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Intrahepatic Biliary Tree Anatomic Variants: MRCP Findings

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Maria I. Wulf, MD, Lomas de Zamora, Argentina (Presenter) Nothing to Disclose
Nadia S. Gonzalez, MD, Dresden, Germany (Abstract Co-Author) Nothing to Disclose
Mauricio W. Silva Gonzales, MD, Lomas de Zamora, Argentina (Abstract Co-Author) Nothing to Disclose
Juliana Marulanda, MD, Buenos Aires Captial, Argentina (Abstract Co-Author) Nothing to Disclose
Claudio H. Bruno, MD, Lomas de Zamora, Argentina (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

MR Cholangiopancreatography (MRCP) has become the modality of choice for noninvasive assessment of the bile duct anatomy.
Anatomic variants of the biliary tree are common, therefore an accurate knowledge is crucial in hepatobiliary or gallbladder
interventional procedures. The purpose of this exhibit is: -To describe and illustrate normal biliary tree anatomy and its anatomical
variants. -To determine the frequency of intrahepatic bile duct anatomic variants on MRCP. -To outline their importance to clinical
practice.

TABLE OF CONTENTS/OUTLINE

-Normal biliary ductal anatomy and anatomical variants. • Blumgart Classification. • Schematic drawings and MRCP correlation. -
Frequency of presentation. -Imaging Findings. -Conclusion. -References.
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Imaging and Review of Cholecystectomy Complications

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Berenice Lopez Leal, MD, Staten Island, NY (Presenter) Nothing to Disclose
Daniel M. Eisman, MD, Staten Island, NY (Abstract Co-Author) Nothing to Disclose
Brent Cham, BS,MS, Tampa, FL (Abstract Co-Author) Nothing to Disclose
Rachel Saks, BS, Rego Park, NY (Abstract Co-Author) Nothing to Disclose
Steven Peti, MD, Staten Island, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

blopezleal@northwell.edu

TEACHING POINTS

- Review postoperative biliary anatomy & imaging modalities - Familiarize radiologists with late post-cholecystectomy complications
& associated imaging findings

TABLE OF CONTENTS/OUTLINE

Acute cholecystitis is a frequent cause of abdominal pain with surgical intervention being the definitive management in majority of
cases. More than half a million cholecystectomies are performed annually in the United States. The broad category of post-
cholecystectomy complications includes pathologies such as papillary stenosis, choledocholithiasis, biliary stricture, remnant
gallbladder, and dropped gallstones, amongst others. Imaging plays an essential role in both the diagnosis of late complications as
well as determining treatment options. Though no imaging modality is specific for any one complication, it is important for the
radiologist to understand the utility and limitations of each modality in order to direct care and further workup for patients
suspected of having a late complication from prior cholecystectomy. •Prevalence of cholecystectomy in united states
•Postoperative biliary anatomy •Imaging modalities of postoperative biliary system •Case examples of late post-cholecystectomy
complication and associated imaging findings (Papillary stenosis, Dropped gallstones, Choledocholithiasis, Remnant gallbladder, Biliary
Stricture)

Printed on: 10/29/20
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Quality Assessment of Diagnostic Accuracy Studies (QUADAS)-2 Tool: A Practical Approach Using the Liver
Imaging Reporting and Data System (LI-RADS)

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Christian B. van der Pol, MD, Hamilton , ON (Presenter) Nothing to Disclose
Christopher Lim, MD, Toronto , ON (Abstract Co-Author) Nothing to Disclose
Islam H. Zaki, MBBCh, Durham, NC (Abstract Co-Author) Nothing to Disclose
Mustafa R. Bashir, MD, Cary, NC (Abstract Co-Author) Research Grant, Siemens AG; Research Grant, NGM Biopharmaceuticals, Inc;
Research Grant, Madrigal Pharmaceuticals, Inc; Research Grant, Metacrine, Inc; Research Grant, Pinnacle Clinical Research;
Research Grant, ProSciento Inc; Research Grant, Carmot Therapeutics; Research Grant, 1Globe Health Institute; Research
Consultant, ICON plc; 
An Tang, MD, Montreal, QC (Abstract Co-Author) Research Consultant, Imagia Cybernetics Inc Speaker, Siemens AG Speaker, Eli
Lilly and Company
Irene W. Cruite, MD, Spokane, WA (Abstract Co-Author) Nothing to Disclose
Claude B. Sirlin, MD, San Diego, CA (Abstract Co-Author) Research Grant, Gilead Sciences, Inc; Research Grant, General Electric
Company; Research Grant, Siemens AG; Research Grant, Bayer AG; Research Grant, Koninklijke Philips NV; Consultant, AMRA AB;
Consultant, Fulcrum; Consultant, IBM Corporation; Consultant, Exact Sciences Corporation; Consultant, Boehringer Ingelheim GmbH;
Consultant, Arterys Inc; Consultant, Epigenomics; Author, Medscape, LLC; Lab service agreement, Gilead Sciences, Inc; Lab
service agreement, ICON plc; Lab service agreement, Intercept Pharmaceuticals, Inc; Lab service agreement, Shire plc; Lab service
agreement, Enanta; Lab service agreement, Takeda Pharmaceutical Company Limited; Lab service agreement, Alexion
Pharmaceuticals, Inc; Lab service agreement, NuSirt Biopharma, Inc
Matthew D. McInnes, MD, PhD, Ottawa, ON (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

vanderpolc@hhsc.ca

TEACHING POINTS

A) To review the application of the Quality Assessment of Diagnostic Accuracy Studies (QUADAS)-2 tool using the Liver Imaging
Reporting and Data System (LI-RADS). This practical tool to evaluate risk of bias in studies evaluating hepatocellular carcinoma can
be used in systematic reviews, journal clubs and research designB) To provide guidance on establishing an ideal reference standard
for diagnostic imaging research and how to quantify bias when a different reference standard is usedC) To discuss common sources
of bias in diagnostic accuracy researchD) To review best practices of diagnostic test accuracy systematic reviews

TABLE OF CONTENTS/OUTLINE

1. Background of QUADAS-2 and LI-RADS2. Components of QUADAS-2 and developing signaling questions- Patient Selection- Index
Test- Reference Standard- Flow and Timing3. Establishing an ideal reference standard- Pathology based reference standards- Non-
pathology-based reference standards4. Quantifying bias when a non-ideal reference standard is used- Bias in relation to scope of
research question5. Common pitfalls of diagnostic accuracy research- Sources of bias- Accounting for bias in systematic reviews
using meta-regression and sensitivity analysis6. Diagnostic test accuracy systematic review best practice- Contemporary guidelines
and current expert recommendations
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Mimickers of Hepatocellular Carcinoma in the Setting of Chronic Liver Disease

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Marshall Meeks, MD, St. Louis, MO (Presenter) Nothing to Disclose
Affan Umer, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Robert W. Garrett, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Imaging plays a crucial role in the noninvasive diagnosis of hepatocellular carcinoma (HCC). The Liver Imaging Reporting And Data
System (LI-RADS) is a standardized system for liver imaging terminology, technique, interpretation, and reporting which is endorsed
by the American College of Radiology. CT/MRI LI-RADS utilizes major and ancillary features to categorize observations detected on
CT or MRI in patients with chronic liver disease. Strict adherence to LI-RADS major and ancillary features reduces false positives
and increase sensitivity and specificity for the diagnosis of HCC. Here, we present examples of non-HCC observations that would be
diagnostic of HCC if major features alone were used in image interpretation. Strict adherence to LI-RADS, including use of ancillary
features, is helpful to reduce false positives. Nevertheless, some observations are indistinguishable from HCC and may be not be
diagnosed unless surgery or biopsy is performed.

TABLE OF CONTENTS/OUTLINE

Summary of LI-RADS 2018 CT/MRI Diagnostic Algorithm Malignant mimickers of HCC Cholangiocarcinoma/Biphenotypic HCC
Lymphoma Metastatic disease Benign mimickers of HCC Regenerative nodules/Budd-Chiari syndrome Dysplastic nodules Splenosis
Adrenal rest Hemangioma
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Too Hard to Differentiate? Pictorial Review of Lesser Sac Diseases Focusing Cystic or Cavitary Change

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Hye Won Lee, MD, Anyang-si , Korea, Republic Of (Presenter) Nothing to Disclose
Hong-Il Ha, MD, Anyang-si, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Min-Jeong Kim, Anyang, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

ha.hongil@gmail.com

TEACHING POINTS

1. To provide a basic understanding of the anatomy of the lesser sac. 2. To review the characteristic imaging features of various
cystic lesions encountered in the lesser sac with comprehensive literature review. 3. To discuss the differential point to approach
the diagnosis of lesser sac diseases presenting as a cystic lesion.

TABLE OF CONTENTS/OUTLINE

A. Anatomy of the lesser sac and its location B. Characteristic imaging findings of cystic lesions in the lesser sac according to the
disease category I. Congenital or developmental lesions 1. Portal vein variant 2. Enteric duplication cyst, diverticulum 3.
Lymphangioma II. Neoplasm 1. Neurogenic tumors A. Nerve sheath (schwannoma) B. Paraganglionic cells (pheochromocytoma,
paraganglioma) C. Ganglionic cells (ganglioneuroma, ganglioneuroblastoma, neuroblastoma) 2. Germ cell origin: mature cystic
teratoma 3. Pancreas: MCN, SCA, IPMN, lymphoepithelial cyst 4. CBD : IPNB 5. GIST with cystic change III. Miscellaneous 1.
Infection/inflammatory (pseudocyst, abscess) 2. Lymph node (benign vs. malignant lymphadenopathy) 3. Foramen Winslow hernia
with strangulation

Printed on: 10/29/20
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Pneumatosis Intestinalis in Adult Bilateral Lung Transplant Patients: A Single Institution Experience and
Literature Review

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Eric M. Christiansen, MD, Phoenix, AZ (Presenter) Nothing to Disclose
Matthew L. Harwood, MD, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose
Olga M. Kalinkin, MD, Goodyear, AZ (Abstract Co-Author) Nothing to Disclose
Amy Trahan, MD, Mesa, AZ (Abstract Co-Author) Nothing to Disclose
Sofya Tokman, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose
David Row, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

chri2408@umn.edu

TEACHING POINTS

At our institution we have seen 24 cases out of 501 (4.8%) bilateral lung transplant recipients since 2014. Based on our experience
pneumatosis interstitials in adult patients post bilateral lung transplants 1. Predominately occurs within ascending colon/hepatic
flexure ± transverse/descending colon. 2. It has more of an expansile/bubby appearance (pneumocystis coli with more air in
subserosal than in the submucosal layer) compared to typical PI in nontransplant patients 3. Can be associated with free
intraperitoneal or extraperitoneal air, mesenteric gas, and portal venous gas. 4. Based on our institutions and as well as historical
literature data, PI tends to be a benign finding without any reported cases of complications. 5. When PI findings are seen in the
proper setting (asymptomatic patients, benign physical examination, normal lactate level), they can be followed safely without any
additional workup or intervention.

TABLE OF CONTENTS/OUTLINE

1. Pneumatosis intestinalis (PI) definition and prevalence in lung transplant patient's literature review 2. PI imaging appearance and
clinical presentation in adult patients with bilateral lung transplant from our institution 3. PI follow up and recommendations 4.
Summary of teaching points 5. References

Printed on: 10/29/20
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Morphologic and Functional Features of Cholestatic Liver Diseases Using Gadoxetic Acid-Enhanced MRI

All Day Room: GI Community, Learning Center Hardcopy Backboard

Participants
Ahmed Ba-Ssalamah, MD, Vienna, Austria (Abstract Co-Author) Consultant, Bayer AG Speaker, Novartis AG Speaker,Siemens AG
Speaker, Bayer AG 
Nina Bastati, MD, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Yesim Bican, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Michael Elmer, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Sarah Poetter-Lang, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Lucian Beer, MD,PhD, Vienna, Austria (Presenter) Nothing to Disclose

For information about this presentation, contact:

ahmed.ba-ssalamah@meduniwien.ac.at

TEACHING POINTS

To demonstrate the broad spectrum of morphologic and functional features of cholestatic liver diseases. To describe the
performance of conventional T2-weighted MRCP, DWI, as well as gadoxetic acid-enhanced T1 MRC in the diagnostic work-up of
cholestatic liver diseases.

TABLE OF CONTENTS/OUTLINE

Cholestatic liver diseases are a large group of biliary disorders, including primary sclerosing cholangitis (PSC), primary biliary cirrhosis
(PBC), ischemic cholangiopathy, chronic rejection following liver transplant, drug-induced liver injury (DILI), etc. In some cases, the
combined presence of autoimmune hepatitis (AIH) and PSC or PBS, simultaneously, is called the 'overlap' syndrome. Furthermore,
the group of ductal plate malformations, which include congenital cystic fibrosis (CF), Von Meyenburg complexes, Caroli syndrome,
and choledochal cysts, among others, belong to cholestatic liver diseases and will be presented and discussed. New MRI
techniques, such as MRCP, diffusion-weighted imaging (DWI) and gadoxetic acid-enhanced T1 MRC enable a noninvasive and early
diagnosis of bile duct abnormalities, as well as detection of complications, such as dominant stricture, cholangiocarcinoma, and
fibrosis or cirrhosis. This information is crucial for correct management, as well as for the prognostic course of the disease and for
monitoring after intervention.
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Imaging of Hepatocellular Carcinoma Treated by Proton Beam Therapy: What Radiologists Should Know

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
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Participants
Hiroaki Takahashi, MD, Tokyo, Japan (Presenter) Nothing to Disclose
Takashi Hiyama, MD, Kashiwa, Japan (Abstract Co-Author) Nothing to Disclose
Yuta Sekino, Ibaraki, Japan (Abstract Co-Author) Nothing to Disclose
Toshiyuki Okumura, MD, Ibaraki, Japan (Abstract Co-Author) Nothing to Disclose
Hirofumi Kuno, MD, PhD, Kashiwa, Japan (Abstract Co-Author) Nothing to Disclose
Katsuhiro Nasu, MD, PhD, Tsukuba, Japan (Abstract Co-Author) Nothing to Disclose
Kensaku Mori, MD, Tsukuba, Japan (Abstract Co-Author) Nothing to Disclose
Kuniaki Fukuda, MD, Tsukuba, Japan (Abstract Co-Author) Nothing to Disclose
Takashi Iizumi, Ibaraki, Japan (Abstract Co-Author) Nothing to Disclose
Sota Masuoka, MD, Setagaya-ku,Tokyo, Japan (Abstract Co-Author) Nothing to Disclose
Takahiro Hosokawa, Shinjuku, Japan (Abstract Co-Author) Nothing to Disclose
Hideyuki Sakurai, MD, PhD, Tsukuba, Japan (Abstract Co-Author) Nothing to Disclose
Manabu Minami, MD, PhD, Yokohama, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

h.1982.takahashi@gmail.com

TEACHING POINTS

In recent years, there is a growing interest in proton beam therapy (PBT) as a therapeutic option for hepatocellular carcinoma
(HCC). This exhibit will discuss the way to solve the diagnostic dilemma radiologists will face in evaluating the therapeutic response
of HCC after PBT. Sufficient knowledge of the radiological features of the treated HCCs as well as the surrounding irradiated
parenchyma is necessary for the interpretation of local tumor control. Further, imaging assessment for other treatments (including
transarterial catheterization and sorafenib) is also required, in case the local or remote recurrence was re-treated. Familiarity with
these imaging findings will contribute to the accurate diagnosis, resulting in better patient outcome. The purposes of this exhibit
are: 1. To discuss the diagnostic strategy to assess the treatment response of HCC after PBT, with comparing the radiologic and
pathologic findings of irradiated HCC and liver parenchyma. 2. To review the re-treatment options for the recurrent HCC after PBT,
and their associated imaging findings.

TABLE OF CONTENTS/OUTLINE

1. Overview of PBT for HCC 2. Radiological and pathological appearance of irradiated liver parenchyma and HCC after PBT. 3.
Treatment response of HCC after PBT 4. Imaging findings of re-treated recurrent HCC after PBT 5. Summary

Printed on: 10/29/20
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Fat and Flow: Secondary Signs that Improve the Diagnosis of Appendicitis in the Sonographically Equivocal
Appendix

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Joseph J. Tseng, MD, Palo Alto, CA (Presenter) Nothing to Disclose
R. Brooke Jeffrey Jr, MD, Stanford, CA (Abstract Co-Author) Nothing to Disclose
Eric W. Olcott, MD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

jtseng3@stanford.edu

TEACHING POINTS

1. Sonographic grayscale criteria using maximum outer diameter (MOD) is effective for diagnosing appendicitis when appendix is
normal (<6mm) or clearly abnormal (>8mm). 2. However, using only the maximum outer diameter (MOD) for sonographic diagnosis of
appendicitis is challenging in cases where the MOD is 6 to 8 mm, as this is an equivocal category. 3.To improve specificity, we
utilize three additional criteria: quantitative color Doppler information (mural flow pattern), quantitative spectral Doppler information
(peak systolic velocity and resistive index values), and presence of hyperechoic periappendiceal fat.

TABLE OF CONTENTS/OUTLINE

• Background of the sonographic evaluation of appendicitis • Review MOD criterion for diagnosis and significance of the equivocal
category • Discuss three additional sonographic criteria to improve specificity of diagnosis, in addition to the maximum outer
diameter measurement • Quantitative color Doppler flow (dot versus curvilinear mural flow) • Quantitative spectral Doppler flow
(peak systolic velocity and resistive index) • Periappendiceal fat • Example cases

Printed on: 10/29/20
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Brief Guide: Ultrasound Evaluation of Organ Transplant

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Krishna H. Patel, MD, Saint Louis, MO (Presenter) Nothing to Disclose
Malak Itani, MD, Clayton, MO (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Understand anastomotic techniques used in liver, renal and pancreatic transplantation Identify expected post-transplant findings
and transient changes Detect acute and subacute post-transplant complications Recognize essential abnormalities in long term
follow-up or transplanted abdominal organs

TABLE OF CONTENTS/OUTLINE

Liver transplantation Liver transplantation anastomoses (arterial, portal venous, venous, biliary) Range of normal and transient
post-operative ultrasound findings and reference values Complications (vascular, biliary, rejection, other) Renal transplantation
Renal transplant anastomoses (arterial, venous, ureteral) Normal ultrasound findings and reference values Complications (vascular,
urinary, parenchymal: rejection, ATN, drug nephrotoxicity) Pancreatic transplantation Pancreatic anastomoses (arterial, venous,
enteric) Normal ultrasound findings Complications (vascular, other) Advanced techniques (contrast enhanced ultrasound,
elastography)

Printed on: 10/29/20
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The Postsurgical Pelvis: Expected Findings versus Complications

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Raymond Ramzi, MD, Brooklyn, NY (Abstract Co-Author) Nothing to Disclose
Neha H. Doshi, MD, Brooklyn, NY (Abstract Co-Author) Nothing to Disclose
Dan I. Cohen-Addad, MD, Brooklyn, NY (Presenter) Nothing to Disclose
Patrick J. Hammill, MD, Brooklyn, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

Dan.Cohen-Addad@downstate.edu

TEACHING POINTS

Review pelvic anatomical spaces. Describe normal vs abnormal post-surgical findings. Learn a multifactorial algorithm for
differentiating normal vs abnormal post-surgical findings.

TABLE OF CONTENTS/OUTLINE

Post-surgical cases of the pelvis are routinely countered. However, postsurgical findings often pose a diagnostic dilemma in the
differentiation between expected normal changes vs pathologic changes. Familiarity between normal and abnormal is essential for
correct management. This differentiation is multifactorial and depends on a variety of factors including timing, surgical approach,
and clinical background. After reviewing the pelvic anatomical spaces, we present a variety of cases illustrating normal and
pathologic findings. We categorize cases per their chronological presentation and analyze factors such as timing, technique and
clinical presentation to make an efficient algorithm for differentiating normal vs pathologic post-surgical findings. Cases:Post-
operative gas collection/fluid collections,infection/abscess,hemorrhage,surgical wound infection/dehiscence,anastomosis
leak,obstruction/ileus,bowel perforation,urinary tract injuries,urinoma,lymphocele,bladder flap/subfascial hematoma,uterine
dehiscence/rupture,omental infarcts,venous thrombosis,fistulas,peritoneal inclusion cysts, scar carcinoma,j pouchitis,osteomyelitis.
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Ultrasound in Perineal Fistulas and Abscesses

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Bhavin R. Patel, MBBS, MD, Surat, India (Presenter) Nothing to Disclose
Nitin G. Chaubal, MD, MBBS, Thane, India (Abstract Co-Author) Nothing to Disclose
Rajas N. Chaubal, MBBS,MD, Thane, India (Abstract Co-Author) Nothing to Disclose
Jevin R. Patel, MBBS, Mumbai, India (Abstract Co-Author) Nothing to Disclose
Krishna B. Patel, MBBS, Surat, India (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

drbrpatel20@gmail.com

TEACHING POINTS

• Review of perianal anatomy. • Tips and tricks in techniques of ultrasound using various probes. • To enable the reader to identify
the internal opening of fistula, course of the tract and other complications. • To review the classification system of fistula in ano.

TABLE OF CONTENTS/OUTLINE

• Review of literature about Ultrasound in perianal fistulas and abscesses. • Importance of appropriate approach (transanal or
transvaginal and transperineal) for optimum evaluation of perineal region. • To discuss widely used classification of perianal fistula -
Parks' classification which describes intersphincteric, transsphincteric, extrasphincteric and suprasphincteric types. • To discuss
limitations of Parks' classification. • Importance of assessment of perineal fistula prior to surgery (including the status of external
openings, the course of fistula with branches and associated complications if any.)
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The Mysterious Mesentery: An Imaging Review

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Mayada Dabajeh, MD, Dearborn, MI (Presenter) Nothing to Disclose
Robert Colvin, DO, Berkley, MI (Abstract Co-Author) Nothing to Disclose
Sayf A. Al-Katib, MD, Royal Oak, MI (Abstract Co-Author) Nothing to Disclose
Monisha Shetty, MD, Royal Oak, MI (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mayada.dabajeh@beaumont.org

TEACHING POINTS

1 - Define the contents of the mesentery.2 - Identify the various pathology that can occur within the mesentery.3 - Recognize
benign disorders of the mesentery.4 - List malignancies which commonly affect the mesentery.

TABLE OF CONTENTS/OUTLINE

-Introduction to the mesentery-The remaining slides will show multiple cases in a quiz format. Every case will have a brief patient
history and sample images, or when necessary, cine movie clips. The next slide will provide the diagnosis and describe the imaging
findings, along with background information for the entity, typical imaging characteristics, and mimics (if applicable). -A list of cases
include:• Mesenteric panniculitis • Mesenteric lymphoma• Retractile mesenteritis• Amyloidosis • Carcinoid tumor• Desmoid tumor•
Mesenteric edema caused by portal vein thrombosis• Mesenteric edema caused by midgut volvulus • Solitary fibrous tumor•
Mesothelioma• Liposarcoma • Tuberculosis
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Pearls and Pitfalls in Multimodality Imaging of Colonic Volvulus

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Jeremy R. Wortman, MD, Burlington, MA (Presenter) Nothing to Disclose
Manish Dhyani, MBBS, Burlington, MA (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:

Jeremy.wortman@lahey.org

TEACHING POINTS

1) Colonic volvulus (CV) is a rare condition in which the large bowel twists along its mesentery causing symptoms from large bowel
obstruction and associated vascular compromise. If not treated promptly, volvulus can lead to infarction or perforation.2) Clinical
symptoms of colonic volvulus are non-specific, and imaging plays a crucial role in diagnosis, generally with plain radiographs initially
and computed tomography or water-soluble enema (WSE) to confirm. 3) Computed tomography has the advantage of being able to
diagnose colonic volvulus, and to delineate complications such as bowel ischemia or perforation. 4) WSE can provide valuable
diagnostic information, and possibly achieve reduction, particularly in the case of sigmoid volvulus.

TABLE OF CONTENTS/OUTLINE

1) Background of the demographics and pathophysiology of the most common types of colonic volvulus2) Review of appropriate
imaging work-up of patients with suspected volvulus3) Case-based review of the imaging findings in common and uncommon types
of colonic volvulus, with a focus on findings that will change patient management4) Summary of diagnostic pitfalls and how they
can be avoided
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Small Bowel Malignancies

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Eva Poelman, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Gerben Zwezerijnen, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Jan Hein van Waesberghe, MD, PhD, Amsterdam , Netherlands (Abstract Co-Author) Nothing to Disclose
Karin Horsthuis, MD, PhD, Amsterdam, Netherlands (Presenter) Nothing to Disclose

For information about this presentation, contact:

e.poelman@vumc.nl

TEACHING POINTS

The incidence of primary small bowel malignancies is very low and diagnosing them is challenging. The purpose of this exhibit is to
outline the most common small bowel malignancies and discuss their characteristics on cross-sectional imaging.

TABLE OF CONTENTS/OUTLINE

Carcinoid tumors and adenocarcinoma each account for +37% of all small bowel tumors, lymphoma for +17% and stromal tumors for
+8%. Adenocarcinomas occur mostly in the duodenum and jejunum, carcinoid tumors usually occur in the appendix and terminal
ileum. Lymphoma and stromal tumors are seen anywhere along the gastro-intestinal tract. The predominant finding in carcinoid
tumors is a desmoplastic reaction in the mesentery, seen as an ill-defined mass with traction and calcification. If the tumor itself is
conspicuous, it is seen as a small transmural hypervascular nodule. Adenocarcinoma in early stages present as a polypoid mass,
with or without intussusception. Later stages show an annular mass with shouldering borders and constriction. Lymphoma typically
present as a homogeneously attenuating mural thickening with destruction of the myenteric plexus and muscle wall, causing luminal
dilatation. Polypoid masses can also be seen. Bulky regional and retroperitoneal lymphadenopathy is typical. Stromal tumors present
as an eccentric large mass with central necrosis and sometimes calcification.

Printed on: 10/29/20
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Differential Diagnosis of Left Iliac Fossa: Diagnostic Approach by Ultrasound Beyond Acute Diverticulitis

All Day Room: GI Community, Learning Center Digital Education Exhibit

FDA  Discussions may include off-label uses.

Participants
Nerea Alberdi, MD, Vitoria, Spain (Presenter) Nothing to Disclose
Paul Lopez, MBBS, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Guillermo Unzue, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Loreto De Llano, Pamplona , Spain (Abstract Co-Author) Nothing to Disclose
Tamara A. Lage, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Nuria Alonso, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Claudio Antonio Saavedra Gutierrez, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

nalberdi001@gmail.com

TEACHING POINTS

-Describe the different medical conditions that may involve the left iliac fossa (LIF). -Review the radiological features of LIF
pathologies in ultrasound correlating them with findings in CT. -Analyze the limitations of ultrasound technique.

TABLE OF CONTENTS/OUTLINE

1. Description of the anatomy and components of the left iliac fossa (LIF). 2. Diagnostic approach of the LIF abdominal pain;
including renal disease (renal colic, renal lithiasis and pyelonephritis), sigmoid and descendent colon pathology (acute diverticulitis,
colorectal cancer, colitis) and other ethiologies; such as inguinal hernia, epiploic appendagitis, omental infarction or ovarian
disorders. 3. Pictorial review of pathological findings observed in ultrasound in our radiology department from 2014 to 2018;
correlating them with those found in CT. 4. Analysis of advantages and limitations of the ultrasound technique. 5. Conclusion and
summary.
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Spectrum of CT Findings in Amebic Colitis

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Nobuyuki Takeyama, MD, Yokohama, Japan (Abstract Co-Author) Nothing to Disclose
Yuki Tashiro, Yokohama, Japan (Abstract Co-Author) Nothing to Disclose
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TEACHING POINTS

E histolytica is distributed throughout the world. 40-50 million people become invasive amebiasis in the world and 40,000-100,000
deaths per year due to complications of the invasive disease. In countries where fecal-oral transmission is unusual, amebic colitis is
not common and infection may be seen in travelers to and immigrants from endemic areas. Without adequate treatment, amebic
colitis may be fulminant and be rapidly fatal. CT findings of amebic colitis often mimic other diseases. It is important for radiologists
to know the imaging findings of amebic colitis. The aim of this exhibit is to describe the pathogenesis and histopathological features
and to illustrate the spectrum of CT findings of amebic colitis using case-based examples.

TABLE OF CONTENTS/OUTLINE

1. Epidemiology of amebiasis 2. Pathogenesis of amebic colitis 3. Clinical findings of amebic colitis 4 Diagnosis of amebic colitis 5.CT
findings of amebic colitis using case-based examples 6. Differential diagnosis of imaging findings
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Colorectal Cancer Mimics: A Lineup of the 'Usual Suspects' with Radiologic-Pathologic Interrogation

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:
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TEACHING POINTS

The purpose of this exhibit is to: Highlight the significant overlap in the appearances of colorectal malignancy and its mimics.
Provide a helpful classification to categorise the mimics. Review the imaging features of the mimics with example cases.
Reiteritating the importance of relevant clinical history, tissue histology and discussion at multidisciplinary team meeting to reach a
conclusive and accurate diagnosis.

TABLE OF CONTENTS/OUTLINE

Increasing use of CT Colon for presumptive diagnosis of colorectal malignancy Pattern of features on CT to differentiate between
malignant and non-malignant pathologies Helpful classification for colorectal cancer mimics into following conditions: -Inflammatory
-Neoplastic -Miscellaneous Sample cases for each condition Review the imaging features of these mimics Radiologic-pathologic
correlation, where appropriate Learning points and conclusion
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The Challenge of Unenhanced Body CT: How to Enhance Your Read
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TEACHING POINTS

Unenhanced body CT is frequently performed in patients who are acutely or critically ill and have contraindications to intravenous
contrast administration. These cases can be challenging and special attention to the basic physics of CT and how to optimize
interpretation are critical to maximizing the utility and diagnostic yield of these studies, with careful attention to subtle clues
indicating the presence of disease. The purpose of this exhibit is for the reader to: 1. Develop an understanding of basic CT physics
concepts of attenuation and how window levels can be manipulated to emphasize pathology. 2. Recognize common indications for
enhanced body CT. 3. Review the utility of unenhanced body CT through a series of illustrative cases.

TABLE OF CONTENTS/OUTLINE

Describe the basic physics of CT attenuation and windowing. Case-based review of applicable concepts including: -GI, GU,
intraperitoneal, and muscular hemorrhage -Bowel disease: obstruction, diverticulitis, omental infarction and epiploic appendagitis -
Evaluation of renal, liver, adrenal and pancreatic masses -Acute aortic syndromes and post-operative aortic findings -Venous
thrombosis -Renal and biliary lithiasis -Lower thorax: pulmonary infarct, pneumonia/aspiration, pericardial effusion
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Role of Computed Tomography and Magnetic Resonance Imaging Findings in the Diagnosis of Rectal
Submucosal Tumors

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

1.To understand the rectal anatomy by computed tomography (CT) and magnetic resonance imaging (MRI). 2.To understand the
CT and MRI findings of rectal submucosal tumors, and these techniques' advantages.

TABLE OF CONTENTS/OUTLINE

Rectal submucosal lesions include various benign (lipomas, lymphangiomas, and hemangiomas) and malignant (carcinoid tumors,
malignant lymphomas, and gastrointestinal stromal tumors) tumors. Rectal tumors are often diagnosed with optical colonoscopy
and/or endoscopic ultrasonography. Full characterization of rectal submucosal tumors may be difficult with optical colonoscopy
alone, and endoscopic biopsy is often not useful, in contrast with other rectal tumors. CT and MRI can detect the precise extent
and depth of the tumor, and help select the best surgical method for treatment. CT and MRI allow evaluation of the entire
thickness of the bowel wall and surrounding tissues, and often provide information regarding the detection of lesions, qualitative
diagnosis, relationship between the tumor and surrounding organs, and evaluation of malignancy including the detection of
metastatic disease. CT colonography may be useful for detecting mucosal pathologies. We demonstrate the characteristics of
rectal submucosal tumors, including colonoscopic and histopathological findings, with emphasis on CT and MRI findings.
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Extraosseous Multiple Myeloma: Imaging Spectrum in the Abdomen and Pelvis

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Daniel T. Myers, MD, Detroit, MI (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:

rachelc@rad.hfh.edu

TEACHING POINTS

Review the diagnostic criteria and classification of plasma cell neoplastic disorders including monoclonal gammopathy of
undetermined significance (MGUS), solitary plasmacytoma of bone, multiple myeloma, and extraosseous plasmacytoma. Display
typical and atypical multimodality imaging features of extraosseous manifestations of multiple myeloma/plasmacytoma in the
abdomen and pelvis.

TABLE OF CONTENTS/OUTLINE

Review the diagnostic criteria and classifications of plasma cell neoplasms and their clinical features. Background literature review
on the incidence and epidemiology of extraosseous manifestations of multiple myeloma including prevalence of individual organ
involvement. Display multimodality imaging examples of extraosseous multiple myeloma in the abdomen and pelvis. Illustrative
examples utilizing CT, MRI, PET CT and US will display the typical and atypical imaging appearances of myeloma/plasmacytoma in
liver, small bowel, kidney, ovary, testicle and lymph nodes.
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The Many Faces of Postoperative Colon: A Review of Normal Findings, Pitfalls, and Complications

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

• To learn the different types of colorectal resections performed in colonic surgery. • To recognize the normal post-operative image
findings of the colon and avoid potential pitfalls. • To use a correct lexicon when describing the post-operative changes. • Identify
the most common complications of these surgical procedures. • Develop a systematic approach to read the radiological explorations
and avoid potential errors.

TABLE OF CONTENTS/OUTLINE

1)Review of the normal anatomy of the colon and related organs. 2) Discuss the different imaging modalities and protocols to
evaluate the postoperative colon. 3) Types of colonic surgeries and surgical technique with the normal post-operative findings and
pitfalls. 4) A case based review of common and some uncommon complications of colonic surgery. 5) A systematic approach to
review these explorations. 6) Conclusion: The evaluation of the post-operative colon can be challenging for the radiology trainee
and even the specialist. Knowing the surgical technique, the normal post-surgical findings and complications is crucial for evaluating
these explorations. Furthermore using systematic approach may help to avoid errors.
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Creeping Fat: The Story So Far
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Participants
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TEACHING POINTS

1. To give an overview of Creeping Fat. 2. To show the imaging features of Creeping Fat in Crohn's disease. 3. To present other
diseases that may have the phenomenon of Creeping Fat.

TABLE OF CONTENTS/OUTLINE

1. Introduction of Creeping Fat. 2. New member of the organ: anatomy and physiology of the mesentery. 3. Gross morphological
changes of Creeping Fat. 4. Pathology features of Creeping Fat. 5. Creeping Fat and its relevance to CD. 6. Creeping Fat as a
clinical target in CD: Diagnosis and Treatment. 7. General imaging features of Creeping Fat in CD: a. Barium Studies (BS) features.
b. Magnetic Resonance Imaging (MR) features. c. Computed Tomography (CT) features. d. Ultrasonography (US) features. 8.
Mimics: a. Ulcerative colitis. b. Diverticulitis. c. Epiploic appendagitis. d. Intraperitoneal perforation. e. Obesity (visceral adiposity).
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The Role of Imaging in Quantitative Assessment of Hepatic Steatosis in Nonalcoholic Fatty Liver Disease: Focus
on Quantitative Ultrasound Approaches
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For information about this presentation, contact:
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TEACHING POINTS

The purpose of this exhibit is: To review the pathophysiology and epidemiology of nonalcoholic fatty liver disease (NAFLD) To
provide a historical review of the implementation of imaging methods in detecting and monitoring hepatic steatosis To describe
clinical studies on quantitative ultrasound approaches; their clinical implications and their potential in becoming the imaging method
of choice for widespread use in patients suspected or with NAFLD

TABLE OF CONTENTS/OUTLINE

NAFLD Definition Epidemiology Pathophysiology Complications Clinical importance of early detection Management Differentiating
NAFLD versus nonalcoholic steatohepatitis (NASH) Qualitative imaging methods to assess hepatic steatosis Quantitative imaging
methods to assess hepatic steatosis MRS derived fat fraction MRI- Proton Density Fat Fraction CT-Single energy and dual energy
Quantitative ultrasound Quantitative Ultrasound approaches in hepatic steatosis Speed of sound Attenuation coefficient
Backscatter coefficient Controlled attenuation parameter Computerized hepatorenal index Acoustic structure quantification
Statistical model-based imaging techniques Sample cases Future directions summary
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Diffuse Enlargement of the Pancreas: Not Always Autoimmune Pancreatitis
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TEACHING POINTS

1. The diffuse enlargement of the pancreas is not the specific sign for autoimmune pancreatitis.2. Several malignant conditions can
present as diffuse enlargement of the pancreas including pancreatic ductal adenocarcinoma(PDAC), pancreatic neuroendocrine
tumor(pNET), primary pancreatic lymphoma(PPL) and acinar cell carcinoma(ACC), extramedullary plasmacytoma and metastases.3.
The enhancement pattern, clinical and lab examination are helpful for the differential diagnosis. However, the differential diagnosis
can sometimes be challenging and require histologic evaluation.4. Awareness of these rare presentation of these diseases and key
distinguishing imaging characteristics is important to establish an accurate working differential diagnosis.

TABLE OF CONTENTS/OUTLINE

1.Diseases that presented as diffuse enlargement of the pancreas1.1 Benign conditions(inflammatory disease)1.1.1 Autoimmune
pancreatitis1.1.2 Acute pancreatitis1.2 Malignant conditions( malignant tumors)1.2.1 Pancreatic ductal adenocarcinoma1.2.2
Pancreatic neuroendocrine tumor1.2.3 Primary pancreatic lymphoma1.2.4 Acinar cell carcinoma1.2.5 Axtramedullary
plasmacytoma1.3 Miscellaneous diseases1.3.1Secondary/metastases2. Key imaging features of each of these diseases 3.
Differential key points
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Abdominoperineal Resection and Beyond
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TEACHING POINTS

The purpose of this exhibit is to discuss abdominoperineal resection procedure in order to be able to identify the normal
postoperatives appearances, differentiate potential post surgical complications and tumour recurrence

TABLE OF CONTENTS/OUTLINE

1. Review surgical procedural details and indications 2. Recognize the normal post operatives appearances 3. Review common
complications 4. Differenciate characteristic findings of postoperative presacral soft tissue from tumor recurrence and how to best
image them.
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The Blurred Diagnosis: Fat Stranding Patterns, Differentials, and Pitfalls - What Do Residents Need to Know?
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TEACHING POINTS

- Fat stranding refers to an abnormally increased attenuation in fat, and is one of the most common CT findings in the scenarios of
acute or chronic abdominal pain, also helpful, and frequently essential, in discovering the underlying cause of the pain. - Fat
stranding could be so subtle or:conspicuous, that can obscure the:primary:diagnosis, that is why residents must be a were of this
tricky:finding.- The differentials and mimics should be on the table as well, and the key for the resident is to follow the logical
approach to ensure the most accurate diagnosis.- Location, structures involved, associated findings of the possible entity and
patient symptoms are helpful steps that we as residents can use to narrow the differential diagnosis.

TABLE OF CONTENTS/OUTLINE

TABLE OF CONTENT.-Introduction.-Easy to learn when you play a game.-Fat stranding Adjacent to the gastrointestinal tract.-Fat
stranding in the mesentery and omentum. -Fat Stranding Adjacent to a Solid Organ. -Fat Stranding in the retroperitoneum.-Fat
Stranding in the perirenal space-Pearls and pitfalls.-Conclusion.
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Videodefecography in the Pelvis Floor Dysfunction: Is it Still Useful?
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TEACHING POINTS

Describe the technique, indications and limitations of videodefecography. Review pathological findings of pelvis floor dysfunction
correlating them with those found at MR defecography and surgery.

TABLE OF CONTENTS/OUTLINE

Functional pelvic floor abnormalities represent a common health problem. Since physical examination is not reliable, a functional
assessment of rectal evacuation is essential. Videodefecography is a well established, cost-effective and widely available method
to evaluate the dynamics of rectal evacuation which has been considered the image test of reference. MR defecography has
become an alternative due to its lack of ionizing radiation and excellent soft tissue resolution. Thus, MRI can observe the three
pelvic compartments. We study patients with pelvic floor dysfunction in our radiology department from 2015 to 2018. We review
the pelvis floor anatomy as well as continence and defecation mechanisms. We analyze videodefecography technique; including
necessary material, patient position, image acquisition sequences (rest, straining, evacuation and post-evacuation), anatomical
references (anorrectal angle, PCL line, H & M lines) and measurements. We make a pictorial review of the most commonly seen
pathologies, including rectocele/sigmoidocele, enterocele, rectal prolapse, rectal intussuspection and pelvis floor dyssynergia
syndrome.
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For information about this presentation, contact:
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TEACHING POINTS

1. LI-RADS is a standardized system for reporting liver observations in patients 'at risk' for developing hepatocellular carcinoma
(HCC). - This system was created by radiologists in conjunction with other specialists caring for patients with HCC. - It is a living
document, updated continuously to incorporate new medical evidence - It was created for use by all radiologists, in all types of
practice settings 2. Despite advances, there are gaps in knowledge and pitfalls associated with LI-RADS version 2018 Relevance to
practice: Informing and engaging the greater community of physicians caring for patients at risk for HCC about current knowledge
gaps will assist in aligning future research and investigations, while improving LI-RADS and optimizing patient care.

TABLE OF CONTENTS/OUTLINE

The top 10 knowledge gaps, as identified and iterated upon by the LI-RADS Evidence Based working group, will be reviewed with
ideas presented, with imaging examples, for potential future research (see PDF). A review of the literature existing currently for
each general topic will be presented. Highlighting knowledge gaps will assist in aligning future investigations while improving Li-RADS
and optimizing patient care.
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Colonic Interposition after Esophagectomy in Barium Studies: A Series of Awe-inspiring Esophagograms
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TEACHING POINTS

1. To review the current indications for performing esophageal replacement surgery with colonic interposition. 2. To depict at a
glance the surgical techniques for colonic interposition surgery. 3. To explain the utility and key imaging findings of barium
esophagogram in the post-operative follow-up of these patients. 4. To demonstrate the most common post-operative complications
assessed by barium esophagography.

TABLE OF CONTENTS/OUTLINE

1. Indications for Esophageal Replacement. 2. Surgical Techniques for Colonic Interposition. 3. Review of Imaging Findings in Barium
Esophagogram: Sample Cases. 4. Postoperative Complications.
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Crohn's Disease: Pictorial Review of the CT and MR Findings, Standardized Terminology, and Management
Guidelines from the 2018 Consensus Recommendations
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TEACHING POINTS

Classify the imaging findings of active inflammatory Crohn's disease of the small bowel. Differentiate the imaging findings of
penetrating disease and mesenteric inflammation associated with Crohn's disease. Recognize and describe the extra-intestinal
manifestations of Crohn's disease detectable on CT and MR enterography

TABLE OF CONTENTS/OUTLINE

Inflammation and Stricture of the Small Bowel • Segmental mural enhancement • Wall thickening • Intramural edema • Stricture:
without upstream dilation, with mild upstream dilation, with moderate to severe upstream dilation • Ulceration • Sacculation •
Diminished motility Penetrating Disease • Simple fistula • Complex fistula • Sinus tract • Perianal fistula • Inflammatory mass •
Abscess Mesenteric inflammation • Perienteric edema • Engorged vasa recta • Fibrofatty proliferation • Mesenteric venous
thrombosis • Adenopathy Extra-inestinal Manifestations of Crohn Disease • Nephrolithiasis • Cholelithiasis • Pancreatitis • Primary
sclerosing cholangitis • Sacroiliitis • Avascular necrosis By using standardized terminology to categorize and classify the imaging
findings of Crohn's disease on CT and MR, radiologists can develop meaningful report impressions that referring clinicians can easily
interpret, and which impact management.
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TEACHING POINTS

To describe and illustrate novel MR acquisition techniques for challenging dyspneic patients:- Respiratory triggered and navigated
sequences are used to overcome this issue with limitations : either T1w injected acquisition cannot be interpreted properly because
early arterial phases are missed, either T2w acquisition are quite long to be included in MR exam in addition to failed breath hold
acquisitions.- Novel MR sequences (LAVA Stack-Of-Star sequence designed for free-breathing T1-weighted Contrast-enhanced
multiphase imaging and an enhanced Single-Shot FSE for a 1-minute free-breathing T2-weighed imaging) have to be used for
dyspneic patients for a reliable MR exam.

TABLE OF CONTENTS/OUTLINE

-Challenges to perform an abdominal MR exam and the alternatives to breath-hold-acquisitions for dyspneic patients. Recall to the
consequences of repeated failed breath-hold sequences on exam image quality and the new issues due to respiratory triggered or
navigated sequence instead: no correct arterial and venous phases for enhanced liver lesion leading to an unconfident diagnosis,
degraded image quality- Description of two novel sequences: LAVA Stack-Of-Star and an enhanced Single-Shot FSE free-breathing
T2-weighed imaging.- Cases to highlight the clinical pertinence and added value of these novel sequences with a real clinical need
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TEACHING POINTS

The Greater omentum is famously known as the "abdominal policeman". However, little attention has been devoted to its radiological
imaging, including of procedure-related complications. The aim of this exhibit is to demonstrate the movements, the appearance
after usage as wound packing, and related complications and pitfalls.

TABLE OF CONTENTS/OUTLINE

1. To demonstrate normal and variant anatomy of the greater omentum 2. Case based review of the greater omentum
demonstrating the following topics:- Findings suggestive of the wandering or packed greater omentum include an unusual location
of a fat density mass to which feeding and draining vessels anastomose with omental vessels.- The wandering greater omentum in
a patient with ruptured/resected HCC, with herniation and with abscess- Typical cases of the greater omentum packing procedure
for gastrointestinal perforation; dead space following tumor resection; inflammation following median sternotomy- Complications,
including active bleeding from the packed greater omemtum, adhesion of anterior and posterior gastric wall after the packing
procedure for perforated gastritis, pelvic drainage tube malfunction that is covered by the packed greater omentum
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TEACHING POINTS

Describe the technique, indications and limitations of endoanal ultrasound. Review anal fistula and abscesses, anal carcinoma and
anal incompetence findings in US, correlating them with MRI and surgery.

TABLE OF CONTENTS/OUTLINE

Anal pathologies, especially fistula, are common disorders in the lower gastrointestinal tract. They show a high rate of recurrence.
As a result, precise preoperative diagnosis and classification is essential. CT have several limitations. Despite providing excellent
anatomic and pathologic information, MRI it's not a first-line imaging tool due to its poor availability. Endoanal ultrasound is a real
time cross-sectional imaging modality, due to absence of radiation, availability and cost-effectiveness. We study patients with anal
disease in our radiology department from 2014 to 2018. We review anal anatomy focusing our attention on the components of each
region. We analyze endoanal ultrasonography procedure; including indications and limitations, type of transductor, patient position,
acquisition planes (superficial, mid and deep level) and anatomical structures (puborectalis muscle, internal and external anal
sphincter and intersphincteric fat). We make a pictorial review of the most commonly seen pathologies; such as intersphincteric
and transsphincteric fistula, complex fistula, abscess, fecal incontinence and anal carcinoma.
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Tracking the Fluid: A Resident's Guide to Interpret Route of Spread of Peritoneal Pathologies

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

To review the complex imaging anatomy of peritoneum, including peritoneal spaces and ligaments with corresponding CT/ MR
images.To describe the route of spread of diseases across the potential spaces and ligaments.To localise site of collections in
respective peritoneal compartments and guide drainage.To understand the surgical implications of involvement of peritoneal
ligaments and thereby vascular invasion in various malignancies.

TABLE OF CONTENTS/OUTLINE

Basic embryology of peritoneumImaging anatomy of peritoneal ligamentsImaging anatomy of peritoneal spacesRoute of spread of
pathologiesSample cases showing route of spreadSample cases showing importance of localisation of fluid collections and guiding
drainageSample cases showing involvement of peritoneal ligaments in various malignancies and its surgical implicationsConclusion
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Appendix Spectrum: Common and Uncommon Pathology
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TEACHING POINTS

The purpose of this exhibit is: - Review the normal anatomy and variable position of the appendix; - Illustrate the characteristic
imaging findings of common and uncommon diseases of the appendix in different modalities; - Clarify important radiological
differences between acute appendicitis and other appendiceal abnormalities.

TABLE OF CONTENTS/OUTLINE

1. Appendix anatomy 2. Imaging findings of common and uncommon appendix pathologies: 2.1 Appendicitis: - Uncomplicated acute
appendicitis - Complicated acute appendicitis - Tip appendicitis - Stump appendicitis - Crohn's appendicitis - Appendicitis-
containing hernia 2.2 Benign tumour and tumour like conditions: - Mucocele - Mucinous cystadenoma 2.3 Malignant tumours: -
Carcinoid - Mucinous adenocarcinoma - Non-Mucinous adenocarcinoma - Lymphoma
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Small Bowel Masses: A Pictorial Review

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
Identified for RadioGraphics

Participants
Rahul Jasti, MBBS, Richmond, VA (Presenter) Nothing to Disclose
Laura R. Carucci, MD, Midlothian, VA (Abstract Co-Author) Nothing to Disclose
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TEACHING POINTS

To accurately identify and characterize small bowel masses on cross-sectional examinations. Describe pertinent imaging features of
common small bowel neoplasms and common mimickers. Most small bowel tumors are clinically silent for long periods. Nearly half are
found incidentally during surgery or an investigation to visualize the intestine for other reasons. Common symptoms include
abdominal pain, nausea, weight loss, and bleeding. The larger the tumor, the more likely the patient will experience symptoms of
bowel obstruction. Main radiographic feature of benign small bowel tumors is of a single intraluminal filling defect or a soft tissue
mass. Small bowel lesions may be multiple in certain syndromes such as intestinal polyposis syndromes

TABLE OF CONTENTS/OUTLINE

Small Bowel Imaging Techniques: General description. Benign masses of Small Bowel: Adenomas GIST Lipoma Polyps Hamartoma
Neurogenic and vascular tumors Polyposis syndromes Malignant tumors of Small Bowel: Adenocarcinoma Malignant GIST Carcinoid
Lymphoma Metastases Serosal implants Sarcoma Other 'mass like lesions' of the small bowel Small bowel hematoma Inflammatory
(i.e. Meckels Diverticulum) Small bowel diverticulitis Summary
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Clinical Approach and Pictorial Review of Small Bowel Thickening: When Crohn's Disease and Malignancy Are
Not the Diagnostic Answers

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Elena Marin-Diez, MD, Santander, Spain (Presenter) Nothing to Disclose
Javier Azcona Saenz, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Ana Belen Barba Arce, MD, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Elena Yllera Contreras, MD, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Juan Crespo, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Raul D. Pellon, MD, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Sara Sanchez Bernal, MD, Salamanca, Spain (Abstract Co-Author) Nothing to Disclose
Yasmina Lamprecht, MBBS, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Enrique Montes, MD, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Mercedes Acebo, Santander, Spain (Abstract Co-Author) Nothing to Disclose
Francisco J. Gonzalez, MD,CMD, Santander, Spain (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

elenamarindiez@gmail.com

TEACHING POINTS

To explain the definition of small bowel thickening and the imaging findings on different modalities. To study the patterns of
abnormal small bowel at MDCT. To provide an image-based review of common and uncommon causes of small bowel thickening,
excluding Crohn´s disease and malignancy.

TABLE OF CONTENTS/OUTLINE

I. Definition and patterns of small bowel thickening: a) Small bowel thickening on barium exam, US, CT (including CT enterography)
and MRI. b) Pattern approach to abnormal small bowel at MDCT: - Degree of thickening. - Symmetry or asymmetry of thickening. -
Mural enhancement. - Length of involvement: focal, segmental and diffuse. II. Case-based review of small bowel thickening,
excluding Crohn´s disease and malignancy: a) Immune-mediated: - Eosinophilic gastroenteritis. - Anisakiasis. - Graft-versus-host
disease (GVHD). b) Infections: - Diverticulitis (including Meckeĺ s diverticulitis). - Tuberculosis. c) Vascular: - Intestinal ischemia. -
Vasculitis. d) Toxicity: - Radiation enteritis. - Chemotherapy-induced enteritis. e) Others: - Ectopic pancreatic tissue. - Foreign
bodies. - Lymphoma as mimicker. III. Differential diagnosis algorithm including clinical, laboratory and imaging findings.
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Wanderlust in the Abdomen and Pelvis: Imaging Overview of Wandering Spleen
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For information about this presentation, contact:
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TEACHING POINTS

The goals for the exhibit are: 1.To present a rare condition through a multimodality overview (NM, CT, US) 2.To present cases with
complications of wandering spleen (torsion of vascular pedicle with no infarct, partial infarct, complete infarct)

TABLE OF CONTENTS/OUTLINE

Introduction: Congenital vs. acquired Cases of uncomplicated wandering spleen: (X-ray demostrating hypermobility of the spleen,
NM, US and CT showing enlarged ectopic spleen Cases of complicated wandering spleen (Vascular torsion of the pedicle with no
infarct, partial infarct and complete infarct) Conclusions
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Pancreatic Cancer Imaging: A New Look at an Old Problem

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

lindachu@jhmi.edu

TEACHING POINTS

1. Application of radiomics to pancreatic cancer imaging can provide important information in tumor detection, tumor classification,
and disease prognostication. 2. Recent advances of deep learning have shown promise in automatic organ segmentation and tumor
detection. 3. Cinematic rendering and other advanced visualization techniques can provide valuable information in treatment
planning.

TABLE OF CONTENTS/OUTLINE

1. Brief overview of current state-of-the-art pancreatic imaging, including: a. Recommended protocol b. Recommended template 2.
Describe current areas of need and potential solutions: a. Biomarkers for tumor classification and prognostication - Radiomics b.
Computer aided diagnosis to reduce misdiagnosis - Deep learning c. Advanced visualization techniques for treatment planning -
Cinematic rendering 3. Review current applications of radiomics in pancreatic cancer imaging: a. Tumor detection b. Tumor
classification c. Disease prognostication 4. Review current applications in deep learning in computer aided diagnosis of pancreatic
pathology: a. Automatic organ segmentation b. Automatic detection of pancreatic tumors 5. Review cinematic rendering and other
advanced visualization techniques in pretreatment planning
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Hepatic Hydatid Disease: What's in a Name? A Review of the Radiological Differences Between Alveolar
(Echinococcus Multilocularis) and Cystic (Echinococcus Granulosus) Hydatid Disease for the Radiologist in
Non-Endemic Areas

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

Hepatic hydatid disease is synonymous with the more widely prevalent cystic form (Echinococcus granulosus), but incidence of
alveolar hydatid disease is rising and the implications for radiological practice are very different. This educational exhibit aims to
provide a comparative review of alveolar and cystic hydatid disease, specifically: 1. An overview of differing epidemiology and
increasing relevance of alveolar hydatid disease in the Western world 2. The main imaging features of alveolar hydatid disease and
how these differ from cystic hydatid disease 3. The distinguishing features of alveolar hydatid from disease mimics, especially liver
malignancy 4. The role of the radiologist in disease management and how this differs from cystic hydatid disease

TABLE OF CONTENTS/OUTLINE

- Epidemiology of alveolar hydatid disease and how this differs from cystic hydatid disease - A comparative imaging review of the
pathological evolution of alveolar and cystic hydatid disease - Comparison of the imaging features of alveolar and cystic hydatid
disease across different modalities - Sample cases and disease mimics - Disease complications and the differing role of image-
guided intervention in alveolar hydatid disease - The comparative role of imaging in the assessment of alveolar and cystic hydatid
disease response - Summary
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Peritoneal Disease and Peritoneal Carcinomatosis Index (PCI): The Role of the Radiologist
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For information about this presentation, contact:
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TEACHING POINTS

1. Review relevant peritoneal anatomy and modes of spread 2. Understand PCI calculation 3. Review newer methods of peritoneal
disease management 4. Summarize tumor-wise indications and PCI cut-offs for surgical procedures

TABLE OF CONTENTS/OUTLINE

1. Peritoneal Anatomy in relation to assessment of PCI 2. Indices used for grading peritoneal disease extent and methods of
calculating PCI 3. Use of various imaging modalities (CT, MRI, PET/CT) for calculating PCI 4. Advances in peritoneal disease
management 5. Tumor-wise indications and PCI cut-offs for surgical procedures, and the role of the radiologist in the same

Printed on: 10/29/20



GI135-ED-X

CT Staging of Pancreatic Adenocarcinoma: A Focus on Structured Reporting

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

Review local and regional vessel involvement to characterize a pancreatic adenocarcinoma as resectable, boarderline resectable, or
locally advanced based on the most recent National Comprehensive Cancer Network (NCCN) staging criteria. Discuss how
structured reporting can help generate comprehensive and concise radiologic reports to help define operability.

TABLE OF CONTENTS/OUTLINE

• Relate staging to operability and survivability of Pancreatic adenocarcinoma (PDA) • 5-year survival at presentation • Review TMN
and National Comprehensive Cancer Network (NCCN) criteria • Review relevant visceral and vascular anatomy • Describe pancreatic
protocol CT and use for PDA staging • Review NCCN criteria for staging with examples demonstrating various degrees of tumor-
vascular contact • Celiac axis (CA) • Superior mesenteric artery (SMA) • Common hepatic artery (CHA) • Superior mesenteric vein
(SMV) • Portal vein (PV) • Supporting findings • Thrombus • Deformity • Caliber narrowing • Application of structured reporting to
PDA staging
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Under Pressure! The "State-of-the-Art" of Portal Hypertension
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TEACHING POINTS

1. To review the physiopathology and the main causes of portal hypertension, usinggraphic illustrations in a didactic approach.2. To
illustrate the main pathology features observed on CT and MRI through imagesacquired by the most recent techniques and
sequences that allow 3D reconstructionsand better visualization of the findings.3. To identify the main related complications and
difficulties involved in themanagement of these patients.4. To understand the therapeutic principles and to emphasize the impact of
imagingfindings on the decision-making process of the referring physician.5. To highlight the key points to be included in the
radiologic report.6. To discuss the applicability of new imaging techniques in this context.

TABLE OF CONTENTS/OUTLINE

1. Definition and background2. Physiopathology3. Causes a. Prehepatic b. Intrahepatic c. Posthepatic4. Imaging findings5.
Complications6. Therapeutic options7. Key points to be included in the radiologic report8. Future perspectives9. Conclusion and
take-home messages
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Percutaneous Treatment of Liver Lesions: How Can Contrast-Enhanced Ultrasonography Help?
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TEACHING POINTS

To describe the principal applications, advantages and contraindications of contrast-enhanced ultrasonography in interventional US.
To show the usefulness of contrast-enhanced ultrasonography (CEUS) before, during and after percutaneous treatment of hepatic
tumors, with special emphasis on hepatocellular carcinoma.

TABLE OF CONTENTS/OUTLINE

- Indications and contraindications of microbubble UCAs - Main advantages of CEUS - Usefulness of CEUS in percutaneous
treatment of liver lesions: • Before treatment: characterization (LI-RADS for CEUS), selecting the best site for biopsies and staging
(by determining whether portal thrombosis is tumor-related) • During treatment: identifying the lesion, enabling correct needle
placement • After treatment: evaluating the response, detecting and following up complications
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Imaging in Liver Fibrosis: Evolving from the Subjective to the Objective
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For information about this presentation, contact:
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TEACHING POINTS

Assessment of liver fibrosis, mainly focused on MRI, for objective evaluation.Compare objective methods and subjective analysis by
different image methods .Illustrate the main differential techniques with didactic examples.Discuss about advantage and
disadvantage of each method.Main objective methods included: Elastography MRI;DWI;T1 map;T1 Rho;T2 map;Hepatobiliary-
specific MR contrast;SWI;Texture analysis.Benefits of the results against laboratory and clinical assessment.

TABLE OF CONTENTS/OUTLINE

Liver fibrosis occurs due to repetitive injury from various causes, including viral hepatitis, alcohol abuse, NASH, autoimmune
hepatitis, biliary and vascular obstruction.The processes is usually silent, progressive and potentially reversible, making early
diagnosis useful for treatment in order to halt progression for complications. In the near past, morphological signs of cirrhosis were
evaluated by image in a dichotomous way (present or absent), and the gold standard for diagnosis and staging was by liver biopsy,
which is not free of complications, thus corroborating the need for a quantitative noninvasive analysis.We present several
noninvasive image methods for quantification liver fibrosis, focused in early diagnosis and follow up.
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Diverticular Disease of the Gastrointestinal Tract: A Pictorial Review from the Esophagus to Colon
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TEACHING POINTS

After reviewing this educational exhibit, the learner will be able to: identify anatomy of the gastrointestinal tract and
pathophysiology of diverticula formation. recognize the role of radiologic imaging in diverticular disease. Recognize the key features
of diverticular disease, according to diverticulum location within the GI tract. Understand common complications and treatment of
diverticular disease.

TABLE OF CONTENTS/OUTLINE

Anatomy of the gastrointestinal tract. Pathophysiology of diverticula formation. Diagnostic imaging in diverticular disease of the
esophagus, stomach, small intestine and colon. Complications of diverticular disease and treatment.
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Various Faces of Pancreatic Adenocarcinoma: Atypical Imaging Features
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TEACHING POINTS

1) To briefly outline the typical imaging features and essential radiologic items to be evaluated in the diagnosis of pancreatic
adenocarcinoma 2) To present atypical findings of pancreatic adenocarcinoma on CT and MRI and their mimickers 3) To highlight
the important clues and pitfalls for accurate diagnosis of atypical pancreatic adenocarcinoma on CT and MRI 4) To establish a
radiological perspective on diagnosis of pancreatic adenocarcinoma by means of a systematic approach

TABLE OF CONTENTS/OUTLINE

1) Summary of typical imaging features to suggest pancreatic adenocarcinoma (1) Typical CT and MRI findings to highly suggest
pancreatic adenocarcinoma (2) Essential items to be evaluated in the diagnosis of pancreatic adenocarcinoma on CT and MRI 2)
Atypical imaging features of pancreatic adenocarcinoma, their mimickers, and clues for differentiation (1) Pancreatic
adenocarcinoma showing iso-attenuation to the normal parenchyma at CT (2) Pancreatic adenocarcinoma with prominent cystic
portion (3) Pancreatic adenocarcinoma with diffuse involvement of the pancreas (4) Pancreatic adenocarcinoma with calcification
(5) Hepatoid adenocarcinoma of the pancreas (6) Synchronous multifocal pancreatic adenocarcinoma in the pancreas 3) Suggestion
for a systematic approach in diagnosis of pancreatic adenocarcinoma and differentiation from its mimickers
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Dealing with the Epidemic: A Review of the Abdominal Imaging Findings of Recreational Drug Abuse
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For information about this presentation, contact:
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TEACHING POINTS

1. List the various abdominal complications of recreational drug abuse that may be detected on imaging 2. Describe the
pathophysiology resulting in complications of recreational drug abuse 3. Illustrate the spectrum of abdominal imaging findings of
recreational drug abuse

TABLE OF CONTENTS/OUTLINE

1. Epidemiology 2. Opiates a. Fecal impaction and bowel perforation b. Acquired viral infections c. Hematogenous dissemination of
infection 3. Cocaine a. Bowel ischemia and infarction b. Vascular complications 4. Amphetamines a. 'Speed kidney' b. Bowel ischemia
and infarction 5. Cannabis and Synthetic Marijuana a. Pancreatitis b. Duodenal perforation 6. Ecstasy a. Hemoperitoneum 7.
Toluene a. Nephrolithiasis b. Renal tubular acidosis 8. Body packing 9. Summary and Conclusion SUMMARY Recreational drug abuse
is a burgeoning health issue in the US with a wide variety of presentations. Diagnosing drug abuse clinically can be challenging as
history is often limited or absent. Recognizing the imaging findings and related complications of recreational drug abuse allows the
radiologist to suggest the etiology and guide workup and appropriate treatment.
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Imaging of the Hepatic Arterial Chemotherapy Infusion Pump and Its Complications: What the Radiologist
Needs to Know

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

Hepatic arterial infusion (HAI) pump delivery of chemotherapy is an important locoregional treatment for unresectable hepatic
malignancy. Successful HAI pump-catheter placement and treatment delivery require accurate perioperative assessment of the
arterial anatomy and targets of hepatic arterial perfusion. Anatomic variation of the hepatic arterial blood supply has significant
implications for the surgical technique. Complications of HAI therapy include hepatic arterial and catheter tip related complications,
distal arterial and biliary complications, and pump pocket complications. Many of these complications may be clinically occult. The
radiologist, therefore, plays an important role in assessment for HAI-related complications.

TABLE OF CONTENTS/OUTLINE

Part I: Mechanism, indications and impact of perioperative imaging on surgical management Review surgical technique and anatomic
considerations important to HAI pump placement, specifically variant arterial anatomy Perioperative imaging for anatomy and
perfusion, including normal catheter appearance on computed tomography and expected patterns of perfusion on hepatic perfusion
scintigraphy Part II: Spectrum of HAI complications Hepatic arterial/catheter tip complications Distal arterial/biliary complications
Pump pocket complications
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Colorectal Liver Metastases: Radio-Pathological Correlation
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For information about this presentation, contact:

luisa.paulatto@aphp.fr

TEACHING POINTS

1. To review the anatomo-pathological characteristics of colorectal liver metastases 2. To explain morphological changes and tumor
response criteria after chemotherapy 3. To discuss how to correlate these modifications to the existing radiological response
criteria (Chun, RECIST, iRECIST)

TABLE OF CONTENTS/OUTLINE

Histotypes of colorectal liver metastasis - Colloid liver metastases and their differentials Histologic tumor response assessment after
preoperative chemotherapy - Tumor regression grade (TRG) - Other histologic findings: necrosis, cystic changes, calcifications -
The peculiarity of colloid metastasis Correlation between histologic changes and CT/MRI morphologic appearance Patterns of tumor
progression after neoadjuvant chemotherapy before hepatic resection - Dangerous halo - Peripheral regrowth Radiological criteria of
tumor response after neoadjuvant chemotherapy (Chun, RECIST, iRECIST) Correlation between radiological criteria and survival
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CT Imaging of Retrievable IVC Filters: What the General Radiologist Should Know When Temporary Becomes
Permanent

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Bosten Miller, MD, Riverview, FL (Presenter) Nothing to Disclose
Rajendra P. Kedar, MD, Tampa, FL (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Recognize the common types of retrievable and permanent IVC filters. Understand the anatomy of the IVC and appropriate
positioning of IVC filters. Illustrate the short term and long term complications associated with indwelling IVC filters and how to
correctly report these findings. Understand the recent controversy and FDA warnings associated with IVC filters and when they
should be considered for removal. Understand the general radiologist's role in preventing future IVC filter complications.

TABLE OF CONTENTS/OUTLINE

Types of commonly used IVC filters. Permanent Retrievable Convertible/future models IVC filter complications Penetration Invasion
of adjacent organs and structures Fracture Limb embolization Migration Tilting IVC occlusion/worsening lower extremity DVT Recent
news and controversy FDA warnings 2010 and 2014 Increasing litigation When to consider removal Risk/benefit determination
Suggestions to improve reporting
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DUOPA in Distress: What Radiologists Should Know About a New Gastrojejunostomy System Fraught with
Complications

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Molly Downey, MD, Portland, OR (Presenter) Nothing to Disclose
Evan R. Narasimhan, MD, Portland, OR (Abstract Co-Author) Nothing to Disclose
Kyle K. Jensen, MD, Portland, OR (Abstract Co-Author) Nothing to Disclose
Bryan R. Foster, MD, Portland, OR (Abstract Co-Author) Consultant , BotImage Inc

For information about this presentation, contact:

downey@ohsu.edu

TEACHING POINTS

The AbbVie percutaneous gastrojejunostomy tube is a unique, emerging device for continuous delivery of Parkinson's medication
(DUOPA) with which the radiologist should be familiar. These tubes have a high rate of complications after placement and require
frequent imaging assessment and interrogation by radiologists. The tubing may be hard to identify on abdomen radiographs and
radiologists require knowledge of the hub construction system for contrast injection, as well as the appearance of tube
misplacements, in order to diagnose complications.

TABLE OF CONTENTS/OUTLINE

Brief overview of Parkinson's disease and therapy - current therapy regimens and where new DUOPA therapy fits. DUOPA therapy -
medication delivery and brief discussion of efficacy. PEG-J tubing delivery system - PEG-J placement procedure overview, tube
construction and how to access for contrast injection. Normal appearance on radiograph and fluoroscopy. Tubing system
complications - Overview of published complication rates, complication data from our institution and case-based pictorial review of
various complications.
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The Biliary Cystadenoma: Evolving and Updated

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

ryan.wolfe@lahey.org

TEACHING POINTS

The histology of biliary cystadenoma (BCA) is evolving with classifications into BCAs with and without ovarian stroma. Complete
intact excision of BCAs by lobectomy or enucleation is necessary to prevent recurrence of both benign and malignant forms.
Marsupialization or drainage results in recurrence. Malignancy can occur de novo or from malignant transformation of a BCA.

TABLE OF CONTENTS/OUTLINE

The educational exhibit will be presented as follows: background/pathophysiology, discussion about the evolving classifications of
BCAs, the epidemiology with discussion of the overwhelming female predominance, imaging features with associated examples from
different modalities (computed tomography, magnetic resonance imaging, magnetic resonance cholangiopancreatography, and
ultrasound), imaging and gross specimen correlation, differential diagnosis (such as epithelioid hemangioendotheliomas, hydatid
cysts, liver abscesses, cystic or necrotic neoplasm, atypical simple cyst, biliary intraductal papillary mucinous neoplasm, post
traumatic cyst, hemorrhagic cyst, and embryonal sarcoma), management, and conclusion.
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Multifaceted Pancreatic Serous Cystadenoma and Its Differential Diagnosis at MRI

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Nikhar Kinger, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Camila L. Vendrami, MD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Brett Hausauer, MD, Augusta, GA (Abstract Co-Author) Nothing to Disclose
Thomas L. Estes JR, MD, Augusta, GA (Abstract Co-Author) Nothing to Disclose
Courtney C. Moreno, MD, Suwanee, GA (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:

pardeep.mittal@gmail.com

TEACHING POINTS

-Describe imaging features of different variants of pancreatic serous cystadenoma -Discuss how to differentiate pancreatic cystic
and solid lesions which mimic pancreatic serous cystadenoma -Role of endoscopic ultrasound and biopsy in differentiating benign
and malignant cystic lesions

TABLE OF CONTENTS/OUTLINE

Pancreatic cystic neoplasms account for approximately 16% of primary pancreatic cystic neoplasms. In evaluating pancreatic cystic
lesions, MRI is considered superior to other modalities due to its soft tissue contrast, multiplanar capabilities and delineation of
intracystic architecture. Types of serous cystadenoma (SCA) are: Microcystic Macrocystic Oligocystic Solid Serous cyst adenoma
with hemorrhage VHL disease Mimics of SCA: Pseudocyst MCN SPEN IPMN Lymphoeithelial cyst Cystic NET Pancreatic
adenocarcinoma Metastasis Not all cases of SCA demonstrate typical features and remain indeterminate due to the multifaceted
nature of the neoplasm. For these reasons EUS with FNA is sometimes required for confirmation despite MRI's excellent information.
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Automated CT Biomarkers for Opportunistic Cardiometabolic Screening: Adding Value Beyond the Clinical
Indication

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Perry J. Pickhardt, MD, Madison, WI (Presenter) Stockholder, SHINE Medical Technologies, Inc; Stockholder, Elucent Medical;
Advisor, Bracco Group; 
Peter Graffy, Madison, WI (Abstract Co-Author) Nothing to Disclose
Meghan G. Lubner, MD, Madison, WI (Abstract Co-Author) Grant, Koninklijke Philips NV; Grant, Johnson & Johnson; 
Ronald M. Summers, MD,PhD, Bethesda, MD (Abstract Co-Author) Royalties, iCAD, Inc; Royalties, Koninklijke Philips NV; Royalties,
ScanMed, LLC; Royalties, Ping An Insurance Company of China, Ltd; Research support, Ping An Insurance Company of China, Ltd;
Research support, NVIDIA Corporation; ; ; ; 

TEACHING POINTS

1. Explain the rationale for opportunistic screening at abdominal CT, utilizing data that typically goes unused in clinical practice. 2.
Describe CT-based biomarkers that can be obtained in a manual, semi-automated, or fully-automated fashion. 3. Provide an
overview of encouraging initial results based on opportunistic CT data for predicting future 'cardiometabolic' events. 4. Lay out a
potential framework for ultimately incorporating fully-automated CT-based biomarkers for cardiometabolic risk stratification.

TABLE OF CONTENTS/OUTLINE

1. Overview of opportunistic screening at abdominal CT 2. Cardiometabolic screening opportunities at abdominal CT: Bone mineral
density (BMD) for osteoporosis Abdominal aortic calcium scoring Visceral (and subcutaneous) fat quantification ' Muscle bulk and
density for sarcopenia Liver attenuation for steatosis 3. Applying artificial intelligence machine-learning algorithms for full
automation: Technical success rates and challenges Comparison of manual vs. automated measures Initial results for predicting
future cardiovascular events, fragility fractures, and death 4. The (near) future: Providing automated data prospectively in routine
practice Structured reporting of predictive biomarker data for referring clinicians
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Imaging of Pathology Involving the Hepatic Veins and Inferior Vena Cava

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Madison McKenney, MD, Worcester, MA (Abstract Co-Author) Nothing to Disclose
Alan J. Goldstein, MD, Worcester, MA (Abstract Co-Author) Nothing to Disclose
Aaron L. Harman, MD, Providence, RI (Abstract Co-Author) Nothing to Disclose
Young H. Kim, MD, Worcester, MA (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Pictorial review of normal anatomy, anatomic variants, and pathologic processes involving the hepatic veins and inferior vena cava
(IVC). Demonstrate the utility of various imaging modalities (ultrasound, CT, MR, and angiography) in the diagnosis of hepatic vein
and IVC pathology. Illustrate secondary tumoral extension/invasion of the hepatic veins/IVC (e.g. hepatocellular carcinoma, renal
cell carcinoma, and adrenal cortical carcinoma). Illustrate primary tumors of the hepatic veins/IVC (e.g. leiomyosarcoma).
Demonstrate classic Budd-Chiari syndrome (BCS) and hepatic vena cava-BCS (HVC-BCS). Review of imaging pitfalls such as
pseudolipoma, and pseudothrombosis.

TABLE OF CONTENTS/OUTLINE

Review of normal anatomy and anatomic variants disrupting normal venous outflow from the liver. Discuss primary tumors of the
veins which result in impediment of hepatic venous outflow. Provide examples of primary tumors of the adjacent organs (liver,
kidneys and adrenal glands) that can become locally invasive and disrupt hepatic venous outflow. Demonstrate examples of hepatic
venous outflow obstruction due to thrombosis in Budd-Chiari syndrome (BCS) and hepatic vena cava-BCS (HVC-BCS). Provide
imaging examples of processes that mimic obstruction of the hepatic venous outflow.
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The Ghost in MRCP: How to Reduction Motion Artifact in Respiratory-Gated MRI

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Keita Okahara, RT, Omura Nagasaki, Japan (Abstract Co-Author) Nothing to Disclose
Tetsuro Arisako, Kumamoto-City , Japan (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

The visibility of the magnetic resonance cholangiopancreatography (MRCP) image using the respiratory-gated was performed by
changing the position of the respiratory sensor, and its usefulness was evaluated. Our evaluation method is comparison the stability
of respiratory waveform, and evaluation of the visibility of the MRCP image. By optimizing the position of the respiratory sensor, and
provides MRCP imaging that lead to an accurate diagnosis of pancreaticobiliary disease.

TABLE OF CONTENTS/OUTLINE

In the diagnosis of pancreaticobiliary disease, it is important to obtain an accurate MRCP image. Respiratory-gated is an imaging
techniques that reduce motion artifacts in MRCP. However, respiratory-gated MRCP, occurs instability of the respiratory waveform
by the patient. Motion artifacts occur, and the reduced visibility is a problem. We found that body mass index (BMI) and respiratory
waveform stability were related. The stability of the respiratory waveform was reduced at BMI < 18.5 kg / m2. Respiratory sensor
positioned vertically on the side of the abdomen stabilizes the respiratory waveform without being influence by BMI and improves
the visibility of the MRCP image. We found that the method of positioned the respiratory sensor vertically on the side of the
abdomen provides the most clinically useful image.
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Something's Wrong with My Six-Pack: Pre and Post-Surgical Imaging Findings of Abdominal Wall Hernias

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Felipe Aluja, MD, Bogota, Colombia (Presenter) Nothing to Disclose
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Fernando R. Gutierrez, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Sanjeev Bhalla, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

faluja@javeriana.edu.co

TEACHING POINTS

1. Identify the normal anatomy of the abdominal wall with emphasis on computed tomography 2.To recognize the CT protocol for
evaluation the abdominal wall 3. Describe the classification of the abdominal wall hernias and illustrate the classification of
abdominal wall hernias with special emphasis on computed tomography 4. Review the key elements to discuss in the radiological
report in the presurgical and postsurgical evaluation of abdominal wall hernias

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. Imaging anatomy of the abdominal wall 3. Presurgical evaluation of abdominal wall hernias 3.1 Classifying
abdominal wall hernias based on European Hernia Society (EHS) classification 3.2 The radiologist perspective and the surgical
perspective: unifying concepts 4. Postsurgical assessment of abdominal wall hernias on CT scans 4.1 Complications of surgical
repair of abdominal wall hernias 5. Conclusions
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MR Imaging of Acute Abdomen: Acute Appendicitis and Beyond

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Venkateswar R. Surabhi, MD, Sugar Land, TX (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

1. Value of various imaging modalities in the evaluation of acute abdomen with emphasis on MRI. Preoperative diagnosis of acute
appendicitis is heavily dependent on imaging findings and MR of the abdomen is increasingly performed particularly in children and
pregnant women due to lack of ionizing radiation and increasing availability. 2. Review MRI protocol for evaluation of acute
abdomen. 3. Imaging criteria and spectrum of appendicitis including identification of perforation on MRI. 4. MR imaging examples of
many other causes that can mimic acute appendicitis clinically.

TABLE OF CONTENTS/OUTLINE

1. MRI examples of acute appendicitis including clues to diagnosis of perforation on MRI. 2. Several MRI examples of alternative
diagnostic possibilities in pediatric patients such as terminal ileitis, colitis, ovarian torsion, ureteric calculus, acute pyelonephritis,
myositis, osteomyelitis, omental torsion, omental infarction, epiploic appendagitis, testicular torsion, strangulated hernia,
intussucpetion, ruptured corpus luteal cyst, and tubo-ovarian abscess. 3. Several MRI examples of alternative diagnostic
possibilities in pregnant patients such as ectopic pregnancy, degenerating fibroid, interstitial pregnancy, open cervical os with
progressing abortion, subchorionic hemorrhage, and placental abruption.
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Biologic Therapy in Inflammatory Bowel Disease: A Radiologic Review

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

ludwigd@wustl.edu

TEACHING POINTS

• Biologic therapies used to treat inflammatory bowel disease (IBD) include tumor necrosis factor (TNF)-a, a4 integrin, and
interleukin 12/23 inhibitors. • Manifestations of IBD include active inflammatory disease, chronic fibrostenosing disease, and
penetrating disease. • Magnetic resonance enterography (MRE) is routinely used to stage disease activity and monitor treatment
response to biologic therapies. • Patients receiving biologic therapies are immunosuppressed, and are therefore at risk for
opportunistic viral, fungal, and granulomatous infectious, as well as hematologic malignancy.

TABLE OF CONTENTS/OUTLINE

• Discuss the available biologic therapies used in inflammatory bowel disease (IBD), including their indications and contraindications.
• Demonstrate the findings of active inflammatory, chronic fibrostenosing, and penetrating IBD on MRE. • Review the role of MRE in
monitoring response to biologic therapy. • Illustrate the spectrum of infectious and malignant complications of biologic therapy in
the setting of IBD.
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Prediction and Early Recognition of Biliary Procedure Complications: Identifying What Really Matters

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Cinthia D. Ortega, MD,PhD, Sao Paulo, Brazil (Abstract Co-Author) Speaker, Johnson & Johnson
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For information about this presentation, contact:

bordini.andre@gmail.com

TEACHING POINTS

Anatomy overview (peritoneal spaces and biliary tract). Overview of principal complications of biliary invasive procedures, including
the recent advances in biliary instrumentation. How can imaging help us? Illustrate the main complications of endoscopic retrograde
cholangiopancreatography (ERCP) / peroral cholangiopancreatoscopy (POC) and percutaneous transhepatic biliary drainage (PTBD).
Understand how to recognize predisposing factors for procedures complications.

TABLE OF CONTENTS/OUTLINE

Brief anatomy discussion regarding peritoneal spaces and biliary tract. Imaging examples of complications from invasive biliary
procedures (ERCP / POC and PTBD): Acute pancreatitis Cholangitis Intestinal perforation Subcapsular hematoma Prosthetic
migration Biliary fistula How to identify anatomic features that may be predisposing factors to complications: Hepatopathy Ascites
Focal liver lesions Coledocal and papilary venous collaterals
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How to Interpret Magnetic Resonance Imaging for Acute Gastrointestinal Lesions: Correlation with
Pathophysiology

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Akira Furukawa, MD, PhD, Tokyo, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
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TEACHING POINTS

MRI is widely used for acute gastrointestinal lesions such as appendicitis for pregnant females and children because of no radiation
exposure. To show appropriate protocol of MR examination To know role of respective sequences To review MRI findings of acute
gastrointestinal lesions in contrast to pathophysiology

TABLE OF CONTENTS/OUTLINE

MRI sequences and their roles T1WI: Detection of hemorrhage and T1 bright appendix T2WI: Assessment of intensity of bowel wall
FS-T2WI: Assessment of fat stranding True-FISP: Evaluation of intravascular structure DWI: Detection of abscess Cine MRI:
Differentiation between obstruction and adynamic ileus MRI findings and pathophysiology with case presentations Wall thickening
Target appearance: Inflammation such as appendicitis, diverticulitis, etc, repurfusion due to non-occlusive mesenteric ischemia T2
dark thickening: fibrous change: ischemic enteritis, Crohn disease (chronic phase) Loss of luminal structure: Neoplastic lesions Wall
defect Mucosal defect: necrotizing ischemic colitis Penetration: gastric ulcer Perforation: duodenal ulcer Dilatation Obstruction:
adhesion, internal hernia, intussusception, volvulus Adynamic ileus: peritonitis Others
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Imaging Spectrum of Ischemic Colitis: A Case-based Review

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

kjradsss@gmail.com

TEACHING POINTS

1. To describe various imaging findings of ischemic colitis, which are correlated with underlying pathophysiology. 2. To suggest
useful findings toward ischemic colitis in differential diagnoses of various colonic diseases. 3. To introduce a novel diagnostic
method in diagnosing ischemic bowel disease

TABLE OF CONTENTS/OUTLINE

A. Overview of ischemic colitis B. Classification of ischemic colitis with its representative cases 1. Non-gangrenous 1) Early stage 2)
Reperfusion 3) Chronic stage 2. Gangrenous C. Useful imaging findings suggestive of ischemic colitis D. Differential diagnosis with
other bowel disease 1. Pseudomembranous colitis 2. Tuberculous colitis 3. Infectious colitis 4. Inflammatory bowel disease 5. Colon
carcinoma E. Introduction of a novel diagnostic method in diagnosing ischemic bowel disease F. Conclusion
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Small and Large Bowel Obstruction: Imaging approach, Etiology, and Treatment
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Jorge E. Fuentes, MD, Bogota, Colombia (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mito005004@gmail.com

TEACHING POINTS

Review the definition, etiology and the diagnostic approach of Small Bowel Obstruction (SBO) and Large Bowel Obstruction (LBO)
with emphasis on what the surgeon wants to know.Discuss the use of water-soluble contrast media and conservative and surgical
management with emphasis on what the radiologist should know.

TABLE OF CONTENTS/OUTLINE

1. Definition2. Etiology2.1. SBO2.1.1. Common2.1.2. Uncommon2.2. LBO2.2.1. Common2.2.2. Uncommon3. Clinical Approach3.1.
Parallel between SBO and LBO4. Imaging Approach and Criteria4.1. Limitations and Advantages of Different modalities4.2.
Radiography4.3. Ultrasound4.4. CT5. Water-soluble contrast media5.1. When to use6. Important Radiological Signs6.1. Transition
point6.2. Feces sign6.3. Coffee bean sign6.4. Whirl sign7. Bowel Ischemia8. Challenging Cases9. Treatment9.1. Watchful
waiting9.1.1. What the surgeon needs to know9.2. Surgical management9.2.1. What the radiologist should know10. Discussion
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Microbiota-Induced Gastrointestinal Malignancies: A Comprehensive Review
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For information about this presentation, contact:
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TEACHING POINTS

Discuss the spectrum of gut microbiome-induced GI malignancies & associated pathogens Elucidate possible oncogenic mechanisms
of bacterial & virus-induced GI cancers Describe imaging findings & role of imaging in the management of infection-induced GI
cancers

TABLE OF CONTENTS/OUTLINE

Introduction to the gut microbiome Bacteria & Virus in GI cancers Pathogenesis: oncogenic proteins, chronic inflammation, oxidative
stress & blockage of immune-effectors Esophageal adenocarcinoma (Helicobacter pylori) Gastric adenocarcinoma (H. pylori &
Epstein Barr virus) MALT lymphoma (H. pylori) Colorectal cancer (Streptococcus bovis, Escherichia coli, Helicobacter pylori, &
Mycoplasma sp.) Anal carcinoma: HPV virus Cross-sectional Imaging Features Role of Imaging in diagnosis & follow-up Healthy GI
Microbiome: Probiotics in GI cancer treatment & prevention Future Directions Conclusion Summary: Select GI tract cancers are
caused by resident microbiome by inducing chronic inflammation. Healthy microbiota in the GI tract is a key factor in preventing
these cancers & probiotics are being used in cancer prevention & treatment. Imaging plays a pivotal role in diagnosis &
management.
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Perineum, the Great Forgotten: Test Your Knowledge in Unusual Perineal Masses
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TEACHING POINTS

The perineal space is often overlooked due to the complexity of its anatomy and the infrequency of abnormalities. The purpose of
this exhibit is to review the normal anatomy of the perineum and to show a series of unsual cases.

TABLE OF CONTENTS/OUTLINE

Normal anatomy of the perineum will be explained as seen on MRI and CT. The cases of perineal masses will be presented in a quiz
format. The list of cases includes: Soft-tissue masses: Cobb syndrome, myxoid liposarcoma, low grade liposarcoma. Anorrectal
masses: Rectovaginal septum GIST, GIST on recto-prostatic space, anal gland adenocarcinoma, epidermoid carcinoma of the anal
canal, perianal extra-mammary Paget's disease. Genitourinary masses: Vulvar sarcoma, vulvar lipoma, periurethral adenoid cystic
carcinoma, secondary non-Hodgkin lymphoma of the vagina, bladder leiomyoma. Perineal masses extending from the pelvis: Solitary
fibrous tumor, primary presacral neuroendocrine tumor, chordoma.
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Morphometric Changes and Imaging Findings of Diffuse Liver Disease in Relation to Intrahepatic
Hemodynamics
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For information about this presentation, contact:

ozakik-rad@umin.org

TEACHING POINTS

1. To review the various factors related with morphometric changes of diffuse liver disease. 2. To review the imaging findings of
diffuse liver disease. 3. To review the difference of diffuse liver disease between each etiology based on the histopathological
background. 4. To focus the noncirrhotic disease mimicking cirrhosis in terms of radiographic features. 5. To summarize useful tips
to differentiate each etiology of diffuse liver disease.

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. Review the various factors related with morphometric changes of diffuse liver disease focusing on micro and
macro hemodynamics 3. Present the common radiographic features of cirrhotic change 4. Difference of radiographic features
between each etiology of diffuse liver disease 5. Present the noncirrhotic disease mimicking cirrhosis in terms of radiographic
features. 6. Conclusion
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TEACHING POINTS

Imaging features of pancreatic cystic lesions have been well-known, and have been fully summarized in a number of presentations
using recent advanced imaging modality; however we occasionally encounter the challenging cases in preoperative diagnosis. The
purposes of this exhibit are to present imaging features of various pancreatic cystic lesions focusing on the diagnostic challenge in
preoperative imaging diagnosis and to reconfirm the key point of differential diagnostic of pancreatic cystic lesion.

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. List of the pancreatic cystic lesions including tumor and non-neoplastic lesions and their management 3. Illustrate
the representative pancreatic cystic lesions 4. Case-based imaging review of CT and MR imaging findings in various pancreatic
cystic lesions with histopathological correlation 5. Cystic tumors such as serous and mucinous cystic neoplasm, intraductal papillary
mucinous neoplasm, lymphepithelial cyst, and epidermoid cyst 6. Cystic degeneration of solid neoplasms such as neuroendocrine
tumor, solid-pseudopapillary neoplasm, and adenocarcinoma 7. Mimicking cystic lesion such as mucinous carcinoma 8. Non-
neoplastic lesions 9. Parapancreatic lesions such as metastatic lymph node with cystic degeneration, degenerated neurogenic
tumor 10. Discuss the differential diagnosis of these lesions 11. Conclusion
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TEACHING POINTS

Closed-Loop Small bowel obstruction (CLSBO) is caused by obstruction at two points, most commonly due to adhesions and internal
hernia. CLSBO has a high rate of morbidity and mortality due to strangulation. Classic findings of CLSBO include: identification of 2
or more transition points, A C-shaped dilated loop of bowel, the 'beak' or 'whirl' sign, and presence of two collapsed bowel loops
adjacent to a dilated loop. Appearance of CLSBO can vary, depending on the length and orientation of involved bowel.

TABLE OF CONTENTS/OUTLINE

Causes and Pathophysiology of CLSBO : usually adhesions or internal hernias leading to volvulus. Importance of recognizing CLSBO
Review of classic findings of CLSBO including C-shaped loop of bowel, 'beak or 'whirl' sign, with example cases. Review of more
complicated cases; show importance of following the length of bowel for transition points and of viewing in different planes. Review
of some pitfalls with example cases. Summary/Conclusion
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For information about this presentation, contact:
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TEACHING POINTS

Teaching points Meckel's diverticulum is a small pouch in the wall of the small intestine. Most people who have a Meckel's
diverticulum never have any symptoms. About half the people who do have symptoms are children. Sometimes, it causes an acute
abdomen in adults. We describe the diagnosis of Meckel's diverticulum by focusing on the acute abdomen. If we become
radiologists, we want to diagnose Meckel's diverticulum, right? How? 1. Recognize typical findings of Meckel's diverticulum 2. Check
the intestinal loop 3. Identify the yolk sac artery

TABLE OF CONTENTS/OUTLINE

We discuss the following complications of Meckel's diverticulum: 1. Meckel's diverticulitis: On a CT scan, Meckel's diverticulitis
shows a blind-ending, tubular, round or oval structure in the lower right quadrant or periumbilical region with surrounding
inflammation. It is important to identify a normal appendix. 2. Meckel's torsion 3. Hemorrhage 4. Small bowel obstruction: Meckel's
diverticulum may produce an obstruction or internal hernia through the formation of a band (mesodiverticular band). 5. Inverted
Meckel's diverticulum: Meckel's diverticulum may invert into the lumen of the small intestine. The diverticulum may serve as the site
for an intestinal obstruction or the lead point for an intussusception.
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TEACHING POINTS

1. Imaging and image reconstruction methods required for preoperative simulation 2. Imaging of blood vessels, tumors, and liver
parenchyma necessary for preoperative simulation 3. Liver volumetry 4. Simulation images in various hepatectomy types

TABLE OF CONTENTS/OUTLINE

1. Importance of preoperative special computed tomographic imaging 2. Essential preoperative anatomical imaging 3. Method of
creating vessels, tumors, and liver parenchyma 4. Accurate liver volumetry 5. Simulation before hepatectomy (a) Massive
hepatectomy (trisectorectomy/bisectorectomy) (b) Left-sided/right-sided hepatectomy (c) Segmentectomy (d) Limited
resection/enucleation SUMMARY: In recent years, endoscopic surgery has become more commonly indicated for resection of liver
malignancies. Therefore, there is an increasing requirement of preoperative simulation images for safe and secure surgery.
Computed tomographic and workstation technologies can be combined to create high-quality preoperative images. We explain the
preoperative imaging and simulation of various hepatectomy types in detail.
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For information about this presentation, contact:

patriciamdc24@gmail.com

TEACHING POINTS

Review the clinical settings in the emergency department that should raise the suspicion of an acute presentation of colorectal
cancer (CRC). Provide tips and tricks to the identification of unexpected CRC in routine Computed Tomography (CT). Present
anatomo-radiological correlation of CRC identified in the emergency setting.

TABLE OF CONTENTS/OUTLINE

- Background - Clinical settings of acute presentation of CRC - Radiological findings of acute presentation of CRC - CRC in routine
CT - CRC complications Obstruction Intussusception Acute appendicitis Perforation Fistula Lower gastrointestinal bleeding Ischemic
colitis Metastatic disease - Conclusions
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TEACHING POINTS

1. To demonstrate MRI findings of gallbladder cancer and its mimics 2. To define classification and staging of gallbladder cancer 3.
To highlight important findings for diagnosis and management

TABLE OF CONTENTS/OUTLINE

Gallbladder cancer is a rare but deadly malignancy that is often difficult to diagnose early. MRI, an excellent modality for evaluation
of soft tissues, plays an important role in identifying gallbladder pathology and management. We demonstrate examples of
gallbladder cancer and also discuss primary gallbladder cancer staging according to the AJCC TNM system. Will discuss mimics of
gallbladder cancer including Metastatic disease Lymphoma Xanthogranulomatous cholecystitis Tumefactive sludge Tubular adenoma
Adenomyoma Hyalinizing cholecystitis Importance of post operative follow up will also be discussed We highlight findings important
for diagnosis and surgical management.
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'There's Something in my Throat': Educational Review of Common and Not-So-Common Etiologies of
Dysphagia
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TEACHING POINTS

TEACHING POINTS 1. Describe the various causes of dysphagia as assessed through fluoroscopic guidance. 2. Review the imaging
characteristics of various causes of dysphagia pathology primarily through fluoroscopic imaging with further workup imaging,
including plain film and CT. 3. Discuss the epidemiology, clinical presentation, appropriate workup, and treatment of the causes of
dysphagia

TABLE OF CONTENTS/OUTLINE

TABLE OF CONTENTS/OUTLINE Request for dysphagia evaluation through fluoroscopic imaging is a common place in radiology. The
ability of the radiologist to recognize the entity on a fluoroscopic modality can have significant impact on future management
outlook. The differential diagnosis of dysphagia is broad yet can be narrowed based on structural and neuromuscular causes of
dysphagia. We will perform a case-based review of the imaging characteristic of dysphagia. After completing this educational
exhibit, the reader will be able to recognize the various causes of dysphagia. Structural Causes Cricopharyngeal Bar or Prominent
Cricopharyngeus Muscle Pharyngeal Diverticula Cervical Spinal Osteophytes Enlarged Thyroid Postoperative/Post-therapy
Neuromuscular Causes Post-Swallow Pharyngeal Residue Laryngeal Penetration Aspiration
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TEACHING POINTS

Describe pathophysiology, associations, diagnostic criteria and spectrum of imaging manifestation of primary sclerosing cholangitis
(PSC). Recognize imaging manifestations, evolution and complications of PSC. Identify multidisciplinary literature, and international
guidelines which can facilitate decision making, and develop appropriate pathways for patients with clinical suspicion for PSC and
related complications.

TABLE OF CONTENTS/OUTLINE

Background of primary sclerosing cholangitis (PSC) manifestations in liver. Differentials to be considered alongside PSC. Our
Institutional imaging protocol and use of contrast enhanced MRI, Hepatobiliary contrast in imaging PSC. American Association for
the study of liver disease (AASLD) alogrithm for work up of (1) PSC and (2) suspected dominant stricture/Cholangiocarcinoma
(CCa). Options for tissue sampling in suspected CCa . Imaging findings: (1) Pattern of involvement in biliary tracts; (2) Hepatic
parenchymal and vascular changes; (3) PSC preciptated malignancies. AASLD treatment guidelines. Conclusion and Future
directions.
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Gallstones Gone Crazy: An Imaging Panorama of Gallstone Complications
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For information about this presentation, contact:
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TEACHING POINTS

Gall stones can become symptomatic in many ways.The aim of this exhibit is : 1. To review the multimodality imaging appearances
of various complications of cholelithiasis. 2. To discuss the pitfalls in interpretation and highlight the pertinent practical points
learned from those cases.

TABLE OF CONTENTS/OUTLINE

The contents of the exhibit will be: An overview on the types of gallstones and associations Illustrate the complications of gall
stones such as: Calculous cholecystitis and its complications (perforation, gangrenous, emphysematous, xanthogranulomatous,
chronic cholecystitis, ) Mucocele of gall bladder Choledocholithiasis Pancreatitis Gall stone ileus Bouveret's syndrome Mirizzi's
syndrome Dropped gall stones Gall bladder carcinoma To to aware of the potential mimics of gall stone disease - gall bladder polyp,
septae, adenomyosis (cholesterolosis), vascular impression, pneumobilia, parasitic calcifications, clots in hemobilia.
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Floor is Not Always Smooth: Spectrum of Pelvic Floor Abnormalities in Dynamic MRI Defecography
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TEACHING POINTS

Pelvic floor dysfunction involving pelvic viscera are complex conditions seen frequently in adult women but also common in males.
Increased use of MR in functional disorders of the pelvic floor makes it important for radiologists to familiarize with normal and
pathologic findings. Dynamic MR of the pelvic floor is an excellent tool for assessing functional disorders of the pelvic floor such as
pelvic organ prolapse, outlet obstruction, and incontinence.

TABLE OF CONTENTS/OUTLINE

Functional disorders of the pelvic floor are common health problems. Dynamic MR at rest,squeezing,straining & defecation has a
central role in the diagnosis of pelvic floor dysfunction,and it is crucial when choosing a conservative versus surgical treatment. MR
has an multifactorial increasing role in assessing pelvic floor dysfunction.Dynamic MR is performed by using a steady-state sequence
acquired during maximal sphincter contraction,straining,and defecation. Compartmental abnormalities include: cystocele & urethral
hypermobility and descent of the prostatic apex in males (anterior);uterine or vaginal vault prolapse (middle);rectocele
(posterior).MR defecography has the potential advantage of clearly distinguishing between rectal mucosal intussusception and
rectal full thickness intussusceptions which is relevant in that the treatment for the two conditions is different.
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Gynecologic Causes of Abdominal Pain on CT and MR Enterography
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For information about this presentation, contact:

bartlett.david@mayo.edu

TEACHING POINTS

Understand clinical features that may indicate gynecologic causes of abdominal pain for patients referred fo CT/MR enterography to
exclude small bowel disease. Understand how to modify standard CT/MR enterography protocols to aid in the identification of
common gynecologic causes of abdominal pain. Review potential gynecologic causes of abdominal pain that can be identified on CT
and MR enterography.

TABLE OF CONTENTS/OUTLINE

Standard techniques of CT and MR enterogrpahy- exams will be performed to rule out small bowel disease. Modified enterogrpahy
techniques for patients with potential gynecologic causes of abdominal pain. Clinical indications that abdominal pain might be of
gynecologic origin- dyspareunia, cyclic abdominal pain, pelvic pain, dyschezia, bloating, abnormal uterine bleeding, infertility Case
reivew of gynecologic findings that may cause abdominal pain seen on CT/MR enterography. a. Endometriosis b. Adenomyosis c.
Leiomyomata (rarely leiomyomatosis) d. Pelvic inflammatory disease e. Endometritis f. Post endometrial ablation syndrome, post
ablation tubal sterilization syndrome g. Ovarian masses- neoplasms, cysts, ovarian remnant syndrome h. Ovarian torsion i.
Mesenteric inclusion cysts, lymphocele j. Pelvic congestion syndrome
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TEACHING POINTS

Bowel ischemia refers to hypo-perfusion of the gastrointestinal tract, an entity with potentially poor outcomes, requiring early
detection and emergent management. Bowel ischemia has varied imaging appearances, which radiologists should be familiar with to
facilitate timely provision of care, particularly in the setting of clinically equivocal or unsuspected cases. After reviewing this
exhibit, the learner should: 1. Be familiar with bowel arterial supply, venous drainage, and watershed territories. 2. Understand the
various causes and categories of bowel ischemia (arterial, venous and global hypo-perfusion). 3. Understand the varied potential
appearances of bowel ischemia on cross-sectional imaging. 4. Be familiar with potential bowel ischemia mimics and imaging pitfalls.

TABLE OF CONTENTS/OUTLINE

1. Review bowel vascular supply and drainage. 2. Review the role of imaging in evaluating patients with suspected bowel ischemia
3. Review usual and unusual manifestations of bowel ischemia (examples include nonocclusive mesenteric venous contrast
intravasation, hypoperfusion complex, and gastric ischemia). 4. Review mimics of bowel ischemia, with examples including reversible
pneumatosis cystoides intestinalis, bowel inflammation, radiation enteritis, angioedema, and vasculitis.
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TEACHING POINTS

By viewing this presentation, the viewer will accomplish: 1. A succinct, high-yield review of the relevant perianal anatomy,
facilitated by high-quality original artwork created by the authors 2. A review of the Parks classification of perianal fistulas, again
supported by original graphics 3. Illustrations will be correlated with 3T MRI imaging from the authors' institution to promote
improved recognition and deepened understanding of perianal fistulas

TABLE OF CONTENTS/OUTLINE

-Review of perianal anatomy -Graphical representation of the Parks classification -Sample cases featuring illustrations with imaging
correlates
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TEACHING POINTS

After participating in this educational exhibit, the diagnostic radiologist should be aware of various indications for colon surgery, be
cognizant of different surgical techniques, be familiar with multimodality imaging features of the postoperative colon, and recognize
common acute and chronic postoperative complications.

TABLE OF CONTENTS/OUTLINE

A. Indications for colon surgery 1. Colon cancer 2. Complicated diverticulitis 3. Inflammatory bowel disease B. Colon surgical
techniques 1. Abdominoperineal resection 2. Anterior resection 3. Hartmann procedure 4. Restorative proctocolectomy 5. Segmental
resection C. Imaging techniques 1. Fluoroscopic technique 2. MDCT technique D. Postoperative complications 1. Acute a.
Anastomotic leak b. Abscess c. Obstruction/ileus 2. Chronic a. Fistulation b. Recurrence of malignancy E. Pitfalls of interpretation
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TEACHING POINTS

1. Describe rare primary and secondary tumors of the peritoneum and sub-peritoneal space with emphasis on their appearance on
different imaging modalities.2. Discuss a variety of non-neoplastic pathological conditions that may mimic peritoneal tumors on
imaging.3. Recognize clinical and imaging clues that may help to avoid potential pitfalls in the radiological diagnosis of peritoneal
tumors and mimics.

TABLE OF CONTENTS/OUTLINE

1. Primary peritoneal tumors:a. Desmoplastic small round cell tumor (DSRCT)b. Papillary serous carcinoma.c. Leiomyomatosis
peritonealis disseminatad. Peritoneal mesothelioma (malignant, well-differentiated papillary, and multicystic)e. Fibromatosis (desmoid
tumor)f. Primary sarcomas (including GIST)2. Secondary peritoneal tumors:a. Pseudomyxoma peritoneib. Peritoneal lymphomatosisc.
Peritoneal sarcomatosisd. Peritoneal carcinomatosis (rare forms)3. Tumor-like conditions and mimics:a. Gliomatosis peritoneib.
Atypical infections, such as TB and Actinomycosisc. Sclerosing peritonitisd. Splenosise. Endometriosisf. Foreign body reactionsg.
Sarcoidosish. Eosinophilic peritonitisi. Extramedullary hematopoiesisj. Peritoneal metaplasia
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For information about this presentation, contact:
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TEACHING POINTS

• This exhibit will review expected CT and MRI findings of HCC treated with arterial based therapies such as transarterial
chemoembolization (TACE) and transarterial radioembolization (TARE) • Participants will learn to identify expected imaging
characteristics which differentiate adequately treated from residual/recurrent disease • There will be a review of LI-RADS treatment
response classification system, followed by a guide on how to apply LI-RADS treatment response categories (Nonviable, Equivocal
and Viable) when interpreting imaging for HCC treatment response assessment after arterial based locoregional therapies.

TABLE OF CONTENTS/OUTLINE

• Background on arterial based locoregional therapies. • Overview of the LI-RADS treatment response categorization system. •
Highlight limitations using size for HCC response assessment, and the importance of tumor necrosis and residual enhancement. •
Case-based imaging review of expected imaging findings seen after TACE and TARE, including differences in response between
TACE and TARE early post-treatment. • MR and CT case-based imaging review of the LI-RADS Treatment Response categories after
TACE and TARE: LI-RADS Nonviable, LI-RADS Viable, and LI-RADS Equivocal.
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For information about this presentation, contact:

megukisa@hotmail.com

TEACHING POINTS

• Recognize the importance of baritated studies, in particular barium swallow in the diagnostic algorithm of esophageal pathology.•
Learn about the epidemiology, risk factors, and clinical presentation of esophageal diseases. • Identify specific radiological signs of
esophageal diseases. • Case-based review of the main radiologic features of each esopagheal disease through barium swallow.

TABLE OF CONTENTS/OUTLINE

1) Esophageal functional abnormalities - Reflux esophagitis - Barett`s esophagus2) Motility disorders - Achalasia - Pseudo-achalasia
- Diffuse esophageal spasm - Presbyesophagus3) Structural abnormalities - Zenker`s diverticulum - Schatzki ring 4) Esophageal
tumors -Benign - Malignant
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Cholangiopathies, Going Down the Rabbit Hole
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TEACHING POINTS

The purpose of this exhibit is to expose radiologists to a series of cases that will help to assess and choose findings associated with
inflammatory and infectious cholangiopathies, and also to recognize common etiologies and key imaging patterns of biliary diseases.

TABLE OF CONTENTS/OUTLINE

The cases will be presented in a quiz format. Key differential diagnostic points will be highlighted and reviewed in the discussion of
each case. The list of cases includes: Primary sclerosing cholangitis, Eosinophilic secondary scleroing cholangitis, ischemic
sclerosing cholangitis. Primary biliary cholangitis. IgG4 related disease. recurrent pyogenic cholangitis. HIV-associated
cholangiopathy.
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MRI Findings in Complicated Crohn's Disease

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Davide Vitale, MD, Rome, Italy (Presenter) Nothing to Disclose
Francesca Maccioni, MD, Rome , Italy (Abstract Co-Author) Nothing to Disclose
Davide Bencardino, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Mariangela Lopez, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Carlo Catalano, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
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TEACHING POINTS

Understand the basic inflammatory changes in Crohn's disease with pathological correlations Describe effective protocols for MR
imaging to identify pathology and its complications Recognize MR imaging findings relative to different CD complications Be aware of
the clinical role of MR imaging in selecting different treatment options

TABLE OF CONTENTS/OUTLINE

- Definition and classification of different Crohn's disease phenotypes - Pathology of early inflammatory changes and their
progression toward complicated disease - Gastrointestinal complications with radiological-pathological correlation: - Stricturing and
obstructing disease - Penetrating disease: adhesions, sinus tracts, fistulas and abscesses - Malignant complications:
adenocarcinoma - Extra-intestinal complications: - Perianal disease - Primary Sclerosing Cholangytis - Sacroileitis - MR imaging
protocols - Clinical cases with emphasis on the imaging findings and radiological 'signs' of the different types of complications
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Multimodality Imaging of Abdominal Neoplasms with Tumor Thrombus: What Radiologists Should Know

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

The purpose of the exhibit is to recognize various cases of abdominal neoplasms with tumor thrombus, and to suggest a clinical
significance such as differential diagnosis, complication, tumor staging and treatment approach.

TABLE OF CONTENTS/OUTLINE

Tumor thrombus is important in cancer patients, as the presence of tumor thrombus alters the prognosis and the treatment plan for
the patient. Multimodality imaging plays a key role both in the detection of thrombus and in differentiating tumor from bland
thrombus. Moreover, understanding the multimodality imaging of abdominal neoplasm with tumor thrombus leads us to narrow the
differential diagnosis and to help resolve clinical situations. 1) Case presentation of abdominal neoplasms with tumor thrombus: a)
Gastrointestinal tract: AFP producing gastric cancer and gastric neuroendocrine carcinoma, b) Liver: hepatocellular carcinoma
(poorly differentiated) and liver metastasis of neuroendocrine carcinoma, c) Pancreas: ITPN with an associated invasive carcinoma,
d) Kidney: renal cell carcinoma, e) Genitourinary tract: intravenous leiomyomatosis, f) Miscellaneous: leiomyosarcoma, reviewed
with the radiological and clinicopathological findings. 2) Discussion: The clinical significance such as differential diagnosis,
complication, tumor staging and treatment approach are mentioned.
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Updates on Radiological and Clinicopathological Findings of Solid Pseudopapillary Neoplasm
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TEACHING POINTS

The purpose of this exhibit is to present an overview of solid pseudopapillary neoplasm (SPN), and to update the knowledge
radiologist should know by describing the imaging findings and clinical presentation.

TABLE OF CONTENTS/OUTLINE

SPN has the diverse radiological findings, as it contains varying amounts of degenerations, such as necrosis and hemorrhage,
calcification and cystic change. So it is sometimes difficult for radiologists to differentiate SPN from other pancreatic tumors, such
as ductal carcinoma, IPMN, SCN, NET, and ACC. Also SPN is rare in male patients. However the number of cases reported has been
increasing. Radiologists should update knowledge about radiological and clinicopathological findings of SPN. 1) Case presentation of
SPN: Typical and atypical cases are reviewed with the clinicopathological and radiological findings 2) Discussion: The knowledge
about SPN, radiologist should know are updated and discussed
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Multimodality Imaging and Pathophysiology of Non-Mass-Forming Malignant Tumors
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TEACHING POINTS

The purpose of the exhibit is to recognize various cases of non-mass-forming malignant tumors and to understand the
pathophysiology of non-mass-forming malignant tumors on multimodality image.

TABLE OF CONTENTS/OUTLINE

Malignant tumors typically appear to form the mass in various organs. However, some tumors present as the non-mass-forming
lesion, due to the cell property. Radiologists should be familiar with unique appearance of non-mass-forming malignant tumors by
multimodality imaging. So understanding the pathophysiology of non-mass forming malignant tumors can lead us to make a correct
diagnosis. 1) Case presentation of non-mass-forming malignant tumors: a) Gastric cancer:retroperitoneal metastases(kidney, bile
duct and duodenum), iris metastasis, brain metastasis and colon metastasis, b)Bladder cancer:peritoneal carcinomatosis and gastric
metastases, c) Malignant lymphoma:peritoneal lymphomatosis ,pulmonary malignant lymphoma and splenomegaly, d)Acute
leukemia:pathological compression fracture, e) Peritoneal carcinoma:peritoneal carcinomatosis, reviewed with the radiological and
clinicopathological findings. 2) Discussion: The correlation of pathophysiology with radiological manifestation, and differential
diagnosis of non-mass-forming malignant tumors are discussed.
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The Complementary Value of Glancing at the CT Scout (Topogram) for Abdominal CT Interpretation

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

The purpose of this exhibit is: 1. To demonstrate the added value related to incorporating review of the CT scout (topogram) views
for abdominal CT, using multiple illustrative examples. 2. To discuss potential pitfalls related to the CT scout view.

TABLE OF CONTENTS/OUTLINE

Overview - Primary purpose of the CT scout (topogram) view - Utility derived from "opportunistic" review for diagnostic
interpretation Broad categories of added value (with case illustration): - Important scout findings outside the prescribed CT series
range - Complementary evaluation of foreign bodies, implanted devices, and other dense structures - Evaluation of gas collections
(bowel gas pattern, pneumatosis, extraluminal gas) - Evaluation of calcifications (urolithiasis localization for radiographs, tumoral
calcification) - Complementary evaluation of trauma - Body wall assessment (calcifications, subcutaneous emphysema, cutaneous
lesions) - Value added from the lateral scout view Pitfalls in CT scout interpretation - Analogous to conventional radiography
(planar technique, lower contrast resolution) - Fluid-filled bowel (eg, closed-loop SBO) - Peritoneal calcification (vs. enteric
contrast) Conclusion
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Volumetric Parameters of Functional MRI and Their Radiomic Features in Predicting HCC Tumor Differentiation
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For information about this presentation, contact:

sameli1@jhmi.edu

TEACHING POINTS

• To describe the role of volumetric functional MRI in predicting pathologic differentiation of HCCs. • To describe the role of radiomic
tumor features on MRI in predicting the degree of differentiation of HCCs. • To highlight the advantage of non-invasive imaging
approach in evaluating HCC degree of differentiation.

TABLE OF CONTENTS/OUTLINE

• Describe the Prevalence of HCC and the importance of precise patient selection for different treatments. • Describe the limitations
of tumor biopsy. • Histopathologic slide of well-differentiated HCC vs. poorly-differentiated tumors. • Tumor segmentation in
volumetric functional MRI. • Comparing volumetric ADC and volumetric venous enhancement between the well and poorly
differentiated HCCs. • Using texture analysis and machine learning in extracting and analyzing HCC tumor features. • Comparing
reconstructed well-differentiated HCC vs. poorly differentiated tumor.
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Application of Spectral CT in the Response Evaluation of HCC After Locoregional Therapy: A Combination of
Low Radiation Dose and Spectral Images

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:
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TEACHING POINTS

- Illustrate how the use of spectral CT tools improves the diagnosis and follow up after locoregional treatment in HCC. - Explain the
uses of virtual monoenergetic images, iodine density images and effective anatomic number-based images (pre and post treatment)
and how they can be compared to DSA images. - Exemplify the utility of virtual non-contrast images.

TABLE OF CONTENTS/OUTLINE

- Understanding spectral CT: A brief and simplified explanation - Spectral CT scanning technique for liver tumors focusing on the
use of low radiation protocol - Definition of spectral CT images: Virtual non-contrast, virtual monoenergetic, iodine density and
effective anatomic number-based images - Response evaluation: Comparing conventional vs. spectral CT images (pre and post
treatment) - Illustrative cases of DSA and spectral CT images post treatment - Conclusions
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Common Patterns of Change in ADC Histogram of Hepatocellular Carcinoma Lesions Following Transarterial
Chemoembolization and Their Relationship with Patients' Prognosis
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For information about this presentation, contact:
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TEACHING POINTS

• Hepatocellular carcinoma is the most common primary malignancy in liver, which is typically associated with poor prognosis. •
Transarterial chemoembolization (TACE) is a commonly used therapeutic modality in non-surgical management of HCC • Volumetric
Apparent diffusion coefficient (vADC) and kurtosis of vADC histograms are novel MRI metrics proposed as independent early
predictors of survival. • Increase in whole lesion vADC and increase in heterogeneity of tumor texture correlates with patients'
prognosis and can potentially predict treatment response.

TABLE OF CONTENTS/OUTLINE

• Definition, epidemiology, and etiology of HCC along with available treatment options are described • Commonly used criteria for
assessment of treatment response in HCC are explained, including novel functional MRI metrics describing the texture of tumors •
Pre- and post-TACE images of HCC tumors with corresponding histograms are illustrated to compare the common patterns of
change in heterogeneity of tissue following treatment • Different patterns of change in mean vADC value and vADC-kurtosis are
combined together and illustrated with their corresponding patient's survival, to compare the expected prognosis between groups
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Upping Your Klatskin Game: Case-based Review with Intraoperative Correlation
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For information about this presentation, contact:
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TEACHING POINTS

At the conclusion of this activity, participants will be able to… 1. Recognize how Klatskin tumor location determines the type of liver
resection 2. Identify anatomical variations of hepatic blood vessels and biliary drainage that guide surgical approach3. Recognize
findings that may preclude surgical treatment4. Up your game in hepatobiliary tumor board and when talking to surgeon colleagues

TABLE OF CONTENTS/OUTLINE

Outline: Klatskin tumor classificationTumor staging using imagingImaging featuresSurgical approachesTen Representative cases
illustrating surgical decision-making
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The Revised Atlanta Classification of Acute Pancreatitis: What Radiologists Must Know
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For information about this presentation, contact:
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TEACHING POINTS

The revised Atlanta classification (RAC) for acute pancreatitis (AP) improved the original Atlanta classification by defining diagnostic
criteria, differentiating types and phases, creating a tiered severity grading system, and clarifying local complications. This
presentation aims to: 1. Review updates to the original Atlanta classification provided by the RAC.2. Discuss diagnostic criteria,
types, phases, severity grading, and local complications established in the RAC.3. Provide examples of AP and its local complications
on CT and MRI.4. Understand how to apply the RAC and its influence on management.5. Consider future directions for the
classification of AP.

TABLE OF CONTENTS/OUTLINE

1. Why was the revised Atlanta classification (RAC) necessary?2. Review of the RAC• Diagnosis and types• Phases• Severity• Local
complications3. Applying the RAC4. Shortcomings and Future Directions
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Multimodality Liver Imaging in Adults After Fontan Procedure
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For information about this presentation, contact:
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TEACHING POINTS

Learning objectives: After viewing this presentation, participants will be able to recognize key imaging findings of FALD and of the
nodules associated to the liver disease

TABLE OF CONTENTS/OUTLINE

Introduction: The Fontan procedure is a cardiac surgery performed in patients who have a single functional ventricle due to
complex congenital heart disease. The procedure connects the systemic venous return to the pulmonary circulation. This palliative
circuit extends the survival of the patients. On the other hand it also promotes systemic complications associated to elevated
systemic pressure and to reduced cardiac output and hypoxia. Fontan associated liver disease (FALD) has been recognized in the
last years as a potential serious complication of the procedure and involves the development of venous liver congestion, fibrosis
and cirrhosis. Patients with FALD can develop hypervascular benign nodules and less fequently hepatocarcinoma (HCC). The
appearance of benign nodules in FADL can sometimes be mistaken as HCC. In this presentation we discuss the spectrum of liver
parenchymal abnormalities in adult patients with FALD studied with different imaging techniques: US, contrast-enhanced US,
multiphasic CT and MRI. We also discuss radiologic characteristics of liver nodules associated to FALD.
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Let's Make it Easy: Differential Diagnosis in Bowel Wall Thickening
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For information about this presentation, contact:

yasmina.lamprecht@gmail.com

TEACHING POINTS

• To review the best imaging tool available for evaluating the colonic wall.• To revise the general features of the normal colonic
wall. • To discuss the different imaging findings we may see in different types of colitis.• To study different pathologic entities that
present with bowel wall thickening.• To make a straightforward algorithm that allows us, depending on the pattern of bowel wall
thickening and enhancement, to determine the pathology we are facing.

TABLE OF CONTENTS/OUTLINE

• Introduction. • Imaging techniques: o US. o CT. o MRI.• Normal colon features: o Diameter. o Location. Colonic position
variations. o Thickness of the wall. o Bowel wall enhancement.• Bowel wall thickening. o Mild or marked. o Symmetric or
asymmetric. o Focal, segmental or diffuse. o Location. • Bowel wall attenuation: - Mucosa: hyperattenuating, hypoattenuating. -
Submucosa: white, gray, black. - Target sign (edema, fibrosis, fat).• Differential diagnosis: o Idiopathic inflammatory bowel
disease: ulcerative colitis vs Crohn disease. o Infectious colitis. o Neutropenic colitis. o Ischemic colitis. o Diverticulitis. o Tumor. o
Pneumatosis. o Shock.• Algorithm.
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MR of Rectal Cancer: How to Report It? A Practical Guide for Staging Report
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For information about this presentation, contact:
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TEACHING POINTS

-Recognize the radiological findings which change the staging and have relevance to treatment decisions. -Describe how the report
should be done with the aim to improve the multidisciplinary work up.

TABLE OF CONTENTS/OUTLINE

-MR staging of rectal carcinoma. -MR parameters and technique necessary for correct staging. -Staging and reporting with sample
cases.
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Cleaning Up Leak Studies: Reviewing Fluoroscopy Techniques to Optimize Detection of Leaks and Tears in the
Esophagus and Stomach

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

1. Explain the role of contrast mediums in leak studies. 2. Illustrate proper patient positioning based on literature review. 3. Examine
the important role of scout films. 4. Outline a leak study protocol to improve standardization. 5. Review the most common locations
of leaks following surgical procedures using illustrative cases.

TABLE OF CONTENTS/OUTLINE

1. Background: Why are leak studies performed and when should they be ordered? What findings on CT should prompt further
evaluation with fluoroscopy? 2. Pre-procedural work-up: Review of commonly encountered surgical anatomy and patient history, as
well as potential contraindications to the procedure. 3. Illustrating set up for a leak study: overview of contrast mediums,
appropriate scout films, support pillows, and basins. 4. Procedure: Utilizing supine, LPO, and RPO positions to increase yield of
discovering small leaks as illustrated by patient cases. 5. Post-procedure: Communicating results to patients and clinical team
members to ensure appropriate management and minimizing post upper gastrointestinal study complications.
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Gastrointestinal Stromal Tumors: A Comprehensive Review of Clinical, Imaging, and Pathological Features
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For information about this presentation, contact:
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TEACHING POINTS

Gastrointestinal stromal tumors are mesenchymal neoplasms that can present throughout the entire gastrointestinal tract, from the
esophagus through the rectum. Though they comprise less than 1% of primary gastrointestinal tumors, the 5-year survival rate is
greater than 75%, and patients require frequent imaging surveillance. Understanding the grading and staging of these tumors, their
imaging appearance (computed tomography, PET-CT and magnetic resonance imaging), and expected post-treatment changes,
helps the radiologist provide critical information to the clinical team. This exhibit will present an update on the evaluation and
management of gastrointestinal stromal tumors with emphasis on the imaging of treatment response.

TABLE OF CONTENTS/OUTLINE

Epidemiology and clinical presentation of GISTs with correlation to distribution in the stomach, small and large bowel. Imaging
appearance of primary and metastatic lesions on CT and MRI. Pathological correlation and grading. Tumor staging including RECIST,
iRecist and Choi criteria. Update of treatment strategies including chemotherapy, immunotherapy, surgery, and ablation with
imaging correlates for treatment response. Prognosis and the radiologist's role in disease monitoring.
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Bioabsorbable Hemostatic Agents: Normal Appearance versus Postoperative Abdominal Abscess: CT Findings
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For information about this presentation, contact:
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TEACHING POINTS

In postoperative patients with abdominal pain or fever, the possibility of an abscess is highly probable, especially when gas bubbles
are found in the surgical bed. It is important for the radiologist to be aware of the existence and imaging characteristics of
bioabsorbable hemostatic agents. Misidentifying them as an abscess may result in unnecessary aspiration attempts, drainage or
reoperation. The primary goal is to describe CT findings of hemostatic agents and provide key elements that may help in
differentiating them from a postoperative abscess.

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. Review of commonly used hemostatic agents as well as their current indications. 3. Illustration of basic
hemostatic agents imaging patterns and differential diagnostic considerations with case examples. 4. Scheme of CT imaging
appearances of hemostatic agents and postoperative abdominal abscess to avoid misdiagnosis. 5. Conclusions
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Mohab Elmohr, MD, Houston, TX (Presenter) Nothing to Disclose
David Fuentes, Houston, TX (Abstract Co-Author) Nothing to Disclose
Sarah M. Palmquist, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ahmed Wagih Mohamed Saber Moawad, MBBS, Houston, TX (Abstract Co-Author) Nothing to Disclose
John D. Hazle, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Khaled M. Elsayes, MD, Pearland, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

kmelsayes@mdanderson.org

TEACHING POINTS

1. Understand the role of artificial intelligence (AI) in tumor segmentation. 2. Review the current clinical indications of liver
segmentation. 3. Understand the pros and cons of various segmentation methods. 4. Understand the imaging requirements for a
liver segmentation project. 5. Discuss future directions for liver segmentation.

TABLE OF CONTENTS/OUTLINE

1. The role of AI in liver segmentation. 2. Current applications of liver volumetry: a. Assessment of treatment response in hepatic
malignancies. b. Prediction of patients' overall survival and time-to-progression. c. Future liver volume prior to major hepatectomy.
d. Virtual surgical planning. 3. Illustration of available segmentation methods. 4. Comparison: pros and cons of each segmentation
method. 5. Step by step tutorial for liver segmentation. 6. Current challenges facing automated liver segmentaion. 7. Future
directions: a. Vascular sub-segmentation. b. Radiogenomics. c. Fully automated segmental volumetry. d. Automated volumetric
RECIST measurements.
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Pictorial Tour of Unusual and Uncommon Metastases in Abdomen and Pelvis

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Teodoro M. Noguerol, MD, Jaen, Spain (Abstract Co-Author) Nothing to Disclose
Victoria C. Franco, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose
Christine O. Menias, MD, Chicago, IL (Abstract Co-Author) Royalties, Reed Elsevier

For information about this presentation, contact:

mvolpacchio@gmail.com

TEACHING POINTS

Both abdominal and extraabdominal neoplasms frequently compromise various organs and spaces in abdomen and pelvis. Most of
these sites and patterns have already been extensively described in the radiology literature. A busy oncologic practice occasionally
discloses unexpected pathologic findings posing a diagnostic challenge in a particular population with several risks factors
associated with both the primary neoplasm as well as treatment complications. Also many patients harbor risk for other potential
alternative neoplasms. The purpose of this educational exhibit is to: 1. Provide a case based, pictorial review of the imaging
features of different types and patterns of secondary involvement. 2. Explain and illustrate anatomical and pathogenic basis of
tumor spread with emphasis on uncommon cases. 3. Discuss the key clinical and imaging features helpful to proper diagnosis and
management.

TABLE OF CONTENTS/OUTLINE

A. Uncommon organ involvement B. Peritoneal spaces and ligaments C. Extraperitoneal spaces D. Miscellaneous
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Choosing the Best Test for Biliary Imaging: Re-Examining the Role of MRCP

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
Certificate of Merit

Participants
Anirudh V. Nair, MBBS, Ottawa, ON (Presenter) Nothing to Disclose
Blair MacDonald, Ottawa, ON (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

dranirudhnair@gmail.com

TEACHING POINTS

Clarify the appropriate situations to recommend or proceed with an MRCP. Understand that, with increased availability of MRCP and
favourable risk profile have led to the growth of its use in both appropriate and inappropriate (low value) cases. Identify
multidisciplinary literature, and international guidelines which can facilitate decision making, and develop appropriate pathways to
the best tests and therapeutic decisions. Describe the benefits, accuracy, risks and conditions in which other biliary imaging
options fair compared to MRCP.

TABLE OF CONTENTS/OUTLINE

Backround use of MRCP. Clinical scenarios when MRCP is appropriate, marginally appropriate or inappropriate. (a) Appropriate use:
Condition where MRCP is the clear winner. (b) Marginally appropriate or modified use: Routine MRCP is inferior to another test or
needs to be modified to achieve the highest diagnostic accuracy. E.g. MRCP combined with CE-MRI or with hepatocyte specific
contrast for T1 Cholangiogram. (c) Inappropriate use : growing overuse of MRCP which does not add value and may distract from
optimal clinical pathway. Discuss sample clinical situations when ERCP, biliary scintigraphy, EUS, PTC, MR-Hepatobiliary contrast is
more appropriate over MRCP. Future directions and summary.
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Hepatic Iron Quantification MR Imaging Based: Is it Possible to Make it Simple?

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Bruno A. Vento, Sao Paulo, Brazil (Presenter) Nothing to Disclose
Rafael A. Santiago, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Fernanda G. Velloni, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Roberto Blasbalg, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

brunovento@hotmail.com

TEACHING POINTS

The purposes of this study are:to contextualize the hepatic iron overload, emphasizing the importance of non invasive
quantification methods;to make a brief review of the available methods of MR Imaging-based iron quantification;to simplify its
practice on routine examination.

TABLE OF CONTENTS/OUTLINE

Background:Main causes of hepatic iron deposition and body distribution;Liver biopsy;The role of non invasive quantification
methods.MR Imaging protocol in different methods of iron quantification - pros and limitations:Liver-to-muscle signal intensity
rate;T2 and R2 Relaxometry;T2* and R2* Relaxometry;Imaging Companies softwares - IDEAL IQ / LIVER LAB / mQUANT.How we do
perform liver iron quantification in practice:Protocol parameters of acquisition;Imaging analysis;Iron overload as an incidental finding
in the absence of clinical suspicion;Reporting the results;Dealing with confounders.
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The Potential Role of Cinematic Rendering of the Stomach in Lesion Detection and Classification: Early
Observations in Clinical Practice

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
Certificate of Merit

Participants
Elliot K. Fishman, MD, Owings Mills, MD (Presenter) Institutional Grant support, Siemens AG; Institutional Grant support, General
Electric Company; Co-founder, HipGraphics, Inc
Steven P. Rowe, MD, PhD , Baldwin, MD (Abstract Co-Author) Research funded, Progenics Pharmaceuticals, Inc
Linda C. Chu, MD, Lutherville, MD (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Teaching Points1. understand the potential role of cinematic rendering in the detection and classification of gastric
pathology2.understand some of the potential advantages of cinematic rendering over classic display techniques including MPR, MIP
and classic VRT.3. understand how the studies can be optimized using presets designed specifically for a range of gastric pathology

TABLE OF CONTENTS/OUTLINE

Data Acquisition and Display-CT scan protocols-role of MPR and MIP and classic VRT-potential role of cinematic rendering including
work flow optimizationGastric Pathology-role of cinematic rendering in evaluation of gastric inflammatory disease-role of cinematic
rendering in intraluminal display for detection of gastric polyps and other small tumors-role of cinematic rendering in detection and
staging of primary and metastatic tumors to the stomachFuture Directions- how cinematic rendering can be used in routine clinical
practice for evaluation of known or suspected gastric pathology- how to make cinematic rendering part of routine workflow
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The Cecum Revisited: A Multimodality Imaging Case-based Review of Common and Uncommon Cecal Diseases

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Lorena L. Silva, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Ana C. Ottaiano, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Dario A. Tiferes, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Luciana P. Chamie, MD, PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Angela H. Caiado, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Giuseppe D'ippolito, MD, PhD, Sao Paulo , Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

ulysses.torres@grupofleury.com.br

TEACHING POINTS

A wide range of conditions involving the cecum may be found in patients undergoing imaging work-up for conditions as various as
right lower pain, diarrhea, fever and weight loss. Imaging provides an excellent evaluation of the cecal region and surrounding
planes, although anatomical variations of the cecal location and absence of proper distention or prepare may be a challenge.
Knowledge of the myriad of pathological processes involving the cecum and their main imaging findings may help to facilitate a
prompt diagnosis and accurate management.

TABLE OF CONTENTS/OUTLINE

Introduction: Review of a miscellaneous of conditions that may affect the cecum. Case-based review: Representative cases will
include inflammatory (Crohn's disease, ulcerative colitis, typhlitis, diverticulitis, tuberculosis) and vascular (intramural hematoma,
ischemia) diseases, neoplasms (adenocarcinoma, lymphoma, Kaposi's sarcoma, GIST), volvulus, Ogilvie's syndrome with cecal
perfuration, pneumatosis and pseudopneumatosis intestinalis etc. Take-home messages. References.
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'Where's That Sandwich?' Evaluating Esophageal Injuries on Esophagram CT

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Ashley Norton-Gregory, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Eric P. Segal, MD, Milwaukee, WI (Abstract Co-Author) Nothing to Disclose
Stacy D. O'Connor, MD, Wauwatosa, WI (Abstract Co-Author) Nothing to Disclose
Zachary R. Laste, MD, Milwaukee, WI (Abstract Co-Author) Nothing to Disclose
Joseph J. Budovec, MD, Brookfield, WI (Abstract Co-Author) Nothing to Disclose
Naveen Kulkarni, MD, Milwaukee, WI (Abstract Co-Author) Nothing to Disclose
Adam P. Zorn, MD, Milwaukee, WI (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

anorton@mcw.edu

TEACHING POINTS

Discuss the role of CT esophagram in assessing patients for esophageal leaks and pathology, as well as discussing when CT
esophagram is indicated.Review the protocol for CT esophagram.Highlight pertinent findings on CT esophagram with comparison to
fluoroscopy. Discuss how to create a CT esophagram program.

TABLE OF CONTENTS/OUTLINE

Utility of CT esophagram for esophageal leaks and pathologyProtocol variablesOral and IV contrast dose and
administrationNoncontrast and IV contrast enhanced imagingProne imagingPertinent findings and case examplesComparison between
fluoroscopy and CT Steps to develop a CT esophagram program
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Brushing Up on those Polyps: A Radiologist's Guide to Incidental Polyps

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Shimwoo Lee, Los Angeles, CA (Presenter) Nothing to Disclose
Anokh Pahwa, MD, Santa Monica, CA (Abstract Co-Author) Nothing to Disclose
Michael J. Nguyen, MD, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Maitraya K. Patel, MD, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Shaden F. Mohammad, MD, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Background: Polyps are abnormal growth of tissue projecting from mucous membranes. Radiologists frequently encounter incidental
polyps in various parts of the body. Guiding appropriate management of polyps is critical as certain polyps may harbor malignant
potential or may herald an underlying polyposis syndrome. In addition, several malignancies may be polypoid in appearance on
imaging, it is important to be aware of the differential diagnosis of a polypoid lesion and differentiating imaging characteristics to
guide appropriate clinical management and treatment. Teaching Points:1. Review the types of polyps in various parts of the body,
including the gallbladder, gastrointestinal, and endometrial and their differential diagnosis. 2. Illustrate the imaging features of these
various polyps and their differential diagnosis across multiple modalities. Discuss ideal imaging techniques for evaluation and
highlight any features that would raise concern for malignancy or malignant potential.3. Develop a management algorithm for
incidentally found polyps.4. Review clinical manifestations and management of various polyposis syndromes

TABLE OF CONTENTS/OUTLINE

1. Background2. Gallbladder polyps3. Gastrointestinal polyps: gastric, small bowel and colonic4. Endometrial polyps 5. Review of
polyposis syndromes
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How Do Metal Artifacts in the Pelvis Influence on CT Colonography? Utility of Ultra-High Resolution Metal
Artifact Reduction Reconstruction

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Masahiro Suzuki, Chuo-Ku, Japan (Presenter) Nothing to Disclose
Mamiko Kobayashi I, Fukushima, Japan (Abstract Co-Author) Nothing to Disclose
Hiroshi Chiba I, Fukushima, Japan (Abstract Co-Author) Nothing to Disclose
Shun Muramatsu, RT, Fukushima, Japan (Abstract Co-Author) Nothing to Disclose
Kouji Hashimoto I, Fukushima, Japan (Abstract Co-Author) Nothing to Disclose
Yuma Ohashi, Otawara, Japan (Abstract Co-Author) Nothing to Disclose
Hiroshi Moriya, MD, Fukushima, Japan (Abstract Co-Author) Advisor, Ziosoft, Inc; Research Grant, Canon Medical Systems
Corporation; Research Grant, Fukushima Prefectural Labor Health Center

TEACHING POINTS

1. Confirm the influence of hip replacement implant on CT colonography (CTC).2. Know the accuracy of metal artifact reduction
reconstruction.3. Understand the effectiveness of high-precision CTC that is not influenced by metal artifacts.

TABLE OF CONTENTS/OUTLINE

Influence of metal artifacts on polyp measurement.Measurement error with or without metal artifact reduction reconstruction using
CTC phantom.·Differences by resolution.·Differences depending on scanning parameters. CTC images where metal artifacts are
greatly reduced.
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Don't Get Washed Out: Atypical Manifestations of Hepatocellular Carcinoma

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
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Zaid Mahdi, MBChB,PhD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Sadhna Nandwana, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Peter A. Harri, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Amir H. Davarpanahfakhr, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

hernanbello@emory.edu

TEACHING POINTS

Imaging findings alone are frequently sufficient for a specific diagnosis of hepatocellular carcinoma (HCC). A minority of cases pose
a diagnostic dilemma to radiologists due to atypical appearance which may be related to uncommon histologic tumor subtype and
unusual invasion patterns. After reviewing this exhibit, the learner should: 1. Recognize the caveats in the diagnosis of HCC. 2. Be
familiar with uncommon subtypes of HCC and their imaging characteristics. 3. Identify "red flags" suggestive of atypical HCC
necessitating further workup.

TABLE OF CONTENTS/OUTLINE

This educational exhibit will:1. Illustrate classic HCC imaging characteristics. 2. Illustrate atypical imaging features of pathologically-
proven HCC focusing on: - Histologic subtypes including scirrhous, combined HCC-cholangiocarcinoma, sarcomatoid, diffuse
cirrhosis-like, steatohepatitic, and fibrolamellar HCC among others. - Unusual dissemination patterns including vascular, biliary,
peritoneal, lymphatic and locoregional invasion. 3. Summarize clinical and imaging "red flags" which should alert the radiologist of the
possibility of an atypical case of HCC.4. Discuss mimickers of HCC such as adenoma, cholangiocarcinoma, angiomyolipoma,
angiosarcoma, leiomyosarcoma, hemangioendothelioma, lymphoma, abscess, etc.
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Hyperintense Nodules on Hepatobiliary Phase Gadoxetic Acid-Enhanced MR Images

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Kazuto Ashizawa, MD, Nagasaki, Japan (Abstract Co-Author) Nothing to Disclose
Masataka Uetani, MD, Nagasaki, Japan (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

To illustrate various lesions that show hyperintesity on hepatobiliary phase (HBP) To describe the various mechanisms underlying
the hyperintensity on HBP To categorize various hyperintense nodules according to underlying liver disease To present an organized
approach to differential diagnosis based on imaging appearance.

TABLE OF CONTENTS/OUTLINE

Mechanisms underlying the hyperintensity on HBP (cellular uptake / non-specific pooling in the tumor's interstitium ) Tumors or
tumor like lesions showing high cellular uptake in association with/without cirrhosis Lesions showing non-specific pooling in the
tumor's interstitium Imaging features that help characterize a hyperintense nodule (intranodular blood supply / pseudocapsule /
ADC) Pitfall
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Make No Mistake: Multimodality Imaging of Splenosis Mimicking Other Pathologies

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Eleanor Gillis, MD, MS, Philadelphia, PA (Presenter) Nothing to Disclose
Maya Galperin-Aizenberg, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

eagillis@yahoo.com

TEACHING POINTS

The purpose of this exhibit is (1) to review the pathogenesis of and usual imaging findings in splenosis and (2) to discuss the use of
multiple imaging modalities and their role in diagnosis of splenosis through the use of illustrative examples in which it mimicked more
sinister pathologies.

TABLE OF CONTENTS/OUTLINE

Mechanism and pathogenesis of abdominal and thoracic splenosis Imaging features of splenosis in multiple modalities Role of imaging
studies in diagnosis and avoidance of potentially morbid tissue sampling Illustrative cases to include: Pleural-based splenosis
mimicking metastases; Peripancreatic splenosis mimicking neuroendocrine tumor; Omental splenosis mimicking pseudoaneurysm;
Intrahepatic splenosis mimicking primary or secondary neoplasm; Pelvic splenosis mimicking lymphoma
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Artificial Intelligence for Early Detection of Pancreatic Cancer: Preliminary Observations and Challenges

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Satomi Kawamoto, MD, Baltimore, MD (Presenter) Nothing to Disclose
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Shahab Shayesteh, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Saeed Ghandili, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Daniel Fadaei Fouladi, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Alan Yuille, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Ralph H. Hruban, Baltimore, MD (Abstract Co-Author) Board Member, miDiagnostics 
Kenneth Kinzler, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Bert Vogelstein, MD, Baltimore, MD (Abstract Co-Author) Founder, Personal Genome Diagnostics, Inc; Founder, Thrive Scientific;
Advisor, Sysmex Corporation; Advisor, Eisai Co, Ltd; Advisor, CAGE; Advisor, Neophore; Advisor, Nexus; License agreement,
Personal Genome Diagnostics, Inc; License agreement, Thrive Scientific; License agreement, Sysmex Corporation; License
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Elliot K. Fishman, MD, Owings Mills, MD (Abstract Co-Author) Institutional Grant support, Siemens AG; Institutional Grant support,
General Electric Company; Co-founder, HipGraphics, Inc

For information about this presentation, contact:

skawamo1@jhmi.edu

TEACHING POINTS

• To learn the current status of artificial intelligence for early detection of pancreatic cancer • To discuss the limitations and
challenges that need to overcome to improve performance • To learn future directions of artificial intelligence for early detection of
pancreatic cancer using artificial intelligence

TABLE OF CONTENTS/OUTLINE

Early detection of pancreatic cancer is key for successful treatment of pancreatic cancer. Current status of artificial intelligence for
detection of pancreatic cancer Imaging features for detection of pancreatic cancer using artificial intelligence Attenuating
difference compared to the normal pancreatic parenchyma Shape/contour change of the pancreas Pancreatic ductal dilatation with
abrupt termination Biliary ductal dilatation Vascular encasement Radiomics features Technical aspects which may influence the
performance Challenges of artificial intelligence for detection of early pancreatic cancer Future directions
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A Multidisciplinary Approach for Program Development with Artificial Intelligence in Pancreatic Cancer: How
We Fit In

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Satomi Kawamoto, MD, Baltimore, MD (Presenter) Nothing to Disclose
Seyoun Park, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Linda C. Chu, MD, Lutherville, MD (Abstract Co-Author) Nothing to Disclose
Alejandra Blanco, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Shahab Shayesteh, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Saeed Ghandili, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Daniel Fadaei Fouladi, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
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Bert Vogelstein, MD, Baltimore, MD (Abstract Co-Author) Founder, Personal Genome Diagnostics, Inc; Founder, Thrive Scientific;
Advisor, Sysmex Corporation; Advisor, Eisai Co, Ltd; Advisor, CAGE; Advisor, Neophore; Advisor, Nexus; License agreement,
Personal Genome Diagnostics, Inc; License agreement, Thrive Scientific; License agreement, Sysmex Corporation; License
agreement, Eisai Co, Ltd; License agreement, CAGE; License agreement, Neophore; License agreement, Nexus
Elliot K. Fishman, MD, Owings Mills, MD (Abstract Co-Author) Institutional Grant support, Siemens AG; Institutional Grant support,
General Electric Company; Co-founder, HipGraphics, Inc

For information about this presentation, contact:

skawamo1@jhmi.edu

TEACHING POINTS

To develop multidisciplinary collaboration in the successful development of artificial intelligence program for early detection of
pancreatic cancer To discuss and define the roles of radiologists as a member of multidisciplinary team in development of artificial
intelligence program To discuss advantages of multidisciplinary approach

TABLE OF CONTENTS/OUTLINE

Our multidisciplinary approach to develop computer programs for artificial intelligence for detection of early pancreatic cancer:
radiologists, oncologists, geneticists, pathologists, computer scientists, computer students, and others. There are multiple steps to
develop artificial intelligence in radiology including: Image acquisition Data collection Segmentation/annotation: supervised vs. semi-
supervised vs. unsupervised Training and testing in deep network Reviewing results and feedback The roles and contributions of
radiologists in development of artificial intelligence in radiology What each team member contributes to program development
Advantages of multidisciplinary approach
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Uncommon Small Bowel Disorders on CT/MR Enterography
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For information about this presentation, contact:

kelm.zachary@mayo.edu

TEACHING POINTS

1. Review uncommon small bowel disorders that may be encountered in CT/MR enterography.2. Discuss the imaging findings and
clinical context which can enable the radiologist to narrow the small bowel disorder differential and guide the appropriate next steps
of patient workup.

TABLE OF CONTENTS/OUTLINE

-Overview of CT and MR enterography technique-Overview of small bowel disorders manifesting with multiple or long segments of
bowel wall thickening, divided by the following etiologies:--- Edema and impaired drainage--- Infection--- Hemorrhage---
Inflammation--- Infiltrative conditions--- Fibrosis--- Neoplastic and cancer-related treatment-Sample cases of uncommon small
bowel disorders with description of clinical characteristics and common imaging findings
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Imaging of Cholangiocarcinoma: Its Risk Factors and Mimics

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Grace C. Lo, MD, Brooklyn , NY (Abstract Co-Author) Nothing to Disclose
Fernanda S. Mazzariol, MD, Bronxville, NY (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

1. Cholangiocarcinoma presenting as intra-hepatic, periductal infiltrating or intraductal mass harbors benign and malignant mimics.
2. Cholangiocarcinoma risk factors include: primary sclerosing cholangitis, biliary tract anomalies, cirrhosis, liver flukes, viral
infections and biliary intraductal papillary neoplasm. 3. Confirming cholangiocarcinoma diagnosis and determining disease stage at
diagnosis will influence treatment options and survival.

TABLE OF CONTENTS/OUTLINE

1. Illustrated examples of intra-hepatic mass forming, periductal infiltrating and intraductal cholangiocarcinoma and their mimics
including: liver metastasis + spread along the portal triads, hepatocellular carcinoma + intraductal invasion, pyogenic abscess,
Fasciola and Capillaria hepatica, benign biliary stricture, periportal lymphangitic metastases, hepatolithiasis, biliary cystadenoma /
carcinoma, confluent hepatic fibrosis, IGG 4 related cholangiopathy. 2. Discussion of imaging key points in the staging of
cholangiocarcinoma for treatment planning. 3. Discussion of imaging, surveillance and treatment of cholangiocarcinoma risk factors
including: biliary intraductal papillary neoplasm, choledochal cyst, primary sclerosing cholangitis, anomalous choledochopancreatic
junction, cirrhosis and hepatolithiasis.
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Pictorial Review of Dynamic Contrast-Enhanced CT Colonography and Monoenergetic Imaging of Colon
Cancers Using TwinBeam Dual Energy-CT
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For information about this presentation, contact:

koutan2@gunma-cc.jp

TEACHING POINTS

The preoperative TNM staging and mapping play an important role of colon cancer patients. Especially, 3D fusion image combining
CT colonography and CT-angiography is useful mapping method for laparoscopic colectomy. TwinBeam dual energy (TBDE)-CT is a
new technology that provides a unique way to perform dual energy scans and allows simultaneous acquisition of high and low
energy datasets using single source system,enabling all applications utilizing iodine contrast. By using two different energies,
comprehensive postprocessing is able to generate low-energy monoenergetic images to aid detection and characterization of colon
tumors. The purpose of this exhibit is 1) To describe the technique of 3D fusion images combining CT colonography and CT-
angiography. 2) To illustrate the virtual low energy monoenergetic images emphasizing iodine contrast. 3) To review the imaging-
pathologic correlation of colon cancers using the CT colonography and low energy virtual monoenergetic images.

TABLE OF CONTENTS/OUTLINE

The content organization of this exhibit is: 1. Utility of the 3D fusion images combining CT colonography and CT-angiography for
laparoscopic colectomy. 2.Illustration of low energy monoenergetic images of colon cancers. 3. Review of the imaging-pathologic
correlation of colon cancers using the CT colonography and low energy virtual monoenergetic images.
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Utility of MRI and MRCP in Imaging of Post-Operative Pancreas
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TEACHING POINTS

- To discuss the surgical anatomy of common pancreatic surgeries - To discuss the use of secretin administration for
comprehensive evaluation of the pancreatic ductal system - To illustrate the post-operative findings and various complications
following pancreatic surgeries

TABLE OF CONTENTS/OUTLINE

- Surgical anatomy of common pancreatic surgeries - MRI and MRCP protocols - Normal and expected MR findings of the post-
operative pancreas - Post-surgical immediate and late complications o Post-operative collections o Pancreatitis o Infectious
complications such as hepatic abscess, cholangitis o Surgical anastomotic strictures and leaks o Vascular complications such as
aneurysm, venous thrombosis
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Transjugular Intrahepatic Portosystemic Shunt: Indications, Evaluation, and Complications with Multimodality
Correlation
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Shrey Patel, MD, Houston, TX (Presenter) Nothing to Disclose
Steven S. Chua, MD, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

shrey.patel@uth.tmc.edu

TEACHING POINTS

Provide a broad overview for the indication and rationale behind TIPS placement. Detail the relevant anatomy on multiple modalities
for placement/followup of TIPS. Expected immediate hemodynamic changes. Normal function and physiology of TIPS on routine
followup. Multimodality correlates of various TIPS complications.

TABLE OF CONTENTS/OUTLINE

We will provide an overview and pathophysiology of portal hypertension with an emphasis on indications for TIPS placement. The
relevant anatomy will be detailed on various modalities. We will demonstrate certain expected physiologic changes which occur
immediately after creation of a TIPS (change in pressure gradients, reversal of flow in portal venous branches, and increased flow in
the hepatic artery). Next, we will provide a 'normal' doppler examination as this is the means that many clinicians use to followup
TIPS efficacy. Furthermore, we will detail the indications for obtaining a doppler examination to optimize patient care and the
utilization of resources. Common complications will also be provided with an emphasis on multimodality correlation. Examples include
immediate occlusion, in-stent stenosis, and various hematomas. Finally, we will attempt to elucidate common pitfalls in the
interpretation of a doppler examination (as this is the most commonly used modality to initially 'screen' TIPS dysfunction).
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Inguinal Hernias: A Review of Anatomy and Interesting Cases

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Sarah Hogan, BSC, St. Johns, NL (Presenter) Nothing to Disclose
Angus J. Hartery II, MD, St Johns, NL (Abstract Co-Author) Nothing to Disclose
Melissa Skanes, MD, St John's, NL (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

seh663@mun.ca

TEACHING POINTS

Teaching Points:1. To review the epidemiology of groin hernias, both inguinal and femoral2. List the risk factors in development of
groin hernias 3. Review the surgical and CT anatomy of the inguinal region4. Review the radiologic diagnostic criteria for inguinal and
femoral hernias 5. Apply the previous teaching points to a CT collection of interesting groin hernias

TABLE OF CONTENTS/OUTLINE

Outline:1. Definition of groin hernias2. Epidemiology of groin hernias3. Complications4. Surgical Management5. Surgical Anatomy6.
CT Anatomy7. Interesting cases including bilateral inguinal hernias, bladder containing hernia, stent containing hernia, femoral
hernia, pantaloon hernia, appendicitis femoral hernia, and direct and indirect amyand hernias.
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Internal Hernias: Using Anatomic Landmarks to Make the Diagnosis

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Elizabeth A. Han, MD, Royal Oak, MI (Presenter) Nothing to Disclose
Craig N. Basmaji, MD, Bloomfield Hills, MI (Abstract Co-Author) Nothing to Disclose
Monisha Shetty, MD, Royal Oak, MI (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

Elizabeth.Miller2@beaumont.org

TEACHING POINTS

The purpose of this exhibit is: • To illustrate key CT imaging features of surgically proven internal hernias, including the uncommon
pericecal, transverse mesocolon-related and sigmoid mesocolon-related subtypes, which can be difficult to diagnose, leading to
high morbidity and mortality • To highlight each internal hernia subtype anatomy with an accompanying illustrated diagram • To
underscore important anatomic landmarks for each internal hernia subtype using multiple choice questions • To emphasize clinical
implications of an internal hernia delayed diagnosis

TABLE OF CONTENTS/OUTLINE

• Internal hernias frequency, hernia orifice, and morbidity/mortality of a delayed diagnosis • Multiplanar CT imaging of surgically
proven internal hernia cases including: o pericecal hernias o transverse mesocolon-related hernias o sigmoid-mesocolon-related
hernias o paraduodenal hernias o foramen of Winslow hernias o transomental hernias o Roux-en-Y anastomosis related hernias • Key
imaging characteristics including configuration of bowel, mesenteric changes, and bowel wall enhancement patterns •
Accompanying illustrated diagrams and multiple-choice questions to emphasize the important anatomic landmarks and configurations
of each internal hernia subtype
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Complications of Inflammatory Bowel Disease: Be Aware to Look Beyond the Intestine

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
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Participants
Galan Itxaso, MBBCh, Madrid, Spain (Presenter) Nothing to Disclose
Lourdes del Campo, PhD, Madrid , Spain (Abstract Co-Author) Nothing to Disclose
Pablo Rodriguez Carnero, MD, Madrid, Spain (Abstract Co-Author) Research funded, Bracco Group
Jose M. Munoz, MD, Madrid, Spain (Abstract Co-Author) Nothing to Disclose
Carmen Idoate, MD, Madrid, Spain (Abstract Co-Author) Nothing to Disclose
Carmen de Benavides, Madrid , Spain (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

- To highlight the importance of looking beyond the bowel in Computed Tomography (CT) and Magnetic Resonance (MR)
enterography performed on patients with inflammatory bowel disease (IBD), so that no extraintestinal manifestations are
inadvertently ignored.- To describe the radiological features of the main extraintestinal complications of IBD, including drug-induced
disorders.

TABLE OF CONTENTS/OUTLINE

CT and MR enterography are being performed with greater frequency in IBD, as these are crucial not only to confirm diagnosis, but
also to evaluate response to treatment and identify complications. Up to 47% of patients with IBD have extraintestinal
manifestations, such as hepatobiliary, pancreatic, genitourinary, musculoskeletal, pulmonary, cardiac or drug-induced disorders that
can be diagnosed at CT and MR enterography. Additional imaging examinations may be warranted.Extraintestinal complications can
be the first symptoms of IBD and sometimes may not parallel the bowel inflammation evolution, though they generally follow the
clinical course of the disease and, in fact, they impact life quality, morbidity, and mortality. In order to early diagnose these
extraintestinal manifestations; radiologists should always be aware of them when evaluating CT or MR enterography in IBD patients.
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Perivascular Epithelioid Cell Tumors (PEComas) of the Abdomen: Imaging Features and Clinicopathologic
Correlates

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Hamed Kordbacheh, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Rita Maria Lahoud, MD, Boston, MA (Presenter) Nothing to Disclose
Anushri Parakh, MBBS, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Jessica Munck, Northford, CT (Abstract Co-Author) Nothing to Disclose
Peter F. Hahn, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Mukesh G. Harisinghani, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

hkordbacheh.md@gmail.com

TEACHING POINTS

Perivascular Epithelioid Cell Tumors (PEComa) are a rare family of mesenchymal neoplasms that can arise in multiple locations,
including the abdominal viscera. They can mimic other neoplasms such as sarcomas. This family of tumors includes
angiomyolipomas, clear cell 'sugar' tumors of the lung, lymphangioleiomyomatoses, and others. Histologically, they consist of sheets
and nests of spindle-shaped epithelioid cells around vessel walls, without normal tissue counterparts. They express both
melanocytic markers (HMB-45, melan-A) and smooth muscle markers (actin, desmin). Clinical manifestations depend on the involved
organ and on tumor type, size, and invasiveness. They exhibit non-specific imaging features. PEComas appear as enhancing, well-
circumscribed masses with both solid and cystic components on contrast-enhanced CT. They usually appear hypo- to isointense on
T1 and heterogeneously hyperintense on T2, on MR. On ultrasound, they appear as heterogeneous, hypervascular masses

TABLE OF CONTENTS/OUTLINE

I. Introduction: a. Brief History b. Definition II. What are PEComas? a. Origin b. Epidemiology c. Location d. Histology and Molecular
Markers e. Classification f. Clinical manifestations III. PEComas across Multiple Imaging Modalities a. CT b. MRI c. Ultrasound d.
Nuclear Imaging IV. Differential Diagnosis V. Management and Follow-up VI. Take-home Messages
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Radiology After Hours: CT Diagnosis of Acute Colonic Pathologies

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Sandeep P. Reddy, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Kheng L. Lim, MD, Bala Cynwyd, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

Kheng.Lim@pennmedicine.upenn.edu

TEACHING POINTS

Computed Tomography (CT) imaging is the default workhorse in the initial evaluation of acute processes in the abdomen and pelvis.
As such, radiologists are in a position to add value to the care of patients. The purpose of this exhibit is: To review the various
presentation of patients with acute colonic pathologies. To discuss the imaging findings that lead to accurate and timely diagnosis
of colonic pathologies. To present ways radiologists can enhance their roles in patient care throughout the patient journey through
the healthcare system.

TABLE OF CONTENTS/OUTLINE

In this exhibit, we present common and uncommon etiologies of acute colonic pathology, as well as pearls and pitfalls of arriving at
a diagnosis. We present real cases following the patient through the healthcare system, imaging diagnosis with correlation to
laboratory data (when applicable) and illustrate ways of achieving accurate diagnosis and avoiding errors. Teaching points
highlighting the importance of utilization of electronic medical records are presented. Brief overview of embryology of the colon,
normal and variant colonic anatomy, and its relationships to surrounding abdominopelvic structures. Cases showing acute colonic
pathology from congenital, infectious, inflammatory, traumatic and neoplastic etiologies.
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A Practical Guide of Locoregional Treatment for Patients with Hepatocellular Carcinoma

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Natally Horvat, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Publio C. Viana, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Giovanni G. Cerri, MD,PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Marcos R. Menezes, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

anaisabelladeoliveira50770@gmail.com

TEACHING POINTS

´ Understand the role of locoregional therapies in the treatment of hepatocellular carcinoma (HCC) and main guidelines ´
Comprehend its mechanism of action, indications, contraindications and complications ´ Recognize post-treatment expected imaging
features and most common pitfalls ´ Be familiar with future directions of imaging assessment of HCC response to treatment

TABLE OF CONTENTS/OUTLINE

´ Introduction HCC epidemiology and risk factors Main treatment guidelines of HCC Indications for locoregional therapies ´
Locoregional Therapies of HCC Mechanism of action, indications, contraindications, complications and efficacy of the following
treatments: a. Percutaneous Ethanol Injection b. Radiofrequency Ablation c. Cryoablation d. Microwave Ablation e. Irreversible
Electroporation f. Transarterial Embolization g. Conventional Transarterial Chemoembolization h. Drug Eluting Beads Transarterial
Chemoembolization i. Transarterial Radioembolization j. External Beam Radiation Therapy ´ Combined Therapies Role of combined
local and systemic therapies ´ Assessment Of Treatment Response Current criteria of treatment response Imaging interpretation a.
Expected Imaging Features b. What to report c. Limitations and pitfalls d. Didactic illustrative sample cases ´ Future Directions
What is on the horizon for locoregional treatment of HCC
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In Another Vein: Imaging of Abdominopelvic Venous Vascular Invasion Beyond HCC and RCC

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Ryan E. Bailey, MD, Jacksonville, FL (Presenter) Nothing to Disclose
Jordan LeGout, MD, Jacksonville , FL (Abstract Co-Author) Nothing to Disclose
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Lauren F. Alexander, MD, Jacksonville, FL (Abstract Co-Author) Spouse, Stockholder, Abbott Laboratories; Spouse, Stockholder,
AbbVie Inc; Spouse, Stockholder, General Electric Company
Candice W. Bolan, MD, Jacksonville, FL (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Reviewing the appearance of venous tumor thrombus on US, CT, and MRI Recognizing the imaging appearance of tumors prone to
venous vascular invasion Identifying the differential diagnosis of tumors based on venous site Understanding mimickers of tumor
thrombus and tips for confident diagnosis

TABLE OF CONTENTS/OUTLINE

1. Introduction a. HCC, RCC, and other tumor types b. Clinical importance 2. Imaging tips for confident diagnosis a. US, CT, and MRI
3. IVC tumor thrombus a. Differential with Case Examples i. HCC/RCC ii. Adrenocortical carcinoma iii. Leiomyosarcoma (LMS) 4.
Splanchnic veins a. Pancreatic neuroendocrine tumor b. Carcinoid c. Adenocarcinomas 5. Smaller veins a. LMS b. Organ specific
review 6. Benign Tumors a. Renal angiomyolipoma b. Intravenous leiomyoma 7. Mimickers a. Pylephlebitis b. Flow artifacts c.
Cavernous transformation 8. Summary

Printed on: 10/29/20



GI225-ED-X

Pancreatic Ductal Adenocarcinoma and Its Variants: Pearls and Perils from the Radiologic Pathology Archives

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Khoschy Schawkat, MD, Boston, MA (Presenter) Nothing to Disclose
Maria A. Manning, MD, Silver Spring, MD (Abstract Co-Author) Nothing to Disclose
Jonathan N. Glickman, Boston, MA (Abstract Co-Author) Nothing to Disclose
Koenraad J. Mortele, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

kschawka@bidmc.harvard.edu

TEACHING POINTS

LEARNING OBJECTIVES: 1. Describe the radiologic features of PDAC and its variants, with pathologic correlation. 2. List the most
important imaging findings for differentiating pancreatic ductal adenocarcinoma from its variants and achieving an accurate
differential diagnosis. 3. Discuss the prognostic landscape of PDAC and its variants. TEACHING POINTS 1. To a certain extent all
ductal pancreatic tumors are 'mucinous' as the hallmark of ductal differentiation in pancreatic tumors is mucin production. 2. At
histopathology most PDAC are well to moderately differentiated and typically desmoplastic stromal reaction is associated. 3.
Adenosquamous carcinoma is pathologically defined as a mixed tumor with ductal and squamous differentiation (at least 30%).

TABLE OF CONTENTS/OUTLINE

Introduction WHO classification of pancreatic adenocarcinoma Histologic subtypes: - "Typical" tubular adenocarcinoma -
Adenosquamous carcinoma - Mucinous adenocarcinoma - Hepatoid carcinoma - Medullary carcinoma - Signet ring cell carcinoma -
Undifferentiated carcinoma - Undifferentiated carcinoma with osteoclast-like cells Differential diagnosis Conclusion For each
histologic subtype: - Definition/epidemiology/clinical features - Pathologic features - Imaging features - Treatment and prognosis
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Artificial Intelligence (AI) for CT Colonography: The New Horizons of Colorectal Screening

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Yasuji Ryu, MD, Kanazawa, Japan (Presenter) Nothing to Disclose
Janne J. Nappi, PhD, Boston, MA (Abstract Co-Author) Royalties, Hologic, Inc Royalties, MEDIAN Technologies 
Hiroyuki Yoshida, PhD, Boston, MA (Abstract Co-Author) Patent holder, Hologic, Inc; Patent holder, MEDIAN Technologies; 

For information about this presentation, contact:

yoshida.hiro@mgh.harvard.edu

TEACHING POINTS

AI can be used to enhance radiologists' performance in CT colonography (CTC). The teaching points of this exhibit are (1) to
explain the role of CTC in colorectal screening, (2) to introduce learners to the uses of AI in CTC, and (3) to demonstrate how AI
enhances radiologists' diagnostic performance in CTC.

TABLE OF CONTENTS/OUTLINE

1. Introduction. The role of CTC in colorectal screening. The potential benefits of AI in CTC. 2. Laxative-free CTC. Review uses of
AI in laxative-free CTC. Present clinical case studies demonstrating the benefits of AI in electronic cleansing and polyp detection.
3. Flat polyps. Review how AI helps to detect flat polyps in CTC. Present clinical case studies demonstrating the benefit of AI in
detecting flat polyps. 4. Radiation dose. Review how AI makes it possible to minimize radiation dose by use of advanced image
reconstruction and single-position reading. Present clinical case studies demonstrating dose reduction in single- and dual-energy
CTC. 5. The future of AI in CTC.
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How to Predict the Intra-Abdominal Adhesion by CT Colonography

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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For information about this presentation, contact:

mmiyake@ncc.go.jp

TEACHING POINTS

To predict the presence of the intra-abdominal adhesions before laparoscopic surgery and robotic surgery is an important factor in
planning the surgical approach, thereby minimizing the risk of complications. Barium enema used to be used for a certain period to
estimate the presence of the intra-abdominal adhesions. Some imaging findings by barium enema have been known as the sign to
predict the degree of the intra-abdominal adhesions. CT colonography (CTC) is a more precise tool than barium enema for assessing
the whole anatomy of the colon. In addition, in some situations, we can estimate the presence of the intra-abdominal adhesions by
CTC. In this education exhibit, 1. To show the correlation between CTC imaging findings and the adhesion sites confirmed during
surgery. 2. To familiarize the audience with the representative case series and to understand key imaging findings suggesting the
presence of the adhesions.

TABLE OF CONTENTS/OUTLINE

1. Pathogenesis of the intra-abdominal adhesions. 2. Review of the imaging findings of barium enema suggesting the presence of
the intra-abdominal adhesions. 3. To show the case series with the correlation between various CTC images especially three-
dimensional colon map (so-called, air-images) and the intra-abdominal adhesion sites confirmed during surgery.
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Ano-Rectal Tumors: Radiologist to the Rescue

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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For information about this presentation, contact:

swati.sharma@jax.ufl.edu

TEACHING POINTS

The objectives of this exhibit are to:1. Review imaging features of rectal adenocarcinoma2. Identify rectal tumors by location3.
Learn about rare rectal tumors through cases4. Illustrate the key imaging findings of these tumors5. Understand the role of MRI as
a key diagnostic tool for rectal tumors

TABLE OF CONTENTS/OUTLINE

1. Background of ano-rectal tumors2. Ano-rectal anatomy3. Imaging features of rectal adenocarcinoma4. Classification of ano-
rectal tumors by location of origin5. Case illustrations6. Summary
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Vascular Complications of Pancreatitis: The Common, the Obscure, and the Deadly

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Matthew T. Stib, MD, Barrington, RI (Presenter) Nothing to Disclose
Nirav Makwana, MD, Providence, RI (Abstract Co-Author) Nothing to Disclose
Adib R. Karam, MD, Shrewsbury, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

matthew.stib@lifespan.org

TEACHING POINTS

To review the various vascular complications related to pancreatitis including: hemorrhagic pancreatitis, pseudoaneurysm and
rupture, hemorrhage complicating pseudocysts, intrasplenic and subcapsular hematoma, occult pancreatic duct bleeding
(hemosuccus pancreaticus) and venous thrombosis. Demonstrate the various multimodality imaging appearances of the various
vascular complications. Describe the potential treatment options and role for interventional radiology.

TABLE OF CONTENTS/OUTLINE

• Introduction/Background. • Epidemiology, risk factors and pathophysiology of the vascular complications related to pancreatitis. •
Imaging findings with example cases of each condition. • Treatment and role of interventional radiology. • Conclusion.
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Small in Stature but Big in Show: Imaging Appearances of the Most Commonly Encountered Gallbladder
Conditions

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Melvy S. Mathew, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:

mmathew@radiology.bsd.uchicago.edu

TEACHING POINTS

To identify gallstones and stone-associated conditions on imaging To review complications related to cholecystitis To recognize the
imaging features that distinguish the most commonly encountered cholecystitic entities

TABLE OF CONTENTS/OUTLINE

Gallstones on imaging Acute cholecystitis Severe forms of cholecystitis (e.g., gangrenous cholecystitis and emphysematous
cholecystitis) and other stone-related complications (including gallbladder rupture, acute pancreatitis, Mirizzi syndrome, gallstone
ileus, an inflamed gallbladder extending into a parastomal hernia) Adenomyomatosis (pathogenesis, patterns of distribution, varied
appearances on imaging) Gallbladder cholesterol polyp, current recommendations for follow-up Gallbladder adenocarcinoma
Metastases to the gallbladder Summary
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Track the Vessel to Crack the Case: A Quiz-based Review of Challenging Vascular Diagnoses in the Abdomen
and Pelvis for Trainees

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Participants
Theodore T. Pierce, MD, Boston, MA (Presenter) Nothing to Disclose
Vinay Prabhu, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Vinit Baliyan, MBBS, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:

ttpierce@partners.org

TEACHING POINTS

1. To identify the unique and subtle constellation of imaging findings associated with primary and secondary diseases of the blood
vessels for the benefit of radiology residents and fellows. 2. To better appreciate that vascular diseases may appear less
conspicuous on imaging not dedicated for vascular assessment. 3. To increase awareness of uncommon and subtle vascular
pathologies to avoid misdiagnosis.

TABLE OF CONTENTS/OUTLINE

We present a case-based quiz of key vascular pathologies unique to the abdomen and pelvis. Cases will be presented as unknown
cases with subsequent diagnoses and teaching points provided for each case. Diagnoses will include: Portal venous system: -Portal
vein cavernous transformation -Portal vein tumor thrombus -Post operative portomesenteric thrombus -Pseudocyst portal vein
fistula -Small bowel ischemia from superior mesenteric vein thrombus Systemic veins: -Absent inferior vena cava -Deep venous
thrombosis -Superior vena cava obstruction Arteries -Aortitis -Leriche syndrome -Fibromuscular dysplasia -Superior mesenteric
artery dissection Other -Post biopsy arteriovenous fistula -TIPS stent occlusion -Vascular involvement in systemic diseases and
syndromes
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Ins and Outs of Budd-Chiari Syndrome (BCS): A Pictorial Review of Vascular Derangements in BCS

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

roberto.kutcher-diaz@umassmemorial.org

TEACHING POINTS

Become familiar with the demographic and etiologic differences of the two types of Budd Chiari Syndrome (BCS): Classic type and
Hepatic Vena Cava (HCV) type Identify the characteristics that distinguish hepatic vein and inferior vena cava obstructions of
Classic-BCS and HCV-BCS Identify the collateral circulation that develop in response to BCS and the predilection of each subtype
for particular collateral pathways Recognize the various potential complications associated with BCS collaterals

TABLE OF CONTENTS/OUTLINE

1. Clinical characteristics of Classic BCS and HCV-BCS 2. Imaging features of obstructive lesions in Classic BCS versus HCV-BCS a.
Distribution of lesions b. Morphology of lesions c. Mimics of obstructive lesions 3. Collateral pathways in Classic BCS versus HCV-
BCS a. Intrahepatic collaterals b. Hepatic-systemic collaterals c. Caval collaterals 4. Complications of collateral circulation in BCS
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A Trip Through the Intestine: A Review of Small Bowel Follow Through
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For information about this presentation, contact:

mao.pame@gmail.com

TEACHING POINTS

To explain the utility of small bowel follow through examination (SBFT) To recognize a pattern approach for the wide spectrum of
abnormalities found on barium studies and stablish a differential diagnosis. To identify morphologic alterations and motility disorders
in the small bowell. To describe a properly performed smallbowel follow-through examination.

TABLE OF CONTENTS/OUTLINE

Introduction Indications and contraindications Procedure and technique Normal findings (anatomy) Abnormalities: Congenital
inflammatory Malabsorption Obstruction Neoplasic Postoperative small bowel Others Key points Summary
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Spectrum of Magnetic Resonance Imaging in Complicated Choledochal Cysts
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For information about this presentation, contact:

salbayati@radiology.arizona.edu

TEACHING POINTS

-Illustrate characteristic MR imaging approach for Todani classification of bile duct cysts. -To utilize different MR imaging sequences
to diagnose choledochal cyst complications.

TABLE OF CONTENTS/OUTLINE

• Background• Incidence and Clinical Presentation• Imaging characteristics according to Modified Todani Classification System•
Choledochal Cyst Complications: • Cholangitis• Pancreatitis• Stones• Malignancy• Summary • References
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An In-Depth Review of MRI Features of Treated Hepatocellular Carcinoma (HCC) Following Stereotactic Body
Radiation Therapy (SBRT), Transarterial Chemoembolization (TACE), and Selective Internal Radiation
Therapy (SIRT) with Ytrrium-90

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
Identified for RadioGraphics

Participants
Mohanned Alnammi, MD, Burlington, MA (Presenter) Nothing to Disclose
Agnieszka Witkowska, MD, Burlington, MA (Abstract Co-Author) Nothing to Disclose
Jalil Afnan, MD, Burlington, MA (Abstract Co-Author) Nothing to Disclose
Jaclyn A. Therrien, DO, Burlington, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
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TEACHING POINTS

A pictorial review and comparison of magnetic resonance(MR) imaging features of treatment response for Hepatocellular
Carcinoma(HCC) by Stereotactic Body Radiation Therapy (SBRT), Transarterial Chemoembolization (TACE) or Yttrium-90
Radioembolization (SIRT). This is to highlight the emerging importance of imaging in assessment of treatment response to different
loco-regional therapy with focus on various response patterns and pitfalls.

TABLE OF CONTENTS/OUTLINE

1) Review the post-SBRT imaging features in a longitudinal series with treated HCC evolution over time in the acute(1-3 months),
sub-acute (3-6 months) and chronic (6 or more months) and common pitfalls of early imaging. 2) Review of patient selection for
Ytrrium-90 therapy including preprocedural Mesenteric Angiogram and Liver Perfusion Scintigraphy for evaluation of shunt fraction
to the pulmonary bed with review of post treatment imaging patterns. 3)Review of classical features of post treated HCC responce
to Tranarterial Chemoembolization(TACE).
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Low Energy Electromagnetic Fields with Amplitude Modulation: Systemic Antitumoral Effects in Advanced
Hepatocellular Carcinoma (HCC)

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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Irai S. Oliveira, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Leonardo d. Testagrossa, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Giovanni G. Cerri, MD,PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Frederico Costa, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

gabicamerin@gmail.com

TEACHING POINTS

To understand the current concepts and treatments of advanced hepatocellular carcinoma (HCC).To explore liver anatomy,
anatomical relationships and vascularization.To explain the concepts of low energy electromagnetic fields (LEEF) with amplitude
modulation in cancer treatment.To describe cells changes observed after exposure to LEEF using ultrastructure microscopyTo
understand imaging response patters after exposure to LEEFTo explain the intended impacts of this technique.

TABLE OF CONTENTS/OUTLINE

INTRODUCTIONFeatures of advanced hepatocellular carcinoma (HCC).ANATOMICAL CONCEPTSLiver relationships in abdomen and
vascularization.EPIDEMIOLOGY AND PROGNOSTICCURRENT MANAGEMENT OF ADVANCED HCCSorafenib cellular
impacts/indications.DETALING LEEF TECHNIQUEUse of AUTEM system to search cancer-specific frequencies: a patient-based
approach.The radiofrequency generator exposure: procedure descriptionPOSSIBLE EFFECTS OF ELETROMAGNETIC FIELDS IN
ADVANCED HCCChanges in mitochondrial ion kinetics Autonomic regulation changes with parasympathetic response.Transmembrane
proteins structure alteration.Energy transference through microtubules INTERACTIVE CASE-BASED DIDACTICSSample MRI and CT
cases to illustrate response patterns based on RECIST criteriaFUTURE DIRECTIONSValidation of these data in a phase II randomized
trial
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Radiology After Hours: CT Diagnosis of Acute Small Bowel Pathologies

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Kheng L. Lim, MD, Bala Cynwyd, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

Kheng.Lim@pennmedicine.upenn.edu

TEACHING POINTS

Computed Tomography (CT) imaging is the default workhorse in the initial evaluation of acute processes in the abdomen and pelvis.
As such, radiologists are in a unique position to add value to the care of patients. The purpose of this exhibit is: To review the
various presentation of patients with acute small bowel pathologies. To discuss the imaging findings that lead to accurate and
timely diagnosis of small bowel pathologies. To present ways radiologists can enhance their roles in the care of patients as they
journey through the health system.

TABLE OF CONTENTS/OUTLINE

In this exhibit, we present common and uncommon etiologies of acute small bowel pathology, as well as pearls and pitfalls of
arriving at a diagnosis. We present real cases following the patient through the healthcare system, imaging diagnosis with
correlation to laboratory data (where applicable) and illustrate ways of achieving accurate diagnosis and avoiding errors. Teaching
points highlighting the importance of utilization of electronic medical records are presented. Brief overview of embryology of small
bowel, normal and variant anatomy are presented. Cases showing acute small bowel pathology include congenital, infectious,
inflammatory, traumatic and neoplastic etiologies.
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MR Images Findings of Anal Carcinoma

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

karinazoghbi13@hotmail.com

TEACHING POINTS

- Define the main radiological characteristics of anal canal cancer. - Currently, imaging methods have an important impact on the
treatment of patients and play a key role in primary staging and post-treatment follow-up. - Adequate description of the
characteristics of the lesion is important because the correct staging directly influences the treatment and the good therapeutic
response.

TABLE OF CONTENTS/OUTLINE

Anal canal neoplasms are always a diagnostic challenge in relation to their description in view of the complex anatomy of the study
site, this work has as objective the best understanding of the sphincter complex to enable an adequate description of the lesion.
Radiologists should understand the main radiological characteristics of anal canal cancer with this knowledge, accurately report the
local-regional extension of the tumor, with special attention to the sphincter complex and the lymph nodes involved.
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Imaging of Pancreatic Neuroendocrine Neoplasms: What Radiologists Should Know

All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
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TEACHING POINTS

The purpose of this presentation is: 1) To demonstrate the common and uncommon computed tomography (CT) and magnetic
resonance (MR) imaging findings of pancreatic neuroendocrine neoplasms, including the radiologic-pathologic correlation. 2) To learn
the pancreatic disorders that can mimic pancreatic neuroendocrine neoplasms

TABLE OF CONTENTS/OUTLINE

Classification/Grade of pancreatic neuroendocrine neoplasia (WHO 2017) Imaging findings of common pancreatic neuroendocrine
neoplasms - Well-differentiated pancreatic neuroendocrine tumor (PanNET G1-G3) - Poorly differentiated pancreatic neuroendocrine
carcinoma (PanNEC) Imaging findings of uncommon pancreatic neuroendocrine tumors - Non-hypervascular tumors - Tumors with
pancreatic duct obstruction (serotonin-producing NETs) - Tumors with cystic change - Tumors with exophytic growth Pancreatic
disorders that can mimic common and uncommon pancreatic neuroendocrine neoplasms Common pancreatic neuroendocrine
neoplasms - Pancreatic hypervascular metastasis - Acinar cell carcinoma - Serous cystic neoplasm (solid variant) - Intrapancreatic
accessory spleen Uncommon pancreatic neuroendocrine neoplasms - Pancreatic ductal adenocarcinoma - Pancreatic cystic
neoplasms - Various pancreatic tumors with cystic degeneration

Printed on: 10/29/20



GI240-ED-X

A Hard-to-Swallow Tale: CT Imaging of Fish Bone Ingestion Complications

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

gabriellasouzaes@gmail.com

TEACHING POINTS

· Fish is one of the most consumed food in many communities around the world which have extensive river system or proximity to
the sea. · Fish bone is the most common foreign body accidentally ingested and complications are seen in less than 1% of the
cases, ranging from mild inflammatory changes to gastrointestinal tract perforation, abscess formation, viscus involvement and
mycotic aneurysm development. · As fish bone perforation of the gastrointestinal tract has a wide spectrum of clinical
presentations (ranging from acute to chronic) and the ingestion is poorly related/ remembered by the patients, the radiologist plays
an essential role in the clinical suspicion and diagnosis. · CT scan is considered the best diagnostic modality as fish bone is
commonly a low radiopaque foreign body.

TABLE OF CONTENTS/OUTLINE

· Epidemiologic data about fish bone ingestion complications. · Case-based review illustrating the CT findings of different fish bone
ingestion-related complications. · Take-home messages. · References.
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Current Concepts in Angiogenesis in Solid Tumors: Pathophysiology, Targeted Therapy, and Complications
with Multi-Modality Imaging Patterns

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Akram M. Shaaban, MBBCh, Salt Lake City, UT (Abstract Co-Author) Contributor, Reed Elsevier; Author, Reed Elsevier
Christine O. Menias, MD, Chicago, IL (Abstract Co-Author) Royalties, Reed Elsevier
Chandana G. Lall, MD, Orange, CA (Abstract Co-Author) Nothing to Disclose
Ajaykumar C. Morani, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Janio Szklaruk, MD, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Khaled M. Elsayes, MD, Pearland, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

kmelsayes@mdanderson.org

TEACHING POINTS

1. Introduce basic concepts of angiogenesis in the oncogenesis. 2. Discuss the role of angiogenesis in tumor progression and spread
3. Illustrating the Imaging features of angiogenesis using various modalities 4. State the general indications of anti-angiogenic
therapy in solid tumors 5. Monitoring therapy using various imaging techniques 6. Discuss the effect of antiangiogenic therapy on
tumor and its adverse effects.

TABLE OF CONTENTS/OUTLINE

1) Basics of Angiogenesis 2) Pathogenesis of tumor induced angiogenesis 3) Factors responsible for tumor induced angiogenesis 4)
Imaging of angiogenesis: a) Ultra-sonography (US) and contrast enhanced US b) Dynamic cross-sectional imaging c) Digital
subtraction angiography 5) Role of neo-angiogenesis in metastasis 6) Anti-angiogenesis dmedication a) Basic principles b) General
indications in different solid tumors 7) Methods of monitoring treatment with anti-angiogenic therapy: a) RECIST & Modified RECIST
b) CT Perfusion Scan c) Diffusion weighted imaging (DWI) and MRI perfusion scan 8) Response to anti-angiogenic therapy: 9)
Adverse effects of anti-angiogenic therapy: a) General & specific complications b) Adverse effects (portal vein thrombosis, pseudo-
cirrhosis, and intra-tumoral bleeding)
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Diseases of the Pancreas and the Biliary Tract: Close Locations and Similar Presentations
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For information about this presentation, contact:

carol.caldfaria@gmail.com

TEACHING POINTS

The purpose of this exhibit is: 1. To discuss the embryological origin of pancreatic and biliary tissues. 2. To link embryology origin to
different pancreatic and biliary diseases. 3. To illustrate these aspects with imaging findings.

TABLE OF CONTENTS/OUTLINE

1. Embryological origin of pancreatic and biliary tissues. 2. Clinical aspects and histology of pancreatic and biliary diseases 3.
Imaging aspects of: - Autoimmune pancreatitis x autoimmune cholangitis; - Pancreatic adenocarcinoma x extrahepatic
cholangiocarcinoma; - Pancreatic intraductal papillary mucinous neoplasm x intraductal papillary mucinous neoplasm of the billiary
tract; - Mucinous cystic neoplasm of the pancreas x Mucinous cystic neoplasm of the liver.
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Many Faces of Lymphoma: Abdominal Manifestations of Extranodal Lymphoma

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

mariya.kobi@gmail.com

TEACHING POINTS

To familiarize the reader with various abdominal organs involved in extranodal lymphoma in both immune competent and
immunocompromised individuals To review variable imaging appearances of lymphoma in each organ

TABLE OF CONTENTS/OUTLINE

Solid Abdominal Organs Liver Gall Bladder Spleen Pancreas Adrenal Gastrointestinal Tract Gastric Small Bowel Large Bowel Rectum
Genitourniary System Renal Urinary Bladder Testicular Ovarian Misc Peritoneal Soft tissue
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Role of MR Imaging in Accurate Diagnosis of Primary Peritoneal Serous Carcinoma

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:
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TEACHING POINTS

1. Primary peritoneal serous carcinoma (PPSC) is an ovarian epithelial malignancy that arises from extra-ovarian mesothelium with
Mullerian potential.2. PPSC can be a difficult diagnosis to make. Imaging features at CT are subtle/nonspecific, and histology is
indistinguishable from metastatic ovarian carcinoma. 3. Common imaging mimics of PPSC include ovarian cancer, peritoneal
carcinomatosis4. Review of traditional clinical method of diagnosis of PPSC, based on the Gynecology Oncology Group criteria 5. MRI
allows for accurate diagnosis due to its high sensitivity for detecting peritoneal disease and its high specificity in excluding an intra-
abdominal primary lesion.6. Features of PPSC on MRI include enhancing peritoneal, retroperitoneal, and omental nodules, as well as
ascites.

TABLE OF CONTENTS/OUTLINE

1. Background: demographics, pathology, and natural history of PPSC.2. Gynecology Oncology Group (GOG) criteria used for
diagnosis and treatment planning PPSC3. Diagnostic imaging features for PPSC.4. Example cases, demonstrating the following:a.
Difficulty of detecting peritoneal disease at CT.b. Increased sensitivity of MRI for PPSC lesions.c. Ability to evaluate for ovarian or
other intra-abdominal primary malignancy at MRI.5. Conclusions/recommendations.
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Catch the Move: Esophageal Disease in Barium Swallow

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Aldo E. Lara Reyes, MD, Mexico City, Mexico (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

dulce.adoracion.sanchez@gmail.com

TEACHING POINTS

Describe the imaging findings in esophagography of structural and motility disorders.Discuss the clinical and key radiologic
differential findings in barium swallow of each esophageal pathology.

TABLE OF CONTENTS/OUTLINE

The cases will be presented in a quiz format. Key clinical and radiological findings and differential diagnosis will be discussed in every
case.The list include- Motility disorders (primary and secondary achalasia , diffuse esophageal spasm, secondary esophageal
motility disorders)- Esophageal diverticulum (traction and pulsion)- Esophagitis

Printed on: 10/29/20



GI246-ED-X

Challenges in Diagnosis and Management of Hemobilia

All Day Room: GI Community, Learning Center Digital Education Exhibit

Awards
Certificate of Merit

Participants
Ahmad Parvinian, MD, Rochester, MN (Presenter) Nothing to Disclose
Joel G. Fletcher, MD, Rochester, MN (Abstract Co-Author) Grant, Siemens AG; Consultant, Medtronic plc; Consultant, Takeda
Pharmaceutical Company Limited; Grant, Takeda Pharmaceutical Company Limited; ; 
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For information about this presentation, contact:
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TEACHING POINTS

Increasing arsenal of hepatobiliary interventions has resulted in an increased incidence of hemobilia, which is still an uncommon
cause of upper GI bleed. This exhibit will • Review the imaging manifestations of hemobilia on CT and MRI with correlating
angiographic or endoscopic management. • The learner will be able to understand the central role of imaging and intervention in
case-based approach.

TABLE OF CONTENTS/OUTLINE

• Background- Hemobilia is a potentially life-threatening cause of upper gastrointestinal hemorrhage caused most often by hepatic
trauma or iatrogenic injury • Learn about different causes of hemobilia including malignancy, cholecystitis, portal biliopathy, and
hemosuccus pancreaticus. • CT angiography and endoscopy/ERCP have become common initial diagnostic testing modalities due to
their versatility in excluding other causes of bleeding. • Common imaging features suggesting hemobilia include -hematocele
formation at the site of intervention, - pseudoaneurysm o arterio-biliary fistulas - extravasation of contrast • Transarterial
embolization remains the mainstay therapy in significant hemobilia. However, vascular stenting or biliary duct stenting can be a
promising alternative.
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Not So Incidental: When Intra-Abdominal Malignancies Calcify
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For information about this presentation, contact:

Zaid.M.Haddadin@gmail.com

TEACHING POINTS

The presence of calcium deposits within abdominal masses is common. These tumors can develop calcifications de novo, or after
treatment. The goal of this exhibit is to present a spectrum of calcified abdominal malignancies on computed tomography which can
allow the radiologist to provide a more specific differential diagnosis based on pattern of calcification and organ of origin.

TABLE OF CONTENTS/OUTLINE

1) Describe the various patterns of intratumoral calcification. 2) Present a system of classification of calcified abdominal masses
based on organ. 3) Present a case-based review of the various malignant neoplastic causes of calcification in the abdomen and
pelvis, covering the unique patterns of calcium deposition, associated prognostic significance and differential diagnosis for each of
the following diseases: Fibrolamellar Carcinoma, Colorectal Metastasis (Liver), Pancreatic Neuroendocrine Tumor, Acinar Cell
Carcinoma, Pancreatic Mucinous Cystic Neoplasm, Renal Cell Carcinoma, Transitional Cell Carcinoma, Carcinoid, Gastrointestinal
Stromal Tumor, Pseudomyxoma Peritonei, Ovarian metastasis (Peritoneum), Dermoid, and Lymphoma.
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For information about this presentation, contact:
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TEACHING POINTS

Describe a new technique to obtain a correct esophageal distention with fluid during a tomography. Emphasize the advantages of
hydrotomography over pneumotomography Show representative cases of different esophageal tumor stages with this technique

TABLE OF CONTENTS/OUTLINE

Esophageal cancer is a relatively uncommon gastrointestinal malignancy but carries a poor prognosis unless it is of early stage and
can be surgically resected for cure.The correct staging allows an adequate management of these patients. Echoendoscopy is the
technique of choice for local staging. But during a tomography with intravenous contrast, a correct distension of the esophagus
with water will allow us to perform a correct local evaluation of the tumor. We describe an easy technique that allows paralysis of
the esophagus during tomographic acquisition.
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Beyond Rectal Cancer: Spectrum of Imaging Features for Perirectal Tumors and Tumor-Like Masses with
Pathologic Correlation

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:

gaballaha@health.missouri.edu

TEACHING POINTS

Illustrate anatomy of perirectal spaces Discuss the utility of cross sectional imaging modalities in detection, diagnosis and
differential diagnosis of perirectal tumors and tumor-like masses Describe management options for these lesions

TABLE OF CONTENTS/OUTLINE

Introduction Perirectal spaces anatomy and landmarks Imaging features and differential considerations of perirectal tumors and
tumor-like masses Case presentation Impact of imaging findings on management
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Rectal and Perirectal Conditions: To Rectal Adenocarcinoma... and Beyond!
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For information about this presentation, contact:
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TEACHING POINTS

Rectum and perirectal space can be affected by a wide variety of tumors and tumor-like conditions, which may present with similar
symptoms similar to those of rectal adenocarcinoma. Tumors of the rectum are mostly neoplastic, symptomatic and malignant,
whereas tumors of the perirectal space are most commonly congenital, asymptomatic and benign. - To provide a comprehensive
review of anatomical landmarks of rectal and perirectal region - To revise common and uncommon rectal and perirectal conditions,
including tumor and tumor-like conditions - To highlight the imaging clues for their accurate diagnosis

TABLE OF CONTENTS/OUTLINE

• Anatomical landmarks of perirectal space • MRI protocol • Rectal wall - Mucosa Adenocarcinoma: TNM, post neoadjuvant
chemotherapy, post-surgical complications and diagnostic of recurrence Other tumors: lymphoma, anorectal melanoma
Inflammatory: proctitis - Submucosal: metastases, neuroendocrine tumor, GIST, lipoma, leiomioma, hemangioma, endometriosis, •
Perirectal Developmental cysts: epidermoid, dermoid, duplication and tailgut cysts Imflammatory: abscess and fistulae Tumors:
sacrococcygeal teratoma, neurofibroma, chordoma, liposarcoma, mielolipoma, myxoma, benigncystmesothelioma Extramedullary
hematopoiesis • Table with key imaging features for differential diagnosis
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MRI Enterography: Revisiting a Potential, Novel, Radiation Free Technique to Image Bowel Pathologies -
Highlights and Tricks to Make the Technique Patient and Radiologist Friendly
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For information about this presentation, contact:

drmitusha@gmail.com

TEACHING POINTS

To understand MR enterography technique To compare CT enterography versus MRI enterography To compare MRI enterography
versus MRI enteroclysis Understanding the various MRI features in inflammatory bowel disease Understanding imaging features to
predict activity in inflammatory bowel disease To review utility of MRI enterography in bowel pathologies beyond inflammatory bowel
disease To understand small tricks to make the technique patient and scanner friendly To understand the advantages and
disadvantages as well as limitation of MRI enterography.

TABLE OF CONTENTS/OUTLINE

Introduction MRI enterography : current indications and guidelines MRI enterography : Understanding the intricacies of the
technique MRI versus CT enterography MRI enterography versus MRI enteroclysis : Do you really need the patient to suffer Imaging
features in active and inactive inflammatory bowel disease Imaging features in intestinal tuberculosis Imaging features in small
bowel malignancies Imaging features in bowel motility disorders Pearls and pitfalls of MRI enterography Future Directions Conclusion
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Ultrasonographic Atlas of Splenic Lesions
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TEACHING POINTS

In comparison with other solid abdominal organs, the spleen is relatively rarely the primary site affected by disease. By contrast to
the widely studied lesions of the liver, the US appearance of disease in the spleen is rather nonspecific. An understanding of the
history and associated symptoms may help narrow the differential diagnosis. 1. To understand fundamentals of splenic
ultrasonography. 2. To illustrate key imaging findings of splenic abnormalities in ultrasonography.

TABLE OF CONTENTS/OUTLINE

I. Introduction II. Fundamentals of spleen imaging: special focus on US III. Ultrasonic features of various splenic lesions : 1.
Anomalies and anatomic variants (wandering or ectopic spleen, accessory spleen) 2. Nonneoplastic diseases (splenomegaly, Gamna-
Gandy Bodies, infarction, cystic lesions, peliosis) 3. Infection and inflammatory diseases (pyogenic abscess, fungal abscess,
tuberculosis, sarcoidosis) 4. Benign neoplasms (hemangioma, lymphangioma, hamartoma, sclerosing angiomatoid nodular
transformation, inflammatory pseudotumor) 5. Malignant neoplasms (lymphoma, angiosarcoma, metastatic tumors), based on gray-
scale and color Doppler sonography.
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Practical Approaches and Updated Topics in Gadoxetate-Enhanced MR Imaging of the Liver: What the
Radiologists Should Know
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TEACHING POINTS

The purpose of this presentation is: 1) To understand the pharmacologic characteristics of gadoxetate disodium 2) To demonstrate
the optimal protocol of gadoxetate-MRI 3) To illustrate pitfalls and recent topics of gadoxetate-MRI

TABLE OF CONTENTS/OUTLINE

Pharmacologic characteristics · Pharmacokinetics · Comparison with Gd-DTPA and Gd-BOPTA · Uptake and excretion transporters ·
Degree of tissue deposition of gadoxetate disodium Optimal protocol · Optimization of MRI protocol · Idea to shorten examination
time and reduce artifacts Practical Approaches · Diagnostic performance of Liver Tumors · Typical imaging findings reflecting
multistep hepatocarcinogenesis · Hepatobiliary phase (HBP) hypointense nodule without arterial phase hyper-enhancement (high risk
nodule) · HBP hyperintense nodule · Evaluation of liver function and liver fibrosis Pitfalls & Recent clinical trials · Early enhancing
lesions showing hypointensity on HBP mimicking hypervascular HCC · Characteristics of HCC development after HCV eradication by
direct-acting antivirals · Imaging findings in molecular classification of HCC · Attention points when evaluating LI-RADS (Liver
Imaging Reporting and Data System) features using gadoxetate-MRI · Diagnostic performance of LI-RADS with gadoxetate-MRI for
HCC · Radiomics on gadoxetate-MRI for HCC management
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TEACHING POINTS

The wide use of CT scans in clinical practice has generated large amounts of data which is not always directly related to the
original clinical question and may have important prognostic implications for patient management. Unenhanced CT is an objective
and noninvasive method that can provide means for numerous pathologic conditions detection in asymptomatic patients as such:
Liver: fat and iron deposition, as well as surface nodularity quantification. Cardiovascular risk has related to abdominal aorta
calcifications, another information that is easily accessed in CT scans. Also, information related to sarcopenia and bone density can
be obtained and used in patients management. In this review, we aim to call our fellow radiologist's attention to some simple
parameters that can be assessed during a low dose nonenhanced CT that may aid in establishing cardiovascular risk, diagnosing
metabolic syndrome, and, more importantly, have a potential of altering patients outcomes.

TABLE OF CONTENTS/OUTLINE

Current concepts of opportunistic use of CT. Assessment of abdominal aortic calcification and its impact on cardiovascular risk
assessment. Detection and quantification of liver fat and iron deposition. Visceral fat measurement correlation with metabolic
syndrome. Future developments and opportunistic use of MRI.
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TEACHING POINTS

The purpose of this exhibit is: 1. To review the clinical, epidemiological features and the more commonly used classifications of
benign tumors of the esophagus and stomach. 2. To explain the usefulness of the different types of medical imaging techniques in
the diagnosis. 3. To review the imaging findings that can help in the diagnosis of esophageal and gastric benign neoplasms and
tumor-like conditions.

TABLE OF CONTENTS/OUTLINE

1. Introduction. 2. Clinical and epidemiological characteristics. 3. Classification. 4. Role of the radiologist. 5. Pictorial review of
benign esophageal and gastric tumors. 6. Treatment considerations. 7. Conclusion.

Printed on: 10/29/20



GI256-ED-X
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Spatially Selective Inversion Recovery Pulse
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TEACHING POINTS

1. To understand the technique of functional MR imaging using a spatially selective inversion recovery (ssIR) pulse. 2. To
demonstrate the clinical trials on pancreatic exocrine function with evaluation of flow of pancreatic juice and bile using cine
dynamic MRCP with ssIR pulse 3. To demonstrate the clinical trials on renal function with measurement of cortical thickness using
steady state free precession (SSFP) imaging with ssIR pulse

TABLE OF CONTENTS/OUTLINE

Technique of functional MR imaging using ssIR pulse - Various MR imaging using ssIR pulse - Techniques of cine dynamic MRCP with
ssIR pulse for evaluating flow of pancreatic juice and bile - Techniques of SSFP imaging with ssIR pulse for evaluating cortical
thickness To demonstrate the pancreatic exocrine function using cine dynamic MRCP with ssIR pulse - Age related change in flow of
pancreatic juice - Postprandial changes in flow of pancreatic juice and bile - Assessment of pancreatic exocrine function -
Assessment of the severity of chronic pancreatitis - Change in bile flow after cholecystectomy To demonstrate the renal function
using SSFP imaging with ssIR pulse - Age-related change of renal cortical thickness - Relationship between the renal cortical
thickness and renal function - Difference of renal function between patients with and without cirrhosis
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All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Ozair A. Rahman, MBBS, New York, NY (Presenter) Nothing to Disclose
Ryan P. Mitchell, MD, New York, NY (Abstract Co-Author) Nothing to Disclose
Lyndon Luk, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

oar9003@nyp.org

TEACHING POINTS

Selection Criteria Age Disease History Hemodialysis status Surgical Technique Historical technique, and recent advances Current
surgical approach and illustrations of bowel and vascular anastamoses Radiology Ultrasound, MRI and CT Clinical utility of each
modality and its current application

TABLE OF CONTENTS/OUTLINE

Background The first whole pancreas transplant was performed in 1966 at the University of Minnesota, more than 23,000 transplant
have been reported since, with a steady increase over the last decade. Complications An increasing number of simultaneous
pancreas-kidney (SPK) transplants are being performed with an acute rejection rate of 7-25% and chronic rejection rate of 2-23%.
Multiple imaging modalities have been employed in accurately diagnosing complications including; vascular thrombosis, post
transplant pancreatitis, or enteric complications of which anastomotic leak or bowel obstruction being the most common. Purpose
The purpose of this educational exhibit is to briefly describe SPK transplantation including the current surgical technique, and
highlight the role Ultrasound, Magnetic Resonance Imaging and Computed Tomography plays in directing post operative
management.
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Systemic Treatment Strategy in Management of Hepatocellular Carcinoma: Implications for Radiologist
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TEACHING POINTS

Introduction of novel systemic treatments leaded to rapid change in management of the previously considered decimal
hepatocellular carcinoma (HCC). It is estimated that eventually more than 50% of HCC patients will need systemic treatments.
Imaging plays a pivotal role in surveillance, diagnosis and follow up of patients with HCC. In contrast to locoregional treatments
however, imaging characteristics of systemic treatments (response and complications) are less known. The aim of this exhibit is to
review the brief mechanism, indications, complications (with specific focus on imaging findings) as well as different imaging criteria
for evaluation of treatment response of currently FDA approved HCC systemic treatments.

TABLE OF CONTENTS/OUTLINE

Overview of HCC systemic treatments and current FDA approved medication. Sorafenib and Levatinib: mechanism, efficacy,
complications, representative images for complications Regorafenib and Nivolumab: mechanism, efficacy, complications,
representative images for complications Pembrolizumab mechanism, efficacy, complications, representative for complications.
Overview of Imaging response, representative images for response to treatment, overview of RECIST, mRECIST and iRECIST criteria
with their applications and specific limitations.
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All Day Room: GI Community, Learning Center Digital Education Exhibit

Participants
Adriano Basso Dias, MD, Sao Paulo, Brazil (Presenter) Nothing to Disclose
Julia A. Miranda, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Pedro Panizza, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Tiago Miranda Dias, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Alexandre M. Pereira, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Publio C. Viana, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Claudia D. Leite, MD,PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Giovanni G. Cerri, MD,PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Natally Horvat, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

adrianobassodias@gmail.com

TEACHING POINTS

- Understand the retroperitoneal anatomy - Comprehend how to categorize an intra-abdominal mass as a primary retroperitoneal
mass - Know how to narrow the differential diagnosis of the primary retroperitoneal masses based on the key imaging features

TABLE OF CONTENTS/OUTLINE

INTRODUCTION - Definition and epidemiology of primary retroperitoneal masses ANATOMICAL CONCEPTS - Key anatomical landmarks
of the retroperitoneum demonstrated by illustrations with imaging correlation IMAGING INTERPRETATION - Systematic approach to
categorize an intra-abdominal mass as a primary retroperitoneal mass - Classification of the primary retroperitoneal masses based
on the embryologic origin (mesodermal, neurogenic, germ cell and lymphoid lesions) - A pictorial review of the main retroperitoneal
lesions with radiologic-pathologic correlation - Tips for the diagnosis of retroperitoneal masses based on the tissue composition (fat,
soft tissue or cystic), vascularization (hyper or hypovascular) and pattern of growth (paravertebral and mantle growth)
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TEACHING POINTS

1. Discuss infectious, inflammatory, and neoplastic pathologies that may be associated with portal venous thrombosis. 2. List
abdominal organ imaging findings that may serve as clues to search for portal venous thrombosis. 3. Describe imaging findings of
portal venous thrombosis. 4. Differentiate between bland and tumor thrombus on CT and MRI. 5. Weigh treatment options for portal
venous thrombosis.

TABLE OF CONTENTS/OUTLINE

Portal venous thrombosis will be discussed in the setting of a variety of hypercoagulable states, including cancer, the postoperative
period, and inflammation. A) Hepatocellular carcinoma tumor thrombus B) Gastric adenocarcinoma bland thrombus C) Recent sleeve
gastrectomy leading to acute pancreatitis and portal, splenic, and mesenteric vein thrombosis D) Hodgkin lymphoma and Evan's
syndrome leading to subacute left and right portal venous thrombosis E) Cholangiocarcinoma tumor thrombus F) Chronic pancreatitis
and subsequent development of pancreatic adenocarcinoma G) Pancreatic adenocarcinoma with encasement of portal, splenic, and
mesenteric veins H) Infiltrative hepatocellular carcinoma I) Hepatic cirrhosis bland thrombus J) Hepatic and splenic congestion
secondary to thrombosis K) Portal venous thrombosis in patient with lupus with fatty liver and simple pancreatic cyst
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Gaining the Upper Hand on Upper Abdominal Imaging: Using Ultrasound to Assess the Gastrointestinal Tract
for Causes of Abdominal Pain
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Participants
Samir Mahboobani, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Cillian D. McNamara, BMBCh,MSc, London, United Kingdom (Presenter) Nothing to Disclose
Amandeep Sandhu, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Chris Schelvan, MRCP, FRCR, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

cillian.mcnamara@nhs.net

TEACHING POINTS

Ultrasound (US) is an invaluable tool in the detection of multiple common causes of acute abdominal pain. An area where US is
underutilised is in the assessment of bowel pathology, as many radiologists are unfamiliar with the technique of bowel US and the
common sonographic features of bowel pathologies. This exhibit aims to: Illustrate the normal stratified bowel wall anatomy on US.
Outline techniques to incorporate into routine abdominal scanning. Discuss the current use of US in acute appendicitis. Explore the
emerging application of US to assess other bowel pathology. Illustrate the sonographic features of these pathologies using a
pictorial case review, correlating US and subsequent CT findings.

TABLE OF CONTENTS/OUTLINE

Schematic representation of the so-called 'gut signature' using sonographic images and designed illustrations An overview of the
features that differentiate abnormal from normal bowel. A review of the different pathologies potentially detectable on US. A series
of cases with subsequent CT imaging, showcasing the potential accuracy of US An outline of techniques that can be incorporated
into routine studies to investigate upper abdominal pain.
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Towards a More Cost-Effective Screening: Risk-Stratified Strategies for HCC Surveillance Using Liver MRI
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TEACHING POINTS

1. To introduce the concept of liver MRI examination as a surveillance tool in patient with high-risk for hepatocellular carcinoma
(HCC) 2. To explain diagnostic performance and cost-effectiveness of liver MRI (i.e.,full-protocol liver MRI using gadoxetic-acid,
abbreviated liver MRI) as HCC surveillance tool

TABLE OF CONTENTS/OUTLINE

1. The surveillance tool for patients with high-risk for HCC 1) Background of HCC surveillance 2) Current guidelines and modalities
for HCC surveillance 2. HCC surveillance using liver MRI 1) full-protocol liver MRI using gadoxetic-acid: diagnostic performance,
survival rate 2) abbreviated liver MRI: suggested sequences and comparison of diagnostic performances among suggested
sequences 3. Cost effective analysis of liver MRI for HCC surveillance 1) Target populations for HCC Surveillance 2) Key factors
determining the cost-effectiveness of HCC screening 3) Cost-effectiveness by test cost ratio and HCC Incidence
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Always Include Lymphoma in the Differential: Abdominopelvic Manifestations of the Great Imitator
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TEACHING POINTS

To review the imaging appearance of extranodal abdominopelvic lymphoma on various imaging modalities (US, CT, MRI) To discuss
implications of extranodal lymphoma imaging findings for patient management and treatment To discuss imaging features that may
differential extranodal lymphoma from other diagnoses with similar appearance

TABLE OF CONTENTS/OUTLINE

Review of extranodal lymphoma in the abdomen and pelvis Review of the imaging features and different appearances of extranodal
lymphoma in the abdomen and pelvis Implications of imaging findings in patient management and treatment Imaging feature
comparison of abdominopelvic lymphoma with other diagnoses that may appear similar Summary
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For information about this presentation, contact:
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TEACHING POINTS

1. To review the criteria of resectability of pancreatic cancer. 2. To assess the response to (neo)adyuvant therapy of border-line
or unresectable pancreatic neoplasm and to correlate radiological with pathological findings in operated patients.

TABLE OF CONTENTS/OUTLINE

1.-Introduction and statistics 2.-Patophisiology and Radiological response 3.-Diagnostic-Imagin: a.-Locally advanced tumors b.-
Metastatic tumors 4.-Treatment 5.-Summary and take-home points and future.
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Autoimmune Pancreatitis: Review of Imaging Findings and Subtypes and Differentiation from Pancreatic
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TEACHING POINTS

Review the imaging findings of AIP, its subtypes and extrapancreatic manifestations. Review imaging findings that can aid in the
distinction between AIP and pancreatic adenocarcinoma and other neoplasms. Review the importance of accurate diagnosis of AIP
in light of response to therapy and imaging characteristics of response to therapy.

TABLE OF CONTENTS/OUTLINE

Autoimmune pancreatitis (AIP) is a rare type of chronic pancreatitis secondary to an autoimmune process, which may cause
permanent structural and functional damage of the pancreas. There are three recognized patterns of AIP: diffuse, focal and
multifocal. Although the diagnosis of AIP has improved because of growing awareness and proposed diagnostic criteria, the
differentiation between AIP and pancreatic cancers can be challenging on imaging, particularly for focal AIP. 1. AIP- epidemiology,
classifications, subtypes 2. Imaging features of AIP- focal, diffuse, multifocal 3. Distinction of AIP from pancreatic neoplasms 4.
Diagnostic approach to these entities 5. Conclusions

Printed on: 10/29/20



GI266-ED-X

Videofluoroscopic Swallowing Studies: Radiologists' Tool to Fight Dysphagia
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TEACHING POINTS

As population begins to age, swallowing difficulties are becoming more common. Radiologists play an important role in identifying
swallowing dysfunctions by performing diagnostics test to identify abnormal mechanisms of swallowing and diagnose pathologic
causes for dysphagia. The most frequently used test to assess swallowing impairments is videofluoroscopy. The main purpose of
this exhibit is to introduce an updated review on videofluoroscopic swallowing studies. Concepts will be standardized to understand
the importance of this study, how it is performed, when it is indicated and how it is interpreted

TABLE OF CONTENTS/OUTLINE

1. Review anatomy of the oral cavity, larynx, pharynx and superior esophagus2. Comprehend functional mechanisms of swallowing
and phases of deglutition3. Understand indications for cineradiography and common pathologies that cause dysphasia4. How to
approach the technique to perform a videofluoroscopic swallowing studiesInterpretation of the study:a. Define patterns of
oropharyngeal and esophageal dysfunction to identify the site of aspirationb. Identify the occurrence and degree of aspiration6.
Importance of the study and impact on the patients7. Conclusions
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Following Laparoscopic Sleeve Gastrectomy: Radiological Evaluation, Normal Anatomy and Postoperative
Complications
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TEACHING POINTS

- To describe the surgical anatomy and normal imaging findings for laparoscopic sleeve gastrectomy. - To identify the possible
perioperative and long-term complications of sleeve surgery. - To determine the imaging findings of fluoroscopic upper
gastrointestinal exam and abdominal computed tomography (CT) in case of complication.

TABLE OF CONTENTS/OUTLINE

Obesity has become an epidemic disease in the last decades. Bariatric surgery has grown in popularity as treatment of obesity and
its comorbidities. Laparoscopic sleeve gastrectomy (LSG) is a relatively recent surgical technique that has surpassed gastric bypass
and laparoscopic adjustable gastric banding as the most common weight-loss procedure. Laparoscopy provides a less invasive
approach, avoiding some of the complications associated with the classic bariatric surgeries. However, we present several cases of
perioperative and long-term complications in patients with LSG. The major imaging tests used to evaluate patients after surgery are
fluoroscopic upper gastrointestinal examinations and abdominal computed tomography. The radiological diagnosis will allow the
surgical team to decide the patient´s management between conservative treatment or surgical reoperation. - Introduction -
Surgical technique - Post-operative radiological findings - Complications o Early complications o Late complications
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Pancreatic Zebras (A Collection): A Review of the Imaging Characteristics of Unusual Pancreatic Masses of
Pancreatic and Extrapancreatic Origin with Radio-Pathological Correlation-When You Hear Hoofbeats, Think of
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TEACHING POINTS

Pancreatic adenocarcinomas,IPMNs and neuroendocrine tumours are common in clinical practice. Involvement of pancreas by
tumors of extrapancreatic origin is very uncommon.1) In this presentation, we attempt to bring to attention the imaging features of
uncommon pancreatic tumours, predominantly of extra pancreatic origin.2) Describe multiple cases to emphasise on the different
radiological presentations of the same pathology

TABLE OF CONTENTS/OUTLINE

We retrospectively analysed all cases of pancreatic SOLs which underwent a percutaneous or endoscopic needle biopsy or a
resection over a period of 5 years. Among those cases, we found 34 cases with unusual lesions in the pancreas. -Among
metastasis, the most common primaries were RCC(40%) followed by malignant melanoma(20%). Other rarer primaries include breast,
ovary and a synovial sarcoma from the hip. -The pancreatic lymphomas had varying presentations including pancreatitis and
extrahepatic biliary obstruction and varying imaging features.-Cases of acinar cell carcinoma, a rare pancreatic low grade epithelioid
neoplasm.-Rare neoplasms in an unexpected clinical setting including an intrapancreatic splenic nodule mimicking a neuroendocrine
tumour, an epithelioid neoplasm and an abscess with no clinical suspicion of infection.
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TEACHING POINTS

Electronic cleansing (EC) is used for subtracting tagged materials in CT colonography (CTC) examinations to improve the detection
sensitivity of virtual endoscopic fly-through reading. The teaching points of this exhibit are (1) to learn about the differences of
deep learning and generative adversarial networks (GANs) in EC and (2) how artificial intelligence (AI) can be used to improve the
image quality of EC in non-cathartic CTC examinations.

TABLE OF CONTENTS/OUTLINE

1. Introduction: Review the background of deep learning and EC in CTC. 2. Deep learning and GANs: Explain the difference between
deep learning and GANs. 3. AI for EC: How to make use of deep learning and GANs in AI-based EC for CTC. 4. Examples:
Demonstrate results of AI-based EC in clinical non-cathartic single- and dual-energy CTC
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New Techniques for Abbreviated Protocols and Improved Patient Comfort in Gastrointestinal MRI

All Day Room: GI Community, Learning Center Digital Education Exhibit
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Antonio Luna, MD,PhD, Jaen, Spain (Abstract Co-Author) Speaker, Canon Medical Systems Corporation; Speaker, Koninklijke Philips
NV; Speaker, Siemens AG

TEACHING POINTS

To review the new techniques availables for gastrointestinal MRI and their application for protocol abbreviation and reduction of the
overall examination time.

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. New techniques for shortering gastrointestinal MRI a. Dixon sequences b. Compressed Sensing c. Isotrophic 3D
acquisitions 3. Clinical applications a. Liver b. Rectum c. Anal fistula 4. Conclusions
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Single and Double-Contrast Barium Enema in Modern Radiology: Do They Have a Role?

All Day Room: GI Community, Learning Center Digital Education Exhibit

FDA  Discussions may include off-label uses.
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For information about this presentation, contact:

catabravolopez7@gmail.com

TEACHING POINTS

1. Analyze the principle objectives of the single and double contrast barium enema.2. Summarize or synthesize the main indications
and contraindications of the single and double contrast barium enema.3. Detail the patient preparation method when practicing
single and double contrast barium enema.4. Describe the techniques used for the single and double contrast enema. 5. Identify the
principle clinical applications of the single and double contrast barium enema (infectious, inflammation, and tumor pathology)

TABLE OF CONTENTS/OUTLINE

1. Introduction2. Objectives3. Identify the principle objectives, indications, and contraindications of the single and double contrast
barium enema.4. Describe the preparation method and technique used to realize the single and double contrast barium enema.5.
Summarize the principal clinical applications of the single and double contrast barium enema.6. Conclusions. 7. References.
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A Pictorial Roadmap of Abdominal Toxicity Induced by Classic Chemotherapeutic Agents and Targeted
Therapies: A Challenge for the Oncologist Radiologist

All Day Room: GI Community, Learning Center Digital Education Exhibit
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For information about this presentation, contact:
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TEACHING POINTS

• To review the classification of classic and newer chemotherapeutic agents. • To illustrate the radiological findings of abdominal
toxicity induced by chemotherapeutic drugs. • To emphasize the importance of communication with the ordering physicians to
report early manifestations of toxicities. • To review the management of abdominal toxicities in asymptomatic patients.

TABLE OF CONTENTS/OUTLINE

A. History of cancer chemotherapy: from nitrogenous derivates of mustard gas to immunotherapy. B. Classification of classic
chemotherapeutic drugs and targeted therapies. C. Imaging findings of abdominal toxicity in an organ system-based approach: a.
Liver i. Fatty liver ii. Hepatitis iii. Pseudocirrhosis iv. Hepatic veno-occlusive disease or sinusoidal obstruction syndrome b. Pancreas
i. Pancreatitis c. Gallbladder i. Acalcolous cholecystitis d. Gastrointestinal tract i. Gastritis ii. Enteritis iii. Clostridium difficile
associated colitis iv. Neutropenic colitis or typhilitis v. Ileus vi. Pneumatosis intestinalis vii. Bowel perforation and fistula viii. Delayed
anastomotic leak e. Urinary bladder i. Hemorrhagic cystitis f. Vessels i. Arterial thrombosis ii. Vasculitis D. Management of abdominal
toxicities in asymptomatic patients.
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Transient and Benign Findings in Postoperative Liver Transplant Ultrasound: What Every Radiologist Should
Know

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

The purpose of this exhibit is: 1. To learn about the anatomical aspects and surgical techniques of liver transplantation, with
emphasis on the anastomotic techniques 2. To recognize the characteristic appearances of normal liver Doppler waveforms 3. To
describe the normal or transitory post liver-transplantation US findings, which will serve as a reference to detect potential
complications

TABLE OF CONTENTS/OUTLINE

A. Anatomical and technical aspects of liver transplantation - Type of donors, grafts and recipients - Surgical techniques and
anastomoses B. Postoperative liver US examination - Evaluation timeline - Grey scale evaluation: what to include - Doppler US:
basics of normal liver Doppler waveforms C. Transient imaging findings after liver transplantation a. Gray-scale assessment: 'starry
sky pattern', pneumobilia, subhepatic collections, pleural effusion, ascites... b. Doppler US transient findings in: i. Hepatic artery ii.
Portal vein iii. Hepatic veins D. Summary and conclusion
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Radiation Dose Reduction in CT Colonography: Basic Concepts and Modern Technologies

All Day Room: GI Community, Learning Center Digital Education Exhibit
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TEACHING POINTS

1. There are concerns with respect to potential risks related to the ionizing radiation of CT colonography (CTC). 2. Radiation
protection is based on the application of two principles, i.e., justification (appropriate indications) and optimization (appropriate
protocols according to purposes). 3. The radiation dose of CTC should be kept at the minimum needed for diagnostically adequate
image quality according to examination purposes. 4. To perform appropriate CTC, radiologists should acquire a basic knowledge of
radiation exposure from medical imaging, and radiation dose reduction techniques.

TABLE OF CONTENTS/OUTLINE

1. The basic concepts of radiation exposure from medical imaging - Cancer risk related to CT - Great principle of radiation exposure
from CT - Incidental findings on CT as a hidden disadvantage - Value-based imaging 2. Radiation exposure in CTC - Current status
for radiation exposure in CTC - Challenges for optimization of CTC 3. Reducing the radiation dose for CTC - Considering the scan
range - Application of tube current modulation (automatic exposure control) - Iterative CT reconstructions 4. Modern technologies
- Tin filter-based spectral shaping CT - Deep learning image reconstruction - Diffusion weighted magnetic resonance imaging
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Gastrointestinal Sunday Case of the Day
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AMA PRA Category 1 Credit ™: .50
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TEACHING POINTS

Each GI case of the day will be taken from disorders of the luminal GI tract as well as the liver, spleen, pancreas, and biliary
system. The findings may be uncommon manifestations of common diseases or common manifestations of uncommon diseases.
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RSNA AI Deep Learning Lab: Beginner Class: Classification Task (Intro)

Sunday, Dec. 1 10:30AM - 12:00PM Room: AI Showcase, North Building, Level 2, Booth 10342
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Bradley J. Erickson, MD, PhD, Rochester, MN (Presenter) Board of Directors, VoiceIt Technologies, LLC; Stockholder, VoiceIt
Technologies, LLC; Board of Directors, FlowSigma, LLC; Officer, FlowSigma, LLC ; Stockholder, FlowSigma, LLC 

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard and
decent-sized screen. Having a Gmail account will be helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This class will focus on basic concepts of convolutional neural networks (CNNs) and walk the attendee through a working example.
A popular training example is the MNIST data set which consists of hand-written digits. This course will use a data set we created,
that we call 'MedNIST', and consists of images of 6 different classes: Chest X-ray, Chest CT, Abdomen CT, Head CT, Head MR and
Breast MRI. The task is to identify the image class. This will be used to train attendees on the basic principles and some pitfalls in
training a CNN. • Intro to CNNs • Data preparation: DICOM to jpeg, intensity normalization, train vs test • How do we choose the
labels? Inconsistencies... Use Fast.AI routines to classify; Validation of results: Are the performance metrics reliable?; 'Extra Credit':
if there is time, explore data augmentation options, effect of batch size, training set size.
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SPCT10A MRI in Addition to Mammography Screening in Women with Extremely Dense Breasts: Primary
Outcome of the Randomized DENSE Trial

SPCT10B Disscussant for MRI In Addition to Mammography Screening

SPCT10C 18F-FDG PET-MR Enterography in Predicting Histological Active Disease in Ulcerative Colitis: A
Randomized Controlled Trial Using Nancy Index

SPCT10

Best Clinical Trials @ RSNA 2019

Sunday, Dec. 1 10:45AM - 12:15PM Room: E352
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
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ImaginAb, Inc Spouse, Owner, Trevarx
Ruth C. Carlos, MD, MS, Ann Arbor, MI (Moderator) Editor, Journal of the American College of Radiology; Support, Harvey L. Neiman
Health Policy Institute; In-kind support, Reed Elsevier; 
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Rudolf M. Pijnappel, MD,PhD, Haren, Netherlands (Abstract Co-Author) Research Grant, Bayer AG
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ABSTRACT

PURPOSE To evaluate the effect of supplemental MRI for women with extremely dense breasts within a population-based screening
program. METHOD AND MATERIALS Between 2011-2015, we randomized 40,373 screening participants (aged 50-75) with a negative
screening mammography and extremely dense breasts (ACR category 4 by Volpara software) to (an invitation for) supplemental
3.0-T MRI at 8 sites (intervention arm; n=8,061) or mammography screening only (control arm; n=32,312). The difference in
interval cancers after the first (prevalent) screening round, during the two-year screening interval, was investigated by intention-
to-treat (ITT) analysis, and by complier-average causal effect (CACE) analysis to account for noncompliance. The performance of
the incident screening rounds was investigated as well. RESULTS In the intervention arm, 4,783 (59%) underwent MRI examination.
Cancer detection rate was 16.5/1000 screens [95%CI:13.3-20.5]. For this, 9.5% of women were recalled (6.3% with biopsy).
Positive predictive values are 17.4% [95%CI:14.2%-21.2%] (recall) and 26.3% [95%CI:21.7%-31.6%] (biopsy). In the intervention
arm, cancers were more frequently stage 0-I than in the control arm (82.8% vs 41.6%, p<0.001). With ITT analysis, the interval
cancer rate was 4.98/1000 women in the control arm and 2.48/1000 women in the intervention arm, leading to a reduction of
2.50/1000 women [95%CI:0.98-3.71]; p<0.001. With CACE analysis, this reduction was 4.22/1000 women [95%CI:2.01-6.43].
Preliminary results of the incident screening rounds showed that 3,548 women had again undergone (at least one) mammographic
screening with a negative result. Supplemental cancer detection rate was 5.3/1000 screens [95%CI:3.4-7.7]. For this, 2.8%
[95%CI:2.4%-3.4%] of women were recalled for further diagnostic work-up. At the meeting, results on cost-effectiveness will be
presented as well. CONCLUSION Supplemental MRI screening in women with extremely dense breasts results in statistically
significantly fewer interval cancers. In subsequent rounds, both the cancer detection rate and the false-positive rate decrease.
CLINICAL RELEVANCE/APPLICATION There is a heated debate on the value of supplemental screening in women with dense breasts.
The DENSE trial is the first randomized trial on supplemental MRI screening that has been performed in women with dense breasts.
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SPCT10D Discussant for 18F-FDG PET-MR Enterography

SPCT10E Clinical and Cost-Effectiveness Implications of Utilizing Immediate Acute Magnetic Resonance
Imaging (MRI) in the Management of Patients with Suspected Scaphoid Fracture and Negative Initial
Radiographs: Results from a Randomized Clinical Trial

SPCT10F Discussant for Clinical and Cost-Effectiveness Implications
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ABSTRACT

PURPOSE To evaluate the diagnostic performance of PET-MR enterography in detecting histological active inflammation in patients
with ulcerative colitis and the impact of bowel purgation on diagnostic accuracies of PET-MR parameters. METHOD AND MATERIALS
Fifty patients were enrolled in this randomized controlled trial (clinicaltrials.gov [NCT03781284]). 40 patients were randomized in
two study arms, in which bowel purgation was performed either before or after PET-MR enterography. All patients underwent
ileocolonoscopy with mucosal biopsies after PET-MR within 24h. Diagnostic performance of MR morphological parameters (MRmorph),
diffusion-weighted imaging (DWI) and PET in detecting histological inflammation determined by Nancy index was compared with
each other and between study arms. Correlation between PET and histological inflammatory severity was calculated. RESULTS In
study arm without previous bowel purgation, SUVmax ratio of bowel segment (relative to SUVmax of the liver) facilitated the
highest specificity and diagnostic accuracy compared to MRmorph and DWI. Bowel cleansing led to markedly increased metabolic
activity of bowel segments, resulting in significantly reduced specificity of PET compared to study arm without purgation (0.808 vs.
0.966, p = 0.007, respectively). Inter-observer concordance for assessing MRmorph was clearly increased after bowel cleansing
(Cohen's κ: 0.847 vs. 0.665, p = 0.013, respectively), though diagnostic performance of MRmorph was not significantly improved.
Our findings suggested that the change of metabolic status was mainly associated with the grade of neutrophil infiltrate and less
dependent on chronic infiltrate. CONCLUSION PET-MR enterography was an excellent non-invasive diagnostic method in the
assessment of ulcerative colitis without the need of previous bowel purgation. CLINICAL RELEVANCE/APPLICATION SUVmaxRatio
was a reliable parameter facilitating best diagnostic operating characteristics in predicting histological active disease in patients
with ulcerative colitis and no previous bowel purgation was needed for PET-MR.
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ABSTRACT

PURPOSE Given the limited accuracy of radiographs on presentation to the Emergency Department (ED), the management of
suspected scaphoid fractures remains clinically challenging and an economic burden to healthcare systems. This trial evaluated the
clinical and cost-effectiveness implications of using immediate Magnetic Resonance Imaging (MRI) as an add-on test during the ED
attendance for patients with negative findings on the initial radiographs. METHOD AND MATERIALS A pragmatic, randomized, single-
center trial compared the use of immediate MRI for patients presenting to the ED with suspected scaphoid fractures against
standard care with radiographs only. Participants' use of health services was estimated from primary care and secondary care
databases and questionnaires at baseline, 3 and 6 months post-recruitment. Costs were compared using generalized linear models
and combined with quality-adjusted life years (QALYs) to estimate cost-effectiveness. RESULTS A total of 136 participants were
recruited based on 1:1 ratio, block randomization methods (mean age 37 years; 57% male; 79% full-time employed). 6.2% (4/65,
control group) and 10% (7/67, intervention group) of participants sustained scaphoid fractures (p=0.37). 7.7% (5/65, control
group) and 22% (15/67, intervention group) of participants had other fractures diagnosed (p=0.019). The use of MRI increased the
diagnostic accuracy both in the diagnosis of scaphoid fracture (100.0% vs 93.8%) and any other fracture (98.5% vs 84.6%). Mean
(SD) cost per participant up to 3 months post-recruitment was £542.4 (£855.2) for the control group and £368.4 (£338.6) for the
intervention, leading to a cost difference of £174 (95% CI -£30 to £378, p=0.094). The cost difference per participant at 6 months
increased to £266 (95% CI £3.3 to £528, p=0.047). The MRI intervention dominated standard care costing less and achieving more
QALY gains, presenting a probability of 96% and 100% of being cost-effective at month 3 and 6 considering traditional willingness-
to-pay thresholds. CONCLUSION The use of immediate MRI in the management of participants with suspected scaphoid fracture and
negative radiographs led to significant cost-savings whilst improving and expediting the pathway's diagnostic accuracy. CLINICAL
RELEVANCE/APPLICATION The immediate use of MRI in the management of suspected scaphoid fractures should be included as part
of standard of care as an add-on test for patients with negative radiographs.
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SPCT10G Imaging-guided Target Volume Reduction in Radiotherapy of Lung Cancer: The Prospective
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ABSTRACT

PURPOSE Advanced medical imaging offers a chance for target volume reduction in modern radiotherapy, which may lead to more
effective local treatments with reduced toxicity and offer the protection of draining lymph nodes and large vessels, possibly of
importance for the upcoming combination of radiotherapy and immunotherapy. Locally advanced non-small cell lung cancer (NSCLC)
with improvable local control and high toxicity is an excellent model to investigate this topic. METHOD AND MATERIALS In the
prospective randomised controlled PET-Plan trial (NCT00697333), patients with inoperable stage II/III NSCLC and an indication for
radiochemotherapy were randomized at a 1:1 ratio. In conventional arm A target volumes were informed by FDG-PET and CT plus
elective nodal irradiation and in experimental arm B they were solely informed by FDG-PET. In both arms, quality assured isotoxically
dose-escalated IMRT or 3D-CRT (60 - 74Gy, 2Gy per fraction) was planned and applied to the respective target volumes along with
simultaneous platinum-based chemotherapy. The primary objective was time to locoregional progression (LRP) in terms of non-
inferiority of experimental arm B. RESULTS 311 patients were recruited, 205 patients included in the intent to treat (ITT) (A: n=99,
B: n=106) and 172 patients in the per protocol (PP) analysis (A: n=84, B: n=88). Median FU time in the PP set was 16 months.
Non-inferiority of experimental arm B was confirmed for the pre-specified non-inferiority margin. The risk of LRP was lower in the
experimental arm B (2y-LRP 0.20 vs. 0.39; HR=0·57; 95% CI: 0·30-1·06; p=0·039) with no difference between study arms
concerning survival (2y-OS 0.57 vs. 0.54), out-field recurrence and toxicity. CONCLUSION In radiochemotherapy for locally
advanced NSCLC, PET-Imaging based reduction of radiotherapy target volumes is feasible and may improve local control without
increasing toxicity. CLINICAL RELEVANCE/APPLICATION The procedures established in this clinical trial provide a radiotherapy
standard for future NSCLC trials including immunotherapy and may furthermore inspire trials on imaging based target volume
reduction for other tumor types.
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PURPOSE

We aimed to systematically determine the accuracy of Liver Imaging Reporting and Data System (LI-RADS) for magnetic resonance
imaging (MRI) diagnosis of hepatocellular carcinoma (HCC) and to determine the sources of heterogeneity between reported results.

METHOD AND MATERIALS

Original studies that reported the diagnostic accuracy of LI-RADS for HCC using MRI were identified in MEDLINE and EMBASE up to
October 25, 2018. Study quality was assessed using QUADAS-2. We categorized studies into two groups, LR-5, and LR-4 or LR-5,
criteria, and obtained the meta-analytic summary sensitivity and specificity of both criteria with a bivariate random-effects model.
Subgroup analyses and meta-regression analysis were performed to further explore study heterogeneity.

RESULTS

Among the 157 articles screened, 18 studies covered LR-5 (3651 lesions), and 16 studies covered LR-4 or LR-5 (3182 lesions). For
the LR-5 criterion, the meta-analytic summary sensitivity and specificity were 62.1% (95% CI [confidence interval], 53.9-69.7%;
I2=91.6%) and 92.8% (95% CI, 89.9-94.9%; I2=66.8%), respectively (Fig. 1A). For the LR-4 or LR-5 criterion, the meta-analytic
summary sensitivity and specificity were 88.4% (95% CI, 82.7-92.5%; I2=89.2%) and 81.7% (95% CI, 73.5-87.8%; I2=88.3%),
respectively (Fig. 1B). For the LR-5 criterion, the three factors of subject enrollment, MRI scanner field strength, and type of
reference standard were significantly associated with study heterogeneity (P <= 0.04). For the LR-4 or LR-5 category criterion, the
three factors of subject enrollment, MRI contrast agent, and type of reference standard were significantly associated with study
heterogeneity (P <= 0.03).

CONCLUSION

The LR-5 criterion was highly specific, but showed suboptimal sensitivity for diagnosing HCC in patients at risk of HCC. In
comparison with the LR-5 criterion, the sensitivity of the LR-4 or LR-5 criterion increased, but the specificity decreased. Substantial
study heterogeneity was noted, and four significant factors were identified: subject enrollment, the type of reference standard,
MRI scanner field strength, and contrast agent type.

CLINICAL RELEVANCE/APPLICATION

The LR-5 criterion was highly specific, but had suboptimal sensitivity for diagnosing HCC. Substantial study heterogeneity was
noted, and further randomized controlled studies are needed to validate the diagnostic performance of LI-RADS.
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PURPOSE

To evaluate whether ancillary features on gadobenate dimeglumine-enhanced MRI can be used to upgrade LI-RADS categories from
LR-4 to LR-5.

METHOD AND MATERIALS

260 patients with chronic liver disease at high risk for HCC were retrospectively included. Hepatobiliary phase (HBP) was obtained 2
hours after gadobenate dimeglumine injection at 3.0T scanner, and all HBP images can be used to evaluate liver observations
according to LI-RADS criteria. Blinded to the clinical and pathological data, two abdominal radiologists evaluated LI-RADS v2018
major and ancillary features for the largest observation in each patient on MR images in consensus. Observations were categorized
according to LI-RADS version 2018 as well as various modifications to LI-RADS, in which LR-4 could be upgraded to LR-5 by the
presence of ancillary features as listed in Table 1. Diagnostic sensitivity, specificity, accuracy, false negative rate (FNR), false
positive rate (FPR), positive predictive value (PPV), negative predictive value (NPV) of category LR- 5 were calculated for LI-RADS
v2018 and for each modified LI-RADS. Receiver operating characteristic (ROC) curves were generated and areas under the ROC
curve (AUC) were computed.

RESULTS

Final diagnoses for the 260 observations included 216 HCCs, 5 intrahepatic cholangiocarcinomas, 5 combined hepatocellular-
cholangiocarcinomas, 2 metastatic tumors, 2 focal nodular hyperplasias, 7 arterio-portal shunts, 20 hemangiomas, 1 abscess, 1
cyst, and 1 dysplastic nodule. Overall, 0% LR-1(0/2) and LR-2 (0/28), 90% (10/11) LR-3, 86% LR-4 (19/22), and 99% LR-5
(174/175) were HCCs according to LI-RADS v2018. The final LI-RADS categories, as well as the sensitivity, specificity, accuracy,
FNR, FPR, PPV, NPV and AUC of LR-5 using v2018 and each modified LI-RADS are listed in table 1. Modified LI-RADS I (in which HBP
hypointensity can be used to upgrade LR-4 to LR-5) showed higher sensitivity (94.4 vs 80.6%) and accuracy (93.5 vs 83.5%) than
LI-RADS v2018 without significantly reducing specificity (88.6 vs 97.7%), PPV (97.6 vs 99.4%), or AUC (0.915 vs 0.891).

CONCLUSION

Modified LI-RADS I may improve sensitivity and accuracy for diagnosing HCC without impairing specificity or positive predictive
value.

CLINICAL RELEVANCE/APPLICATION

HBP hypointensity may be used to upgrade LR-4 to LR-5 without impairing specificity or positive predictive value for a diagnosis of
HCC on gadobenate dimeglumine-enhanced MRI in Chinese patients.
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PURPOSE

To determine whether upgrading LR-4 lesion to LR-5 using ancillary features (AF) favoring HCC in LI-RADS version 2018 increases
the diagnostic performance of HCC.

METHOD AND MATERIALS

112 patients with chronic B-, C- viral hepatitis or cirrhosis and surgically proven primary hepatic malignancy (98 HCC, 11 cHCC-CCC,
2 IHCC, 1 dysplastic nodule) were evaluated with gadoxetate-enhanced MRI in 2013. Two board-certified radiologists
retrospectively assessed the presence of major features of HCC, imaging features of LR-M criteria, and HCC favoring ancillary
features according to LI-RADS v2018 and assigned an LI-RADS category for each nodule in consensus. The diagnostic accuracy of
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each LI-RADS category was described by sensitivity, specificity and positive and negative predictive values with 95% confidence
interval. LR-4 lesions were then upgraded to LR-5 if (1) at least one HCC favoring AF was present and (2) lesion was not previously
upgrade from LR-3 to LR-4. Diagnostic accuracy of this upgraded LR-5 was compared to initial LR-5 using McNemar X2-test. 5-year
overall survival (OS) was evaluated via Kaplan-Meier method, log rank test and Cox proportional hazard model.

RESULTS

All three out of three LR-3 lesions, 18 (85%) out of 21 LR-4 lesions, 70 (98%) out of 71 LR-5 lesions and 7 (41%) out of 17 LR-M
lesions were HCCs. As for non-HCC malignancy, except for 3 (27%) out of 11 cHCC-CCCs and 1 dysplastic nodule, all non-HCC
malignancy were assigned as LR-M. 9 (42%) out of 21 initial LR-4 lesions were upgraded to LR-5 due to more than one HCC favoring
AF. For HCC, initial LR-5 showed sensitivity and specificity of 71.4% and 92.8%, while HCC favoring AF-upgraded LR-5 showed
sensitivity and specificity of 79.6% and 85.7%. Accuracy of upgraded LR-5 was 80.4% compared to 74.1% of initial LR-5. In
McNemar X2-test, specificity of initial LR-5 was not significantly different from specificity of upgraded LR5 (P=0.317).

CONCLUSION

Upgrading LR-4 lesions to LR-5 increases accuracy without significantly decreasing HCC specificity; thus HCC favoring AF can be
used to upgrade LR-4 to LR-5.

CLINICAL RELEVANCE/APPLICATION

Contrary to LI-RADS v2018, HCC favoring ancillary features should be used to upgrade LR-4 lesions to LR-5 because it increases
accuracy of HCC without significantly decreasing HCC specificity.
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PURPOSE

To assess the performance of the LI-RADS v2017 Treatment Response Algorithm (TRA) in identifying viability of ablated
hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

This was an Institutional Review Board approved and HIPAA compliant retrospective study. Patients who underwent ablation of HCC
prior to liver transplantation between January 1, 2011, and December 31, 2015, at a single tertiary care center were identified. All
patients underwent pretreatment abdominal MRI within 90 days of treatment and post-treatment MRI within 90 days of transplant.
Based on transplant histopathology colocalized with imaging, lesions were categorized as completely (100%) or incompletely
(<=99%) necrotic. Three radiologists classified each nodule into an LR-TR category (Viable/Non-Viable) according to imaging
features. Final LR-TR categories were compared with histopathology and the correlation was calculated. Inter-reader agreement
was assessed using Fleiss' Kappa.

RESULTS

36 patients with 53 lesions were included. 58% (31/53) of lesions were ablated using microwave ablation, and the remaining 42%
(22/53) with radiofrequency ablation. TRA accuracy for predicting complete tumor necrosis at the time of transplant ranged from
0.75-0.78, with a negative predictive value ranging from 0.77-0.80. Accuracy for predicting incomplete tumor necrosis at the time
of transplant ranged from 0.61-0.78, with a positive predictive value ranging from 0.68-0.89. 11% (6/53) of treated lesions were
LR-TR Equivocal by consensus, with most (5/6) incompletely necrotic on histopathology. Inter-reader agreement for pre-treatment
LI-RADS category was k=0.44 (95% CI 0.16-0.62), lower than agreement for TRA category, k=0.68 (95% CI 0.57-0.78).

CONCLUSION

The TRA is accurate in predicting viable or non-viable HCC after ablation. Of the ablated lesions rated as LR-TR Equivocal, many
were incompletely necrotic nodules.

CLINICAL RELEVANCE/APPLICATION

The LI-RADS TRA's performance for predicting histopathological necrosis in HCC lesions following locoregional therapy has not been
extensively assessed, and in this work is shown to be accurate.
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PURPOSE

To determine the frequency of occurrence and strength of association with hepatocellular carcinoma (HCC) of each ancillary
feature (AF) in the Liver Imaging Reporting and Data System (LI-RADS) version 2018, and to develop an appropriate strategy for
applying the AFs to improve diagnostic performance on gadoxetate disodium-enhanced MRI.

METHOD AND MATERIALS

A total of 385 nodules (283 HCCs, 18 non-HCC malignancies, 84 benign nodules) of 3.0 cm or smaller in 266 patients at risk for HCC
who underwent gadoxetate disodium-enhanced MRI in 2016 were retrospectively evaluated. Two radiologists independently
assigned a LI-RADS category to each nodule. The frequency and diagnostic odds ratio of each AF were assessed. To improve the
diagnostic performance for HCC, various criteria were developed based on the number of AFs detected favoring malignancy in
general or HCC in particular. Generalized estimating equation models were used to compare the diagnostic performance of each
criterion with that of the major features (MFs) only.

RESULTS

The AFs showing a significantly different frequency between HCC and non-HCC lesions were restricted diffusion, mild-moderate T2
hyperintensity, transitional-phase hypointensity, hepatobiliary-phase hypointensity, and hepatobiliary-phase isointensity. Of these
AFs, hepatobiliary-phase hypointensity had the highest frequency and strongest association with HCC. When we applied AFs in
addition to MFs, the new criterion (with a number of AFs >=4) had significantly higher sensitivity (80.6% vs. 70.0%; P<.001) than
MFs only, without a significant lowering of specificity (85.3% vs. 90.2%; P=.060).

CONCLUSION

The AFs varied in the frequencies of occurrence and strengths of association with HCC. To improve the diagnostic performance for
HCC, a new criterion of four or more AFs in addition to the MFs might be the best option.

CLINICAL RELEVANCE/APPLICATION

A criterion of four or more AFs in addition to MFs may be the best strategy to improve the diagnostic performance for HCC on
gadoxetate disodium-enhanced MRI using LI-RADS, and is recommended in the evaluation of suspected HCC in patients at risk.
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PURPOSE

To assess the influence of quantitative arterial phase hyperenhancement (APHE) and washout (WO) of contrast enhanced MRI on
LI-RADS v2018 categorization and compare the quantitative LI-RADS score with conventional qualitative reading.

METHOD AND MATERIALS

60 patients (19 female; mean age 56y) at risk for HCC with 71 liver lesions (28 hepatocellular carcinoma (HCC), 43 benign lesions)
who underwent MRI with extracellular contrast agent were included in this HIPPA-compliant retrospective study. Four blinded
radiologists independently reviewed all MRI and assigned a LI-RADS score per lesion. Two other radiologists drew regions of
interests within the lesion and the adjacent liver parenchyma on pre- and post-contrast MR images. The percentage of arterial
enhancement and the liver-to-lesion contrast ratio were calculated for quantification of APHE and WO. The presence or absence of
APHE, WO or both was recorded according to the quantitative measurements. Using these quantitative parameters, a quantitative
LI-RADS score was assigned in lesions classified as LR-3-5. The diagnostic accuracy was assessed with receiver-operating-
characteristics (ROC) analysis and the DeLong test to compare for significant differences between the area under the curve (AUC).
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RESULTS

The ROC analysis for the qualitative LI-RADS score showed an AUC of 0.869, 0.946, 0.940 and 0.919 for reader 1, 2, 3, and 4,
respectively. The quantitative LI-RADS score where only APHE/WO/or both were replaced showed an AUC of 0.875/0.849/0.874,
0.942/0.924/0.914, 0.933/0.917/0.878 and 0.902/0.852/0.843 for readers 1, 2, 3 and 4, respectively. The AUC of the quantitative
LI-RADS score was significantly lower than of the qualitative score only for reader 4 when quantitative WO (p=0.012) and both,
quantitative APHE and WO (p=0.047) were used.

CONCLUSION

The qualitative LI-RADS score showed similar or higher diagnostic accuracy compared to the quantitative LI-RADS score. Therefore,
qualitative visual assessment appears to be the better approach to scoring liver lesions according to LI-RADS v2018.

CLINICAL RELEVANCE/APPLICATION

A quantitative approach for LI-RADS scoring does not increase diagnostic accuracy; hence, visual assessment should be maintained
to score liver lesions according to LI-RADS v2018.
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PURPOSE

Determine the accuracy of abbreviated-protocol dynamic contrast enhanced MRI and complete-protocol MRI for detection of
hepatocellular carcinoma (HCC) in cirrhosis patients

METHOD AND MATERIALS

In this IRB-approved HIPAA-compliant retrospective cohort study, 100 consecutive cirrhosis patients underwent standard
complete-protocol MRI (cMRI) at 1.5T or 3T for workup for suspected HCC, using extracellular gadolinium contrast. Images of
abbreviated-protocol MRI (aMRI; coronal T2-weighted and axial dynamic contrast-enhanced T1-weighted sequences) were
extracted from cMRI (aMRI sequences + unenhanced axial T2-, T1-, and diffusion-weighted sequences). Both aMRI and cMRI
images were independently read by 4 blinded fellowship-trained abdominal radiologists using Liver Imaging and Reporting Data
System (LI-RADS) v2018. Each review (aMRI, cMRI) was scored as positive if any liver observation of LR-4, 5, or M was present, or
negative otherwise. Each patient was followed from the time of index cMRI until final HCC status was determined using a composite
reference standard of histopathlogy <=6 months, consensus expert panel review of index cMRI or followup-CT/MRI <=6 months (by
two different senior abdominal radiologists), and clinic followup at >12 months (in those with negative index cMRI only). Patient-
level HCC detection sensitivity and specificity were calculated for aMRI and cMRI with 95% confidence intervals, and compared by
McNemar's test at a=0.05.

RESULTS

Mean age of the study cohort was 57.7 years (range 23-77). 14 patients were excluded due to non-diagnostic exam (5), prior HCC
treatment (1), use of hepatobiliary contrast agent (1), loss to followup (3), and unable to determine final HCC diagnosis (4). Per-
reader detection accuracy of aMRI and cMRI in remaining 86 cirrhosis patients are shown in Figure. No statistically significant
differences were found by McNemar's test (p>0.05) between aMRI and cMRI, in sensitivity or specificity.

CONCLUSION

Abbreviated-protocol dynamic contrast enhanced MRI has sensitivity 89.3-96.4% and specificity 84.5-89.7% for HCC detection; no
statistically significant difference was found compared to complete-protocol MRI. Further validation is needed in an asymptomatic
cirrhosis population to support its use as a screening test.

CLINICAL RELEVANCE/APPLICATION

Abbreviated-protocol dynamic contrast enhanced MRI (a 15-min exam) offers high sensitivity and specificity for hepatocellular
carcinoma (HCC) detection and has a potential as a screening test in cirrhosis patients at risk for HCC.
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PURPOSE

LI-RADS (Liver Imaging and Reporting Data System) Tumor Response (LR-TR) algorithm standardizes the assessment of tumor
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response to locoregional therapy in hepatocellular carcinoma (HCC). This study evaluated the inter-reader reproducibility of LR-TR
categories (nonviable, equivocal, viable), and whether LR-TR categories predict survival in patients with HCC after first-time drug-
eluting-beads transarterial chemoembolization (DEB-TACE).

METHOD AND MATERIALS

All DEB-TACE procedures from 2011 to 2015 at two hospitals affiliated with a liver transplant center were reviewed. Key exclusion
criteria were prior HCC-related treatment and lack of pre- and post-treatment multiphasic abdominal MRI or CT within 3 months of
DEB-TACE. Four readers (2 radiology residents and 2 fellowship-trained abdominal radiologists) independently reviewed the pre-and
post-treatment exams, assigned LR-TR categories to up to two treated tumors per patient, and measured the size of the pre-
treatment and the enhancing component of the treated tumor. Inter-reader agreement for LR-TR categories and tumor size were
respectively assessed by Fleiss' kappa and intra-class correlation coefficient (ICC). Kaplan-Meier/Cox survival analysis for patient-
level LR-TR category (the mode of all lesion LR-TR categories by all readers in a patient) was performed, before and after adjusting
for Barcelona Clinic for Liver Cancer stage (BCLC A vs. >=B) and Child-Pugh-Turcott class (CPT A vs. >=B).

RESULTS

75 patients were included, yielding 108 lesions. Inter-reader agreement was moderate for the three LR-TR categories (κ=0.56
[0.55,0.58]). Inter-reader reproducibility for tumor size was excellent for untreated tumors (ICC=0.94 [0.92,0.95]) and good for
treated tumors (ICC=0.83 [0.78,0.87]). No significant difference was detected in overall survival between LR-TR nonviable and
viable groups (Fig. 1) before or after adjustment for BCLC stage/CPT class, respectively p=0.96 and 0.78.

CONCLUSION

LI-RADS tumor response algorithm for HCC after first-time DEB-TACE has moderate inter-reader reproducibility but may not predict
overall survival. Further reader education/training is needed to improve reproducibility. Further research is needed to better
translate LR-TR assessment to predict patient survival/guide therapy.

CLINICAL RELEVANCE/APPLICATION

LI-RADS tumor response algorithm for HCC requires reader education and may not predict survival in patients undergoing first-time
DEB-TACE.
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PURPOSE

The American College of Radiology Contrast-Enhanced Ultrasound Liver Imaging Reporting and Data System (CEUS LI-RADS) is
developed to classify focal liver observations in patients at risk of HCC. The aim of this prospective multicenter study is to validate
the CEUS LI-RADS.

METHOD AND MATERIALS

A total of 273 nodules from 255 patients at risk of HCC are included in this ongoing study conducted at 8 centers (6 in the USA, 1
in Canada and 1 in Italy). Focal liver observations are classified as LR-5, (definitely HCC) if greater than 1 cm with arterial phase
hyperenhancement, and late, mild washout. Rim enhancement and/or early washout and/or marked washout qualify as LR-M
(malignant, but not specific for HCC). Other observations are classified as definitely benign (LR-1); probably benign (LR-2),
intermediate malignancy probability (LR-3); probably HCC (LR-4). Tumor-in-Vein is characterized as LR-TIV. Definite HCC diagnosis
on MRI, imaging follow-up or histology for MRI-indeterminate observations were used as reference standard.

RESULTS

The median focal liver observation size is 2.4cm. Of 273 nodules, 162 (59%) have confirmed diagnosis while 111 (41%) nodules
remain indeterminate, currently undergoing imaging surveillance or awaiting histological confirmation. Of 162 confirmed nodules, 136
are HCC (82%), 6 (4%) other malignancies (2 ICC, 1 combined hepatocellular-cholangiocarcinoma, 3 metastasis) and 22 (14%) are
benign. A total of 84 confirmed observations are characterized as LR-5 and 100% of them are HCC. The sensitivity of LR-5 for HCC
is 63%. All 14 LR-1 and LR-2 observations are benign. All 11 LR-M observations are malignant (5 HCC, 4 metastasis, 2 ICC). 67%
(14/21) of LR-3 observations and 92% (24/26) of LR-4 observations are HCC. 5% of nodules are not characterized on CEUS (LR-NC)

CONCLUSION

The CEUS LR-5 classification is 100% specific for HCC, confirming high clinical value of CEUS for noninvasive HCC diagnosis.

CLINICAL RELEVANCE/APPLICATION



Contrast-enhanced ultrasound is a reliable method of focal liver observations classification in patients at risk for HCC
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PURPOSE

To assess the value of qualitative and quantitative radiomics features measured with MRI for noninvasive prediction of
histopathologic and genomics characteristics, as well as outcomes of hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

This retrospective study was IRB-approved and the requirement of informed consent was waived. Forty-eight patients with HCC
(M/F 35/13, mean age 60y) who underwent hepatic resection or transplant within 4 months of abdominal MRI were included.
Qualitative imaging traits, quantitative non-texture related and texture features were assessed in index lesions on contrast-
enhanced T1-weighted and diffusion-weighted images. Advanced histopathological analysis was performed using multiplex
immunohistochemistry. Gene expression analysis was performed on paraffin-embedded tissue blocks of the index HCC lesions. The
association of imaging features with histopathologic and genomics features was assessed using binary logistic regression and
correlation analyses. Binary logistic regression analysis was also employed to analyze the association of radiomics, histopathologic
and genomics features with radiological recurrence of HCC at 12 months.

RESULTS

Qualitative (correlation coefficient r=-0.41-0.40, P<0.042) and quantitative (r=-0.52-0.45, P<0.049) radiomics features correlated
with immunohistochemical cell type markers for T-cells (CD3), macrophages (CD68), and endothelial cells (CD31). MRI radiomics
features also correlated with expression of immunotherapy targets PD-L1 at protein level (r=0.41-0.47, P<0.029) as well as PD1 and
CTLA4 at mRNA expression level (r=-0.48-0.47, P<0.037). Follow-up imaging data up to at least 1 year after surgery was available
for 43 patients, of whom 10 patients showed HCC recurrence within 1 year after surgery. Several radiomics features showed
significant association with HCC recurrence (highest AUC =0.80, odds ratio=5.51, P<0.028), while histopathologic and genomics
features did not (P>0.098).

CONCLUSION

We observed significant associations of MRI radiomics features with HCC histopathological and genomics characteristics and
recurrence. We are currently validating these results in a prospective study.
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Our results suggest that MRI radiomics features may serve as noninvasive predictors of HCC biological properties and recurrence,
providing potentially valuable information for treatment planning.
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PURPOSE

To assess the application of a machine learning (ML) model-based approach for differentiating benign and malignant focal hepatic
lesions on post-contrast dual energy CT (DECT) using tumor analysis and radiomics prototypes (eXamine, Siemens Healthineers).

METHOD AND MATERIALS

Our included 174 adults from the US (Site-A: 103, 65 ± 15 years, 53M:50F) and India (Site-B=71, 48 ± 17 years, 46M:25F) with
benign (Site-A=60;Site-B=35) or malignant (Site-A=43;SiteB=36) focal hepatic lesions on post-contrast dual source, DECT (Site-A:
Siemens Force or Flash; Site-B: Siemens Flash). Most malignant lesions had histology; benign lesions had characteristic imaging
features or were stable on follow-up CT. Low and high kV images in arterial phase (2-3mm) were de-identified, exported, and
processed with the TA prototype to derive iodine concentrations and uptakes as well as 585 radiomic features within each lesion's
volume and rim. ML model based statistical evaluation (Site-A: Training; Site-B: Test) was performed with the radiomics prototype.
Random Forest Classifier was used to calculate the accuracy (AUC) for differentiating benign and malignant hepatic lesions.

RESULTS

Multivariate logistic regression demonstrated that 31 radiomic features enabled distinction between benign and malignant lesions
(AUC 0.7-0.8; p=0.0002-0.03; gldm, glszm, glrlm, glszm, first order-kurtosis). With ML model based random forest classifier 12 inner
rim radiomic features enabled lesion characterization (AUC=0.82, p<0.0001) with high specificity (97%) and positive predictive value
(94%). Only 1/35 benign (flash-filling hemangioma) lesions was classified as malignant lesion (false positive). Compared to
radiomics, accuracy was lower for normalized and total iodine uptake (AUC= 0.7; p-0.003; outer lesion rim).

CONCLUSION

With a ML model, the DECT based tumor analysis and radiomics prototypes enable accurate differentiation of benign and malignant
hepatic lesions.

CLINICAL RELEVANCE/APPLICATION

Trained ML based predictive models can be generated and integrated with clinical workflow to characterize and classify focal
hepatic lesions seen on dual-energy CT.
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PURPOSE

Definitive morphological imaging features of combined hepatocellular-cholangiocarcinoma (cHCC-CC) have not been established. We
aim to use radiomic features to predict diagnosis of cHCC-CC, cholangiocarcinoma (CC) and hepatocellular carcinoma (HCC) with
machine learning.

METHOD AND MATERIALS

We conducted a retrospective review of pre-treatment gadolinium or gadoxetate disodium enhanced liver MRI performed between
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2004 and 2018 in our institute for 86 patients with pathology proven cHCC-CC (n=38), CC (n=24) and HCC (n=24). Precontrast,
arterial, portal venous, hepatic venous and 5 minutes delayed phases were included. Regions of interest (ROIs) were drawn around
the largest diameter of the tumors, avoiding nearby normal tissues. 1370 radiomic features were extracted by standard library
(PyRadiomics 2.1.2). Using Principle Component Analysis, they were fused to 20 first principle components that explain the majority
of variance. These components were used in a 4-fold cross-validation by a Support Vector Machine (SVM) classifier to evaluate the
performance of the predictive model for each MRI sequence using pathology diagnosis as endpoints.

RESULTS

We tested two endpoints predictions: 1. cHCC-CC vs. non cHCC-CC with the expectation of differentiating cHCC-CC from HCC and
CC, given its unique pathology; 2. HCC vs. non HCC, due to the difference in management. For differentiation of cHCC-CC from HCC
and CC, fused radiomic features from hepatic venous and precontrast phases demonstrated higher prediction value than other
sequences, with AUC of 0.77 and 0.64 respectively. For the differentiation of HCC from cHCC-CC and CC, arterial, 5 min delayed,
portal venous, and hepatic venous phases demonstrated highest prediction values, with AUC of 0.81, 0.80, 0.79, and 0.79
respectively.

CONCLUSION

cHCC-CC is a unique histological entity with treatment implications including liver transplantation due to poorer prognosis than
either HCC or CC. Our results demonstrated fused MRI radiomic features in hepatic venous and precontrast phases are promising in
differentiating cHCC-CC from HCC and CC. MRI of arterial and 5 min delayed phases have good predictive value to differentiate
cHCC-CC and CC from HCC.

CLINICAL RELEVANCE/APPLICATION

The promising predicative value of radiomic MRI features in the differentiation of cHCC-CC, HCC and CC will help with improved
preoperative imaging diagnosis and treatment planning including liver transplantation.
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PURPOSE

The clinical indexes are not sufficiently accurate in predicting the outcome of remnant liver function after surgery. The purpose of
this study was to determine a radiomics model based on preoperative gadoxetic acid-enhanced MR imaging for predicting liver
failure (LF) after major hepatectomy in cirrhotic patients with hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

For this retrospective study, a radiomics-based model was developed based on 101 patients with HCC, with major liver resection
between June 2012 and June 2018. Radiomic features were obtained from hepatobiliary phase of gadoxetic acid-enhanced MR
images. The radiomics signature was built by using the least absolute shrinkage and selection operator method and multivariable
logistic regression model was adopted to establish a radiomics nomogram. Nomogram performance for predicting liver failure was
determined using its receiver operating characteristics curve, calibration curve and decision curve.

RESULTS

The radiomics signature, with radiomics score calculated consisting of 5 radiomics features, achieved favorable performance for
predicting LF. The radiomics nomogram, which incorporated the radiomics signature and indocyanine green clearance rate at 15
minutes (ICG-R15), showed the highest performance for predicting liver failure (area under the curve [AUC],0.894; 95% confidence
intervals [CI], 0.823-0.964). The integrated discrimination improvement (IDI) analysis showed a significant improvement in the
accuracy of LF prediction, especially when radiomics signature was added to the clinical prediction model (IDI = 0.117, P = 0.002).

CONCLUSION

A radiomics-based model of preoperative gadoxetic acid-enhanced MR images can be used for liver failure in cirrhotic patients with
HCC after major liver resection.

CLINICAL RELEVANCE/APPLICATION

A radiomics-based model in predicting liver failure after major hepatectomy
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PURPOSE

The accurate preoperative assessment of tumor stage is critical for treatment and prognosis of rectal cancer. This study was aimed
at constructing a radiomic prediction model to preoperatively assess the primary tumor (T) stage accurately in patients with rectal
cancer.

METHOD AND MATERIALS

The magnetic resonance imaging (MRI) data of 349 patients with rectal cancer were collected from February 2011 to October 2017
in this study (T1, n=49; T2, n=79; T3, n=157; T4, n=64). The patients were divided randomly into training cohort (n=240) and
validation cohort (n=109). The radiomic features were extracted from high-resolution T2-weighted imaging (HR-T2WI) and
diffusion-weighted imaging (DWI) data, then selected to compose radiomic signatures. Incorporating the radiomic signatures and
clinical independent risk factors, we constructed a radiomic assessment model by artificial neural network (ANN). The calibration,
discrimination, and clinical utility of the radiomic models were assessed by independent validation.

RESULTS

The radiomic signature was significantly related to T stage of rectal cancer (p<0.01), and showed good preoperatively T-staging
performance. The area under the curve (AUC) was 0.822, 0.733 and 0.779 in discriminating between early stages (T1 and T2
stage, T1/2) and advanced stages (T3 and T4 stage, T3/4), between T1 and T2 stages, and between T3 and T4 stages,
respectively. Moreover, with combination of the raidomic signature and clinical independent risk factors, the raidiomic assessment
models showed improved performance. The AUC was 0.858, 0.801 and 0.815 discriminating between T1/2 and T3/4 stages,
between T1 and T2 stages, and between T3 and T4 stages, respectively. And the performance was confirmed in an independent
validation cohort (AUC, 0.842, 0.773 and 0.730).

CONCLUSION

The radiomic model has an excellent performance in preoperative assessment of T stage of rectal cancer. It can improve the
accuracy of T staging in patients with rectal cancer.

CLINICAL RELEVANCE/APPLICATION

The radiomic prediction model can improve the accuracy of T-staging assessment in patients with rectal cancer.
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PURPOSE

To develop a radiomics signature based on pre-treatment multiparameter MRI features to estimate disease-free survival (DFS) in
patients with locally advanced rectal cancer (LARC) after receiving neoadjuvant chemoradiotherapy (CRT) and to establish a
radiomics nomogram incorporating the radiomics signature and clinicopathological findings.

METHOD AND MATERIALS

142 consecutive patients with LARC (training: validation cohorts = 71:71) were enrolled in our retrospective study. 1188 imaging
features were extracted from pre-CRT T2WI, contrast enhanced T1WI, and ADC images for each patient. Least absolute shrinkage
and selection operator (LASSO) Cox regression was performed to select key features and build a radiomics signature in the training
set, and the cutoff point of the radiomics signature to divide the patients into high- and low-risk groups was determined using ROC
curve analysis. Kaplan-Meier analysis was used to determine the association of the radiomics signature and DFS. Combining
clinicopathological factors, a radiomics nomogram was constructed to validate the radiomic signatures for individualized DFS
estimation. Nomogram discrimination and calibration were evaluated.

RESULTS

Higher Rad-scores were significantly associated with worse DFS in both the training and validation cohorts (both P< 0.05). The
radiomics nomogram, incorporating the radiomics signature and ypN, tumor differentiation, and MRF, estimated DFS (C-index, 0.715;
95% confidence interval [CI], 0.67-0.79) better than the clinicopathological or Rad-score-only nomograms.

CONCLUSION

This study demonstrated that the radiomics signature is an independent biomarker for the estimation of DFS in patients with LARC.
Combining the radiomics nomogram improved individualized DFS estimation.

CLINICAL RELEVANCE/APPLICATION

radiomics signature is an independent biomarker for the estimation of DFS in patients with LARC
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PURPOSE

To investigate the impact of radiation dose and reconstruction CT settings on the reproducibility of radiomic features within the
same patient, as well as to identify correction factors for mitigating these sources of variability.

METHOD AND MATERIALS

This is a retrospective study of 78 patients (33 women [mean age, 61 years; age range, 28-74 years] and 55 men [mean age, 60
years; age range, 34-81 years] with 151 metastatic liver lesions who underwent a single-energy dual-source contrast-enhanced
dose split staging CT. By using the imaging raw datasets technique parameters were altered, resulting in 28 different CT datasets
per patient which included different dose level, section thickness, kernel and reconstruction algorithms settings. Using a training
dataset, reproducible intensity, shape and texture RFs (r2>0.95) were selected and correction factors were calculated by using a
linear model to convert each RF to its estimated value under the reference technique. Using a test dataset, reproducibility of
hierarchical clustering based on RFs measured under different CT techniques was assessed.

RESULTS

The percentage of RFs deemed reproducible for any variation of the different technical parameters was 11% (12/106). RFs in the
shape category were the least likely to be affected by variability due to changes in technical parameters (87.5% [14/16]). Of all
technical parameters, reconstructed section thickness had the largest impact on the reproducibility of RFs (12.3% [13/106]). The
results of the hierarchical cluster analysis, showed improved clustering reproducibility when reproducible RFs without and with
dedicated correction factors (Prob=0.62-1.0) where used.

CONCLUSION

Our patient study confirmed that many RFs are highly affected by CT acquisition and reconstruction settings to the point of being
non-reproducible. By selecting reproducible RFs along with dedicated correction factors a significant improvement in the clustering
reproducibility of RFs could be achieved.

CLINICAL RELEVANCE/APPLICATION

Radiomic features of databases with heterogenous CT radiation dose and reconstruction settings are largely non-reproduceable and
thus, may be limited in their use for prognostic clinical studies.
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PURPOSE

To assess if machine learning (ML) based-radiomics can predict and measure treatment response in patients with metastatic liver
disease in patients with breast cancer.

METHOD AND MATERIALS

Our IRB approved study included 98 adult women (mean age 54±11 years) with metastatic liver disease from breast cancer. All
patients underwent contrast abdomen-pelvis CT in portal venous phase at two timepoints - baseline (BL: pre-treatment) and
follow-up (FU: between 3-12 months following treatment). Patients were subcategorized into three subgroups based on RECIST
1.1. criteria (Response Evaluation Criteria in Solid Tumors version 1.1): 32 with stable disease (SD), 32 with partial response (PR)
and 34 with progressive disease (PD) on follow up CT. CT images from BL and FU were deidentified and exported to radiomics
prototype (eXamine, Siemens Healthineers). The prototype enabled semiautomatic segmentation of the target liver lesions for
extraction of first and high order radiomics. Statistical analyses with logistic regression and random forest classifiers was performed
with the prototype to assess how well BL radiomics predicts treatment response, and whether radiomics can differentiate SD from
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PD and PR on the two timepoints.

RESULTS

BL radiomics differentiated SD from PR (AUC 0.718) and also SD from PD (AUC 0.797). There was no significant difference between
the radiomics on BL and FU CT images of patients with SD (P= 0.998). Busyness (an NGTDM feature) and surface volume ratio (a
shape feature) were the most powerful predictors of PD between the BL and FU exams (AUC 0.892). BL and FU radiomics were
strong measures of PR (AUC 0.938; p= 0.026 with multivariate logistic regression) and random forest classification (AUC 0.78).

CONCLUSION

Radiomics can predict and measure treatment response in patients with metastatic liver disease.

CLINICAL RELEVANCE/APPLICATION

Machine-learning based radiomics has promise to help predict and differentiate stable metastatic liver disease from progressive
disease and partial response to treatment.
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PURPOSE

In the clinical management of advanced gastric cancer (AGC), preoperative identification of early recurrence after curative
resection is essential. Thus, we aimed to create a Radiomic Model Using Computed Tomography to predict early recurrence in AGC
patients preoperatively.

METHOD AND MATERIALS

Ethical approval was obtained for this retrospective analysis, and the informed consent requirement was waived. This study enrolled
521 consecutive patients (302 in the training set and 219 in the test set) with clinicopathologically confirmed AGC from our center.
Radiomic features were extracted from preoperative diagnostic CT images. Machine learning methods were applied to shrink feature
size and build a predictive radiomic signature. We incorporated the radiomic signature and clinical risk factors into a nomogram using
multivariable logistic regression analysis. The area under the curve (AUC) of operating characteristics (ROC) and accuracy were
assessed to evaluate the nomogram's performance in discriminating early recurrence.

RESULTS

A radiomic signature, including two hand crafted features and one deep learning feature, was significantly associated with early
recurrence (p-value<0.0001 for both sets). The radiomic signature showed a good performance for discriminating early recurrence
with AUCs of 0.820 (95% CI, 0.772-0.869) in the training set and 0.799 (95% CI, 0.741-0.857) in the test set. In addition, clinical
N stage, clinical T stage, and carcinoembryonic antigen levels were considered independent predictors for early recurrence. The
nomogram, combining all these predictors, showed powerful prognostic ability in both the training and test sets with AUCs of 0.851
(95% CI, 0.807-0.895) and 0.842 (95% CI, 0.791-0.894), respectively. The predicted risk yielded good agreement with the
observed recurrence probability.

CONCLUSION

By incorporating a radiomic signature and clinical risk factors, we created a radiomic nomogram to predict early recurrence in
patients with AGC, preoperatively, which may serve as a potential tool to guide personalized treatment.

CLINICAL RELEVANCE/APPLICATION

radiomic nomogram may improve risk stratification and serve as a potential biomarker for guiding individual care in patients with
AGC.
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PURPOSE

The relatively poor expert restaging accuracy of MRI in rectal cancer after chemoradiation (sensitivity ~53%) may be due to
difficulties in visual assessment of residual tumor. However, both the rectal wall and lumen may distort in shape due to tumor
impact. While previous studies have examined radiomic appearance (texture) of rectal tumors on MRI, we evaluated whether
radiomic shape features of the entire rectal wall and the lumen are associated with pathologic tumor stage after chemoradiation
therapy (CRT).

METHOD AND MATERIALS

60 patients were retrospectively identified across 2 sites, from whom an axial 3T T2W MRI was available after standard-of-care
chemoradiation but prior to excision surgery. The entire rectal wall (ERW) and the lumen were annotated by an expert radiologist on
all MRIs. 96 shape descriptors (2D and 3D) were extracted from each of lumen and ERW separately, for each patient. Top 2 ranked
radiomic shape features associated with pathologic tumor stage (evaluated on excised specimens) were identified via cross-
validation on a training subset from Site 1 (n=33). These were evaluated using discriminant analysis on a hold-out validation set of
27 patients (n=13 from Site 1, n=14 from Site 2).

RESULTS

Top-ranked radiomic shape descriptors for distinguishing low (ypT0-2) and high (ypT3-4) stages after CRT were 2D shape change in
ERW across rectal volume (p=0.0004) and 3D volumetric roundness of the lumen (p=0.0014). These features resulted in an AUC of
0.82 in the training set (n=33), and an AUC of 0.82 on hold-out validation (n=27, 2 sites). By contrast, ERW volume (p=0.0357) and
lumen volume (p=0.8431) were not significantly different or discriminatory between pathologic stages in either cohort.

CONCLUSION

Radiomic shape features of the entire rectal wall and lumen are highly relevant for discriminating patients with low and high tumor
stage after chemoradiation, likely capturing implicit effects of residual tumor expanding or contracting the rectum.
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CLINICAL RELEVANCE/APPLICATION

First study of radiomic shape features of rectal structures on post-chemoradiation MRI reveal physiologically intuitive differences in
low and high pathologic tumor stages, and could enable better evaluation of rectal cancer response to neoadjuvant CRT.
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PURPOSE

We aimed to systematically evaluate and determine the diagnostic accuracy of the magnetic resonance tumor regression grade
(mrTRG) for diagnosing pathological complete response (pCR) and pathological T1 or lower than T1 stage ( <=ypT1) in rectal cancer
patients treated with neoadjuvant chemoradiotherapy (CRT), with a focus on the selection of candidates for less aggressive
treatments such as local excision or watch and wait approaches.

METHOD AND MATERIALS

Original studies that investigated the correlation of mrTRG with pathological tumor regression grade and pathological T stage were
identified in MEDLINE and EMBASE up until August 31, 2018 according to PRISMA guidelines. The search terms included colorectal
cancer, chemoradiation therapy, magnetic resonance imaging, and response or regression. A bivariate random effects model was
used to for statistical analysis.

RESULTS

Six studies with 916 patients were included. The meta-analytic summary sensitivity and specificity of mrTRG 1 for pCR were 32.3%
(95% CI, 18.2-50.6%) and 93.5% (95% CI, 91.5-95.1%) (Fig. 1A), while for <=ypT1 they were 31.8% (95% CI, 16.2-53.0%) and
94.7% (95% CI, 91.9-96.5%) (Fig.1B). On the contrary, sensitivity and specificity of mrTRG 1 or 2 for pCR were 69.9% (95% CI,
60.2-78.1%) and 62.2% (95% CI, 56.2-67.8%), while those for <=ypT1 were 71.4% (95% CI, 61.6-79.6%) and 67.7% (95% CI,
59.8-74.7%).

CONCLUSION

mrTRG 1 showed high specificity for pCR and <=ypT1, but suboptimal sensitivity. mrTRG 1 or 2 showed higher sensitivity for pCR
and <=ypT1, but lower specificity. Because of the suboptimal sensitivity of mrTRG 1, it might be limited as a criterion for organ
preservation after CRT.

CLINICAL RELEVANCE/APPLICATION

Good response of mrTRGs may be a limited criterion for diagnosing pCR or selecting patients for local excision or watch and wait
approaches.

Participants
Lanqing Yang, Chengdu, China (Presenter) Nothing to Disclose
Bing Wu, MD, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Xiaoxin Liu, Yinchuan, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

lqyang95@163.com

PURPOSE

To investigate the role of intravoxel incoherent motion diffusion-weighted imaging (IVIM) and diffusion kurtosis imaging (DKI) in
evaluating pathological complete response (pCR) to neoadjuvant chemoradiotherapy (CRT) in locally advanced rectal cancer
(LARC).

METHOD AND MATERIALS

42 LARC patients (cT3/4 or N+) were consecutively enrolled in this prospective study, and underwent pre- and post-CRT rectal MRI
on a 3.0 T MRI scanner, including IVIM and DKI sequences with 12 b values. They all received neoadjuvant CRT and subsequent
surgery. Pathological tumor regression grade (TRG) of the surgical specimen served as the reference standard. Patients were
divided into pCR (TRG0) and non-pCR group (TRG1-3). Slow diffusion coefficient (D) (.10-3 mm2/s), fast diffusion coefficient (D*)
(.10-3 mm2/s), perfusion-related diffusion fraction (f), mean kurtosis (MK), mean diffusion (MD) (.10-3 mm2/s) and
monoexponential ADC value (.10-3 mm2/s) were calculated by manually drawing ROIs on three representative slices of primary and
residual tumor on pre- and post-CRT b=800 s/mm2 images. ROIs were then copied to images of IVIM and DKI parameters.
Independent t test, Mann-Whitney U test, and ROC curves were used for statistical analyses.
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RESULTS

The pCR group (n=7) had a significant higher post-CRT f ( P=0.012), D*(P=0.027), MD ( P=0.005) and ADC value (P=0.016) than
non-pCR group (n=35). Also the percentage changes of f (P=0.034), MD (P=0.043) and ADC value (P=0.030) after CRT were
significant higher in the pCR group. ROC curves showed that post-CRT f, D*, MD and ADC value presented AUCs of 0.739, 0.722,
0.788, and 0.767 in selecting pCR, and the post-CRT MD had a higher sensitivity (82.9% vs. 77.1%) and similar specificity (both
85.7%) than ADC value. Besides, percentage changes of f, MD, and ADC value after treatment presented AUCs of 0.755, 0.747,
and 0.735 in identifying pCR, and the percentage f had a higher specificity (85.7% vs. 71.4%) and lower sensitivity(71.4% vs. 80%)
than ADC value.

CONCLUSION

IVIM and DKI parameters, especially MD and f could help to differentiate pCR from non-pCR after nCRT in LARC.

CLINICAL RELEVANCE/APPLICATION

IVIM and DKI could help to more reliably select pCR in patients with LARC after CRT, thus could help individualized treatment in
clinical. Complere responders may receive non-operative treatment instead of radical resection with reduced surgery related
morbidities and improved life quality.
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PURPOSE

The aim of this study was to investigate the additional value of post-nCRT MRI characteristics for predicting locally advanced rectal
cancer patients 3-year DFS.

METHOD AND MATERIALS

In this retrospective study, pre- and post-neoadjuvant chemoradiotherapy (nCRT) MRI morphologic (e.g. pre-nCRT MRI-detected
extramural venous invasion) and clinicopathologic variabilities (e.g. pathological complete response) were evaluated in all patients.
3-year DFS was estimated using Kaplan-Meier product-limit method, and Cox proportional hazards models were used to determine
associations between morphologic or clinicopathologic variabilities and survival outcomes.

RESULTS

A total of 171 patients (median age of 55 years; age range, 27-82 years) were included in the study. 137 (80.1%) patients
performed both pre- and post-nCRT MRI examination, while 34 (19.9%) patients did not perform post-nCRT MRI. Pathological type
of tumor was an independent predictor for 3-year survival on pathologic variables. In univariate and multivariate analysis, non-
adenocarcinoma was a significant factor for worse long-term survival outcomes with the DFS of 38.0 months (95% CI 25.1-51.0
months, P=0.022) in univariate and with the HR of 3.155 (95% CI 1.160-8.586) in multivariate analysis (P=0.024). Other pathologic
characteristics subgroup (vascular tumor thrombus, dentate line involvement, CRM involvement and KRAS gene mutation) showed
worse DFS compared to reference subgroup in Kaplan-Meier univariate analysis, but the difference were not significant in COX
analysis.The 3-year DFS of patients with positive mrEMVI were 52.6 months in univariate analysis, while the negative patients were
65.1 months (P=0.003). Multivariate analysis result was not significantly different (P=0.563), but the HR in mrEMVI positivity
patients was 1.270 .In univariate analysis, mrTRG was the independent predictor for 3-year survival on post-nCRT MRI variables
(P=0.011) . Partial response patients showed worse DFS compared to those with complete response (HR=2.809, 95% CI 0.451-
17.496), but the difference was not significant (P=0.268).

CONCLUSION

Pathological type was the independent risk factor for long-term outcomes in LARC patients; while the other morphologic and
clinicopathologic characteristics were not significantly related to survival.

CLINICAL RELEVANCE/APPLICATION

Pre- and post-nCRT MRI characteristics provide more individualieze predicting information for LARC patients outcomes.
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PURPOSE

To analyze the detailed reasons of discrepancy between restaging MRI and pathology in comprehensive morphologic indicators of
tumor response

METHOD AND MATERIALS

The MRI and pathological data of 57 consecutive patients who received neoadjuvant treatment and curative surgery from August
2015 to July 2018 were prospectively collected and retrospectively analyzed. The sensitivity and specificity of restaging MRI in
detecting tumor regression grade (TRG), T, N stage, circumferential resection margin (CRM), extramural vascular invasion (EMVI)
were calculated when taking pathology as reference. One-by-one comparison between restaging MRI and pathology was conducted
to analyze the detailed reasons of discrepancy.

RESULTS

The sensitivity of restaging MRI in detecting TRG3-5, T3-4, N+, CRM involvement and EMVI was 77.1%, 100.0%, 75.0%, 87.5% and
91.7%, respectively. Whereas the specificity was 72.7%, 62.5%, 70.7%, 85.7% and 64.4%, respectively. Perirectal irregular
spiculation of fibrosis caused overstaging of T2 disease. Extramural infiltration depth of residual tumor in fibrotic area was not
accurately identified, therefore accurate T3 staging was not obtained. Massive fibrosis mixed with tumor-like signal could stretch
mesorectal fasica or adjacent organs, and be evaluated as persistent CRM involvement or T4b disease. Fibrosis could manifest as
similar shape and signal intensity to invaded vessels shrinked after treatment, resulted in the overstaging of EMVI. Inflammatory cell
infiltration in fibrotic area could demonstrate as high signal intensity on DWI, which was similar to residual tumor and resulted in the
omission of pCR. Acellular mucin scattered in massive fibrosis could manifest as residual tumor. Edematous mucosa and submucosa,
and muscularis propria could also be mistaken as residual tumor for the intermediate signal intensity on T2 weighted images.

CONCLUSION

MRI was prone to overstage the residual tumor. The discrepancy between MRI and pathology was mostly caused by the
misinterpretation of fibrosis. Inflammation cell infiltration, acellular mucin, edematous mucosa and submucosa, and muscularis propria
could also be mistaken as residual tumor.

CLINICAL RELEVANCE/APPLICATION

Preoperative prediction of tumor response is essential for treatment decision. Identification of what MRI features lead to
misinterpretation could help improve selection of good responders.

Participants
Amy D. Metry, MD, Cairo, Egypt (Presenter) Nothing to Disclose
Tagwa Idris, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Nabil A. Elshafeey, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ly Nguyen, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ganiraju Manyam, Houston, TX (Abstract Co-Author) Nothing to Disclose
Meiyue Hong, Houston, TX (Abstract Co-Author) Nothing to Disclose
Jeniffer S. Davis, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Zhiqin Jiang, Houston, TX (Abstract Co-Author) Nothing to Disclose
David Menter, Houston, TX (Abstract Co-Author) Nothing to Disclose
Jeffrey Morris, Houston, TX (Abstract Co-Author) Nothing to Disclose
David Hong, Houston, TX (Abstract Co-Author) Nothing to Disclose
Scott Kopetz, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Rivka R. Colen, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

rrcolen@gmail.com

PURPOSE

To determine the ability of CT-derived radiogenomic signatures/models to predict between key mutation (BRAF/KRAS/other wild-
type {WT}) of primary colorectal carcinoma (CRC) patients and their overall survival (OS).

METHOD AND MATERIALS

In this retrospective study, we evaluated 134 histopathological proven CRC patients with known genomic data, and available
treatment naïve contrast-enhanced CT scans. Using 3D slicer, the entire primary tumor was semi-automatically segmented on the
porto-venous phase, and the volume of interest (VOI) was extracted; subsequently, the VOI was imported into our in-house
pipeline radiomic analysis to obtain 610 radiomic features per volume. For feature selection, classification model and validation, the
least absolute shrinkage selection operator regression (LASSO), Xgboost, and leave-one-out-cross-validation were used,
respectively.

RESULTS

Of 134 patients (male, 66; female, 68; average age, 57.9 years) with BRAF (N=47), KRAS (N=46), and WT (N=41); for mutation
status, top 55 LASSO features were able to stratify the CRC patients, with an accuracy (99.3%), area under the curve (99.88%-
100%), and P-value (2.2e-16). For overall survival 40 LASSO features were able to predict good versus poor OS (30 months), with
sensitivity, specificity, and P-value of 100%, 97%, and 2e-16 respectively. Additional subgroup analysis revealed the ability of only
10 LASSO features to predict OS for BRAF, KRAS and WT with P-value of 3.049e-9, 9.19e-11, and 2.87e-7.

CONCLUSION
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Our radiogenomic signatures were able robustly to stratify the CRC patients based on their molecular data, and to predict their OS
status using pre-treatment CT scans.

CLINICAL RELEVANCE/APPLICATION

Radiogenomics is an emerging field that lends a non-invasive tool for quick CRC patients stratification based on their
genomic/molecular profiles.
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PURPOSE

To evaluate risk factors of rectal cancer and develop prognostic scoring system for individual recurrence risk assessment.

METHOD AND MATERIALS

Total 489 rectal cancer patients who underwent surgery from 2009 to 2013 were included in the study. Univariate and multivariate
Cox proportional hazard model were used to determinate significant prognostic factors among clinical (age, sex, clinical stage, CEA
level, anastomotic leak), radiological (anal verge, tumor length, peritoneal reflection, T-, N-stage, lateral LN involvement,
threatened circumferential resection margin (CRM), T3 subclassification, extramural venous invasion (EMVI), mean apparent
diffusion coefficient (ADC), diffusion volumetry), and pathologic variables (pCRM, lymphatic/venous/perineural invasion, pathologic
subtype, immunohistochemistry markers, T-, N-stage). Individual prognostic scores were calculated from selected significant
prognostic factors. Patients were divided into low, moderate, and high risk groups according to the prognostic scores. Recurrence
rates of each risk groups were obtained. Recurrence free survivals were analyzed by Kaplan-Meier method with the log-rank test.

RESULTS

Distance from anal verge, presence of EMVI on MRI; perineural invasion, N stage on pathology were selected as significant
prognostic factors in multivariate analysis. Pathologic T-stage was added to these factors to build prognostic scoring system. Risk
coefficient of each 5 factor was assigned as 2, 3, 3, 3, 1, respectively, according to the beta coefficient (ß = 0.52, 0.65, 0.8,
0.31, 0.89). Total 489 patients were classified as low (score 0-1, n=172), intermediate (score 2-3, n=123), and high (score 4-11,
n=194) risk groups, according to individual prognostic scores (0-11). Recurrence rates of low, intermediate, and high risk groups
were 7.6%, 15.5%, 36.6%, respectively (p<0.001). The Kaplan-Meier curve for recurrence free survival showed the prognostic
differences between the 3 risk groups.

CONCLUSION

Multifactorial prognostic scoring system based on radiologic and clinicopathologic variables correlated well with recurrence rate
after rectal cancer surgery and could be a comprehensive approach to evaluate the prognosis of individuals.

CLINICAL RELEVANCE/APPLICATION

New prognostic scoring system, based on radiologic, and clinicopathologic factors, is useful for comprehensive assessment of
individual recurrence risk in the post-operative rectal cancer patients.
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PURPOSE

To assess the feasibility of simultaneous multislice-accelerated diffusion-weighted imaging (SMS-DWI) of the rectum compared to
conventional DWI (C-DWI) for rectal cancer patients.

METHOD AND MATERIALS

DWI of the rectum was performed for 65 patients with initially diagnosed rectal cancer. All patients underwent C-DWI and SMS-DWI
with acceleration factors of 2 and 3 (SMS2-DWI and SMS3-DWI, respectively) using a 3 T machine. Acquisition times of three DWI
sequences were measured. Image quality among the three DWI sequences was reviewed by two independent radiologists using a 4-
point Likert scale and subsequently compared using the Friedman test. Apparent diffusion coefficient (ADC) values for rectal cancer
and normal rectal wall were compared among the three sequences using repeated measures analysis of variance.

RESULTS



Acquisition times using SMS2-DWI and SMS3-DWI were 38.2% and 55.5%, respectively, shorter than those with C-DWI. For all
image quality ratings other than distortion (image sharpness, artifact, lesion conspicuity, and overall image quality), C-DWI and
SMS2-DWI produced better image qualities than did SMS3-DWI (P < 0.001), with no significant differences observed between C-
DWI and SMS2-DWI (P >= 0.054). ADC values of rectal cancer (P = 0.943) and normal rectal wall (P = 0.360) were not significantly
different among C-DWI, SMS2-DWI, and SMS3-DWI.

CONCLUSION

SMS-DWI using an acceleration factor of 2 is feasible for rectal MRI, resulting in substantial reductions in acquisition time while
maintaining diagnostic image quality and ADC values similar to those with C-DWI.

CLINICAL RELEVANCE/APPLICATION

SMS-DWI using an acceleration factor of 2 can be incorporated into routine rectal MRI protocol, with shorter scan time and similar
image quality compared to conventional DWI.
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PURPOSE

The aims of this study were to compare coefficient of variation (CV) in MR hepatobiliary image and serum biomarkers such as
aspartate aminotransferase to platelet ratio index (APRI) and fibrosis-4 index (FIB-4) values according to the histopathologic
fibrosis score, to identify the diagnostic performance of CV map in diagnosing hepatic fibrosis and to assess measurement reliability.

METHOD AND MATERIALS

This study was a prospective multicenter study which included 51 patients with 3-T liver MR imaging using gadolinium EOB DTPA
and liver biopsy or surgery. Patients were divided into 4 groups according to the liver fibrosis score ; Group 1 (F0, 1), Group 2 (F2),
Group 3(F3), Group 4 (F4). To quantitatively measure the hepatic fibrosis, MR hepatobiliary image was analyzed to identify
inhomogeneous signal intensities calculated from CV map in the liver parenchyma. We also evaluated the comparison study of
among CV, APRI and FIB-4. The diagnostic performance of the CV map for significant (>F2) and advanced (F3) fibrosis was
evaluated using receiver operating characteristic (ROC) curve. Intra and interobserver agreement of CV measurement was
analyzed.

RESULTS

Mean CV values in each group were Group 1 : 3.73 ± 0.21, Group 2 : 4.17 ± 0.89, Group 3 : 4.40 ± 0.82, and Group 4 : 5.22 ±
1.10, respectively (P=0.014). APRI and FIB-4 didn't show statistical significance among each group (APRI p=0.642, FIB-4 p=0.188).
Area under curves of ROC were 0.828 for significant fibrosis and 0.781 for advanced fibrosis. Intra and Interobserver agreement of
CV map measurement were 0.993 and 0.834.

CONCLUSION

CV value based on hepatobiliary MR image provides accurate discrimination of hepatic fibrosis with reliable measurements and
demonstrates high diagnostic performance.

CLINICAL RELEVANCE/APPLICATION

MRI is commonly used to diagnose hepatocellular carcinoma and for surveillance. Hepatobiliary image can provide the information of
hepatic fibrosis even if the liver biopsy is not perfomed.
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PURPOSE

In line with recent imaging guidelines and mechanistic approach for understanding chronic pancreatitis (CP), there is an unmet need
for new systems for quantitative pancreatic imaging assessment. The aims were to present a new approach for assessment of
imaging features in CP, to apply this system in a multi-center cohort of CP patients (feasibility study), and to report inter-reader
agreement between expert radiologists (validation study).

METHOD AND MATERIALS

The feasibility study included pancreatic computed tomography (CT) or magnetic resonance imaging (MRI) from 496 patients with
definitive CP in the Scandinavian Baltic Pancreatic Club (SBPC) database. Images were assessed according to the new SBPC
imaging system (quantitative assessment of ductal and parenchymal features). Inter-reader agreement of reported imaging
parameters was investigated for 80 CT and 80 MRI examinations by two expert radiologists.

RESULTS

Reporting of the imaging features into the imaging system was deemed feasible for >80% of CT and >90% of MRI examinations.
Quantitative assessments of main pancreatic duct diameters, presence/number/diameter of calcifications, and gland diameters had
high levels of inter-reader agreement with kappa-values of 0.75-0.87 and intraclass correlation coefficients of 0.74-0.97 (see
Figure). The more subjective assessments, e.g. irregular main pancreatic duct and dilated side-ducts, had poor to moderate
agreement with kappa-values of 0.03-0.44.

CONCLUSION

The presented system provides a feasible mean for systematic assessment of CP imaging features. Imaging parameters based on
quantitative assessment, as opposed to subjective assessments, have better reproducibility and should be preferred in the
development of new grading systems for understanding pathophysiology and disease progression in CP.

CLINICAL RELEVANCE/APPLICATION

Our system could support the ongoing new strategies for improved understanding and diagnosis of CP, identifying better
quantitative imaging biomarkers for exploring early CP and progression of CP.
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PURPOSE

To evaluate non-alcoholic fatty pancreas disease identified by ultrasound (US-determined NAFPD) as a risk factor for coronary
heart disease (CHD), and to evaluate its predictive value for intermediate/high CHD risk, compared to US-determined non-alcoholic
fatty liver disease (US-determined NAFLD) severity.

METHOD AND MATERIALS

We conducted a retrospective analysis of young adults (18- to 40-years-old) who underwent a health screening examination
September, 2017 and June, 2018. NAFPD was categorized as non/mild/moderate/severe based on the echogenicity of the pancreas
relative to that of the renal parenchyma. NAFLD were categorized as absent/mild/moderate/severe based on difference in
echogenicity between the liver and kidney, visibility of the intrahepatic vessel walls, and of the diaphragm. CHD risk was calculated
using the Framingham risk score (FRS). Spearman correlation, multivariate and receiver operating characteristic (ROC) curve
analyses were used to compare predictive performance.

RESULTS

FRS increased with increasing US-determined NAFPD severity (rho=0.624, p<0.001), with a concomitant increase in the odds ratio
for intermediate/high CHD, with an area under the ROC curve [AUC] for determining intermediate/high CHD risk in NAFLD patients of
0.687. There was no difference between the predictive performance of US-determined NAFLD or NAFPD severity with regard to
intermediate/high CHD risk (p=0.17). The combination of US-determined NAFPD and NAFLD severity significantly improved the ability
to distinguish intermediate/high CHD risk (AUC, 0.807; p<0.001).

CONCLUSION

US-determined NAFPD severity was well correlated with the FRS and associated with the prevalence of intermediate/high CHD risk.

CLINICAL RELEVANCE/APPLICATION

US-determined NAFPD severity combined with US-determined NAFLD severity may be useful for predicting which patients may have
a higher risk of CHD.
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PURPOSE

To demonstrate for patients with arms-down position that the radiation dose can be reduced without affecting the diagnosis at
abdomen computed tomography (CT).

METHOD AND MATERIALS

The control group was eight patients with arms-down position, and dose modulation-on was applied in abdomen CT Pre phase. The
experimental group was twenty-three patients with arms-down position, and dose modulation-off was applied in abdomen CT Pre
phase. Quantitative evaluation in two groups was compared with Hounsfield units (HU), standard deviation (SD), and signal-to-
noise ratio (SNR) of liver, abdomen aorta, paraspinal musculature and subcutaneous fat. The qualitative evaluation was assessed
on a scale of 5 points for overall image quality, subjective image noise, and beam hardening artifacts by comparing Pre and hepatic
venous phase (HVP) only to experimental group divided into four BMI groups. Dose evaluation was compared for CT dose index
(CTDI) and dose length product (DLP) by comparing Pre and HVP only to experimental group.

RESULTS

The experimental group has no significant statistical difference from the control group except for the SD of liver and HU of
subcutaneous fat in HU, SD, and SNR (p<0.05). The Pre phase with dose modulation-off had slightly increased beam hardening
artifacts and subjective image noise compared to HVP with dose modulation-on. In addition, overall image quality had slightly
decreased. In the dose evaluation, the Pre phase had significantly lower CTDI and DLP compared to the HVP (P < 0.05).

CONCLUSION

In conclusion, our results demonstrated that dose modulation-off can reduce radiation dose for patients with arms-down position
without affecting the diagnosis in abdomen CT.

CLINICAL RELEVANCE/APPLICATION

In particular, dose modulation-off can reduce radiation dose for patients with arms-down position with low weight and normal
weight without affecting the diagnosis in abdomen CT.
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PURPOSE

To determine the ability of CT-derived radiogenomic signatures/models to predict between key mutation (BRAF/KRAS/other wild-
type {WT}) of primary colorectal carcinoma (CRC) patients and their overall survival (OS).

METHOD AND MATERIALS

In this retrospective study, we evaluated 134 histopathological proven CRC patients with known genomic data, and available
treatment naïve contrast-enhanced CT scans. Using 3D slicer, the entire primary tumor was semi-automatically segmented on the
porto-venous phase, and the volume of interest (VOI) was extracted; subsequently, the VOI was imported into our in-house
pipeline radiomic analysis to obtain 610 radiomic features per volume. For feature selection, classification model and validation, the
least absolute shrinkage selection operator regression (LASSO), Xgboost, and leave-one-out-cross-validation were used,
respectively.

RESULTS

Of 134 patients (male, 66; female, 68; average age, 57.9 years) with BRAF (N=47), KRAS (N=46), and WT (N=41); for mutation
status, top 55 LASSO features were able to stratify the CRC patients, with an accuracy (99.3%), area under the curve (99.88%-
100%), and P-value (2.2e-16). For overall survival 40 LASSO features were able to predict good versus poor OS (30 months), with
sensitivity, specificity, and P-value of 100%, 97%, and 2e-16 respectively. Additional subgroup analysis revealed the ability of only
10 LASSO features to predict OS for BRAF, KRAS and WT with P-value of 3.049e-9, 9.19e-11, and 2.87e-7.
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CONCLUSION

Our radiogenomic signatures were able robustly to stratify the CRC patients based on their molecular data, and to predict their OS
status using pre-treatment CT scans.

CLINICAL RELEVANCE/APPLICATION

Radiogenomics is an emerging field that lends a non-invasive tool for quick CRC patients stratification based on their
genomic/molecular profiles.
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PURPOSE

To determine if triple-mutant (MT) versus wildtype (WT) mutation status in colorectal cancer (CRC) can be identified using CT
enhancement ratios and texture analysis of liver metastases.

METHOD AND MATERIALS

We identified 39 stage 4 colorectal cancer patients with molecular profiling; 33 of 39 had liver metastases and pre-treatment
multiphase CT (triple-mutant: APC/KRAS/TP53, n=21; wildtype, n=12). We performed a 2 part analysis on portal venous phase
images using: i) Enhancement ratios of manual attenuation measurements and ii) CT texture. i) Enhancement ratio: Attenuation of
largest metastasis, liver, and aorta was measured at the same axial level. Attenuation ratio of metastasis to aorta was correlated
with the molecular profile. ii) CT texture: Image segmentation and quantitative imaging feature extraction were performed including
image gradients, co-occurrence matrices, and pixel neighborhood statistics. Statistical analysis included Spearman correlation and
AUR for ROC. Pairwise analyses and independent t-tests were used to compare the means of identified imaging features for CT
texture. A random forest classifier was built to determine an integrated imaging signature for triple-mutant detection; p <0.05 was
considered statistically significant.

RESULTS

The median number of metastases/patient =2 (range, 1-9), median size =2.9 cm (range, 0.5 - 9.6). Average attenuation of
metastases was MT 53.6 HU and WT 57.4 HU. For MT only, attenuation of metastases correlated with liver attenuation (R=0.86),
p<0.001. On ROC analysis, the AUC was 0.8 for identification of mutation status with metastasis/aorta ratio. An attenuation ratio
threshold of <0.33 for MT status had 70% sensitivity, 84.6% specificity, 87.5% PPV, 64.7% NPV, and 75.8% accuracy. For CT
texture, imaging feature analyses of pairwise differences between MT and WT images were statistically significant; top features
including skewness (p=0.02), energy (p=0.03), and entropy (p=0.03). In-sample training accuracy for prediction of tumor mutation
status was 66%.

CONCLUSION

CT features of liver metastases may be used to determine mutation status in CRC. The inclusion of the aorta as an internal
standard may be beneficial in CT characterization.

CLINICAL RELEVANCE/APPLICATION

Triple-mutant colorectal cancer is associated with poor survival and lack of response to targeted therapies. CT identification of
genomic mutations in CRC may help identify resistance to targeted therapy.
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PURPOSE

To evaluate the diagnostic performance of LI-RADS v2018 for 10-19 mm HCC and whether modifications of LI-RADS criteria could
improve sensitivity without reducing specificity.

METHOD AND MATERIALS

Our IRB approved this retrospective singe-center study with waived informed consent requirement of all patients with chronic liver
disease with 10-19 mm observations on extracellular contrast agent-enhanced (ECA-) MRI from 2004 to 2018. Based on
histopathology or composite clinical and imaging data after a minimum of two years of follow up, the 160 observations in 156
patients included 136 (85%) HCCs, 3 (1.9%) iCCAs, 2 (1.3%) cHCC-CCAs, 1 (0.6%) dysplastic nodule, 2 (1.3%) hepatocellular
adenomas, 4 (2.5%) focal nodular hyperplasias, 4 (2.5%) hemangiomas, 7 (4.4%) perfusion alterations, and 1 (0.6%) inflammatory
scarring. LI-RADS MR major features (except threshold growth) were retrospectively assessed by two radiologists in consensus,
blinded to the reference standard. Observations were categorized according to LI-RADS v2018 as well as four modified LI-RADSs
versions including the following as LR-5 criteria: arterial phase hyperenhancement(APHE) and capsule only (mLI-RADS I), "washout"
without APHE (mLI-RADS II), "washout" and "capsule" without APHE (mLI-RADS III), "washout" or "capsule" without APHE (mLI-
RADS IV). Diagnostic performance parameters of LR-5 using v2018 and of each modified LI-RADS were assessed.

RESULTS

Using LI-RADS v2018, 0% LR-1 (0/3) and LR-2 (0/8), 75% (21/28) LR-3, 87.5% (14/16) LR-4, 97.9% (94/96) LR-5, and 77.8% (7/9)
LR-M were HCC. As shown in Table 1, the accuracy of LR-5 using LI-RADS 2018 for 10-19 mm HCC was modest. mLI-RADS II
provided higher sensitivity (72.1 vs. 69.1%) and accuracy (75.0% vs. 72.5%) than LI-RADS v2018 while maintaining high specificity
(91.7% vs. 91.7%). mLI-RADS IV provided the highest accuracy (78.1%) and sensitivity (76.5%) but lower specificity (87.5%).

CONCLUSION

The diagnostic accuracy of LR-5 using LI-RADS v2018 for 10-19 mm HCC was modest using ECA-MRI in patients with chronic liver
disease. Modification of LI-RADS criteria may improve sensitivity without reducing specificity.

CLINICAL RELEVANCE/APPLICATION

Expanding the LI-RADS 5 criteria to include "washout" without APHE for 10-19 mm observations may improve sensitivity for HCC
without impairing specificity.
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TEACHING POINTS

1. Review of appropriate fluoroscopic technique and timing for an esophagram/Upper GI series in the post-operative period2. Review
of the common weight loss surgical procedures, including their expected post-surgical anatomy and their acute and chronic
common/uncommon complications: -Gastric banding-Gastric sleeve-Roux-en-Y-Duodenal switch

TABLE OF CONTENTS/OUTLINE

1. Background/Introduction -Indications and considerations for the various weight-loss surgical procedures -Mechanisms of weight
loss based on procedure-Review of appropriate technique of esophagram/upper GI in post-operative period including a discussion of
choice of oral contrast, positions, magnification, and delayed or overhead radiographs -Review of the individual procedures (gastric
band, gastric sleeve, Roux-en-Y, duodenal switch), based on their complexity and efficiency, their post-operative anatomy, and
complications in the acute post-operative period as well as long-term complications 2. Examples of expected post-operative
fluoroscopic findings and post-operative complications with multi-modality imaging, with an emphasis on fluoroscopic diagnosis, and
including radiographic and CT findings, when appropriate3. Discussion of the benefits and limitations of the use of fluoroscopy in the
post-operative period for weight-loss surgeries
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TEACHING POINTS

The purpose of this exhibit is to: Review the hepatic chemotherapy-induced toxicity and correlate to the major contemporary
chemotherapeutic agents and their clinical use. Discuss and illustrate the pathophysiologic mechanisms and imaging findings of
diffuse and focal hepatic conditions secondary to chemotherapy and their main differential diagnosis. Increase radiologists'
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awareness of these imaging features allowing for early detection, avoiding misdiagnosis for neoplastic progression and improving
patient care.

TABLE OF CONTENTS/OUTLINE

Major classes of chemotherapeutic agents, clinical use and hepatotoxicity Diffuse liver manifestations: Steatosis/steatohepatitis
Sinusoidal obstructive syndrome (SOS) Pseudocirrhosis Chemotherapy-induced focal hepatopathy: Focal nodular hyperplasia Focal
steatosis Focal SOS Conclusion and future directions
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TEACHING POINTS

1. To familiarise radiologists with cross-sectional imaging findings that lead you to suspect an underlying malabsorption syndrome.
2. To show how CT/MR enterography are useful tools in diagnosing malabsorption syndromes. 3. To summarize key clinical
investigations a radiologist should know which can confirm the diagnosis.

TABLE OF CONTENTS/OUTLINE

Malabsorption syndromes can be challenging to diagnose clinically due to vague symptoms which develop slowly over time. Although
our understanding of these entities has evolved from barium studies, recognition of typical cross-sectional imaging findings is often
overlooked which can lead to delayed diagnosis. In our exhibit you will: 1. Learn the pathophysiology, causes and clinical
investigations for malabsorption. 2. Recognise how specific CT/MR findings together with clinical presentation can narrow the
differential diagnosis. 3. Highlight diseases involving the small bowel associated with malabsorption such as celiac disease,
scleroderma, lupus enteritis, amyloidosis, Whipple's disease, jejuno-ileal diverticulosis, eosinophilic duodenitis, intestinal
lymphangiectasia, radiation enteritis and infectious enteritides with endoscopic and pathologic correlation.
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TEACHING POINTS

- Understand the current concepts and management of anal disorders - Recognize anal anatomy and the main surgical techniques
of benign and malignant diseases of the anal canal - Comprehend the anal MRI technique, common difficulties, and how to
overcome them - Know the role and limitations of anorectal MRI - Recognize the most important imaging features to report in
benign and malignant anal lesions

TABLE OF CONTENTS/OUTLINE

INTRODUCTION - Epidemiology of anal and perianal disorders / ANATOMICAL AND HISTOLOGICAL CONCEPTS - Key anatomical
landmarks demonstrated by illustrations with MRI correlation / SURGICAL TECHNIQUES - Types of surgical approaches in anal
disorders / MRI TECHNIQUE - Preparation - MRI protocol and how to optimize it - Difficulties and how to overcome them / ROLE OF
IMAGING IN THE DIAGNOSTIC APPROACH AND MANAGEMENT OF THE MOST COMMON BENIGN AND MALIGNANT DISEASES OF THE
ANAL CANAL / Classification A) Benign entities - Perianal fistulas - Hemorrhoidal disease - Proctitis - Perianal abscess - Anal
stricture / stenosis - Anal mucosal prolapse - Scarring from obstetrical trauma - Skin tags B) Anal squamous cell carcinoma /
SYSTEMATIC APPROACH TO EVALUATE ANAL MRI - What to report in the evaluation of benign and malignant anal diseases - MRI
anal carcinoma structured report template
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TEACHING POINTS

Review history, advances and surgical techniques in small bowel transplantation Discuss causes of intestinal failure and indications
of small bowel transplantation Illustrate the role of different imaging modalities in assessing these patients pre- and post-
operatively Describe spectrum of imaging features in cases of intestinal failure and small bowel transplantation Assess complications
of small bowel transplantation

TABLE OF CONTENTS/OUTLINE

Overview / Introduction Etiology, clinical presentation of intestinal failure and indications of small bowel transplantation Imaging
modalities and spectrum of imaging features Case presentation illustrating indications, postoperative changes and complications
Impact of imaging findings on management
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TEACHING POINTS

Identify relevant anatomical landmarks for local staging of anal cancer in MRI. Recognize the optimal MRI protocol indicated for the
staging of the primary tumor and the readjustment of the anal canal. List the key points that should be included in the radiological
report for primary staging, restaging after neoadjuvant and local recurrence.

TABLE OF CONTENTS/OUTLINE

Currently, the multidisciplinary approach in anal cancer requires a more meticulous analysis of the pathology, which reflects in
staging (TNM) and treatment. This leads to a more generalized use of anal canal MRI and demands a greater radiologist knowledge
of the staging features. Rectal MRI plays a key role in pre- and post-treatment evaluation of rectal cancer, helping the
multidisciplinary team to select the most appropriate therapy option. In primary staging, anal canal MRI enables the radiologist to
describe the location and morphology of the tumor, provides its categories T and N, detects the presence of extramural vascular
invasion and identifies its relationship with surrounding structures, including the sphincter complex and the intersphincteric space.
In post-adjuvant re-evaluation, in addition to reevaluating the characteristics observed during primary staging, anal MRI is a useful
tool in the evaluation of the response to treatment.
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PURPOSE

The aim of this study is to evaluate the microstructure and microcirculation of regional lymph nodes (LNs) in rectal cancer by using
non-invasive intravoxel incoherent motion MRI (IVIM-MRI), and to distinguish metastatic from non-metastatic LNs by quantitative
parameters.

METHOD AND MATERIALS

All recruited patients underwent IVIM-MRI (b=0, 5, 10, 20, 30, 40, 60, 80, 100, 150, 200, 400, 600, 1000, 1500 and 2000 s/mm2)
on a 3.0 T MRI system. 168 regional LNs with a short-axis diameter equal to or greater than 5 millimetres from 116 patients were
evaluated by two radiologists independently, including 78 malignant LNs and 90 benign LNs. The following parameters were
assessed: the short-axis diameter (S), long-axis diameter (L), short- to long-axis diameter ratio (S/L), pure diffusion coefficient
(D), pseudo-diffusion coefficient (D*), and perfusion factor (f). Intraclass correlation coefficients (ICCs) were calculated to assess
the interobserver agreement between two readers. Receiver operating characteristic (ROC) curves were applied for analyzing
statistically significant parameters.

RESULTS

Interobserver agreement of IVIM-MRI parameters between two readers was excellent (ICCs>0.75). The metastatic group exhibited
higher S, L and D (P<0.001), but lower f (P<0.001) than the non-metastatic group. The AUC (95% CI, sensitivity, specificity) of the
multi-parameter combined equation for D, f and S was 0.811 (0.744~0.868, 62.82%, 87.78%). The diagnostic performance of the
multi-parameter model was better than that of an individual parameter (P<0.05).

CONCLUSION

IVIM-MRI parameters provided information about the microstructure and microcirculation of regional LNs in rectal cancer, also
improved diagnostic performance in identifying metastatic LNs.

CLINICAL RELEVANCE/APPLICATION

Nodal status is a key point in determining the therapeutic strategy of rectal cancer patients. The multi-parameter model comprising
D, f and S improved performance in diagnosing nodal status.
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PURPOSE

Hepatocellular carcinoma (HCC) screening is an effective method for early detection and effective treatment. Our purpose was to
investigate the patterns of HCC screening with imaging at a tertiary care transplant center.

METHOD AND MATERIALS

This is a retrospective IRB approved study where referrals for HCC screening during the year 2017 were identified via RIS system.
The first imaging event for each patient was identified. Inclusion included criteria: chronic liver disease, cirrhosis, HBV non cirrhotic,
age >18y. Exclusion criteria included: prior history of HCC, liver transplant, metastasis screening, non-cirrhotic HCV and acute
disease. Demographic information, medical history and imaging results were recorded. Association between imaging methods (US,
CT, MRI) and race/ethnicity, BMI, etiology and referring physician were analyzed by Chi-Square test. Imaging preferences of
referring physicians (N=28) were assessed by a survey.

RESULTS

1374 patients were identified with mean age of 59±12y, 59% male, 23% Caucasian (C), 23% Hispanic (H), 12% Asian (A) and 7%
African American (AA), 34% unknow/other race/ethnicity, mean BMI 28.4±6.1, mean AFP 28.1±576.2. Liver disease etiology was as
follows: HCV 35%, HBV 18%, alcohol 16%, NAFLD 14% and other 17%. 82% had cirrhosis. Imaging method utilization for MRI/US/CT
was 51%/ 33%/ 16%. Imaging modality was associated with race/ethnicity (p<0.001), BMI (p=0.019), etiology (p<0.001) and type
of referral (transplant hepatologist) (p<0.001). Our survey of physicians cited preference for MRI in 44%, US alternating with CT or
MRI in 31%, US alone in 13% and CT alone in 12%. Factors cited as relevant for imaging selection included: etiology (38%), Child-
Pugh class (63%), weight/BMI (44%) and insurance coverage (44%). Positive observations were found in 222 patients with 56
patients with HCC (mean size 2.2 ± 1.2 cm), providing a cumulative incidence of 4%.

CONCLUSION

MRI was the most frequently used modality (51%) for HCC screening, while only 33% received US, in contrast with the current
AASLD guidelines. Race/ethnicity, BMI, etiology and referral by transplant hepatologist were associated with the preferred imaging
method for HCC screening.

CLINICAL RELEVANCE/APPLICATION

Our clinical practice demonstrate that MRI is preferentially used for HCC screening (>50% of cases), in contrast to AASLD
guidelines. Imaging method selection was associated with race, BMI, etiology and referring physician.
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PURPOSE

This study aimed to assess the effect of deep learning reconstruction (DLR) on image quality and subjective acceptance of low
radiation dose abdominal CT in comparison with iterative reconstruction (IR) algorithm.

METHOD AND MATERIALS

This study included 21 patients who underwent low radiation dose abdominal CT. The CT data was post-processed using filtered
back projection (FBP), IR (AIDR-3D body standard), and DLR (AiCE body standard). Objective and subjective image quality
parameters were compared among the three different methods. Objective parameters included image noise and CT attenuation.
Subjective image quality parameters, i.e. depiction of the upper abdominal organs, pelvic organs, bone, and soft tissue were scored
on a 5-point scale. For images reconstructed with both IR and DLR, subjective acceptance of image appearance was evaluated
using a 5-point scale.

RESULTS

The mean CTDIvol and estimated effective dose were 1.2 ± 0.4 mGy and 1.1 ± 0.7 mSv for the low dose abdominal CT. There was
no significant difference in CT attenuation among the 3 reconstruction methods. The mean image noise on FBP, IR, and DLR images
was 35.8 ± 3.5, 14.0 ± 0.9, and 11.9 ± 1.3 HU, respectively. The difference among all reconstruction combinations was significant
(P < 0.01). The subjective image quality scores were significantly higher for DLR than the other images for all parameters (p <
0.01). The scores for subjective acceptance of image appearance were significantly higher for DLR than for IR (P < 0.01).

CONCLUSION
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DLR can yield significantly improved image quality and subjective acceptance in low radiation dose abdominal CT.

CLINICAL RELEVANCE/APPLICATION

Compared to IR algorithm, DLR can present a higher image quality and provide images improved subjective acceptance in low
radiation dose abdominal CT.
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PURPOSE

To evaluate the value of quantitative parameters derived from DESCT in the assessment of aggressiveness of rectal cancer.

METHOD AND MATERIALS

Seventy-eight patients with rectal cancers confirmed by pathology underwent contrasted DESCT scans. The normalized iodine
concentration (NIC) and normalized water concentration (NWC) of the tumor against artery were measured. The quantitative
parameters were compared and statistically analyzed between subgroups based on the following prognostic factors: pretreatment
carcinoembryonic antigen (CEA) levels, mesorectal fascia (MRF) status, T stage (T1,2 and T3,4), N stage (N0 and N1,2),
differentiation grade (poorly differentiated, poorly-moderately differentiated, moderately differentiated, moderately-well
differentiated, well differentiated), and lymphangiovascular invasion. The independent two-sample t test was performed to assess
differences between means of the subgroups.

RESULTS

The differences of NICs between MRF-free and MRF-invaded groups (P=0.042), between T2 and T3-4 stage groups (P=0.044),
between N0 and N+ (N1, 2) groups (P=0.036), between poorly differentiated group and other differentiated groups (P<0.05)were
significant, respectively. For CEA levels and lymphangiovascular invasion, no significant differences existed between subgroups. For
NWCs, there were no significant differences between subgroups based on the prognostic factors above all.

CONCLUSION

Higher NIC value is associated with a more aggressive tumor character. NIC may have the potential to become an imaging biomarker
of tumor aggressiveness character.

CLINICAL RELEVANCE/APPLICATION

Quantitative parameters derived from dual-energy spectral computed tomography may have the potential to become an imaging
biomarker of tumor aggressiveness character.
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PURPOSE

To investigate if qualitative and quantitative textural features on contrast-enhanced CT of the hepatic metastasis at primary
staging can predict KRAS mutation in patients with colorectal adenocarcinoma.

METHOD AND MATERIALS

In this IRB-approved study we retrospectively evaluated consecutive patients with colorectal adenocarcinoma treated at our
institution from January 2016 to March 2019. The exclusion criteria were (a) pre-treatment contrast-enhanced CT unavailable and
(b) no genetic profile available. Our final study population was 15 patients. One experienced oncologist with 5 years of experience
reviewed the medical record of patients. One experienced radiologist evaluated qualitative characteristics of the liver metastasis
based on a subjective evaluation. The radiologist also manually segmented all the liver metastases in all slices on venous phase of
CT using a free open-source software package ITK-SNAP version 3.4.0 in order to provide the volume of interest (VOI) of the tumor
for extraction of the quantitative textural features - radiomics signature. Statistical analysis was performed to evaluate
associations between qualitative features and quantitative textural features and KRAS mutation.

RESULTS

The mean age of the patients was 57 years (range, 32-85), 7/15 (47%) were men, 13/15 (87%) had the primary tumor in the right
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The mean age of the patients was 57 years (range, 32-85), 7/15 (47%) were men, 13/15 (87%) had the primary tumor in the right
colon, 8/15 (53%) had distant metastases only within the liver. The quantitative textural features on CT using the VOI of the liver
metastases demonstrated that contrast, contrast 135, dissimilarity, dissimilarity 90, and dissimilarity 135 were significantly different
between patients with wild-type and mutated KRAS (p-values = 0.04, 0.02, 0.02, 0.01, and 0.02, respectively). Qualitative
features demonstrated no significant difference between these two groups.

CONCLUSION

In our population, some texture features of the liver metastases on CT predicted the presence of KRAS mutation.

CLINICAL RELEVANCE/APPLICATION

The biology of colorectal cancer tumor has evolved over the last decade, guiding patient's treatment. Radiomics and radiogenomics
have the potential of providing a genetic profile based on conventional imaging modalities. However, it still lacks robustness before
widespread use.
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PURPOSE

The rationale of the LI-RADS v2018 is to simplify and achieve concordance with definitions advocated by AASLD and OPTN. LI-
RADS and OPTN criteria for HCC are similar, except for 10-19 mm observations with arterial phase hyper-enhancement (APHE) and
non-peripheral "washout" (NPW). The purpose of this study is to determine the clinical significance of this exception.

METHOD AND MATERIALS

IRB approval was obtained. HIPAA-compliant. We searched our retrospectively maintained database for consecutive patients who
underwent performed CT and/or MRI, from January 1, 2016 to July 1, 2018, with reported LR-4 and LR-5 with observations 10-19
mm in size with non-rim APHE. These nodules were subsequently classified according to the CT/MRI LI-RADS v2018 and the OPTN
criteria. Our final study population consisted of 23 of 501 patients. Statistical analyses were performed with software package R
and SAS (version 9.4; SAS Institute, Cary, NC).

RESULTS

Overall, 23 of 768 (2.9%) patients with LR-5 with observations 10-19 mm in size with non-rim APHE were identified. 12 patients
(1.5%) had observations with NPW and EC. These met criteria for OPTN 5A. 2 patients (0.2%) had observations with TG and met
OPTN 5A-g criteria. 9 patients (1.1%) with only NPW could be classified as LR-5 but are not assigned to any OPTN Class (Yates'
chi-square 8.841, p-value 0.0029).

CONCLUSION

LI-RADS, AASLD and OPTN criteria as overall similiar. In 2018, LI-RADS and AASLD have achieve complete concordance. The only
discordance between the LI-RADS and the OPTN criteria is the classification of observations 10-19 mm in size with APHE and NPW.
Although relatively infrequent, ocurring in 1.1% of the cases, it is nevertheless statistically significant.

CLINICAL RELEVANCE/APPLICATION

Although CT/MRI LI-RADS v2018 is a new and powerful tool that should be use in the evaluation of hepatocellular carcinoma (HCC),
further investigation is required obtain a unified LIRADS, AASLD and OPTN criteria.
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TEACHING POINTS

1. Review indications and surgical techniques of cadaveric and living split liver transplant 2. Review multimodal imaging of normal
liver transplant as well as vascular and non-vascular complications that can help timely diagnosis and appropriate management 3.
Present structured templates in liver transplants that can help communicate relevant findings related to the surgical team

TABLE OF CONTENTS/OUTLINE

Overview of indications and surgical techniques in liver transplant (cadaveric, living donor and split) with schematic illustrations Role
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Overview of indications and surgical techniques in liver transplant (cadaveric, living donor and split) with schematic illustrations Role
of various imaging modalities (Ultrasound, CT, MR, nuclear medicine, DSA) in liver transplant evaluation Multimodality imaging of
normal post-transplant liver appearance, and vascular and non-vascular complications Review of following complications with
illustrated examples: Vascular : Hepatic artery stenosis/thrombosis, arterial pseudoaneurysm, arteriovenous fistula Portal vein,
Hepatic vein, IVC stenosis/thrombosis Biliary: Biliary obstruction, leak Parenchymal: Infarct, rejection, abscess Perigraft hematoma,
abscess Structured reporting template for liver transplant evaluation
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TEACHING POINTS

TEACHING POINTS 1. Review anatomy of common gastrointestinal surgical procedures 2. Describe the surgical approach to multiple
GI interventions and radiographic evaluation of the post-operative patient utilizing imaging modalities including fluoroscopy and
computed tomography. 3. Review the potential complications of common GI surgical procedures and identify them on imaging
studies.

TABLE OF CONTENTS/OUTLINE

TABLE OF CONTENTS/OUTLINE Surgery and radiology often collaborate to assess a patient in a post-operative state from a
gastrointestinal procedure to evaluate for potential complications. It is critical for a radiologist to understand the surgical approach
of the procedure and potential complications to provide an adequate post-operative evaluation. This educational review of common
GI surgical procedures will evaluate the imaging characteristic of normal post-operative states and their potential post-operative
complications. After completing this educational exhibit, the reader will be able to evaluate multiple common gastrointestinal post-
operative states and their potential complications. Outline Esophagectomy Sleeve gastrectomy Roux-en-Y gastric bypass Whipple
procedure Ileoanal Anastomosis (J-Pouch)
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TEACHING POINTS

Magnetic resonance (MR) cholangiopancreatography (MRCP) is a widely used noninvasive method in the evaluation of
pancreatobiliary disorders. As opposed to endoscopic retrograde cholangiopancreatography (ERCP) it allows evaluation of biliary
ducts proximal and distal to injury, as well as extra ductal lesions. It's technique and protocols may vary, but there are some key
points that every radiologist must know in order to perform and extract the best out of this method. After reviewing this exhibit,
specially aimed for residents, trainees, and their tutors, the learner should be able to: 1. Understand how an MRCP is performed,
including contrast enhanced MR cholangiography (CE-MRC), focusing on current techniques, advantages, artifacts, pitfalls and how
to avoid them. 2. Discuss the indications of MRCP in correlation to ERCP. 3. Access normal/variant biliary anatomy, and 4. Identify
common biliary pathology such as stones, benign/malignant stricture, leaks, iatrogenic and others.

TABLE OF CONTENTS/OUTLINE

1. Introduction. 2. Techniques and Protocols of MRCP. 3. Indications of MRCP. 4. Artifacts, Pitfalls and how to avoid them. 5.
Normal/Variant Biliary Anatomy. 5.Biliary Pathology. 6. Conclusion.
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TEACHING POINTS

The purpose of this exhibit is to: 1. Educate the reader of this rare form of chronic pancreatitis including its subtypes, proposed
etiology, and pathogenesis. 2. Show characteristic diagnostic CT and MRI imaging findings and discuss potential complications. 3.
Identify key differentiators from its mimics including pancreatic adenocarcinoma, ampullary/duodenal adenocarcinoma, duodenitis,
and conventional/paraduodenal pancreatitis. 4. Briefly discuss current treatment and management, and explain how a prospective
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radiologic diagnosis could potentially save a patient from major abdominal surgery, particularly with high false positive and false
negative cytology results.

TABLE OF CONTENTS/OUTLINE

• Anatomy of the pancreaticoduodenal 'groove'. • Etiology, pathogenesis, subtypes and clinical presentation of groove pancreatitis.
• Review key imaging findings of groove pancreatitis, its complications and mimics on: - CT. - Conventional MRI. • Current
treatment and management options.
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TEACHING POINTS

Anatomic atlas of pelvic nodal groups and subgroups with clarification of existing misconceptions Discuss patterns of lymphatic
spread in rectal cancer as an important determinant of nodal invovlement Defintion of anatomic compartments in the pelvis with
specific regard to nodal localization

TABLE OF CONTENTS/OUTLINE

A detailed description of the anatomic nodal groups and subgroups with in the pelvis is provided, this covers pelvic sidewall and
mesenteric nodes. The rectum and different regions of the rectum are defined along with the patterns of lymphatic spread from
these different nodal regions. Practical examples of how this applies to determining nodal invovlment in rectal cancer along with
relevant reserach papers are presented Anatomic compartments in the pelvis are reviewed with regard to accurate localization of
nodes. The significance of accurate localization from the perspective of staging and surgical resection is reviewed.
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TEACHING POINTS

Describe genetics, pathology & clinical features of hereditary syndromes with pancreatic manifestations Review cross-sectional
imaging spectrum of pancreatic & extra-pancreatic findings in these syndromes Discuss current updates in early pancreatic cancer
Review screening & surveillance guidelines with special emphasis on role of imaging

TABLE OF CONTENTS/OUTLINE

Introduction Hereditary syndromes: Genetics & Pathology a) Pancreatitis: Cystic Fibrosis [CFTR] & Hereditary Pancreatitis [PRSS1
or SPINK1] b) Adenocarcinoma: Familial pancreatic cancer syndrome, Lynch, FAP , Peutz-Jeghers [STK11], FAMMM [CDKN2A],
HBOC [BRCA1 & BRCA2] & hereditary pancreatitis. c) Neuroendocrine tumors: MEN type1, VHL, NF type1&TS. d) Pancreatic cystic
lesions: Mccune-Albright syndrome [GNAS1], VHL & Peutz-Jeghers e) Pancreatoblastoma: Beckwidth-weideman syndrome. f)Primary
Hemochromatosis. Cross-sectional Imaging: US, CT, MRI & EUS Early pancreatic cancer: Role of Imaging Treatment & Prognosis
Imaging in Screening & Surveillance Future Directions Conclusion Summary: Imaging plays an important role in detection of
pancreatic manifestations in genetic syndromes. Identifying pancreatic cancer precursors helps in early diagnosis and imaging-
based screening & surveillance guidelines are pivotal in detecting pancreatic manifestations of hereditary cancer syndromes.
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TEACHING POINTS

Obesity is a chronic and multifactorial disease which prevalence has been growing in recent years at an alarming rate.
Concomitantly, the number of bariatric surgeries performed has dramatically increased. As a consequence, it is expected that a
number of patients will have a recurrent/persistent disease or surgical complications. Imaging may play a key role in evaluating the
scenario of post-bariatric surgery patients. The purpose of this exhibit is: (1) to understand the indications for bariatric surgery and
the types of surgery, (2) to review surgical techniques and the expected CT postsurgical appearance, (3) to systematize the main
complications of bariatric surgery using a case-based approach and (4) to discuss the role of imaging for post bariatric insufficient
weight loss or weight regain evaluation.

TABLE OF CONTENTS/OUTLINE

Who is a candidate for bariatric surgery? Guide to types of bariatric surgery and surgical techniques. Surgical and radiological
anatomy correlation and postoperative normal appearances. Fluoroscopic gastrointestinal studies and CT protocols for early and
late postoperative evaluation. Case-based approach to the main complications of bariatric surgery (fluoroscopic and tomographic
findings with surgical/endoscopic correlation). Case-based discussion of insufficient weight loss or weight regain.
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LEARNING OBJECTIVES

1) Explain the need for HCC screening in adults with cirrhosis. 2) Explain the limitations of ultrasound for HCC screening in adults
with cirrhosis, in particular adults with overweight or obesity. 3) Explain one approach for abbreviated MRI for HCC screening as a
potential alternative to ultrasound.
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LEARNING OBJECTIVES

1) Understand pitfalls in diagnosing, staging and post-therapy assessment of pancreatic ductal adenocarcinoma (PDAC). 2)
Understand what the surgeon and oncologist want from a staging CT/MRI report. 3) Learn to use standardized reporting template
for staging PDAC.

ABSTRACT

This presentation covers the diagnosis and staging of pancreas cancer (pancreatic ductal adenocarcinoma). There are multiple
pitfalls in the diagnosis of pancreas cancer and these are highlighted. The staging of pancreas cancer has changed in recent years
because of advances in surgical and oncologic therapy. Radiologists need to be aware of these developments, so that accurate
information may be reported. The value of standardized reporting is discussed.

Participants
Michael S. Gee, MD, PhD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To comprehend the indications for MR enterography. 2) To apply structured interpretation and reporting of MR enterography
studies. 3) To apply new techniques for decreasing MR enterography scan time.

ABSTRACT

None.



RC109D Rectal Cancer StagingParticipants

Michael H. Rosenthal, MD, PhD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand best practices for MR imaging of rectal cancer at diagnosis. 2) Learn and apply diagnostic criteria to accurately
stage rectal adenocarcinomas using MRI. 3) Understand common pitfalls in the interpretation of rectal MRI.

Printed on: 10/29/20



RC110A Liver Elastography: Pearls and Pitfalls

RC110B Liver Tumors: The Fundamentals of Interpretation with CEUS

RC110C Diffuse Liver Disease: HCC Surveillance and LI-RADS

RC110D CEUS for Liver Lesion Intervention and Follow-up

RC110

Liver Sonography 2019: An Update

Sunday, Dec. 1 2:00PM - 3:30PM Room: E350

GI US

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

LEARNING OBJECTIVES

1) Understand the limitations of shear wave liver stiffness measurements. 2) Learn how to recognize inaccurate liver stiffness
measurements. 3) Learn how to optimize performing liver stiffness measurements. 3) Recognize specific AP enhancement patterns
representative of benign liver tumors. will determine malignancy on the basis of washout following any degree of arterial phase
enhancement. 4) Appreciate that CEUS will frequently show washout, discordant with increasing enhancement on CECT or CEMR,
on the basis of the purely intravascular microbubble contrast agents for US as compared to interstitial contrast agents for CT and
MR scan. 5) Diagnose metastatic disease with optimal detection by sweeping the liver in the portal venous and late phase when
metastases are most conspicuous. 6) Understand the rationale for screening and surveillance in HCC. 7) Learn the US LI-RADS
categories and management recommendations. 8) Understand the US LI-RADS visualization scores. 9) Understand the role of CEUS
in the management of patients sent to ablation therapies in pre-treatment planning, intra-procedural and peri-procedural
assessment, and follow-up.

Sub-Events

Participants
Richard G. Barr, MD, PhD, Campbell, OH (Presenter) Consultant, Siemens AG; Consultant, Koninklijke Philips NV; Research Grant,
Siemens AG; Research Grant, SuperSonic Imagine; Speakers Bureau, Koninklijke Philips NV; Research Grant, Bracco Group; Speakers
Bureau, Siemens AG; Consultant, Canon Medical Systems Corporation; Research Grant, Esaote SpA; Research Grant, BK Ultrasound;
Research Grant, Hitachi, Ltd

LEARNING OBJECTIVES

1) Understand the limitations of shear wave liver stiffness measurements. 2) Learn how to recognize inaccurate liver stiffness
measurements. 3) Learn how to optimize performing liver stiffness measurements.

Participants
Stephanie R. Wilson, MD, Calgary, AB (Presenter) Equipment support, Koninklijke Philips NV; Equipment support, Siemens AG;
Equipment support, Samsung Electronics Co, Ltd; Research support, LANDAUER, Inc; Research support, Samsung Electronics Co,
Ltd; Speakers Bureau, Koninklijke Philips NV

For information about this presentation, contact:

stephanie.wilson@ahs.ca

LEARNING OBJECTIVES

1) Recognize specific AP enhancement patterns representative of benign liver tumors. will determine malignancy on the basis of
washout following any degree of arterial phase enhancement. 2) Appreciate that CEUS will frequently show washout, discordant
with increasing enhancement on CECT or CEMR, on the basis of the purely intravascular microbubble contrast agents for US as
compared to interstitial contrast agents for CT and MR scan. 3) Diagnose metastatic disease with optimal detection by sweeping
the liver in the portal venous and late phase when metastases are most conspicuous.

Participants
Aya Kamaya, MD, Stanford, CA (Presenter) Royalties, Reed Elsevier; Researcher, Koninklijke Philips NV; Researcher, Siemens AG

LEARNING OBJECTIVES

1) Understand the rationale for screening and surveillance in HCC. 2) Learn the US LI-RADS categories and management
recommendations. 3) Understand the US LI-RADS visualization scores.

Participants
Franca Meloni, MD, Milano, Italy (Presenter) Research Consultant, Johnson & Johnson; Speaker, Bracco Group

LEARNING OBJECTIVES

1) Understand the role of CEUS in the management of patients sent to ablation therapies in pre-treatment planning, intra-
procedural and peri-procedural assessment, and follow-up.



ABSTRACT

• Ultrasound (US) is considered the first imaging modality used to guide percutaneous interventional procedures. CECT and CEMRI
are frequently used to assess completeness of ablation. • CEUS is an ideal imaging modality for the management of oncologic
patients for clinical diagnostic imaging and interventional work-up during the planning, guidance, and immediate assessment of the
treatment and follow-up. • Planning of the treatment includes the assessment of size, number, vascularization and tumor margins of
the ablation target. • In pretreatment study, CEUS is complementary to CECT and/or CEMRI for tumor staging. • During the
procedure, CEUS can guide the needle insertion in cases of inconspicuity of the target or an occult tumor at unenhanced
ultrasound. • At the end of the ablation, multiple artifacts of post-procedure gas are present and require a 10/15 minute wait time
for their resolution. When only a few bubbles of gas remain visible, CEUS reinjection permits detection of vascular residual tumor
and guidance for immediate retreatment. This approach reduces incomplete ablation from 16 to 6% of cases. • In the assessment
of tumor post ablation, the use of CEUS is indicated when CECT or CEMRI are contraindicated or inconclusive. CEUS allows further
information on the evaluation of tumor recurrence in both HCC and metastases and should be included in addition to CECT/CEMRI in
follow-up protocols.

Printed on: 10/29/20



RC131

Tumor Ablation Beyond the Liver: Practical Techniques for Success (Hands-on)

Sunday, Dec. 1 2:00PM - 3:30PM Room: N226

GI IR

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Debra A. Gervais, MD, Boston, MA (Presenter) Nothing to Disclose
Muneeb Ahmed, MD, Boston, MA (Presenter) Research Grant, General Electric Company Stockholder, Agile Devices, Inc Scientific
Advisory Board, Agile Devices, Inc
Terrance T. Healey, MD, North Scituate, RI (Presenter) Nothing to Disclose
Anil N. Kurup, MD, Rochester, MN (Presenter) Research Grant, Galil Medical Ltd; Research Grant, EDDA Technology, Inc; Royalties,
Wolters Kluwer nv

For information about this presentation, contact:

kurup.anil@mayo.edu

LEARNING OBJECTIVES

1) Describe indications for tumor ablation in extrahepatic sites. 2) Describe approaches and techniques to help prevent and manage
organ specific complications. 3) Review results of tumor ablation in the lung, kidney, and bone.

ABSTRACT

Pulmonary malignancies, and specifically lung cancer, are a leading cause of death worldwide. Utilization of best current therapies
results in an overall five-year relative survival rate for all stages combined to be only 15%, necessitating the use of alternative
therapies. Image-guided ablation of lung malignancies is a revolutionary concept whose clinical applications are just beginning to be
developed. It has some advantages over traditional radiotherapy and chemotherapy. Its safety profile is similar to percutaneous
image guided lung biopsy. Almost all image-guided ablative procedures can be performed in an outpatient setting, mostly with
conscious sedation. Multiple applications can be performed without any additional risks. Contraindications are few and include
uncontrollable bleeding diathesis and recent use of anticoagulants. Image-guided ablation of lung malignancies is performed with
two basic rationales. In the first group it is used with an intention of achieving definitive therapy. These are patients who are not
candidates for surgery because of co-morbid medical contraindications to surgery, like poor cardiopulmonary reserve or patients
refusing to undergo operation. This cohort could potentially derive significant benefit form a minimally invasive alternative therapy.
In the second group it is used as a palliative measure as follows: (a) to achieve tumor reduction before chemotherapy (b) to
palliate local symptoms related to aggressive tumor growth, such as chest pain, chest wall pain or dyspnea (c) hematogenous
painful bony metastatic disease (d) tumor recurrence in patients who are not suitable for repeat radiation therapy or surgery
Image-guided ablation is expanding treatment options for the local control of non-small cell lung cancer and metastatic disease.
Skeletal metastases are extremely common and may be treated for palliation of pain or local control. Clinically significant, durable
pain relief occurs in 75-100% of patients treated for this reason. Local control rates in bone/extravisceral soft tissue vary, and
most series report rates of 70-98%. Patients selected for palliation of pain should have moderate-severe pain and a targetable,
corresponding lesion. Lesions should be treatable with attention to critical structures, especially major nerves. Care should be used
when placing probes in the constrained environment of intact bone. Cement should be added in weight-bearing regions.

Printed on: 10/29/20



PS12A Report of the RSNA Research and Education Foundation

PS12B Image Interpretation Session

PS12

Sunday Afternoon Plenary Session

Sunday, Dec. 1 4:00PM - 5:45PM Room: Arie Crown Theater

BR CH GI IR MK NR NM PD

AMA PRA Category 1 Credits ™: 1.75
ARRT Category A+ Credit: 1.75

Participants
Valerie P. Jackson, MD, Tucson, AZ (Presenter) Nothing to Disclose

Sub-Events

Participants
Thomas M. Grist, MD, Madison, WI (Presenter) Institutional research support, General Electric Company; Institutional research
support, Bracco Group; Institutional research support, Siemens AG; Institutional research support, Hologic, Inc; Institutional
research support, McKesson Corporation; Stockholder, Elucent; Stockholder, HistoSonics, Inc; 

Participants
Neil M. Rofsky, MD, Dallas, TX (Moderator) Advisory Board, InSightec Ltd; CME & Education Steering Committee, Medscape, LLC
Laura W. Bancroft, MD, Venice, FL (Presenter) Nothing to Disclose
Yoshimi Anzai, MD, Salt Lake City, UT (Presenter) Nothing to Disclose
Robert D. Boutin, MD, Davis, CA (Presenter) Nothing to Disclose
Govind B. Chavhan, MD, Toronto, ON (Presenter) Speaker, Bayer AG
Philippe A. Grenier, MD, Saint Cloud, France (Presenter) Nothing to Disclose
S. Nahum Goldberg, MD, Efrat, Israel (Presenter) Consultant, AngioDynamics, Inc; Consultant, Cosman Medical, Inc; Consultant,
XACT Robotics; 
Nicole M. Hindman, MD, New York, NY (Presenter) Nothing to Disclose
Jessica W. Leung, MD, Houston, TX (Presenter) Scientific Advisory Board, Subtle Medical
Don C. Yoo, MD, Lexington, MA (Presenter) Consultant, inviCRO, LLC

For information about this presentation, contact:

drgovindchavhan@yahoo.com

laurabancroftmd@gmail.com

sgoldber@bidmc.harvard.edu

yoshimi.anzai@hsc.utah.edu

donyoo@brown.edu

LEARNING OBJECTIVES

1) Identify key abnormal findings on radiologic studies that are critical to making a specific diagnosis. 2) Construct a logical list of
differential diagnoses based on the radiologic findings, focusing on the most probable differential diagnoses. 3) Determine which, if
any, additional radiologic studies or procedures are needed in order to make a specific final diagnosis. 4) Choose the most likely
diagnosis based on the clinical and the radiologic information.

Printed on: 10/29/20



ED005-MO

Gastrointestinal Monday Case of the Day

Monday, Dec. 2 7:00AM - 11:59PM Room: Case of Day, Learning Center

AMA PRA Category 1 Credit ™: .50

Participants
Anup S. Shetty, MD, Saint Louis, MO (Presenter) Nothing to Disclose
Christine O. Menias, MD, Chicago, IL (Abstract Co-Author) Royalties, Reed Elsevier
Cameron Adler, MD, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose
Stephanie T. Chang, MD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose
Amy K. Hara, MD, Scottsdale, AZ (Abstract Co-Author) Nothing to Disclose
Maria Zulfiqar, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Joseph R. Grajo, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Laura L. Magnelli, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Joseph W. Owen, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Michael Nisiewicz, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Andres R. Ayoob, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
James T. Lee, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Rex A. Parker III, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Emilie T. Nguyen, MD, Playa Vista, CA (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Each GI case of the day will be taken from disorders of the luminal GI tract as well as the liver, spleen, pancreas, and biliary
system. The findings may be uncommon manifestations of common diseases or common manifestations of uncommon diseases.

Printed on: 10/29/20



RC209-01 Advances in Pancreatic CT and MR Imaging

Monday, Dec. 2 8:30AM - 8:50AM Room: E353C

RC209-02 Chemical Exchange Saturation Transfer (CEST) for Pancreatic Ductal Adenocarcinoma (PDAC)
Evaluation

Monday, Dec. 2 8:50AM - 9:00AM Room: E353C

RC209

Gastrointestinal Series: Pancreas Imaging

Monday, Dec. 2 8:30AM - 12:00PM Room: E353C

GI

AMA PRA Category 1 Credits ™: 3.00
ARRT Category A+ Credits: 3.50

FDA  Discussions may include off-label uses.

Participants
Elizabeth M. Hecht, MD, New York, NY (Moderator) Nothing to Disclose
Eric P. Tamm, MD, Houston, TX (Moderator) Institutional Research Grant, General Electric Company
Desiree E. Morgan, MD, Birmingham, AL (Moderator) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company
Koenraad J. Mortele, MD, Boston, MA (Moderator) Nothing to Disclose

Sub-Events

Participants
Elizabeth M. Hecht, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

ehecht@columbia.edu

LEARNING OBJECTIVES

1) Briefly review the current role of CT and MRI in pancreatic diseases both advantages and limitations. 2) Discuss advances in
CT/MR software and hardware technology that can potentially benefit diagnostic pancreatic imaging from scan efficiency and
radiation dose reduction to diagnosis and treatment planning.

Participants
Lixia Wang, MD, Beijing, China (Presenter) Nothing to Disclose
Zhengwei Zhou, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Nan Wang, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Pei Han, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Zixin Deng, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Srinivas Gaddam, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Zhaoyang Fan, West Hollywood, CA (Abstract Co-Author) Nothing to Disclose
Anthony Christodoulou, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Tao Jiang, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Stephen J Pandol, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose
Debiao Li, Los Angeles, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

Lixia.wang@cshs.org

PURPOSE

To evaluate the feasibility of using a pH-sensitive MR imaging - CEST to differentiate between PDAC, non-tumor pancreas (both
upstream pancreas which is the distal end toward the tumor and downstream which is the proximal portion to the tumor), and
normal control pancreas.

METHOD AND MATERIALS

CEST images from normal volunteers and patients with PDAC were acquired from Dec 1st 2017 to Mar 15th 2019. All PDAC were
confirmed with histopathology. The image quality was evaluated, and images with severe motion artifacts were excluded. Regions
of interest (ROIs) were determined according to T1-VIBE, T2WI and Diffusion Weighted Imaging (DWI) by an experienced
radiologist. APT ratio, i.e., the asymmetric magnetization transfer ratio (MTR) at 3.5 ppm, was measured in PDAC, upstream and
downstream pancreas, and normal pancreas. One-way ANOVA and Tukey tests were used to evaluate the differences between
groups and within groups. Receiver operating characteristic (ROC) curve was utilized to evaluate CEST in differentiating tumor with
non-tumor pancreas.

RESULTS

14 PDAC patients (5 female, median age 65 years (range 46-80 years) and 12 healthy volunteers (5 females, median age 32 years



RC209-03 CT Perfusion Combined with Standard Multiphase CT as a Potential Biomarker for Pancreatic Ductal
Adenocarcinoma

Monday, Dec. 2 9:00AM - 9:10AM Room: E353C

RC209-05 Challenges in Pancreatic Cancer Staging

Monday, Dec. 2 9:20AM - 9:40AM Room: E353C

RC209-06 Apparent Diffusion Coefficient (ADC) Allows Early Prediction of Response After Prophylactic DC
Caccination for Pancreatic Ductal Adenocarcinoma (PDAC) Prevention

Monday, Dec. 2 9:40AM - 9:50AM Room: E353C

14 PDAC patients (5 female, median age 65 years (range 46-80 years) and 12 healthy volunteers (5 females, median age 32 years
(range 18-66 years) were included in the study. The mean APT ratios (±SD) were 0.014±0.034, -0.041±0.030, -0.019±0.027
respectively in PDAC mass, upstream pancreas and downstream pancreas in the patient group respectively, and -0.008±0.024 in
normal pancreas in the volunteer group. Significant differences were found between PDAC and upstream pancreas (P < 0.001), and
between upstream pancreas and normal control pancreas (P = 0.04) . Area under curve (AUC) to differentiat PDAC from non-tumor
pancreas was 0.857 (95% confidence interval (CI): 0.724-0.991).

CONCLUSION

pH-sensitive CEST MRI can be used to differentiate PDAC from non-tumor pancreas (upstream and downstream pancreas) as acidic
condition is expected in PDAC because of hypoxia. It provides a novel metabolic imaging method in PDAC identification.

CLINICAL RELEVANCE/APPLICATION

PH-sensitive CEST provides a novel metabolic imaging method in PDAC patients and can be used to differentiating tumor with
upstream and downstream pancreas.

Participants
Ryan O'Malley, MD, Seattle, WA (Presenter) Research Grant, General Electric Company
Erik Soloff, MD, Seattle, WA (Abstract Co-Author) Research Grant, General Electric Company 
Janet M. Busey, MS, Seattle, WA (Abstract Co-Author) Nothing to Disclose
Nitin Desai, BS, Seattle, WA (Abstract Co-Author) Nothing to Disclose
Danielle Nacamuli, BS, Seattle, WA (Abstract Co-Author) Nothing to Disclose
Kent M. Koprowicz, Seattle, WA (Abstract Co-Author) Research Consultant, Axio Research, LLC
Achille Mileto, MD, Seattle, WA (Abstract Co-Author) Research grant, General Electric Company; 
Carolyn L. Wang, MD, Seattle, WA (Abstract Co-Author) Research Grant, General Electric Company

PURPOSE

To combine perfusion CT with routine multi-phase contrast-enhanced CT on a 256-slice scanner to evaluate the significance of
perfusion parameters in patients with pancreatic ductal adenocarcinoma (PDA).

METHOD AND MATERIALS

CT perfusion was added to routine baseline and follow-up CT scans with fifteen perfusion acquisitions obtained 5-42.5 sec after
contrast administration, followed by standard pancreatic arterial and portal venous phases using the same IV contrast injection.
Regions of interest (ROIs) were drawn for the center, rim, and entire tumor to generate perfusion maps from which tumor blood
volume (BV), blood flow (BF), and permeability surface area product (PS) were calculated using deconvolution algorithms. Tumor
size, RECIST 1.1 response, and carbohydrate antigen 19-9 (CA 19-9) were obtained at baseline and follow-up. Pearson correlation
coefficients were used to compare perfusion parameters to clinical variables at both timepoints. Radiation dose was recorded, and
size specific dose estimate (SSDE) was calculated.

RESULTS

Twenty-five patients with PDA were included (15 m,10 f; 64 ± 10 years). Mean baseline tumor BV was 2.5 ± 1.5 ml/100g, BF was
19.7 ± 10.1 ml/100g/min, PS was 7.9 ± 7.6 ml/100g/min. Mean follow-up tumor BV was 2.3 ± 1.5 ml/100g, BF was 16.4± 9.1
ml/100g/min, PS was 7.9 ± 7.6 ml/100g/min. Per RECIST 1.1, 3 patients had Partial Response, 12 patients had Stable Disease, and
10 had Progressive Disease. There was a significant negative correlation between mean tumor BV at baseline and follow-up sum of
diameters (-.51, p=<0.05), RECIST response (-0.44, p=<0.05), longest tumor diameter (-0.41, p=<0.05) and CA 19-9 (-0.49, p=
<0.05). There was also a negative correlation between change in tumor BV from baseline to follow-up but did not reach statistical
significance. For the perfusion sequence, CTDIvol was 41± 5 mGy and SSDE was 54 ± 8 mGy.

CONCLUSION

A perfusion sequence added to routine pancreatic CT provides added quantitative information that negatively correlates with other
clinical metrics. Lower perfusion parameters at baseline correlated with worse follow-up outcomes, of which tumor BV reached
statistical significance. Routinely adding perfusion CT to standard pancreatic CTs could add quantitative information to stratify
tumors at baseline and predict treatment response.

CLINICAL RELEVANCE/APPLICATION

Using CT perfusion in conjunction with routine pancreas CT is a novel way to comprehensively characterize PDA at baseline and add
metrics that may be used to predict individual response to therapy.

Participants
Eric P. Tamm, MD, Houston, TX (Presenter) Institutional Research Grant, General Electric Company

LEARNING OBJECTIVES

1) To be able to identify and describe common challenges encountered in staging pancreatic cancer. 2) To be able to manage
these challenges, whether through imaging techniques/modalities or interpretation/reporting. 3) To be able to make
recommendations to clinicians.



RC209-07 Imaging Workup of Cystic Pancreatic Lesions

Monday, Dec. 2 10:20AM - 10:40AM Room: E353C

RC209-08 Intraductal Pancreatic Mucinous Neoplasm with Main Duct Involvement: How Ominous are the
Current Worrisome Features and High-Risk Stigmata?

Monday, Dec. 2 10:40AM - 10:50AM Room: E353C

Participants
Junjie Shangguan, Chicago, IL (Presenter) Nothing to Disclose
Liang Pan, MD, Changzhou, China (Abstract Co-Author) Nothing to Disclose
Matteo Figini, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Chong Sun, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Jia Yang, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Quanhong Ma, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Aydin Eresen, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Yu Li, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Yuri Velichko, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Zhuoli Zhang, MD,PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Vahid Yaghmai, MD, Orange, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

junjie.shangguan@northwestern.edu

PURPOSE

We evaluated ADC as an imaging biomarker for prediction of response to prophylactic DC vaccination in Panc02 inoculated mice, a
model of pancreatic ductal adenocarcinoma (PDAC).

METHOD AND MATERIALS

All animal protocols were approved by the institutional animal care and use committee. 20 mice were randomly assigned to
treatment or control groups. Animals underwent 3 intraperitoneal injections of DC vaccines, unpulsed mature DCs, Panc02 lysates,
or no treatment. All mice underwent tumor induction by Panc02 cell injection into the pancreas, followed by weekly MRI scans. ADC
was calculated from DW-MRI using MatLab. ΔADC is calculated by ΔADC=ADC3w-ADC1w. Tumor tissue was collected for histology.
Statistical analysis was performed on GraphPad Prism. Receiver operating characteristic (ROC) was generated with a survival 2
standard deviations higher than average untreated animal survival considered to be positive survival events.

RESULTS

ΔADC of DC-vaccine group was significantly higher than in control groups and correlated with diminished tumor volume, survival,
and % interstitial collagen on histology, suggesting that ΔADC had direct correlations with tumor pathology. Prophylactic IP DC-
vaccination also induced a strong anti-tumor immune response in vivo, decreased tumor volume, and prolonged survival. For ROC,
survival > 49 d was considered positive events. Distance analysis (d = 0.316) and Youden indexing (0.6) showed that optimal cutoff
values were -8.52x10-5 (specificity = 0.9 and sensitivity = 0.7) and -9.24x10-5 (specificity = 0.7 and sensitivity = 0.9). Diagnostic
odds ratio was 2.33.

CONCLUSION

ΔADC can predict response to prophylactic DC vaccination via IP injection in a Panc02 mouse model of pancreatic cancer.

CLINICAL RELEVANCE/APPLICATION

Here, we showed that ADC is a clinically translatable tool that allows early prediction of response to DC vaccination for PDAC
treatment, facilitating timely therapy adjustment in individual patients.

Participants
Koenraad J. Mortele, MD, Boston, MA (Presenter) Nothing to Disclose

Participants
Alejandro Garces-Descovich, MD, Boston, MA (Presenter) Nothing to Disclose
Khoschy Schawkat, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Elena L. Resnick, MD, Portland, ME (Abstract Co-Author) Nothing to Disclose
Jonathan N. Glickman, Boston, MA (Abstract Co-Author) Nothing to Disclose
Alexander Brook, PhD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Koenraad J. Mortele, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

alejandrogarcesmd@gmail.com

PURPOSE

To evaluate the "worrisome features" (WF) and "high-risk stigmata" (HRS) of pathologically resected main duct-IPMN (MD-IPMN)
and combined duct-IPMN (CD-IPMN) and correlate the imaging features with their clinical presentation, laboratory values, and
histopathological features.

METHOD AND MATERIALS

Of 187 consecutive patients with endoscopic ultrasound and pancreatic surgical resection from February 2004 to July 2017, 101
had histopathologically proven IPMN. Pathological examination revealed 87 cases of MD/CD-IPMN. Thirteen patients were excluded
due to unavailability of imaging (n=12), and history of prior surgery (n=1). For the remaining 74 patients (42 women; mean age:
67.2±10.4 years), high-resolution cross-sectional imaging (3 MRI; 26 MRI + MRCP; 45 MDCT imaging) were retrospectively assessed



RC209-09 Clinical Feasibility of Abbreviated MR with 3D-Breath Hold Magnetic Resonance Cholangiography for
Surveillance of Pancreatic IPMN

Monday, Dec. 2 10:50AM - 11:00AM Room: E353C

RC209-10 Pancreatic Neuroendocrine Tumors

Monday, Dec. 2 11:00AM - 11:20AM Room: E353C

by three radiologists. Each WF and HRS accordingly to the current IPMN guidelines [International Association of Pancreatology
(IAP), American Gastroenterological Association (AGA), and American College of Radiology (ACR)] were assessed in imaging and
correlated with pathologic findings for high-grade dysplasia (HGD) and invasive carcinoma (IC). Preoperative growth rate was
assessed in 17 patients. Fisher-Exact test was used for the analysis between the guidelines features and dichotomized values of
histopathology [1) low/intermediate dysplasia and 2) HGD/IC].

RESULTS

Of 74 patients, 13 (18%) had HGD and 10 (13%) had IC arising from the MD/CD-IPMN. No significant association between HGD/IC
and WF or HRS from any of the three guidelines was found. From the IAP, WF were found in 57 (77%) patients and HRS in 40 (53%)
patients (p=0.99 and p=0.21, respectively). Accordingly to the AGA, HRS were found in 64 (86%) patients (p=0.71). Finally,
following the ACR guidelines, WF were found in 56 (77%) patients and HRS in 40 (54%) patients (p=0.99 and p=0.22, respectively).
Clinical signs and laboratory values were also insignificant (p=0.12).

CONCLUSION

The radiological WF and HRS form the three most used current guidelines (IAP, AGA, and ACR) for diagnosis and treatment of
MD/CD-IPMN do not correlate with histopathological high-grade dysplasia or invasive carcinoma.

CLINICAL RELEVANCE/APPLICATION

Radiologists, surgeons and gastroenterologists should be aware that the current guidelines (IAP, AGA and ACR) for the management
of IPMNs are not applicable to IPMNs with main duct involvement.

Participants
Hyo-Jin Kang, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Dong Ho Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jeongin Yoo, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Joon Koo Han, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

To determine the clinical feasibility of abbreviated MRI using breath-hold 3D-MRCP (aMRI-BH) for pancreas IPMN surveillance
compared to conventional contrast-enhanced pancreatobiliary MRI (cMRI).

METHOD AND MATERIALS

This retrospective study includes 123 patients with 159 pancreatic IPMNs (pathologically proven [n=74], typical image feature with
more than 2-year stability [n=85]) who underwent contrast-enhanced pancreatobiliary MRI with conventional and breath-hold 3D-
MRCP. Two readers independently evaluated: 1) aMRI-BH, consisted of heavily T2W, BH-3D-MRCP, pre-contrast T1W and DWI, and
2) cMRI, consisted of aMRI-BH plus 2D-MRCP, conventional 3D-MRCP and contrast enhanced dynamic sequences. Diagnostic
performance and recommended further management plan were compared by evaluating high-risk stigmata and worrisome features
based on revised Fukuoka guideline. A mural nodule >= 5mm without enhancement information defined as suspicious finding for high
risk stigmata. Inter-protocols and inter-observer agreement of image features using ICC and κ statistics and the ROC curve analysis
for diagnostic performance were used.

RESULTS

The total acquisition time of cMRI and aMRI-BH were 32.7±8 and 6.5±2.1 min, respectively (P<0.01). Among 159 IPMNs, 25(15.7%)
lesions were invasive carcinomas and 7(4.4%) lesions were high grade dysplasia. Of these 32 malignant lesions, cMRI enabled to
present more high risk stigmata than aMRI-BH (75% and 34.3% in each). However, 65.6% lesions further revealed mural nodules >=
5mm in aMRI-BH and finally no differences were found for revealing high risk or suspicious high risk stigmata between protocols
(75.0% and 76.6% in cMRI and aMRI-BH). Diagnostic performance for detecting malignant IPMN was comparable (AUC, 0.85-0.90 in
cMRI and 0.87-0.90 in aMRI-BH, Ps>0.05) with substantial inter-protocols and inter-observer agreements for assessing high risk
stigmata and worrisome features (ICC, 0.88-0.95; κ, 0.57-0.95) except thickened cyst wall and lymphadenopathy. All malignant
IPMNs evaluated by aMRI-BH were assessed as strongly requiring further work-up.

CONCLUSION

An aMRI using breath-hold 3D-MRCP showed comparable diagnostic performance in capturing suspicious findings of high risk
stigmata for IPMN and in determining the immediate action is needed or not, compared to cMRI.

CLINICAL RELEVANCE/APPLICATION

An aMRI consist of heavily T2W, BH-3D-MRCP, pre-contrast T1W and DWI might be clinically feasible for pancreatic IPMN
surveillance while escaping high time-cost and cumulative CT radiation hazard.

Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

For information about this presentation, contact:

dmorgan@uabmc.edu

LEARNING OBJECTIVES

1) Identify imaging features of pancreatic endocrine tumors that differentiate it from pancreatic ductal adenocarcinoma. 2)



RC209-11 Radiomics Analysis Based on Diffusion Kurtosis Imaging and T2 Weighted Imaging for Differentiation
of Pancreatic Neuroendocrine Tumors from Solid Pseudopapillary Tumors
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RC209-12 Best CNR Curve-Guided keV Selection of Virtual Mono-Energetic Image Reconstruction for Necrosis
Depiction in Acute Pancreatitis

Monday, Dec. 2 11:30AM - 11:40AM Room: E353C

Compare appearances of pancreatic endocrine tumors on different imaging modalities and specify clinical utility of the different
imaging modality choices. 3) Understand updated Word Health Organization grading and implications for staging and treatment of
pancreatic endocrine tumors.

Participants
Yan-jie Shi, Beijing, China (Presenter) Nothing to Disclose
Haitao Zhu, PhD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Xiao-Yan Zhang, Beijing, China (Abstract Co-Author) Nothing to Disclose
Ying-shi Sun, MD,PhD, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

shiyanjie2018@126.com

PURPOSE

To develop and validate a radiomics model of diffusion kurtosis imaging (DKI) and T2 weighted imaging for discriminating pancreatic
neuroendocrine tumors (PNET) from solid pseudopapillary tumors (SPT)

METHOD AND MATERIALS

57 patients with histopathological confirmed PNET (n=25) and SPT (n=32) were enrolled in this study. All the patients underwent
T2-weighted and diffusion-weighted imaging at 3T MRI. DW imaging were obtained using single-shot echo-planar imaging with 10 b-
values (0, 20, 50, 100, 200, 600, 800, 1000, 1200 and 1500 s/mm2). ROIs of tumors were manually drawn on each slice at T2
weighted images and DWI (b=1500 s/mm2) independently by two observers. Intraclass correlation coefficients were used to
evaluate the interobserver agreement. Mean diffusivity (MD) and mean kurtosis (MK) were derived from DKI approach. The two-
sample t test and the least absolute shrinkage and selection operator regression were used for feature selection at DKI and T2
weighted images. Receiver operating characteristic (ROC) analysis was performed and diagnostic accuracy was calculated.

RESULTS

Satisfactory interobserver agreement was achieved. MD and MK had good diagnostic performance with area under curve (AUC) of
0.732 (95% confidence interval, 0.598-0.841) and 0.650 (95% CI, 0.512-0.772). 10 radiomic features extracted from T2 weighted
imaging and DKI showed excellent discrimination performance with AUC of 0.94 (95% CI, 0.844-0.986). The radiomics model had
better diagnostic performance than that of MD (Z=3.445, P=0.0006) and MK (Z=3.761, P=0.0002) in 57 patients. The radiomics
model, which comprising DKI and T2 weighted imaging, showed excellent differentiation with AUC of 0.950 (95% CI, 0.839-0.993),
sensitivity of 94.12% (95% CI, 71.3-99.9%), specificity of 85.19% (95% CI, 66.3-95.8%) in the primary cohort (PNET=17 and
SPT=27). Using this model to differentiate PNET and SPT had AUC of 0.925 (95% CI, 0.624 -0.998), sensitivity of 100% (95% CI,
63.1-100%), specificity of 80% (95% CI, 24-99.5%) in the validation cohort (PNET=8 and SPT=5).

CONCLUSION

Radiomics model based on DKI and T2 weighted imaging may be more valuable than MD and MK for discriminating PNET and SPT.
This model could improve the diagnostic accuracy of differentiating PNET and SPT.

CLINICAL RELEVANCE/APPLICATION

Radiomics analysis could improve the diagnostic accuracy and contribute to determining an appropriate treatment strategy for
pancreatic tumors.
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PURPOSE

To investigate the feasibility of using best CNR curve from dual-energy post-processing for necrosis depiction in acute pancreatitis
by comparing the conspicuity and image quality with 100kVp, Sn140kVp and mixed imaging that was routinely used for clinical
interpretation.

METHOD AND MATERIALS

48 patients of acute pancreatitis with proven necrosis (24 male and 24 female), who underwent dual-energy (100 kVp and Sn140
kVP) CT acquisition in venous phase between March 2015 and January 2016, were retrospectively enrolled in the study. The median
age was 46 years. Three imaging series (100kVp, Sn140kVp and mixed imaging) were reconstructed automatically after acquisition.
In addition keV that gives the peak value of CNR demonstrated on the Best CNR curve derived from dual-energy post-processing
workstation is used to reconstruct the mono-energetic imaging. Two blinded radiologists evaluated 100kVp, Sn140kVp, mixed
imaging and Best CNR based-keV imaging and grading the necrosis conspicuity in 4-point scale on a per-necrosis basis. Image
quality (Noise and SNR) was assessed, and overall image preference was ranked as a per-patient basis. Necrosis-to-parenchymal
contrast-to-noise ratio (CNR) was compared between 4 imaging series. ANOVA and bonferroni correction were used to do statistic
analysis.



RC209-13 Acute Pancreatitis Reporting

Monday, Dec. 2 11:40AM - 12:00PM Room: E353C

RESULTS

The mean keV suggested by best CNR curve was 75keV (range:74~78keV). The inter-reader agreement was excellent for necrosis
conspicuity (ICC: 0.716). Across two readers, the conspicuity rating for Best-CNR curve based mono-energetic imaging was
superior to other imaging series (p<0.001). Besides its SNR is also significant higher in mono-energetic imaging than other imaging
series (p<0.0001) with least noise shown as 9.31±2.96. CNR was significant higher in best-CNR based keV mono-energetic imaging
(9.99±5.86), superior to all the other series (p<0.001).

CONCLUSION

It is demonstrated in the study that the best CNR curve based keV mono-energetic imaging has better conspicuity and imaging
quality for necrosis depiction in acute pancreatitis compared to routinely automatically reconstructed imaging series.

CLINICAL RELEVANCE/APPLICATION

Since the necrosis is illustrated to be the most serious morphologic findings closely relating to mortality, it is crucial to have a
correct assessment of it in acute pancreatitis. After the advent of dual-energy CT, best-CNR curve guided selection of keV was
validated to be a convenient and feasible way.

Participants
Bhavik N. Patel, MD, Fremont, CA (Presenter) Speakers Bureau, General Electric Company; Research Grant, General Electric
Company

LEARNING OBJECTIVES

1) Be familiar with different types of acute pancreatitis and their associated complications. 2) Understand the revised Atlanta
classification terminology.

Printed on: 10/29/20



RC229A Cost Evaluation of Abbreviated Liver MRI Protocols

RC229B Abbreviated Liver Protocol in Diffuse Liver Disease

RC229C Abbreviated Liver Protocol in Metastatic Disease

RC229D Abbreviated Liver Protocol for HCC Screening and Surveillance
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Abbreviated Liver MRI

Monday, Dec. 2 8:30AM - 10:00AM Room: N228

GI MR

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

LEARNING OBJECTIVES

1) To define the objective of abbreviated MRI protocols from a cost-effectiveness standpoint. 2) To outline a conceptual
framework for evaluating the cost-effectiveness of an abbreviated liver MRI protocol. 3) To project how different factors related to
the test performance and cost of an abbreviated liver MRI protocol are likely to shape its downstream value. 4) Select patients in
whom abbreviated MRI is indicated for quantitative evaluation of diffuse liver disease. 5) Build an abbreviated MRI examination
protocol for diffuse liver disease evaluation. 6) Interpret quantitative imaging biomarker maps (fat, iron, and fibrosis) of the liver and
generate a clinical report. 7) Explain the essential sequences required within an abbreviated protocol for the detection of liver
metastases. 8) Compare the diagnostic performance of an abbreviated protocol versus standard multiparametric liver protocol for
the assessment of colorectal liver metastases. 9) Identify pitfalls / challenges for the abbreviated liver protocol. 10) Review current
guidelines for liver cancer screening. 11) Review the current options for abbreviated MRI protocol and early results for liver cancer
screening.

Sub-Events

Participants
Pari V. Pandharipande, MD, MPH, Chestnut Hill, MA (Presenter) Research Grant, Medical Imaging & Technology Alliance

For information about this presentation, contact:

pari@mgh-ita.org

LEARNING OBJECTIVES

1) To define the objective of abbreviated MRI protocols from a cost-effectiveness standpoint. 2) To outline a conceptual
framework for evaluating the cost-effectiveness of an abbreviated liver MRI protocol. 3) To project how different factors related to
the test performance and cost of an abbreviated liver MRI protocol are likely to shape its downstream value.

Participants
Takeshi Yokoo, MD, PhD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

Takeshi.Yokoo@UTSouthwestern.EDU

LEARNING OBJECTIVES

1) Select patients in whom abbreviated MRI is indicated for quantitative evaluation of diffuse liver disease. 2) Build an abbreviated
MRI examination protocol for diffuse liver disease evaluation. 3) Interpret quantitative imaging biomarker maps (fat, iron, and
fibrosis) of the liver and generate a clinical report.

Participants
Angela M. Riddell, MBBS, London, United Kingdom (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Explain the essential sequences required within an abbreviated protocol for the detection of liver metastases. 2) Compare the
diagnostic performance of an abbreviated protocol versus standard multiparametric liver protocol for the assessment of colorectal
liver metastases. 3) Identify pitfalls / challenges for the abbreviated liver protocol.

Participants
Bachir Taouli, MD, New York, NY (Presenter) Research Grant, Bayer AG; Research Grant, Takeda Pharmaceutical Company Limited;
Research Grant, Regeneron Pharmaceuticals, Inc; Consultant, Alexion Pharmaceuticals, Inc; Consultant, Bayer AG; ; 

For information about this presentation, contact:

bachir.taouli@mountsinai.org

LEARNING OBJECTIVES



RC229E Round Table Discussion

1) Review current guidelines for liver cancer screening. 2) Review the current options for abbreviated MRI protocol and early results
for liver cancer screening.

ABSTRACT

Hepatocellular carcinoma (HCC) is the 2nd leading cause of cancer-related death worldwide, and the fastest growing cause of
cancer death in the USA. The most important risk factor for HCC is cirrhosis. In this presentation, we will discuss the performance
of ultrasound for HCC screening and surveillance and we will review recent developments in the use of abbreviated MRI protocols
for HCC screening and surveillance.

Participants
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Angela M. Riddell, MBBS, London, United Kingdom (Presenter) Nothing to Disclose
Bachir Taouli, MD, New York, NY (Presenter) Research Grant, Bayer AG; Research Grant, Takeda Pharmaceutical Company Limited;
Research Grant, Regeneron Pharmaceuticals, Inc; Consultant, Alexion Pharmaceuticals, Inc; Consultant, Bayer AG; ; 
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RSNA AI Deep Learning Lab: Beginner Class: Classification Task (Intro)
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Participants
Bradley J. Erickson, MD, PhD, Rochester, MN (Presenter) Board of Directors, VoiceIt Technologies, LLC; Stockholder, VoiceIt
Technologies, LLC; Board of Directors, FlowSigma, LLC; Officer, FlowSigma, LLC ; Stockholder, FlowSigma, LLC 

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard and decent-sized
screen. Having a Gmail account will be helpful. Here are instructions for creating and deleting a Gmail account. Here are instructions for
creating and deleting a Gmail account.

ABSTRACT

This class will focus on basic concepts of convolutional neural networks (CNNs) and walk the attendee through a working example.
A popular training example is the MNIST data set which consists of hand-written digits. This course will use a data set we created,
that we call 'MedNIST', and consists of images of 6 different classes: Chest X-ray, Chest CT, Abdomen CT, Head CT, Head MR and
Breast MRI. The task is to identify the image class. This will be used to train attendees on the basic principles and some pitfalls in
training a CNN. • Intro to CNNs • Data preparation: DICOM to jpeg, intensity normalization, train vs test • How do we choose the
labels? Inconsistencies... Use Fast.AI routines to classify; Validation of results: Are the performance metrics reliable? 'Extra Credit':
if there is time, explore data augmentation options, effect of batch size, training set size.

Printed on: 10/29/20

https://accounts.google.com/signup/v2/webcreateaccount?flowName=GlifWebSignIn&flowEntry=SignUp
https://support.google.com/accounts/answer/32046?hl=en
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https://support.google.com/accounts/answer/32046?hl=en
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PURPOSE

Guidelines for hepatocellular carcinoma (HCC) screening typically recommend imaging surveillance at 6 month intervals. For patients
who undergo US screening and have a liver MRI for other reasons, or are screened with MRI due to poor quality US (obesity or
hepatic steatosis), a longer interval after may be appropriate. The purpose of this study was to determine the rate of development
of significant liver lesions after a negative MRI in a screening population.

METHOD AND MATERIALS

This retrospective study included patients from 2013 at risk of developing HCC, who underwent MRI surveillance, with follow up CTs
or MRIs for at least 12 months read using the Liver Imaging and Reporting Data System (LI-RADS)[3]. Patients with baseline focal
liver lesions categorized not LR-1, history of primary liver cancer, prior treatment of a liver lesion, or liver transplant were excluded.
All available CTs and MRIs that were compliant with the LI-RADS technical guidelines were included in the follow-up assessment.
Follow-up examinations were classified as negative (no lesions or only LR-1 lesions) or positive (at least one observation of any
category other than LR-1). Time to first positive examination and observation types were recorded.

RESULTS

204 patients (mean age 58 ± 11 years, 128 women, 168 patients with cirrhosis, most with non-alcoholic steatohepatitis (n=117),
were included. Median follow up duration was 28 (range 12-60) months. 5.9% (12/204) of patients developed a lesion at follow-up
("became positive"). At 6-9 months, one patient (0.5%, 1/204) became positive, with new LR-3 nodules measuring up to 11 mm. At
12±3 months, three additional patients (cumulative 2%, 4/204) became positive: a 12 mm LR-3 nodule, a 10 mm LR-4 nodule, and a
29 mm LR-M nodule. By two years, two additional patients became positive with LR-3 nodules.

CONCLUSION

Clinically significant (LR-4, LR-5, LR-M) liver nodules develop in a minority (1%) of patients in the first year following negative MRI.
While ongoing surveillance is necessary, after a negative MRI it may be reasonable to perform the screening imaging at 1 year.

CLINICAL RELEVANCE/APPLICATION

In patients at risk for HCC with a negative MRI, the next imaging surveillance for HCC could be delayed until one year after the MRI



Hepatectomy: A Systematic Review and Meta-Analysis

Monday, Dec. 2 10:40AM - 10:50AM Room: N228

SSC05-03 Prospective Intraindividual Comparison of CT, MRI with Extracellular Contrast and Gadoxetic Acid for
Diagnosis of HCC

Monday, Dec. 2 10:50AM - 11:00AM Room: N228

Participants
Tae-Hyung Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Sungmin Woo, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sangwon Han, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Chong Hyun Suh, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Dong Ho Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jeong Min Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Grant, Bayer AG; Speaker, Bayer AG; Grant, Canon Medical
Systems Corporation; Grant, Koninklijke Philips NV; Grant, General Electric Company; Grant, Guerbet SA; Speaker, Guerbet SA;
Grant, Samsung Electronics Co, Ltd; Speaker, Samsung Electronics Co, Ltd; Grant, Bracco Group; Speaker, Siemens AG

For information about this presentation, contact:

kth1205@gmail.com

PURPOSE

To perform a systematic review and meta-analysis to determine intrahepatic distant recurrence (IDR) risk of hepatobiliary phase
(HBP) hypointense nodules without arterial phase hyperenhancement (APHE) on pretreatment gadoxetic-acid enhanced MRI in
patients with hepatocellular carcinoma (HCC) treated with either hepatectomy or radiofrequency ablation (RFA).

METHOD AND MATERIALS

Pubmed and EMBASE databases were searched up to April 6th 2019. We included studies that evaluated HBP hypointense nodules
without APHE as risk factors for IDR in HCC patients treated with either hepatectomy or RFA. Hazard ratios (HR) were meta-
analytically pooled using random-effects model. Subgroup analyses stratified to clinicopathologic variables were performed to
explore heterogeneity. Methodological quality of included studies was assessed using Quality in Prognostic Studies (QUIPS) tool.

RESULTS

Eight studies with 842 patients were analyzed. The overall pooled HR for IDR was 2.44 (95% CI, 1.99-2.98) and were (2.14 (95%
CI, 1.66-2.76) and 3.07 (95% CI, 2.19-4.31) for patients that underwent hepatectomy and RFA, respectively. No significant
heterogeneity was present (I2 = 0%). The presence of these nodules was consistently shown to be significant factors for IDR in
other subgroups (HR = 1.74-3.07). Study quality was generally moderate.

CONCLUSION

HBP hypointense nodules without APHE are risk factors for IDR in HCC patients treated with either RFA or hepatectomy.
Stratification of patient management with regard to performing additional tests or treatment for these nodules and modification of
proper follow-up strategies may be required in patients with HCC who have these nodules on pretreatment gadoxetic acid-
enhanced MRI.

CLINICAL RELEVANCE/APPLICATION

HBP nodules without APHE in pretreatment gadoxetic acid-MR should be recognized as a significant risk factor for increased IDR
after curative treatment for HCCs and therefore, it may require stratification of patient management with regard to deciding
whether to perform additional pathologic test or treatment to these nodules and modification of proper follow-up strategies after
curative treatment for HCCs in patients who harbor these nodules.
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PURPOSE

We prospectively evaluated the diagnostic performance of computed tomography (CT), magnetic resonance imaging (MRI) with
extracellular contrast agents (ECA-MRI), and MRI with hepatobiliary agents (HBA-MRI) for the diagnosis of hepatocellular carcinoma
(HCC) using the Liver Imaging Reporting and Data System (LI-RADS) with pathological confirmation.

METHOD AND MATERIALS

Between November 2016 and February 2019, we enrolled 125 patients with chronic liver disease who underwent CT, ECA-MRI, and
HBA-MRI within one month before surgery for initial hepatic nodules detected via ultrasound. Two radiologists evaluated the
presence of major and ancillary HCC features and assigned LI-RADS categories (v2018) based on CT and MRI. We then compared
the diagnostic performance for LR-5 for each modality alone and in combination.

RESULTS

In total, 163 observations (124 HCCs, 13 non-HCC malignancies, and 26 benign lesions; mean size, 20.7 mm) were identified. ECA-
MRI showed a higher rate of identifying arterial phase hyperenhancement (16.1% and 8.1%), washout (5.6% and 6.5%), and
enhancing capsule (51.6% and 44.4%) compared with CT and HBA-MRI, respectively. ECA-MRI showed better sensitivity and
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accuracy (83.1% and 86.5%) than either CT (63.7% and 71.8%) or HBA-MRI (69.4% and 76.1%), while all imaging modalities
achieved 97.4% specificity. When combining CT with ECA-MRI or HBA-MRI, sensitivity (89.5% and 83.1%) and accuracy (91.4%
and 86.5%) were increased compared with CT alone.

CONCLUSION

ECA-MRI showed better sensitivity and accuracy than CT or HBA-MRI for the diagnosis of HCC with LI-RADS. We achieved better
diagnostic performance when applying CT in combination with one of the two MRI compared with CT alone.

CLINICAL RELEVANCE/APPLICATION

Our study confirms that significant discrepancy of HCC imaging features across the imaging modality, and clinicians need to select
the appropriate imaging modality for their preferred sensitivity/specificity trade off.
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PURPOSE

Hepatocellular adenomas (HCAs) are rare benign liver tumors. Guidelines recommend continued surveillance for patients diagnosed
with HCAs, but these recommendations are mainly based on uncontrolled studies or experts' opinion. The aims of this study were to
analyze the long-term course of evolution of HCAs including solitary and multiple lesions, and to identify predictive features of
progression.

METHOD AND MATERIALS

In a retrospective cohort study performed at a tertiary care hospital, we included 118 patients (mean 40±10 years old) with HCAs
proven at biopsy or surgery: 41 patients had solitary HCAs and 77 patients had multiple HCAs. Imaging follow-up with MR was
analyzed and tumor evolution was evaluated using the Response Evaluation Criteria in Solid Tumors (RECISTv1.1) thresholds.

RESULTS

Median follow-up of the entire study population was 5.0 years. Overall, 37/41 (90%) solitary HCAs and 55/77 (71%) patients with
multiple HCAs showed stable or regressive disease (i.e. >30% size decrease). After resection of solitary HCAs, new lesions appeared
only in 2/29 (7%) patients, both with HCAs at-risk of malignancy. In the multiple HCAs cohort, HNF-1Α inactivated HCAs showed a
higher rate of progression compared to inflammatory HCAs (11/26 [42.3%] vs. 7/37 [18.9%], p = 0.043), lower use of oral
contraceptives (28/32 [87.5%] vs. 45/45 (100%), p =0.027) and lesser duration of oral contraception intake (mean 12.0 years ±
7.5 vs. 19.2 years ± 9.2, p = 0.001).

CONCLUSION

Seventy-eight percent of HCAs showed long-term stability or size regression. After resection of solitary HCAs, tumor progression
occurred only in HCAs at-risk of malignancy. Patients with multiple HCAs were more likely to show progressive disease, with HNF-1
Α inactivated HCAs being the most common subtype showing progression.

CLINICAL RELEVANCE/APPLICATION

This is the first study demonstrating the long-term evolution of hepatocellular adenomas (HCAs). In patients with resected solitary
HCAs, surveillance may be potentially discontinued after resection, except in case of ß-catenin mutated HCAs or foci of malignancy
within the tumor. In patients with multiple HCAs, progressive disease may occur in up to 31% of cases, and, therefore, continued
surveillance is suggested regardless of surgery.
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PURPOSE
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To evaluate the outcomes of patients with elevated alpha-fetoprotein (AFP) but negative CT or MRI findings in the post-treatment
surveillance after curative-intent surgery or radiofrequency ablation (RFA) for hepatocellular carcinoma (HCC) and to determine
predictive factors for subsequent detectable recurrence.

METHOD AND MATERIALS

This single-center retrospective study analyzed 76 patients who presented elevated AFP (>=20 ng/mL) without detectable
recurrence on concurrent CT or MRI during surveillance after receiving curative-intent surgery or RFA. Time to imaging progression
(development of detectable recurrence) after initial event of AFP elevation was estimated by the Kaplan-Meier method and was
compared using univariate Cox regression analysis according to following parameters: surgery versus RFA, AFP elevation >50 ng/mL,
prior post-treatment AFP <20 ng/mL, and negative imaging results on CT versus MRI.

RESULTS

In patients with post-treatment AFP elevation but without detectable recurrence on concurrent CT or MRI, the median time to
imaging progression was 7.0 months (95% confidence interval: 6.0~9.0 months). Of the 76 patients enrolled, 57 patients (75.0%)
developed either intra-hepatic (n=55) or extra-hepatic (n=2) recurrence detected on the average 2.6th follow-up CT or MRI
studies after a mean of 7.9 months, whereas the other 19 patients (25.0%) did not develop any recurrence during average 4.4th
CT or MRI studies for a mean follow of 15.9 months. Patients with prior post-treatment AFP <20 ng/mL showed significantly shorter
time to imaging progression than those without (median 6.0 versus 16.0 months, P=0.001), while no significant differences were
found according to prior treatment options, AFP elevation degrees, and imaging modalities showing negative results (Ps>0.05).

CONCLUSION

Elevated AFP (>=20 ng/mL) but negative CT or MRI findings in the post-treatment surveillance for HCC was frequently associated
with subsequent imaging detectable recurrence in a short-term period. In addition, interval increment of post-treatment AFP from
<20 to >=20 ng/mL was a significant risk factor for early recurrence.

CLINICAL RELEVANCE/APPLICATION

Elevated AFP after HCC treatment requires intensive follow-up to timely detect tumor recurrence, even if imaging studies show
negative results at the time of initial AFP elevation.
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PURPOSE

Hepato-biliary (HB) contrast agent became part of international guidelines for the non-invasive diagnostic of hepatocellular
carcinoma (HCC). The aim of this study was to compare performances of MRI with extra-cellular contrast agent (ECA-MRI) to HB
contrast agent (HBA-MRI) for the diagnostic of small HCCs in a face to face comparison.

METHOD AND MATERIALS

All patients gave written informed content and this prospective study was approved by IRB. Between August 2014 and October
2017, 172 patients with cirrhosis, each 1 to 3 nodules from 1 to 3 cm large, were included in 8 centers. All patients had both ECA-
MRI and HBA-MRI within a month. The non-invasive diagnostic of HCC was made when nodule was hyper-vascularized at arterial
phase (HA) with wash-out at portal phase (PP) and/or delayed phase for ECA-MRI, or PP and/or HB phase (HBP) for HBA-MRI. The
Gold Standard was defined by a composite algorithm previously published (CHIC study).

RESULTS

225 nodules, among them 153 HCCs and 72 not HCCs, were included. Both MRI sensitivities were similar (71.2%). Specificity was
83.3% for ECA-MRI and 68.1% for HBA-MRI. Concerning HCCs: on ECA-MRI, 138 were HA, 84 had wash-out at PP and 104 at DP;
on HBA-MRI, 120 were HA, 79 had wash-out at PP and 105 at HBP. For nodules from 2 to 3 cm, sensitivity and specificity were
similar with respectively 70.9% and 75.0%. For nodules from 1 to 2 cm, specificity drop down to 66.1% for HBA-MRI vs 85.7% for
ECA-MRI.

CONCLUSION

HBA-MRI specificity is lower than HCA-MRI for the diagnostic of small HCC on cirrhotic patients. These results must question about
the proper use of HBA-MRI in algorithm for the non-invasive diagnostic of small HCCs.

CLINICAL RELEVANCE/APPLICATION

The use of HBA-MRI in international guidelines for the non-invasive diagnostic of HCC should be used with caution.
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PURPOSE

To evaluate role of baseline ADC and tumor margin as independent predictors of overall survival (OS) in HCC patients and assess
how incorporating these variables to current staging systems may enhance survival prediction in these group of patients.

METHOD AND MATERIALS

In a retrospective IRB approved study clinical, laboratory and imaging parameters of 273 randomly selected HCC patients were
collected. Cox regression model was utilized to identify parameters that were significantly related to survival. Patients were
stratified based on BCLC and CLIP. Recursive partitioning test were applied on a test set of patients (70%) to identify the optimal
cutoff of ADC in stratifying patient based on difference is survival. The estimated cutoff was validated on the validation set of
patients. Binary ADC value (above or below the cutoff) and tumor margin were integrated in to BCLC and CLIP. Kaplan- Myer curves
were drown and overall survival was measured for patients based on BCLC, CLIP, combined model of BCLC + ADC + margin and CLIP
+ ADC + margin. Predictive performance of each model was measured and compared using C statistical analysis.

RESULTS

At baseline, patients with Low tumor ADC and well- defined tumor margin (favorable imaging biomarkers) had longer survival
compared with those with high ADC and ill-defined tumor margin (unfavorable imaging biomarkers) (median OS of 63 months and 6
months, respectively). Tumor ADC and tumor margin remained as the two strong independent predictors of survival in HCC patients
after adjustment for other clinical variables. Incorporating ADC (at cutoff of 1390 × 106mm/s) and tumor margin into BCLC and CLIP
improved performance of survival prediction by 10% in BCLC group (0.63 Vs 0.73; p<0.001) and 7% in CLIP group (0.68 vs 0.75;
p<0.001), Table 1. Regardless of BCLC and CLIP stage patients with unfavorable ADC and TM had significantly shorter OS compared
to patients with both favorable ADC and TM (p<0.001), Figure 1.

CONCLUSION

Incorporating ADC and tumor margin to currently used staging systems for HCC significantly improve prediction performance of
these criteria. Also, it could potentially change prediction of OS regardless of patient clinical status.

CLINICAL RELEVANCE/APPLICATION

ADC and tumor margin are two imaging biomarkers that can improve prediction performance of current staging systems, help to
better stratify patients at baseline and define optimized treatment plan for them
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PURPOSE

We aimed to compare the diagnostic performance of imaging criteria for early-stage hepatocellular carcinoma (HCC) on gadoxetate
disodium-enhanced MRI.

METHOD AND MATERIALS

We retrospectively evaluated 570 nodules (440 HCCs, 25 other malignancies, 105 benign nodules) of 3.0 cm or smaller from 418
patients at risk for HCC who underwent gadoxetate disodium-enhanced MRI from July 2015 to December 2016. Final diagnosis was
assessed histopathologically or clinically (marginal recurrence after treatment or change in lesion size on follow-up imaging). We
compared the sensitivity and specificity for diagnosing HCC among the latest versions of four imaging criteria, including Liver
Imaging Reporting and Data System (LI-RADS), European Association for the Study of the Liver (EASL), Asian Pacific Association for
the Study of the Liver (APASL), and Korean Liver Cancer Association-National Cancer Center (KLCA-NCC), using the generalized
estimating equations.

RESULTS

For >=10 mm nodules, APASL showed the highest sensitivity (85.0%), significantly higher than LI-RADS category 4 or 5 (75.9%),
LI-RADS category 5 (64.2%), and EASL (63.4%) (P <= .001). Regarding the specificity, LI-RADS category 5 was highest (94.7%),
significantly higher than KLCA-NCC (83.0%) and APASL (78.7%) (P < .001). For <10 mm nodules, the sensitivity and specificity of
LI-RADS category 4 or 5 were 17.1% and 97.2%, respectively, and those of APASL were 73.2% and 83.3%, respectively (P < .001
for sensitivity, and P = .1 for specificity). For histopathologically confirmed lesions, the results of subgroup analysis were similar to
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those of all lesions.

CONCLUSION

Of the four international imaging criteria, APASL had the highest sensitivity and LI-RADS category 5 showed the highest specificity
for diagnosing early-stage HCC in high-risk patients on gadoxetate disodium-enhanced MRI.

CLINICAL RELEVANCE/APPLICATION

To improve diagnostic performance of gadoxetate disodium-enhanced MRI for early-stage HCC, it is important to understand the
differences of various imaging criteria for HCC.
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PURPOSE

To determine the prognostic performance of hepatobiliary phase hypointensity, and Liver Imaging Reporting and Data System (LI-
RADS) major imaging features in the prediction of progression to hepatocellular carcinoma (HCC) in LR-3 and LR-4 hepatic lesions
with arterial phase hyperenhancement (APHE) measuring >= 10 mm in patients at high risk of HCC.

METHOD AND MATERIALS

This retrospective dual-institution study included 160 LR-3 and 26 LR-4 lesions measuring more than 10 mm and having APHE in 136
consecutive patients (mean age(SD), 57 (11) years old; mean lesion size (SD), 14 (4) mm). A composite reference standard of
pathologic analysis and imaging follow-up was used. The prognostic performance (sensitivity and specificity) of hepatobiliary phase
hypointensity and LI-RADS version 2018 major imaging features other than APHE for the prediction of probability of progression to
HCC and time to progression to HCC was assessed and compared by means of Log-rank test, Cox-regression and Kaplan-Meier
curves.

RESULTS

Hepatobiliary phase hypointensity was a predictor of progression to HCC at univariate (p<0.0001) and multivariate (p<0.0001)
analysis, with an odds ratio of 20.6. Median time to progression to HCC was 284 days [95%CI: 266-363). In LR-3 and LR-4 lesions
>= 10 mm with APHE that progressed to HCC, the presence of hepatobiliary phase hypointensity, nonperipheral washout or
enhancing capsule did not predict time to progression to HCC.

CONCLUSION

Hepatobiliary phase hypointensity is an independent predictor of progression to HCC in intermediate-high risk lesions measuring >=
10 mm and having APHE in patients at risk for HCC.

CLINICAL RELEVANCE/APPLICATION

Intermediate and high risk lesions not fulfilling definitive imaging criteria for HCC account for about 40% of observations during
interpretation of CT and MR imaging studies. Natural history of these lesions may be extremely variable. The prognostic information
provided by hepatobiliary phase hypointensity in terms of prediction of progression to HCC allows for more tailored management.
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PURPOSE

To determine whether stiffness change on magnetic resonance elastography (MRE) can detect immunotherapy response in
advanced HCC.

METHOD AND MATERIALS

This was a prospective study of 15 patients with advanced HCC who were treated with anti-PD-1 therapy, (Pembrolizumab). All
patients had a standard of care liver MRI with MRE, and liver biopsy at baseline and after 6 weeks of therapy. HCC stiffness was
measured on MRE elastograms. Increase in HCC stiffness was compared with a decrease in HCC ADC, size and enhancement on MRI.
Change in HCC stiffness was compared with the time to disease progression, overall survival, and the total number of intratumoral T
lymphocytes (CD3+ positive by immunohistochemistry) on targeted liver biopsy. Analysis was performed using descriptive statistics
and Spearman correlation (R); p-value <0.05 was considered statistically significant.

RESULTS

Nine evaluable patients (6 men; 3 women) were analyzed. Median age was 71 years (range, 54-78). Etiology of liver disease was
HCV (n=4), HBV (n=1) and NASH (n=4). HCC was well-differentiated in 2 of 9 patients, moderately differentiated in 6 and poorly
differentiated in 1. Average HCC size was 4 cm (range, 1.5 - 8.5), and change in size at 6 weeks was -0.32 (range, - 2.2 - 0.4).
Median time to progression (TTP) was 13 weeks (range, 9-48) and overall survival (OS) was 44 weeks (range, 16-70). Average
baseline HCC stiffness and change in HCC stiffness were 5.0 kPa (range, 2.4 -9.1) and 0.12 kPa (range, [-2.1] - 2.8), respectively.
Increase in HCC stiffness on MRE correlated significantly with a decrease in ADC (p=0), but there was no correlation with change in
HCC size (p=0.5) or enhancement (p=1). HCC stiffness correlated significantly with intratumoral T lymphocytes on biopsy (R = 0.79,
p = 0.007). Change in HCC stiffness at 6 weeks correlated significantly with TTP (R = 0.88 and OS (R = 0.81), p <0.01. Baseline
non-tumor liver stiffness and HCC size tended toward inverse correlation with overall survival (p < 0.055).

CONCLUSION

Increased HCC stiffness on MRE was associated with longer time to disease progression and survival in advanced HCC and may be
useful as a biomarker of early immunotherapy response.

CLINICAL RELEVANCE/APPLICATION

Development of noninvasive functional MRI biomarkers of early immunotherapy response would improve therapeutic management in
advanced hepatocellular carcinoma.
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PURPOSE

To evaluate the survival benefit of sequential transarterial chemoembolization in different subgroups of patients with unresected
hepatocellular carcinoma

METHOD AND MATERIALS

For this IRB approved, HIPPA compliant retrospective cohort study, our institutional database was searched for patients with
hepatocellular carcinoma diagnosed during 2005-2016. Patients who had MR imaging, received transarterial chemoembolization
(TACE), and did not undergo liver resection or transplantation were included. Data on baseline liver function, number of TACE, and
survival status was retrieved from our clinical database. Lesions were categorized to well-defined or ill-defined for subgroup
analysis. Baseline tumor volume and volumetric apparent diffusion coefficient (ADC) of tumors at baseline and after first TACE were
measured. After adjustment for demographics, baseline liver function, and tumor volume, the correlation between number of TACE
and OS was tested using multiple Cox regression in different subgroups of patients.

RESULTS

A total of 159 patients met the inclusion criteria. 52 patients had well-defined and 107 patients had ill-defined HCC tumors. The
median number of TACE sessions was comparable between groups (p=0.35). Tumor volume was larger in patients with ill-defined
lesions, as compared to well-defined lesions (p=0.001). The median OS was 340 days for all patients, 663 days for those with well-
defined lesions, and 257 days for those with ill-defined lesions (HR=1.64, p<0.001). After adjusting for confounders including the
tumor size, Cox model showed that patients with ill-defined lesions take survival benefit from an increase in number of TACE
sessions (HR=0.86, p=0.020). Higher number of TACE did not improve OS in patients with well-defined lesions (HR=0.91, p=0.173).
In patients with well-defined tumors, a cutoff value of >=25% increase in ADC after first TACE was shown to predict better OS (p=
0.023). When categorizing these patients based on this cutoff value, a higher number of TACE did not show any survival benefit
(HR=1.12, p=0.422) in patients with >=25% ADC increase (responders). In patients with <25% ADC increase (non-responder to first
TACE), an increase in the number of subsequent TACE sessions was shown to significantly improve patients' OS (HR=0.73,
p=0.031).

CONCLUSION

Survival benefit of sequential TACE is different for ill- vs well-defined HCC. This benefit is limited in lesions that respond well to first
treatment by >=25% increase in ADC. Patients with ill-defined or non-responding well-defined lesions would benefit from additional
TACE.

CLINICAL RELEVANCE/APPLICATION

Patients with ill-defined HCC or well-defined lesions with <25% ADC-increase after first TACE will benefit from additional TACE. This
benefit is limited in those with adequate response to first TACE.
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PURPOSE

To compare uni- (1D) and three-dimensional (3D) quantitative tumor response criteria on multi-parametric magnetic resonance
imaging (mpMRI) in patients with hepatocellular carcinoma (HCC) that underwent systemic therapy with sorafenib and to evaluate
their ability to predict overall survival (OS) outcomes.

METHOD AND MATERIALS

This IRB-approved retrospective, single-institution analysis included twenty-three patients with advanced stage HCC who received
sorafenib for at least 60 days. All patients underwent baseline (BL) and Follow-Up (FU) MRI 19-140 days after initiation of therapy
(median 65 days, standard deviation ±33.58). Response to sorafenib was assessed in 37 target lesions using 1D criteria such as
Response Evaluation Criteria in Solid Tumors (RECIST) and modified RECIST (mRECIST). In addition, a segmentation-based 3D
quantification of enhancing lesion volume (volumetric quantitative European Association for the Study of the Liver, vqEASL) was
performed on arterial-phase MRI, and the enhancement fraction of total tumor volume (percentage-based qEASL, pqEASL) was
calculated. Accordingly, patients were stratified into groups of Disease Control (DC, which included Complete Response, Partial
Response, and Stable Disease) and Disease Progression (DP, included Progressive Disease). Overall survival was evaluated using
Kaplan-Meier curves with log-rank test.

RESULTS

The survival analysis showed that stratification of patients in DC vs. DP according to vqEASL was successfully predicted (DC n=22,
DP n=15) and stratified overall survival (median OS of 15.4 months for DC, 10.7 months for DP; p=0.01, see Figure 1). Stratification
according to RECIST (DC n=20, DP n=17), mRECIST (DC n=27, DP n=10) and pqEASL (DC n=36, DP n=1) did not correlate with OS
(p=0.2416, p=0.6945 and p=0.8055, respectively).

CONCLUSION

The study identified vqEASL as an accurate predictor of overall survival early after initiation of sorafenib treatment. This data
provides early evidence for potential advantages of 3D quantitative tumor response analysis over conventional techniques regarding
early identification of response to or failure of sorafenib.

CLINICAL RELEVANCE/APPLICATION

The use of 3D quantitative vqEASL may optimize clinical decision making and provide more personalized therapeutic algorithms in
patients undergoing systemic therapy of advanced stage HCC.
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PURPOSE

To study if iodine quantification and CTTA can detect histologic response in pancreatic cancer following neoadjuvant
chemoradiation

METHOD AND MATERIALS

This IRB approved study prospectively included patients with borderline resectable or locally advanced pancreatic ductal
adenocarcinoma (PDAC) undergoing neo-adjuvant chemoradiation (NACT/RT) prior to surgical resection. Patients underwent
multiphase abdominal dual energy (DECT) at baseline and a presurgical DECT within 2 weeks of completion of NACT/RT. Based on
post-surgical pathology the patients were divided into good histologic response and poor histologic response. The tumor morphology
(RECIST 1.1), Iodine quantification and CT texture analysis (CTTA) were compared between these two groups using student t-test
and Mann Whitney U test. Multiple regression was used to identify the strongest independent predictor of histological response.

RESULTS

Final patient cohort included 25 patients of which 13 had good histologic response and 12 had poor histologic response.
Morphological response by RECIST 1.1 was associated with good histologic response (5/13 vs 0/12 respectively, p=0.039). CTTA
parameters were significantly different between the good and poor histologic response groups at baseline, but more frequently after
NACT/RT (Figure). On multivariate analysis, CTTA was a strong (rpartial=0.68; p=0.007) and independent predictor of histological
response after NACT/RT. There was no significant difference in the quantitative iodine values at baseline, early treatment and after
completion of chemoradiation both in the arterial/pancreatic phase and portal venous phase.

CONCLUSION

CT texture analysis performed on post processed DECT images is a strong marker for assessing and predicting histologic response
after neoadjuvant chemoradiation in pancreatic and outperforms morphologic features of tumor size and vascular involvement.

CLINICAL RELEVANCE/APPLICATION

The detection of post NACT/RT treatment effects in PDAC is very challenging and can not be reliably assessed on conventional
imaging. This study shows that CTTA can reliably predict and assess the histologic response.
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PURPOSE

Sarcopenia is associated with adverse outcomes in gastrointestinal malignancies and liver cirrhosis. We aimed at investigating the
utility of magnetic resonance imaging (MRI) derived fat-free muscle area (FFMA) to predict clinical outcome in patients receiving
yttrium-90 radioembolization (RE) for treatment of hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

Consecutive patients with unresectable HCC and pre-interventional liver MRI undergoing salvage RE between December 2007 and
October 2014 were retrospectively evaluated. Using axial T2-weighted turbo spin echo sequences, FFMA was calculated by
subtraction of the intramuscular adipose tissue area from the total cross-sectional area of paraspinal skeletal muscles at the
superior mesenteric artery level. FFMA values lower than 3582 mm2 in male and 2301 mm2 in female patients were defined as low
FFMA. Main outcomes were progression-free survival (PFS) and overall survival (OS). For outcome analysis, the Kaplan-Meier
method with log rank test and multivariate cox regression analysis were used.

RESULTS

Fifty-eight patients (13 female, mean age 68+-12 years) were included. Mean time from pre-interventional MRI to RE was 27 ± 20
days. Median OS and PFS after RE were 250 (range: 21-1230 days) and 156 days (range: 21-674 days), respectively. Patients with
low FFMA showed significantly reduced OS (197 vs. 294 days, P=0.024) and tended to have shortened PFS (109 vs. 185 days,
P=0.068). Low FFMA (HR 2.675; P=0.011), estimated liver tumor burden (HR 4.058; P=0.001), and Eastern Cooperative Oncology
Group (ECOG) performance status (1.763; P=0.009) were independent predictors of OS on multivariate analysis.

CONCLUSION

FFMA might represent a promising new biomarker for survival prognosis in patients undergoing RE for treatment of unresectable
HCC.

CLINICAL RELEVANCE/APPLICATION

In this study, we offer an easy applicable MRI-based measurement of lean muscle mass as a measure of sarcopenia which is
capable to predict outcome in patients receiving RE for treatment of unresectable HCC.
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PURPOSE

Tumor viability (TV) after radioembolization segmentectomy (RS) is often not definitive on follow-up MRI until several months later.
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Given an array of available treatment options for early and advanced HCC, sooner determination of RS efficacy is needed to
facilitate optimal disease management.

METHOD AND MATERIALS

83 patients with initial RS 1/1/14 - 12/31/17 were retrospectively reviewed. Patients with prior TACE, TARE, systemic therapy or
target lesion (TL) retreatment after first follow-up (FU1) and before second follow-up (FU2) were excluded. All FU MRIs were
assessed using mRECIST criteria. Tumor viability (TV) was defined as PR, SD or PD. Using Slicer's GrowCut tool duplicate tumor and
normal parenchymal segmentations were made on T1 arterial phase (T1 AP) and ADC on pre-RS and FU1 MRI. Automated
calculation of 3D hypo- and hyperintense sub-volumes and first order texture features were performed using SimpleITK, Numpy and
PyRadiomics. Segmentation time and intraclass correlation (ICC) of segmentations was assessed. Metrics were compared to TV at
FU2 and time to TL TV. Univariate Mantel-Cox time to event, logistic regression and ROC analysis were performed using R and Prism.

RESULTS

47 patients were selected with a mean age of 70 (66% male). 5, 27, 10 and 5 were BCLC 0, A, B, and C. Mean TL size (mm) and
dose (mCi) were 26 (SD19) and 49 (SD27), respectively. Pre-RS MRI was performed a mean 44 (SD 13) days before treatment. FU1
and FU2 MRIs were performed a mean 51 (SD 15) and 136 (SD 38) days after intervention. 373 tumor segmentations were made
taking a mean 3.4 (SD 2.1) minutes each with ICC of 0.83 (95CI 0.78-0.88). At FU2 36 and 11 had CR and tumor viability,
respectively. Median overall survival was 30 months. On logistic regression analysis, difference in T1 AP and ADC kurtosis between
pre-RS and FU1 were significantly predictive of TV on FU2 with AUC 0.77 (p<0.05) and 0.76 (p<0.05). There were no significant
differences on median-split, univariate time to TV for all measures.

CONCLUSION

On early follow-up MRI after RS hyper- and hypointense sub-volume sizes do not appear correlated with TV, however, 3D tumor
texture analysis do appear to be predictive of TV.

CLINICAL RELEVANCE/APPLICATION

Texture analysis may provide insight into tumor viability earlier than mRECIST. If validated prospectively, adoption of routine tumor
segmentation and MR-based quantitative analyses may hasten and improve HCC treatment decision making.
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PURPOSE

o determine whether dual-energy CT (DECT) vital iodine tumor burden (VITB) allows reliable response assessment in patients with a
Gastrointestinal Stromal Tumor (GIST) undergoing Tyrosine-Kinase Inhibitor therapy (TKI), compared to established CT and [18F]
fluorodeoxyglucose (FDG) positron emission tomography (PET) criteria.

METHOD AND MATERIALS

An anthropomorphic phantom equipped with spherical GIST lesions of 3 different iodine concentrations (1, 2 and 5mg/mL) and a
non-enhancing central necrotic core (40HU at 120kVp) was scanned on a second generation dual-source DECT platform. 40
patients with 155 metastatic GIST lesions underwent a portal phase DECT on the same platform. Each patient had a pre-treatment
and a 3-4-months follow-up DECT and FDG-PET after TKI-treatment. Up to 5 target lesions were selected using mRECIST 1.1
guidelines. Tumor burden was assessed using different tumor response criteria, including mRECIST 1.1, mChoi, VTB, and VITB.
Standardized uptake value (SUVmax) on the FDG-PET datasets, which is the current reference standard for metabolic response
assessment in patients with GIST. Progression-free survival (PFS) in responders (complete, partial response and stable disease) and
non-responders (progressive disease) according to each response criteria was compared by using the Cox proportional hazard ratio
(HR).

RESULTS

The anthropomorphic phantom revealed a cut-off of 0.5mg/mL (15HU on the iodine image) to differentiate necrotic from vital tumor
tissue. The median PFS was significantly different between non-responders and responders and comparable among the SUVmax
criteria (632days; HR=4.6; 95%CI:2.2-10.1; p<.001), the VITB criteria (521days; HR=28.4; 95%CI:7.8-184.9; p<0.001) and VTB
criteria (501days; HR=8.1; 95%CI:3.4-21.2; p<.001). VITB allowed a significant better differentiation between non-responders and
responders compared to mRECIST 1.1 (414days; HR=2.5; 95%CI:1.3-5.0; p<.010). and mChoi criteria (151days; HR=1.1;
95%CI:0.5-2.1; p<.001).

CONCLUSION

The VITB criteria showed comparable performance to FDG-PET criteria for response assessment of patient with GIST under TKIs
while outperforming mRECIST 1.1 and mChoi criteria.

CLINICAL RELEVANCE/APPLICATION

VITB is a quantitative DECT imaging biomarker that captures the effects of TKI therapy and predicts tumor response (PFS) in



SSC06-08 Dynamic Control of Chelation Therapy in Transfusion Dependent and Non-Transfusion Dependent
Patients Using Hepatic MRI and DECT

Monday, Dec. 2 11:40AM - 11:50AM Room: N230B

SSC06-09 Post-TACE Changes in the Mean Value and Kurtosis of Apparent Diffusion Coefficient Histograms are
Independent Predictors of Overall Survival in Patients with Hepatocellular Carcinoma

Monday, Dec. 2 11:50AM - 12:00PM Room: N230B

patients with GIST and could be used to guide treatment management.
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PURPOSE

To show the possibilities of DECT as well as MRI in the diagnostic of iron overload (IOL) and monitoring of chelation therapy. To
determine sufficient time intervals between dynamic hepatic DECT and MRI in controlling of chelation therapy results in Transfusion
Dependent (TD) and Non-Transfusion Dependent (NTD) patients with IOL.

METHOD AND MATERIALS

We examined 75 patients with suspected IOL. 14 of them were NTD, the other 61 - TD. We conducted T2* MRI study of the liver
by 1.5T scanner for assessment of liver iron concentration (LIC) and performed DECT procedures with 80kV and 140kV on the
limited area of the liver of the same patients with the slice thickness of 5mm and calculation of Dual Energy indicators. Chelation
therapy was prescribed for all examined patients in doses depending on body weight. 6 and 12 months later, we repeated the same
procedures to the earlier examined patients who received iron chelators. For various reasons, only 26 of them were able to undergo
CT and MRI studies at appointed times.

RESULTS

We calculated IOL severity for the examined patients. Using correlation and regression analysis, it was found that the calculation of
the dual-energy difference (HU) gives high correlation coefficient (r=0.93) with IOL severity, it means that the predicted values of
IOL by CT fall into all ranges of IOL according to MRI. Using the data of 26 patients after 6 and 12 months chelation, in all DECT-
results we also established the conformity of our findings to the MRI data. In both control CT and MRI study of NTD patients with
HH (n=9), degree of LIC decrease significant - average 12% in 6 months, and 33% in a year. When analyzing similar control MRI
data in TD patients (n=17), we had extremely slow dynamics of reducing the LIC (average 2,75% in 6 months, 7% in a year). MRI
data show that there is some dynamic, while DECT data demonstrate no significant dynamic either in 6 or in 12 months of
treatment (less than 1% decreasing).

CONCLUSION

DECT, like MRI, is a useful technique for controlling chelation therapy. However, such studies in NTD patients should be more
frequent to avoid hyper-chelation. The use of DECT for the annual control of chelation therapy in TD patients is not justified.

CLINICAL RELEVANCE/APPLICATION

Recommended to undergo hepatic MRI or DECT for NTD patients no less than every 6 months to control chelation therapy results,
especially with light or moderate IOL severity, to avoid over-chelation.
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PURPOSE

To identify MR imaging parameters that can be used for evaluating early tumor response and overall survival (OS) after transarterial
chemoembolization in patients with hepatocellular carcinoma

METHOD AND MATERIALS

In this IRB approved, HIPAA compliant retrospective cohort study, our institutional database was searched for patients with
confirmed HCC, diagnosed during 2005-2016. Imaging data were reviewed by a radiologist and patients with well-defined tumors
were recruited initially (n=151). Patients with available apparent diffusion coefficient (ADC) map at baseline and 3-4 weeks after
first TACE were included (n=99). Demographic data, HCC etiology, baseline Child score, treatment modalities, and survival status
were retrieved from clinical database. Volumetric MRI metrics including tumor volume, mean ADC, skewness and kurtosis of ADC
were measured at baseline and 1 month post-TACE. Change in variables was calculated by subtracting baseline values from post-
TACE measures. Univariate and multiple Cox models were used to test the independent role of change in imaging parameters to
predict OS. p<0.05 was considered significant.



RESULTS

In unadjusted survival model, baseline tumor volume, changes in ADC and ADC-kurtosis were potential imaging predictors of
survival. After adjusting for baseline liver function, tumor volume, number of TACE sessions, and treatment modality, incremental
percent change in ADC was an independent predictor of better OS (HR=0.98, p=0.020). In overall, a decremental change in ADC-
kurtosis (increase in heterogeneity) showed a strong trend in predicting better prognosis (HR=0.92, p=0.051). Categorizing patients
to responders (>=25% ADC increase) and non-responders (<25% ADC increase) based on change in mean ADC provided a good
prediction of OS (c-index: 0.791). Responders had the best survival profile (HR=0.42, p=0.021). Subgroup analysis showed that in
non-responders, change in ADC-kurtosis (Δ kADC) as an indicator of change in tissue homogeneity, could distinguish between poor
and fair prognosis (cutoff=0.5). It was not a measure of difference among responders (p=0.86). Non-responder patients with Δ
kADC >=0.5 (homogeneous post-TACE tumor) had the worst prognosis (HR=3.03, p=0.007), as compared to responders and those
of non-responders who had Δ kADC <0.5 (log-rank p=0203).

CONCLUSION

A >=25% increase in ADC demonstrated favorable response to TACE in patients with HCC. In non-responder patients, an increase in
tumor heterogeneity, as measured by ADC-kurtosis, could distinguish patients with relatively better prognosis from those with the
worst survival profile.

CLINICAL RELEVANCE/APPLICATION

Change in mean ADC and ADC-kurtosis, as a measure of change in tissue heterogeneity, can be used to monitor early response to
TACE in well-defined HCC and to identify patients with treatment failure and poor prognosis
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PURPOSE

We evaluated whether predicting early tumor recurrence using preoperative laboratory and imaging factors is non-inferior than using
preoperative and postoperative pathologic factors in patients with single hepatocellular carcinoma within the Milan criteria.

METHOD AND MATERIALS

549 patients with single HCC within the Milan criteria who underwent curative resection were included. Two prediction models for
early recurrence of HCC were developed using selected preoperative factors only and using both preoperative and postoperative
factors which were determined by stepwise variable selection methods based on Akaike information criterion (AIC). Area under the
curve (AUC) for each receiver operating characteristic (ROC) curve of the two models was calculated, and the two curves were
compared for non-inferiority testing. The predictive models of early HCC recurrence were internally validated by bootstrap
resampling method.

RESULTS

Multivariable analysis of preoperative factors showed that AST/platelet ratio index (APRI), tumor size, arterial rim enhancement of
the tumor, peritumoral parenchymal enhancement, and presence of nonhypervascular hepatobiliary hypointense nodules (NHHN) on
gadoxetic acid-enhanced magnetic resonance imaging (MRI) were significant factors. On multivariable analysis after adding
patholgoic factors, presence of microvascular invasion was added instead of tumor size. Comparison of the AUCs of the two models
showed that prediction model using selected preoperative factors only was non-inferior to that using both preoperative and
postoperative factors [preoperative factors only; 0.673 (95% CI: 0.623¬0.723) vs. after adding postoperative factors; 0.691 (95%
CI: 0.639-0.744); p = 0.0013]. Bootstrap resampling method showed that the two models were valid.

CONCLUSION

The performance of using preoperative laboratory and imaging factors was not inferior to that using preoperative and postoperative
pathologic factors for prediction of early recurrence after curative resection of single HCC within the Milan criteria.

CLINICAL RELEVANCE/APPLICATION

Since predicting early recurrnece using preoperative laboratory and imaging factors was non-inferior to that using preoperative and
postoperative pathologic factors, more individualized patient care before and after surgery could be given to patients with expected
early recurrence.
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PURPOSE

Sarcopenia has been proposed as a prognostic parameter for patients with intrahepatic cholangiocarcinoma (ICC). The aim of this
study was to investigate the prognostic value of sarcopenia in patients with ICC undergoing TACE or SIRT.

METHOD AND MATERIALS
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Between 1997 and 2018, 417 patients with ICC were referred to our tertiary care center. A total of 45 patients received TACE or
SIRT and were included in this study. Psoas muscle index (PMI) served as an easy-to-measure marker of sarcopenia. Using optimal
stratification, cut-off values for PMI regarding overall survival (OS) were calculated. As a control group, 198 patients undergoing
liver resection were evaluated.

RESULTS

In the group undergoing TACE/SIRT, no predictive cut-off values for PMI could be calculated (best log-rank p=0.15, cut-offs
5.00cm²/m² in men and 3.45cm²/m² in women, median OS 9.4 months vs 15.0 months). In contrast, in the subgroup undergoing
liver resection, optimal stratification yielded PMI cut-offs that were predictive for OS (cut-offs 5.74cm²/m² in men and 5.19cm²/m²
in women, log-rank p=0.002, median OS 20.4 months vs 30.2 months). Tumor burden was significantly higher in the TACE/SIRT
group compared to the resection group: multifocality in 62% vs 22% (p<0.001), mean sum of intrahepatic lesions 14.6cm vs 8.2cm
(p<0.001), translobar spread in 50% vs 8% (p<0.001), and increased tumor volume (0%-25%/25%-50%/>50% in 19/16/10 vs
164/32/2, p<0.001).

CONCLUSION

In contrast to patients undergoing liver resection, PMI was not predictive in patients with ICC undergoing TACE/SIRT. Extensive
tumor burden and poor survival times are likely to be factors that complicate establishing survival discriminators.

CLINICAL RELEVANCE/APPLICATION

Sarcopenia did not allow for reliable survival stratification following TACE or SIRT; other parameters like ECOG or tumor burden are
probably more suitable (co)predictors.
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PURPOSE

The objective was to determinate computed tomography (CT) scanner signs to differentiate small bowel obstruction (SBO) induced
by single adhesive band (SAB) and matted adhesions (MA) and to elaborate a radiological score predicting of SAB.

METHOD AND MATERIALS

All consecutive patients who undergone surgery from January 2013 to June 2018 for adhesions-induced SBO were retrospectively
included. Reference of SBO type (SAB or MA) was given by surgery. All CT scan were secondary read by an observer blinded of
clinical and surgical finding. Fisher's exact test, Mann-Whitney U test and a logistic regression model were used. The score was
elaborated on 143 patients and validated on 50 patients of the same population.

RESULTS

Among the 193 patients having surgery for SBO, 119 (61.6%) had SAB and 74 (38.4%) had MA surgically proven. In multivariate
analysis, the presence of a beak sign (OR=3.47, 95%CI [1.26;9.53], p=0.02), a closed-loop (OR=11.37, 95%CI [1.84;70.39],
p=0.009), focal mesenteric haziness (OR=3.71, 95%CI [1.33;10.34], p=0.01) and focal and diffuse peritoneal fluid (respectively
OR=4.30, 95%CI [1.45;12.73], p=0.009 and OR=6.34, 95%CI [1.77;22.59], p=0.004) were significantly associated with SAB.
Contrariwise, the presence of diffuse mesenteric fluid without focal fluid (OR=0.23, 95%CI [0.06;0.92], p=0.04) and the diameter of
the most dilated loop (OR=0.94, 95%CI [0.90;0.99], p=0.02), were inversely associated with SAB. Using the significant predictive
factors of SAB, we built a composite score to radiologically predict the etiology of SBO. Area under Receiver Operating
Characteristic (ROC) curve was 0. 8274. For a cut-off score = -0.523, sensitivity, specificity and the percentage of patients
correctly classified were respectively 78.4%, 84.6% and 80.0%.

CONCLUSION

Several radiologic variables are strongly associated with the diagnosis of SAB-induced SBO. The present score could represent a
significant tool in the decision of surgical management

CLINICAL RELEVANCE/APPLICATION

By discriminating single adhesive band and matted adhesions in adhesional small bowel obstruction, MDCT could be a key element in
the decision for surgical management.
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PURPOSE

To identify the sensitivity and specificity of computed tomography (CT) findings in patients with suspected closed loop small bowel
obstruction (CLSBO).

METHOD AND MATERIALS

The radiology database and surgical reports from two suburban teaching hospitals were reviewed retrospectively for patients
diagnosed with CLSBO over a 3 year time period. Eligible for inclusion were consecutive patients ages 13-100 with clinical suspicion
of CLSBO based on presenting symptoms who had a CT abdomen/pelvis performed. Patients with a CT report containing key words,
'CLSBO' or 'internal hernia' or surgical report with a diagnosis of CLSBO/internal hernia who had a CT performed prior to surgery were
included in the study. Two radiologists evaluated the scans for imaging features associated with CLSBO. The electronic medical
records of the study population were independently reviewed for clinical factors and operative findings. Sensitivity and specificity
were calculated for the diagnosis of CLSBO and each CT sign using postoperative diagnosis or clinical diagnosis for patients who did
not undergo surgery as the reference standard.

RESULTS

Of 224 patients included in the analysis, 222 had surgical confirmation of CLSBO and 2 were diagnosed clinically. Sensitivity and
specificity of CT findings included: proximal dilatation (97%, 5%), distal collapse (96%, 2%), mesenteric edema (94%, 5%), beak
sign (91%, 17%) ascites (92%, 2%), fecalization (48%, 56%), whirl sign (27%, 88%), target sign (19%, 83%), radial distribution
(19%, 78%), bowel wall thickening (19%, 81%), bowel enhancement (15%, 83%), multiple transition points (4%, 88%),
pneumatosis (1%, 100%), free air (1%, 98%), and U or C configuration (28%, 59%). Common clinical findings included prior surgery
(84%), cancer (29%), and serum lactate >2.2mg/dl (25%).

CONCLUSION

Imaging findings associated with CLSBO have either a high sensitivity (ascites, proximal dilatation, mesenteric edema, beak sign) or
high specificity (whirl sign, target sign, radial distribution, multiple transition points). Accurate diagnosis requires systematic
assessment for multiple signs.

CLINICAL RELEVANCE/APPLICATION

The accurate diagnosis of life threatening CLSBO requires attention to multiple CT imaging findings shown to have a high specificity
and high sensitivity.
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PURPOSE

Radiomics is an objective method for extracting quantitative information from medical images and CT Enterography (CTE) is
commonly used to diagnose terminal ileal (TI) Crohn's disease (CD). The purpose of this study was to identify Radiomics features of
active terminal ileal (TI) CD and assess reproducibility of these features across different dose strengths and reconstruction
settings.

METHOD AND MATERIALS

IRB approved, retrospective, single center study. Study cohort of 89 patients with active TI CD (44) & normal (45). All patients had
a CTE on a dual-source CT (100% dose) with filtered back projection (FBP) reconstruction. Single source (50% dose) data was
extracted and reconstructed with filtered back projection (FBP) and iterative reconstruction (IR) using sinogram affirmed iterative
reconstruction (SAFIRE), yielding 3 datasets per patient: full-dose FBP (FDFBP),half-dose FBP (HDFBP), half-dose iterative
reconstruction (HDIR). Cohort was split into a training set (n=69) and hold-out validation set (n=20). TI was annotated by an
expert radiologist on FDFBP set, from which a total of 196 radiomic features were extracted. 5 top-ranked radiomic features for
active TI CD were identified via cross-validation on FDFBP training set. These 5 features were used to train a random forest
classifier to distinguish patients with active TI CD and normal, in 3 hold-out validation sets corresponding to each of FDFBP, HDFBP,
and HDIR images. Statistical evaluation included ROC analysis and testing of feature significance.

RESULTS

Radiomic features showed higher texture heterogeneity within TI regions in patients with active TI CD as comapred to normals (all p
values < 0.001).Using top-ranked radiomic features of intensity or gradient co-occurrence, hold-out AUC for FDFBP was high on
both full-dose images (FDFBP AUC=0.9) and half-dose images (HDFBP AUC = 0.89, HDIR AUC = 0.91) with all p values <0.001.

CONCLUSION

Radiomic features of TI on CTE can reproducibly and consistently diagnose active CD across different dose strengths and
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Radiomic features of TI on CTE can reproducibly and consistently diagnose active CD across different dose strengths and
reconstruction settings.

CLINICAL RELEVANCE/APPLICATION

Radiomic features of the terminal ileum exhibit a highly accurate and consistent signature for diagnosis of active TI CD across
different doses and reconstructions and can be complementary to a radiologist for diagnosis of active TI CD even in low dose
scans.
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PURPOSE

To investigate diffusion weighted imaging (DWI) and circulating tumor cells (CTCs) in predicting short-term efficacy of
chemoradiotherapy in patients with esophageal squamous cell carcinoma (ESCC).

METHOD AND MATERIALS

Fifty-one patients who were confirmed ESCC with pathologically and treated with chemoradiation were collected retrospectively
from November 2016 to April 2018. All patients underwent DWI and CTCs examination before treatment. The ADC value was
calculated on DWI images. CTCs were separated and divided into three substypes:epithelial CTCs, mesenchymal CTCs, hybrid CTCs.
Short-term efficacy evaluation was performed using RECIST 1.1, which was divided into remission group (CR, PR) and non-remission
group (SD, PD). The Mann-Whitney U test was used to compare parameters between groups. The predictive ability of ADC value
and CTCs and their combination was analyzed by receiver operating characteristic curve (ROC).

RESULTS

Thirty-four patients were in the remission group, and 17 patients in the non-remission group among 51 patients. The maximum,
average, and minimum values of the ADC in the remission group were lower than those values in the non-remission group (P=0.045,
0.033, 0.001). The mesenchymal CTCs in the remission group were higher than those in the non-remission goup (P=0.020).
However, there was no significant difference between the remission group and the non-remission group in the numbers of epithelial
CTCs, hybrid CTCs, and total CTCs (P=0.377, 0.771, 0.734). From ROC analysis, the area under the ROC curve of ADC minimum
value, mesenchymal CTCs, and their combination was 0.777, 0.689, and 0.834, respectively. The sensitivity of ADC minimum value,
mesenchymal CTCs, and their combination were 70.6%, 70.6%, and 64.7%, respectively. The specificity of ADC minimum value,
mesenchymal CTCs, and their combination were 85.3%, 61.8, and 88.2%, respectively.

CONCLUSION

ADC values and mesenchymal CTCs can be used as a method to predict short-term efficacy of chemoradiotherapy in ESCC
patients, and the mesenchymal CTCs combined with ADC minimum value provide higher diagnostic value in predicting short-term
efficacy of chemoradiotherapy, which can be used as a new method for predicting short-term efficacy of chemoradiotherapy in
ESCC patients.

CLINICAL RELEVANCE/APPLICATION

Combination ADC andCTCs can be used as a new method for predicting short-term efficacy of chemoradiotherapy for ESCC
patients.
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PURPOSE

To identify predictors of survival for resected pancreas adenocarcinoma (PDAC) patients based on imaging findings on preoperative
CT.
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METHOD AND MATERIALS

IRB approved retrospective review of consecutive patients who underwent resection for pathologically proven PDAC with
preoperative CT (within 60 days of surgery) performed between December 2006-July 2017. Patients with prior surgery or PDAC
arising in a mucinous neoplasm were excluded. Two radiologists reviewed the preoperative CT and assessed PDAC imaging findings
based on the American Pancreatic Association/Society of Abdominal Radiology PDAC reporting template. Interreader agreements
(kappa statistics) were measured for the imaging variables and overall survival (OS) was associated with a consensus read of the
imaging variables using Cox proportional hazard regression.

RESULTS

168 patients (mean age 66, 0.85:1 male:female) were enrolled: 126 had upfront surgical resection and 42 received neoadjuvant
therapy. Imaging variables associated with decreased OS (p<0.05) were tumor arterial contact (HR 2.76, 95%CI 1.50-5.09,
Kappa=0.52) and tumor contact specifically with the superior mesenteric artery (HR 1.98, 95%CI 1.08-3.61, Kappa=0.68). The
presence of venous collaterals in the left upper quadrant (HR 2.32, 95% CI 1.11-4.85) was associated with decreased OS, but
demonstrated fair reproducibility between readers (Kappa=0.38). Invasion of adrenal glands was also associated with decreased OS
(HR 165, 95% CI 10.4-2646), however occurred infrequently (4/168) with fair reproducibility (Kappa=0.39). Tumor size was only
significantly associated with decreased OS in patients who underwent upfront surgical resection (HR 2.30, 95% CI 1.19-4.42,
kappa=0.49). Tumor contact with adjacent veins was not associated with decreased OS (HR 1.07, 95% CI 0.68-1.68, Kappa=0.44).

CONCLUSION

PDAC contact of any artery on preoperative CT is associated with shorter survival in resected PDAC patients. Tumor size was only
associated with survival in the untreated resectable PDAC patients.

CLINICAL RELEVANCE/APPLICATION

Application of a PDAC reporting template may have a role in identifying predictors of survival that can aid in preoperative
stratification of patients.
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PURPOSE

To determine the feasibility of non-contrast MRI as a sequential imaging for characterizing CT-detected arterial-enhancing nodules
that do not washout in patients at risk for HCC.

METHOD AND MATERIALS

We retrospectively recruited 194 arterial enhancing-only nodules (mean size, 1.5 cm; range, 0.5-3.2 cm) detected on multiphasic
CT that were subsequently evaluated with gadoxetic acid-enhanced MRI in 175 treatment-naïve chronic liver disease patients (130
males and 45 females, mean age, 56.6±9.8 years) from three tertiary referral centers. The diagnosis of all 118 primary liver
malignancies including 105 HCCs and 13 combined HCC-CC was made by surgical resection and percutaneous biopsy. Two
radiologists assessed T2WI, DWI, T1 dual GRE images (Dual GRE), and hepatobiliay phase images (HBP) for the following findings in
each nodule: mild-to-moderate hyperintensity on T2WI, hyperintensity on DWI, hypointensity on HBP, fat content on Dual GRE,
non-enhancing capsule, hemorrhage, nodule-in-nodule, and mosaic appearance. Assuming the presence of any one of these
findings indicates the diagnosis of HCC, per-lesion analyses were performed to determine the sequences most predictive of HCC.

RESULTS

Per-lesion sensitivity, specificity, and accuracy per number of the sequence used is as follows: one sequence, 89.5-93.3%, 79.8-
83.1%, and 85.1-88.1%; two sequences, 88.6-95.2% 79.8-85.4%, and 86.6-89.2%; three sequences, 91.4-92.4%, 79.8-85.4%,
and 86.6-88.7%; all four sequences. 93.3%, 79.8%, and 87.1%. The combination of T2WI, DWI, and Dual GRE showed the best
performance for HCC diagnosis with sensitivity, specificity, and accuracy of 91.4%, 85.4%, and 88.7%. Applying the same
provisional criteria for HCC to diagnose primary liver malignancy showed the sensitivity, specificity, and accuracy of 90.7%, 97.4%,
and 93.3% when using the combination of T2WI, DWI, and Dual GRE. In nodules < 1 cm, adding HBP increased sensitivity up to 13%
without decreasing the specificity and accuracy.

CONCLUSION

Non-contrast MRI protocol of T2WI, DWI, and Dual GRE showed reasonable performance for discriminating HCC and primary liver
malignancies in CT-detected indeterminate arterial enhancing-only nodules of patients at risk for HCC. In nodules < 1 cm, HBP may
still be needed to preserve the sensitivity.

CLINICAL RELEVANCE/APPLICATION

Abbreviated non-contrast MRI protocol could be used as a sequential imaging to characterize CT-detected arterial enhancing
nodules.
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PURPOSE

Advanced melanoma patients with increased hepatic metastases and total tumor burden (TB) have been shown to have reduced
response rates to anti-PD1 treatment. Here we explore the predictive value of fractional baseline organ-specific TB acquired by
volumetric computed tomography (CT) biomarkers in a subset of patients included in the phase IB study of anti-PD1 monoclonal
antibody pembrolizumab and intratumorally injected Toll-like receptor 9 (TLR9) agonist CMP-001

METHOD AND MATERIALS

44 patients with advanced melanoma refractory to prior anti-PD1-therapy have been included. Volumetric assessment of baseline
CT was performed using an advanced CT volumetric workstation to measure TB in viscera vs. lymph nodes and sub-cutaneous
tissue. Fractional TB was calculated by dividing site-specific TB (viscera and LN/SQ) by total TB. Visceral fraction >0.3 and LN/SQ
fraction >0.7 were defined as high. Survival analysis was performed, and progression-free survival (PFS) was calculated. Start date
was defined as date of the first dose. Progression date was defined as date of last scan if the patient progressed. Date of last
follow-up was selected as the later one between date of last scan and date of death. Kaplan-Meier plots were generated by
visceral status and LN/SQ status (high vs. low)

RESULTS

Among 44 patients, two observations were deleted due to missing imaging data. Median follow-up time was 8.4 months (1st quartile
4.48, 3rd quartile 13.9) for this study. Higher visceral fraction (median 2.9 months, 95% confidence interval [CI] 2.7,+inf) was
statistically significant associated with shorter PFS compared to lower visceral fraction (median 12.4 months, 95% CI 5.8,+inf;
p=0.024). In contrast, LN/SQ PFS was longer in high fraction (median 12.43 months, 95% CI 8.4,+inf) compared to low fraction
(median 4.6 months, 95%CI 2.8,+inf), although not statistically significant (p=0.096)

CONCLUSION

In volumetric CT analysis of subjects treated with the combination of pembrolizumab and CMP-001, high fraction of baseline visceral
TB is associated with shorter PFS. On the other side, although not statistically significant, high fraction of baseline lymph node TB
seems to be a favorable feature and is associated with longer PFS

CLINICAL RELEVANCE/APPLICATION

These results suggest that fractional organ-specific TB measured by volumetric CT is a potential prognostic marker in subjects with
advanced melanoma treated with immunotherapy.
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PURPOSE

Assess CT and MR features that may aid in differentiation of mucinous cystic neoplasms of the liver (MCN) from simple biliary cysts
(SBC) and determine the inter-reader reliability of these features.

METHOD AND MATERIALS

A blinded, retrospective review of imaging in surgically resected, pathologically confirmed MCN (n=46) and SBC (n=57) was
performed using CT (n=60), MR (n=11) or both (n=32) by 2 fellowship-trained radiologists. Features analyzed included: maximum
cyst size and shape; homogeneity/heterogeneity of cyst contents; cyst wall thickness and calcifications; cyst septal location,
thickness, regularity/irregularity and calcifications; presence of solid enhancing components; bile duct communication; protrusion of
cyst into the bile duct; bile duct dilatation peripheral to the cyst; cyst restricted diffusion (MR); and total number of hepatic cysts.
Inter-reader agreement was analyzed using kappa coefficient analysis. Chi-square analysis assessed for significant differences in
occurrence of features between MCN and SBC using the senior reader's data.

RESULTS

Inter-reader agreement was substantial for CT features including septal calcification (0.88 [95% CI: 0.72, 1.00]) and cyst wall
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Inter-reader agreement was substantial for CT features including septal calcification (0.88 [95% CI: 0.72, 1.00]) and cyst wall
calcifications (0.75 [95% CI: 0.56, 0.94]). Inter-reader agreement was also substantial for MR features including cyst protrusion
into the biliary duct (0.78 [95% CI: 0.38, 1.00]), septal location (0.76 [95% CI: 0.56, 0.96]), cyst contents (0.73 [95% CI: 0.50,
0.95]), and communication with the distal bile duct (0.71 [95% CI: 0.34, 1.00]). A significant variance in septal features on MR was
noted between MCN and SBC, including septal location (central and central + peripheral in 62% of MCN versus 22% of SBC [p =
0.02]), septal nodularity (42% irregular/nodular in MCN versus 6% in SBC [p=0.02]), and septal thickness (>3mm in 78% of MCN
versus 9% of SBC [p=0.04]).

CONCLUSION

There is substantial inter-reader agreement on multiple CT and MR features shared by MCN and SBC. Among those, the MR septal
features including location, nodularity, and thickness may help distinguish MCN from SBC.

CLINICAL RELEVANCE/APPLICATION

CT and MR features of cystic liver masses can help differentiate mucinous cystic neoplasms of the liver from simple biliary cysts.
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PURPOSE

To develop a convolutional neural network (CNN) model to jointly segment and classify a hepatic lesion selected by user clicks in
ultrasound examination.

METHOD AND MATERIALS

4,309 anonymized ultrasound images of 3,873 unique patients with hepatic cyst (n=1,214), hemangioma (n=1,220), metastasis
(n=1,001), or HCC (n=874) were collected and annotated. The images were divided into 3,909 training and 400 test images
including 100 images for each lesion type, with no patient overlap. Our network is composed of one shared encoder and two
inference branches which are respectively for segmentation and classification. The network takes as input the concatenation of an
input image and two Euclidean distance maps of positive and negative clicks provided by a user. Simulated positive and negative
clicks were used for training. For better generalization, the convolutional layers in the shared encoder were initialized using other
network trained with breast ultrasound images. The performance of hepatic lesion segmentation was evaluated with Jaccard index
(JI). Accuracy, sensitivity, specificity, and the area under the receiver operating characteristic curve (AUROC) for categorizing
benign and malignant hepatic lesions and classifying four kinds of hepatic lesions were calculated.

RESULTS

We achieved performance improvements by jointly conducting two tasks. In segmentation only model, the mean JI was 68.5%. In
classification only model, the accuracy of classifying benign and malignant lesions was 89.8% and that of classifying four kinds of
hepatic lesions was 79.8%. Compared to this, mean JI and accuracy were 70.0% and 90.4% in the joint segmentation and
classification model for classifying benign and malignant lesions. Similar results were also obtained for four kinds of hepatic lesions
(mean JI: 68.4%, accuracy: 82.2%). The sensitivity, specificity, and the AUROC of classifying benign and malignant hepatic lesions
were 95.0%, 86.0%, and 0.97. And those of classifying four hepatic lesions were 87.0%, 90.0%, and 0.95.

CONCLUSION

The proposed deep learning based system that simultaneously performs segmentation and classification of a hepatic lesion selected
by a user in ultrasound images showed higher performance than segmentation only and classification only systems.

CLINICAL RELEVANCE/APPLICATION

The proposed system could assist the radiologists with little experience in ultrasound imaging with detecting hepatic lesions
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TEACHING POINTS

1. Lymphatic drainage of the stomach. 2. Updated AJCC (TNM) and Japanese Gastric Cancer Association nomenclature of regional
and distant nodal stations. 3. To know the exact stations on cross sectional imaging. 4. Lymph node morphological features
predicting metastatic nodal involvement. 5. Types of surgical nodal clearance for gastric cancer.

TABLE OF CONTENTS/OUTLINE

1. Anatomical definitions of lymph node stations (Japanese classification of gastric carcinoma: 3rd English edition (2011)) a.
Perigastric nodes b. Second tier nodes c. Second tier or third tier nodes (according to site of primary tumour) d. Third tier or
metastatic nodes 2. AJCC 8th Ed (TNM) staging - N stages 3. Lymph node morphology 4. Types of lymph node dissections
(according to a. D1 b. D1+ c. D2 d. D3
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TEACHING POINTS

Magnetic Resonance elastography (MRE) estimates tissue stiffness by evaluating mechanical shear wave propagation using motion-
encoding gradients. Compared with other non-invasive imaging technique such as ultrasound-based transient elastography, MRE
has higher accuracy for detection of liver stiffness. With the approval of CPT code for MRE and increasing prevalence of
nonalcoholic steatohepatitis, it is expected that utilization of MRE will continue to grow. This interactive exhibit will provide a case
based review of MR elastography interpretation. Cases that highlight the pitfalls in MR elastography will be discussed. Analysis of
the technical aspects of MRE failure will also be presented.

TABLE OF CONTENTS/OUTLINE

The majority of the educational exhibit will be presented in case-based quiz format. Table of Contents/Outline:- Brief review of MR
elastography mechanism/technique- Discussion of MR elastography interpretation- Alternative pathologies that mimic high liver
stiffness- Artifacts & failed cases.5 figures in abstract:- MR elastography interpretation requires evaluation of multiple sequences-
Heterogeneity of liver fibrosis - Focal hepatic lesion mimicking focal fibrosis- Artifacts mimicking high stiffness- High stiffness
secondary to Budd-Chiari Syndrome.
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TEACHING POINTS

The concept of mesorectum, The radiological appearance of mesorectum on MRI, Practical implications of radiological anatomy in
staging rectal cancer and management, How to accurately stage rectal cancer on MRI?, Peals and pitfalls.

TABLE OF CONTENTS/OUTLINE

Understanding the anatomy of mesorectum, Staging of rectal cancer, T1 vs T2, T3 vs T4, Good vs. bad T3, T4a vs. T4b,
Characteristics of suspicious nodes, Pelvic side wall nodes: Locaoregional vs metastatic, EMVI, Learning staging of rectal carcinoma
and review selected cases
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TEACHING POINTS

Review the imaging of pregnant patients Demonstrate the appearance of tumors in pregnant patients Characterize both benign and
malignant tumors during pregnancy

TABLE OF CONTENTS/OUTLINE

Choosing between imaging modalities such as MRI, CT, ultrasound, and radiography for pregnant patients. MRI protocolling for
pregnant patients with sequences such as T2, fat suppressed T2, T1 precontrast, in and out of phase, diffusion, and thin slice T2
images. MR imaging characterization of benign and malignant abdominal and pelvic tumors. Most common tumors in pregnancy are
generally benign and include fibroids, corpus luteum cysts, and desmoid tumors. Malignant tumors include breast cancer and
cervical cancer. The effects of pregnancy on these tumors. Treatment of tumors during pregnancy. Conclusions.
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TEACHING POINTS

-Learn basic anatomy of the pelvic floor and its functional role in defecation in female and male patients. -Identify the various
organs and muscles which separate the compartments of the pelvic floor. -Refresh on protocols utilized specifically at our
institution and discuss protocol options -Understand normal and abnormal function and movement of pelvic floor muscles. -
Identifying common pelvic floor pathology by compartment in both female and male patients.

TABLE OF CONTENTS/OUTLINE

I. Overview of Terminology II. Female Pelvic Floor Anatomy II. Male Pelvic Floor Anatomy III Review of Normal Pelvic Floor function
IV. Interpreting Normal MR Imaging Findings V. Pathology by compartment a. Anterior Compartment i. Cystocele ii. Urethral
hypermobility b. Middle Compartment i. Cervical prolapse c. Posterior compartment i. Rectocele ii. Intussusception iii. Dyssynergic
Defecation d. 'Fourth Compartment' i. Enterocele ii. Peritoneocele
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PURPOSE

Evaluate the validity of recommended follow-up for incidental pancreatic cystic lesions on MRI.

METHOD AND MATERIALS

A five-year retrospective review of pancreatic cystic lesions on MR cholangiopancreatography (MRCP) was undertaken for 285
patients over a 5 year period. Cyst size, location and concerning features such as main duct dilatation, intralesional solid
component and enhancement were reviewed over time and any changes documented. Clinical notes were reviewed for EUS and FNA
results.

RESULTS

169 female and 116 male patients (mean age 65 years) were evaluated with median and mean follow up of 22 and 31 months.
Average largest initial cyst size was 12.3 mm. 23 cases (8%) underwent endoscopic ultrasound (EUS) with fine-needle aspiration
(FNA), for concerning features, including contrast enhancement (7 cases) and pancreatic ductal dilatation either focal (19 cases)
or diffuse (24 cases), 2 cases had both features. The average size of the cysts that developed worrisome features requiring further
workup was 26.1mm. Only one case was less than 10mm. 6 EUS cases were non-diagnostic (unsuccessful cyst aspiration, or
insufficient tissue for diagnosis). Of the remaining cases, 11 (65%) had malignant or potentially malignant pathology; ductal
adenocarcinoma (3 cases), mucinous cystadenoma (6 cases) and IPMN (2 cases). Additionally serous cystadenoma (3 cases) and
non-malignant ductal cells with negative mucin stain (3 cases). 139 cases (49%) showed a change in size; 85 increased (mean, 5
mm); and 54 decreased (mean, 8.1 mm). Of 155 patients with cysts <=10 mm, 138 (90%) had no change or decreased in size over
5 years. The remaining 10% exhibited a mean change of 1mm.

CONCLUSION

In this retrospective, longitudinal review of incidental pancreatic cystic lesions on MRI, the development of suspicious features in a
sub centimeter lesion is rare. A follow-up MRI at 2 years, and at 5 years is likely sufficient, if there has been no change in size or
appearance. For lesions greater than 2 cm, or those lesions with suspicious features, earlier intervention with EUS and aspiration is
proposed to more accurately define the lesion and management plan.

CLINICAL RELEVANCE/APPLICATION

Improve recommendations for follow-up and management of incidental pancreatic cystic lesions, to enhance patient care and
minimize unnecessary imaging.
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PURPOSE

To develop and validate a radiomics nomogram for preoperative prediction and prognosis of lymph node metastasis (LNM) in patients
with esophageal squamous cell cancer (ESSC).

METHOD AND MATERIALS

Three hundred and seven patients with clinicopathologically confirmed ESSC were divided randomly into a training set (n=200) and
a validation set (n=107). Data was gathered from March 2009 to September 2013. Clinical characteristics, including age, sex,
clinical stage and histologic grade, were constructed a clinical data model by Cox proportional hazard model. Radiomic features of
lymph nodes, pathologically diagnosed positive or negative, were extracted from portal venous-phase computed tomography (CT)
of ESSC for survival analysis. Radiomics signature was built using LASSO Cox regression. Two radiomics nomograms were developed
incorporating the radiomics signature and selected clinical predictors based on Cox proportional hazard model. Nomogram
discrimination, calibration and clinical usefulness were evaluated. Associations between radiomics features and clinical data were
investigated using heatmaps. Internal validation was assessed.

RESULTS

The radiomics signatures, which consisted of 13 selected features, were significantly associated with OS, with a C-index of 0.709.
N-staging showed highest prognostic value among the clinical factors. One radiomics nomogram was incorporated radiomics
signature with the TNM staging system. This nomogram showed a significant improvement for prognosis of LNM over the TNM
staging system only in terms of evaluating OS in the training cohort (C-index, 0.844 vs. 0.830; P <0.05). Another radiomics
nomogram combined the radiomics signature with all clinical data showed good discrimination, with a C-index of 0.866 (95% CI:
0.836-0.897). Application of the nomogram in the validation cohort still gave good discrimination (C-index, 0.781; 95% CI: 0.717-
0.845) and good calibration. Heatmaps revealed associations between radiomics features and tumor stages.

CONCLUSION

CT-based radiomics nomograms provided improved prognostic ability for LNM in ESSC, which may provide evidence for precision
medicine and affect treatment strategies.

CLINICAL RELEVANCE/APPLICATION

Esophageal cancer is the sixth most fatal cancer globally and new approaches, radiomics, are urgently needed to identify patients
who are at risk of poor prognosis.
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PURPOSE

To evaluate the agreement and correlation between the true non-contrast attenuation values of intra-abdominal structures and
attenuation values obtained on virtual non-contrast images based on 3rd generation dual source dual-energy CT.

METHOD AND MATERIALS

Seventy seven patients who underwent triphasic abdominal CT (liver dynamic protocol) between November 2018 and January 2019
were retrospectively reviewed. Unenhanced series was performed using conventional single-energy mode at 120 kVp. Arterial,
venous phase and 5 minutes delayed phase post-contrast series were obtained utilizing dual source dual-energy CT technique
(tube potential, 100 kVp and Sn 150 kVp). Virtual non-contrast images were processed off of arterial (VNC-art), venous phase
(VNC-por) and 5 minutes delayed (VNC-del) series. Attenuation values of liver, pancreas, kidneys, muscle, subcutaneous fat
intraabdominal fat, vertebra, aorta, IVC, main portal vein, intrahepatic portal vein were recorded on true non-contrast study and
virtual non-contrast study sets of images. Attenuation values were compared using paired t test. The correlations of attenuation
values were also evaluated via the Pearson's correlation coefficient.

RESULTS

Paired t test showed significant difference between TNC, VNC-art, VNC-por and VNC-del attenuation across all organs (p <
0.0001). But there were excellent correlations between TNC and VNC-art attenuation values of liver (r = 0.907- 0.924), pancreas (r
= 0.718), spleen (r = 0.728) and subcutaneous fat (r = 0.953). There were excellent correlations between TNC and VNC-por
attenuation values of liver (r = 0.880 - 0.926), pancreas (r = 0.846), vertebra (r = 0.919) and subcutaneous fat(r = 0.939). There
were also excellent correlations between TNC and VNC-del attenuation values of liver, (r = 0.885 - 0.919), pancreas (r = 0.777)
vertebra (r = 0.914) and subcutaneous fat(r = 0.957).

CONCLUSION

Although the attenuation values of all tissues were significantly different between virtual non-contrast and true non-contrast
images, the correlation values were excellent. The true non-contrast attenuation values of liver, spleen, pancreas, vertebra and
subcutaneous fat can be obtained by regression analysis. Further optimization of post-processing algorithms might be necessary
before complete replacement of TNC with VNC images.

CLINICAL RELEVANCE/APPLICATION

This will be helpful for diagnosis and evaluation of fatty liver on vertual non-contrast study.
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PURPOSE

Up to 70% of patients with Crohn's disease (CD) who had underwent primary bowel resection will develop postoperative recurrence.
Stratifying CD patients according to the risk of recurrence and tailoring therapy are the ideal and most cost-effective ways to
manage these patients. The aim of this preliminary study was to explore whether preoperative MR enterography (MRE) can predict
early anastomotic recurrence after primary bowel resection in CD patients.

METHOD AND MATERIALS

32 CD patients who underwent preoperative MRE and primary bowel resection were enrolled. We defined early anastomotic
recurrence as postoperative endoscopic Rutgeerts score>=i2 or bowel wall thickening/high enhancement on CT/MRE within 6
months. MRE including resected bowel (wall thickness, bowel obstruction, bowel edema, enhanced pattern, DWI hyperintensity and
ADC) and perienteric mesentery (mesenteric edema, perienteric effusion, comb sign, creeping fat, fistula/abscess, DWI
hyperintensity) was retrospectively analyzed. Logistic regression analysis was used to develop a predictive model for recurrence.

RESULTS

Of 32 CD patients, 20 (62.5%) had early anastomotic recurrence and were defined as R+ group, the other 12 patients were defined
as R- group. Significant differences in creeping fat (P=0.024), mesenteric abscess/fistula (P=0.036), bowel obstruction (P=0.036)
and mesenteric hyperintensity on DWI (P=0.044) were found between R+ and R- group. Early anastomotic recurrence correlated
positively with creeping fat (r=0.469, P=0.007), mesenteric abscess/fistula (r=0.437, P=0.012), bowel obstruction (r=0.423,
P=0.016) and mesenteric hyperintensity on DWI (r=0.437, P=0.012). The results from the MRE-based predictive model
(=2.597×creeping fat+2.256×mesenteric abscess/fistula+2.493×bowel obstruction-4.675) strongly correlated with the recurrence
outcome (r=0.683,P<0.001) in these 32 patients with an area under ROC curve of 0.902 (95% CI, 0.793-1.000; P<0.001).

CONCLUSION

Preoperative MRE can predict early anastomotic recurrence after primary bowel resection in CD patients. Mesenteric abnormality
seems to be a more important risk factor for early anastomotic recurrence.

CLINICAL RELEVANCE/APPLICATION

Preoperative MRE can predict early anastomotic recurrence after primary bowel resection in CD patients and stratifies them
according to the risk of recurrence for tailoring therapy
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PURPOSE

To study the computed tomographic (CT) indices of pancreatic volume and fat content in patients with type II diabetes mellitus
and compare it with age and body mass index (BMI) matched non-diabetic patients

METHOD AND MATERIALS

We prospectively evaluated 66 diabetic patients (42 females, 24 males, mean age 53.2 ± 7.9 years) and 47 non-diabetic patients
(20 females, 27 males, mean age 50 ± 8.2 years) between the age group of 40-65 years who underwent unenhanced CT scan of
the abdomen using a 64-slice Multi Detector CT (MDCT) machine (Ingenuity CT, Philips) for unrelated pathologies. The cases had
adequately controlled blood sugar levels, while none of the cases or controls had any kind of systemic co-morbidities. The following
parameters were noted: Pancreatic volume (using an inbuilt volume application in CT) Pancreatic fat indirectly as: Difference
between pancreatic attenuation and splenic attenuation (HU P-S) and Ratio of pancreatic attenuation to splenic attenuation (HU
P/S) After age, gender and BMI matching, T test was applied for calculating p-value of pancreatic volume and Mann-Whitney test
for calculating the p values of HU P-S and HU P/S. Spearman's rho coefficient was calculated to see the relationship of pancreatic
volume with HU P-S and HU P/S. Receiver Operating Curve (ROC) was made for finding the cut-off value of pancreatic volume with
optimal sensitivity and specificity.

RESULTS

CT showed that pancreatic volume was significantly low (p<0.001) in patients with type 2 diabetes mellitus (48±13.7) as compared
to non-diabetic patients (63.6±17.3). Further, fat content was also significantly high (p<0.001) in diabetic patients (HU P-S of -
13.2±7.9 and HU P/S of 0.73±0.15) as compared to non-diabetic patients (HU P-S of -6.7±5.9 and HU P/S of 0.86±0.12). Thus,
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changes in pancreatic volume and fat act as a surrogate marker for type 2 diabetes mellitus.

CONCLUSION

Low pancreatic volume and a high fat content quantified by using CT are significantly associated with existence of type II diabetes
mellitus

CLINICAL RELEVANCE/APPLICATION

These changes if found in a high-risk individual incidentally who undergoes CT scan of abdomen for an unrelated pathology, would
help in early diagnosis of diabetes mellitus as it would prompt a complete biochemical work up. Thus, disabilities and complications
related to long standing diabetes can be prevented efficiently in a significant chunk of population.
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PURPOSE

To evaluate the effect of the structured reports compared with the narrative reports for reporting CT or MRI in patients with
perihilar cholangiocarcinoma.

METHOD AND MATERIALS

This retrospective study included 54 patients (37 men, 17 women; mean age, 75.6 years) with perihilar cholangiocarcinoma. All
patients performed CT or MRI before endoscopic retrograde cholangiopancreaticography (ERCP) or surgery. For all patients, we
generated the narrative reports and structured reports for perihilar cholangiocarcinoma. We compared the number of key features
between the two types of reports. In addition, one experienced abdominal surgeons and two physicians experienced in ERCP
reviewed a questionnaire with 3 questions including sufficiency of information regarding surgical or procedural planning, the effort
for the information extraction, and report quality rated on Likert scale (1, insufficient; 6, excellent).

RESULTS

Structured reports (mean±SD, 6.89±0.31) included significantly more predefined key features compared with the narrative reports
(mean±SD, 5.87±0.70)(p<0.001). The structured reports was considered to provide the sufficient information for ERCP or surgery in
89.9% of cases (versus only 18.5% of cases in narrative reports) (p<0.001). Regarding the effort for the information extraction,
94.4 % of structured reports was considered to be easy, but only 9.3% of narrative reports were considered to be easy (p<0.001).
In addition, structured reports (mean±SD, 5.96±0.19) received the higher overall report quality rate compared with narrative
reports (mea±SD, 4.31±0.77) (p<0.001).

CONCLUSION

Structured reporting of CT or MRI for hilar cholangiocarcinoma can provide more predefined key features, more sufficient
information, and higher satisfaction level to referring clinician, compared to the narrative report.

CLINICAL RELEVANCE/APPLICATION

In patient with hilar cholangiocarcinoma, structured reporting of CT or MRI can provide improved report quality. Therefore, referring
clinicians are more confident about further clinical decision making.
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To train a deep learning model to differentiate between hepatocellular carcinoma (HCC) and non-HCC lesions on multi-phasic
contrast-enhanced magnetic resonance imaging (MRI), using pathologically proven liver lesions as the "ground truth".

METHOD AND MATERIALS

This IRB-approved retrospective study included 118 patients with 93 (62%) HCC and 57 (38%) non-HCC lesions, all of which were
pathologically confirmed and clearly localizable on MRI. Histopathological data was obtained from biopsies (n=72), resections
(n=29), liver transplants (n=46), and autopsies (n=3). The non-HCC class included intrahepatic cholangiocarcinoma (n=19),
regenerative nodules (n=2), dysplastic nodules (n=2), hemangioma (n=16), cysts (n=15), focal nodular hyperplasia (n=2) and bile
duct adenoma (n=1). 47% of HCC lesions showed atypical imaging features (not meeting Liver Imaging Reporting and Data System
[LI-RADS] criteria for definitive HCC or LR5). A 3D convolutional neural network (CNN) was trained on 140 lesions and tested for its
ability to classify 10 remaining unseen lesions (5 HCC and 5 non-HCC). The CNN consisted of 3 convolutional layers, 2 maximum
pooling layers, and 2 fully connected layers. An Adam optimizer was used for model training. The performance of the model was
averaged over 150 runs with random sub-sampling to provide class-balanced test sets.

RESULTS

The CNN demonstrated an overall accuracy of 87.3%. The sensitivities for HCC and non-HCC lesions were 92.7% and 82.0%,
respectively. Correspondingly, specificities of HCC and non-HCC lesions were 82.0% and 92.7%, respectively. The area under the
receiver operating curve was 0.912. The training time of the CNN was 3.2 minutes ± 0.9, and the time to classify each lesion in the
test data set was 2.9 ms ± 1.7.

CONCLUSION

This study provides proof-of-concept for CNN-based classification of both typical and atypical-appearing HCC lesions on multi-
phasic MRI, utilizing pathologically confirmed lesions as "ground truth".

CLINICAL RELEVANCE/APPLICATION

A CNN trained with pathological "ground truth" can correctly classify HCC lesions that do not meet established imaging diagnostic
criteria, potentially expanding the role of image-based diagnosis.

Participants
Seyoun Park, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Jonathan Sham, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Satomi Kawamoto, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Alex Blair, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Noah Rozich, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Daniel Fadaei Fouladi, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Shahab Shayesteh, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Alejandra Blanco, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Saeed Ghandili, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Ralph H. Hruban, Baltimore, MD (Abstract Co-Author) Board Member, miDiagnostics 
Kenneth Kinzler, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Bert Vogelstein, MD, Baltimore, MD (Abstract Co-Author) Founder, Personal Genome Diagnostics, Inc; Founder, Thrive Scientific;
Advisor, Sysmex Corporation; Advisor, Eisai Co, Ltd; Advisor, CAGE; Advisor, Neophore; Advisor, Nexus; License agreement,
Personal Genome Diagnostics, Inc; License agreement, Thrive Scientific; License agreement, Sysmex Corporation; License
agreement, Eisai Co, Ltd; License agreement, CAGE; License agreement, Neophore; License agreement, Nexus
Elliot K. Fishman, MD, Owings Mills, MD (Abstract Co-Author) Institutional Grant support, Siemens AG; Institutional Grant support,
General Electric Company; Co-founder, HipGraphics, Inc
Jin He, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Linda C. Chu, MD, Lutherville, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

lindachu@jhmi.edu

PURPOSE

Pancreatic ductal adenocarcinoma (PDAC) is a highly lethal malignancy with limited preoperative predictors of long-term survival.
Existing nomograms incorporate post-resection data and are of limited utility in guiding surgical decision making. The purpose of this
study is to evaluate the prognostic utility of preoperative CT radiomics features in predicting postoperative survival of PDAC
patients.

METHOD AND MATERIALS

125 patients with surgically resected pancreatic ductal adenocarcinoma (PDAC) and preoperative dual-phase CT between 2010 and
2014 were retrospectively identified. Demographic, clinical parameters, baseline CA 19-9, tumor size, and patient survival were
collected from the medical records. Patients were risk stratified based on survival time after surgery into low-risk group (survival
time > 900 days) and high-risk group (survival time < 350 days). The whole 3D volume of pancreatic tumor and background
pancreas were manually segmented (Velocity, Varian Medical Systems). 489 radiomics features were extracted from the whole
pancreas boundary. Feature reduction was performed by minimum-redundancy maximum-relevance selection and random forest
method, and the 10 most relevant radiomics features were selected. Survival analysis was performed based on clinical parameters
with and without the addition of the 10 radiomics features. Survival status and time were computed by 4-fold cross validation.
Concordance index (C-index) was used to evaluate performance of the survival prediction.

RESULTS

Mean age of PDAC patients was 67 ± 11 years. Mean tumor size was 3.3 ± 1.5 cm. The 10 radiomics features showed 82%
accuracy in classification of high-risk vs. low-risk groups. C-index of survival prediction with only clinical parameters was 0.71.
Addition of CT radiomics features improved C-index to 0.75.
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CONCLUSION

Addition of CT radiomics features to standard clinical factors improves survival prediction in PDAC patients.

CLINICAL RELEVANCE/APPLICATION

Radiomics features from preoperative CTs of pancreatic ductal adenocarcinoma patients may be useful in risk stratification prior to
planned resection for pancreatic cancer.
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PURPOSE

To investigate the value of CT texture analysis of pretherapeutic dynamic CT for prediction of therapeutic response of
hepatocellular carcinoma (HCC) to transcatheter arterial chemoembolization (TACE) according to mRECIST.

METHOD AND MATERIALS

Pre- and posttherapeutic dynamic (4-phase) CT scans of 91 biopsy proven HCCs in 37 patients treated with TACE were
retrospectively analyzed. Patients with and without liver cirrhosis were included. Pretherapeutic CT was performed directly prior to
TACE, first posttherapeutic imaging four weeks after TACE. Subsequent monitoring occurred at 3-month intervals. Each HCC was
manually segmented on arterial phase images according to mRECIST criteria. Measurements and quantitative texture features were
extracted and included: long axis (LA), Mean of positive Pixels (MPP) and Uniformity of positive Pixel Distribution (UPP). Predictive
factors for Complete Response (CR) were assessed.

RESULTS

For initial posttherapeutic imaging (< 6 months), smaller tumor size, higher arterial enhancement and higher homogeneity at baseline
were significantly associated with and predictive for CR of HCCs in cirrhotic livers: 1st exam post TACE - LA (19.4 vs 48.3 mm),
MPP (192.1 vs 101.6), UPP (0.021 vs 0.017); 2nd exam post TACE - LA (21.7 vs 39.4 mm), MPP (262.1 vs 101.1), UPP (0.023 vs
0.017). On all imaging later than 6-months post TACE, CR was independent of baseline tumor size and homogeneity. However, the
higher the mean pretherapeutic MPP, the longer a complete response of HCC lesions to TACE therapy could be observed (Follow Up
3: 290.3; FU 4: 357.4; FU 5: 389.3; FU 6: 463.4; FU 7: 459.4; FU 8: 545.5). Results of texture analysis of HCCs in non-cirrhotic
livers were discordant as lesions were generally bigger at baseline and only a subtle, nonsignificant tendency to achieve CR with
higher baseline MPP could be observed emphasizing different tumor biology, depending on underlying global liver disease.

CONCLUSION

Pretherapeutic texture analysis of multiphase CT-imaging may be helpful to predict Complete Response of HCC to TACE in cirrhotic
livers. Long term CR of a treated lesion seems to significantly depend on high arterial enhancement at baseline and may also be
associated with smaller tumor size.

CLINICAL RELEVANCE/APPLICATION

Pretherapeutic CT texture analysis in HCC patients could be a valuable tool for radiologists and clinicians in multidisciplinary
conferences when triaging patients to TACE.
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PURPOSE

To evaluate the prognostic value as noninvasive predictors of esophageal varices (EVs) and high risk EVs among liver stiffness (LS),
spleen stiffness (SS) measurements and their derivatives including liver stiffness-spleen size-to-platelet ratio risk score (LSPS) and
spleen stiffness-spleen size-to-platelet ratio risk score (SSPS) using 2D-shear wave elastography in B-viral cirrhotic pateints.

METHOD AND MATERIALS

In this retrospective study, from April 2017 to October 2018, a total of 65 B-viral cirrhotic patients who underwent the liver, spleen
stiffness measurement by 2D-SWE and endoscopic evaluation for EVs were enrolled. LSPS and SSPS were calculated using following
fomulas: LS value × spleen diameter (cm)/platelet count (109/L) and SS value × spleen diameter (cm)/platelet count (109/L),
respectively. Cutoff values of predicting presence of EVs and high risk EVs were identified by the Youden index and prognostic
values were assessed by the area under the receiver operating characteristic curve (AUC).
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RESULTS

Twenty six patients had no EV on endoscopy. Among 39 patients who had EVs, 12 patients had high risk EVs. The optimal cutoff
values of LS value, SS value, LSPS and SSPS for predicting EVs were 9.9 (kPa), 29.9 (kPa), 0.8 and 3.7, respectively, at which
AUC, 0.72, 0.77, 0.80 and 0.85, respectively. The optimal cutoff values of LS value, SS value, LSPS and SSPS for predicting high
risk EVs were 15.4 (kPa), 34.9 (kPa), 1.3 and 4.4, respectively, at which AUC, 0.55, 0.78, 0.67 and 0.80, respectively.

CONCLUSION

LS, SS values and their derivatives including LSPS and SSPS were defined as noninvasive and useful methods to predict EVs and
high risk EVs in B-viral cirrhotic patients.

CLINICAL RELEVANCE/APPLICATION

There had been many efforts to define a noninvasive and accurate method to predict esophageal varices and high risk esophageal
varices surrogate invasive procedure including endoscopy. Authors of the present study found LS, SS values, LSPS and SSPS can
be used as a good predictor for EVs as well as high risk EVs.
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TEACHING POINTS

Clinical Findings Skin findings Spontaneous pneumothoraces Renal tumors Genetic analysis Similarities to and difference from
tuberous sclerosis complex Renal Tumors Hybrid histological tumor types Conventional tumor types MRI/CT findings Management
Standard current therapies Investigational therapies

TABLE OF CONTENTS/OUTLINE

Background Birt Hogg Dube (BHD) syndrome is a multi-system, autosomal dominant disease process that manifests with multiple
clinical and radiographic findings including; cutaneous skin findings, renal lesions, pulmonary cysts, and spontaneous pneumothorax.
In addition to renal cysts, BHD patients presents with renal masses including oncocytoma, chromophobe renal cell carcinoma, clear
cell renal cell carcinoma and hybrid renal lesions. Numerous pulmonary cysts are important diagnostic criteria. Patient may present
with spontaneous pneumothoraces. , and may be found incidentally in individuals undergoing screening for renal masses. Purpose
The purpose of this educational exhibit is to discuss what radiologist needs to know about BHD syndrome, including the radiological
findings that may help making the diagnosis. We also aim to discuss the critical management of renal masses among patients with
BHD syndrome.
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TEACHING POINTS

Compare and contrast the currently available guidelines regarding diagnosis & management of pancreatic cysts (American College of
Gastroenterology, Fukuoka, ACR, European Study Group & American Gastroenterological Association) • Discuss characteristics of
pancreatic cysts & their unique pathologic & imaging findings with special emphasis on role of imaging • Discuss our institutional
working group guidelines for pancreatic cysts

TABLE OF CONTENTS/OUTLINE

Introduction What is the end point of pancreatic cyst follow-up? Early pancreatic cancer Characteristics of pancreatic cysts
Pseudocysts, Serous cystadenomas, Mucinous cystic neoplasms, Intraductal papillary mucinous neoplasms (IPMNs): Side duct &
Main duct, Solid-pseudopapillary neoplasms Cystic pancreatic neuroendocrine tumors Imaging Techniques: CT, MRI with MRCP &
EUS Comparison of the available guidelines for pancreatic cysts Incidental pancreatic cyst on CT/US: What next? The role of
imaging. Genetic testing for pancreatic cysts: Current Status Institutional Working Group on Management of Pancreatic Cystic
lesions Conclusion Currently, there are five major society guidelines for the diagnosis and management of pancreatic cystic lesions.
Although the goal of all these guidelines is early identification of pancreatic ductal adenocarcinoma, they vary significantly in their
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CEUS for Vascular Assessment of the Immediate Posttransplant Liver: When Doppler Fails
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Peritoneal Metastasis, Cytoreductive Surgery (CRS), and Hyperthermic Intraperitoneal Chemotherapy
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approach to problem.
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TEACHING POINTS

To discuss the role, indications and limitations of different cross-sectional imaging modalities (CT, MRI/MRCP and secretin-MRCP)
used to diagnose chronic pancreatitis. To discuss the role of endoscopic ultrasound as an additional diagnostic tool for diagnosing
chronic pancreatitis. To review the diagnostic imaging algorithm for evaluation of patients with clinically suspected chronic
pancreatitis or patients at risk of chronic pancreatitis.

TABLE OF CONTENTS/OUTLINE

- Definition of the chronic pancreatitis.- Indications for the abdominal CT scan in the investigation of chronic pancreatitis.- CT scan
as the potential best initial/baseline examination.- Limitations of the CT scan in the diagnosis of chronic pancreatitis.- Indications of
the MRI/MRCP in the investigation of chronic pancreatitis.- The role of the secretin-stimulated MRCP in the investigation and
diagnosis of chronic pancreatitis.- Limitations of the MRCP in the diagnosis of chronic pancreatitis.- The role of the endoscopic
ultrasound as an additional diagnostic tool for diagnosing chronic pancreatitis.- Overview of the diagnostic imaging algorithm for
patients with clinically suspected chronic pancreatitis or patients at risk of chronic pancreatitis.
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TEACHING POINTS

When Doppler fails to show normal flow in the transplant hepatic artery, CEUS is a safe, non-invasive imaging technique which
reliably excludes thrombosis. CEUS generally shows the hepatic artery well, though requires some technologist and radiologist
experience. CEUS is easy to perform at the bedside in the immediate postop period and plays a critical role in the decision making
process for transplant surgeons.

TABLE OF CONTENTS/OUTLINE

Brief overview of liver transplant vascular complications. a. Types and rates of immediate complications. b. Anatomy of common and
uncommon arterial reconstructions that may be encountered. Options for vascular imaging of the transplant liver. a. Focus on ease,
accuracy and contraindications of each. b. Current CEUS literature and our own institutional data in brief. CEUS technique. a. Brief
overview of general CEUS technique. b. In-depth technique specific to vascular assessment of the transplant liver. Case series
presentation. a. Various arterial reconstruction appearance on CEUS b. Challenges in imaging the artery. c. Venous imaging and
challenges. Proposed algorithm for vascular imaging escalation incorporating CEUS.
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Knowing and Recognizing the Complications of the Bile Duct After Liver Transplant: Normal Anatomy,
Variants, and Complications
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Selected patients with disseminated peritoneal metastasis may be treated with cytoreductive surgery (CRS) and hyperthermic
intraperitoneal chemotherapy (HIPEC), which has significantly improved long-term patient survival. Post procedure complications
associated with peritoneal CRC/HIPEC are unique and may be directly related to resection of peritoneal metastases, the type of
chemotherapy agent used, or to the HIPEC procedure itself. Radiologists should be aware of the therapeutic approach of
CRC/HIPEC, it's potential for unique complications and their imaging appearance to avoid misinterpretation.

TABLE OF CONTENTS/OUTLINE

1. Introduction. 2. Peritoneal metastasis and surgical procedures: CRS and HIPEC. 3. Normal imaging findings after CRS/HIPEC
procedures: peritoneal effusion, organ inflammation. 4. Complications and their imaging features. 5. Vascular abnormalities and
miscellaneous. 6. Visceral complications: hepatobiliary, bowel, pancreatic, urinary bladder, diaphragmatic. 7. Abdominal wall
complications. 8. Unfavorable sites of involvement. 9. Conclusion
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TEACHING POINTS

To recognize possible biliary complications after liver transplant and the value of the existing classifications. To Highlight the
relevance of early diagnosis of biliary complications of liver transplant. To Review various imaging methods that we can use and
explain how to choose them, with emphasis in the use of cholangiopancreatography (MRCP).

TABLE OF CONTENTS/OUTLINE

1.Brief review of the the bile duct anatomy and the most frequent anatomical variants. 2.Recognize the anatomical variant S4 and
its relevance. 3.Description of the most common performed anastomosis for liver transplant. 4.Current classification of biliary
complications according to: -Time -Etiology -Location 5.Exhibit examples of our institution, considering that it is one of the largest
liver transplant centers in Argentina

Printed on: 10/29/20
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Case-based Review of the Abdomen (Interactive Session)

Monday, Dec. 2 1:30PM - 3:00PM Room: S100AB

GI GU

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Julie H. Song, MD, Sharon, MA (Director) Nothing to Disclose

For information about this presentation, contact:

Edward.Lee@childrens.harvard.edu

Sub-Events

Participants
Pedro Daltro, MD, Rio de Janeiro, Brazil (Presenter) Nothing to Disclose

For information about this presentation, contact:

daltro.pedro@gmail.com

Participants
Khaled M. Elsayes, MD, Pearland, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

kmelsayes@mdanderson.org

LEARNING OBJECTIVES

1) Describe a spectrum of interesting hepatobiliary cases. 2) Discuss relevant technical background. pathophysiology and
hemodynamics of these cases. 3) Correlate imaging features of these masses with clinical and pathologic findings. 4) Provide useful
clues to reach a specific diagnosis.

Active Handout:Khaled M. Elsayes

http://abstract.rsna.org/uploads/2019/19000699/Active MSCA21B.pdf

Participants
Elizabeth G. McFarland, MD, Lake Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Evaluate GI clinical case review to classify cases into appropriate inflammatory to neoplastic etiologies. 2) Explain pertinent
clinical information to increase awareness for appropriate patient management. 3) Define new updated colorectal cancer screening
recommendations and how they apply to CT colonography.

Participants
Frank H. Miller, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To interpret interesting genitourinary CT and MR cases to form a differential diagnosis to reach a definitive diagnosis. 2) To apply
the teaching points from the individual challenging cases to future clinical cases seen in practice.

Printed on: 10/29/20
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SPSP21C Uso de Agentes Organoespecificos en RM de Higado/Use of Organ-specific Agents in MR of the Liver
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Contrastes y Trazadores: Estado del Art-Sesion del Colegio Interamaricano de Radiologia (CIR) en
Espanol/Contrast Agents and Radiopharmaceuticals: State of the Art-Session of Interamerican College of
Radiology (CIR) in Spanish

Monday, Dec. 2 1:30PM - 3:30PM Room: E353C
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FDA  Discussions may include off-label uses.

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Moderator) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Moderator) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

jcriales@att.net.mx

LEARNING OBJECTIVES

1) Conocer el uso actual, ventajas y desventajas de los medios de contraste en diferentes modalidades y en diversas situaciones
clinicas. 2) Conocer los diversos trazadores, ademas de FDG, analizando su metabolismo normal y las indicaciones mas frecuentes.
1) Understand the current indications, benefits and limitations of the use of contrast agents for various imaging modalities. 2)
Review the various types of radiotracers available today for PET Imaging, along with their normal metabolism and common
indications for their use.

Sub-Events

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Presenter) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

Participants
Alison C. Harris, MBChB, Vancouver, BC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the general principles and technique of using CEUS in the abdomen. 2) Discuss the role of CEUS in the diagnosis and
characterization of masses in the liver and kidney. 3) Briefly discuss other applications of CEUS including guiding interventional
procedures and monitoring of therapy.

ABSTRACT

Contrast-enhanced ultrasound (CEUS) continues to gain traction as a technique that complements traditional B-mode and Doppler
ultrasound in the evaluation of the liver and other organs. Because the micro-vasculature can be visualized with CEUS and real-time
imaging of tissue perfusion can be performed, imaging with this technique yields supplementary information, including flow and
perfusion kinetics.The contrast agent used in CEUS is comprised of microbubbles, which are injected into a peripheral vein. The
microbubble composition varies depending on the agent used, but the agent typically consists of an inert gas encased by a
stabilizing shell composed of phospholipid, galactose, or albumin. The microbubbles circulate in the bloodstream and oscillate
irregularly at low mechanical index settings within the acoustic field, creating nonlinear reflections that resonate at diagnostic
ultrasound frequencies (3-5 MHz) and increase the signal produced.Proper technique and optimization of contrast-enhanced
ultrasound require a balance between maintaining the integrity of the microbubble contrast agent and preserving the ultrasound
signal. Established and emerging applications in the liver include diagnosis and characterization of focal lesions, aiding ultrasound-
guided intervention, monitoring of therapy, and aiding surgical management.Read More:
https://www.ajronline.org/doi/10.2214/AJR.17.17843Read More: https://www.ajronline.org/doi/10.2214/AJR.17.17843Read More:
https://www.ajronline.org/doi/10.2214/AJR.17.17843

Participants
Claudio Bonini, MD, Rosario, Argentina (Presenter) Speaker, Bayer AG

For information about this presentation, contact:

clabonini@hotmail.com



SPSP21D PET-CT: Radiotrazadores Mas Alla de FDG/PET-CT: Beyond FDG

SPSP21F Presentacion del CIR/CIR Update

SPSP21G Contraste Oral en TC: Nunca, Siempre O Algunas Veces?/Oral Contrast for Abdominal CT: Never,
Always or Sometimes?

SPSP21H Daño Renal Agudo por Contraste Iodado: Conceptos Actuales/Iodine Contrast Induced Acute Kidney
Injury: Current Concepts

SPSP21I Retencion de Gadolinio/Gadolinium Retention

SPSP21E Preguntas/Q&A

clabonini@hotmail.com

LEARNING OBJECTIVES

1) Medios de contraste hepatoespecíficos por MR. 2) Estructura molecular y su interacción a nivel celular. 3) Indicaciones actuales.
4) Ventajas y desventajas en comparación con los contrastes convencionales. 5) Contraindicaciones / 1) Hepatospecific contrast
by MR. 2) Molecular structure and interaction at the cellular level. 3) Current indications. 4) Advantages and disadvantages
compared to conventional contrasts. 5) Contraindications.

Participants
Belen Rivera Bravo, MD, Mexico City, Mexico (Presenter) Nothing to Disclose

For information about this presentation, contact:

brivera@unam.mx

LEARNING OBJECTIVES

1) Identify PET/CT radiopharmaceuticals other than FDG, used in clinical practice. 2) Describe the uptake mechanism of each
radiopharmaceutical. 3) Differentiate the normal biodistribution of each radiopharmaceutical by reading the images of the study. 4)
Recognize the clinical indication of each radiopharmaceutical based in the uptake mechanism. / 1) Al final de esta actividad, los
participantes deberán ser capaces de. 2) Identificar radiofármacos de PET/CT diferentes al FDG utilizados en la práctica clínica. 3)
Describir el mecanismo de concentración de cada radiofármaco. 4) Diferenciar la biodistribución habitual de cada radiofármaco al
observar las imágenes del estudio. 5) Reconocer la indicación clínica de cada radiofármaco basado en su mecanismo concentración.

Participants
Henrique Carrete Jr, MD, Sao Paulo, Brazil (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Present the Inter-American College of Radiology and its main educational activities. 2) Address the activities of the CIR
throughout the year 2019. 3) Outline future directions of CIR.

Participants
Antonio Jose B. Madureira, MD, Porto, Portugal (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the rationale for the use of oral contrast agents in CT examinations.2) To become familiar with the major
indications of oral contrast use.3) To discuss the benefits and drawbacks of their use.

ABSTRACT

There has been a gradual decline in the last years in the use of oral contrast agents in CT examinations. In spite of these there are
some clinical scenarios in which their use is of great benefit as it can clearly establish a diagnosis.In the emergency setting and in
patients suspected of high-grade bowel obstruction their use is not warranted and may even be contraindicated.Oral contrast
agents administration still has a role in CT imaging and every radiologist should be familiar with their indications and benefits in
specific clinical situations.

Participants
Cristian Varela, MD, Santiago, Chile (Presenter) Nothing to Disclose

For information about this presentation, contact:

cvarelaubilla@gmail.com

LEARNING OBJECTIVES

1) Revisar la definición actual de daño renal agudo inducido por medio de contraste iodado/Review the current definition of contrast
induced acute renal injury. 2) Conocer las características de los pacientes en riesgo/To know the characteristics of the high risk
patients. 3) Definir las medidas de prevención basadas en la evidencia que el radiologo debe conocer y practicar/Define the
evidence based prevention that the radiology need to know and apply.

Participants
Juan E. Gutierrez, MD, Medellin, Colombia (Presenter) Speakers Bureau, Bayer AG

For information about this presentation, contact:

juanes65@gmail.com

LEARNING OBJECTIVES

1) Define the classification of GBCAs based on molecular structure and other physicochemical properties. 2) Discuss current



SPSP21K Clausura/Closing

SPSP21J Preguntas/Q&A

literature regarding deposition of gadolinium in the brain (Clinical - Pre Clinical). 3) Describe the relationship between the type of
contrast agents and gadolinium deposition in brain Describe FDA, ACR, and European Medicines Agency (EMA) guidelines for GBCA
usage.

ABSTRACT

Gadolinium Based Contrast Agents (GCBA) had been part of MRI environment for three decades with great benefits on the
development of imaging as well as helping radiologists to achieve a better knowledge of the human body and its diseases. So far
more than 500 million injections of GCBA's have been applied Worldwide, initially and for many years GBBA's were believed to be a
harmless solution, to the point of being used as contrast for DSA and also in double or triple dose for MRI, however, in 2006
evidence of Gadolinium retention in tissues was published proving its link with Nefrogenic Systemic Fibrosis (NSF) in renal impaired
patients. This situation triggered multiple academic and regulatory evaluations, involving the pharma industry to define the risk
benefit of using GBCA's depending on its safety profile, plus new warning regulations and classification for this agents issued by the
FDA, EMA and ACR. New evidence of Gadolinium deposition in the brain, specifically locate at Dentate Nucleus and Globus Pallidus,
after multiple GCBA's injections in patients with normal kidney function was recently published (2014), and gives again new
evidence of the potential harmful effect of Gadolinium in tissues. This situation brought a new regulatory environment with different
approach by the FDA and EMA, as well as a new challenge for the MRI practice worldwide.

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Presenter) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org
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PURPOSE

To identify MRI features that are helpful for the differentiation between gallbladder (GB) neuroendocrine tumors (NETs) and
adenocarcinomas (ADCs) and to evaluate their prognostic values.

METHOD AND MATERIALS

Between January 2010 and November 2018, we recruited 63 patients with GB NETs (n=21) and ADCs (n=42) who underwent MRI.
Two radiologists independently assessed MRI findings and reached a consensus. Univariate and multivariate analyses were
performed to identify significant differential MRI features of GB NETs from ADCs. Cox proportional hazard model was used to find
prognostic MRI findings for overall survival (OS).

RESULTS

Compared to ADCs, NETs more frequently demonstrated the following MR features: well-defined margin, intact overlying mucosa,
targetoid enhancement on contrast-enhanced images, and targetoid appearance on diffusion-weighted imaging (DWI) (Ps<0.001 for
all). In addition, liver metastasis was more common (P<0.001) and had more conspicuous border (P=0.045). Lymph node (LN)
metastasis tended to show higher N stage (P=0.006) and targetoid appearance on DWI (P=0.001). On quantitative analysis, the
sizes of GB mass and metastatic LN in NETs was significantly larger than those of GB ADCs (P=0.003 and P=0.022, respectively).
Median and mean follow-up periods were 16.0 months (range, 1-62 months) and 21.6 ± 17.6 months, respectively. GB NETs showed
a significantly worse OS compared to ADCs (median OS, 12.0 months versus 44.0 months, P=0.005). Multivariate Cox regression
analysis revealed that the presence of liver metastasis (hazard ratio (HR) 10.683, 95% confidence interval [CI]: 1.551-73.587) and
a larger size of metastatic LN (HR 2.004, 95% CI: 1.189-3.377) were poor prognostic factors for OS.

CONCLUSION

There are several differential MR features of GB NETs from ADCs. GB NETs showed a significantly worse OS compared to GB ADCs
and the presence of liver metastasis and a larger size of metastatic LN were associated with poor OS.

CLINICAL RELEVANCE/APPLICATION

Contrast-enhanced MRI including diffusion-weighted imaging could be helpful for the differentiation of GB NETs from GB ADCs as well
as for the prediction of patients' prognosis.
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PURPOSE

To determine if liver and spleen volumes can predict liver dysfunction as defined by encephalopathy, variceal bleeding, Hepatorenal
syndrome, and liver-related death in PSC patients and to compare the value of these volumes to MELD in predicting outcome.

METHOD AND MATERIALS

This IRB-approved, retrospective single center study included 166 PSC patients with at least one liver imaging study (MR/CT)
between 2000 and 2018. Total liver(T), right(R) and left(L) lobes, caudate(C) and spleen(S) volumes were measured. The
volumetric parameters were compared between patients with and without liver dysfunction, which was an adverse outcome, using
Mann-Whitney U test. Spearman's test was performed to correlate the volumes to MELD. We used ROC analysis to test the
accuracy of volumetric parameters to predict developing an adverse outcome and multiple logistic regression to find its independent
predictors. Pvalue<0.05 was considered statistically significant.

RESULTS

Our cohort included 97 (58%) males with mean age of 43, with no significant differences in age between patients with and without
liver dysfunction. Among 166 patients,35% didn't have adverse outcome,14% were dead and 37%,26%, and 3%, ended up with
variceal bleeding, encephalopathy, and/or Hepatorenal syndrome, respectively. Patients with and without adverse outcome had
significantly different absolute and ratio volumetry of S, L, and C (p<0.05). S, S/R, and ST/RR (n=155; 11 patients had
splenectomy) with AUC of 0.729, 0.744, and 0.738, respectively, to differentiate patients with and without adverse outcome,
correlated significantly with MELD with AUC of 0.714 (rho was 0.52, 0.53, and 0.53, respectively; p<0.001). S, L, C, L/T, C/T, S/T,
S/L, S/R, ST/L2, ST/RR were potential predictors of adverse outcome in unadjusted univariate logistic model (p<0.05). In final
adjusted model, ST/RR showed superior predictive value (OR=1.56; p=0.041) over MELD (OR=1.10; p=0.003).

CONCLUSION

Liver and spleen volumetric parameters could predict liver dysfunction in PSC. Using the volumes of T, R, and S could potentially
improve the predictive value of MELD.

CLINICAL RELEVANCE/APPLICATION

MELD may fluctuate in patients with PSC due to recurrent cholangitis episodes. Increased MELD may result in un-necessary
transplant workup, since it could be transient. Liver and spleen volumetry are less susceptible to transient fluctuations and may be
better predictors for the need for liver transplantation.

Participants
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PURPOSE

Despite synchronization to respiration, respiration-navigated (RN) 3D turbo-spin-echo MRCP is limited by susceptibility to motion
artifacts. Aim of this study was to assess the quality of pancreaticobiliary duct visualization of a non-RN MRCP alternative based on
balanced steady-state free precession imaging (BSSFP) with overlapping slices compared with RN-MRCP.

METHOD AND MATERIALS

This is a prospective study on 50 consecutive patients receiving MRCP at 1.5T without final diagnosis of pancreaticobiliary duct
disease. We performed an intraindividual comparison of coronal RN-MRCP (thickness, 1.5 mm; interval, 1.5 mm) with combined
coronal (thickness, 4 mm; interval, 1.6 mm) and transverse (thickness, 6 mm, interval, 2.4 mm) BSSFP-MRCP. Image quality was
scored by 3 readers for 6 pancreaticobiliary duct segments (3 pancreatic, 3 biliary) using a 6-point scale (1, not completely
depicted, 6, entirely depicted with excellent details). A segment score of 3 or lower as assessed by at least 2 of 3 readers was
defined to indicate insufficient segment visualization. Wilcoxon nonparametric tests and assessment of interrater agreement were
used for statistical analysis.

RESULTS

Overall duct visualization averaged over all readers was scored with 4.5±1.1 for RN-MRCP (pancreatic, 4.1±0.5; biliary, 5.0±0.4)
and 4.9±0.9 for combined coronal and transverse BSSFP-MRCP (pancreatic, 4.6±0.6; biliary, 5.1±0.6), respectively (p<0.001). The
number of segments visualized insufficiently was 48/300 for RN-MRCP and 11/300 for BSSFP-MRCP (p<0.001). Segments visualized
insufficiently in RN-MRCP had a mean score of 4.4±0.8 in BSSFP-MRCP. The segment most frequently visualized insufficiently was
the pancreatic tail for both RN-MRCP and BSSFP-MRCP. Overall interrater agreement on sufficiency of duct visualization was 0.78
(RN-MRCP, 0.85; BSSFP-MRCP, 0.71). Mean acquisition time was 98% longer for RN-MRCP (198.0±98.7s) than for combined coronal
and transverse BSSFP-MRCP (100.2±0.4s).

CONCLUSION

Non-RN BSSFP-MRCP with overlapping slices is a fast alternative to RN-MRCP frequently providing sufficient duct visualization when
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RN-MRCP fails.

CLINICAL RELEVANCE/APPLICATION

As an option for patients with poor breathing compliance, pancreaticobiliary duct visualization can be improved with BSSFP-MRCP in
51% of the acquisition time of RN-MRCP.
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PURPOSE

To study the incidence of PSC precipitated malignancy. To study the spectrum of MR imaging features in patients with primary
sclerosing cholangitis and the incidence of related complications.

METHOD AND MATERIALS

Retrospective analysis of 350 patients with known PSC in whom routine and targeted screening with MRI liver done in our institution
in the past 15 years was included in the study. Two abdominal radiologist retrospectively reviewed MR images in consensus.
Imaging findings on bile ducts, dominant strictures, pattern of involvement of intra/extra hepatic bile ducts, hepatic fibrosis,
changes in liver morphology, varices, gall bladder abnormalities, cholangitis was studied. The incidence of PSC preciptated
malignancies was ascertained.

RESULTS

The incidence of dominant stricture was 11.4% (40 cases), in whom the biopsy did not reveal any underlying malignancy. Incidence
of overlap syndrome was 0.8 %, while there was background cirrhosis in 8.5% ;hepatic parenchymal fibrosis in 4.2% cases; large
varices in 2.8% ; and there was associated infective exacerbation due to cholangitis in 2.2% of cases. The incidence of
cholangiocarcinoma was 1.4% (5 cases), non-hodgkins lymphoma was 0.8% (3 cases), gall bladder carcinoma in 0.2% (1 case).
The frequency of screening and resource allocation in performing a follow up MRI had an average interval period of 14 months.

CONCLUSION

Understanding spectrum of imaging findings and related complications is important for progressing further clinical management in
cases related to PSC. Although there is no sufficient guidelines recommending the time interval of MRI liver follow up that is
required, an annual follow up irrespective of clinical or biochemical worsening is useful in ascertaining the temporal evolution of the
disease.

CLINICAL RELEVANCE/APPLICATION

(dealing with PSC) ' MRI liver with MRCP is an excellent tool to depict the temporal evolution of PSC and related complications ''
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PURPOSE

To predict tumor recurrence and poor survival in patients who underwent surgery for ampullary adenocarcinoma using preoperative
CT imaging, clinical, and histopathological findings.

METHOD AND MATERIALS

In this retrospective study, 230 patients with ampullary adenocarcinoma who underwent preoperative CT and surgery were
included. CT findings were assessed by two radiologists. Clinical characteristics and histopathological results such as CA19-9, CEA,
T-, N-stage, histologic phenotypes; intestinal or non-intestinal (pancreatobiliary or mixed type), and resection status were
investigated. Cox proportional hazard model and Kaplan-Meier method with log-rank test were used to find prognostic factors for
recurrence free survival (RFS) and overall survival (OS). Also optimal cutoff value of tumor size was evaluated for oncologic
outcomes and validated with internal cross validation

RESULTS

Median OS was 61.8 ± 37.4 and RFS was 54.3 ± 40.7 months. Tumor size on CT (odds ratio (OR) 1.045, 95% CI: 1.015-1.076,
p=0.003), N-stage (OR 1.979, 95% CI: 1.271-3.081, p=0.003) and histologic differentiation (OR 2.437, 95% CI: 1.025-2.437 for
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well-differentiated compared with moderate differentiation; OR 5.536, 95% CI 2.033-15.078 for moderate differentiation compared
with poor differentiation, p<0.05) were important predictors of early recurrence. For poor survival, tumor size (OR 1.030, 95% CI:
1.001-1.061, p=0.042), papillary bulging (OR 0.633, 95% CI: 0.400-0.999, p=0.05), organ invasion (OR 1.855, 95% CI: 1.012-3.401,
p=0.046) on CT scans, and N-stage (OR 2.808, 95% CI: 1.771-4.453, p<0.001) were important predictors of poor OS. Especially for
tumor size, 2.65cm and 3.15cm were significant cutoff value for poor OS and RFS and it was validated internal cross validation
(P<0.001). For tumor exceeding this cutoff value, median survival time were 22.5 months for OS and 8.4 months for RFS.

CONCLUSION

Both preoperative CT findings and histopathological results are useful to predict oncologic outcomes. Especially preoperative CT
findings including tumor size, papillary bulging, and organ invasion were important for prediction early recurrence and poor survival.

CLINICAL RELEVANCE/APPLICATION

Combination of preoperative CT findings and histopathological results can be useful to predict patients' prognosis after surgery for
ampullary adenocarcinoma. Especially for tumor size on CT, 2.65cm and 3.15cm were significant cutoff value for poor OS and RFS.
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PURPOSE

To evaluate the positive predictive value of CT for diagnosing acute cholecystitis when used as a first line imaging evaluation for
working up abdominal pain and to assess if additional imaging with ultrasound studies add value to the diagnosis.

METHOD AND MATERIALS

CT imaging studies were evaluated in a retrospective study within a large US health system, which combines multiple academic
centers with community centers. Final CT reports over a 25-month period were queried for abnormal gallbladder findings. Other
relevant modalities performed within 24 hours of the initial CT were also included. Cases were tracked by chart review, and the
clinical outcomes in each case were compiled to establish a final outcome or diagnosis. Surgical pathology or abnormal fluid aspirate
analyses were treated as positive. Cases were stratified by the radiologist confidence level of each CT, and the positive and
negative predictive values (PPVs and NPVs) were compared between different combinations of each modality.

RESULTS

Of the 468 CT imaging studies meeting criteria, 192 were read as probable or highly probable for acute cholecystitis on CT. The PPV
for acute cholecystitis was 48% when no ultrasound was performed, compared to 57% when ultrasound was performed, which
amounted to an insignificant gain (P = 0.1936). When subdivided into confidence levels, high confidence positive CTs demonstrated
no significant change without ultrasound (67%) compared to ultrasound (65% in 'highly probable' impressions, 71% in 'probable'
impressions). CT reads lower than 'highly probable' demonstrated potential gain from ultrasound; in the case of a 'probable' CT
impression, PPV increased from 39% without ultrasound to 70% in the setting of a 'highly probable' ultrasound impression. In CT
impressions negative for acute cholecystitis, there was no significant additive negative predictive value to ultrasound.

CONCLUSION

Based on current clinical practices within a large health system, CT examinations with either high or low suspicion for acute
cholecystitis demonstrated no significant diagnostic gain from additional imaging with ultrasound. However, additional imaging may
be of benefit when CT interpretations are less definitive but still suspicious for acute cholecystitis.

CLINICAL RELEVANCE/APPLICATION

This study identifies subclasses of CT interpretations regarding acute cholecystitis that would predict no additional diagnostic
benefit from ultrasound imaging.

Printed on: 10/29/20



SSE08-01 Radiogenomics for Epigenomic Data: Estimated Serum MicroRNA-1246 From Contrast-Enhanced CT
Can Predict Prognosis of Esophageal Squamous-Cell Carcinoma

Monday, Dec. 2 3:00PM - 3:10PM Room: S404AB

SSE08-02 Esophageal Cancer: Dual-Energy Spectral CT Quantitative Parameters for Preoperative Diagnosis of
Metastatic Lymph Nodes

Monday, Dec. 2 3:10PM - 3:20PM Room: S404AB

SSE08

Gastrointestinal (Esophagus and Stomach)

Monday, Dec. 2 3:00PM - 4:00PM Room: S404AB

CT GI

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

FDA  Discussions may include off-label uses.

Participants
Erik Soloff, MD, Seattle, WA (Moderator) Research Grant, General Electric Company 
David J. Disantis, MD, Jacksonville, FL (Moderator) Nothing to Disclose

Sub-Events

Participants
Hajime Yokota, MD, Chiba, Japan (Presenter) Nothing to Disclose
Isamu Hoshino, Chiba, Japan (Abstract Co-Author) Nothing to Disclose
Yosuke Iwadate, Chiba, Japan (Abstract Co-Author) Nothing to Disclose
Takashi Uno, Chiba, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

hjmykt@chiba-u.jp

PURPOSE

Radiogenomics is a new field that provides clinically useful predictions of prognosis by linking the molecular characteristics such as
genetic aberrations of malignant tumors with medical images. On the other hand, abnormal expression of serum microRNA has been
reported as a prognostic factor of malignant and is thought to be a new biomarker. Using the technique of radiogenomics, we
attempted to infer the degree of expression of microRNA in the serum of esophageal squamous-cell carcinoma (ESCC) patients.

METHOD AND MATERIALS

Serum miR-1246 expressions in 92 ESCC patients were evaluated by qRT-PCR. A radiologist delineated the volume of interest (VOI)
within each tumor region on contrast-enhanced CT images. Using morphology, histogram and texture analyses, 45 imaging features
(IF) in the VOIs were extracted. Features were selected according to correlation analysis between miR-1246 and each IF. A
prediction model for miR-1246 was constructed using linear regression of selected feature with 10-fold cross-validation. A threshold
of miR-1246 dividing into high and low expression groups was defined with ROC analysis. Survival analyses were performed using the
log-rank test and Cox regression.

RESULTS

SHAPE_Compacity and NGLDM_Coarseness were selected as IF correlated with the expression of miR-1246 (real_miR-1246) (r =
0.29 and 0.30; p = 0.004 and 0.003) and were used to construct a prediction model. When applying the calculated threshold of
Real_miR-1246 (=15.0) for the estimated miR-1246 expression (est_miR-1246), there was a significant difference between high and
low expression groups (p=0.003) as well as real_miR-1246 (p=0.001). Real_miR-1246 was an independent predictor for overall
survival on the multivariate test, whereas est_miR-1246 was also the same.

CONCLUSION

The close relation between expression levels of miR-1246 and IF such as SHAPE_Compacity and NGLDM_Coarseness were observed.
Est_miR-1246 had similar power to predict prognosis of ESCC.

CLINICAL RELEVANCE/APPLICATION

Radiogenomic can predict genomic/epigenomic data strongly related to prognosis with low cost. This approach might proceed to
accomplish precision medicine.
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PURPOSE

To evaluate the diagnostic performance of quantitative parameters derived from dual-energy CT for the preoperative diagnosis of
metastatic lymph nodes in participants with esophageal cancer.

METHOD AND MATERIALS

For this prospective study, dual-phase contrast agent-enhanced CT was performed in participants with esophageal cancer from
June 2016 to May 2018. Quantitative dual-energy CT parameters were compared between metastatic and non-metastatic lymph
nodes. The optimal cutoff value of metastatic node was determined using the receiver operating characteristic (ROC) curve
analysis.

RESULTS

This study included 99 participants. A total of 51 lymph nodes were diagnosed as metastatic lymph nodes, and 45 lymph nodes
were diagnosed as non-metastatic lymph nodes. Quantitative dual-energy CT parameters including iodine concentration (IC),
normalized iodine concentration (ICN), slope of the spectral Hounsfield unit curve (λHu), normalized slope of the spectral Hounsfield
unit curve (λHu-N) measured at venous phase were higher in metastatic than in non-metastatic lymph nodes (P < 0.01). The
combined diagnosis was the best predictor of metastatic lymph nodes, with a threshold of 0.558, thus demonstrating 88.2%
sensitivity, 93.2% specificity, and 90.5% accuracy (P < 0.001), with the area under ROC curve of 0.943.

CONCLUSION

Dual-energy CT is a complementary means for the preoperative identification of lymph nodes metastases in participants with
esophageal cancer.

CLINICAL RELEVANCE/APPLICATION

Dual-energy CT could be used for the preoperative identification of lymph nodes metastases in participants with esophageal cancer.

Participants
Lorenz Biggemann, Goettingen, Germany (Presenter) Nothing to Disclose
Johannes Uhlig, Goettingen, Germany (Abstract Co-Author) Nothing to Disclose
Ulrike Streit, MD, Goettingen, Germany (Abstract Co-Author) Nothing to Disclose
Dirk Voit, Goettingen, Germany (Abstract Co-Author) Research collaboration, Siemens AG
Martin Uecker, Goettingen, Germany (Abstract Co-Author) Research collaboration, Siemens AG
Jens Frahm, PhD, Goettingen, Germany (Abstract Co-Author) Inventor, Real-Time MRI Method
Joachim Lotz, MD, Gottingen, Germany (Abstract Co-Author) Nothing to Disclose
Ali Seif Amir Hosseini, MD, Goettingen, Germany (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

lorenz.biggemann@med.uni-goettingen.de

PURPOSE

To evaluate the diagnostic potential of real-time MRI for assessment of gastroesophageal reflux disease in patients with GERD-like
symptoms compared to pH-metry and impedance.

METHOD AND MATERIALS

Patients who underwent real-time MRI and pH-metry between 2015-2018 were included in this study. Real-time MRI at 3 Tesla was
achieved by highly undersampled radial FLASH acquisitions with iterative image reconstruction by regularized nonlinear inversion.
Real-time MRI visualized transit of pineapple juice through the gastroesophageal junction at rest and during Valsalva maneuver. MRI
results were compared to 24-hour pH-metry to assess acid reflux (following Lyon Consensus guidelines), as well as to impedance to
assess non-acid reflux. A standard 2x2 table was chosen to calculate diagnostic performance measures.

RESULTS

Of 93 eligible patients, 91 patients with GERD-like symptoms fulfilled inclusion criteria (male n=49; female n= 42; median age 55y).
One patient was excluded due to pH-metry probe defect and one due to diagnosis of achalasia on real-time MRI. All MRI studies
were successfully completed without adverse events at a median examination time of 15 minutes. Using real-time MRI, reflux was
detected in 60 patients (66%). pH-metry revealed reflux in 41 patients (45%), and impedance in 54 patients (59%). Compared to
pH-metry as reference, real-time MRI demonstrated sensitivity 0.82 (0.67, 0.93), specificity 0.47 (0.33, 0.62) and PPV 0.55 (0.42,
0.68). Due to the high number of false positive readings in this setting, a second scenario with assessment of acid as well as non-
acid reflux was considered. Here, the reference standard was either positive reflux on pH-metry (indicating acid reflux) or a high
number of reflux episodes during impedance (indicating non-acid reflux). In this scenario, real-time MRI sensitivity was 0.78 (0.66,
0.87), specificity 0.67 (0.45, 0.84) and PPV 0.87 (0.75, 0.94).

CONCLUSION

Real-time MRI is a fast and safe imaging method for assessment of gastroesophageal reflux in patients with GERD-like symptoms.
Considering its high positive predictive value, real-time MRI can accurately identify patients in which further invasive testing with
pH-metry and impedance might be considered.
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Real-time MRI is a novel imaging technique that allows for assessment of reflux in patients with GERD-like symptoms, showing a
good correlation with established pH-metry and impedance measurement.
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PURPOSE

To develop and validate a decision tree model, based on texture features extracted from contrast enhanced multi detector
computed tomography (MDCT), to discriminate between high and low risk gastrointestinal stromal tumors (GISTs) according to
Miettinen's classification

METHOD AND MATERIALS

A population of 53 patients with proven GIST and subjected to MDCT of the abdomen were selected. All patients underwent
surgical resection and histopathology was the gold standard. 30 texture features were extracted from MDCT images and 8
morphological features were identified by two expert radiologists. The population was split in two cohorts, one for training (32
patients) and one for validation (21 patients) of a random forest (RF) classifier. The training model was obtained after 100
iterations. All patients were stratified as higher risk (Miettinen's class moderate and high risk) or lower risk (Miettinen's class no risk,
very low risk and low risk).

RESULTS

The model based on RF classifier algorithm correctly classified 16 (80%) patients (validation cohort) with a mean absolute error of
0.34%. The AUC for the identification of higher risk patients was 0.845 while for lower risk was 0.815. True positive rate was 80%
while false positive rate was 20% for both classes (Higher and lower risk).

CONCLUSION

The RF model developed using texture and morphological features, obtained from MDCT images, provided a high accuracy (80%) for
the identification of higher and lower risk patients according to Miettinen's classification. This approach can be considered as a
potential tool for the non invasive staging of GISTs.

CLINICAL RELEVANCE/APPLICATION

Texture analysis and morphological computed tomograpy features can be considered as a potential tools for the non invasive
staging of GISTs
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PURPOSE

To evaluate noninvasively the degree of esophageal varices in cirrhotic portal hypertension patients with spleen hemodynamic
parameters obtained using dual energy CT.

METHOD AND MATERIALS

Fifty patients with portal hypertension due to cirrhosis were retrospectively selected. These patients all had esophageal varices
(EV) confirmed by endoscopy. Fifteen liver transplant donors were selected retrospectively as the control group. All patients
underwent contrast-enhanced dual energy CT (DECT) scans. The iodine content in spleen (IC-S) in the portal venous phase, the
splenic volume (Vol-S), and the diameters of splenic vein (D-SV) were obtained by two experienced radiologists on a DECT post-
processing workstation and the iodine volume of spleen (IV-S) was calculated using the following formula: IV-S=IC-S×Vol-S. EV
was classified into three groups according the results of endoscopy. The degree of Spearman correlation analysis was used to
analyze the correlation between the EV degree and the above parameters. ANOVA was used to compare the differences of the
above parameters among different EV groups. The ROC curve was used to analyze the diagnostic efficiency of the correlated
parameters. P<0.05 was considered statistically significant.

RESULTS

There were positive correlations between the EV degree and Vol-S, D-SV, and IV-S , with the correlation coefficient between EV
degree and IV-S the highest (R=0.627, P<0.05) among the three spectral CT parameters. The differences of the Vol-S, D-SV and
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IV-S among different EV degree groups were statistically significant (all P<0.05). The ROC analysis showed that the area under the
curve (AUC) with Vol-S, D-SV and IV-S were large. The diagnostic sensitivity and specificity were high using these parameters.
The diagnostic specificity of using Vol-S was 96%.

CONCLUSION

The parameters, Vol-S, D-SV and IV-S, obtained in DECT, could be used to evaluate the severity of EV noninvasively.

CLINICAL RELEVANCE/APPLICATION

DECT parameters can be used to indicate the EV degree, predict the esophageal varices bleeding and learn the visceral
hemodynamics.
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PURPOSE

To evaluate the yield of follow-up abdomen CT and ultrasound (US) for the detection of extragastric recurrence after curative
surgery for early gastric cancers (EGCs).

METHOD AND MATERIALS

In this single-institutional retrospective study, we enrolled 407 patients who underwent radical surgery for EGCs between January
and December 2010 and who underwent post-operative surveillance with CT, US, and/or gastroscopy. All patients were followed up
until February 2019. The primary outcome was post-operative CT or US detection of extragastric recurrence (i.e., distant or lymph
node metastasis) which was not discovered with endoscopy. The secondary outcome was CT and/or endoscopic detection of
gastric recurrence.

RESULTS

Mean and median follow-up periods were 64.1 ± 28.1 months and 66.0 months (range, 0-106 months), respectively. From a total of
3808 post-operative CT (2351 examinations) and US (1457 examinations), extragastric recurrence was detected only in two
patients, with an incidence of 0.5% (2/407). One patient had extragastric recurrence at duodenal stump which was detected on CT
at 23 months after subtotal gastrectomy for EGC (pT1bN0, poorly differentiated). The other patient had liver metastasis which was
detected on CT at 10 months after subtotal gastrectomy for EGC (pT1bN0, moderately differentiated). There was no gastric
recurrence detected with post-operative CT or US examinations. From a total of 1901 post-operative endoscopic examinations, two
gastric recurrences were detected. These two gastric recurrences were detected at 18 and 61 months after subtotal gastrectomy,
respectively. One gastric recurrence developed remote to the anastomosis site and the other recurred tumor was detected around
the anastomosis site. Both gastric recurred lesions showed identical histologic types to those of the initial tumors.

CONCLUSION

Extragastric recurrence after curative surgery for EGC was very rare (0.5%, 2/407), but exclusively developed in patients with pT1b
cancers. Therefore, post-operative surveillance with CT or US should be selectively performed in patients with a higher risk of
recurrence.

CLINICAL RELEVANCE/APPLICATION

Considering a radiation risk and cost-effectiveness, post-operative surveillance with CT or US in patients who received gastrectomy
for EGCs should be selectively performed in patients with a higher risk of recurrence.
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PURPOSE

Quantitative MRI of the liver based on corrected T1, T2* and PDFF enables characterisation of liver state by providing information
about fibro-inflammation, iron, and liver fat. This is often difficult and time-consuming challenge to the Radiologist, not least
because heterogeneous disease and artefacts such as motion and field inhomogeneities. With of non-alcoholic fatty liver disease,
this is increasingly more important, and in order to achieve a high throughput we have developed a machine learning pipeline to
generate and automatically analyse quantitative MRI scans of the liver.

METHOD AND MATERIALS

We acquired 1347 MRI scans from 15 sites world-wide, including all major vendors at both 1.5T and 3T. All of the images were
processed manually by trained clinical analysts who both performed manual delineation of the liver and selected regions of interest
(ROIs) to quantify liver T1, T2* and PDFF. Using these manually generated segmentation masks, we trained a U-Net based deep
learning method to automatically delineate the liver. Regions that exhibited poor model fit and artefacts in the MRI image were
automatically identified and excluded. Next, in order to mimic ROI analysis performed manually, the unsupervised mask-SLIC
algorithm with a trained classifier was used to define and detect the best regions based on quality metrics. In each case, the
automatically calculated T2* value for the liver was used to produce an iron corrected T1 (cT1) map. Finally, a triaging step is
used to identify low confidence cases for closer manual review.

RESULTS

The manually-placed ROIs were compared to those placed automatically. The difference between manual and automatic was -
0.02+/-4.8 ms (T2*), 0.0+/-63 ms (cT1) and -0.1+/-1.9 % (PDFF). By automatically detecting poorer cases with triaging, the CI is
reduced to -0.3+/-3.0 ms (T2*), -5.8+/- 30.1 ms (cT1) and -0.2+/-1.1 % (PDFF). These results were similar to the inter-rater
variability measured in a smaller trial (-0.6+/-2.12 ms (T2*), 3.68+/-41.3 ms (cT1) and 0.48+/-1.77 % (PDFF)).

CONCLUSION

The automatic processing pipeline (based on machine learning) yields results that compare closely to those generated by manual
processing.

CLINICAL RELEVANCE/APPLICATION

Automated analysis of quantitative maps has the potential to hugely increase the efficiency of evaluating challenging quantitative
results, and to increase the viability of quantitative MRI analysis in standard clinical workflows.
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PURPOSE

To develop and validate a deep-learning model for automatic detection of malignant hepatic lesions on multi-phase CT in patients
at high risk for hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

In this retrospective study, 1350 multi-phase CT image series including pre-, arterial-, portal-, and delayed-phases in 1320 patients
at high risk for HCC (1054 men and 296 women; mean age, 56.76 years; age range, 20-87 years) obtained between 2007 and 2016
were included. Focal hepatic lesions were labeled and annotated by five board-certified radiologists. Final diagnosis of focal hepatic
lesions was confirmed either by pathologic results for suspicious malignant lesions or by follow-up imaging studies for benign lesions.
The CT images were randomly split into a development set (761 CT series) and a validation set (589 CT series). The development
set was further divided into 568 CT scans for training the deep learning based malignant hepatic lesion detection model and 193 CT
scans for finding the operational parameter by using the jackknife alternative free-response receiver-operating characteristic
(JAFROC) figure of merit (FOM) for per-lesion-based analysis. Diagnostic performances of the developed model were tested in the
validation set as sensitivity and false positive (FP) rate per case.

RESULTS

A total of 1348 focal hepatic lesions (462 benign lesions and 886 malignant nodules including 825 HCCs and 61 non-HCC
malignancies) in the development set and 809 focal hepatic lesions (415 benign lesions and 394 malignant nodules including 377
HCCs and 17 non-HCC malignancies) in the validation set were labeled. The operational parameter was selected by the JAFROC FOM
and applying less than 3 FPs criteria. The detection performance of malignant hepatic lesions was 89 % of sensitivity and 2.54 FP
rate in the validation set.

CONCLUSION

The deep learning-based system showed high diagnostic performance for detecting malignant hepatic lesions.

CLINICAL RELEVANCE/APPLICATION

Deep-learning based detection system has potential to be a promising tool to help radiologists to accurately detect focal hepatic
malignancies on multi-phase CT.
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PURPOSE

In LDLT, assuring appropriate graft size via evaluation of liver and segmental volumes is a major predictor of safe, successful
outcomes. The analysis comprises of two key steps: 1. Segmentation of liver and hepatic vascular structures, and 2. Liver
Resection to calculate graft and remnant volumes. Here we aim to study preoperative LDLT assessment using 3 different
approaches: A: Fully Manual (Hepatic anatomy is segmented by manual contouring followed by manual resection), B: AI with Manual
Resection (Hepatic anatomy is automatically segmented using AI and a radiologist resects manually), and C: Fully Automated
(Hepatic anatomy is automatically segmented and resected by AI with no radiologist intervention).

METHOD AND MATERIALS

Our developed AI system comprised of 3 CNN models trained on 324 triphasic contrast-enhanced CTs and validated on 100 CTs
from multiple institutions for liver and veins segmentation and middle hepatic vein (MHV) classification. For automated resection (C),
we sample points from the MHV and IVC to draw a resection plane and return the graft and remnant volumes. 100 retrospective
abdomen CT scans with preoperative analysis done were extracted from a large tertiary hospital. 6 studies were excluded due to
incomplete information. On the remaining 94 CTs, the graft and remnant volumes were generated for A, B, and C. Intraoperative
surgical weights were collected for comparison as ground truth.
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RESULTS

We measured the variance of graft volume for A, B, and C against intraoperative surgical weight. B has the least overall variance of
9.14%, followed by C (9.32%) and A (10.62%) on 94 cases. A close correlation (variance < 5%) with the weight was seen in 40
cases using C as compared to 39 cases using B and 32 cases using A. Fig 1 shows the boxplot of the variance of A, B, and C.

CONCLUSION

Amongst the 3 approaches for LDLT analysis, AI with Manual Resection (B) and Fully Automated (C) give the best results, with B
displaying the least overall variance.

CLINICAL RELEVANCE/APPLICATION

While AI can automate routine mundane tasks such as hepatic structure segmentation, an AI system coupled with expert
intervention is poised to deliver better outcomes in Liver Transplant Planning.
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PURPOSE

To evaluate the performance of AI in automated detection of serrated polyps in CT colonography (CTC).

METHOD AND MATERIALS

A total of 101 CTC cases with biopsy-confirmed serrated polyps were collected from a prospectively acquired database of patients
enrolled in a CTC screening program. The patients were prepared for the CTC examination with saline laxative and fecal tagging by
250 ml barium sulfate and 60 ml of iodine-based diatrizoate. The CTC data were acquired using a section collimation of 1.25 mm
with 1-mm reconstruction interval, noise index of 50, 30-150 mA, and 120 kVp. Polyps were detected from the CTC datasets
automatically by use of an AI algorithm that was designed to detect the contrast-coating phenomenon of serrated polyps in
combination with a 3D-convolutional neural network. For pilot evaluation, the detection accuracy of the AI algorithm was evaluated
by use of 10-fold per-patient cross validation.

RESULTS

There were 144 serrated polyps >=6 mm in size: 76 polyps were >=10 mm and 68 polyps were 6-9 mm in size. Sixty-six (46%) of
the polyps were flat lesions. Contrast coating was visible on 131 (91%) of the polyps. The average per-polyp detection sensitivity
was 93±7% at 0.8±1.8 false-positive (FP) prompts per patient on average. The average per-patient sensitivity for polyps >=10 mm
(for polyps 6-9 mm) was 94±9% (96±7%) at 0.1±0.2 (0.6±1.9) FPs per patient on average.

CONCLUSION

The contrast coating of serrated polyps provides an effective biomarker for AI to detect serrated polyps at a high sensitivity in
CTC.

CLINICAL RELEVANCE/APPLICATION

Serrated polyps were recently discovered to represent a new pathway into colorectal cancers. Current CADe systems have not
been designed to detect serrated polyps.
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PURPOSE

To investigate whether machine learning-based ultrasomics of contrast enhanced ultrasound (CEUS) can improve the diagnostic
performance in differentiation of focal nodular hyperplasia (FNH) and atypical hepatocellular carcinoma (aHCC).

METHOD AND MATERIALS

A total of 226 focal liver lesions, including 107 aHCC and 119 FNH underwent CEUS, were reviewed retrospectively. For machine
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learning-based ultrasomics, 3,132 features were extracted from images of baseline, arterial and portal phases respectively. An
ultrasomics signature was generated by using the least absolute shrinkage and selection operator (LASSO) logistic regression
model. Predictive model was developed using the support vector machine trained with following groups: (i) ultrasomics features, (ii)
radiologist's score, (iii) combination of ultrasomics and radiologist's score. The area under the curve (AUC) of operating
characteristic was used to explore their performances. The clinical usefulness was assessed by decision curve analysis (DCA).

RESULTS

Fourteen ultrasomics features were selected to build an ultrasomics signature, and they presented good performance in the
differentiation of FNH and aHCC with an AUC of 0.860, sensitivity of 76.6%, and specificity of 79.0%. The model trained with
combination of ultrasomics and radiologist's score had a significantly higher AUC (0.927) than radiologist's score (AUC: 0.840, P <
0.001). Adding an ultrasomics signature into radiologist's feature score significantly improves the accuracy of the model in
differentiating FNH from aHCC. DCA demonstrated that the combination of ultrasomics and radiologist's score model had the highest
net benefit compared with both the other models.

CONCLUSION

The machine learning-based ultrasomics is as good as the staff radiologist in predicting the differential diagnosis of FNH and atypical
HCC. Incorporating ultrasomics signature into radiologist's score improves the diagnostic performance in FHN and aHCC.

CLINICAL RELEVANCE/APPLICATION

Adding an ultrasomics signature into radiologist's feature score can significantly improve the accuracy of the model in discrimination
of FNH and aHCC.
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PURPOSE

To assess the diagnostic accuracy of texture analysis (TA) derived parameters of T1w in-phase (ip) and T2w fat-saturated (fs)
images in comparison to MR elastography (MRE) for the diagnosis of liver fibrosis using a machine learning approach.

METHOD AND MATERIALS

Routine liver MRIs including MR elastography (MRE) of 79 patients (mean age 48 years, range 18 - 71) with suspected or known
chronic liver disease, performed between 2015 and 2018, were retrospectively analyzed. Two readers performed TA measurements
using an open-source software (MaZda, v. 3.20). Gray-level normalization was performed with the TA software by rescaling the
histogram data to fit within µ-gray-level mean ± 3 standard deviations. The regions-of-interest were set manually on axial T1w ip
and T2w fs images according to the MRE analysis by two independent readers. Histopathology of liver biopsy (n=78) or resection
(n=1) served as reference standard. The patients were categorized into no or low grade fibrosis (0-2) and advanced fibrosis (3-4)
groups. The data was split in a 2/3 ratio of model derivation and 1/3 ratio for validation. Machine learning based prediction of liver
fibrosis was evaluated by calculating the AUC using a support vector machine (SVM) combined with previously implemented principal
component analysis (PCA).

RESULTS

For feature selection, TA features with an intraclass correlation coefficient < 0.8 were excluded from further analysis. For further
dimensional reduction PCA with two principal components was implemented. On axial T1w ip, a classification accuracy of 92% and
75% for fibrosis groups 0-2 and 3-4 was achieved, respectively, with K=10 folds using an SVM radial basis function (RBF) kernel. On
axial T2w fs, a classification accuracy of 62% for both fibrosis groups (0-2 and 3-4) was achieved. The AUC for TA on T1w ip was
similar to MRE (0.82 vs. 0.92, P=0.4066), while the AUC for T2w fs was significantly lower compared to MRE (0.57, p=0.0075).

CONCLUSION

Liver fibrosis levels can be assessed with TA-derived parameters of T1w ip images using a TA and machine learning approach with
similar accuracy compared to MRE.

CLINICAL RELEVANCE/APPLICATION

T1w ip images, which are part of routine liver MRI, can serve as an alternative to assess liver fibrosis levels when MRE is not
available.
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PURPOSE

Recent concerns on repeated use of gadolinium (Gd) increased the interest in determining if it could be avoided to assess
inflammation in Crohn's disease (CD). The aim of this study is to compare the accuracy and the reliability of MRE for detecting
activity and response to treatment using a simplified MRE index with and without Gd-enhanced sequences.

METHOD AND MATERIALS

We prospectively included patients with CD that presented at least one intestinal segment with active and severe inflammation at
endoscopy (segmental CDEIS >8.5 or presence of ulcers). The accuracy of the simplified MaRIA (sMaRIA) and its responsiveness
was determined at baseline and after 46 weeks of treatment with biological drugs. Endoscopy (CDEIS) was considered the gold
standard. The sMaRIA was read independently by two readers, at first using non-Gd- enhanced sequences (set 1: T2-w and DWI),
and after 1 month of washout using the full set of images (set 2: T2-w, DWI and T1-Gd-enhanced images). An adjudicator solved
differences between readers.

RESULTS

Data from 50 patients at baseline were available and 270 intestinal segments were explored by both MRE and ileocolonoscopy. Of
them, 39 patients had MRE and ileocolonoscopy at week 46. On a segment-by-segment analysis, at baseline, both sets 1 and 2 had
similar sensitivity (86% vs. 89%; p=0.6) and specificity for detecting activity (92% vs. 93%; p=0.6) and similar sensitivity (87% vs.
85%; p=0.99) and specificity (95% vs. 94%; p=0.5) for detecting severe inflammation. Both sets were similarly accurate for
detecting endoscopic ulcer healing (sMaRIA<2) after 46 weeks of treatment (85% vs. 91% p=0.45). Intraclass-correlation between
set 1 and set 2 were similar at baseline (0.82 vs. 0.85 p=0.45) and also after treatment (0.74 vs. 0.67 p=0.13). The correlation of
magnitude of changes between CDEIS and sMaRIA was moderate and significant using both sets (r=0.73 [95IC: 63-82]; p<0.001 for
set 1; and r=0.69 [95IC: 56-79]; p<0.001 for set 2).

CONCLUSION

The sMaRIA can be applied without the use of gadolinium maintaining high accuracy and reliability for both detection and grading
luminal inflammation and therapeutic response.

CLINICAL RELEVANCE/APPLICATION

In patients with Crohn's disease MRE without the use of gadolinium may detect active luminal disease and changes after treatment
maintaining high accuracy and reliability.
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PURPOSE

To prospectively evaluate the role of brief anal scan supplementary to magnetic resonance enterography (MRE) in Crohn's disease
(CD) patients not suspected to have perianal fistula.

METHOD AND MATERIALS

Between June 2012 and December 2017, we added a brief anal scan to MRE in 451 consecutive adults who were diagnosed with or
suspected of CD and were not suspected to have perianal fistula. Images were examined for the presence of perianal tracts; if
present, colorectal surgeons reexamined the patient. Patients were followed-up to determine if and when they underwent surgery
for perianal fistula/abscess. The diagnostic yield of anal MR imaging for detecting perianal tracts, associated factors, and natural
history of MR-detected asymptomatic perianal tracts were determined. Multivariable analysis was performed.

RESULTS

A total of 440 CD patients (mean age±SD, 29.6±8.9 years; 345 men and 95 women) were analyzed. On anal MR, 12% (53 patients;
95% CI, 9.3-15.4%) showed perianal tracts. Reexamination by the surgeons was unremarkable and required no additional
treatments in all patients. The tracts were mostly single unbranched (83%), inter-sphincteric (72%), and showing a linear dark
signal at the tract margin (79%). Younger age at MRE, female sex, and higher CD activity index score were independently
associated with detection of perianal tracts on anal MR. Presence of MR-detected asymptomatic tracts was an independent risk
factor for future surgery for perianal fistula/abscess: 17.8% cumulative incidence at 37 months and an adjusted hazard ratio of
3.457 (95% CI, 1.103-10.836; P=0.033).

CONCLUSION

The diagnostic yield of supplementary anal MR was 12%. The MR-detected asymptomatic tracts did not require additional
treatments, mostly showed findings of chronicity or healing, but were an independent risk factor for future anal surgery.

CLINICAL RELEVANCE/APPLICATION

The supplementary anal MR may have a role in the early identification of CD patients who are at risk of perianal complications and
may help direct more attention to their management.
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PURPOSE

To develop a prediction model based on magnetic resonance imaging (MRI) variables for individualized assessment of bowel fibrosis
in patients with Crohn's disease (CD) using surgical histopathology as a reference standard.

METHOD AND MATERIALS

Thirty-one consecutive patients (eighty-one bowel specimens) with CD undergoing conventional MRI and diffusion kurtosis imaging
(DKI; b values, 0-2000 s/mm2) preoperatively were recruited as a test set. We observed T2-weighted signal intensity and
enhancement pattern on conventional MRI, and measured the apparent diffusion coefficient (ADC) from monoexponential model,
apparent diffusional kurtosis (Kapp), and apparent diffusion for non-Gaussian distribution (Dapp) from non-Gaussian DKI model.
Histologic fibrosis was graded as non-to-mild and moderate-to-severe. Multivariate logistic regression analysis was performed to
identify risk factors to be included into the nomogram to characterize the degree of bowel fibrosis. Its performance was validated
on nine new patients (eighteen bowel specimens) with CD.

RESULTS

Significant differences in Kapp (P<0.001), Dapp (P<0.001), and ADC (P<0.001) were found between non-to-mildly and moderately-
to-severely fibrotic bowel walls but not in T2WI signal intensity (P=0.210) or enhancement pattern (P=0.748). A strong correlation
of histologic fibrosis scores with Kapp (r=0.604, P<0.001) was found, which was followed by Dapp (r=-0.491, P<0.001) and ADC
(r=-0.270, P=0.015). Independent factors derived from multivariate logistic regression analysis to assess degree of bowel fibrosis
were Kapp, Dapp on DKI. Internal and external validation revealed good performance of the nomogram with concordance index of
0.901 (95% confidence interval 0.824-0.978) and 1.000, respectively, for differentiating non-to-mild from moderate-to-severe
fibrosis. The calibration plot reveals a strong agreement between actual and predicted probability of bowel fibrosis.

CONCLUSION

We developed and validated a DKI-based prediction model for the non-invasive assessment of bowel fibrosis in patients with CD.
This tool is helpful for individualized treatment decision-making.

CLINICAL RELEVANCE/APPLICATION
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The DKI-based prediction model can noninvasively assess bowel fibrosis in patients with CD and is beneficial to individualized
treatment decision-making.
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PURPOSE

To correlate iodine density derived from dual-energy CT enterography (DECTE) with clinical Crohn's disease (CD) activity.

METHOD AND MATERIALS

Twenty patients with CD, imaged with DECTE from 2/2016-5/2018, and available CDAI determinations were retrospectively
identified. Using prototype software, 8 manual contours spaced at 45 degree increments were drawn along the mucosa of the
entire length of affected bowel segments on curved MPRs created from low kV data (80kV n=17, 90kV n=3). These were then
superimposed on the corresponding 150kV data for iodine density calculation at each point along the contours. The software allows
the determination of iodine density at specific points, the percentage of iodine density values in specified ranges (1-2mg I/mL, 2-
3mg I/mL, etc) and average iodine density along the entire affected segment. Average iodine density across each entire segment
was compared to CDAI values. Patient specific iodine density histograms showing percentage of iodine density values within the
affected segment were created.

RESULTS

Sixteen patients had clinically active CD (CDAI>150); 4 patients had clinically inactive CD. 13/16 clinically active patients had the
greatest percentage of elevated iodine density within the affected segment at least 2-3 mg I/mL with 2 patients in the 3-4 mg
I/mL range (average iodine density 2.35±1.0mg/mL). Three clinically active patients had the highest percentage of iodine density
only within the 1-2 mg I/mL range, indicating radiologically quiescent disease (average iodine density 1.43±0.49mg/mL, P=0.0016).
Two clinically inactive patients had peak iodine density 2-3mg I/mL, indicating radiologically active disease (average iodine density
2.29±0.61mg/mL, compared with 1.84±1.44mg/mL for radiologically inactive disease P=0.18). The average iodine density of active
and inactive appearing CD involved bowel were 2.34±0.36mg/mL and 1.60±0.30mg/mL, respectively (P=0.0006). Iodine density
maps demonstrated heterogeneous involvement, discriminating between segments with similar average iodine density values.
Median effective dose was 4.56±1.68 (2.03-8.12) mSv.

CONCLUSION

Iodine density from DECTE can be used as a biomarker of CD activity. The distribution of iodine density provides additional
information about disease activity and complements clinical indices such as CDAI.

CLINICAL RELEVANCE/APPLICATION

Average and regional iodine density from DECTE can be used as a biomarker of CD activity.
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PURPOSE

To explore the feasibility of diffusion kurtosis imaging(DKI) for evaluating inflammatory activity in Crohn' s disease(CD).

METHOD AND MATERIALS

In all, 51 CD patients were included, who were performed with consecutive enteroscopy, MR and DKI(b values = 0 - 2000 mm2/s).
The lesions of bowel segments were graded as inactive(0-2), mild(3-6), and moderate-severe group(>6) based on simplified
endoscopic activity score for Crohn's disease(SES-CD). To compare the ability of the parameters of DKI and DWI in grading
different activity lesions.

RESULTS
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127 bowel segments including inactive(15), mild(45) and moderate-severe(67) were analyzed. ADC(r = -0.627, P <0.001), Dapp(r =
-0.381, P < 0.001) and Kapp(r = 0.641, P < 0.001) were correlated with SES-CD. These parameters were significantly different
among the three groups(all P <0.001). ROC analysis found ADC had the highest accuracy(AUC = 0.884, P < 0.001) to differentiate
inactive from active group with the threshold at 0.865×10-3 mm2/s, which was slightly higher than Kapp(AUC = 0.867, P < 0.001)
with the threshold at 0.645, and was obviously higher than Dapp(AUC = 0.726, P = 0.005). Similarly, ADC also had the highest
accuracy(AUC = 0.846, P < 0.001) to differentiate inactive-mild from moderate-severe group with the threshold at 0.825×10-3
mm2/s, and minimally higher than Kapp(AUC = 0.843, P < 0.001) with the threshold at 0.695, and obviously higher than Dapp(AUC =
0.690, P < 0.001).

CONCLUSION

DKI is feasible and comparable to conventional DWI for the evaluation of inflammatory activity in CD.

CLINICAL RELEVANCE/APPLICATION

DKI, as a method for non-invasive non-invasive assessment of free diffusion of water molecules, is not only applied to grade lesions
activity about Crohn's disease, but able to provide more useful information about lesion. What's more, DKI, the same as DWI, can
be an alternative to contrast-enhanced for pediatric patients or renal failure patients.
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PURPOSE

Quantifying interobserver variability is an important part in evaluating medical imaging. To date there has been little research into
interobserver variability in enteric ultrasound (US) across multiple observers

METHOD AND MATERIALS

The study utilised patients recruited to a prospective trial comparing the diagnostic accuracy of MRE and US for CD (newly
diagnosed or relapsing) across 8 hospitals. A construct reference standard (multidisciplinary panel diagnosis) was used in the trial,
incorporating 6 months of patient follow up. 38 patients (11 new diagnosis, 27 relapse) from 2 recruitment sites underwent repeat
US examinations on the same day performed by 2 practitioners from a pool of 7. Practitioners were blinded to each other's
interpretation, patient's symptoms and previous disease history, and documented the presence and location of small bowel and
colonic disease. Data was analysed separately for the new diagnosis and relapse cohorts. Interobserver variability was measured
using percentage agreement with the consensus reference standard across the 2 reads, grouped as disease positive or negative.
Prevalence adjusted bias adjusted kappa (PABAK) was also reported. Agreement between the radiologists irrespective of agreement
with the reference standard was also calculated.

RESULTS

In the new diagnosis cohort, the overall percentage agreement for small bowel disease presence against the consensus reference
was 82% (52-95% (95%CI)) with a kappa coefficient (κ) of 0.64, (substantial agreement). Agreement for colonic disease presence
was 64%, κ of 0.27 (fair agreement). In the relapse cohort, agreement for small bowel disease presence was 81%, κ of 0.63
(substantial agreement). Agreement for colonic disease presence was 78%,κ of 0.56 (moderate agreement). Simple agreement
between practitioners was higher when disregarding correspondence with the consensus reference, (84% and 87% for small bowel
and colonic disease presence respectively).

CONCLUSION

Based on data from a multi-reader, multicenter prospective trial, there is substantial agreement between practitioners for the
presence of small disease against an independent standard of reference

CLINICAL RELEVANCE/APPLICATION

Compared to an independent standard of reference there is substantial agreement between practitioners for the presence of small
bowel disease on US, supporting wider dissemination.

Printed on: 10/29/20



VSIO22-01 Transplant/Resection for HCC

Monday, Dec. 2 3:15PM - 3:30PM Room: E450B

VSIO22-02 Ablation for HCC

Monday, Dec. 2 3:30PM - 3:45PM Room: E450B

VSIO22-03 Microwave Ablation versus Radiation Segmentectomy for Treatment-Naïve Early-Stage Hepatocellular
Carcinoma

Monday, Dec. 2 3:45PM - 3:55PM Room: E450B

VSIO22

Interventional Oncology Series: Primary Liver Cancer-Update on Therapeutic Options and Future Outlook

Monday, Dec. 2 3:15PM - 5:15PM Room: E450B

GI IR OI RO

AMA PRA Category 1 Credits ™: 2.00
ARRT Category A+ Credits: 2.25

FDA  Discussions may include off-label uses.

Participants
Anne M. Covey, MD, New York, NY (Moderator) Stockholder, Amgen Inc; Advisory Board, Accurate Medical
Nadine Abi-Jaoudeh, MD, Orange, CA (Moderator) Research collaboration, Koninklijke Philips NV; Research collaboration, Teclison
Cherry Pharma Inc; Research support, SillaJen, Inc; Intellectual property and Owner, Bruin Biosciences Inc

For information about this presentation, contact:

coveya@mskcc.org

LEARNING OBJECTIVES

1) Learn which patients are most likely to benefit from locoregional treatment of hepatocellular carcinoma. 2) Understand how
locoregional therapies fit into the overall treatment plan of patients with hepatocellular carcinoma and how systemic treatments
may affect patient selection. 3) Describe the rational and potential therapeutic combinations of locoregional and systemic therapy
for patients with hepatocellular carcinoma.

Sub-Events

Participants
Parissa Tabrizian, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

Parissa.tabrizian@mountsinai.org

LEARNING OBJECTIVES

1) Review the role of liver resection and transplantation for patients with HCC. 2) Discuss outcomes in patients with HCC
undergoing liver resection or transplantation. 3) Describe the impact of locoregional therapy on a surgical practice.

Participants
Bernhard Gebauer, MD, Berlin, Germany (Presenter) Speaker, PAREXEL International Corporation; Speaker, ICON plc; Speaker,
BAYER AG; Speaker, F. Hoffmann-La Roche Ltd; Speaker, Pfizer Inc; Speaker, Guerbet SA; Speaker, Sirtex Medical Ltd

For information about this presentation, contact:

bernhard.gebauer@charite.de

LEARNING OBJECTIVES

1) Compare different techniques of ablation in HCC. 2) Identify patients profit from ablation. 3) Describe complications of ablation.
4) Identify complete ablation and local recurrence in follow-up.

Participants
Mohamed Soliman, New York City, NY (Presenter) Nothing to Disclose
Madhu R. Joshi, Brooklyn, NY (Abstract Co-Author) Nothing to Disclose
Maria Mitry, MD, New York, NY (Abstract Co-Author) Nothing to Disclose
Caroline C. Chung, NYC, NY (Abstract Co-Author) Nothing to Disclose
Russell Rosenblatt, MD, NYC, NY (Abstract Co-Author) Nothing to Disclose
Resmi Charalel, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

rac9069@med.cornell.edu



VSIO22-04 Update on Transarterial Therapies for HCC

Monday, Dec. 2 3:55PM - 4:10PM Room: E450B

VSIO22-05 Preoperative Transcatheter Arterial Chemoembolization for Surgical Resection of Huge Hepatocellular
Carcinoma (>= 10 cm): A Multicenter Propensity Matching Analysis

Monday, Dec. 2 4:10PM - 4:20PM Room: E450B

PURPOSE

To compare treatment efficacy of microwave ablation (MWA) and radiation segmentectomy (RS) in treatment of solitary
hepatocellular carcinoma (HCC) less than 3 cm.

METHOD AND MATERIALS

Following IRB approval, all patients with cirrhosis who underwent locoregional treatment (LRT) for HCC at a single academic
institution between 2005-2018 were reviewed. Patients who had prior HCC treatment, multifocal HCC or HCC larger than 3cm in
maximum axial diameter were excluded. A total of 26 treatment-naïve patients were identified and reviewed. The primary endpoint
is median overall survival (OS), analyzed via Kaplan-Meier method. Patients were censored at time of surgery, transplantation, or
last known follow-up. The secondary endpoint is progression-free survival (PFS) following LRT. Baseline patient demographics and
characteristics were compared between the two groups using a non-paired t-test. Treatment toxicities were assessed by
measuring changes in liver function tests pre- and 1-month post LRT, from which MELD-Na scores were calculated and compared.

RESULTS

A total of 17/26 (65%) patients received MWA, while 9/26 (35%) received RS. There was no statistically significant differences
between the groups in age (71 vs. 73, p=0.53), gender (64% vs. 72% male, p=0.492), cirrhosis etiology, presence of major medical
comorbidities (DM, CAD, COPD), or tumor size (1.7cm vs. 2.4cm, p=0.5). In terms of treatment safety, RS was associated with
higher 1-month post-treatment elevation in AST and ALT (p=0.034) compared to MWA. There was no statistically significant
difference (p=0.50) in median PFS between the two groups (1289 days (95% CI = 828-NA) for the MWA group and 1029 days (95%
CI = 620-NA) for the RS group). The median OS in the RS group was 1879 days, while median OS in the MWA group could not be
estimated because only 2 mortality events were recorded over 20 months median follow-up period.

CONCLUSION

There was no significant difference in median PFS between RS and MWA for early-stage HCC; however, RS is associated with higher
rates of hepatoxicity at 1 month. Larger, prospective studies are needed to further assess differences in treatment efficacy and
toxicity.

CLINICAL RELEVANCE/APPLICATION

RS is a safe and efficacious treatment option for treatment-naïve patients with early-stage HCC, with similar local tumor control
rate as MWA. Clinical judgement is imperative in choosing the theraputic intervention.

Participants
Gregory J. Nadolski II, MD, Philadelphia, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review BCLC Tx recommendations for HCC. 2) Examine some issues with BCLC recommendations as compared to clinical practice
and experience. 3) Discuss data on response to different embolization treatments.

ABSTRACT

N/A

Participants
Yang Tian, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Chao Li, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Wang Xinrong, Shanghai , China (Presenter) Nothing to Disclose
Mingda Wang, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Han Wu, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Jiongjie Yu, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Timothy M. Pawlik, Columbus , OH (Abstract Co-Author) Nothing to Disclose
Jun Han, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Hao Xing, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Zhenli Li, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Wanyee Lau, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Mengchao Wu, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Feng Shen, Shanghai , China (Abstract Co-Author) Nothing to Disclose
Yahao Zhou, Yunnan , China (Abstract Co-Author) Nothing to Disclose
Tinghao Chen, Sichuan , China (Abstract Co-Author) Nothing to Disclose
Hong Wang, Hunan, China (Abstract Co-Author) Nothing to Disclose
Weimin Gu, Heilongjiang, China (Abstract Co-Author) Nothing to Disclose
Yaoming Zhang, Meizhou, China (Abstract Co-Author) Nothing to Disclose
Wanguang Zhang, Wuhan, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

yangtianehbh@smmu.edu.cn

PURPOSE

Surgical resection for hepatocellular carcinoma (HCC) is potentially curative, but long-term survival remains unsatisfactory. There is
currently no effective neoadjuvant or adjuvant therapy for HCC. We sought to evaluate the impact of preoperative transcatheter



VSIO22-06 New Systemic Therapies for HCC and Combination Locoregional and Systemic Therapies

Monday, Dec. 2 4:20PM - 4:35PM Room: E450B

VSIO22-07 Debate: Transarterial Therapy versus Systemic Therapy for BCLC C

Monday, Dec. 2 4:35PM - 4:45PM Room: E450B

VSIO22-08 Cholangiocarcinoma: Classification and Treatment

Monday, Dec. 2 4:45PM - 5:00PM Room: E450B

VSIO22-09 New Kids on the Block: SBRT and Other Options for Primary Liver Cancer

Monday, Dec. 2 5:00PM - 5:15PM Room: E450B

arterial chemoembolization (TACE) on long-term prognosis after surgical resection of huge HCCs (>= 10 cm).

METHOD AND MATERIALS

Using a multicenter database, consecutive patients who underwent curative-intent resection for huge HCC without macrovascular
invasion between 2004 and 2014 were identified. The association between preoperative TACE with perioperative outcomes, long-
term overall survival (OS) and recurrence-free survival (RFS) was assessed before and after propensity score matching (PSM).

RESULTS

Among the 377 enrolled patients, 88 patients (23.3%) received preoperative TACE. The incidence of perioperative mortality and
morbidity was comparable among patients who did and did not undergo preoperative TACE (3.4% vs. 2.4%, P=0.704, and 33.0% vs.
31.1%, P=0.749, respectively). PSM analysis created 84 matched pairs of patients. In examining the entire cohort as well as the
PSM cohort, median OS (overall cohort: 32.8 vs. 22.3 months, P=0.035, and PSM only: 32.8 vs. 18.1 months, P=0.023,
respectively) and RFS (12.9 vs. 6.4 months, P=0.016, and 12.9 vs. 4.1 months, P=0.009, respectively) were better among patients
who underwent preoperative TACE versus patients who did not. After adjustment for other confounding factors on multivariable
analyses, preoperative TACE remained independently associated with a favorable OS and RFS after resection of huge HCC.

CONCLUSION

Preoperative TACE did not increase perioperative morbidity or mortality, yet was associated with an improved OS and RFS after liver
resection of huge HCC.

CLINICAL RELEVANCE/APPLICATION

Preoperative TACE did not increase perioperative morbidity or mortality, yet was associated with an improved OS and RFS and is
recommended before liver resection of huge HCC.

Participants
Farshid Dayyani, MD, Orange, CA (Presenter) Speakers Bureau, Amgen Inc; Speakers Bureau, F. Hoffmann-La Roche Ltd ; Speakers
Bureau, Ipsen SA; Speakers Bureau, Sirtex Medical Ltd; Speakers Bureau, Exelixis, Inc; Speakers Bureau, Eisai Co, Ltd; Consultant,
F. Hoffmann-La Roche Ltd; Consultant, Exelixis, Inc; Consultant, Eisai Co, Ltd; Research support, F. Hoffmann-La Roche Ltd;
Research support, Bristol-Myers Squibb Company; Spouse, Employee, F. Hoffmann-La Roche Ltd

LEARNING OBJECTIVES

1) Describe available systemic treatment options for advanced hepatocellular carcinoma. 2) Differentiate available systemic
treatment options for advanced hepatocellular carcinoma based on mechanism of action. 3) Recommend appropriate treatment for
advanced unresectable hepatocellular carcinoma based on level 1 evidence.

Participants
Farshid Dayyani, MD, Orange, CA (Presenter) Speakers Bureau, Amgen Inc; Speakers Bureau, F. Hoffmann-La Roche Ltd ; Speakers
Bureau, Ipsen SA; Speakers Bureau, Sirtex Medical Ltd; Speakers Bureau, Exelixis, Inc; Speakers Bureau, Eisai Co, Ltd; Consultant,
F. Hoffmann-La Roche Ltd; Consultant, Exelixis, Inc; Consultant, Eisai Co, Ltd; Research support, F. Hoffmann-La Roche Ltd;
Research support, Bristol-Myers Squibb Company; Spouse, Employee, F. Hoffmann-La Roche Ltd
Gregory J. Nadolski II, MD, Philadelphia, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe available systemic treatment options for advanced hepatocellular carcinoma. 2) Differentiate treatment options based
on mechanism of action. 3) Recommend appropriate treatments based on Level 1 evidence.

Participants
William S. Rilling, MD, Milwaukee, WI (Presenter) Consultant, BTG International Ltd; Consultant, Terumo Corporation; Consultant, C.
R. Bard, Inc; Research support, Guerbet SA

Participants
Alexander H. Lam, MD, Orange, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1. Discuss loco-regional modalities separate from traditional ablative or transarterial therapies 2. Understand the potential benefits
and drawbacks associated with each modality 3. Recognize how these new techniques may fit into the current treatment paradigm

Printed on: 10/29/20



MSCA22A Women's Imaging

MSCA22B Pitfalls in Post-op Abdomen and Pelvis

MSCA22C Abdominopelvic Trauma Imaging

MSCA22D Abdominopelvic Emergency Imaging

MSCA22

Case-based Review of the Abdomen (Interactive Session)

Monday, Dec. 2 3:30PM - 5:00PM Room: S100AB

GI OB

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Julie H. Song, MD, Sharon, MA (Director) Nothing to Disclose

Sub-Events

Participants
Christine O. Menias, MD, Chicago, IL (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

menias.christine@mayo.edu

LEARNING OBJECTIVES

1) Review typical MR imaging of Gynecologic Entities encountered in clinical practice using case-based examples. 2) Highlight
Imaging Pearls and Pitfalls that may impact diagnosis and treatment. 3) Discuss potential differential diagnosis and mimics.

Participants
Kumaresan Sandrasegaran, MD, Phoenix, AZ (Presenter) Nothing to Disclose

For information about this presentation, contact:

Sandrasegaran.kumaresan@mayo.edu

LEARNING OBJECTIVES

1) To understand postoperative anatomy after complex gastric and pancreatic surgery. 2) To differentiate between expected
postoperative anatomy, postoperative complications and tumor recurrence after abdominal surgery. 3) To learn pitfalls in reporting
postoperative CT scans.

ABSTRACT

Reading postoperative CT scans is one of the most challenging tasks in abdominal radiology. The radiologist needs to understand
the postoperative anatomy to distinguish what is expected and what would constitute a complication. For patients who had surgery
for cancer, it is important not to call expected postoperative findings as cancer recurrence. This presentation delves into pitfalls in
postoperative CT and MR for gastric, pancreatic, bowel and oncologic surgery.

Participants
Christina A. LeBedis, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

Christina.LeBedis@bmc.org

LEARNING OBJECTIVES

1) Review Imaging of abdominal trauma in a case-based format. 2) Discuss common pitfalls and clinically relevant differential
diagnosis in abdominal trauma. 3) Discuss protocol considerations to optimize diagnostic yield in abdominal trauma.

Participants
Douglas S. Katz, MD, Mineola, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

douglasscottkatzmd@gmail.com

LEARNING OBJECTIVES

1) To review a series of cases of CT of the acute abdomen and pelvis, some of which are challenging. 2) To review the differential
diagnosis, if any, for these patients, and to discuss prospective patient management based on the clinical and CT findings. 3) To
briefly review the imaging and clinical literature on these entities.
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SPDL21

Chest and Abdomen (Case-based Competition)

Monday, Dec. 2 4:30PM - 6:00PM Room: E451B

CH GI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 0

Participants
Paul J. Chang, MD, Chicago, IL (Presenter) Co-founder, Koninklijke Philips NV; Researcher, Koninklijke Philips NV; Researcher, Bayer
AG; Advisory Board, Bayer AG; Advisory Board, Aidoc Ltd; Advisory Board, EnvoyAI; Advisory Board, Inference Analytics; Advisory
Board, Subtle Medical
Neety Panu, MD, FRCPC, Ottawa , ON (Presenter) Nothing to Disclose
Carla B. Harmath, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:

charmath@radiology.bsd.uchicago.edu

pchang@radiology.bsd.uchicago.edu

Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

LEARNING OBJECTIVES

1) Be introduced to a series of radiology case studies via an interactive team game approach designed to encourage 'active'
consumption of educational content. 2) Use their mobile wireless device (tablet, phone, laptop) to electronically respond to various
imaging case challenges; participants will be able to monitor their individual and team performance in real time. 3) Receive a
personalized self-assessment report via email that will review the case material presented during the session, along with individual
and team performance.

ABSTRACT

The extremely popular audience participation educational experience, Diagnosis Live!, is an expert-moderated session featuring a
series of interactive case studies that will challenge radiologists' diagnostic skills and knowledge. The session features a lively, fast-
paced game format: participants will be automatically assigned to teams who will then use their personal mobile devices to test
their knowledge in a fast-paced session that will be both educational and entertaining. After the session, attendees will receive a
personalized self-assessment report via email that will review the case material presented during the session, along with individual
and team performance.

Printed on: 10/29/20



SPSI21A Review of 2019: New Research that Should Impact your Practice

SPSI21B Innovations in Abdominal Imaging in 2019

SPSI21C Research and Innovations in Breast Imaging in 2019

SPSI21D New Developments in Neuroimaging in 2019

SPSI21

Special Interest Session: The Best of Radiology in 2019-The Editors of Radiology Keep You Up to Date

Monday, Dec. 2 4:30PM - 6:00PM Room: N227B

BR GI NR RS

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
David A. Bluemke, MD,PhD, Bethesda, MD (Moderator) Nothing to Disclose

For information about this presentation, contact:

dbluemke@rsna.org

LEARNING OBJECTIVES

1) Identify key publications over the past year that may affect your clinical practice. 2) Evaluate new research developments in
the field of radiological imaging. 3) Describe new developments in radiology that may affect the management of your patients.

ABSTRACT

RADIOLOGY is the leading journal for publications leading to new, important and translatable discoveries in imaging research. In the
past year, there continue to be basic developments in radiology, as well as new guidelines and clinical trials in imaging that affect
your practice. Overall trends for new scientific studies reflect an increasing number of clinical trials being submitted from around the
world in addition to those of North America. Publications from Europe have been prominent in recent years, but new research
programs from countries such as Japan, South Korea and China are developing quickly. Large numbers of study subjects in clinical
trials are now common, and tends to result in more robust demonstration of the efficacy of imaging interventions. Artificial
intelligence applications are becoming commonplace in our publications, as are radiomics studies with increasing large numbers of
study subjects. This seminar will highlight the results of key publications in the past year that are most likely to affect your
practice in the near future, as well as presenting novel topics that are likely to be important to the field over the next 5 years.

Sub-Events

Participants
David A. Bluemke, MD,PhD, Bethesda, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

DBLUEME@RSNA.ORG

Participants
Kathryn J. Fowler, MD, San Diego, CA (Presenter) Consultant, 12 Sigma Technologies; Researcher, Nuance Communications, Inc;
Contractor, Midamerica Transplant Services; ; 

Participants
Linda Moy, MD, New York, NY (Presenter) Grant, Siemens AG; Support, Lunit Inc ; Support, iCad, Inc; Support, FAIR Facebook;
Advisory Board, Lunit Inc; Advisory Board, iCad, Inc

Participants
Christopher P. Hess, MD, PhD, San Francisco, CA (Presenter) Research, Siemens AG; Consultant, General Electric Company; 

Printed on: 10/29/20



ED005-TU

Gastrointestinal Tuesday Case of the Day

Tuesday, Dec. 3 7:00AM - 11:59PM Room: Case of Day, Learning Center

AMA PRA Category 1 Credit ™: .50

Participants
Anup S. Shetty, MD, Saint Louis, MO (Presenter) Nothing to Disclose
Christine O. Menias, MD, Chicago, IL (Abstract Co-Author) Royalties, Reed Elsevier
Cameron Adler, MD, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose
Stephanie T. Chang, MD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose
Amy K. Hara, MD, Scottsdale, AZ (Abstract Co-Author) Nothing to Disclose
Maria Zulfiqar, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Joseph R. Grajo, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Laura L. Magnelli, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Joseph W. Owen, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Michael Nisiewicz, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Andres R. Ayoob, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
James T. Lee, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Rex A. Parker III, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Emilie T. Nguyen, MD, Playa Vista, CA (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Each GI case of the day will be taken from disorders of the luminal GI tract as well as the liver, spleen, pancreas, and biliary
system. The findings may be uncommon manifestations of common diseases or common manifestations of uncommon diseases.

Printed on: 10/29/20



SPDL30

Houston, We Have a Problem (Case-based Competition)

Tuesday, Dec. 3 7:15AM - 8:15AM Room: E451B

CA GI GU MK NR OB PD PH SQ VA

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 0

Participants
Adam E. Flanders, MD, Narberth, PA (Presenter) Nothing to Disclose
Sandeep P. Deshmukh, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Christopher G. Roth, MD,MS, Philadelphia, PA (Presenter) Nothing to Disclose
Vishal Desai, MD, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

adam.flanders@jefferson.edu

Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

LEARNING OBJECTIVES

1) Be introduced to a series of radiology case studies via an interactive team game approach designed to encourage 'active'
consumption of educational content. 2) Use their mobile wireless device (tablet, phone, laptop) to electronically respond to various
imaging case challenges; participants will be able to monitor their individual and team performance in real time. 3) Receive a
personalized self-assessment report via email that will review the case material presented during the session, along with individual
and team performance.

Printed on: 10/29/20



SPSC30

Controversy Session: MR Elastography versus US Elastography of Liver

Tuesday, Dec. 3 7:15AM - 8:15AM Room: E350

CT GI MR

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants
Bachir Taouli, MD, New York, NY (Moderator) Research Grant, Bayer AG; Research Grant, Takeda Pharmaceutical Company Limited;
Research Grant, Regeneron Pharmaceuticals, Inc; Consultant, Alexion Pharmaceuticals, Inc; Consultant, Bayer AG; ; 
Anthony E. Samir, MD, Boston, MA (Moderator) Consultant, Pfizer Inc; Consultant, General Electric Company; Consultant, PAREXEL
International Corporation; Research Grant, Koninklijke Philips NV; Research Grant, Siemens AG; Research Grant, Canon Medical
Systems Corporation; Research Grant, General Electric Company; Research Grant, Samsung Electronics Co, Ltd; Research Grant,
Analogic Corporation; Research support, SuperSonic Imagine; Research support, Hitachi, Ltd; Research contract, Koninklijke Philips
NV
Laura Kulik, MD, Chicago, IL (Presenter) Speaker, Eisai Co, Ltd; Speaker, Dova; Speaker, Gilead Sciences, Inc; Consultant, Bristol-
Myers Squibb Company; Consultant, Bayer AG; Consultant, Exelixis, Inc; Consultant, Eisai Co, Ltd; Consultant, CE Outcomes
Paul S. Sidhu, MRCP, FRCR, London, United Kingdom (Presenter) Speaker, Koninklijke Philips NV; Speaker, Bracco Group; Speaker,
Hitachi, Ltd; Speaker, Siemens AG; Speaker, Samsung Electronics Co, Ltd; Advisory Board, Samsung Electronics Co, Ltd; Advisory
Board, Itreas Ltd
Scott B. Reeder, MD,PhD, Madison, WI (Presenter) Nothing to Disclose

For information about this presentation, contact:

paulsidhu@nhs.net

LEARNING OBJECTIVES

1) Review the current uses and diagnostic performance of ultrasound and MR elastography of the liver. 2) Review and compare
advantages, pitfalls and limitations of ultrasound and MR elastography of the liver.

ABSTRACT

The use of elastography has altered the management of chronic liver disease, and modified the patient pathway. The ability to
assess the degree of fibrosis within the accepted classification, either the METAVIR or Ishak scoring systems, allows for clinical
diease management. The establishment of elastography in both MR imaging and US imaging has become established, with standrads
measured against liver biopsy. The number of liver biopsies for assessment of liver fibrosis has predictably declines as a result. Both
imaging techniques have advantages and disadvantages. Advocates of MR imaging indicate the global nature of the measurement,
speed of aquisition, whereas the proponents of US based elastograpgy suggest the rapid, cost effective methodology is superior.
However the need to image an increasing patient population will require a rapid, portable and acceptable method. This debate will
highlight the two techniques, the accuracy, acceptance and reproducibility and allow the audience to come to a conclusion of the
usefullnees of each technique.

Printed on: 10/29/20



MSRO31

BOOST: Gastrointestinal-Case-based Multidisciplinary Review (Interactive Session)

Tuesday, Dec. 3 8:30AM - 10:00AM Room: S103AB

GI OI RO

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Abraham J. Wu, MD, New York, NY (Presenter) Research Grant, CivaTech Oncology, Inc
David D. Bates, MD, Hastings On Hudson, NY (Presenter) Research support, General Electric Company
Mukta Krane, MD, Seattle, WA (Presenter) Nothing to Disclose

For information about this presentation, contact:

wua@mskcc.org

LEARNING OBJECTIVES

1) Review anatomy relevant to local staging of rectal cancer. 2) Review the role of MRI in staging and treatment planning. 3)
Discuss features of structured reporting in rectal MRI.

ABSTRACT

This lecture will focus on the role of MRI in local staging of rectal cancer, including discussion of relevant anatomy and the benefits
of structured reporting.

Printed on: 10/29/20



RC308-01 Abdominal Fluoroscopic Emergencies

Tuesday, Dec. 3 8:30AM - 9:00AM Room: S401CD

RC308-02 Diagnostic Performance and Efficiency of Magnetic Resonance Imaging (MRI) in Suspected Acute
Appendicitis

Tuesday, Dec. 3 9:00AM - 9:10AM Room: S401CD

RC308

Emergency Radiology Series: Current Imaging of the Acute Abdomen

Tuesday, Dec. 3 8:30AM - 12:00PM Room: S401CD

ER GI GU

AMA PRA Category 1 Credits ™: 3.25
ARRT Category A+ Credits: 4.00

Participants
Douglas S. Katz, MD, Mineola, NY (Moderator) Nothing to Disclose
Vincent M. Mellnick, MD, Saint Louis, MO (Moderator) Nothing to Disclose

Sub-Events

Participants
William M. Thompson, MD, Albuquerque, NM (Presenter) Nothing to Disclose

For information about this presentation, contact:

thomps132@gmail.com

LEARNING OBJECTIVES

1) Know the ins and outs of performing emergency gastrointestinal examinations. 2) Know the common presentations of emergency
esophageal and abdominal disorders. 3) Know how to diagnose the common emergency gastrointestinal disorders demonstrated on
fluoroscopic examinations.

Participants
Nicolas Murray, MD, Vancouver, BC (Presenter) Nothing to Disclose
David Jung, West Vancouver, BC (Abstract Co-Author) Nothing to Disclose
Savvas Nicolaou, MD, Vancouver, BC (Abstract Co-Author) Institutional research agreement, Siemens AG; Stockholder, Canada
Diagnostic Centres

For information about this presentation, contact:

Nicolas.Murray@vch.ca

PURPOSE

Evaluate the diagnostic performance and efficiency of MRI in suspected acute appendicitis compared to ultrasound (US) and
computed tomography (CT).

METHOD AND MATERIALS

Single institution, IRB-approved, retrospective study of adult patients presenting to emergency department with suspected acute
appendicitis from May 2017 to May 2018. Diagnostic characteristics of US, MRI, and CT were analyzed using a contingency table.
Diagnostic efficiency was examined by average patient wait time, defined between times of initial imaging and final management
decision.

RESULTS

599 patients met the eligibility criteria, with 445 US (54.7%), 137 MRI (16.9%), and 231 CT scans (28.4%) performed. Sensitivity,
specificity and diagnostic yield of MRI were respectively 91.7% (95%CI, 73.0%-99.0%), 85.0% (95%CI, 77.0%-91.0%), and 88.3%
(95%CI, 81.9%-92.7%), not significantly different than CT with respective values of 94.3% (95%CI, 84.3%-98.8%), 88.8%
(95%CI, 83.2%-93.0%) and 93.1% (95%CI, 89.0%-95.7%). Using an intention-to-diagnose approach, diagnostic properties of US
were significantly lower than both MRI and CT (p<0.01) with sensitivity of 61.5% (95%CI, 51.5%-70.9%), specificity of 18.2%
(95%CI, 14.2%-22.7%), and diagnostic yield of 29.7% (95%CI, 25.6%-34.1%). Mean wait time for patients undergoing MRI as
initial investigation (n=21, 3.5%, 100.6 minutes) was not significantly different from patients examined initially by CT (n=133,
22.2%, 104.3 minutes, p=0.78) or US (n=238, 39.7%, 125.6 minutes, p=0.29). All imaging routes where patients experienced
multiple modalities had significantly longer wait times than routes involving one modality (p<0.01).

CONCLUSION

Diagnostic performance of MRI is comparable to CT and superior than US. With favourable patient wait times, MRI can be
considered as initial investigation modality in suspected acute appendicitis.

CLINICAL RELEVANCE/APPLICATION
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The greater role of MRI as first-line investigation modality in suspected acute appendicitis will reduce exposure to ionizing radiation
without compromising diagnostic performance or timeliness.
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PURPOSE

To assess the utility of intraluminal air in an inflamed, apparently non-perforated appendix in predicting gangrenous changes or
occult perforation. Determine, if obstructive appendicolith has an added value in predicting the same.

METHOD AND MATERIALS

This retrospective study was done on adult patients (n=554) of histopathologically proven appendicitis who underwent enhanced
MDCT prior to surgery, presenting at our hospital over a consecutive period of 3 years. Patients with obvious CT signs of
perforation were excluded to create a cohort of acute uncomplicated appendicitis. These CT were reviewed by an Emergency
Radiology Fellow and 2 Emergency Radiologists for presence or absence of intraluminal gas and obstructive appendicoliths. These
findings were compared with surgical/pathological results regarding presence or absence of gangrenous/perforated appendicitis.
Statistical analysis was performed with the help of contingency tables and sensitivity, specificity, positive and negative predictive
values were determined and correlation was tested with Chi-squared test and p value < 0.05 was considered statistically
significant.

RESULTS

Of the total 554 cases of acute uncomplicated appendicitis on imaging, 130 had intraluminal gas (90 gangrenous), 178 had
obstructive appendicoliths (74 gangrenous) and 66 were with both gas and appendicoliths (50 gangrenous). Sensitivity, specificity,
positive and negative predictive values for intraluminal gas and presence or absence of gangrene were 69%, 90%, 69% and 90%
respectively. These values for obstructive appendicolith were 42%, 72%, 42% and 72% respectively. These values for the
presence of both intraluminal gas and appendicolith were 39%, 96%, 75% and 84% respectively. These values for the presence of
either intraluminal gas or appendicoliths were 86%, 69%, 46% and 94% respectively. All these results were significant with p value
< 0.05.

CONCLUSION

Presence of intraluminal gas in otherwise acute uncomplicated appendicitis on imaging is a reliable sign of underlying gangrenous
changes or image-occult perforation. Presence of obstructive appendicolith, although less reliable sign as an independent risk factor
as compared to intraluminal gas, it notably adds to the predective value.

CLINICAL RELEVANCE/APPLICATION

These CT signs are reliable in predicting the risk of gangrene and perforation and can help surgeons to avoid delays in surgery
thereby reducing incidence of complications.

Participants
Tugce Agirlar Trabzonlu, MD, Chicago, IL (Presenter) Grant, Siemens AG
Kevin R. Kalisz, MD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Kamal Subedi, MBBS, Kathmandu, Nepal (Abstract Co-Author) Nothing to Disclose
Donald Kim, DO, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Vahid Yaghmai, MD, Orange, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

tugce.trabzonlu@northwestern.edu

PURPOSE

To evaluate the performance of computed tomography (CT) without oral and intravenous (iv) contrast material for the diagnosis of
acute diverticulitis by comparing dual energy CT (DECT) contrast enhanced and virtual non-contrast (VNC) images.

METHOD AND MATERIALS

In this retrospective analysis, we reviewed CT studies with oral and IV contrast obtained with DECT scanner for abdominal pain.
Cohort included 153 patients with 306 sets of CT images with a radiological diagnosis of acute diverticulitis (n=76) and control
cases without evidence of diverticulitis (n=77) scanned between October 2018 and March 2019. In the first session, the virtual
non-contrast images were randomized and analyzed for the presence of diverticulitis. The findings and presence of complication
(perforation, abscess formation or fistula) were also noted. In the second session, true contrast enhanced images were randomized
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and analyzed. Diagnostic performance of VNC images were compared with contrast enhanced CT studies. Sensitivity, specificity
and accuracy were calculated.

RESULTS

Out of 153 patients, 76 (49.7%) had acute diverticulitis and 77 (50.3%) did not have findings of acute diverticulitis on contrast
enhanced computed tomography (CECT). 18 of 76 (23.7%) patients with acute diverticulitis had findings of complicated
diverticulitis on CECT. Sensitivity, specificity, positive predictive value, negative predictive value and accuracy of VNC images were
96.1% (95% Cl= 88.9-99.2%), 97.4% (95% Cl= 90.9-99.7%), 97.3% (Cl= 90.3-99.3%), 96.2% (Cl= 89.2- 98.7%) and 96.7% (95%
Cl= 92.5-98.9%) respectively. The complications of acute diverticulitis was detected in 11 of 18 (61.1%) patients with VNC images.

CONCLUSION

When compared to routine CT imaging with iv and oral contrast, non-contrast images have high diagnostic accuracy for acute
colonic diverticulitis. However, for the assessment of the signs of complicated diverticulitis, non-contrast CT had much lower
diagnostic performance.

CLINICAL RELEVANCE/APPLICATION

Non-contrast CT can be beneficial for diagnosing uncomplicated diverticulitis. However, the use of contrast remains necessary
when complicated diverticulitis is present.
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PURPOSE

To assess the prevalence and diagnostic yield of CT in the detection of diverticulitis and alternative diagnoses (AD) in a large
cohort of patients with suspected colonic diverticulitis (CD).

METHOD AND MATERIALS

We retrospectively included 1069 patients (560 women) undergoing CT for the evaluation of suspected CD. The final clinical
diagnosis derived from the discharge report was used to determine the prevalence of CD and AD and to calculate the diagnostic
accuracy of CT. Differences in the prevalence of diagnoses by age (<45;45-69;>=70 y/o) were compared using Cochran-Armitage
test with a p-value <0.05 indicating statistical significance.

RESULTS

Prevalence of CD was 52.4% (561/1069) and of AD 40% (427/1069). In the remaining 7.6% (81/1069) no final clinical diagnoses
was established. Overall, CT had a sensitivity and specificity of 99.1%/99.8% for diagnosing CD and for AD 92.7%/96.4%,
respectively. The prevalence of diverticulitis was significantly lower in patients >=70 y/o (43%; 128/298) when compared with
patients <45 y/o (54.1%;100/185) and 45-69 y/o (56.8%;333/586) (p<=0.0004). The most frequent alternative diagnoses were
appendicitis (12.6%; 54/427), infectious colitis (10.5%;45/427), infectious enteritis (8.2%;35/427), urolithiasis (6.1%;26/427), and
pyelonephritis (4.9%;21/427). Prevalence of specific AD varied significantly according to age (p<0.05). Appendicitis was
significantly more frequent in patients <45 y/o (5.4%;10/185), whereas ischemic colitis, hemorrhage and pneumonia were more
frequent in patients >=70 y/o. In the latter group colorectal carcinoma was also a frequent AD (10/298).

CONCLUSION

In the clinical setting of suspected diverticulitis the prevalence of acute diverticulitis and alternative diagnoses varies according to
age. CT provides high diagnostic accuracy in the diagnosis of both, diverticular disease and alternative conditions.

CLINICAL RELEVANCE/APPLICATION

Clinicians must be aware that in about 40% of patients with suspected diverticulitis alternative diagnoses are the causes for their
symptoms, and that there is an age-related prevalence of AD.
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LEARNING OBJECTIVES

1) Learn essential criteria for diagnosis of a normal viable first trimester pregnancy. 2) Learn essential criteria for differentiating an
ectopic pregnancy from intrauterine pregnancy, and various ectopic pregnancies. 3) Learn appropriate use of such terms as
'pregnancy of unknown location', findings suspicious for early pregnancy failure', etc as outline by SRU lexicon and criteria.
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ABSTRACT

Imaging evaluation of first trimester pregnancy especially in an emergent setting can pose dilemmas since in early pregnancy a
gestational sac may not be clearly visible. Differentiating an IUP from an ectopic pregnancy is crucial as the latter requires clinical
intervention. There is some overlap of serum BhCG levels with IUP, ectopic pregnancy, and spontaneous pregnancy loss. in 2012,
SRU consensus panel published their agreed upon criteria and lexicon for reporting first trimester ultrasound exams. We will review
the clinical application of these criteria and the lexicon, and review appearance of various types of ectopic pregnancies.
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LEARNING OBJECTIVES

1) Explain the principles of Dual Energy CT/Spectral imaging. 2) Describe and apply 3-material decomposition. 3) Evaluate
application of 3-material decomposition in select cases (organ perfusion in trauma, bowel ischemia, active bleeding, renal stone
analysis).
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PURPOSE

To assess the impact of virtual monoenergetic imaging (VMI) and color-coded iodine-overlay images (IOI) on reader confidence and
image quality (IQ) in the detection of hypoperfused bowel compared to simulated 120-kVp images (s-120-kVp).

METHOD AND MATERIALS

Institutional review board approval was obtained. Acute bowel ischemia was reported in 80 patients imaged with triphasic CT
studies with the portal venous phase acquired with dual energy analysis (90-150 snVp; 3rd generation dual source CT) from
01/02/2016 to 31/12/2018. Of 80 patients, 26 (33%) had bowel ischemia confirmed intra-operatively, 11(14%) deceased within 72
hours, 43 (53%) did not qualify for surgery. S-120-kVp, VMI (40, 50, 60 keV) and IOI (40%, 50%, 60% of iodine overlay color-
coded saturation) datasets were created for each patient. Quantitative assessment (HU and CNR) on ischemic bowel, normal
bowel, and portal vein was performed only on the surgically proven cases (n=26). Two emergency radiologists independently
evaluated subjective image quality (IQ) and diagnostic confidence (DC). Time-to-diagnosis (TTD) was recorded on VMI and IOI
datasets with the highest IQ and DC and s-120-kVp dataset. One-way ANOVA and Kruskal-Wallis/Wilcoxon rank sign tests were
used for statistical analysis.

RESULTS

There was a significant increase in absolute attenuation difference between normal and ischemic bowel in 40, 50, 60 keV datasets
(mean±SD 66±5.3, 62±4.3, 54±5.5 HU) compared to s-120-kVp (38±5.6HU). Both readers deemed 50-keV as the best VMI dataset
for subjective IQ including image sharpness and resolution (p= 0.0017), DC (p= 0.0003). IOI-50% demonstrated subjective IQ (p=
0.0021) and DC (p= 0.0041). TTD for 50-keV, IOI -50%, and s-120-kvp datasets resulted 37±4 seconds (sec), 39±10 sec, 107±7
sec).

CONCLUSION

Low energy imaging (50-keV) and color-coded IOI (50% saturation) significantly improved bowel wall conspicuity with increased
attenuation differences and higher diagnostic confidence between ischemic and non-ischemic bowel compared to simulated 120-
kVp. In addition, 50 keV and 50% IOI datasets allowed shorter TTD.

CLINICAL RELEVANCE/APPLICATION

Hypoperfused bowel often goes unrecognized especially for short ischemic segments that blend in with normal bowel loops. Low
monoenergetic images and color-coded overlay iodine maps increase bowel wall attenuation differences improving hypoenhanced
bowel segments identification.
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PURPOSE

Purpose of the study was to retrospectively analyze the processed imaging findings from the Dual Energy CT examinations of
patients with acute abdominal symptoms compared with the native axial and multiplanar reconstructions in evaluating the cause of
disease.

METHOD AND MATERIALS

A retrospective analysis on 122 patients who underwent DECT examination in emergency for acute abdominal symptoms were
considered. All examinations were performed using a dual energy dual source CT 128 detector rows scanner (Drive, Siemens), after
administration of i.v. contrast medium (Iomeron 400, Bracco) with mono or double phase acquisition. Native and processed images
(i.e. iodine map, fusion series, virtual non contrast) were analysed in evaluation of: mesenteric vessels opacification of major and
secundary branches; bowel wall thickening; bowel wall enhancement; abdominal addictional findings (free peritoneal air and fluid,
mesenteric stranding, bowel lumen dilatation). Double readers / blinded final diagnosis analysis were performed; a cross-check of
imaging and surgical/endoscopic from both native and processed images were made.

RESULTS

In 94/122 patients a correct diagnosis with correlative native imaging findings have been noted. In 39 patients in which the native
images were already effective, post processed imaging findings did not add any new informations, whereas among the 28 patients
with inconclusive findings at the native scans regarding the final diagnosis, processed images (iodine map) seemed to show altered
findings, most of them in inflammatory and ischemic bowel disease.

CONCLUSION

DECT could be of help in case of controversial and not defined imaging findings , but the relative absolu value of the iodine map in
evaluating the bowel wall trophism seemed to be reconsidered.

CLINICAL RELEVANCE/APPLICATION

Clinical relevance of this study is mainly pertinent on the DECT in evaluating the bowel wall enhancement in acute conditions
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PURPOSE

To evaluate abdominopelvic imaging findings of cancer patients treated with immune checkpoint inhibitors (ICIs) who presented to
the emergency department (ED).

METHOD AND MATERIALS

A retrospective database search was performed to identify patients treated with ICIs who presented to the ED and underwent
abdominopelvic imaging between January 2010 and November 2018. Images were reviewed to assess tumor burden and to detect
immune-related adverse events (irAEs). Clinical indications for imaging and management were documented from medical record.

RESULTS

A hundred patients (62 men, median age: 63 years) with 138 abdominopelvic exams including 123 CT scans, 9 X-rays, 5 US, and 1
HIDA exams were identified. The most common cancer types included lung (40%), melanoma (17%), and kidney (12%). The date of
ED visit occurred a median of 70 days after starting ICI (IQR 75-25 139-31). Common imaging indications included abdominal pain
(72%), constipation (5%), and hematuria (5%). Forty-nine (35%) ED abdominopelvic scans showed worsening tumor burden at a
median of 42 days (IQR 75-25 92-22) following initiation of ICIs. Twenty-five (18%) scans detected a cause of acute abdomen in
patients treated with ICIs. In 5 (4%) exams, both an etiology of acute abdomen and worsening tumor burden were identified. Ten
(10%) out of 100 patients demonstrated an irAE at a median of 74 days (IQR 75-25 284-42) following initial dose of ICI. irAEs
detected on imaging included colitis/enteritis (6/10), pneumatosis coli (2/10), acute hepatitis (1/10), and acute acalculous
cholecystitis (1/10). Steroid therapy was started in 2 cases following ICI discontinuation. The other most common causes of acute
abdomen included gastrointestinal tract emergencies (10/100), and collections/abscesses (5/100).

CONCLUSION

Thirty-five percent of abdominopelvic imaging of patients on ICI therapy who presented to the ED demonstrated worsening tumor
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Thirty-five percent of abdominopelvic imaging of patients on ICI therapy who presented to the ED demonstrated worsening tumor
burden. Abdominopelvic irAEs were detected on imaging in 10% of patients and colitis/enteritis was the most common irAE.

CLINICAL RELEVANCE/APPLICATION

Abdominopelvic imaging at the ED detected the etiology of clinical presentation in 57% of patients treated with ICIs.
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PURPOSE

Computed tomography (CT) has the highest sensitivity and specificity for urolithiasis in patients with acute flank pain. However,
studies have suggested that ultrasound (US) should be the initial imaging test in the Emergency Department (ED) for acute flank
pain. The purpose of this study is to assess the value of renal US in predicting follow-up imaging for patients with acute flank pain
and to calculate the additional time required to obtain a renal US prior to CT.

METHOD AND MATERIALS

This was an IRB-approved, HIPAA-compliant retrospective study of all patients that underwent renal US in the ED from March 2018-
March 2019 for acute flank pain. Data points collected were: presence of calculi and/or hydronephrosis on US, whether patients
underwent follow-up imaging within 24 hours of US, presence of calculi and/or hydronephrosis on follow-up imaging, acute extra-
renal findings, need for intervention, and history of urolithiasis. The time interval between US and follow-up CT was recorded based
on the time that the tests were ordered.

RESULTS

271 patients underwent renal US in the ED for acute flank pain. 76 of 271 patients (28%) underwent follow-up imaging within 24
hours of initial US: 72 underwent CT abdomen/pelvis and 4 underwent magnetic resonance urogram (MR). Of the initial 271 US, 138
(51%) were positive for calculi and/or hydronephrosis on US. Of the 76 patients who underwent follow-up CT or MR, 40 (52%) had
been positive for calculi and/or hydronephrosis on initial US and 36 (47%) had been negative on US. Of the 76 that underwent
follow-up imaging, 10 had acute extra-renal findings, and 17 had subsequent intervention. For patients that underwent follow-up
CT, the mean time interval between US and CT was 170 min.

CONCLUSION

Few cases of acute flank pain underwent follow-up imaging. Of these, approximately half had a positive US (54%) and half had a
negative US (47%). Therefore, it is likely that clinical judgement plays a large role in predicting the need for follow-up imaging. We
also found a larger time interval between US and follow-up CT for patients with positive versus negative US, which may reflect that
patients with positive US were given the opportunity to pass the stones before follow-up imaging.

CLINICAL RELEVANCE/APPLICATION

Renal US is often the initial test done in the ED for acute flank pain. We evaluate how renal US predicts follow-up imaging and the
additional time required to obtain a renal US prior to CT.
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LEARNING OBJECTIVES

1) Identify acute and emergent conditions of the kidney, with emphasis on renal obstruction, infection and hemorrhage. 2) Discuss
cross-sectional imaging findings typically found with acute kidney disease, with an emphasis on CT. 3) Explain how the radiologist
can integrate imaging findings with clinical history in order to help guide management of the patient with acute kidney disease.
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PURPOSE

To evaluate the performance of radiomic features analysis in the pre-operative assessment of superior mesenteric artery (SMA)
involvement in patients with pancreatic ductal adenocarcinoma (PDA).

METHOD AND MATERIALS

104 patients with surgically-proven PDA were identified between 2013 and 2018. 80% of patients underwent neoadjuvant therapy.
All patients underwent dedicated preoperative pancreatic CT (range, 3 to 105 days before surgery). As part of the standard of
care, images were reviewed by a panel of experts from radiology, surgery, and medical oncology. Patients were categorized as
resectable, borderline resectable, or locally advanced according to recent NCCN guidelines. Subsequently, we performed a
volumetric segmentation of the primary tumor and the circumferential perivascular tissue surrounding the SMA (2.5 to 4.5-mm in
diameter) using a prototype segmentation and radiomic features extraction software (Radiomics, Siemens Healthineers). Extracted
features included standard intensity, size, shape, and texture properties. In addition, composite radiomic features were calculated
accounting for the spatial relationships and texture features similarities between the primary tumor and the perivascular tissue. A
machine learning random forest model based on radiomic features was developed and validated by 100-times cross validation for
the prediction of SMA tumor involvement. Pathologic R stage of the SMA margin after surgery was used as the reference standard.

RESULTS

9 standard and 2 composite features were identified as significant predictors of SMA involvement by PDA. The diagnostic
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9 standard and 2 composite features were identified as significant predictors of SMA involvement by PDA. The diagnostic
performance of the machine learning model was substantially higher compared to the consensus visual assessment of the expert
panel (average area under the curve,AUC: 0.84 vs. 0.66). This improvement was largely related to selecting informative radiomincs
features by using machine learning methods (Figure).

CONCLUSION

Our study suggests that machine learning analysis of radiomic features improves the accuracy of preoperative SMA staging in
patients with PDA.

CLINICAL RELEVANCE/APPLICATION

Machine learning analysis of radiomic features may provide important information for pre-operative assessment of SMA involvement
in patients with PDA, which may imrpove patient selection for surgery.
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LEARNING OBJECTIVES

1) Recognize opportunities for reducing CT radiation dose (primarily for body imaging). 2) Be familiar with current and cutting edge
CT dose reduction techniques.
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PURPOSE

Image-based frequency split multiband filtration denoising (FS-MBF) uses images from one phase of enhancement to help reduce CT
image noise in other phases. Our purpose is to determine if FS-MBF can be used to reduce image noise for half dose multiphase liver
CT without sacrificing the ability to detect subtle hepatic metastases.

METHOD AND MATERIALS

All patients had archived projection CT data from contrast-enhanced multiphase liver CT. Metastases were confirmed with
histology, or progression or regression, with benign lesions confirmed with stability. Half dose CT images were created using a
validated noise insertion program, then reconstructed with FS-MBF. Anonymized routine or half dose FS-MBF images were evaluated
by two radiologists in two sessions, with each patient's exam evaluated once/session. Radiologists reviewed images, noting location
of liver lesions, rating confidence in liver metastasis presence on a per lesion and per patient level (0-100 scale), and assigning
scores for image quality. A confidence cutoff of 10 was used for sensitivity and specificity comparisons.

RESULTS

48 patients had 141 liver lesions (61 mets [size1.2 cm±0.9 cm], 80 benign lesions). CTDIvol was 20± 8 mGy/phase. Per metastasis
sensitivity was similar between routine dose and half dose FS-MBF multiphase CT (R1 - 81% v. 77%, p= 0.3; R2 - 80 v. 77%, p =
0.4). Per patient accuracy was also similar for each radiologist (R1- 67.0% v. 63.0%; R2 - 74.0% v. 77.0%, p=0.098 - 0.34). For
patients with metastases, patient level confidence that liver metastases were present was not different for either reader between
routine and half dose FS-MBF exams (R1 - mean 74 v. 85; p = 0.26; R2 - mean 69 v. 71, p = 0.65). Patient level confidence scores
in patients without metastases were also similar (p = 0.26, 0.65). The mean image quality of half dose FS-MBF images was slightly
but significantly lower (SD 4.4 ± 0.7 v. 4.0 ± 0.8, p = 0.0001).



RC309-05 Effects of Deep Learning Reconstruction (DLR) and Iterative Reconstruction Techniques on Sub-Milli-
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CONCLUSION

Radiologist performance for detection of hepatic metastases using half dose FS-MBF multiphase liver exams was similar to routine
dose, providing a new image-based method to reduce image noise for multiphase CT exams.

CLINICAL RELEVANCE/APPLICATION

An image-based method for reducing image noise for multiphase, contrast-enhanced abdominal CT shows promise as a broadly
applicable noise reduction method that preserves radiologist performance at half of routine radiation dose.
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PURPOSE

To compare image quality and lesion detection of Deep Learning Reconstruction (DLR) and Iterative Reconstruction (IR) on sub-
milli-Sievert chest and abdomen-pelvis CT.

METHOD AND MATERIALS

Our study included 59 adult patients (33F:26M; age=65±12 years, BMI=27±5 kg/m2) who underwent routine chest (n=22;16F: 6M)
and abdomen (n=37;17F: 20M) CT on a 640-slice MDCT (Aquilion ONE, Canon Medical Systems). All patients gave written informed
consent for acquisition of low dose (LD) CT after a clinically indicated standard dose (SD) CT. The SD-CT (120kVp;164-644mAs)
were reconstructed with AIDR3D (IR) and the LD-CT (100,120kVp;30-50mAs) were reconstructed with FBP, IR (AIDR3D, FIRST) and
DLR. Four sub-specialty trained radiologists (R1, R2-thoracic; R3, R4-abdominal) performed subjective evaluation for chest (2mm;
kernel FC18) and abdomen (2mm; kernel FC52) image sets on a four-point scale (1 = unacceptable image quality; 4 = image quality
better than SD). Lesions were first detected on LD-FBP. LD (FIRST, AIDR3D, DLR) images were then compared side-by-side to SD
(AIDR3D) images in an independent, randomized, and blinded fashion. Descriptive statistics and Wilcoxon sign rank test were
performed.

RESULTS

CTDIvol and DLP for LD-CT (2.1±0.8mGy; 49±13mGy-cm) were lower than SD-CT (13±4.4mGy;567±249mGy.cm) (p<0.0001). All 31
clinically significant lesions (such as 13 liver lesions, 5 adrenal nodules, 8 retroperitoneal nodes, 3 pancreatic lesions) were detected
on SD-CT and LD-DLR. LD-AIDR3D, LD-FIRST and LD-FBP detected 25/31, 18/31, and 7/31 lesions, respectively. For chest CT,
33/39 nodules detected on LD-DLR and SD-CT were missed on LD-FBP. LD-DLR was deemed acceptable for interpretation (median
score >=3) in 97% of LD abdomen and 95-100% (R1-R2s scores) of LD chest (p=0.2-0.99). LD-FBP was unacceptable for all
patients (59/59) whereas LD-FIRST had unacceptable image quality in 36-39% cases (p<0.0001). LD-AIDR3D images were
unacceptable in 11-49% abdomen-pelvis CT (4/37-18/37; p<0.04-0.0001) and 41-45% chest CT (9/22-10/22; p=0.002-0.003).

CONCLUSION

At sub-milli-Sievert chest and abdomen-pelvis CT doses, DLR enables superior image quality and lesion detection as compared to
commercial IR and FBP images.

CLINICAL RELEVANCE/APPLICATION

Deep Learning based Reconstruction (DLR) in CT outperforms commercial iterative reconstruction techniques and provides
acceptable diagnostic quality for routine chest and abdomen-pelvis CT examinations at sub-milli-Sievert radiation dose levels.

Participants
Avinash R. Kambadakone, MD, Boston, MA (Presenter) Research Grant, General Electric Company; Research Grant, Koninklijke Philips
NV

For information about this presentation, contact:

akambadakone@mgh.harvard.edu

LEARNING OBJECTIVES

1) Explain the indications and benefits of oral contrast media in abdomen/pelvis CT. 2) Understand the controversies in the role of



RC309-07 New Applications of Dual-energy CT
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RC309-08 Value of Dual-Energy CT Imaging for Evaluation of Intestinal Activity and Severity in Crohn's Disease
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RC309-09 Role of Dual-Energy Computed Tomography in the Evaluation of Liver Fibrosis in Patients of Chronic
Liver Disease

Tuesday, Dec. 3 11:00AM - 11:10AM Room: S405AB

oral contrast media in various clinical settings including ER, oncology and routine abdominal scans. 3) Learn the role of oral contrast
media in abdominal MRI, its benefits and controversies. 4) Optimize the use of oral contrast media to improve diagnosis.

Participants
Benjamin M. Yeh, MD, Hillsborough, CA (Presenter) Research Grant, General Electric Company; Consultant, General Electric
Company; Author with royalties, Oxford University Press; Shareholder, Nextrast, Inc; Research Grant, Koninklijike Philips NV;
Research Grant, Guerbet SA; ; 

For information about this presentation, contact:

ben.yeh@ucsf.edu

LEARNING OBJECTIVES

1) Describe potential applications of dual energy CT image reconstructions to improve clinical diagnoses. 2) Apply dual energy CT to
clarify the cause of ambiguous radiodensities. 3) Examine the methods by which dual energy CT may allow 'invisible' lesions to be
better seen. 4) List ways that different dual energy CT image reconstructions can be used to minimize artifacts at CT imaging. 5)
Describe potential challenges and benefits of new dual energy CT techniques for clinical decision making.

Participants
Yu Zhang, MS, Wuhan, China (Abstract Co-Author) Nothing to Disclose
Ming Yang, Wuhan, China (Abstract Co-Author) Nothing to Disclose
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PURPOSE

To investigate the clinical value of dual-energy CT imaging in assessing the activity and severity of Crohn's disease compared with
the simple endoscopic score (SES).

METHOD AND MATERIALS

60 patients suspected to have Crohn's disease received both colonoscopy and dual-energy computed tomography (DECT) were
involved in this study. The interval time between the two examinations was less than one week. All examinations were performed on
the same dual-energy DECT scanner (SOMATOM Force, Siemens) with standardized settings for the DECT mode: tube A: 90 kV;
tube B: Sn150 kV with tin filter. Dedicated software (syngo.via) with an iodine subtraction algorithm was used to calculate
quantitative CT data from portal-venous phase images, including iodine concentration and fat fraction measurements. According to
the Simple Endoscopic Score for Crohn's Disease(SES-CD), 60 patients were divided into 4 groups(GroupA:Score=0-
2,n=8;GroupB:Score=3-6,n=14;GroupC:Score=7-15,n=22;GroupD:Score>=16,n=16). Each patient's ROI measurements were
repeated nine times and mean values were taken into account. Mean values of the iodine concentration of lesions and surrounding
adipose tissue, the fat fraction of lesions and surrounding adipose tissue were used for the evaluation.

RESULTS

The iodine concentration of lesions(0.87±0.45, 0.99±0.36, 1.17±0.55, 1.94±0.54), the iodine concentration of surrounding adipose
tissue(0.23±0.09, 0.42±0.10,0.66±0.11,1.56±0.29), the fat fraction of lesions(27.34±2.34,25.55±1.33,15.64±2.91,10.36±2.71)and
the fat fraction of surrounding adipose tissue(90.52±5.04, 85.31±4.06, 71.35±5.34, 63.74±4.84)of four groups were found
statistically significant different (P<0.01); the iodine concentration of lesions and surrounding adipose tissue among Group A, Group
C and Group D were statistically different(P<0.05); the fat fraction of lesions and surrounding adipose tissue among Group B,Group
C and Group D were statistically different(P<0.05).

CONCLUSION

The iodine concentration and the fat fraction derived from dual-energy CT imaging can be used to evaluate the activity and
severity of Crohn's disease.

CLINICAL RELEVANCE/APPLICATION

dual-energy CT had sensitivity in detecting intestinal activity and severity of CD, which could be an alternative choice in evaluation
of CD. The ultimate purpose of this study was to establish the standards of evaluating the activity of Crohn's disease using dual-
energy CT in the future.

Awards
Trainee Research Prize - Resident

Participants
Uday K. Marri, MBBS,MD, Delhi , India (Presenter) Nothing to Disclose
Shalimar Shalimar, MBBS,MD, Delhi, India (Abstract Co-Author) Nothing to Disclose
Prasenjit Das, New Delhi, India (Abstract Co-Author) Nothing to Disclose
Deepnarayan Srivastava, Delhi, India (Abstract Co-Author) Nothing to Disclose
Raju Sharma, MD, New Delhi, India (Abstract Co-Author) Nothing to Disclose
Madhusudhan Kumble Seetharama, MD, FRCR, New Delhi, India (Abstract Co-Author) Nothing to Disclose



RC309-10 Comparison between ROI-Based and Volumetric Measurements of Liver Fibrosis Using MR
Elastography in Quantifying Heterogeneity of Liver Stiffness

Tuesday, Dec. 3 11:10AM - 11:20AM Room: S405AB

For information about this presentation, contact:

CHINNA.7777777@YAHOO.IN

PURPOSE

To quantify liver fibrosis in patients of chronic liver disease (CLD) using delayed phase dual-energy computed tomography (DECT)
and comparing it with liver elastography and histology.

METHOD AND MATERIALS

107 patients (57 men; 50 women, mean age-35.4yrs) of CLD due to various aetiologies were included in this approved prospective
study. 50 voluntary kidney donors undergoing multiphasic CT abdomen were used as controls. All patients underwent Transient
elastography (TE), Shear wave elastography (SWE), multiphasic DECT (arterial, portal venous and 5 min delayed) and liver biopsy,
whereas multiphasic DECT and SWE were performed in controls. Regions of interest were drawn on both lobes of liver and aorta on
the 5-min delayed DECT scan to calculate the normalized iodine concentration (NIC=Iodine concentration in the liver/concentration
in the aorta) and slope of the monochromatic spectral curve [(HU at 40keV - HU at 70keV)/30]. These were compared with liver
stiffness (LS) on TE and SWE and the pathological METAVIR stage (F0 to F4) and collagen proportionate area (CPA). The accuracy
of each parameter in quantifying liver fibrosis was assessed using receiver operating characteristic (ROC) curve.

RESULTS

The NIC of liver in cases showed high positive correlation with METAVIR staging and CPA (r= 0.810 and 0.665 respectively;
p<0.0001). Area under ROC curve for NIC with each METAVIR stage ranged between 0.860 and 0.961. The cut-off values (with
sensitivity and specificity) of NIC for different fibrosis stages were: >=F1 = 0.243 (85.1%, 83.3%), >=F2 = 0.289 (83.7%, 81.4%),
>=F3 = 0.343 (86.9%, 86.8%), =F4 = 0.401 (93.3%, 84.7%), respectively. The mean NIC of liver in controls was 0.233. Spectral
curve slope in cases showed poor correlation with histology (r= 0.265, p<0.006). The NIC of right lobe showed moderate agreement
with LS measured by TE and SWE (r =0.599 and 0.635 respectively, p<0.0001). The LS on TE and SWE in cases showed good
correlation with METAVIR stage [r= 0.704 and 0.736 respectively; p<0.0001].

CONCLUSION

The NIC of the liver on delayed phase DECT is accurate in non-invasive quantification of liver fibrosis and is better than liver
elastography.

CLINICAL RELEVANCE/APPLICATION

Biopsy or elastography cannot quantify fibrosis of the entire liver. The delayed phase DECT is promising in assessing liver fibrosis
and may become a one-stop shop for evaluating patients with CLD.
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PURPOSE

To compare ROI-based and volumetric measurements in quantifying heterogeneity of liver stiffness (LS) using MRE.

METHOD AND MATERIALS

In this retrospective, IRB approved study, 128 patients with suspected liver fibrosis and MRE were reviewed between 12/2016 and
12/2017. LS was measured using: 1) the average of 3 Regions of interest (ROI), and 2) volumetric segmentation of the entire liver
parenchyma (excluding vessels) using a semi-automatic software. Mean LS (MLS) of the 2 methods was calculated for each
patient. Stages of fibrosis were defined using previously tested thresholds. Each patient was assigned to one of the 5 stages of
fibrosis (MLS-stage)based on their ROI-MLS. Volumetric measurement of stiffness maps was also used to calculate the full range of
LS and percentage involvement of the liver with each stage of fibrosis. Accordingly, specific proportions were defined: 1) above
MLS-stage: percentage of the liver that has LS at least one category higher than MLS-stage, and 2) the first and second most
predominant stages of fibrosis. Heterogeneous stiffness was defined when the first and second most predominant stages were more
than one category apart.

RESULTS

The mean age of patients was 54 ±15 years; 46% were female. The average of MLS was 2.72 ±1.03 kPa for ROI measurements
and2.64 ±0.93 kPafor volumetric method (p=0.001).As per MLS-stage,59 (46 %), 19 (15 %), 13 (10 %), 26 (20%) and 11 (8%)
patients were assigned to stages F0, F1, F2, F3, and F4.In 58 patients (45%), more than 20% of liver had stiffness at least one
stage higher than MLS-stage. Among 59 patients with normal MLS-stage (F0), 31 patients (53%) had >20% of liver volume with
abnormal LS (F1-F4). In all 128 patients, an average of 20% of the liver volume had stiffness at least one stage higher than each
individuals' MLS-stage. By definition,18 patients (14%) were identified to have heterogeneous stiffness.

CONCLUSION
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Heterogeneity of hepatic fibrosis may occur in patients with chronic liver disease. MLS may not represent the entire spectrum of
hepatic fibrosis. Failure to detect heterogeneity in its early stage could cause a delay in treatment initiation and progression of
fibrosis.

CLINICAL RELEVANCE/APPLICATION

Volumetric segmentation and descriptive reporting of LS can potentially improve the detection of heterogeneous fibrosis in the liver
and the accuracy of LS measurement. It helps to establish a more timely and precise management plan for each patient.
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PURPOSE

To evaluate diagnostic performance and optimal keV of virtual monoenergetic imaging (VMI) created from portal venous phase in
comparison with conventional 120kVp polychromatic imaging of pancreatic phase on dual-layer spectral CT when assessing
pancreatic adenocarcinoma and peripancreatic vasculature.

METHOD AND MATERIALS

In this retrospective study, thirty patients with pancreatic adenocarcinoma who underwent dual-layer spectral CT scan with
nonenhanced images, pancreatic phase, and portal venous phase were included. VMIs for 40 keV (VMI40), 55 keV (VMI55), and 70
keV (VMI70) of portal venous phase were created, and each VMI was compared with conventional 120kVp polychromatic imaging of
pancreatic phase. In all four images, tumor-to-pancreas contrast-to-noise ratio (CNR) and attenuation difference were compared
for tumor conspicuity. CNR and signal-to-noise ratio (SNR) of the celiac trunk, superior mesenteric artery, portal vein, and superior
mesenteric vein were compared for peripancreatic vasculature assessment. Effective radiation dose for standard triple-phase and
dual-phase without pancreatic phase CT scan were compared.

RESULTS

VMI40 of portal venous phase demonstrated significantly the greatest (P <0.001) tumor-to-pancreas CNR and attenuation
difference, peripancreatic vascular CNR and SNR than those of conventional pancreatic phase and VMI55, VMI70 of portal venous
phase. VMI55 of portal venous phase demonstrated second greatest (P < 0.001) results in all measured values. VMI70 of portal
phase and conventional pancreatic phase were equivalent in tumor-to-pancreas attenuation difference and CNR of arteries (celiac
trunk and superior mesenteric artery). Mean effective dose was 12.8±3.9 mSv and 8.9±2.7 mSv for standard triple-phase CT scan
and dual-phase CT scan without pancreatic phase, respectively.

CONCLUSION

For assessing pancreatic adenocarcinoma, VMI40 of portal venous phase obtained on dual-layer spectral CT demonstrated superior
tumor conspicuity, higher CNR and SNR for peripancreatic vasculature than those of conventional pancreatic phase.

CLINICAL RELEVANCE/APPLICATION

VMI40 of portal venous phase may replace conventional pancreatic phase with better diagnostic performance and reduced radiation
dose. Further study in greater population may be required.
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thomas.hope@ucsf.edu

LEARNING OBJECTIVES

1) Identify approved imaging agents for prostate cancer. 2) Describe the role of somatostatin receptor PET agents for staging
neuroendocrine tumor. 3) Assess the limitations and opportunities of molecular imaging moving forward.

Printed on: 10/29/20
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LEARNING OBJECTIVES

1) Review of Pediatric Nuclear medicine, particularly for radiologists and nuclear medicine physicians who may not specialize in
pediatric patients, and for resident and fellow trainees.

Sub-Events

Participants
Helen R. Nadel, MD, Palo Alto, CA (Presenter) Consultant, ICON plc

For information about this presentation, contact:

hnadel@stanford.edu

LEARNING OBJECTIVES

1) Be able to list indications for GI scintigraphy in children. 2) Be able to describe scintigraphic patterns of disease on GI
examinations in children.

Participants
Neha S. Kwatra, MBBS, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

neha.kwatra@childrens.harvard.edu

LEARNING OBJECTIVES

1) Describe pediatric renal diseases and understand the complementary role of scintigraphy and other imaging modalities. 2) Apply
pediatric-specific imaging considerations. 3) Identify important normal variants/pitfalls in interpretation.

Participants
Susan E. Sharp, MD, Cincinnati, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Be able to describe the utilization and performance of nuclear medicine imaging for musculoskeletal indications in pediatric
patients. 2) Be able to identify musculoskeletal findings on Tc-99m-MDP and F-18-FDG scans.

Participants
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Contractor, Midamerica Transplant Services; ; 

For information about this presentation, contact:
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LEARNING OBJECTIVES

1) Review pathological sub-types of HCC. 2) Gain knowledge of the imaging appearance of atypical HCC. 3) Understand impact on
management.

Participants
Sara Lewis, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the risk factors and clinical features of intrahepatic cholangiocarcinoma (ICC). 2) Examine the cross-sectional typical
and atypical imaging characteristics of ICC, with emphasis on CT and MRI. 3) Identify imaging and clinical features that aid in
accurate diagnosis of ICC compared to other malignant and benign hepatic lesions.
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For information about this presentation, contact:
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LEARNING OBJECTIVES

1) To be able to recognize and non-invasively diagnose typical forms of FNH. 2) To understand the pathomolecular classification of
hepatic adenomas. 3) To know how to differentiate FNH from adenomas on imaging. 4) To understand the value and pitfalls of liver-
specific contrast agents.

Participants
Frank H. Miller, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To be able to identify findings to identify and characterize liver lesions as metastases. 2) To use a variety of MR sequences to
detect and distinguish metastases from other benign lesions such as hemangiomas.
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LEARNING OBJECTIVES

1) Understand imaging protocol for anorectal and cloacal malformations for creating precise 3D models. 2) Learn the process of
creating patient specific 3D anatomic models of anorectal and cloacal malformations. 3) Understand the various types of anorectal
and cloacal malformations using 3D Printed models and their clinical implication in surgical planning.

ABSTRACT

Anorectal and cloacal malformations are rare birth defetcs occurring 1 in 20,000 live births. Understanding the underlying pathologic
anatomy in the region of interest is challenging due to varying nature of the anatomy, the complexity of the structures and their
relationships, and a wide spectrum of defects. Surgical planning and prognosis depends on precise emasurements of the common
channel and urethra. Precise models can be made only with protocols developed for 3D modleing. The presentation will delve in
detail into the imaging procedures targeted to 3D modleing processes, for creating 3D virtual models and 3D pritning of anorectal
and cloacal malformations. 3D printed models of anorecctal malformations will be used to demonstrate their utiliyy in understanding
the underlying pathologic anatomy in surgical decision-making. Experts in interventional radiologists and 3D modleing and pritning will
conduct the course and be available for any questions during the presentation

Printed on: 10/29/20
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PURPOSE

Recent study showed that there was a significant strong correlation between MR elastographic shear modulus (µMRE) and a shifted
apparent diffusion coefficient (sADC200-1500) calculated from diffusion MR signals acquired with b values of 200 and 1500 sec/mm2
in the liver parenchyma. The purpose of our study was to retrospectively estimate the liver tumor stiffness by calculating sADC200-
1500, comparing with MR elastography (MRE). We also compared tumor standard ADC values (ADC0-800: b values of 0 and 800
sec/mm2) with MRE.

METHOD AND MATERIALS

Eighty-seven patients with hepatic tumors underwent liver MR imaging at 3T (hepatocellular carcinoma [HCC], 32; metastasis, 26;
hemangioma, 29). Of these, forty-five patients underwent diffusion-weighted imaging (b values of 200, 1500 and b values of 0, 800
sec/mm2) and MRE. Of forty-five patients, we measured tumor stiffness in fifteen patients (HCC, 9; metastasis, 6) who had tumors
larger than 3cm by calculating µMRE, sADC200-1500 and ADC0-800 values. We also measured liver stiffness in forty-five patients
by calculating µMRE, sADC200-1500 and ADC0-800 values. Finally, we measured sADC200-1500 values of hepatic tumors in eighty-
seven patients. The correlation between µMRE and ADC values was evaluated using Pearson's correlation test. Receiver operating
characteristic (ROC) analysis was used to evaluate the diagnostic performance of sADC200-1500 values for differentiating between
benign and malignant tumors.

RESULTS

µMRE and sADC200-1500 exhibited strong correlations both for liver tumor (r=0.80; p<.001), and for liver parenchyma (r=0.87;
p<.001). Meanwhile, µMRE and ADC0-800 exhibited no correlation for liver tumor (r=0.32; p=.24), and weak correlation for liver
parenchyma (r=0.45; p=.002). The mean sADC200-1500 value of hemangioma was significantly higher than that of HCC and
metastasis (1.69, 0.88, and 0.92×10-3mm2/sec; p<.001). A cut-off value of 1.27×10-3mm2/sec for sADC200-1500 detected with
ROC analysis yielded 96.6% sensitivity and 89.5% specificity for the differentiation between benign and malignant tumors.

CONCLUSION

There was a significant strong correlation in the liver tumor between µMRE and sADC200-1500. Mean sADC200-1500 value of benign
tumors was significantly higher than that of malignant tumors.

CLINICAL RELEVANCE/APPLICATION

Liver tumor stiffness estimation could be performed with DWI, and liver tumor stiffness assessment by virtual elastography
facilitates the differentiation of malignant and benign liver tumors.
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PURPOSE

To evaluate the diagnostic performance of diffusion-weighted imaging (DWI) intravoxel incoherent motion (IVIM) parameters and
stretched exponential model parameters for assessing histological features in patients with chronic liver disease (CLD).

METHOD AND MATERIALS

This prospective, cross-sectional multi-center study was approved by the Institutional Review Board of the two participating
institutions. Ninety patients with suspected or known CLD who underwent clinically indicated liver biopsies were recruited between
January 2014 and July 2018. IVIM parameters (perfusion fraction f, diffusion coefficient D, and pseudo-diffusion coefficient D*) and
stretched exponential model parameters (intravoxel water diffusion heterogeneity a and distributed diffusion coefficient DDC) were
estimated using a least-squares, non-linear regression on DWI series (10 b values up to 800 s/mm2). Inflammation, fibrosis, and
steatosis were scored by an expert liver pathologist. Spearman's rho, Kruskal-Wallis test, Mann-Whitney U test, and receiver
operating characteristic (ROC) analyses were performed. Multiple regression analysis was used to assess the effects of histological
features on diffusion parameters.

RESULTS

Among all parameters and histological features, f and a showed the strongest correlation with inflammation grades (ρ = -0.57 and ρ
= 0.40, respectively; P < 0.001). Both f and a were significantly different between all inflammation grades (P < 0.001) and between
pairs of inflammation grades <= A1 vs >= A2 (P < 0.001 and P = 0.007, respectively). Areas under the ROC curve for distinguishing
<= A1 vs >= A2 were 0.84 (95% confidence interval: 0.74-0.91) with f and 0.72 (0.60-0.81) with a. In multiple regression analysis,
fibrosis had a significant impact on f (P = 0.03), but not on a (P = 0.18), while steatosis had a significant impact on a (P = 0.01),
but not on f (P = 0.08). Association between inflammation and parameters f and a remained significant when including fibrosis and
steatosis in the regression model (P < 0.001 and P < 0.05, respectively).

CONCLUSION

Perfusion fraction and intravoxel water diffusion heterogeneity show promise as surrogate biomarkers of liver inflammation using
IVIM-DWI.

CLINICAL RELEVANCE/APPLICATION

DWI sequence with multiple b values should be performed on abdominal MR examination in patients with chronic liver disease as it
could provide supplemental information on inflammatory activity within the liver.
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PURPOSE

We hypothesized that machine learning (ML)-based segmentation and radiomic features of liver from a single section of dual-energy
CT can differentiate between normal, fatty and cirrhotic liver.

METHOD AND MATERIALS

Our IRB-approved study included 75 patients (mean age 54 ± 16 years; 44 females, 31 males) who underwent clinically-indicated,
contrast-enhanced, portal venous phase, dual-energy abdomen-pelvis CT (SOMATOM Flash, Siemens). Low and high tube potential
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(80 and 140 kV) image datasets were de-identified and exported to a DECT segmentation and radiomic features analyses prototype
(Radiomics, Siemens). The prototype enabled automatic segmentation of liver on a single CT section at the level of the porta
hepatis. DECT iodine quantification and radiomics features were derived for the segmented portion of the liver in XML file format.
The XML files were imported into a separate ML-based statistical analysis prototype (Radiomics, Siemens) for univariate and
multivariate logistic regression and random forest classification.

RESULTS

Both iodine quantification (best AUC 0.95) and radiomic features (best AUC 0.95) differ significantly between normal, fatty and
cirrhotic livers (p<0.0001). Normalized iodine concentration was superior than the iodine concentration and mean iodine uptake
(p<0.0004) for differentiating the normal from fatty and cirrhotic liver. Amongst the radiomic features, the first order statistics
demonstrated the highest accuracy (AUC 0.90-0.95, P< 0.0001). Machine learning based random forest classification yielded an
AUC of 0.91 for differentiating normal from cirrhotic liver, 0.95 (AUC) for differentiating fatty and normal liver and 0.93 (AUC) for
differentiating fatty and cirrhotic liver.

CONCLUSION

Single-section, DECT iodine quantification and radiomics features enable near-perfect differentiation (AUC up to 0.954) of normal,
fatty, and cirrhotic liver from single-section analyses. The most accurate features were iodine concentration and first order
statistics from radiomic analyses.

CLINICAL RELEVANCE/APPLICATION

Machine learning-enabled radiomics from single-section DECT can enable automatic distinction of normal liver from fatty and
cirrhotic liver.
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PURPOSE

Assessment of liver fibrosis severity is essential in optimizing treatment in patients with chronic liver disease. Tc-99m GSA
scintigraphy has been shown to be useful in assessing regional liver functional reserve, because its liver uptake and blood clearance
have strong association with several hepatic function tests such as ICG15. However, the relationship between liver fibrosis and
quantitative indices by Tc-99m GSA imaging has not been fully elucidated. The purpose of this study was to evaluate the value of
quantitative assessment of Tc-99m GSA SPECT/CT to estimate the extent of liver fibrosis determined by hepatectomy specimen.

METHOD AND MATERIALS

Fifty-five patients who underwent Tc-99m GSA imaging before hepatectomy were studied. Following bolus injection of 185MBq Tc-
99m GSA, planar dynamic scintigraphy was performed for 20 minutes. Immediately after the planar acquisition, SPECT data was
acquired for 8 minutes (60 steps of 6 s/step and 128x128 matrix). SPECT images were reconstructed with CT attenuation
correction and scatter correction. Liver uptake ratio (LUR) defined as radioactivity in whole liver divided by injected radioactivity
was calculated. LHL15, a conventional index used for Tc-99m GSA planar scintigram, was also measured. LUR and LHL15
measurements were compared with the histopathological grade of liver fibrosis (F0-F4: F0, absence of fibrosis; F4, severe fibrosis).

RESULTS

LUR measured by SPECT/CT had significant negative correlation with the liver fibrosis stage (p<0.0001, r=-0.60). LUR in patients
with severe liver fibrosis (F4) (30.7±12.8%) were significantly lower than those with absence/mild liver fibrosis (F0-1) (49.8±6.6%,
p<0.0001) and intermediate liver fibrosis (F2-3) (46.0±9.3%, p=0.017) (Figure 1A). The areas under ROC curve of LUR for the
prediction of severe liver fibrosis (F4) was 0.90 (Figure 1B). With an optimal LUR threshold of 40.4%, the sensitivity and specificity
of LUR in detecting severe liver fibrosis was 90.9%(10/11) and 90.9%(40/44). The sensitivity and specificity of LHL15 to diagnose
severe liver fibrosis was 72.7%(8/11) and 81.8%(36/44), respectively.

CONCLUSION

Quantitative assessment of Tc-99m GSA SPECT permits accurate prediction of severe liver fibrosis with the sensitivity and
specificity of > 90%.

CLINICAL RELEVANCE/APPLICATION

Liver uptake ratio quantified with Tc-99m GSA SPECT/CT is a promising biomarker to estimate the severity of liver fibrosis.
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PURPOSE

To validate Look-Locker T1 map on EOB-MRI for the calibration performance, reproducibility, and diagnostic value to estimate liver
function.

METHOD AND MATERIALS

Look-Locker T1 map was established to scan a slice in 13 seconds. For calibration, a quantitative T1-phantom was generated using
Gd-EOB-DTPA solutions of various concentrations and was scanned to evaluate T1 linearity. In total 466 consecutive patients with
chronic liver disease or liver cirrhosis, MRIs were scanned with a T1-phantom attached. In the liver, T1 values on precontrast and
20-min postcontrast T1 maps were measured and its difference (ΔT1 = T1post - T1pre) and relative change (%ΔT1 = ΔT1 / T1pre)
were calculated. Relative liver enhancement at 20-min postcontrast T1-WI was calculated [%RLE = (SIpost - SIpre)/SIpre].
Correlation between MRI indices and Child-Pugh score was calculated. Accuracy of ΔT1, %ΔT1, and RLE to diagnose
decompensated cirrhosis was evaluated by receiver-operating-characteristics (ROC) analysis. Reproducibility of T1 value of
attached phantom across all patients (n=466) and test-retest repeatability of T1 map of the liver in the same patients (n=52) were
evaluated using repeatability coefficient (RC).

RESULTS

Phantom study showed excellent T1 linearity (coefficient of determination R2, 0.9737). In patients, the correlation coefficients
between MRI indices and Child-Pugh score was high in %ΔT1 (r=0.584), but low in ΔT1 (r=0.339) and %RLE (r=0.241). Accuracy to
diagnose Child-Pugh class B and C differentiating from class A was high in both %ΔT1 and RLE (AUC 0.798 and 0.838, respectively),
but low in ΔT1 (AUC 0.683). Accuracy to diagnose Child-Pugh class C differentiating from class A and B was excellent in both
%ΔT1, RLE and ΔT1 (AUC 0.993, 0.976, and 0.976, respectively). Reproducibility across all patients (RC 68.16) and test-retest
repeatability in the same patients (RCs, 74.7 in T1pre and 79.4 in T1post) were good.

CONCLUSION

T1 map using Look-Locker sequence on EOB-MRI showed promise for evaluating liver function in patients, especially diagnosing
decompensated liver cirrhosis. Of MRI indices, %ΔT1 might be the best index for liver function assessment.

CLINICAL RELEVANCE/APPLICATION

Breath-hold Look-Locker T1 map on EOB-MRI can overcome the conventional T1 map's limitation, a long scan time, thus can be
easily incorporated in the routine liver MRI for chronic liver disease.
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PURPOSE

Magnetic resonance elastography (MRE) and transient elastography (TE) are preferred surveillance tools for low-risk individuals with
liver disease. However, the estimated METAVIR fibrosis stage of these two studies are frequently discordant, obfuscating clinical
decision-making. This study aims to identify factors that may contribute to this discordance.

METHOD AND MATERIALS

The radiology database was queried for patients with a TE within 18 months of MRE study from January 1, 2015 to September 30,
2018. Relevant clinical data were collected and analyzed from identified subjects.

RESULTS

The subjects (N=35) had a mean age of 57.6 years and 51.4% were obese (BMI >= 30 kg/m2). The most represented liver disease
was nonalcoholic fatty liver disease (62.9%). The most represented comorbidities were hypertension (40.0%) and diabetes
(34.3%). A Pearson's chi-square test identified factors associated with discordance in estimated METAVIR fibrosis stage, defined as
difference in estimated stage (F0 to F4) greater than 1. Even with the small number of patients on diuretic therapy (n=14), there
was a statistically significant discordance associated with diuretic use (p=0.02). There was no significant discordance in individuals
with hypertension (p=0.62), or elevated serum creatinine (p=0.79).

CONCLUSION

This small, retrospective cohort study demonstrates a statistically significant discordance in estimated METAVIR fibrosis stage
between TE and MRE in patients on diuretic therapy (p=0.02).
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CLINICAL RELEVANCE/APPLICATION

Prior studies have demonstrated that venous congestion affects MRE and TE estimation of liver fibrosis. It has also been shown
that hepatic venous congestion preferentially accumulates in peripheral liver tissue. As MRE evaluates a larger proportion of the
patient's liver, prior research in heart failure patients suggest that MRE more completely characterizes the liver parenchyma.
Because TE primary evaluates peripheral tissue, its estimation of liver fibrosis may be more sensitive to changes in volume status.
Thus, our observed discordance between MRE and TE in patients on diuretics may be a result of the location of liver tissue
assessed. This suggests that MRE may be the preferred initial study for patients on diuretics as its fibrosis estimation may be less
affected by fluctuations in volume status. Further study on variability of estimated fibrosis by TE and MRE with concomittant
diuretic use is warranted.
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PURPOSE

The prognosis of patients with chronic hepatitis depends on fibrotic progression. As the transition from minimal to intermediate
fibrosis is a major deleterious step, the accurate diagnosis of minimal fibrosis is of clinical importance. Liver biopsy, the reference
standard for diagnosing and staging liver fibrosis, is invasive. As MR elastography, an imaging method for diagnosing liver fibrosis,
may not be available in many hospitals, we developed a new method for its estimation on gadoxetic acid-enhanced liver MR images
using support vector machines (SVM), a traditional application of machine learning. We assessed the diagnostic ability of our SVM
analysis using parameters derived from gadoxetic acid-enhanced MR images for identifying minimal liver fibrosis.

METHOD AND MATERIALS

We included 182 patients with pathologically-diagnosed fibrosis stages. The parameters were based on texture analysis of
hepatobiliary-phase images. To investigate the significant parameters for the staging of liver fibrosis we performed univariate
logistic regression analysis. Parameters with statistical significance were subjected to analysis using multi-class SVMs, and their
ability to identify minimal liver fibrosis (F-score >= 2) was determined. The FIB4 index which considers the patient age, the
aspartate aminotransferase- and alanine aminotransferase level, and the platelet count was also calculated because it is correlated
with the severity of liver fibrosis.

RESULTS

Univariate logistic regression analysis revealed that mean, standard deviation, skewness, kurtosis, the angular second moment,
contrast, and entropy were important for the staging of liver fibrosis. The FIB4 index was also significant. The sensitivity,
specificity, and accuracy for staging minimal liver fibrosis were 91.5, 55.8, and 81.3% for SVM analysis and 85.4, 60.4, and 78.7%
for the FIB4 index based on an optimal cutoff value of 1.90.

CONCLUSION

SVM analysis using parameters derived from gadoxetic acid-enhanced MRI scans was more accurate than the FIB4 index for the
staging of minimal liver fibrosis.

CLINICAL RELEVANCE/APPLICATION

SVM analysis using gadoxetic acid-enhanced MRI scans of the liver is a promising method for assessing minimal liver fibrosis.
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PURPOSE

The utility of direct-acting antiviral therapy (DAA) in improving liver fibrosis in patients with chronic hepatitis C virus infection
remains unclear. Recent studies demonstrated a strong correlation between hepatic extracellular volume fraction (ECV), assessed
using contrast-enhanced CT (CE-CT), and histologic liver fibrosis. Additionally, the fibrosis-4 index (FIB-4) has been proposed as a
surrogate marker for hepatic fibrosis in patients with chronic liver disease. This study aimed to evaluate time-dependent changes in
ECV using multiphasic contrast-enhanced CT and FIB-4 before and after DAA, and to clarify the difference between both indices.

METHOD AND MATERIALS

Study participants included 41 patients with hepatitis C virus infection who achieved sustained virological response after DAA. All
patients underwent multiphasic CE-CT and biochemical examination of blood before and after DAA (pre-treatment, time point 1
(T1); less than 6 months after DAA, T2; 6 to 12 months, T3; 12 to 24 months, T4; greater than 24 months, T5). Absolute



enhancements (in Hounsfield units) of the liver parenchyma (Eliver) and aorta (Eaorta) were measured on precontrast and
equilibrium phase scans. ECV was calculated using the following equation: ECV (%) = ΔHUliver/ΔHUaorta × (100 - Hematocrit [%]).
FIB-4 was simultaneously calculated using age, AST, ALT and platelet count.

RESULTS

ECV and FIB-4 after DAA showed a significant decrease at the end of the study period as compared to their values at T1 (ECV:
27.49 ± 3.72 and 29.45 ± 4.83, p=0.022; and FIB-4: 3.07 ± 1.88 and 4.40 ± 3.47, p=0.001, respectively). ECV showed a significant
positive correlation with FIB-4 (r=0.458, p=0.003) at T1, although there was no correlation at the end of the study period
(r=0.170, p=0.289). In ECV comparisons between the different time points, a significant difference was seen between T1 and T4,
and T1 and T5 (p=0.046 and 0.022, respectively). In FIB-4 comparisons, significant differences were seen between T1 and all other
time points (p=0.003 to p<0.001), although no differences in FIB-4 were seen in all comparisons between T2 to T5 (p>0.05).

CONCLUSION

ECV decreased slowly after DAA, suggesting an improvement in hepatic fibrosis. On the other hand, FIB-4 decreased immediately,
probably due to an improvement in hepatic inflammation.

CLINICAL RELEVANCE/APPLICATION

ECV has the potential to be a non-invasive biomarker for the assessment of liver fibrosis after DAA.
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PURPOSE

to better characterize intrahepatic recurrence <20mm after resection of HCC using gadoxetic acid-enhanced MR imaging

METHOD AND MATERIALS

Between March 2012 and January 2017, a total of 373 nodules (median size, 1.4 cm; range, 5.5-19 mm) in 204 HCC patients
(median age, 55 years; range, 27-79 years) with chronic hepatitis B virus (HBV) infection after hepatectomy underwent gadoxetic
acid-enhanced MR imaging and were included in the retrospective study. Diagnostic performance of the LI-RADS systems were
calculated for characterizing recurrence. The modified diagnostic algorithms were proposed by combining significant imaging
biomarkers respectively related to subcentimeter and 10-20mm recurrences in multivariate analyses and were compared with the
LI-RADS imaging criteria by using McNemar test.

RESULTS

The multivariate analyses showed that nonrim arterial phase hyperenhancement and the three LI-RADS ancillary features
(hepatobiliary phase hypointensity, mild-moderate T2 hyperintensity and restricted diffusion) were significantly related with
recurrence <20mm. For subcentimeter recurrence, the modified diagnostic algorithm of combining at least two of the three ancillary
features achieved better diagnostic performance (sensitivity: 83.3%; specificity: 87.7%) than the LI-RADS 4 criteria (sensitivity:
88.9%, P=0.211; specificity: 70.8%, P=0.006). For 10-19 mm recurrence, combining nonrim arterial phase hyperenhancement and
at least one of the three ancillary features achieved significantly enhanced sensitivity of 85.1% and relative high specificity of
86.5% than the LI-RADS 5 criteria (sensitivity: 63.5%, P<0.001; specificity: 94.2%, P=0.134).

CONCLUSION

The diagnostic algorithms for subcentimeter and 10-19mm recurrent HCC should be stratified. For subcentimeter recurrences, the
modified diagnostic algorithm on gadoxetic acid-enhanced MRI demonstrated preserved high sensitivity with significantly enhanced
specificity than LI-RADS 4 criteria.

CLINICAL RELEVANCE/APPLICATION

The multivariate analyses showed that arterial phase hyperenhancement was the most reliable major feature for characterizing 10-
20 mm recurrence while the ancillary features were more valuable for characterizing <10mm recurrence. 3. Our modified diagnostic
algorithms demonstrated significantly enhanced sensitivity with preserved high specificity for characterizing recurrent HCC <20mm.

Participants
Qing Zhao, Beijing, China (Abstract Co-Author) Nothing to Disclose
Hongmei Zhang, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Xinming Zhao, Beijing, China (Abstract Co-Author) Nothing to Disclose



SSG05-03 Interobserver Variation in the Interpretation of MR Enterography for Crohn's Disease

Tuesday, Dec. 3 10:50AM - 11:00AM Room: E351

Lijuan Wan, Beijing, China (Presenter) Nothing to Disclose

For information about this presentation, contact:

zq_pumc@163.com

PURPOSE

To evaluate the baseline MRI characteristics in predicting disease-free survival (DFS) and cancer-specific survival (CSS) in patients
with T3 LARC and to explore individualized prognostic risk-stratification models.

METHOD AND MATERIALS

This study retrospectively reviewed 256 T3 LARC patients evaluated from January 2008 to December 2012 in our institution with an
average follow-up period of 6.1 years. Two trained radiologists independently evaluated baseline MRI characteristics and reached
consensus. Kaplan-Meier survival curves and Cox regression analysis were used to determine the relationship of MRI parameters and
other clinicopathological factors to DFS and CSS using SPSS. R software was used to develop individualized risk-stratification
nomograms for 3-year and 5-year DFS and CSS. Independent validation was assessed by Harrell concordance (C)-index.

RESULTS

Independent predictors of DFS were found to include baseline MRI-defined T3 substaging (hazard ratio, HR = 3.09, P < 0.001),
extramural venous invasion (EMVI) grading (HR = 3.08, P < 0.001), rectal mucinous adenocarcinoma (RMAC) (HR = 2.44, P < 0.001),
threatened mesorectal fascia (MRF) (HR = 1.73, P = 0.038), neoadjuvant chemoradiotherapy (NCRT) (HR = 0.44, P < 0.001) and an
elevated pretreatment carcinoembryonic antigen (CEA) level (HR = 1.93, P < 0.001). In addition, T3 substaging (HR = 4.09, P <
0.001), EMVI grading (HR = 2.19, P < 0.001) and NCRT (HR = 0.58, P = 0.006) independently affected CSS. The nomograms
permitted individualized prediction of 3-year and 5-year DFS and CSS probability with high performance (C-index range, 0.848-
0.883).

CONCLUSION

Baseline MRI-defined T3 substaging, EMVI grading, threatened MRF, RMAC, and elevated pretreatment CEA were adverse
prognosticators, whereas NCRT promoted positive outcome, in patients with T3 LARC. The models can facilitate individualized
pretreatment survival risk-stratification.

CLINICAL RELEVANCE/APPLICATION

This study identified independent prognostic factors and developed nomogram models with high performance for individualized
pretreatment prediction of 3-year and 5-year disease-free survival and cancer-specific survival in patients with T3 locally advanced
rectal cancer. The models can facilitate individualized pretreatment survival risk-stratification and aid in clinical decision-making.
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PURPOSE

Quantifying interobserver variability is an important part in evaluating medical imaging. Interpretation of MR enterography (MRE) is
complex, and to date there has been little research into interobserver variability across multiple observers.

METHOD AND MATERIALS

The study utilised datasets from a prospective trial comparing the diagnostic accuracy of MRE and US for CD (either newly
diagnosed or relapsing disease) recruited from 8 centres. A construct reference standard (multidisciplinary panel diagnosis) was
used, incorporating 6 months follow up. 73 (28 new diagnosis, 45 suspected relapse) trial MREs were interpreted 3 times by one of
27 radiologists via an online platform (Biotronics 3Dnet). Radiologists were randomly allocated datasets, blinded to each other's
interpretation, patient's symptoms and history, and documented the presence/location of small bowel and colonic disease. Data
was analysed separately for new diagnosis and relapse cohorts. Interobserver variability was measured by averaging percentage
agreement with the consensus reference standard across the 3 reads, grouped as disease positive or negative. Prevalence
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adjusted bias adjusted kappa (PABAK) was reported. Agreement between the radiologists irrespective of agreement with the
reference standard was also reported.

RESULTS

For newly diagnosed patients, overall percentage agreement for small bowel disease presence against the consensus reference was
68%, with kappa coefficient(κ) 0.36 (fair agreement). Agreement for colonic disease presence was 61%, κ 0.21(fair agreement).
For relapsing cohort, overall percentage agreement for small bowel disease presence against the consensus reference was 76%, κ
0.51(moderate agreement). Agreement for colonic disease presence was 61%, κ 0.21(slight agreement). Agreement was similar
when reads were considered without reference to the consensus reference (72% and 60% for small bowel and colonic disease
presence respectively).

CONCLUSION

Based on data from a multi-reader, multicenter prospective trial, there is fair to moderate agreement between radiologists for the
presence of small bowel and colonic disease against an independent standard of reference

CLINICAL RELEVANCE/APPLICATION

Compared to an independent standard of reference there is fair to moderate agreement between radiologists for the presence of
enteric disease on MRE. This indicates the need for standardised training.
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PURPOSE

To study the relationship between MRI-detected pretreatment lateral pelvic lymph node (LPLN) metastasis and prognosis in patients
with locally advanced rectal cancer treated with neoadjuvant chemotherapy-radiation therapy (CRT).

METHOD AND MATERIALS

This retrospective study included 517 patients with locally advanced rectal cancer evaluated from August 2008 to December 2014.
Baseline and post-CRT MRI and follow-up data were retrieved for all patients. MRI findings of LPLN metastasis were evaluated.
Kaplan-Meier curves and ROC analysis were used to determine the relationship of baseline MRI findings to overall survival.

RESULTS

227 patients (43.9%) had visible LPLNs with short axis of at least 5mm on pretreatment MRI. Univariate cox analysis indicated that
the short axis (HR=1.12, 95%CI: 1.04-1.21, p<0.01) as well as the long axis of the largest LPLN (HR=1.07, 95%CI:1.02-1.13,
P=0.01) were associated with the overall survival (OS). However, there was no significant relation to the metastasis free survival or
the local recurrence free survival. A cut-off of 8mm and 12mm were selected for short and long axis respectively by using survival
ROC analysis. Kaplan-Meier method showed LPLNs with a short axis greater than 8 mm resulted in a significantly poor OS (3-year
OS 92.5% vs 79.7% for less than 8mm vs equal to or greater than 8mm, P<0.01). LPLNs with a long axis greater than 12 mm
resulted in a significantly poor OS (3-year OS 92.3% vs 77.3% for less than 12mm vs equal to or greater than 12mm, P<0.01).

CONCLUSION

The presence of lateral pelvic lymph node (LPLN) was associated with overall death in patients with locally advanced rectal cancer.
Further research is needed about which pretreatment features of the LPLN predict prognosis and what is needed to prevent these
from developing.

CLINICAL RELEVANCE/APPLICATION

The presence of lateral pelvic lymph node at baseline MRI in local advanced rectal cancer is associated with overall survival in
patients with locally advanced rectal cancer.
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PURPOSE

To develop and validate a qualitative, visual scale that can be used to grade severity of hepatic steatosis on in and opposed phase
imaging.

METHOD AND MATERIALS

An IRB approved retrospective study was performed. From our institutional PACS, 429 MRI exams were identified that included both
quantitative evaluation of proton density fat fraction (PDFF), and dual gradient echo in and opposed phase imaging. PDFF was
calculated using the IDEAL-IQ technique (GE Healthcare, Milwaukee, WI). A subset of 113 patients was selected, (44 men and 66
women, ranging from 24-77 years of age), with PDFF ranging from 2% to 43%. Cases with abnormal hepatic iron concentrations
(n=4) were excluded. Two readers independently provided visual steatosis score (VSS) according to our proposed 7-point scale
based on visual cues, using in and opposed phase imaging only, without reference to clinical history, PDFF or other images. The
VSS and PDFF were then compared for each study. ANOVA was performed to identify differences in PDFF as a function of VSS.
95% confidence intervals (CI) were constructed to determine the PDFF values that correlated with each VSS. Interclass correlation
coefficient (ICC) was calculated to assess reliability (agreement and correlation).

RESULTS

ANOVA showed a statistically significant difference in PDFF for each VSS (p < 0.05). 95% CI of PDFF for each VSS were as follows.
VSS-0: PDFF 4 to 6%; VSS-1: PDFF 7 to 12%; VSS-2: PDFF 15 to 18%; VSS-3: PDFF 26 to 29%; VSS-4: PDFF 31 to 40%; VSS-5:
No exams scored; VSS-6: PDFF 35 to 45%. ICC was 0.92, indicating excellent reliability.

CONCLUSION

Specialized sequences for quantitative evaluation of hepatic steatosis are not always included in routine MR abdomen examination.
Simple dual-echo technique (matched in and opposed phase) is routinely used as a component of abdominal MRI, including for
detecting hepatic steatosis, but severity of steatosis on these sequences is subjective and not standardized. We propose a visual
scale that can easily be employed during interpretation which can reliably differentiate various degrees of steatosis in the range
commonly seen clinically (0 to 40%).

CLINICAL RELEVANCE/APPLICATION

Simple visual cues can be used to qualitatively grade hepatic steatosis on in and opposed phase imaging, providing greater
standardization than currently utilized; these grades are reproducible between readers and demonstrate distinct degrees of
steatosis as validated by PDFF.
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PURPOSE

In clinical practice, it is difficult to differentiate non cirrhotic portal hypertension (NCPH) from cirrhotic portal hypertension (CPH),
based only on clinical and non-invasive objective methods. In this study we evaluated the utility of MR Elastography (MRE) for
differentiating NCPH from CPH

METHOD AND MATERIALS

From our database we retrospectively identified 60 patients with NCPH and had MRE. Forty age and sex-matched patients with CPH
who had MRE formed the control group. Liver morphologic features, signs of portal hypertension, and overall impression of cirrhosis
and PH on MRI images were evaluated. MRE was performed with standard clinical 2D-GRE-MRE sequence. Regions of interest (ROI)
were drawn on both liver and spleen on the stiffness map and mean stiffness measurements (kilopascals, kPa) were generated for
liver stiffness (LSM) and spleen stiffness (SSM) for each subject. Chi-square analysis for morphologic features and non-parametric
analysis for mean LSM, mean SSM, and mean SSM/mean LSM ratio (SSM/LSM) were performed for significant differences. Receiver
operating curve (ROC) analysis was also performed when differences were significant.

RESULTS

Mean LSM was significantly higher in CPH group than NCPH [9.7 kPa (95% CI 6.3-13.1) vs. 3.4 kPa (95%CI, 2.0-4.8), p<0.001].
Meanwhile mean SSM was not significantly different between CPH and NCPH [7.8 kPa (95%CI, 6.1-9.5) vs. 8.0 kPa (95%CI, 3.7-
12.3), p=0.21]. SSM/LSM ratio was significantly higher in NCPH than CPH [2.6 kPa (95%CI, 1.0-4.2), vs. 0.9 kPa (95%CI, 0.6-1.2),
p<0.001]. ROC analysis showed that a mean LSM >5.3 kPa had 100% sensitivity, 99% specificity and 98% accuracy to differentiate
NCPH from CPH. SSM/LSM ratio of <1.3 had 88% sensitivity, 84% specificity and 92% accuracy to differentiate NCPH from CPH.
Among the MRI morphological features, only the presence of esophageal varices (CPH > NCPH, p<0.018), the presence of
perisplenic collaterals (NCPH>CPH, p<0.04) and the overall impression of cirrhosis (CPH> NCPH, p<0.01) were significantly different.

CONCLUSION

MR Elastography is a useful, non-invasive tool that can help differentiate NCPH from CPH.
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CLINICAL RELEVANCE/APPLICATION

Non cirrhotic portal hypertension (NCPH) is difficult to differentiate from cirrhotic portal hypertension (CPH). MRE is an accurate
non-invasive technique that can help differentiate NCPH from CPH.
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PURPOSE

To evaluate the role of volumetric ADC (vADC) and volumetric venous enhancement (vVE) in predicting the grade of tumor
differentiation in hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

This HIPPA compliant retrospective study was approved by our institutional review board. The study population included 136 HCC
patients (188 lesions) who had baseline MR imaging and pathologic report of the HCC either by biopsy or liver transplantation
between January 2001 and June 2017. Volumetric measurements of venous enhancement (VE) and apparent diffusion coefficient
(ADC) were performed on baseline MRI. The tumors were histologically classified into two groups (low-grade and high-grade). The
parameters between the two groups were compared using bivariate and multivariable analysis.

RESULTS

A total of 136 patients, with a median age of 61(56-67) were evaluated. 111 were male and 25 were female. Lesions with higher
vADC values and higher absolute vADC-skewness were more likely to be high-grade on histopathology assessment (p=0.001 and
p=0.0291, respectively). Also, venous enhancement showed a trend to be lower in high-grade lesions (p=0.079). vADC value of
1218.19 (x10-6 mm2/s) resulted in the highest sensitivity and specificity (77% and 74%, respectively) in distinguishing between the
2 groups. Additionally, vADC-skewness showed association with patient survival (HR=1.64, p=0.035; per increments in skewness).

CONCLUSION

vADC shows the highest accuracy in predicting HCC differentiation. Novel imaging biomarkers depicting tumor heterogeneity (e.g.
skewness/kurtosis) could also be used to predict tumor features and patient's survival.

CLINICAL RELEVANCE/APPLICATION

Volumetric functional MRI metrics can be considered as non-invasive measures for determining tumor histopathology in HCC. These
metrics can be used for modifying the management approach and reduce the need for tumor biopsy.
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PURPOSE

To evaluate the Clinical validation of Synthetic MRI in rectal cancer and extramural fat invasion.

METHOD AND MATERIALS

38 patients pathologically proven rectal cancer were included in the retrospective study, ethical approval and consent forms were
obtained. All the patients underwent MR scans with both conventional MR and synthetic MR. Two experienced radiologists
independently reviewed the images and identified the regions of normal rectal wall, tumor and extramural fat. The T1/T2/PD values
of these different regions were obtained using synthetic MR. T test, Wilcoxon signed-rank test, and Mann-Whitney U test were
used to contrast T1/T2/PD values between normal rectal wall and tumor, and that of extramural fat in rectal cancer between T1/2
stage cases and T3/4 stage cases. The diagnostic efficacy was evaluated using the ROC curve. The P<0.05 was used to indicate
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statistical significance

RESULTS

Compared with normal rectal wall, the rectal cancer had higher T2 value (P=0.00), however, T1 and PD values had no statistical
difference. ROC curve analysis: T2 value (AUC=0.706; 95%CI=0.591-0.822). All of the PD, T1 and T2 values of the extramural fat
of T3/4 stage rectal cancer higher than that of T1/2 stage rectal cancer (P=0.00). ROC curve analysis: PD value (AUC=0.808,
95%CI=0.685~0.930), T1 value (AUC=0.997, 95%CI=0.998~1.000), T2 value (AUC= 0.850, 95% CI = 0.699~1.000).

CONCLUSION

Synthetic MRI was useful in accessing rectal cancer and extramural fat invasion. Compare with the normal rectal wall, T2 value of
rectal cancer has significantly diagnostic efficiency. T1 value of extramural fat has the highest diagnostic efficiency for invasion of
rectal cancer.

CLINICAL RELEVANCE/APPLICATION

The results of this study indicated that Synthetic MRI was useful in evaluating rectal cancer and extramural fat invasion, especially
in the diagnosis of extramural fat invasion.
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PURPOSE

The evaluation of MRI after fistula-in-ano surgery has never been done. The aim was to evaluate the utility of MRI in postoperative
period after fistula-in-ano surgery.

METHOD AND MATERIALS

Preoperative MRI was done in all the patients and post-operative MRI was done to check radiological healing in clinically healed
fistulas or when postoperative complication/ healing problem was seen

RESULTS

1323 MRI were done in 1003 fistula-in-ano patients, out of which, 702 patients underwent surgery. In 702 patients, there were
361-recurrent fistulas,153-associated abscess, 388-multiple tracts, 146-horseshoe and 76-supralevator fistula. 320 postoperative
MRI were done in 180/702 patients.There were 189 grade I, 200 grade II, 52 grade III, 205 grade IV and 56 grade V fistula(St
James classification). The requirement of postoperative MRI was significantly higher in complex (grade III-V) than simple fistulas
(grade I-II) [43.5%(136/313) vs 11.3%(44/389) respectively, p<0.0001]. Lessons learnt in interpreting postoperative MRI scans --
MRI was quite accurate to assess healing as well as complications after fistula surgery. --Granulation tissue (healing tissue) and
inflammation in tissues (post surgery) looked hyperintense on T2 and STIR and was difficult to differentiate from active fistula
tract/ pus. Therefore MRI done in immediate postoperative period (upto 8 weeks post surgery) required care. --After complete
healing, the complete tract and internal opening becomes hypointense on T2 and STIR --The complete radiological healing takes at
least 10-12 weeks. So getting MRI scan for assessment of healing should be done after 12 weeks. --MRI is very accurate to
identify and diagnose postoperative complications like abscess formation, missed tract during surgery or non-healing of a tract. MRI
detects such complications even in clinically healed tracts. By early intervention, it helps to prevent delayed recurrence, abscess
formation and further spread of tracts. --Closure/healing of internal opening and intersphincteric tract are assessed quite
accurately by MRI and they correlate well with the fistula healing.

CONCLUSION

MRI is highly useful to assess healing and detect complications after fistula surgery espesially in higher grades.

CLINICAL RELEVANCE/APPLICATION

MRI is highly useful to assess healing and detect complications after anal fistula surgery. MRI scan for assessment of healing should
be done at least after 12 weeks of surgery.
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PURPOSE

To evaluate the safety and efficacy of ultrasound guided iodine-125 implantation for the treatment of hepatocellular carcinoma with
portal vein branch tumor thrombus (PVBTT).

METHOD AND MATERIALS

From June 2013 to August 2018, a total of 69 HCC patients complicated with PVBTT were included in this single-center
retrospective study. 34 patients underwent iodine-125 seeds implantation combined with transarterial chemoembolization (TACE),
while 35 patients underwent TACE alone. Outcomes were measured in terms of tumor response, overall survival (OS), progress free
survival (PFS) and adverse events.

RESULTS

The technique was successfully performed in all patients. No complications grade 3 or higher according to Common Terminology
Criteria for Adverse Events (CTCAE) version 3.0 occurred. In the analysis for PVTT response 1 month after treatment, TACE-
Iodine125 group, 5 patients (14.7%) achieved CR, 15 patients (44.1%) achieved PR. Whereas in the TACE group, no patient
achieved CR, 2 patients (5.7%) achieved PR. Patients receiving TACE-Iodine125 had a median OS and PFS of 11 months (95% CI:
8.5, 13.5) and 9 (95% CI: 6.0, 12.0), compared with 7 months (95% CI: 5.9, 8.1) and 3 months (95% CI: 1.7, 4.3) for those who
receiving TACE only. Treatment strategy, type of PVTT were significant predictors of OS.

CONCLUSION

Ultrasound guided iodine-125 seed implantation is a safe and effective treatment for HCC patients with PVBTT.

CLINICAL RELEVANCE/APPLICATION

This study provide a convenient and efficient method in addition to Sorafenib and radiotherapy for unresectable HCC with PVBTT.
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PURPOSE

To identify key clinical and imaging predictors of successful bridging to liver transplantation (LT) in patients undergoing Yttrium-90
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radioembolization (Y90 RE) therapy for hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

A retrospective analysis was conducted in patients with HCC who were deemed by a multidisciplinary tumor board as candidates or
potential candidates for LT by Milan Criteria (MC) and underwent Y90 RE as bridging therapy. Patients were divided into favorable
and unfavorable Y90 RE response groups based on changes to their MC eligibility, with maintained or achieved eligibility defined as
favorable, and unchanged or lost eligibility defined as unfavorable. Pre Y90 baseline prognostic factors were compared between
favorable and unfavorable responders using chi-square, Fisher's exact test, and student's t-test analysis.

RESULTS

Between 2014 and 2018, 144 patients were deemed candidates or potential candidates for LT by MC and underwent Y90 RE
bridging. Out of the 56 (39%) patients within MC, eligibility was maintained in 45 (80%) and lost in 6 (11%) patients. Out of the 88
(61%) patients outside MC, eligibility was achieved in 40 (45%) patients and remained unchanged in 45 (51%) patients. Among the
85 (59%) patients who experienced a favorable therapy response, 22 (26%) patients went on to receive LT. Comparison analysis
between the favorable and unfavorable response groups suggested that younger age (p=0.0461), female gender (p=0.0095),
unilobar distribution (p=0.0238), <=4 viable tumors (p=0.0058), smaller dominant lesion diameter (p=0.0058), lower tumor burden
(p=<0.0001), lower Barcelona Clinic Liver Criteria (BCLC) stage (p=<0.0001), lower alkaline phosphatase (p=0.0456) and higher
sodium blood levels (p=0.0084) were all associated with successful bridging to liver transplantation.

CONCLUSION

Certain favorable clinical and imaging characteristics in patients with HCC appear to be positive prognostic factors for the
successful bridging to liver transplantation using Y-90 Radioembolization.

CLINICAL RELEVANCE/APPLICATION

Positive prognostic factors in patients with HCC can provide clinicians with opportunities to personalize Y-90 radioembolization
treatments for potential liver transplant patients in need of maintaining or achieving transplantability status.
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PURPOSE

To evaluate the local efficacy, safety and long-term outcomes of combining radiofrequency ablation (RFA) and multipronged ethanol
ablation (EA) in the treatment of unfavourable hepatocellular carcinoma (HCC) and determine the prognostic factors for survival.

METHOD AND MATERIALS

Between August 2009 and December 2017, 98 patients with 110 unfavourable HCC nodules who underwent combining RFA and
multipronged EA were enrolled retrospectively in this study. Unfavourable HCC is defined as medium (3.1-5.0 cm) or large (5.1-7.0
cm) HCC, tumour located at a high-risk site or perivascular tumour. Treatment response, overall survival (OS) and recurrence-free
survival (RFS) were analysed. The Kaplan-Meier method and Cox proportional hazards regression model were used to evaluate the
prognostic factors.

RESULTS

Complete ablation (CA) was obtained in 80.9% (89/110) of the tumours after initial treatment. Major complications were observed in
3 (3.1%) patients. The cumulative incidence of local tumour progression (LTP) was 23.5% at 5 years, and no variable was found to
be an independent predict factor for LTP. The five-year OS and RFS rates were 41.9% and 18.6%, respectively. Multivariate
analysis showed that the serum alpha-fetoprotein (AFP) level and number of tumours were significant prognostic factors for OS (P=
0.017 and P< 0.001, respectively) and RFS (P= 0.014 and P= 0.001, respectively). Perivascular tumour was not an independent
factor predicting OS or RFS.

CONCLUSION

Combining RFA and multipronged EA is a safe and effective treatment for unfavourable HCC, especially for perivascular tumours. A
high serum AFP level and multiple tumours had significant negative effects on OS and RFS.

CLINICAL RELEVANCE/APPLICATION

Combined RFA and multipronged EA is a safe and effective modality for unfavorable HCC. Combined RFA and multipronged EA expand
the indication of thermal ablation to tumors in diameter of 5cm. High serum AFP level and multiple tumours had a significant
negative effect on OS and RFS.
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PURPOSE

The therapeutic outcomes of RFA for recurrent hepatocellular carcinoma (RHCC) after different primary treatment modalities have
not been compared. The aim of this study was to assess the long-term outcome of RFA in RHCC and evaluate the effect of primary
treatment modalities on outcomes.

METHOD AND MATERIALS

This retrospective study was approved by the institutional review board. Between January 2005 to December 2016, 287 patients
who underwent ultrasound guided percutaneous RFA for single RHCC (mean diameter 2.9 cm) were enrolled. Of these 287 patients,
134 patients had RHCC from previous hepatectomy, 128 patients from TACE and the other 25 patients from local ablation therapy.
There were 235 males and 52 females with mean age of 60.5 years.

RESULTS

For 287 patients, 336 sessions of RFA were performed. Major complications were observed in 5 patients (2.0%). The technical
success was achieved in 95.1% of lesions. Local tumor progression was detected in 42 lesions (14.6%). Local tumor progression
rate in RHCC with previous local ablation was significant higher than that in RHCC with previous hepatic resection (28.0% vs 11.9%,
P=0.036). The estimated 1-, 3-, 5-, and 10-year OS for RHCC patients after RFA were 92.3%, 73.1%, 58.8%, and 39.6%,
respectively. There was no significant difference in OS among the three different primary treatment groups (P=0.777). Based on
multivariate analysis, tumor size (P=0.017), Child-Pugh class (P=0.045), portal vein hypertension (P=0.036), and serum alpha
fetoprotein level (P=0.018) were associated with OS.

CONCLUSION

RFA is a safe and effective modality with an overall 10-year survival rate of 39.6 % in patients with single RHCC. The primary
treatment modality had significant effect on the local tumor progression and OS (only for patient with RHCC > 3cm).

CLINICAL RELEVANCE/APPLICATION

The RHCC patients accounted for more than one of third of RFA cases in our center, most of them received one of the three main
treatments, including hepatectomy, TACE or local ablation. So far, few studies reported 10-year survival rates of RFA for RHCC
treatment. Also, it is not clear if the primary treatment modalities would impact the long-term outcomes. In our study, the primary
objective was to analyze the long-term survival and prognostic factors of RFA in RHCC, and the second objective was to compare
the difference in outcome after RFA among different primary treatments.
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PURPOSE

Radioembolization (RE) with yttrium-90 (90Y) resin microspheres is an effective treatment in patients with primary or secondary
liver cancer. Radiation-induced liver disease (RILD) is a potentially life-threatening complication with higher prevalence in cirrhotics
or patients exposed to previous chemotherapies. This study aimed to evaluate the impact of post-therapeutic RILD-prophylaxis in a
relatively homogeneous cohort of liver metastatic breast cancer patients.

METHOD AND MATERIALS

Ninety-three patients with liver metastases of breast cancer received RE between 2007 and 2016. Patients received RILD
prophylaxis for 8 weeks post-RE. From January 2014, RILD prophylaxis was changed from ursodeoxycholic acid (UDCA) and
prednisolone (standard prophylaxis [SP]; n=59) to pentoxifylline (PTX), UDCA and low-dose low molecular weight heparin (LMWH)
(intensified prophylaxis [IP]; n=34). The primary endpoint was toxicity including symptoms of RILD, secondary endpoints included
overall survival (OS).

RESULTS

Median OS (95% CI) after RE was 8.0 (6.2-9.8) months. IP (HR 0.47; p=0.033;) and pre-RE alkaline phosphatase >=2 µmol/s.L (HR
2.01; p=0.013) were independent predictors of survival. Subclinical RILD events (bilirubin >=21 µmol/L [but < 30 μmol/L] or ascites)
or treatment discontinuations were observed more frequently in the SP group, albeit without significance (5 vs. 1; p=0.397).
Symptomatic RILD (bilirubin >=30 µmol/L and ascites) occurred in the SP group only (n=2; p>0.1).

CONCLUSION

Intensified post-therapeutic RILD prophylaxis with PTX, UDCA and LMWH has an independent positive impact on OS in patients with
metastatic breast cancer and may reduce RILD frequency and severity.

CLINICAL RELEVANCE/APPLICATION

Radioembolization is an effective treatment in patients with chemotherapy-resistant liver metastases of different primary tumours
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Radioembolization is an effective treatment in patients with chemotherapy-resistant liver metastases of different primary tumours
as well as primary liver cancer. However, radioembolization may cause injury to the healthy tissues of the liver leading to radiation-
induced liver disease (RILD); a potentially life-threatening complication which pathophysiologically resembles venous occlusive
disease. Intensive prophylactic (preventative) treatment, with a combination of ursodeoxycholic acid (UDCA) pentoxifylline (PTX),
and low-dose low molecular weight heparin (LMWH), has a positive impact on patients' survival and might reduce RILD frequency
and severity.
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PURPOSE

To evaluate the effect of local targeted liver therapy using transarterial chemoembolization (TACE) with or without microwave
ablation (MWA) in patients with unresectable or recurrent cholangiocarcinoma (CCC) regarding overall survival and local tumor
control.

METHOD AND MATERIALS

In this retrospective study from January 2007 to December 2017 152 patients (69 males/83 females; mean 58.7 years; range 25-
86) with CCC with either unresectable (123/152=80.2%) or recurrent (29/152=19.8%) lesions were treated with at least three
sessions (range 3-26) of TACE. Patients were subclassified into non-metastatic (86/152=56.5%), nodal metastatic
(39/152=25.7%), systemic metastatic (18/152=11.8%) and both nodal and systemic metastatic (9/152=5.9%). 30 patients
received combined TACE and MWA. Follow-up was performed using MRI and CT to evaluate local tumor control according to the
modified RECIST criteria and survival was evaluated using the Kaplan-Meier method.

RESULTS

Mean survival for all patients was 28.7 months (CI 21.8-35.7). The survival for patients with non-metastatic, nodal, systemic
metastatic and combined metastases was 37, 23.4, 17.5 and 12.4 months, respectively (p value = 0.006). Tumor response after
three cycles of TACE was either stable (35.5%), partial response (41.4%) or progressive (23%) and the response at the last follow
up was 25.7%, 15.2%, 59.2% and 3.5%, respectively. Patients who received additional MWA showed significantly longer survival vs
those with only TACE (median 28 momths and 18 months, respectively, p<0.007). Significant prognostic factors for local tumor
control and survival were nodal and/or systemic metastases, pre-therapeutic tumor size, initial local tumor response and additional
application of MWA. However, no significant correlation was found between recurrent and unresectable tumors.

CONCLUSION

Local targeted liver therapy of unresectable or recurrent hepatic CCC using TACE or combined TACE and MWA provides an
adequate therapeutic option for loca tumor control and improves patient survival

CLINICAL RELEVANCE/APPLICATION

TACE with additional MWA is a promising therapeutic tool in patients with advanced CCC involvement.
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PURPOSE

To establish Lipiodol as a theranostic imaging biomarker for therapeutic efficiency of conventional transarterial chemoembolization
(cTACE) using automated quantitative and pattern-based image analysis techniques on 24h post cTACE computed tomography
(CT).

METHOD AND MATERIALS
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This was a retrospective review of prospectively collected clinical trial data including 42 primary and secondary liver cancer
patients with 65 tumors treated using cTACE (2012-2018). Hounsfield Unit (HU) thresholds were used to automatically characterize
the presence and density of Lipiodol on 24h post cTACE CT scans. Additionally, Lipiodol deposition patterns within a volumetric
tumor mask were automatically assessed with regards to homogeneity, sparsity, rim, and peripheral deposition of Lipiodol. Following
3D image registration of baseline (BL) and 1-month follow-up (F/U) MRI to post-TACE CT, Lipiodol deposition was correlated with
enhancing tumor volume (ETV) on BL MRI and F/U MRI, using Wilcoxon signed-rank test, Mann-Whitney U test, Kruskal Wallis test,
Spearman's rank correlation, and linear regression.

RESULTS

Cut-off values of 87 HU, 155 HU, and 241 HU were found to achieve good separation of areas with low, mid and high Lipiodol
density. ETV on BL MRI was significantly correlated with Lipiodol deposition on 24h CT (p<0.0001). Tumor regions where Lipiodol
was present became necrotic at a higher rate on F/U MRI than areas without Lipiodol (p=0.0475). Specifically, ETV decrease in
tumor areas with low, mid and high density Lipiodol compared to areas without Lipiodol was -0.87% ± -15.98 (p=0.3393), -9.32% ±
-22.20 (p=0.0066) and -17.91% ± -23.42 (p=0.0003), respectively. Moreover, homogeneous (p=0.0006), non-sparse (p<0.0001),
rim deposition within sparse tumors (p=0.045), and peripheral deposition (p<0.0001) of Lipiodol showed improved response on F/U
MRI.

CONCLUSION

In this study, a quantitative automated threshold-based technique was developed and applied to characterize Lipiodol patterns and
densities on post-cTACE CT. Strong correlation with radiographic tumor response supports the prognostic value of Lipiodol as an
imaging biomarker that can be easily incorporated into the management of liver cancer patients treated using cTACE.

CLINICAL RELEVANCE/APPLICATION

Automated tools to characterize Lipiodol deposition may improve clinical workflow efficiency and allow for a more personalized
treatment by earlier identification of non-responders to cTACE.
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PURPOSE

Based on patient and nodule characteristics, some authors favor laparoscopic over percutaneous HCC microwave ablation (MWA) ,
however data are controversial. We compared the two approaches in terms of technical success, complication and local tumor
control rates.

METHOD AND MATERIALS

From October 2014 to February 2019, 86 consecutive patients underwent percutaneous or laparoscopic MWA of 98 HCC nodules
with a 2450MHz/100W Microwave generator (Emprint, Medtronic). Complete ablation (technical success) and Local Tumor
Progression (LTP) at follow-up were assessed by contrast-enhanced CT/MRI. Seventy patients (79 HCC nodules) satisfied inclusion
criteria, of which 49 (52 nodules) underwent percutaneous MWA and 21 (27 nodules) underwent laparoscopic MWA.

RESULTS

Baseline analysis showed higher rates of multifocal disease in the laparoscopic group (p=0.0001) and higher rates of patients
previously treated for HCC in the percutaneous group (p=0.034). All other patient and nodules characteristics were homogeneous.
Technical success did not significantly differ between the two groups (p= 0.3). 7/64 patients (10.9%) suffered procedure-related
complications (CIRSE classification grade-3): 2 cases (abscess, haematoma) in the percutaneous group (3.4%) and 5
(pneumothorax, respiratory failure, fever, portal thrombosis, hematoma) in the laparoscopic group (18.5%) (p=0.02). 6/79 (7.6%)
HCC nodules showed local progression with 1- and 2-year LTPFS rates of 95% and 83.8%, respectively. Five LTPs occurred in the
percutaneous group (9.6%), while 1 LTP in the laparoscopic one (3.7%) (p=0.9). At logrank analysis, operative approach was not a
statistically significant predictor of LTPFS (p=0.48). Subgroup analysis showed a trend toward worse LTPFS after percutaneous
procedures of subcapsular nodules (2-year LTPFS 100% laparoscopic vs 65.2% percutaneous, p=0.15)

CONCLUSION

Higher complication rate in the Laparoscopic group can be explained by the greater technical invasiveness and by the higher rate of
multifocal disease treated in one session. Tendency toward better local tumor control in the laparoscopic group when dealing with
subcapsular nodules is possibly due to the better visualization and monitoring of the ablation area achieved through laparoscopic
guidance.

CLINICAL RELEVANCE/APPLICATION

Despite its higher complication rate, laparoscopic MWA is a an effective therapeutic option and should be considered for treatment
of subcapsular HCC.
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PURPOSE

Non-alcoholic fatty liver disease (NAFLD) is the most common cause of chronic liver disease affecting one-third of the U.S. adult
population. However, the pathogenesis of NAFLD is not well understood and there has been little progress applying precision
medicine principles in part due to unknown associations between genetic markers and imaging phenotypes. We developed a fast,
fully-automated pipeline to quantify hepatic fat from 25,936 abdominal CT studies and associated it with genetic and phenotypic
markers in the Penn Medicine Biobank (PMBB).

METHOD AND MATERIALS

A convolutional neural network (CNN) was trained to segment the liver and spleen using training sets of 124 and 158 abdominal CT
studies respectively. DICE coefficients between automatic and manual segmentations were computed on a testing set of 20
studies. Additionally, the CNN derived mean Hounsfield (HU) values were compared to those obtained by manually selecting regions
of interest (ROIs). Utilizing cloud computing, these networks generated segmentations on 25,936 studies, representing 10,472
patients. NAFLD was assessed based on the differential attenuation between spleen and liver. A Phenome-Wide association study
(PheWAS) was performed to investigate related phenotypes. Additionally, a genome-wide association study (GWAS) was conducted
to identify potentially pathogenic single nucleotide polymorphisms.

RESULTS

When compared to manual segmentations, the CNN derived liver and spleen segmentations had DICE coefficients of 0.95 ± 0.02 and
0.92 ± 0.07 respectively. Pearson correlation coefficients of 0.992 and 0.976 were obtained when comparing mean HU between CNN
and manually derived ROIs. All 25,936 PMBB studies were processed using cloud computing in less than 48 hours. Using these
results, a PheWAS of NAFLD showed the strongest association with the phenotype of chronic nonalcoholic liver disease (p=1e-27)
(Figure 1). Other significant associations include Type 2 Diabetes (p=5e-16) and obesity (p=3e-13). A GWAS of NAFLD showed
significant associations with genes PNPLA3 and SAMM50.

CONCLUSION

Deep learning when applied to an EHR cohort for retrospective analysis provides an efficient and accurate way to quantify imaging
phenotypes.

CLINICAL RELEVANCE/APPLICATION

Automatic quantification of liver fat from abdominal CT may identify genetic factors that predispose to elevated liver fat and allow
screening of individual risk prior to disease onset.
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PURPOSE

Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor of the gastrointestinal tract. The malignant potential
of GISTs is generally evaluated based on the pathological evaluation of surgical specimen. However, no preoperative biomarker for
GIST has been reported yet. On the other hand, diffusion-weighted MRI (DWI) is reported to be a biomarker for various malignant
tumors. The purpose of this study is to apply DWI to quantify GIST, and evaluate its biomarker value for predicting survival and
proliferation activity of GIST.

METHOD AND MATERIALS

We retrospectively identified 72 patients (35 M / 37 W; median age: 64.5) with GISTs who underwent a preoperative MRI with DWI.
Both mean and minimum of apparent diffusion coefficient (ADC) values of the tumor were measured. These tumor parameters were
compared with disease-free survival (DFS), the risk classification of GIST (modified Fletcher classification), and Ki 67 index
(proliferation marker).

RESULTS

In univariate Cox regression analysis, minimum ADC value of tumor had a significant association with DFS (P=0.004), but mean ADC
value didn't. In Kaplan-Meier analysis, patients with lower minimum ADC tumors (minimum ADC < 1.01) showed a significantly worse
OS (P=0.04, log-rank). Regarding risk classification, 9 patients were categorized as the high risk, and the other 34 cases were
categorized as the very low, low or intermediate risk. High risk GIST showed significantly lower minimum and mean ADC value
(P=0.002, 0.04, respectively). Minimum and mean ADC value of tumor showed significant negative correlations with Ki 67 index
(P=0.0007, 0.03, respectively).

CONCLUSION

Preoperative tumor ADC can be a useful imaging biomarker of GIST reflecting DFS and proliferation activity.

CLINICAL RELEVANCE/APPLICATION

Currently, there is no established preoperative biomarker to evaluate malignant potential of GIST. But DWI can be a useful non-
invasive preoperative biomarker of GIST reflecting survival and proliferation activity, and it would help select an optimal therapy for
patients with GISTs.
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PURPOSE

To evaluate the image quality and optimal energies of virtual monoenergetic images (VMI) from spectral-detector computed
tomography (SDCT) in multiphasic pancreatic CT, and investigate whether low-keV VMI at the portal-venous-phase (PVP) provides
sufficient tumor conspicuity and arterial depiction relative to conventional pancreatic-parenchymal-phase (PPP) images.

METHOD AND MATERIALS

Forty-eight patients with pancreatic ductal adenocarcinoma (PDCA) underwent contrast-enhanced SDCT during PPP and PVP.
Conventional polyenergetic images and VMI at 40-100 keV (10-keV increments) were reconstructed at each enhancement phase.
Image noise and the contrast-to-noise ratio (CNR) of the pancreas, tumors, arteries and veins were quantified. Two radiologists
independently assessed tumor conspicuity, margin delineation, image noise, sharpness of pancreatic duct, and depiction of arteries
and veins on a five-point scale. Size-specific dose estimate (SSDE) was calculated.

RESULTS

Image noise for VMI at 40-100 keV was significantly lower than that for convetional images (p<0.01). The CNR in VMI increased
gradually with decreasing energy; CNRs for VMI at 40-60 keV were significantly greater than that for conventional images (p<0.01).
All subjective VMI scores were maximized at 40 keV, followed by 50-60 keV; all of which were significantly better than of
conventional images (p<0.01). Objective and subjective image qualities of 40-50 keV at the PVP were equivalent to or even better
compared with conventional PPP images. No significant difference in SSDE was observed between phases (p=0.10).

CONCLUSION

SDCT-VMI improved the subjective and objective image quality in multiphasic pancreatic CT for patients with PDAC. Low-keV PVP
imaging may yield diagnostically adequate tumor conspicuity and arterial assessment compared with polyenergetic PPP images,
potentially allowing the early detection and local staging of incidental PDCA on routine PVP abdominal CT performed for various
clinical indications.

CLINICAL RELEVANCE/APPLICATION

Low-keV VMI of the PVP provide sufficient tumor conspicuity and arterial depiction, potentially eliminating the necessity of
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dedicated multiphasic scanning for the detection and local staging of PDCA.

Participants
Dong Ik Cha, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Young Kon Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Tae Wook Kang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Kyoung Doo Song, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

Hepatobiliary phase (HBP) is specific to hepatobiliary agent (HBA)-MRI and is reported to improve diagnostic performance for
hepatocellular carcinoma (HCC). However, HBP is not available for extracellular agent (ECA)-MRI. The aim of this study was to
perform intra-individual comparison of ECA-MRI and gadoxetic acid (HBA)-MRI to determine whether introducing Diffusion-Weighted
Imaging (DWI) to ECA-MRI can compensate for the lack of HBP for diagnosing HCC.

METHOD AND MATERIALS

This was a prospective intra-individual comparison study using two different types of contrast agents for liver MRI performed at a
tertiary referral academic center. One hundred and forty-seven lesions in 122 patients at high risk for HCC scheduled for liver
surgery were included. Sensitivity, specificity, and accuracy of imaging criteria for HCC using conventional and modified criteria of
ECA- and HBA-MRI were measured and compared. Modified criteria referred to arterial phase hyperenhancement with diffusion
restriction for ECA or hypointensity on TP or HBP for HBA.

RESULTS

Modified ECA-MRI had higher sensitivity and accuracy than modified HBA-MRI [91.0% (111/122) vs. 74.6% (91/122), p < 0.0001;
and 91.2% (134/147) vs. 75.5% (111/147), p < 0.0001, respectively], as well as higher specificity, although the difference did not
reach statistical significance [92.0% (23/25) vs. 80.0% (20/25), p = 0.0833]. The specificity of modified ECA-MRI was slightly lower
than both conventional criteria but without a significant difference [92.0% (23/25) vs. 100% (25/25), p = 0.1573].

CONCLUSION

Modified criteria for ECA-MRI using diffusion restriction showed better sensitivity and accuracy than modified criteria of HBA-MRI
using hypointensity on TP or HBP, without significantly compromising specificity compared with conventional EASL criteria of ECA-
or HBA-MRI.

CLINICAL RELEVANCE/APPLICATION

ECA exhibited arterial phase hyperenhancement more frequently than HBA. In addition, modified criteria for ECA-MRI using diffusion
restriction showed the best sensitivity and accuracy than other criteria without compromising specificity compared with
conventional criteria. Diffusion restriction on ECA-MRI seems to be able to overcome the lack of HBP
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PURPOSE

To evaluate whether the change in volumetric ADC (vADC) and volumetric venous enhancement (vVE) after transarterial
chemoembolization (TACE) can predict the histologic grading of hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

This HIPPA compliant retrospective study was approved by our institutional review board. The study population included 103 HCC
patients (128 index lesions) who had MR imaging within 6 months before and 6 months after TACE and pathologic report of the HCC
either by biopsy or liver transplantation/resection between 2001 and 2017. Volumetric measurements of venous enhancement (VE)
and apparent diffusion coefficient (ADC) were performed on the baseline and post TACE MRI. The tumors were histologically
classified into two low-grade and high-grade groups. The parameters between the two groups were compared using bivariate
analysis.

RESULTS

Total of 103 patients with a median age of 61(58-67) was evaluated. 82 were male and 21 were female. Median change in vADC
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and vVE after TACE was higher in low-grade HCC as compared to high-grade HCC (p=0.000 and p=0.002, respectively). Setting the
cutoff value of 136.9 (10 -6 mm2/s) for vADC change resulted in the highest sensitivity and specificity (of 79% and 70%,
respectively) in distinguishing between the 2 groups. vVE change at the cutoff point of -19.39 could differentiate between the two
groups with the sensitivity and specificity of 77% and 50%, respectively.

CONCLUSION

Changes in volumetric functional MRI metrics are more dramatic in low-grade HCCs in response to TACE as compared to high-grade
HCCs.

CLINICAL RELEVANCE/APPLICATION

Using volumetric changes of functional MRI in TACE-treated HCCs can be utilized as a non-invasive alternative in predicting tumor
grading and can help clinicians to better plan treatment in HCC patients.
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PURPOSE

Characteristic features of chronic pancreatitis (CP) may be absent on standard imaging studies. Quantitative Magnetic Resonance
Imaging (MRI) techniques such as T1 mapping, extracellular volume (ECV) fraction, diffusion-weighted imaging (DWI) with apparent
diffusion coefficient map (ADC), MR elastography (MRE) and T1-weighted signal intensity ratio (SIR) have shown promise for the
diagnosis and grading severity of CP. However, radiologists still use the Cambridge classification which is based on traditional ductal
imaging alone. There is an urgent need to develop new diagnostic criteria that incorporate both parenchymal and ductal features of
CP as illustrated by MRI/MRCP. Designed to fulfill this clinical need, we present the MINIMAP study, which was funded in September
2018 by the National Institutes of Health. We hypothesize that quantitative MR imaging combined with ductal features can serve as
valuable non-invasive imaging biomarkers to detect and grade CP.

METHOD AND MATERIALS

This is a prospective quantitative MR imaging study which will be performed at 7 institutions in well-phenotyped CP patient cohorts.
The study will enroll 180 patients, composed of equal numbers (n=60) of no pancreas disease controls, and patients with suspected
or definite CP. We will evaluate the role of T1 relaxometry, ECV, T1-weighted gradient echo SIR, MRE, arterio-venous enhancement
ratio, ADC, pancreas volume/atrophy, pancreatic fat fraction, ductal features and pancreatic exocrine output following secretin
stimulation in the assessment of CP. We will attempt to generate a multi-parametric pancreatic tissue fibrosis (PTF) scoring system.

RESULTS

Will not be available until December.

CONCLUSION

Will be published at the completion of the study.

CLINICAL RELEVANCE/APPLICATION

There is an urgent need to develop new diagnostic criteria that incorporate both parenchymal and ductal features of CP as
illustrated by MRI/MRCP. We anticipate that a quantitative scoring system may serve as a biomarker of pancreatic fibrosis, hence
this imaging technique can be used in clinical practice as well as clinical trials to evaluate the efficacy of agents which may slow
the progression or reverse measures of CP.
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PURPOSE

To evaluate the impact of individual MRE sequences on diagnostic accuracy for small bowel Crohn's disease.

METHOD AND MATERIALS

The study utilised data from a prospective trial comparing the diagnostic accuracy of MRE and US for CD (either newly diagnosed or
with relapsing disease) recruited across 8 hospitals. A construct reference standard (multidisciplinary panel diagnosis) was used in
the trial, incorporating 6 months of patient follow up. 73 (28 new diagnosis, 45 suspected relapse) trial MREs were interpreted by
one of 27 radiologists using a locked sequential read paradigm via an online viewing platform (Biotronics 3Dnet). For the first read,
only T2 weighted images were reviewed. The second read added 2 b value diffusion weighted images (DWI) and the final read
added contrast enhanced T1 images. After each read, radiologists recorded the presence and location of small bowel Crohn's
disease. Sensitivity and specificity for small bowel disease extent (i.e. presence and correct segmental location) was compared to
the trial construct reference standard by bootstrapping with replacement by patient 1,999 times, taking an average value over the
bootstrapped datasets (STATA 14.2).

RESULTS

T2 weighted images alone were 63% sensitive (95%CI 51-75%) and 79% specific (57-100%) for small bowel disease extent.
Addition of DWI did not significantly increase sensitivity (61% [95%CI 47-73%), difference -2% [-8 to -4]), or specificity (79%
[57-100%], difference 0%). Conversely, compared to T2 weighted images alone, addition of a combination of both diffusion
weighted and contrast enhanced images significant reduced sensitivity by 7% (95% CI -1 to -14).

CONCLUSION

Addition of DWI does not increased sensitivity for small bowel disease extent compared to T2 weighted images alone. Addition of T1
contrast enhanced images reduces sensitivity suggesting they may falsely reassure radiologists suspecting disease based on T2
weighted images.

CLINICAL RELEVANCE/APPLICATION

For small bowel disease detection, streamlined MRE protocols avoiding cannulation and gadolinium exposure may be sufficient.

Participants
Yukihisa Takayama, MD, Fukuoka, Japan (Presenter) Nothing to Disclose
Akihiro Nishie, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yoshiki Asayama, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yasuhiro Ushijima, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Tomohiro Nakayama, MD, PhD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yuichiro Kubo, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Keisuke Ishimatsu, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Tomoharu Yoshizumi, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate the diagnostic performance of liver fibrosis stage using T1ρ relaxation in comparison with T2 relaxation

METHOD AND MATERIALS

Eighty-three patients (F/M = 29/54, mean age, 69.4 yrs) with liver tumor were scanned MRI including T1ρ and T2 maps before the
surgery. Among 83 patients, 67 patients had a history of chronic liver disease. but other 16 patients did not. All patients were
classified into five stages (F0, n=21; F1, n=12; F2, n=20; F3, n=6 and F4, n=24) referring to the pathological examination of
surgically resected specimens of the liver. Averaged T1ρ and T2 values of the liver parenchyma of each patient were measured
after drawing three regions of interest on both maps. The Spearman correlation coefficient was calculated between T1ρ and liver
fibrosis stages, and between T2 value and liver fibrosis stages. The performances in diagnosing cirrhosis (F4 vs F0-3), advanced
fibrosis (F3-4 vs F0-2), clinically significant fibrosis (F2-4 vs F0-1), and with or without fibrosis (F1-4 vs. F0) were evaluated using
a receiver operating characteristic (ROC) analysis.

RESULTS

Mean T1ρ values of five stages were as follow: F0, 51.2 ms; F1, 52.0 ms; F2, 52.5 ms; F3, 61.9 ms and F4, 62.8 ms, respectively.
Mean T2 values of five stages were as follow; F0, 37.2 ms; F1, 37.0 ms; F2, 37.9 ms; F3, 39.9 ms and F4, 43.3 ms, respectively.
The Spearman correlation coefficients of T1ρ and T2 values were 0.55 and 0.51, respectively (p<0.05). ROC analysis showed the
area under the curves (AUCs) of T1ρ for diagnosing cirrhosis (F4), advanced fibrosis (F3 or greater), and significant fibrosis (F2 or
greater), with fibrosis (F1 or greater) were 0.82, 0.86, 0.75 and 0.69, respectively (p<0.05). In addition, ROC analysis showed the
AUCs of T2 for diagnosing cirrhosis, advanced fibrosis, and significant fibrosis, with fibrosis were 0.82, 0.80, 0.71 and 0.64,
respectively (p<0.05). However, there were no significant differences in AUCs between T1ρ and T2 values.

CONCLUSION

T1ρ relaxation, as well as T2 relaxation, has potential as a biomarker to predict liver fibrosis stage.
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CLINICAL RELEVANCE/APPLICATION

T1ρ and T2 relaxations may help clinicians for the non-invasive prediction of liver fibrosis stage in patients with chronic liver
disease.
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PURPOSE

To compare ROI-based and volumetric measurements in quantifying heterogeneity of liver stiffness (LS) using MRE.

METHOD AND MATERIALS

In this retrospective, IRB approved study, 128 patients with suspected liver fibrosis and MRE were reviewed between 12/2016 and
12/2017. LS was measured using: 1) the average of 3 Regions of interest (ROI), and 2) volumetric segmentation of the entire liver
parenchyma (excluding vessels) using a semi-automatic software. Mean LS (MLS) of the 2 methods was calculated for each
patient. Stages of fibrosis were defined using previously tested thresholds. Each patient was assigned to one of the 5 stages of
fibrosis (MLS-stage)based on their ROI-MLS. Volumetric measurement of stiffness maps was also used to calculate the full range of
LS and percentage involvement of the liver with each stage of fibrosis. Accordingly, specific proportions were defined: 1) above
MLS-stage: percentage of the liver that has LS at least one category higher than MLS-stage, and 2) the first and second most
predominant stages of fibrosis. Heterogeneous stiffness was defined when the first and second most predominant stages were more
than one category apart.

RESULTS

The mean age of patients was 54 ±15 years; 46% were female. The average of MLS was 2.72 ±1.03 kPa for ROI measurements
and2.64 ±0.93 kPafor volumetric method (p=0.001).As per MLS-stage,59 (46 %), 19 (15 %), 13 (10 %), 26 (20%) and 11 (8%)
patients were assigned to stages F0, F1, F2, F3, and F4.In 58 patients (45%), more than 20% of liver had stiffness at least one
stage higher than MLS-stage. Among 59 patients with normal MLS-stage (F0), 31 patients (53%) had >20% of liver volume with
abnormal LS (F1-F4). In all 128 patients, an average of 20% of the liver volume had stiffness at least one stage higher than each
individuals' MLS-stage. By definition,18 patients (14%) were identified to have heterogeneous stiffness.

CONCLUSION

Heterogeneity of hepatic fibrosis may occur in patients with chronic liver disease. MLS may not represent the entire spectrum of
hepatic fibrosis. Failure to detect heterogeneity in its early stage could cause a delay in treatment initiation and progression of
fibrosis.

CLINICAL RELEVANCE/APPLICATION

Volumetric segmentation and descriptive reporting of LS can potentially improve the detection of heterogeneous fibrosis in the liver
and the accuracy of LS measurement. It helps to establish a more timely and precise management plan for each patient.
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PURPOSE

Assess the feasibility of whole-body MRI imaging in 30 minutes in oncologic applications.
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METHOD AND MATERIALS

Our IRB approved this HIPPA-compliant prospective study. Twenty-six adult patients assessed for metastatic diseases were
scanned with WB-DWI methods using a 3T MRI scanner. Axial fat-suppressed T2-weighted (T2WI), DWI, precontrast TS T1-
weighted (T1WI) followed by post contrast FS T1WI in the arterial, portal venous and delayed phases were acquired (gradient time
of 30 minutes). A single reader utilizing a five-point-scale recorded image quality of each WB-MRI study. Findings on whole-body
MRI were recorded. The number of lesions was compared to those detected on CT or PET-CT studies, performed with 12 months of
whole-body MRI if available. The WB-MRI, CT, and PET-CT were divided into standard anatomical location including chest,
abdomen, and pelvis. The number of lesions within each anatomic location was compared in all three modalities.

RESULTS

Our study included 14 males and 12 females with the mean (±standard deviation) age of 55(±14) years. All whole-body MRI
examinations were successfully obtained in the median time of 35 (IQR, 29-39) minutes. There were 17,21 and 8 lesions detected
from chest, abdomen and pelvis, respectively in CT studies (N=19). Additionally, total of 0, 3, 2 lesions were detected in the chest,
abdomen and pelvis respectively by assessing PET-CT studies (N=5). The WB-MRI detected 15 Lesions in chest, 38 Lesions in
abdomen and 8 lesions in pelvis. All lesions detected on PET-CT were also detected on WB-MRI. Four lesions (16%) detected on
WB-MRI in abdomen parts were missed on CT, while WB-MRI missed 2 lesions (11%) detected by CT in the chest parts; all were
less than 10 mm. These two studies are comparable in detecting lesions in the pelvis. The overall image quality of whole-body MRI
was 4/5.

CONCLUSION

We have demonstrated that fast multiparametric WB-MRI may be preformed in approximately 30 minutes, with relatively high image
quality. Lung lesions <10mm may not be readily detected by WB-MRI.

CLINICAL RELEVANCE/APPLICATION

Whole-body MRI might be an acceptable alternative for CT or PET, in staging, assessment and monitoring of treatment response in
oncologic applications.
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TEACHING POINTS

1. To describe the pathological complete response (pCR) of locally advanced rectal cancer(LARC) after Neoadjuvant Chemoradiation
therapy, and the "watch-and-wait" strategy. 2. To describe the challenge and utilitys of MRI in evaluation of pCR in LARC. 3. To
discuss the role of MRI in prediction of pCR, the planning of surgery and therapeutic protocols. 4. To discuss the future directions
of MRI accurately evaluation of pCR in LARC.

TABLE OF CONTENTS/OUTLINE

1. Why and what kind of patients with locally advanced rectal cancer should be suggested a "watch-and-wait" strategy? 2. The
necessity and challenges of accurately evaluating pCR. 3. MRI predictors that may be used to evaluate pCR after neoadjuvant
chemoradiation therapy. 4. MRI predictors that may be used to predict pCR, and the benefits of early predicting pCR. 5. Combining
the MRI predictors demonstrated accurately evaluating and predicting pCR. 6. Comparison between using MRI and pathological
methods to evaluate pCR. 7. The limitation of current MRI method and future direction.

Participants
Vincenzo Carollo, MD, Palermo, Italy (Presenter) Nothing to Disclose
Giuseppe Mamone, MD, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Christine J. Cannataci, MD, Msida, Malta (Abstract Co-Author) Nothing to Disclose
Kelvin Cortis, MD,FRCR, Msida, Malta (Abstract Co-Author) Nothing to Disclose
Luigi Maruzzelli, MD, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Mariapina Milazzo, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Settimo Caruso, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Francesca Crino, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Ambra Di Piazza, MD, Palermo , Italy (Abstract Co-Author) Nothing to Disclose
Gianluca Marrone, MD, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Giovanni Gentile, Palermo, Italy (Abstract Co-Author) Nothing to Disclose
Roberto Miraglia, MD, Palermo, Italy (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

vcarollo@ismett.edu

TEACHING POINTS



GI296-ED-
TUA13

Morison's Pouch: Anatomical Background, Pathologies, and Spread of Disease on Cross Sectional
Imaging

Station #13

GI300-ED-
TUA14

Single-Energy CT Subtraction and Iodine Enhancement Map: Protocol and Abdominal Applications

Station #14

GI298-ED-
TUA15

Abdominal Complications After Lung Transplantation

To describe the salient multimodality (US, CT and MRI) imaging findings in liver donors which allow for the identification of normal
and abnormal anatomy pathological conditions which may preclude transplantation

TABLE OF CONTENTS/OUTLINE

- Delineate the range of indications for liver transplantation. - Outline the surgical technique in harvesting the donor liver. -
Describe advantages of living donor liver transplantation. - Demonstrate multimodality imaging findings in the pre-operative
assessment of a potential liver donor: Ultrasound is usually the first imaging modality for evaluation of potential donors because it
can identify hepatic lesions, obtain important information on the anatomy of the great vessels, such as hepatic veins and portal
system, and evaluate the presence of steatosis. CT is used for precise anatomic assessment of the hepatic artery, portal and
hepatic veins, to accurately calculate volume of both liver lobes, to identify focal liver lesions and diffuse liver disease (steatosis,
haemochromatosis) and to identify extrahepatic incidental findings. MR cholangiography is considered the primary imaging tool for
biliary anatomy evaluation in potential living liver donors. MRI is also used to accurately calculate the presence of steatosis and to
identify and characterize focal lesions.
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TEACHING POINTS

1. Demonstrate the anatomical details and boundaries of the Morison's pouch. 2. List the various disease processes related to
Morison's pouch and potential route of disease spread. 3. Discuss the spectrum of common and uncommon Morison's pouch related
pathological processes. 4. Describe typical and atypical imaging features of these lesions with pathologic correlation 5. Illustrate a
pattern recognition approach to help reach a specific diagnosis.

TABLE OF CONTENTS/OUTLINE

- Anatomical background of Morison's pouch. - Pathological background. - Pathway of disease spread. - Common and uncommon
pathologies including: fluid collection (e.g. transudate in case of cirrhosis and ascites, exudate in case of inflammatory causes,
hematoma in case of trauma), soft tissue infiltrations (e.g. inflammatory haziness of the fat planes and invasion of neoplastic
lesions), and metastatic (e.g. peritoneal deposits). - Current surgical and non-surgical management options of these pathological
entities. - Differential diagnoses and summary.
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TEACHING POINTS

• Describe the protocol and image manipulation to perform a single energy CT subtraction and digital iodine enhancement map.•
Show how CT subtraction and iodine enhancement map can aid radiologist to detect subtle lesions, whether there is enhancement
within a lesion and how it may facilitate clinician image understanding.

TABLE OF CONTENTS/OUTLINE

• CT subtraction protocol.• CT iodine enhancement map protocol.• Cased based examples on how CT subtraction and iodine
enhancement map can help radiologist:- Patient with liver metastasis of colonic adenocarcinoma showing how CT subtraction and
iodine enhancement map can help radiologist and clinician in a single image stack to recognize which nodules still show
enhancement after treatment.- Dubious pancreatic nodule on conventional CT images, better depicted on CT subtraction and iodine
enhancement map, confirmed to be a nodule in endoscopic ultrasound and a biopsy proven adenocarcinoma.- Patient with small (1
cm) renal cortical hyperattenuating formation, undetermined in conventional CT images, that when analyzed on CT subtraction and
iodine enhancement added concern to be solid. MRI confirmed to be a solid nodule with enhancement.• Discuss the perspectives for
CT subtraction and iodine enhancement map application in routine.
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TEACHING POINTS

1. To review the gastrointestinal complications after lung transplantation: incidence, type and management. 2. To learn important
findings to detect these complications with abdominal CT and when to suspect them. 3. To emphasize the importance of detecting
these potential complications early.

TABLE OF CONTENTS/OUTLINE

1. Introduction of lung transplantation and its abdominal complications. 2. Incidence of each type complication. 3. Types of
complication: when it occur (early postoperative vs long-term morbidity) and its severity (minor and mayor): - Acute cholecystitis -
Perforation and obstruction - Colitis (ischemic and infectious) -Others: symptomatic gastro-esophageal reflux disease,
gastroparesis, peptic ulcer disease, pancreatitis (acalculous and probably related to immunosuppression), diverticulitis, hepatitis,
appendicitis 4. CT findings and pitfalls. 5. Management and outcome of these patients.

Printed on: 10/29/20
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PURPOSE

Microvascular invasion (MVI) impairs surgical outcomes in hepatocellular carcinoma (HCC) patients. As a single highly reliable factor
to preoperatively predict MVI is lacking, we developed a computational approach integrating large-scale clinical and imaging
modalities, especially radiomic features from contrast-enhanced CT, to predict MVI and clinical outcomes in HCC patients.

METHOD AND MATERIALS

In total, 495 surgically resected patients were retrospectively included. MVI-related radiomic scores (R-scores) were built from
7,260 radiomic features in six target volumes. Six R-scores, 15 clinical factors, and 12 radiographic scores were integrated into a
predictive model, the Radiographic-Radiomic (RR) model, with multivariate logistic regression.

RESULTS

Radiomics related to tumor size and intratumoral inhomogeneity were the top-ranked MVI predicting features. The related R-scores
showed significant differences according to MVI status (p < 0.001). Regression analysis identified 8 MVI risk factors, including 5
radiographic features and a R-score. The R-score (odds ratio [OR], 2.34) was less important than tumor capsule (OR, 5.12), tumor
margin (OR, 4.20), and peritumoral enhancement (OR, 3.03). The RR model using these predictors achieved an area under curve
(AUC) of 0.909 in training/validation and 0.889 in the test set. Progression-free survival (PFS) and overall survival (OS) were
significantly different between the RR-predicted MVI-absent and MVI-present groups (median PFS: 49.5 vs. 12.9 months; median
OS: 76.3 vs. 47.3 months). RR-computed MVI probability, histologic MVI, tumor size, and Edmondson-Steiner grade were
independently associated with disease-specific recurrence and mortality.

CONCLUSION

The computational approach integrating large-scale clinicoradiologic and radiomic features demonstrates good performance for
successfully predicting MVI and disease clinical outcomes, but radiomics with current CT imaging analysis protocols do not provide
statistically significant added value to radiographic scores.

CLINICAL RELEVANCE/APPLICATION

The R-score, together with 7 clinico-radiologic biomarkers, forms a set of independent predictors of histologic MVI of HCC; and the
R-score does not provide statistically significant added value to radiologist scores in predicting MVI.
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PURPOSE

Hepatocellular carcinoma (HCC) with hilar bile duct tumor thrombus (HBDTT) often mimic hilar cholangiocarcinoma (hilar CC). The
purpose of this study is to analyze the Computed Tomography (CT) characteristics of HCC with HBDTT and to identify imaging
features to aid its differentiation from hilar CC on enhanced CT.
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METHOD AND MATERIALS

We retrospectively identified 58 cases with pathologically proved HCC with HBDTT between 2011 and 2018. 53 cases of
pathologically proven hilar CCs were randomly selected during the same period. The clinical features and CT findings of the two
groups were reviewed and compared.

RESULTS

HCC with HBDTTs are more commonly found in men (87.9% vs 67.9%; p = 0.011) with lower onset age (49.84 vs 59.55 years; p <
0.001) in comparison to hilar CCs. Correlation were find between HCC with HBDTTs and chronic HBV infection (72.4% vs 11.3%, p <
0.001), increasing of serum AFP level (67.2% vs 1.9%; p < 0.001), CA19-9 level (58.6% vs 88.7%; p < 0.001) and CEA level (3.4%
vs 26.4%; p = 0.001), parenchymal lesion with intraductal lesion (100% vs 13.2%; p < 0.001),washout in portal venous phase
(84.5% vs 5.7%; p < 0.001), thickened bile duct wall (8.6% vs 94.3%; p < 0.001), intrahepatic vascular embolus (44.8% vs 5.7%;
p < 0.001), splenomegaly (34.5% vs 0.0%; p < 0.001). A scoring system consisting of the five parameters mentioned above was
trialed. The sensitivity and specificity for diagnosing HCC with HBDTT were 96.39%, 100% and 92.5% respectively when the total
score was 2 or more.

CONCLUSION

HCC with HBDTTs are often distinguishable from hilar CCs based on washout in portal venous phase without thickened bile duct
wall. HBV infection and serum AFP level facilitate the differentiation.

CLINICAL RELEVANCE/APPLICATION

Enhanced CT could help differentiate HCC with HBDTT from hilar CC and is recommended to be carefully evaluated in the
preoperative examination.

Participants
Kaoru Katori, Tokyo, Japan (Presenter) Nothing to Disclose
Tomoki Fujii, MS,RT, Tokyo, Japan (Abstract Co-Author) Nothing to Disclose
Hirotaka Hamada, Shinagawa-ku, Japan (Abstract Co-Author) Nothing to Disclose
Hisaya Sato, Yokohama, Japan (Abstract Co-Author) Nothing to Disclose
Kyouichi Katou, Yokohama, Japan (Abstract Co-Author) Nothing to Disclose

PURPOSE

Liver biopsy is the gold standard for diagnosis of the degree of fibrosis in the liver. However, liver biopsy is invasive and it causes
the possibility of adverse events. Therefore, new noninvasive methods are required. In recent years, Dual Energy CT (DECT) has
appeared, and it has become possible to measure iodine concentration quantitatively by iodine map analysis. Focusing on the iodine
map analysis of DECT, we examined whether iodine map analysis could be possible to evaluate the severity of liver fibrosis.

METHOD AND MATERIALS

The subjects were 120 participants who were diagnosed with normal liver, hepatitis, and cirrhosis since January 2016 to March
2018. All participants underwent a contrast enhanced CT examination with DECT. ROI was set in the liver (1 point in the left lobe, 2
points in the right lobe) and the spleen (2 point in the spleen parenchyma). The iodine concentration ratio of liver and spleen (H/S
ratio) was calculated with the obtained iodine concentration. As the statistical analysis, the relationship between H/S ratio and
severity of liver fibrosis was analyzed using t-test. In addition, the correlations between H/S ratio and biomarker of liver fibrosis
such as Platelets and Fibrosis 4 index (FIB-4) were assessed using univariate linear regression analysis.

RESULTS

H/S ratio was significantly decreased with severity of liver fibrosis (H/S ratio; normal liver 0.94 ± 0.14, hepatitis 0.81 ± 0.11, and
cirrhosis 0.60 ± 0.10). H/S ratio was also correlated with Platelets and FIB-4 (p<0.0001 of both; r=0.4850, 0.5180, respectively).

CONCLUSION

Iodine map of DECT may be able to assess the severity of liver fibrosis.

CLINICAL RELEVANCE/APPLICATION

Iodine map analysis using DECT has ability to assess the severity of liver fibrosis.
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PURPOSE

This present study describes the features of macro regenerative nodules (MRN) on Magnetic Resonance Imaging (MRI) in patients
with Primary Sclerosing Cholangitis.
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METHOD AND MATERIALS

Retrospective study approved by the ethics committee of the institution. Patients with diagnosis of PSC with at least one MRI
between 2000 and 2018 were gathered from the institution database. Cases were reviewed by 2 radiologists for all MRI imaging
studies of each patient. Clinical data was collected regarding first and last study dates.

RESULTS

A total of 97 patients with PSC were included and 190 imaging studies were reviewed. 52 patients (54%) were male and the most
prevalent race was Caucasian (74%). Median disease duration at first MRI was 4.9 years (range 0.03-49.1). MRN were perceived as
hypertrophic nodules of the liver with discrepancy in signal in at least one sequence and with architectural distortion of surrounding
area. Frequency of MRN was 64.9% (63 patients) in the first study. A frequency of 62.2% (38 patients) with MRN on both first and
last studies was observed; 5 patients developed them only on follow up studies. Segments 4b and 3 were most frequently involved
(76% of the cases). Nodules were isointense in signal in relation to the rest of the liver in major sequences, however, were lower in
signal intensity on T2 haste sequences (60.4%) and maintained the same signal characteristics on last study in 75% of cases.
Lower signal compared to the rest of the parenchyma was seen in gadolinium studies on immediate phase sequences (76%), 1 to 2
min phase sequences (73%) and delayed phase sequences (76%). Gadoxetate disodium contrast enhanced studies were present in
3 patients revealing functioning hepatocytes within MRN. Spleen size increase between first and last study in MRN+ patients was
11.6mm (95% CI). Spleen size greater than 12cm and Ursodeoxycholic acid use showed correlation with MRN (p=0.024 and p=0.027
respectively).

CONCLUSION

MRN are distinguishable from other entities for its specific characteristics on MRI in PSC patients. T2 Haste and gadolinium phases
sequences showed to be the best sequences for appreciation of the nodules. Their etiology and significance remain unknown,
however appropriate acknowledgment is imperial for ruling out malignancy and essential for diagnosis. Further studies may elucidate
their significance.

CLINICAL RELEVANCE/APPLICATION

Diagnosis improvement of patients with Primary Sclerosing Cholangitis
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PURPOSE

The effects of impaired glucose tolerance (IGT) on pancreatic fibrosis and pancreatic exocrine function (PEF) are not clear. This
study aimed to evaluate the relationship between IGT and PEF, and IGT and pancreatic fibrosis, using glycosylated hemoglobin
(HbA1c) and quantitative analysis with 3T MRI.

METHOD AND MATERIALS

This retrospective study received institutional review board approval. It included 193 patients with suspected hepatobiliary and
pancreatic diseases who were undergoing 3T MRI, including cine-dynamic MRCP using a spatially selective inversion-recovery pulse
(SSIR) and T1 mapping of the pancreatic parenchyma using a modified Look-Locker inversion recovery (MOLLI) sequence, and
assessment of IGT with HbA1c. As an estimate of PEF, secretion grade (SG) based on the distance of pancreatic juice inflow in the
main pancreatic duct on cine-dynamic MRCP was assessed. Patients were classified into four groups using modified American
Diabetes Association criteria (non-diabetes, HbA1c < 5.7%; prediabetes, 5.7% <= HbA1c < 6.5%; type 2 diabetes mellitus (T2DM),
6.5 <= HbA1c < 8; and severe T2DM, HbA1c > 8).

RESULTS

A significant correlation was identified between pancreatic T1 value and HbA1c, and SG and HbA1c (r= 0.264, P< 0.0001 and r= -
0.24, P= 0.001, respectively). Comparison of pancreatic T1 values among groups indicated a significant difference between all
pairwise comparisons (P= 0.009 to < 0.001), excluding pairwise comparisons of non-diabetes and prediabetes (P< 0.05). The SG of
non-diabetes was significantly higher than those of T2DM and severe T2DM (P= 0.032 and P= 0.001, respectively), although no
significant difference was found in the comparison between a group and its immediately greater severity group (all P< 0.05).

CONCLUSION

IGT is associated with pancreatic fibrosis and PEF. Pancreatic fibrosis progresses gradually with increasing IGT. On the other hand,
PEF tends to be maintained until advanced stages of IGT.

CLINICAL RELEVANCE/APPLICATION

Quantitative 3T MRI parameters obtained with T1 mapping and cine-dynamic MRCP using SSIR show potential for noninvasively
elucidating the mechanism of IGT.
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PURPOSE

We hypothesized that machine learning (ML)-based segmentation and radiomic features of liver from a single section of dual-energy
CT can differentiate between normal, fatty and cirrhotic liver.

METHOD AND MATERIALS

Our IRB-approved study included 75 patients (mean age 54 ± 16 years; 44 females, 31 males) who underwent clinically-indicated,
contrast-enhanced, portal venous phase, dual-energy abdomen-pelvis CT (SOMATOM Flash, Siemens). Low and high tube potential
(80 and 140 kV) image datasets were de-identified and exported to a DECT segmentation and radiomic features analyses prototype
(Radiomics, Siemens). The prototype enabled automatic segmentation of liver on a single CT section at the level of the porta
hepatis. DECT iodine quantification and radiomics features were derived for the segmented portion of the liver in XML file format.
The XML files were imported into a separate ML-based statistical analysis prototype (Radiomics, Siemens) for univariate and
multivariate logistic regression and random forest classification.

RESULTS

Both iodine quantification (best AUC 0.95) and radiomic features (best AUC 0.95) differ significantly between normal, fatty and
cirrhotic livers (p<0.0001). Normalized iodine concentration was superior than the iodine concentration and mean iodine uptake
(p<0.0004) for differentiating the normal from fatty and cirrhotic liver. Amongst the radiomic features, the first order statistics
demonstrated the highest accuracy (AUC 0.90-0.95, P< 0.0001). Machine learning based random forest classification yielded an
AUC of 0.91 for differentiating normal from cirrhotic liver, 0.95 (AUC) for differentiating fatty and normal liver and 0.93 (AUC) for
differentiating fatty and cirrhotic liver.

CONCLUSION

Single-section, DECT iodine quantification and radiomics features enable near-perfect differentiation (AUC up to 0.954) of normal,
fatty, and cirrhotic liver from single-section analyses. The most accurate features were iodine concentration and first order
statistics from radiomic analyses.

CLINICAL RELEVANCE/APPLICATION

Machine learning-enabled radiomics from single-section DECT can enable automatic distinction of normal liver from fatty and
cirrhotic liver.
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PURPOSE

To investigate the feasibility of a non-invasive short MRI surveillance (SMS) protocol as an effective tool for detection of HCC in a
high risk population

METHOD AND MATERIALS

From 2010 to 2019 patients were recruited who received yearly MRI liver for HCC screening in a surveillance program. These
patients recieved more than two full MRI liver protocol. We hypothesized that SMS consisting of axial: T2W fat saturation, DWI
(b=0 and 600, 800) and T1W in-and oppose phase, with an aquisition time of less that 10 minutes, could suffice for detection of
HCC suspected lesions. MRI with HCC on first detection and the second to last MRI in HCC naive patients were included for
evaluation. Imaging data consisting of SMS was anonymized and uploaded on a separate research server. Two radiologist with
different levels of experience (reader 1: 12 years, tertiary center; reader 2: 4 years, general hospital) reviewed the imaging data
seprately and blinded using a CRF in the online clinical software program 'openclinica'. Confidence scores on presence, size and type
of lesions were attributed to a five-point scale per SMS sequence: 1) HCC, 2) probably HCC, 3) uncertain, 4) benign, 5) no lesions.
Results were compared to the reference standard (full MRI liver protocol). Sensitivity, specificity of SMS were calculated with Excel
and SPSS.

RESULTS

215 patients were included; 78 (83 %) with cirhosis and the remaining 37 patients with non-cirrhotic hepatitis. Thirty nine patients
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(18.1 %) had true HCC. The intra-class correlation coefficient (ICC) was good (0.82). Reader 1 scored better (sens. 94 %, spec.
80 %, false neg. 6 %, false pos. 20 %) than reader 2 (89 %, 72 %, 11 %, 29 % respectively). When 'uncertain'lesions are also
included as suspect for HCC then specificity increases for both readers, albeit with loss of sensitivity (reader 1: sens. 78 %, spec.
95 %, false neg. 22 %, false pso. 5 %; and reader 2: 72 %, 94 %, 28 %, 4 % respectively).

CONCLUSION

Our proposed short MRI surveillance (SMS) protocol yield high sensitivity and specificity both for the experienced and in-
experienced observer for detection of lesions that can be regarded as suspect for HCC.

CLINICAL RELEVANCE/APPLICATION

Our SMS protocol can be considered as an effective screening tool for HCC and may potentially replace ultrasound (US) with better
sensitivity and specificity for detection of early HCC than reports from the literature on screening with US.
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PURPOSE

To evaluate whether radiomics features predict disease free survival (DFS) in colorectal cancer patients with liver metastasis and
to compare diagnostic performance of radiomics parameters with clinical factors.

METHOD AND MATERIALS

In this retrospective study, a total of 161 colorectal cancer patients (mean age, 59.8 years old; male ratio, 112/161) with liver
metastasis who underwent curative resection from January 2006 to October 2014 were included. Radiomic features (n = 469) were
extracted from the largest area of the liver metastasis on preopertive portal venous phase CT image using pyradiomics. CT scans
and clinico-pathologic factors were obtained. A radiomics score was made using penalized cox regression with a least absolute
shrinkage and selection operator (LASSO Cox) to predict DFS. Diagnostic performance of radiomics score, clinical parameters only
model, and combined model were built and comapred by the area under the receiver operating characteristic curve (AUC). The
radiomics score and combined models were internally validated in primary cohort using bootstrap methods.

RESULTS

Tumor recurrence was found in 53% (85/161) of patients during the follow up period. The median DFS of patients was 848 days
(Interquartile range {IQR}, 214-1880 days). Among 468 radiomics features, 15 features were selected in the LASSO Cox regression
model. The radiomics score and combined models for DFS were successfully validated through internal validation. The AUC of clinical
features, radiomics score and combined model were 0.653 (95% confidence interval: 0.540, 0.734), 0.694 (0.630, 0.758) and 0.746
(0.670, 0.822), respectively. The combined model improved DFS prediction when compared with models containing only clinical
parameters. (AUC difference 0.094, p=0.003).

CONCLUSION

The combination of radiomics features based on CT images and clinical parameters can improved DFS prediction in colorectal cancer
patients with liver metastasis.

CLINICAL RELEVANCE/APPLICATION

The addition of radiomics features to clinical parameters can provide a more accurate prediction of DFS in colorectal cancer
patients with liver metastasis.
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PURPOSE

MRI is an approved method to measure liver iron concentration (LIC). Presence of iron accelerates T2 relaxation and T2* signal
decay, thereby causing signal loss on T2 weighted spin echo and T2* weighted gradient echo images. In this study, we compared
R2 (1/T2) relaxivity and its derived LIC values to R2* relaxivity and its derived LIC on patients referred for iron overload
evaluations.
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METHOD AND MATERIALS

We performed a retrospective study of patients scanned for liver iron overload evaluation. In studies which R2 and R2* measuring
sequences had been acquired, were included for analysis. All liver scans were performed on a 1.5T scanner. R2* acquisitions were
done by acquiring gradient echo multi-echo images collected at increasing echo time (TE). All echoes were acquired in a single
acquisition. We used 8-12 echo times with the first TE set as short as technically possible, which in practice is as close to 1ms as
possible. For R2, five separate series of spin echo images were acquired with a fixed repetition time (TR) and increasing TE values
of 6ms, 9ms, 12ms, 15ms and 18ms (spaced at 3ms interval) for an acquisition time of approximately 10-15 mins. The spin-echo
image acquisitions were acquired free-breathing without respiratory compensation techniques. R2 and R2* maps were generated
using parametric MRI software (www.parametricMRI.com, Philadelphia, PA, USA). Three regions of interest (ROIs) were drawn per
subject and per dataset. 1 mid-slice whole liver ROI and 2 liver parenchyma ROIs were chosen. This was done to examine variability
in ROI selection by the user.

RESULTS

140 studies where included. Mean age = 13.9 ± 10.1 years. LIC ranged from 1 to 43 mg/g covering a broad range from close to
normal levels to extremely high iron levels. Representative maps of 3 separate patients ranging from low, mid to high LIC is shown in
Figure. A linear relation was observed between LIC generated using R2 and by R2* (y=0.95x; R2=0.71). A higher user depended ROI
variability was observed in R2 measurements as compared to R2* measurements.

CONCLUSION

LIC as measured by R2 and R2* methods is statistically comparable, with no significant statistical difference between these
methods for LIC<30 mg/g.

CLINICAL RELEVANCE/APPLICATION

Non-invasive MRI LIC measurement using R2* show a better inter-observer and intra-observer correlation, less motion artifacts and
a strong correlation to LIC measured using R2.
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TEACHING POINTS

Dysphagia, also known as difficulty in swallowing, is a common clinical problem with increasing prevalence, specifically with aging
population. Barium swallow is the imaging modality of choice for the investigation of dysphagia due to its ability to evaluate the
esophageal anatomy and motility. The purpose of this scientific exhibit is: 1. To review the common and uncommon causes of
oropharyngeal and esophageal dysphagia. 2. To illustrate and describe the salient imaging findings of these disorders on barium
swallow.

TABLE OF CONTENTS/OUTLINE

The contents of this exhibit will be organized as follows with short discussions, illustrated examples and images: (1). Oropharyngeal
and esophageal anatomy (2). Dysphagia cases which will be organized and presented in following manner: 1. Oropharyngeal
disorders: A. Functional: Aspiration, Cricopharyngeal bar B. Structural: Zenker's diverticulum, Killian-Jamieson diverticulum,
Esophageal web, Post operative edema 2. Esophageal disorders: A. Functional: Achalasia, Scleroderma, Diffuse esophageal spasm
(corckscrew esophagus) B. Structural: Diverticula (traction and epiphrenic), Extrinsic compression (from aberrant right subclavian
artery, lymphadenopathy, lung carcinoma), Infection (candidiasis), Benign strictures, Malignant strictures, Neoplasms (benign and
malignant). 3. Short quiz.
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TEACHING POINTS

• Right lower quadrant ultrasound (RLQ U/S) is an important modality in the diagnosis of acute appendicitis, especially in children. •
Specific ultrasound techniques maximize success in visualization and diagnosis of acute appendicitis. • Diagnostic criteria for acute
appendicitis include visualization of a noncompressible appendix greater than 6-7 mm in diameter. Secondary signs of appendicitis,
when present, can also lead to the diagnosis. • Common pitfalls and differential diagnoses should be considered when using RLQ U/S
to evaluate for acute appendicitis.

TABLE OF CONTENTS/OUTLINE

Objectives Introduction Right lower quadrant ultrasound technique: (A) Overview of graded compression technique; (B) Importance
of patient positioning; (C) Using anatomy to your advantage Imaging features and diagnostic criteria of acute appendicitis: (A)
Appendix size cutoffs; (B) Secondary signs of appendicitis Common pitfalls in ultrasound imaging for suspected appendicitis: (A)
Noncompressible, borderline enlarged appendix; (B) Imaging differential diagnosis (for example; mesenteric adenitis, appendiceal
mucocele, diverticulitis, lymphoid hyperplasia, intussusception, appendiceal neoplasm, typhlitis) Summary
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For information about this presentation, contact:
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TEACHING POINTS

? Understand the physical principles of Dual Energy CT (DE CT) ? Recognize post processing techniques of DE CT ? Comprehend
advantages and limitations of DE CT compared to Single Energy CT ? Know applications in pancreatic pathologies ? Be familiar with
future directions of DE CT in pancreatic pathologies.

TABLE OF CONTENTS/OUTLINE

? INTRODUCTION - Importance of DE CT and pancreatic pathologies for diagnostic imaging ? PHYSICAL PRINCIPLES - Physical
principles of DE CT and how to perform ? POST PROCESSING - Explanation of how post-processing techniques enables creation of
virtual non-contrast and virtual monoenergetic images, as well as the assessment of enhancement through iodine maps. ? CLINICAL
APPLICATIONS - Cases of different pancreatic pathologies to illustrate and solidify the concepts ? FUTURE DIRECTIONS - What's in
the horizon for DE CT in pancreatic pathologies

Participants
Nour Nakrour, MD , Shreveport, LA (Abstract Co-Author) Nothing to Disclose
Alberto I. Carbo, MD, Shreveport, LA (Presenter) Nothing to Disclose

For information about this presentation, contact:

acarbo@lsuhsc.edu

TEACHING POINTS

The purposes of this educational exhibit are to: • Describe the anatomy and physiology of the esophagogastric junction (EGJ) •
Discuss the physiopathology of achalasia • Explain the fluoroscopic technique • Discuss the diagnosis and differential diagnosis of
achalasia • Describe the associated swallowing disorders and complications • Explain the radiologic evaluation after treatment

TABLE OF CONTENTS/OUTLINE

• Definition. Frequency. Symptoms • Anatomy of the EGJ • Physiology of the lower esophageal sphincter (LES) • Pathophysiology of
achalasia • Radiologic technique • Diagnosis and differential diagnosis of achalasia on plain films and CTs • Diagnosis of achalasia on
esophagogram: stricture evaluation (location, shape, mucosal surface, pliability), associated esophageal dysmotilities,
megaesophagus, estimation of severity • Differential diagnosis with secondary achalasias: gastric, cardial and esophageal tumors,
gastroesophageal reflux disease, extrinsic compressions, Schatzky ring, Chagas disease, failed fundoplication • Differential diagnosis
with other esophageal motility disorders: vigorous achalasia, hypertonic LES and scleroderma • Detection of complications:
aspiration pneumonia, candidiasis, esophageal tumors • Associated swallowing abnormalities • Radiologic evaluation after treatment:
dilatation, Heller myotomy, gastric fundoplication
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Srinivasa R. Prasad, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Venkata S. Katabathina, MD, San Antonio, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
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TEACHING POINTS

1. Familiarize the audience with updates of 2017 WHO Classification Pancreatic Neuroendocrine Tumors (PanNETs) 2. Describe
pathology, genetics & select genetic syndromes associated with PanNETs 3. Anatomic & Functional Imaging of Pan NETs 4. Review
current & evolving treatment options for PanNETs & role of multimodality imaging techniques in management
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Clinical Impact of State-of-the-Art CT Technology in Abdominal CT: Ultra-High Resolution CT
(UHRCT) and Low-Voltage CT
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TABLE OF CONTENTS/OUTLINE

• Introduction • The 2017 WHO classification (well-differentiated vs. poorly differentiated NETs) • Genetic Mutations: MEN1 &
ATRX/DAXX • Genetic Syndromes with PanNETs: MEN1, VHL, Tuberous Sclerosis & Glucagon Cell Hyperplasia & Neoplasia • Types of
PanNETs (Insulinoma, Glucagonoma, Somatostatinoma, VIPoma, Gastrinoma, Serotonin-producing, ACTH producing & Non-
Functioning) and their unique imaging, genetic, molecular, pathologic & clinical findings • Pancreatic Neuroendocrine Carcinoma:
Genetics & Imaging • Mixed NE/ductal & NE/acinar carcinoma • Anatomic Imaging: US, CT & MRI Radiogenomics (ATRX/DAXX
mutations) • Functional Imaging: PET with different tracers, including Dotatate • Management • Novel Targeted Therapeutics •
Natural History & prognosis • Conclusion The new 2017 WHO classification of PanNETs has provided strong diagnostic & prognostic
tools to better assess clinical outcomes & therapeutic strategies. Imaging plays a pivotal role in diagnosis & appropriate patient
management.
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For information about this presentation, contact:
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TEACHING POINTS

A It is important to learn the principle and clinical applications in the abdomen of the new CT technologies. B.UHRCT (acquisition in
combination with 1024x1024 matrix and 0.25-mm section thickness) has a great impact on visualizing fine abdominal arteries (e.g.,
cystic artery, pancreatic-arcade arteries, or branches of segmental arteries) which are important to decide therapeutic strategies
(e.g., laparoscopic cholecystectomy, pancreatoduodenal surgery, or liver transplant) especially on three-dimensional, volume
rendering (3D-VR) images. C. Low-voltage CT improves to visualizing fine abdominal vessels on 3D-VR images in combination with
UHRCT. D. Low-voltage CT also improves the detectability of small hypervascular (e.g., hepatocellular carcinoma or pancreatic
neuroendocrine tumors), or hypovascular (e.g., pancreatic carcinoma) neoplasms on multiphasic contrast-enhanced CT. E. UHRCT
is useful to improve the diagnostic accuracy of local extension of pancreatic carcinoma to peripancreatic neural plexus.

TABLE OF CONTENTS/OUTLINE

A The principle of UHRCT B. The basic performance of UHRCT C. The clinical usefulness of UHRCT for the pre-operative plan of the
liver transplantation D. The visualization of a cystic artery with 3D-VR images with UHRCT compared to conventional CT E. the
visualization of normal pancreatic external nerve plexus

Printed on: 10/29/20
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Case-based Review of Nuclear Medicine: PET/CT Workshop-Abdomen/Pelvis & Pediatrics (In Conjunction
with SNMMI) (Interactive Session)
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Participants
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Sub-Events
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Don C. Yoo, MD, Lexington, MA (Presenter) Consultant, inviCRO, LLC
Terence Z. Wong, MD, PhD, Chapel Hill, NC (Presenter) Consultant, Lucerno Dynamics, LLC; 

For information about this presentation, contact:

donyoo@brown.edu

LEARNING OBJECTIVES

1) Review challenging and instructive cases PET/CT scans in the abdomen and pelvis which will help with interpretation of PET/CT
scans.

ABSTRACT

For oncologic studies, F18-FDG is an outstanding tracer with wide applications. However, there are many pitfalls which can make
interpretation challenging. The purpose of this educational activity is to familiarize the audience with the normal biodistribution of
FDG in the body and learn various pitfalls in the abdomen and pelvis that can occur when interpreting oncologic PET/CT scans.

Participants
Helen R. Nadel, MD, Palo Alto, CA (Presenter) Consultant, ICON plc

For information about this presentation, contact:

hnadel@stanford.edu

LEARNING OBJECTIVES

1) Be able to identify indications for pediatric PET /CT or PET/MRI imaging. 2) Be familiar with protocols used for pediatric PET/MRI.

Printed on: 10/29/20
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LEARNING OBJECTIVES

1) Identify clinical and imaging characteristics of the two most common primary pediatric hepatic malignancies: hepatoblastoma and
hepatocellular carcinoma. 2) Apply an up-to-date imaging strategy for pediatric patients with hepatoblastoma and hepatocellular
carcinoma.

Participants
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PURPOSE

Non-invasive objective diagnostic methods are urgently needed in paediatric liver diseases, such as autoimmune hepatitis (AIH) and
primary sclerosing cholangitis (PSC). Iron-corrected T1 (cT1) generated from a multiparametric MRI method LiverMultiScanTM (LMS)
has been shown to correlate with biopsy-assessed inflammation and fibrosis in adults [1]. The biliary tree can be analysed by a
novel quantitative MRCP method, MRCP+, quantifying biliary tree volume, local duct diameters, and dilated/strictured regions. Here,
we investigate whether biomarkers from LMS and MRCP+ can differentiate AIH, PSC and healthy controls in the paediatric setting.



RC413-03 Assessment of Normal Values of GSI Spectroscopy in Children's Liver Based on Fixed-time Contrast
Medium Injection

Tuesday, Dec. 3 3:30PM - 3:40PM Room: E353B

RC413-04 CT and MR Imaging of Pancreatic Trauma in Children

Tuesday, Dec. 3 3:40PM - 3:50PM Room: E353B

METHOD AND MATERIALS

In this prospective study, 49 paediatric patients (6-18 yrs.; AIH: n=41; PSC/AIH overlap syndrome: n=8) and 20 healthy age-
matched controls underwent LMS and T2w MRCP imaging on 1.5T Siemens Avanto-fit. cT1(median, interquartile range), T2*, fat
fraction, etc. were generated from LMS, and 20 biliary system metrics were generated from MRCP+; in total 25 variables were fit to
logistic regression models to discriminate healthy, AIH and PSC patients. Stepwise logistic regression was used to select optimal
combinations of variables to stratify individuals by disease. ROC analysis was performed for the selected predictors and their
combinations.

RESULTS

Median cT1 and the sum of dilation severity are the optimal predictors for classifying healthy from disease group (p=0.015 and
0.013, respectively), and their combination yields the strongest predictor (AUC=0.86). Four individual predictors: fat fraction,
median cT1, number of ducts with candidate strictures, and length percentage of strictured or dilated ducts, can significantly
differentiate AIH from non-AIH (p=0.038, 0.003, 0.024 and 0.023, respectively); ROC curves indicate that their combination is the
strongest predictor for AIH (AUC=0.83). The number of ducts with candidate strictures is the strongest predictor for discriminating
PSC (p=0.003) and yields AUC of 0.85, which shows MRCP+ has the potential to objectively differentiate PSC from non-PSC.

CONCLUSION

LiverMultiScan and quantitative MRCP have the potential to aid radiologists with the assessment of paediatric liver diseases
including AIH and PSC.

CLINICAL RELEVANCE/APPLICATION

A novel non-invasive method using multiparametric MRI and quantitative MRCP (MRCP+) can predict healthy/AIH/PSC objectively,
thus aid clinicians with the diagnosis of paediatric liver diseases.

Participants
Chunxiang Wang, Tianjin, China (Presenter) Nothing to Disclose
Nan Yang, Tianjin , China (Abstract Co-Author) Nothing to Disclose

PURPOSE

Objective: Spectral CT can provide meaningful multi-parameter diagnostic information for clinic. However, the normal values of liver
energy spectrum analysis in children are still unclear. In this study, the normal range of liver energy spectrum analysis in children
with enhanced GSI was assessed by fixed-time injection of iodine contrast agent based on their body weight.

METHOD AND MATERIALS

MATERIALS: Thirty children with body mass greater than 20 kg and non-hepatic lesions underwent abdominal CT enhancement from
January to February 2019 were selected. All children underwent abdominal CT enhancement using the Revolution GSI model. All
patients were given iodine contrast medium of 300 mg I/ml at 1.5 ml/kg and fixed contrast medium injection time of 24 seconds.
(Table 1)Portal vein phase was selected for evaluation, and the delay time was fixed at 56 seconds after injection. The values of
70 KeV, iodine water value(mg/ml), water iodine value(mg/ml)and Effective-Z atomic number of 8 segments of liver were measured
by Couinaud liver segmentation method(Fig.1). All data were tested by single sample T test, and the 70 KeV, iodine water value,
iodine water value, Effective-Z atomic sequence value and body weight of each segment were displayed by scatter plot.

RESULTS

Results: The body weight of 30 samples ranged from 20.1 kg to 65.0 kg, with an average of 29.60 + 12.26 kg. Single sample T test
showed no significant changes in liver energy spectrum 70 keV, iodine water value, water iodine value and Effective-Z atomic
number of children with different body weight (Table 2). The scatter plot showed that the 70 keV value of each liver segment
increased with the increase of body weight, while the trend lines of iodine water value, water iodine value and atomic sequence
value showed a steady trend(Fig.2).

CONCLUSION

CONCLUSION: The normal CT value of children's liver parenchyma obtained by traditional enhanced examination is not reliable, but
the normal values of iodine water, water iodine and Effective-Z atomic number of children's liver obtained by fixed time injection of
iodine contrast agent can be trusted.

CLINICAL RELEVANCE/APPLICATION

CLINICAL RELEVANCE/APPLICATION:The determination of normal values of multi-parameters of children's liver energy spectrum CT
can reflect the characteristics and functional status of children's liver more comprehensively, so as to obtain more accurate and
comprehensive diagnosis.
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PURPOSE

To evaluate the type and grade of pancreatic injury in children on CT and correlate it with management and outcome. To evaluate
MRI findings of pancreatic trauma and correlate it with CT grades of pancreatic injury.

METHOD AND MATERIALS

Retrospective review of children with pancreatic injury over 16 years period was performed to note mechanism of injury, injury
severity score(ISS), associated abdominal injuries, management and interventions performed, and outcome. All CT and MR images
were re-reviewed by two radiologists and pancreatic injuries were classified according to the American Association for the Surgery
of Trauma (AAST)

RESULTS

Of 3,265 children presented with trauma during the study period, only 28 (0.86%) children ( M:F 19:9; mean age 7.14 yrs; age
range1-15yrs) had pancreatic injury. 27 had CT of the abdomen with 26 of them performed on the day of trauma. According to
AAST, there were 5 (19%) grade I, 9 (33%) grade II, 8 (30%) grade III, and 3 (11%) grade IV. No pancreatic parenchymal injury
was identified in 2 (7%) patients with isolated fluid around the pancreas and mesentery. Associated injuries were seen in 93%
cases. MRI was performed in 10 children on day 0-330 (median 41 day) of trauma. Pancreatic duct injury was seen on 5/10 and
pseudocyst on 4/10. Signal intensity difference in pancreatic parenchyma (SIDPP) and caliber difference in duct (CDD) proximal and
distal to the injury site was seen in 5/10 children, 2/10 showed only SIDPP, 1/10 showed only CDD and 1/10 showed atrophy of
body and tail with ductal dilatation. Two patients died because of multiorgan injuries, 9 patients (mainly with grade III and IV
injuries)underwent surgery and/or ERCP and 16 patients (mostly grade I&II)were treated conservatively. AAST grading of
pancreatic injury on CT correlated with type of management (p=0.0001).

CONCLUSION

CT grading of injury correlates with management and guides intervention and/or surgery versus conservative treatment. MRI is
useful for assessing ductal injury and secondary changes in pancreatic parenchyma and the PD, and it should be performed when
the status of the PD is not clear on CT

CLINICAL RELEVANCE/APPLICATION

CT grading of pediatric pancreatic injury is crucial as it correlates with subsequent management. MRI is useful for assessing ductal
injury and secondary changes in pancreatic parenchyma.

Participants
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PURPOSE

To compare renal diffusion tensor imaging (DTI) parameters in patients with or without ureteropelvic junction (UPJ) obstruction.

METHOD AND MATERIALS

Patients that underwent functional MR urography (MRU) with renal DTI were retrospectively selected. Kidneys deemed normal on
T2-weighted images and functional parameters (i.e. time to peak, calyceal transit time and renal transit time) were used as control
kidneyss and compared to kidneys with morphologic findings of UPJ obstruction and renal transit time >490 seconds. DTI included a
20-direction DTI with b-values of b=0 s/mm2 and b=400 s/mm2. Diffusion Toolkit and TrackVis were used for analysis and
segmentation. TrackVis was used to draw regions of interest (ROI) covering the entire volume of the renal parenchyma, excluding
the collecting system. Fibers were reconstructed using a deterministic fiber tracking algorithm. Whole kidney ROI based analysis
was performed to obtain cortico-medullary measurements (Fractional anisotropy (FA), ADC and track length) for each kidney. T-
tests compared means with statistical significance defined at p<0.05.

RESULTS

118 normal kidneys from 102 patients (mean age 8.0 ± 5.8 years; 58 males and 44 females) were compared to 18 kidneys from 16
patients (10.4 ± 6.8 years; 9 males and 7 females) with UPJ Obstruction. Mean FA values were significantly lower (0.31 ± 0.07;
n=18) in kidneys with UPJ obstruction than normal kidneys (0.40 ± 0.08; n=118) (p<0.001). ADC was marginally significantly
different (p= 0.01) and track length was not significantly different (p= 0.24).

CONCLUSION

DTI derived fractional anisotropy (FA) appears to discriminate between normal kidneys and those with UPJ obstruction, in the
future, FA could potentially be used to monitor renal damage in patients with UPJ obstruction obviating the need for contrast
administration and thus shortening exam length.

CLINICAL RELEVANCE/APPLICATION

DTI of the kidney is feasible in a clinical setting and can provide complementary functional information in patients with UPJ
obstruction.



RC413-07 CEUS of Pediatric Liver Masses

Tuesday, Dec. 3 4:10PM - 4:30PM Room: E353B

RC413-08 Imaging of Pediatric Pancreatitis

Tuesday, Dec. 3 4:40PM - 5:00PM Room: E353B

Participants
Greg Chambers, MBBS, MSc, Paris, France (Presenter) Nothing to Disclose
Angelo Zarfati, Paris, France (Abstract Co-Author) Nothing to Disclose
Cecile Cellier, Rouen, France (Abstract Co-Author) Nothing to Disclose
Catherine Adamsbaum, Paris, France (Abstract Co-Author) Nothing to Disclose
Sophie Branchereau, Paris, France (Abstract Co-Author) Nothing to Disclose
Stephanie Franchi-Abella, MD, Le Kremlin-Bicetre, France (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

g.chambers@nhs.net

PURPOSE

Describe imaging features of pediatric focal nodular hyperplasia (pFNH) in a large cohort and propose clinical, radiological and
surgical management

METHOD AND MATERIALS

Imaging of 87 children with 105 pFNH lesions from 1977-2018 were evaluated by 2 radiologists for features such as size, number,
echogenicity/density/intensity, presence of central scar and enhancement pattern. All patients referred from 1996 were assessed
for symptoms, risk factors, initial management, follow up and outcome. Results were used to form management guidelines for future
patients.

RESULTS

87 patients (70% female) with 105 lesions were analysed. 8 patients (9.2%) had multiple pFNH. Size ranged from 1-13.7cm.
Ultrasound (US) imaging was available for 82 patients, CT in 32 patients and MRI in 44 patients. pFNH are iso-/hyperechoic on US
(68/82) with arterial Doppler flow in 75% (36/48). Contrast US shows typical enhancement in 86% (6/7). On CT, pFNH are iso-
/hypodense (30/32) pre-contrast with typical enhancement in 79.5% (31/39). On MRI, pFNH are iso-/hypointense on T1 (37/44),
iso-/hyperintense on T2 (42/44), hyperintense on diffusion (23/28) and show typical enhancement in 71.8% (28/39). 50 patients
were referred after 1996: 74% females, mean age 8.9 years old with 46% symptomatic. Mean length of follow-up was 5.2 years.
Mean long axis diameter pFNH lesion at diagnosis was 5.9cm. 74% of patients underwent watchful waiting and 26% surgical
resection. Of the watchful waiting patients 25 (67.5%) had lesional growth, 6 (16.2%) showed stability and 6 (16.2%) showed
lesional decrease. 9 (24.3%) of the observed patients eventually had surgery. 92% of patients were asymptomatic at the end of
follow-up with no significant difference in the surgical and observational groups.

CONCLUSION

pFNH is a rare tumour which can be large, multiple, atypical on imaging and a weaker predisposition for females than in adults.
Atypical cases require histological confirmation to exclude differential diagnoses such as adenoma. We propose a conservative
approach to treatment given that surgery has risks and complications. Surgery should be considered first line in patients presenting
with compressive abdominal symptoms.

CLINICAL RELEVANCE/APPLICATION

These results offer a clinico-radiological strategy for the diagnosis and management of these rare pediatric liver tumours, which will
help clinicians triage their patients towards wathcful wating, radiological intervention or surgery.

Participants
Judy H. Squires, MD, Pittsburgh, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

judy.squires@chp.edu

LEARNING OBJECTIVES

1) Learn basic principles for performing contrast-enhanced ultrasounds for focal liver lesion evaluation. 2) Identify imaging
characteristics of common focal liver lesions, including how to distinguish benign from malignant lesions.

Participants
Sudha A. Anupindi, MD, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

anupindi@email.chop.edu

LEARNING OBJECTIVES

1) Define the current terminology of subtypes of pancreatitis in children. 2) Describe the current and emerging imaging techniques
for pediatric pancreatitis. 3) Examine the common congenital anomalies which lead topancreatitis.
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PURPOSE

To determine if characteristic features on computed tomographic and (or) magnetic resonance imaging can differentiate
pancreatoblastoma(PB) and solid pseudopapillary tumours (SPTs) of the pancreas in children.

METHOD AND MATERIALS

The clinical and imaging data of 34 children with pancreatoblastoma(PB) and solid pseudopapillary tumours (SPTs) that were
confirmed by surgeries were retrospectively analyzed,including 20 cases of SPTs and 14 cases of PB. The size, margin, calcification,
hemorrhage, proportion of solid component, intratumoral vessels, encapsulation of the tumor, dilatation of pancreatic duct,
peripancreatic vessel invasion, distance metastasis status, and the apparent diffusion coefficient(ADC) values of the two groups
were analyzed and key diagnostic points were identified. Statistical analysis was performed using the χ2 test and the Student's t
test.

RESULTS

All children with SPTs were more than 5 years old which was significant older than children with PB( p=0.000);There was no
significant sex differential between SPTs and PB(p=0.148). Mean maxisimum tumour size in PB was signifcantly larger than SPTs
(p=0.001). PB presented with more calcification(p=0.002), intratumoral vessels(p=0.000), vascular invasion(p=0.000) and distant
metastasis(p=0.003) comparison with SPTs, while SPTs were more prone to hemorrhage(p=0.033) and had a higher mean ADC
value(p=0.019). There were no significant statistical differentiation in tumor capsule(p=0.442), dilatation of pancreatic
duct(p=1.000), and cystic degeneration area over than 50% of tumor volume(p=0.719) between two groups of tumors.

CONCLUSION

CT and (or) MRI is helpful in the differential diagnosis of pancreatoblastoma(PB) and solid pseudopapillary tumors (SPTs) of
pancreas in children.Pancreatoblastomas were usually presented as large tumors with calcification,intratumoral vessel,vascular
invasion and distant metastasis comparison with SPTs,while SPTs had a tendency to intratumoral hemorrhage and higher ADC
values.

CLINICAL RELEVANCE/APPLICATION

SPT is the most common pancreatic tumor in children; And pancreatoblastoma(PB) is considered the most common malignant tumor
in children in the first decade. Differential diagnosis of these two tumors is very important for clinical because of different prognosis.
Our result demonstrated that CT and (or) MRI is helpful in the differential diagnosis of PB and SPTs of the pancreas in children.
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PURPOSE

This study used a fixed-time injection of iodine contrast agent based on the body mass of the child to evaluate the normal range of
the analysis of the pancreatic energy spectrum of the children in the GSI spectrum enhancement examination.

METHOD AND MATERIALS

Thirty children with a body mass greater than 20 kg and a non-pancreatic lesion with abdominal CT enhancement were selected
from 2019.1 to 2019.2. All patients underwent GSI spectroscopy CT enhancement examination using GE revolution CT. Four scan
protocols (four groups) were scanned according to body weight (Table 1), and a uniform contrast protocol was used: 300 mgI was
given according to the weight of the child per ml Iodine contrast agent 1.5ml/kg, and use 24s fixed contrast injection time method.
All patients underwent an image evaluation of the portal vein phase. The phase delay time was 56s after the contrast agent
injection. The ROI of the head, body and tail of the pancreas was selected (Fig. 1), and the four energy spectrum analysis values
of 70KeV, iodine water value, water iodine value and atomic number were measured. The single sample statistics were drawn using
SPSS software. (Table 2).

RESULTS

This indicates that the four energy spectrum analysis values of 70KeV, iodine water value, water iodine value and atomic number
obtained are relatively fixed in children with pancreatic energy spectrum GSI enhanced CT examination using fixed-time injection of
iodine contrast agent.

CONCLUSION
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Contrast fixed injection time method according to different body weight to give different doses of iodine contrast agent, can ensure
that children of different body weight under the contrast agent program and relatively fixed weight of iodine contrast agent, iodine
contrast agent dose absorbed by human tissue Not affected by weight. Under the scanning scheme and the contrast agent
scheme, the iodine dose is relatively constant, and is not affected by body weight, and the energy spectrum analysis value is
relatively fixed, and the result has credibility under the scheme.

CLINICAL RELEVANCE/APPLICATION

Therefore, under this method, the energy spectrum analysis value can be used as a reference value for the normal energy spectrum
analysis of the GSI enhanced CT examination of the pancreatic energy spectrum for the clinician to perform functional and
component diagnosis based on the numerical value.
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PURPOSE

A relationship between small bowel motility and inflammatory activity in Crohn's Disease is now well described in adults against
endoscopic and histopathological measures of activity. This retrospective study explores this relationship between terminal ileal (TI)
motility in children against a symptomatic endpoint.

METHOD AND MATERIALS

A review of a pediatric hospitals imaging database was performed to identify subjects with good quality MRE studies and a clinical
appointment ±1mo to determine a clinical score for disease activity (PGA, a 4 point score 1 = no disease to 4 = severe). 68
subjects were identified (mean age 13.2, range 6 to 19) with dynamic 'cine' imaging through the terminal ileum. The dynamic
imaging was processed, blind to any clinical data, with a previously validated motility assessment algorithm (GIQuant®, Motilent,
London, UK). A consultant radiologist delineated the TI on each subject within 5cm of the ileocecal valve and the motility score
derived. The TI was used as an repeatably identifiable reference to enable comparison between subjects. The TI motility score was
correlated against the symptom score and the cohort split into clinically active disease PGA >1 and non-active = 1. The mean
difference between groups was assessed with U-Test.

RESULTS

The median TI motility was 0.2 (range 0 to 0.6) and the median PGA symptom score was 1 (range 1 to 4). The correlation between
the two measures was R = -0.32, P = 0.011. The mean motility score of those with active disease was 0.18 , compared to 0.26 for
those without active disease, a statistically significant difference of 0.08, P = 0.003.

CONCLUSION

Subjects with reduced terminal ileal motility appeared to have a higher symptom load. These findings broadly support results in
adult populations and comparison with an endoscopic or histopathological endpoint at the TI represents an important next step.

CLINICAL RELEVANCE/APPLICATION

MRI is non-invasive, safe and widely available option for monitoring Crohn's Disease activity making it an ideal test for subjects
destined to undergo scanning for the rest of their lives. Biological therapy is now widely used in children to control inflammation.
These drugs are very expensive. A rapid and objective biomarker of disease response like motility, espeically one that does not
require gadolinium, is imporant to driving efficient spending in IBD.
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PURPOSE

Current standard of practice for evaluating bowel inflammation in Crohn's disease (CD) includes magnetic resonance imaging (MRI).
Despite MRI having a high sensitivity/specificity for detecting bowel wall inflammation; it requires oral contrast, long scan times,
high costs and sedation in younger patients. Alternatively, contrast enhanced ultrasound (CEUS) provides quick evaluation of bowel
at bedside without the need for sedation. The purpose of our study is to compare CEUS to MRI for evaluation of bowel inflammation
in Crohn's disease in pediatric patients.
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METHOD AND MATERIALS

Between April 2018 and January 2019, 20 patients, 11 females and 9 males (mean 14.2yr [8mo-20.7yr]) with biopsy proven CD,
underwent contrast enhanced MRI (GE Discovery) and CEUS. Greyscale US (Philips, GE or Siemens machine, 9-18L probes) was
performed to identify thickened bowel loops, followed by injection of Lumason contrast (Bracco Imaging). CEUS was interpreted by
a single radiologist with 15 years experience while the MRIs were interpreted by numerous pediatric radiologists. Enhancement,
mucosal disruption, mucosal/submucosal wall thickness, and pericolonic inflammation were noted. Concordance between MRI and
CEUS was assessed retrospectively.

RESULTS

CEUS sensitivity to detect bowel inflammation when seen on MRI was 100%. Enhancement concordance was 85% (17/20). The 3
discordant biopsy proven CD cases showed no enhancement or wall thickening on MRI but had thickened enhancing bowel loops on
CEUS. Wall thickness was not statistically significant between MRI and CEUS (p=0.25), confidence in accurately measuring
mucosal/submucosal layers was possible only with US. Mucosal disruption was more often seen with US (n=10) than MRI (n=2).
Pericolonic inflammation was found equally (n=13).

CONCLUSION

In this small sample of pediatric patients, CEUS was superior to MRI in detecting bowel inflammation in CD patients. Bowel US
involves using high frequency linear US probes providing detailed evaluation and visualization of bowel wall layers. MRI remains
essential for initial diagnosis of CD as CEUS has a limited field of view. Thus, CEUS may have great potential for follow-up.

CLINICAL RELEVANCE/APPLICATION

Contrast enhanced ultrasound has the potential to enhance our ability to detect bowel inflammation and avoid inherent limitations
of MRI.
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LEARNING OBJECTIVES

1) To explain hemodynamic disturbances associated with elevated systemic venous pressure in children with Fontan surgery. 2) To
discuss abdominal complications in children with failing Fontan circuit. 3) To discuss role of imaging and strategies to optimally
image these complications.
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Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard and decent-sized
screen. Having a Gmail account will be helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This class will focus on basic concepts of convolutional neural networks (CNNs) and walk the attendee through a working example.
A popular training example is the MNIST data set which consists of hand-written digits. This course will use a data set we created,
that we call 'MedNIST', and consists of images of 6 different classes: Chest X-ray, Chest CT, Abdomen CT, Head CT, Head MR and
Breast MRI. The task is to identify the image class. This will be used to train attendees on the basic principles and some pitfalls in
training a CNN. • Intro to CNNs • Data preparation: DICOM to jpeg, intensity normalization, train vs test • How do we choose the
labels? Inconsistencies... Use Fast.AI routines to classify; Validation of results: Are the performance metrics reliable? 'Extra Credit':
if there is time, explore data augmentation options, effect of batch size, training set size.
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PURPOSE

Several studies reported the effectiveness of apparent diffusion coefficient (ADC) to differentiate mass-forming autoimmune
pancreatitis (AIP) and pancreatic ductal adenocarcinoma (PDAC); however, the results are inconsistent. The purpose of our study
was to validate ADC parameters to differentiate the two conditions.

METHOD AND MATERIALS

Twenty-one patients with AIP and 101 patients with PDAC who met the criteria of Japan Pancreas Society 2011 or European
Society for Medical Oncology were enrolled in this retrospective study. Regions of interest (ROIs) were placed where the ADCs
visually appeared to be most decreased and increased within the lesions on ADC maps to obtain ADCmin and ADCmax. We obtained
the secondary derivation as follows: ADCdiff = ADCmax-ADCmin. As for the conventional method, oval or round ROIs to cover entire
lesions as much as possible were placed on ADC maps to obtain ADCmean. All the ADC parameters were compared between AIP and
PDAC by using Mann-Whitney U test. P < .05 was considered significant. After Bonferroni correction of 4 multiple comparisons, the
critical value became < 0.0125 (0.05/4).

RESULTS

No significant difference was found in patient background factors including lesion size. The ADCmin, ADCmax, ADCdiff and ADCmean
in mass-forming AIP were significantly lower than those in PDAC (p<0.0001, p<0.0001, p<0.0001 and p<0.0001, respectively).
Receiver operating characteristic curve analysis to differentiate mass-forming AIP from PDAC revealed that area under curves of
ADCmin, ADCmax, ADCdiff and ADCmean were 0.76, 0.98, 0.88 and 0.94, respectively. Using the optimal cut-off value 1.38×10-
3mm2/sec of ADCmax, sensitivity, specificity, positive predictive value and negative predictive value were 93, 96, 98 and 64 %,
respectively. Using the optimal cut-off value 1.23×10-3mm2/sec of ADCmean, sensitivity, specificity, positive predictive value and
negative predictive value were 85, 96, 98 and 58 %, respectively.

CONCLUSION

All the ADC parameters showed significant difference between mass-forming AIP from PDAC. Particularly, the diagnostic
performance of ADCmax was highest and ADCmax might help in differentiating the two conditions.

CLINICAL RELEVANCE/APPLICATION

ADCmax which was obtained by placing ROI on visually most increased area within the lesion might help in differentiating mass-
forming autoimmune pancreatitis and pancreatic ductal adenocarcinoma.
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PURPOSE

To evaluate the feasibility of pancreatic T1 mapping and extracellular volume fraction (ECV) for assessing patients with impaired
glucose tolerance (IGT).

METHOD AND MATERIALS

This prospective study was approved by our institutional review board and written informed consent was obtained. Forty-four
consecutive patients with known or suspected pancreatic disease underwent contrast-enhanced magnetic resonance (MR) imaging
including T1 mapping using saturation recovery sequence. Patients were classified into two groups according to American Diabetes
Association criteria: HbA1c < 6.5% (Low value group), and HbA1c >= 6.5% (High value group). Pre-contrast pancreatic T1 value
and ECV of the pancreas were computed. Pre-contrast pancreatic T1 value, ECV and HbA1c values were then compared.

RESULTS

HbA1c values positively correlated with pre-contrast pancreatic T1 value and ECV (r = 0.79, P < 0.001 and r = 0.60, P < 0.001,
respectively). The pre-contrast pancreatic T1 value and ECV were significantly higher in High value group than in Low value group
(P < 0.0001). Although there was no significant difference between two qualitative values (P = 0.14), the sensitivity, specificity,
and area under the receiver-operating-characteristic curve for differentiating High and Low value groups were superior in ECV
(100%, 93.5%, and 0.990) compared to pre-contrast pancreatic T1 value (84.6%, 96.8%, and 0.906).

CONCLUSION

ECV of the pancreas could serve as a potential imaging biomarker for the assessment of pancreatic fibrosis leading to IGT.

CLINICAL RELEVANCE/APPLICATION

Our study demonstrated ECV possibly indicates severity of glucose intolerance. This index may be an important quantitative
imaging biomarker for the screening of patients with IGT.
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PURPOSE

To determine the incidence and nature of pancreaticobiliary lesions developed in a prospective cohort of patients with treated
type 1 autoimmune pancreatitis (AIP), to evaluate the imaging pattern, and to identify risk factors for disease relapse.

METHOD AND MATERIALS

From a prospectively managed radiological and clinical database (since 2012) of consecutive AIP patients who were treated and
followed up (>=18 months) at our institution, patients with pancreaticobiliary lesion(s) development during follow-up were
identified. Imaging pattern was compared to the initial attack. Univariate and multivariate analysis was conducted for factors
predicting relapse.

RESULTS

Among 103 patients with treated type 1 AIP, 44 (42.7%) patients had pancreaticobiliary lesions during follow up (median time
interval to initial diagnosis: 17 months, range 3 to 62 months). The majority of them were after steroid discontinuation (63.6%),
the others during maintenance therapy (29.5%) or with steroid tapering (6.8%). All lesions were disease relapse, which responded
to steroid treatment. Imaging pattern change was common. Pancreas involvement was less frequent (81.8% vs 100%, p=0.003),
and pancreas size was smaller (p<0.01) at relapse. Extra-pancreatic bile duct (ExPanBD) involvement was more severe and
extensive at relapse (both p<0.01). Multivariate analysis revealed ExPanBD involvement (hazard ratio 1.976, 95% CI 1.149-3.570,
p=0.023) and a lower serum response index (hazard ratio 1.834, 95% CI 1.073-3.322, p=0.037) as significant independent
predictors of relapse.

CONCLUSION

AIP relapse is common, often with image pattern change mimicking a new neoplasm. ExPanBD involvement at initial diagnosis and
a poorer serum response at the induction phase suggests high risk of relapse.

CLINICAL RELEVANCE/APPLICATION

In treated type 1 AIP, it is not uncommon to observe new pancreaticobiliary lesion development, when the original lesions have
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subsided. The lesions may be mass-like, and the image pattern may differ from the initial attack. However, disease relapse is
much more likely than development of a new malignancy. Close radiological follow-up shows lesion resolution after re-
administration of steroid treatment.
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PURPOSE

to evaluate the predictive value of preoperative CT features for the risk of postoperative pancreatic fistula.

METHOD AND MATERIALS

this IRB-approved retrospective study included 88 Patients who underwent pancreaticoduodenectomy in two centers. Patients
were divided in 2 groups according to clinical data: 44 patients with clinically-relevant postoperative pancreatic fistula (POPF
group), and 44 patients without POPF (non-POPF group). One reader experienced in pancreatic imaging (at least 10 years'
experience) for each center reviewed the preoperative MDCTs of the patients of the center and measured at the planned
resection plane the main pancreatic duct (MPD) diameter, the density of the parenchyma in the different enhancement phases
and the parenchymal thickness. The difference in attenuation between the venous and arterial phase was calculated as a
surrogate for parenchymal fibrosis: increasing attenuation from the arterial to the venous phase was interpreted as a sign of
fibrosis. Body composition was analysed by calculating visceral adipose tissue area (VAT), subcutaneous adipose tissue area
(SAT), and skeletal muscle area at the L2-level using ImageJ software. Retrorenal fat thickness and psoas density were also
measured. Fisher's exact test was used for categorical variables and Mann-Whitney test for continuous variables.

RESULTS

MPD diameter was 2,7±2,6 mm in the fistula group and 6,3±3,1 mm in non-fistula group (P<0,0001). The mean attenuation
difference between venous and arterial phase was 2,6 HU in POPF group and -13,2 HU in non-POPF group (P=0,0010). SAT was
18018,6 mm2 in POPF group and 12269,7 mm2 in non-POPF group (P=0,004). No significant difference observed for the other
parameters.

CONCLUSION

fibrosis, expressed by increasing enhancement of the normal pancreatic parenchyma at the planned resection plane, MPD
diameter and increased SAT may express increased risk for pancreatic fistula after pancreaticoduodenectomy.

CLINICAL RELEVANCE/APPLICATION

a preoperative assessment based on standard CT imaging of the risk of developing POPF could be useful for patient risk
stratification and better and more personalized treatment planning.
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PURPOSE

To determine optimal energy level using mono-energetic algorithm for necrosis depiction in acute pancreatitis in terms of necrosis
conspicuity and image quality during dual-energy CT of pancreas.

METHOD AND MATERIALS

Retrospectively enrolled 48 patients of acute pancreatitis with proven necrosis (24 male and 24 female) between March 2015 and
January 2016. The median age was 46 years. Dual-energy (100kVp and Sn140kVp) was performed. And portal venous phase was
chosen to be the acquisition phase. Three imaging series (100kVp, Sn140kVp and mixed imaging) were reconstructed
automatically after acquisition. In addition 12 Image data sets, at energy levels ranging from 40keV to 150keV (in 10-keV
increment) were reconstructed using mono-energetic algorithm. Two radiologists blindly evaluated these 15 image datasets and
graded subjective image quality in 4-point scale on a per necrosis basis. Five parameters of image quality, including difference of
CT value between pancreatic parenchyma and necrosis, CNR of pancreatic parenchyma-to-necrosis, signal to noise ratio (SNR) of
pancreas, image noise and score of subjective diagnosis were compared between image sets. ANOVA and bonferroni correction
were used to do the statistic analysis.



RESULTS

The inter-observer agreement was excellent (ICC: 0.8).Difference of CT value between pancreatic parenchyma and necrosis was
significantly higher on 40keV images than others(p <0.001), but the score of subjective diagnosis couldn't meet the diagnosis
standard. The second was 50keV, and the score could just meet the diagnosis standard. Image noise of 80keV was significantly
lower than others(p <0.001),while CNR,SNR and score of subjective diagnosis of 80keV were significantly higher than others
respectively(p <0.001).

CONCLUSION

It is demonstrated in the study 50keV image reconstructed by mono-energetic algorithm might improve depiction of necrosis for
acute pancreatitis on second generation dual-source scanner, while 80keV image might improve CNR, SNR and image quality.

CLINICAL RELEVANCE/APPLICATION

Since the necrosis is illustrated to be the most serious morphologic findings closely relating to mortality, it is crucial to have a
correct assessment of it in acute pancreatitis. Dual-energy CT allows a better delineation of necrosis by applying mono-energetic
post-processing. It is suggested to use 50keV as the optimal energy level to detect necrosis of acute pancreatitis.
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PURPOSE

To evaluate diagnostic performance and image quality of low-tube voltage and low-contrast agent dose protocol for hepatic
dynamic computed tomography (CT).

METHOD AND MATERIALS

This retrospective study, held between January and May 2018, included 424 patients (mean age, 70.5±10.1 years; 289 men, 135
women). They underwent hepatic dynamic CT using one of two protocols: tube voltage, 80 kVp; contrast dose, 360 mgI/kg, and
iterative reconstraction (n=180) and tube voltage, 120 kVp; contrast dose, 600 mgI/kg, and filtered back projection (n=224). Two
radiologists independently scored lesion conspicuity and image quality using 5- and 3-point scales, respectively. Another radiologist
measured CT number of abdominal organs, musclues, and hepatocellular carcinoma (HCC) in each phase. Lesion detectability,
diagnostic ability for HCC, image quality of the arterial phase, CT number including lesion-to-liver ratio, and radiation dose were
compared between protocols.

RESULTS

Both protocols showed high lesion detectability (sensitivity, 86.1%-92.5%; specificity, 94.6%-97.3%; accuracy, 92.8%-95.0%) and
diagnostic ability for HCC (sensitivity, 85.7%-93.3%; specificity, 93.6%-98.6%; accuracy, 93.3%-96.6%). The 120-kVp protocol
showed better image quality for the arterial phase than the 80-kVp protocol (P<0.0001 for both); however, the ratio of fair image
quality was not significantly different (P=0.3161 and 0.4084). CT number of abdominal organs and muscles was higher in the 80-kVp
protocol than in the 120-kVp protocol in each phase (P<0.0001-0.0357) for all structures, except portal vein in the arterial phase
and renal medulla in the portal venous phase (P=0.1760 and 0.1280). Lesion-to-liver ratio was not significantly different for all
phases (P=0.2108-0.8653). Volume CT dose index and dose-length product in the arterial phase were significantly lower for the 80-
kVp protocol than for 120-kVp protocol (15.2±3.6 vs 32.1±9.3 mGy and 397.3±122.2 vs 880.2±312.7 mGy·cm, respectively,
P<0.0001 for both).

CONCLUSION

The 80-kVp protocol has diagnostic performance and image quality, equivalent to the 120-kVp protocol, with lower radiation and
contrast agent doses.

CLINICAL RELEVANCE/APPLICATION

Low-tube voltage with iterative reconstruction for hepatic dynamic CT may decrease radiation and contrast agent doses, with
equivalent diagnostic performance and image quality than the 120-kVp protocol.
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PURPOSE

Assess the feasibility of whole-body MRI imaging in 30 minutes in oncologic applications.

METHOD AND MATERIALS

Our IRB approved this HIPPA-compliant prospective study. Twenty-six adult patients assessed for metastatic diseases were
scanned with WB-DWI methods using a 3T MRI scanner. Axial fat-suppressed T2-weighted (T2WI), DWI, precontrast TS T1-
weighted (T1WI) followed by post contrast FS T1WI in the arterial, portal venous and delayed phases were acquired (gradient time
of 30 minutes). A single reader utilizing a five-point-scale recorded image quality of each WB-MRI study. Findings on whole-body
MRI were recorded. The number of lesions was compared to those detected on CT or PET-CT studies, performed with 12 months of
whole-body MRI if available. The WB-MRI, CT, and PET-CT were divided into standard anatomical location including chest,
abdomen, and pelvis. The number of lesions within each anatomic location was compared in all three modalities.

RESULTS

Our study included 14 males and 12 females with the mean (±standard deviation) age of 55(±14) years. All whole-body MRI
examinations were successfully obtained in the median time of 35 (IQR, 29-39) minutes. There were 17,21 and 8 lesions detected
from chest, abdomen and pelvis, respectively in CT studies (N=19). Additionally, total of 0, 3, 2 lesions were detected in the chest,
abdomen and pelvis respectively by assessing PET-CT studies (N=5). The WB-MRI detected 15 Lesions in chest, 38 Lesions in
abdomen and 8 lesions in pelvis. All lesions detected on PET-CT were also detected on WB-MRI. Four lesions (16%) detected on
WB-MRI in abdomen parts were missed on CT, while WB-MRI missed 2 lesions (11%) detected by CT in the chest parts; all were
less than 10 mm. These two studies are comparable in detecting lesions in the pelvis. The overall image quality of whole-body MRI
was 4/5.

CONCLUSION

We have demonstrated that fast multiparametric WB-MRI may be preformed in approximately 30 minutes, with relatively high image
quality. Lung lesions <10mm may not be readily detected by WB-MRI.

CLINICAL RELEVANCE/APPLICATION

Whole-body MRI might be an acceptable alternative for CT or PET, in staging, assessment and monitoring of treatment response in
oncologic applications.
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PURPOSE

To evaluate the image quality improvement and noise reduction in routine dose, non-enhanced abdomen CT imaging by using a
deep learning-based image reconstruction algorithm in comparison with ASIR-V .

METHOD AND MATERIALS

9 patients who underwent routine dose, abdomen CT using GE Revolution CT (GE Healthcare, Waukesha, WI) were included . After
scanning, all scans were reconstructed with the recommended level of 40% ASIR-V and for comparison purpose and deep learning-
based image reconstruction algorithm (TrueFidelityTM, GE Healthcare).DLIR-L, DLIR-M, DLIR-H. The CT attenuation values and SD
of the subcutaneous fat, back muscle and descending aorta were measured at the level of tracheal carina of all reconstructed
images. The signal-to-noise ratio (SNR) was calculated with SD representing image noise. The subjective image quality was
independently evaluated by two experienced radiologists.

RESULTS

For all DLIR images, the objective image noise (SD) of fat, muscle and aorta decreased and SNR increased along with DLIR-L, DLIR-
M, DLIR-H. The SD of DLIR images were significantly lower than that of 40% ASIR-V. In terms of subjective image evaluation, all
DLIR reconstructions and 40% ASIR-V had good diagnostic acceptability. However, DLIR-M, DLIR-H showed significantly superior
visibility of small structures when compared with the 40% ASIR-V and DLIR-L, and DLIR-H was the best series of TrueFidelity
images, with a highest subjective image quality, at the same time the image sharpness was not significantly decreased in DLIR-H
images.

CONCLUSION

In routine dose, non-enhanced abdomen CT, DLIR show greater potential in reducing image noise and artefacts and maintaining
image sharpness when compared to the recommended level of 40%ASIR-V algorithm. Combining both the objective and subjective
evaluation of images, non-enhanced abdomen CT images reconstructed with DLIR-H have the highest image quality.
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CLINICAL RELEVANCE/APPLICATION

Recently a deep learning-based image reconstruction algorithm has been introduced . This image reconstruction technique employs
deep CNN-based models, including millions of trained parameters, to improve the image quality with natural image texture, lower
image noise, and high-resolution

Participants
Nathan Huber, Rochester, MN (Presenter) Nothing to Disclose
Andrew Missert, PHD, Rochester, MN (Abstract Co-Author) Nothing to Disclose
Shuai Leng, PHD, Rochester, MN (Abstract Co-Author) Nothing to Disclose
Lifeng Yu, PhD, Rochester, MN (Abstract Co-Author) Nothing to Disclose
Cynthia H. McCollough, PhD, Rochester, MN (Abstract Co-Author) Research Grant, Siemens AG

For information about this presentation, contact:

mccollough.cynthia@mayo.edu

PURPOSE

Deep-learning-based CT denoising methods are typically trained on images using a single set of reconstruction parameters.
However, reconstruction parameters vary considerably between abdominal CT exam types and practices. This work aimed to
quantify the performance of a convolutional neural network (CNN) denoising algorithm when applied to abdominal CT images with
reconstruction parameters different from the training data.

METHOD AND MATERIALS

A CNN with 36 convolutional layers was trained on 250,000 image patches clipped from ten contrast-enhanced abdominal CT scans
reconstructed with a Siemens' D30 kernel, 3 mm image thickness, and 275 mm field of view (FOV). Supervised learning was used for
training, with simulated quarter dose images used as inputs, full dose images as the ground truth, and a mean-squared-error loss
function. Six patients were reserved for testing the network. Baseline performance was evaluated with test data that had the same
reconstruction parameters as the training data. Without retraining, the network was then applied to data with a range of
reconstruction settings: FOV from 100 mm to 450 mm, kernel strength from D10 to D50, and image thickness from 1 to 5 mm.
Performance was evaluated by visual assessment, root mean square error, noise level, and spatial resolution. Percent noise
reduction was calculated as the difference in noise level from quarter dose to CNN output divided by quarter dose noise level.

RESULTS

The CNN demonstrated 73±6 % noise reduction relative to quarter dose at baseline, with no degradation of spatial resolution (i.e.,
when test data reconstruction = training data reconstruction). CNN denoising efficacy was decreased, to only 47±5 % noise
reduction, when FOV was decreased by 50 mm (p = 0.0004), or to only 60±7 % noise reduction, when a smoother (D20) kernel was
used (p = 0.001). Resolution loss was noted (visual and line profile inspection) when the network was applied to larger FOVs or
sharper kernels. CNN performance was largely maintained when applied to test data with different image thicknesses.

CONCLUSION

Performance of the evaluated CNN-based CT denoising method varied significantly with FOV and kernel strength, but not with image
thickness.

CLINICAL RELEVANCE/APPLICATION

While impressive noise reduction can be obtained using CNNs, reconstruction parameters must be carefully considered.
Improvements in generalizability are therefore necessary.
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PURPOSE

To compare the performance of reconstructed abbreviated MRI (AMRI) protocols derived from a full gadoxetic acid-enhanced MRI
for HCC screening in an at risk population.

METHOD AND MATERIALS

This retrospective study included 237 consecutive eligible patients (M/F 146/91, mean age 58y) with chronic liver disease (cirrhosis
or HBV without cirrhosis) who underwent gadoxetic acid MRI in 2017 for HCC screening. Patients with history of HCC/other
malignancies, liver transplantation and acute liver disease were excluded. Three reconstructed AMRI sets were assessed separately
by 3 independent radiologists: non contrast (NC-AMRI: T2WI HASTE+diffusion weighted imaging (DWI)), Dynamic-AMRI (Dyn-AMRI:
T2WI+Dynamic T1WI) and EOB-AMRI (T2WI+DWI +T1WI hepatobiliary phase). Lesions were characterized using a composite
scoring system for NC-AMRI and EOB-AMRI [negative, subthreshold (<10mm), positive] and LI-RADS v2018 algorithm was used for
Dyn-AMRI. Only LI-RADS5 lesions were considered HCC. A preliminary cost-effectiveness analysis was performed comparing each
AMRI set to published ultrasound (US) sensitivity in USA (60%).

RESULTS

The reference standard demonstrated 13/237 patients with HCC (incidence 5.5%, mean size 33.7±30mm, range:10-120mm). Inter-
reader agreement was substantial for NC-AMRI and EOB-AMRI (k=0.76 and 0.75) and excellent for Dyn-AMRI (k=0.86). Pooled per-
patient sensitivities were 61.5% for NC-AMRI [CIs: 34.4-83%], 84.6% for Dyn-AMRI [60.8-95.1%] and 80.8% for EOB-AMRI [53.6-
93.9%], without significant difference between sets (p-values range:0.06-0.16). Pooled per-patient specificities were 95.5% [92.4-
97.4%], 99.8% [98.4-100%] and 94.9% [91.6-96.9%], respectively, with a significant difference between Dyn-AMRI and the other
sets (p<0.01). All AMRI methods were cost-effective compared to US. Dyn-AMRI was the most cost-effective with incremental
cost-effectiveness ratios (ICER) of $11,253 and life-year gain of 11months compared to US.

CONCLUSION

We observed limited sensitivity of NC-AMRI protocol for HCC detection. EOB-AMRI and Dyn-AMRI showed a similar sensitivity with a
slightly better specificity and cost-effectiveness for Dyn-AMRI. Further confirmation in a larger study is needed.

CLINICAL RELEVANCE/APPLICATION

Non contrast abbreviated MRI (AMRI) showed low diagnostic performance for HCC screening. AMRI with dynamic T1 (Dyn-AMRI)
showed higher specificity and better cost effectiveness compared to AMRI with hepatobiliary phase.
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PURPOSE

To evaluate the accuracy of an abbreviated screening MRI protocol without contrast media for patients at risk for hepatocellular
carcinoma (HCC).

METHOD AND MATERIALS

This retrospective study was approved by our institutional review board. Four-hundred and twenty eight MRI exams were performed
at our institution in patients with increased risk for hepatocellular carcinoma , from January 2015 to December 2015. Exclusion
criteria were: history of treated HCC (166 cases) and subsequent studies of the same patient (123 cases). A total of 139 MRI
cases were anonymized without post-contrast series (abbreviated protocol) and retrospectively analysed by three radiologists with
different levels of experience (10, 8 and 1 year of experience with abdominal MRI). Later, one senior radiologist re-evaluated the full
protocol as the reference standard, using LI-RADS v.2018. The abbreviated protocol included T2 weighted, fat-saturated T2
weighted, diffusion-weighted and GRE in/out-of-phase sequences. The following criteria were evaluated: presence of nodule
suspicious for HCC, lesion size, lesion location and presence of nodule on each MRI sequences of the abbreviated protocol.

RESULTS

One-hundred and thirty nine patients were included, 38 women and 101 men, with an average age of 54.1 years. Sensitivity,
specificity, positive predictive value, negative predictive value and accuracy of abbreviated protocol for detection of nodules
categorized as LI-RADS 4 and 5 (reference standard) were: 88.3%, 77.2%, 74.6%, 89.7% and 82.0% (most experienced reader),
85.0%, 78.5%, 75.0%, 87.3% and 81.3% (intermediate experienced reader) and 85.0%, 73.4%, 70.8%, 86.6% and 78.4% (less
experienced reader), respectively. Interobserver agreement was moderate for lesion detection (weighted K= 0.57, CI=0.41-0.78).
The sensitivity of each MRI sequence was 71.7%, 73.3% and 76.7% on T2-weighted, 68.3%, 75.0% and 73.3% in fat-saturated
T2-weighted, 76.7%, 75.0% and 73.3% in in/out-of-phase and 63.3%, 70.0% and 68.3% in DWI for most experienced, intermediate
experienced and less experienced readers, respectively.

CONCLUSION

The abbreviated MRI protocol demonstrated high sensitivity for hepatocellular carcinoma screening in risk patients.



CLINICAL RELEVANCE/APPLICATION

HCC is the most common primary malignancy of the liver and a common cause of death from cancer worldwide. Abbreviated MRI
protocol possibly allows more cost-effective, high sensitivity imaging for HCC screening.
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PURPOSE

A number of studies have demonstrated that acute pancreatitis (AP)can result in liver damage, which is often without obvious
clinical symptoms, but plays an important role in the progression of AP and other organ damage.Fewer studies published about the
difference in hepatic perfusion parameters in patients with AP, Therefore, we quantitatively investigated hepatic perfusion in
patients with mild AP(MAP) and severe AP (SAP)compared to control group using perfusion CT.

METHOD AND MATERIALS

The clinical and abdominal CT data on all patients were retrospectively analyzed, including 61 patients with AP and 15 cases as a
control group,and the AP group further classified into mild AP(26 cases)and severe AP(35 cases) according to CT severity index
(CTSI).Upper abdomen perfusion CT imaging was performed in all cases by 3rd-generation dual-source CT. Perfusion CT imaging
was obtained for 54 s beginning with a bolus injection of 60 ml of contrast agent (600-630 mgI/kg) at a flow rate of 5 ml/s.
Perfusion data were analyzed by the deconvolution method to obtain blood flow(BF, mL/100mL/min),blood volume(BV,
mL/100mL),arterial liver perfusion (ALP, mL/100mL/min) , portal venous liver perfusion (PVP, mL/100mL/min),mean transit
time(MTT,s) and hepatic perfusion index(HPI,%). Finally, hepatic perfusion parameters were compared for any significant (P < 0.05)
differences among mild AP patients, severe AP patients and control group.

RESULTS

Various perfusion parameters was significantly higher in the control group than severe AP patients (BF:p=0.002 BV:p=0.000,
PVP:p=014,MTT:p=0.000,HPI:p=0.039, p < 0.05 ; ALP: p=964>0.05 ). There was no significant difference in various perfusion
parameters between mild AP patients and the control group ,except in MTT(8.53±0.92s vs 7.59±1.30s,p=0.018).

CONCLUSION

Using quantitative analysis on hepatic perfusion CT, we demonstrated the decrease of various hepatic perfusion parameters
,namely hepatic blood perfusion in SAP, responding to the changes in hepatic hemodynamics in SAP,hepatic perfusion CT is useful
for evaluation and prediction of liver damage in patients with SAP.

CLINICAL RELEVANCE/APPLICATION

(dealing with adjunct to imaging) ' In patients with pancreatitis, CT liver perfusion imaging is a non-invasive method to help assess
hemodynamics and microvascular changes in the liver.'
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PURPOSE

To prospectively compare the diagnostic performance of multiple noninvasive tests for staging hepatic fibrosis in patients with
chronic liver disease using histology as the reference standard

METHOD AND MATERIALS

This is a single-center, IRB-approved, HIPAA-compliant, prospective pilot study. Adults with chronic liver disease presenting to
Interventional Radiology for random liver biopsy are enrolled prior to biopsy. Ultrasound shear-wave elastography of the liver is
performed using a Philips scanner with standard acquisition parameters to measure liver stiffness (USE). MR elastography of the
liver is performed using a 1.5 T Siemens scanner with standard acquisition parameters to measure liver stiffness (MRE). All patients
undergo CT-guided liver biopsy and obtained CT images of the liver are used to measure liver surface nodularity (LSN score) using a
previously described semi-automated method. Serum labs within 30 days of liver biopsy are used to calculate the FIB-4 score, a
serum biomarker of hepatic fibrosis. The concordance of FIB-4 score, LSN score, USE, and MRE with histologic Metavir staging of
hepatic fibrosis are assessed using Harrell's C statistics. Odds Ratios (OR) from ordinal logistic models are reported.

RESULTS

The preliminary data includes fifteen adults (11 female; age range 34 - 72, mean 55). Mean interval between liver biopsy and
ultrasound/MR is 0 days. The histologic range of hepatic fibrosis includes 7 livers with no fibrosis (F0), 3 with mild-moderate fibrosis
(F1-2), and 5 with advanced fibrosis-cirrhosis (F3-4). Mean and range of FIB-4 score are 1.7 (0.5 - 4.4). Mean and range of LSN
score are 2.7 (2.0 - 4.1). Mean and range of hepatic stiffness measured by USE and MRE are 8.8 kPa (3.9 - 17.9) and 5.4 kPa (2.4
- 15.7), respectively. The C-stat concordance for FIB-4 score, LSN score, USE, and MRE are 0.84, 0.87, 0.77, and 0.85
respectively. Odds of moving up one fibrosis stage are 3.84 (p=0.013), 69.8 (p=0.005), 1.01 (p=0.267), and 1.53 (p=0.019),
respectively, per one unit increase.

CONCLUSION

In this pilot study, liver surface nodularity score has non-inferior diagnostic performance compared to FIB-4 score, USE, or MRE in
staging hepatic fibrosis in patients with chronic liver disease.

CLINICAL RELEVANCE/APPLICATION

Liver surface nodularity score may serve as a quantitative biomarker for staging hepatic fibrosis in patients with chronic liver
disease.
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PURPOSE

To compare the accuracy of using conventional liver-spleen (LS) CT ratio or fat concentration (FC) in spectral CT to quantify non-
alcoholic fatty liver using the fat fraction (FF) determined using magnetic resonance Q-dixon (MRQd) technique as a reference
standard.

METHOD AND MATERIALS

Retrospectively analyzed 80 liver patients with both MRQd and spectral CT within one week. Using MRQd results, patients were
divided into normal and fatty liver groups (normal: n=20, FF<5%; mild: n=26, FF=5%-10%; moderate: n=20, FF=11%-25%; and
severe: n=14, FF>25%). The liver FC was measured on the lipid-based material decomposition images in spectral CT by 2 senior
abdominal radiologists by placing regions of interest in two different hepatic lobes over 7 image slices centered at the hepatic portal
level. Final FC values were obtained by averaging the measurements. The two doctors also measured the LS CT ratio on the 70keV
images. Measurements were repeated three times weekly to evaluate the repeatability using intra-group or inter-group correlation
coefficient (ICC). The correlation between MRQd and spectral CT results was analyzed. The diagnostic efficacy of using FC in
spectral CT for differentiating normal and mild fatty livers was tested by ROC curve.

RESULTS

The ICC values were high indicating consistent measurements. There were differences in FC between any groups (P<0.05), while
the LS ratio was not significantly different between the normal and mild fatty liver group (p>0.05). There was a positive correlation
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between FC in spectral CT and FF in MRQd (r=0.959, P<0.001), and a negative correlation between LS ratio and FF (r=-0.848,
P<0.001). ROC curve analysis showed that with a FC cut-off value of 351.19mg/ml, the sensitivity, specificity and area under curve
were 95%, 100% and 0.990, respectively in differentiating the normal and fatty liver group.

CONCLUSION

The fat concentration in spectral CT has excellent correlation with the fat fraction by MR Q-dixon and is better than that
determined by liver-spleen CT ratio. FC in spectral CT has high accuracy to differentiate normal and fatty livers for non-alcoholic
fatty liver patients.

CLINICAL RELEVANCE/APPLICATION

The fat concentration measurement in spectral CT can replace the Liver-Spleen CT Ratio as an imaging method for the diagnosis of
fatty liver, and its accuracy is high.
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PURPOSE

MR elastography (MRE) is increasingly used clinically to noninvasively assess hepatic stiffness, an imaging biomarker used to detect
and monitor liver fibrosis. Although MRE is well studied in research settings, less is known about its performance in clinical settings
where measurements are typically made by MR technologists who may be unfamiliar with the analysis. As part of a quality practice
improvement project, we compared liver stiffness measurements made by MR technologists on clinical MRE exams with those made
by expert MRE analysts.

METHOD AND MATERIALS

We retrospectively identified 46 MRE slices from 10 patients (60% female, age 27 to 69) who underwent 3T clinical MRE exams (2D
SE-EPI at 60 Hz) at our institution. The MR technologist who performed each exam analyzed each MRE slice using commercial
clinical analysis software on the GE scanner console by drawing regions of interest (ROIs) on the liver. Two expert MRE analysts
(each with >= 300 research MRE exams analyzed) also analyzed the MRE slices, drawing ROIs according to QIBA MRE analysis
guidelines using MRE-Quant analysis software (Mayo Clinic). Mean stiffness values (kPa) measured by MR technologists and expert
analysts were compared pairwise by intraclass correlation coefficient (ICC) and Bland-Altman analyses, using bootstrap-based tests
to adjust for within-patient dependence.

RESULTS

ICC between analysts (0.981) was higher than between technologists vs Analyst 1 (0.857, p<0.001) and vs Analyst 2 (0.869,
p<0.001). MRE measurements by MR technologists were 0.39 (p<0.001) and 0.30 (p<0.001) kPa lower than those by Analyst 1 and
2, respectively, with limits of agreement (LOA) of (-1.52, 0.73) and (-1.46, 0.85) kPa. Bias between analysts (0.09 kPa, LOA [-
0.45, 0.63 kPa]) was small but significant (p=0.002).

CONCLUSION

In clinical patients, there is less agreement in MRE stiffness measurements between MR technologists and expert MRE analysts than
between two expert analysts. Compared to expert analysts, MR technologists underestimate liver stiffness. Research is needed to
determine whether additional MR technologist experience and/or training will improve agreement between their measurements and
those made by expert analysts.

CLINICAL RELEVANCE/APPLICATION

Stiffness measurements by MR technologists may differ meaningfully from those by expert analysts. Additional training may be
required before MR technologists' measurements are reported clinically.
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PURPOSE

To predict the rate of liver regeneration in recipients after living donor liver transplantation (LDLT) using preoperative CT texture
and shape analysis of the future graft.

METHOD AND MATERIALS

103 donor-recipient pairs who underwent LDLT using right lobe graft were retrospectively included for this study. All donors
underwent preoperative liver CT using same CT scanner. We semi-automatically segmented the right lobe of the liver which was to
be a future graft using commercially available software. The volume of the future graft (Vpre) was measured and texture and shape
analysis of Vpre was performed. All recipients underwent follow-up CT (mean, 12.0 ± 1.1 months) after surgery. The graft liver was
segmented in the same manner, and the volume of the graft (Vpost) was measured. The regeneration index (RI) was defined by the
following equation: [(Vpost-Vpre)/Vpre]×100 (%). We performed a stepwise, multivariate linear regression analysis to investigate
the correlation between clinical features, texture and shape parameters and RI, and made the best-fit model for predicting RI.

RESULTS

The mean RI was 49.8 ± 44.7%. In the univariate analysis, Vpre, effective diameter, surface area, sphericity, roundness,
compactness, energy and grey level co-occurrence matrix inverse difference moment (GLCM IDM) were significantly correlated with
RI (p<0.05). In the multivariate analysis, Vpre (ß, -0.121, 95% CI: -0.176 - -0.066) and roundness_m (ß, -1.34, 95% CI: -2.67 - -
0.01) as well as the sex (ß, 27.75, 95% CI: 10.60 - 44.91) of the donor and preoperative serum protein (ß, 9.85, 95% CI: 0.74 -
18.97) were shown to be independent predictors of RI (p<0.05). The best-fit predictive model for RI was as follows: RI (%) = 71.50
+ 9.85×preoperative serum protein (g/dL) - 0.121×Vpre (mL) - 1.34×roundness_m (+ 27.75, if donor is female), where
roundness_m = (roundness-0.780)×1,000.

CONCLUSION

Texture and shape parameters of the liver including Vpre and roundness were associated with liver regeneration. Preoperative CT
texture and shape analysis of the future graft can be useful for predicting the rate of liver regeneration in recipients after LDLT.

CLINICAL RELEVANCE/APPLICATION

Preoperative CT texture and shape analysis of the future graft can help predict liver regeneration in recipients and assist in the
surgical planning of LDLT.
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PURPOSE

Objective: To evaluate the potential role of diffusion kurtosis imaging (DKI)-derived parameters by using histogram analysis derived
from whole-tumor volumes for prediction of the status of KRAS/NRAS mutations in patients with rectal adenocarcinoma.

METHOD AND MATERIALS

152 consecutive patients with rectal adenocarcinoma who underwent MRI examination including DKI (b values: 0, 700, 1400, and
2100 sec/mm2) were retrospectively evaluated. The quantitative parameters of D, K, and conventional apparent diffusion
coefficient (ADC) were measured using whole-tumor volume histogram analysis. Student's t-test or Mann-Whitney U-test, receiver
operating characteristic (ROC) curves, and Spearman's correlation were used for statistical analysis.

RESULTS

All the percentiles metrics of ADC and D values were significantly lower in the mutated group than those in the wild-type group (all
P< 0.05), except for the minimum value of ADC and D (both P > 0.05), while K-related percentiles metrics were higher in the
mutated group compared with those in the wild-type group (all P< 0.05). Regarding the comparison of the diagnostic performance
of all the histogram metrics, K75th showed the highest AUC value of 0.866, and the corresponding values for sensitivity, specificity,
PPV, and NPV were 67.57% and 92.31%, 89.29%, and 75.0%, respectively.

CONCLUSION

It was revealed that DKI metrics with whole-tumor volume histogram analysis, especially the K75th parameter, yielded more
preferable AUC and specificity values for predicting KRAS/NRAS mutations than ADC and D values, and thus may potentially serve
as an optimal imaging biomarker for the prediction of KRAS/NRAS/BRAF mutations for guiding targeted therapy.

CLINICAL RELEVANCE/APPLICATION

DKI metrics with whole-tumor volume histogram analysis, especially the K75th parameter, may potentially serve as an optimal
imaging biomarker for the prediction of KRAS/NRAS mutations
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PURPOSE

Wide variability exists in our ability to predict radiation-induced liver disease (RILD) in hepatocellular patients (HCC) treated with
radiotherapy (RT). An unmet need exists for objective metrics to risk stratify patients, especially among those at highest risk with
baseline Child-Pugh (CP)-B/C cirrhosis. We hypothesized that a radiomic signature derived from 99m-Tc sulfur colloid sulfur colloid
(SC) SPECT/CT scans could inform on RILD risk prediction in HCC patients.

METHOD AND MATERIALS

92 consecutive HCC patients with underlying cirrhosis treated with RT (n=45 SBRT; n=47 proton RT) were retrospectively reviewed
for clinical data including CP score, prior liver-directed therapy (LDT), vascular invasion, gross tumor volume (GTV), and RILD-
specific death. Pre-treatment SC SPECT imaging of the uninvolved liver was mined to obtain 33 radiomic features. Univariate
analysis was performed using Fine & Gray competing risk regression models to evaluate associations between radiomic features and
RILD-death, with tumor progression, additional LDT, and non-RILD deaths treated as competing risks. Bonferroni multiple testing
adjustment was applied such that a=0.05/33.

RESULTS

Patients had 33% CP-B/C class, 32% vascular invasion, 52% prior LDT, and median GTV was 33cc. During a median follow-up of 11
months, 8 RILD-related deaths occurred, all in patients with CP-B/C. 24/33 radiomic features were significantly associated with
RILD-death (p<0.0015), with the strongest predictors being dissimilarity and zone percentage (both HR 0.1 per 1-SD increase),
which measure image heterogeneity at the locoregional level. In contrast, the only clinical feature predictive of RILD-death was CP-
B/C. Within the CP-B/C subgroup (n=30), 8 features retained statistical significance for RILD-death risk prediction, with kurtosis
being the most significant (HR 1.4, p<0.0001). Among these patients, 6/15 with kurtosis above the median had RILD-death
compared with 2/15 with kurtosis below the median. Further multivariate analysis was not performed due to few RILD-deaths.

CONCLUSION

Radiomic SC SPECT signatures may provide an objective biomarker for predicting RILD-specific death that may further stratify risk
beyond Child-Pugh class.

CLINICAL RELEVANCE/APPLICATION

Radiomic signatures derived from pre-treatment sulfur colloid SPECT/CT may offer improved hepatotoxicity risk prediction in
hepatocellular carcinoma patients treated with radiotherapy.
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PURPOSE

Stereotactic Body Radiation Therapy (SBRT) is used in patients with HepatoCellular Carcinoma (HCC).In this study,we evaluate
factors associated with failure.

METHOD AND MATERIALS

This is a retrospective analysis of HCC patients treated between 6/2007 and 1/2017. Failure was defined as: in-field (within 80%
isodose line), out-field (outside 80% isodose line within the liver), and distant (outside the liver). Biological effective dose (BED)
was calculated using alpha/beta = 10. Absolute lymphocyte count (ALC) nadir was defined as the lowest ALC within 2 months after
SBRT and low ALC nadir was described as ALC <0.5 k cell/uL. Statistical analysis was done using chi-squared testing, logistic
regression, and Kaplan-Meier methods.

RESULTS

113 patients with a median age of 63 years (IQR 57-69 years) were included. 71% were male; 72% had Child Pugh A, 61% had
ECOG of 1 and 13.2% received liver transplant. The most common cause of HCC was hepatitis C (59%).The median tumor size was
25 mm (range 11-148 mm). The median dose of SBRT was 46.5 Gy (range 20-50 Gy) with median BED of 112.5 (range of 72-124.8).
With median follow-up of 22 months (range 0-122), 26 (23%) of patients had failure: 5 (19%) were in-field, 16 (62%) were out-
field, and 7 (27%) were distant metastases. 2 patients had concurrent in- and out-field failure. Progression free survival was 20.5
months (range 2-97 months) and the mortality rate was 36% and 54% in patients with any type of failure. In univariate analysis,
pre-treatment alpha fetoprotein (AFP), on-treatment AFP and International Normalized Ratio (INR) were associated with risk of any
failure (p=0.02, p=0.04 and p=0.04). 3-month post-treatment AFP was associated with risk of distant failure (p=0.03). Pre-
treatment AFP was associated with any failure in multivariate analysis (p=0.01). BED or dose were not associated with any failure.
Patient with low ALC nadir had lower overall survival (OS, 14.5 months versus 28 months, p-value=0.006). OS decreased to 9.5
months in patients with ALC nadir of <0.2 k cell/uL. In-field failure was associated with improved OS (p=0.03) and distant failure
with higher rate of mortality (p=0.0001).

CONCLUSION

Pre-RT and on-treatment AFP in addition to INR can predict future failure. Survival can be impacted by low ALC nadir.

CLINICAL RELEVANCE/APPLICATION

Pre-RT AFP and INR can predict failure.Lower ALC nadir can impact survival in HCC patients treated with SBRT.
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PURPOSE

The aim of this study was to build an appropriate diagnostic model for predicting pathological complete response (pCR) after
neoadjuvant chemoradiotherapy (nCRT) in patients with locally advanced rectal cancer (LARC) by combining magnetic resonance
imaging (MRI) parameters with clinical factors.

METHOD AND MATERIALS

Eighty-four patients with LARC who underwent MR examination before and after nCRT were enrolled in this study. MRI parameters
including cylindrical approximated tumor volume (CATV) and relative signal intensity of tumor (rT2wSI) were measured,
corresponding reduction rates (RR) were calculated, as well as MR tumor regression grade (mrTRG) and other conventional MRI
parameters were assessed. Logistic regression analysis with lasso regularization were performed and the appropriate prediction
model for pCR was built up. An external cohort of thirty-six patients was used as the validation group for testing the model.
Receiver operating characteristic (ROC) analysis was used to assess the diagnostic performance.

RESULTS

In the development and the validation group, 17 patients (20.2%) and 11 patients (30.6%), respectively, achieved pCR. Two CATV
related parameters (CATVpost and CATVRR), one rT2wSI related parameters (rT2wSIRR), and mrTRG were the most important
parameters for predicting pCR and were retained in the diagnostic model. In the development group, the area under the receiver-
operating characteristic curve (AUC) for predicting pCR is 0.88 (95% CI 0.78-0.97, p<0.001), with a sensitivity of 82.4% and a
specificity of 83.6%. In the validation group, the AUC is 0.84 (95% CI 0.70-0.98, p=0.001), with a sensitivity of 81.8% and a
specificity of 76.0%.
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CONCLUSION

A diagnostic model including CATVpost, CATVRR, rT2wSIRR, and mrTRG was useful for predicting pCR after nCRT in patients with
LARC and can increase the confidence of the organ-preserving strategy.

CLINICAL RELEVANCE/APPLICATION

Our study dealt with building an appropriate diagnostic model for predicting pCR in patients with LARC. We proved that parameters
like cylindrical approximated tumor volume (CATV) after nCRT (CATVpost) and reduction rate of CATV (CATVRR) are also useful in
assessing pCR. These findings could contribute to the medical community by enabling prescription of a patient-tailored treatment.
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PURPOSE

MR elastography (MRE) is an established noninvasive imaging technique for quantifying liver stiffness for diagnosing fibrosis. The
study purpose was to evaluate whether liver stiffness (LS) using MRE is associated with risk of developing radiation induced liver
disease (RILD) in patients receiving radiation therapy (RT) for liver tumors.

METHOD AND MATERIALS

We identified patients who received RT (>=20 Gy) between 2010 and 2018 for primary liver cancer (hepatocellular or
cholangiocarcinoma) or liver metastases, had an MRE exam <=6 months prior to RT, and had post-RT labs. LS was calculated as the
mean across ROIs on 4 MRE slices. Based on previous studies, LS<3 kPa was considered normal and LS>=3.0 kPa as representing
fibrosis. RILD was defined as an increase in Child-Pugh (CP) score of >=2 from baseline within 6 months of RT. Univariate Cox
models were used to assess correlation.

RESULTS

95 patients were identified. Median age: 65 years, range [30,87]. 48 had primary liver cancer and 47 had liver metastases. Mean
pre-RT LS was 3.9 kPa [1.8, 8.7]. Mean LS for patients with primary vs. metastatic tumors was 5.0 kPa vs 3.0 kPa (p<0.001). 19
patients (20%) developed RILD. Mean pre-RT LS was 5.1 kPa for patients who developed RILD vs. 3.6 kPA for patients who did not.
Pre-RT LS>3.0 kPa was associated with increased risk of post-RT RILD (hazard ratio (HR) 9.3, 95% confidence interval (CI) 2.1,
40.4; p=0.003). Kaplan Meier analysis showed that 6-month survival-free of RILD for baseline LS<=3.0 kPa was 91% (95% CI: 76,
100) compared to 52% (95% CI: 35, 76) for LS>3.0 kPa. Additionally, BMI (HR 1.12 per 1 point BMI; 95% CI: 1.0, 1.2; p=0.005)
and presence of cirrhosis (histologic or clinical evidence) (HR 4.9, 95% CI: 1.8, 12.0; p=0.002), were correlated with the
development of post-RT RILD; whereas age, gender, CP score, gross tumor volume, and RT parameters (dose, fractions, or
modality) were not significantly associated with risk of RILD.

CONCLUSION

Elevated pre-RT LS measured by MRE was associated with an increased risk of RILD in patients receiving high dose RT for liver
tumors.

CLINICAL RELEVANCE/APPLICATION

Risk of radiation-induced liver disease (RILD) has limited the use of radiation therapy for management of liver cancer; MRE
determined pre-RT liver stiffness may be a non-invasive predictor of RILD.
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PURPOSE

Treatment of advanced midgut neuroendocrine tumors with 177Lu-DOTATATE improves outcomes compared to octreotide alone as
2nd line therapy as demonstrated in the recent NETTER-1 trial. After its FDA approval, an increasing number of centers are
implementing this therapy. Here we describe early efficacy of this treatment in the Department of Radiation Oncology at
Washington University in St. Louis School of Medicine, including initial uptake verification, quantitative radiographic response, and
early clinical outcomes with respect to patient clinical status and early serologic response.

METHOD AND MATERIALS
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Patients were treated with 200 mCi of 177Lu-DOTATATE with a goal of delivering 4 infusions, each 2 months apart. After the 1st
infusion, patents obtain an In-11 (111In) DOTATATE single photon emission computed tomography (SPECT) scan to verify uptake.
After the 2nd infusion, we obtain a CT and/or MRI scan for response assessment. Depending on initial radiographic findings, we
either continue with treatment, or reassess with a Fluorine-18 (18F) deoxyglucose or DOTATATE PET scan. Blood samples were
collected between each treatment, as well as in the peri-infusion setting.

RESULTS

As of 4/1/2019, 39 patients have been treated at our institution. A total of 27 SPECT/CT scans were obtained after initial infusion
or mid-treatment (after 2nd infusion) CT or MRI course of therapy. A total of 17 patients have completed all 4 treatments. 1
patient did not complete the full course of therapy. Of the 17 patients who completed therapy at time of analysis, follow up imaging
was available for 16.

CONCLUSION

177Lu-DOTATATE delivery is feasible at a tertiary outpatient medical centers. Acute toxicities, distribution of uptake after infusion,
and interval imaging at mid-way through treatment as well as at time of progression/failure will be reviewed. Early analysis of
biomarkers and other factors predictive of clinical outcomes will be discussed as well.

CLINICAL RELEVANCE/APPLICATION

As the burden of patients surviving with metastatic tumors increase, the indications for targeted radiopharmaceuticals is expanding.
Understanding real-world outcomes for novel radiopharmaceuticals helps refine these therapeutics.
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PURPOSE

To evaluate the value of contrast enhanced ultrasound (CEUS) with perfusion quantitative analysis in monitoring the therapeutic
effect of pancreatic ductal adenocarcinoma (PDAC) during radiotherapy.

METHOD AND MATERIALS

From October 2017 to March 2019, 21 patients with histopathologically confirmed local advanced PDAC were included (15 men, 6
women; mean age, 65 years ± 2). All patients treated with chemoradiotherapy (CRT). The radiotherapy dose was 50.4Gy/28Fx with
S-1 40mg bid orally taken in radiotherapy day. CEUS were performed before and 4 weeks after CRT. All ultrasound examinations
were performed by an ACUSON Oxana 2 ultrasound equipment (Siemens Medical Solutions, USA) with a C6-1 convex array
transducer (1-6MHz). Time intensity curves (TICs) were created with SonoLiver (TOMTEC Imaging Systems). Quantitative perfusion
indexes were generated and compared inside the PDAC lesion with 5×5 mm region of interest (ROI), including maximum intensity
(MI), rise time (RT), mean transit time (MTT) and time to peak (TTP).

RESULTS

While comparing before and after radiotherapy, no significant difference could be found by conventional B mode ultrasound. After
created CEUS TIC with perfusion quantitative analysis, significant decrease could be found in MI before and after radiotherapy
(41.78 ± 20.15 dB vs 24.79 ± 18.12 dB).

CONCLUSION

Depending on its unique advantages such as non-radiation, effective and convenient, CEUS with perfusion quantitative analysis
may be useful to evaluate the therapeutic effect during the radiotherapy of PDAC patients.

CLINICAL RELEVANCE/APPLICATION

CEUS with perfusion quantitative analysis might be a potential imaging method during follow up and observe of the clinical
radiotherapy therapeutic effect in PDAC patients.
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PURPOSE

To retrospectively assess the efficacy, safety and follow-up of percutaneous endoscopic holmium laser lithotripsy for symptomatic
intra/extrahepatic biliary stones.

METHOD AND MATERIALS

We retrospectively evaluated 28 patients (M:F=19:9, median age=68.5 years) with intrahepatic and/or extrahepatic biliary stones,
undergoing 43 percutaneous, transhepatic lithotripsies with holmium laser from 2012 to 2018 in a single center.Data collected were:
patient characteristics; location and amount of stones; post-procedural symptoms and complications; length of hospital stay;
clinical success rate.Endoscopic retrograde cholangiopancreatography was precluded due to bilio-enteric anastomosis in 12/28
(43%) patients, distal gastrectomy in 5/12 (18%), and for prior biliary interventions followed by a fistula, ultimately leading to biliary
stenosis in 11/28 (39%).

RESULTS

Twenty patients (71%) received one only lithotripsy, three (11%) underwent two procedures, five (18%) had 3 or more
lithotripsies.Multiple interventions were scheduled due to the elevated amount of stones to treat (13/15, 87%) or for new
symptomatic biliary stones (2/15, 13%) during follow-up.Stones were localized in intrahepatic ducts (21/43, 49%), extrahepatic
ducts (15/43, 33%) or both in intra- and extrahepatic ducts (8/43, 18%).Treatments lasted averagely 115 minutes; we fragmented
1 to 3 stones in 12 treatments (28%) and more than 3 stones in 31 (72%).After lithotripsy, 15 patients (53%) had sepsis with
positive hemoculture treated with antibiotics, 2 (7%) had mild intrahepatic bleeding, treated conservatively. Only 1/15 septic
patient was admitted in the intensive care unit and discharged after 26 days.Median hospital stay was 5.5 days (range 2-42).Our
cohort was followed up for a median time of 17.5 months (0-66) from the first treatment.Twenty-two patients (79%) reached
clinical success after lithotripsy, while six (21%) experienced further cholangitis and were readmitted for antibiotic therapy (3/6) or
ERCP (3/6).

CONCLUSION

Percutaneous endoscopic holmium laser lithotripsy is effective in treating symptomatic intrahepatic and extrahepatic biliary stones,
though burdened by a high incidence of postoperative sepsis.

CLINICAL RELEVANCE/APPLICATION

Percutaneous endoscopic holmium laser lithotripsy could be considered an option for first-line treatment of symptomatic
intrahepatic and extrahepatic biliary stones, when ERCP is precluded.
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PURPOSE

To retrospectively compare the outcomes of endobiliary radiofrequency ablation and stent placement (RFA-Stent) with stent
placement alone (Stent) in treating unresectable malignant biliary obstruction (MBO).

METHOD AND MATERIALS

The study was approved by the institutional review board, and the requirement to obtain informed consent was waived. Seventy
patients (mean age, 61.4 years; 45 men [64.3%]) who underwent RFA-Stent and 63 (mean age, 65.6 years;34 men [54.0%]) who
underwent Stent for unresectable MBO from June 2013 to June 2018 were included. Overall survival (OS), primary and secondary
stent patency (PSP, SSP), complications were compared according to level of biliary obstruction (subgroup): Type A (distal,
Bismuth Types I and II biliary obstruction) and Type B (Bismuth Types III and IV biliary obstruction). Survival curves were
calculated by performing the Kaplan-Meier method and compared by using the log-rank test and Cox regression models.

RESULTS

PSP and SSP were significantly longer for the RFA-Stent group than the stent group (PSP: 8.5 months vs. 4.5 months, P < 0.001;
SSP: 9.0 months vs. 5.1 months, P < 0.001), but with OS being comparable (6.0 months vs. 4.5 months, P = 0.160). In subgroup
analysis, RFA-Stent showed significant OS (8.0 months vs. 5.0 months; P = 0.026) benefits compared to Stent in patients with
Type A MBO, but with comparable outcomes in patients with Type B MBO (5.0 months vs. 3.2 months; P = 0.962). The PSP and
SSP was improved in both subgroups (Type A, PSP: 8.5 months vs. 4.5 months; P= 0.002; SSP: 9.0 months vs. 5.0 months, P <
0.001; Type B, PSP: 8.0 months vs. 6.0 months, P = 0.045; SSP: 12.0 months vs. 6.0 months, P = 0.005, respectively). The rate
of complication was comparable for the RFA-stent group when compared to the stent group (all P > 0.05). In Cox analysis, RFA-
Stent modality, performance status score 0, A type of biliary obstruction, total bilirubin<=166.8µmol/L and total bilirubin decrease
value after stent placement procedure greater than 21.5µmol/L were favorable prognostic factors for OS. RFA-Stent modality, total
bilirubin<= 166.8µmol/L were favorable prognostic factors for PSP. RFA-Stent modality, age older than 65 years, total bilirubin <=
166.8µmol/L were favorable prognostic factors for PSP (all P < 0.05).

CONCLUSION

In this retrospective study, RFA-Stent was associated with improved stent patency in patients with MBO. In addition, RFA-Stent
may be associated with improved survival in patients with Type A MBO.

CLINICAL RELEVANCE/APPLICATION

RFA-Stent was associated with improved stent patency in patients with MBO. In addition, RFA-Stent may be associated with
improved survival in patients with Type A MBO.

Participants
Yingen Luo, Beijing, China (Presenter) Nothing to Disclose
Jiaywei Tsauo, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
He Zhao, Beijing, China (Abstract Co-Author) Nothing to Disclose
Jingui Li, Beijing , China (Abstract Co-Author) Nothing to Disclose
Xiao Li, PhD, Chengdu, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

againrick@163.com

PURPOSE

To evaluate the effect of an intra-gastric satiety-inducing device (ISD) on food intake, body weight gain, and satiety-related
hormones in a rat model.

METHOD AND MATERIALS

The institutional animal care and use committee approved this study. Thirty-two male Sprague Dawley rats weighing 250-300g were
randomly divided into four groups of eight each. The ISD (constructed in-house) used was comprised of a 4-mm-diameter 1.5-cm-
length straight nitinol stent for the lower esophagus, and one (single-disk) or two (double-disk) 2.5-diameter flat star-shaped
nitinol disks for the fundus of stomach. Single-disk and double-disk group rats underwent peroral placement of a single- and double-
disk ISD, respectively, and control group rats underwent peroral placement of an ISD with no disk. To prevent migration, the stent
part of the ISD was surgically fixed to the esophageal wall using sutures. All operations were performed under direct visualization
via a laparotomy with fluoroscopy assistance. Sham group rats underwent sham operation. All rats were supplied with food and
water ad libitum and were euthanized 4 weeks after the operation.

RESULTS

Technical success was achieved in all rats. One rat in double-disk group died 2 weeks after the operation due to gastric
perforation. The remaining rats survived until the end of the study without any complications. The mean food intake over the 4
weeks after the operation was significantly different between the four groups (all P < .05). Specifically, the mean food intake was
significantly lower in both ISD groups than it was in the control and sham groups (all P < .05) but was not significantly different
between the single- and double-disk ISD groups (P > .05) and the control and sham groups (P > .05). The mean body weight gain 4
weeks after the operation was significantly different between the four groups (P < .05). Specifically, the mean body weight gain
was significantly lower in the double-disk ISD group than it was in the single-disk ISD, control, and sham groups (all P < .05), and
was significantly lower in the single-disk ISD group than it was in the sham group (P < .05), but was not significantly different
between the single-disk ISD and control groups (P > .05). The mean fasting serum ghrelin and leptin levels 2 and 4 weeks after the
operation were not significantly different between the four groups (P > .05).

CONCLUSION



SSJ26-04 Non-Invasive Assessment of Portal Hypertension in HBV-Related Liver Cirrhosis with Spectral CT
Iodine Density: A Correlation Study with HVPG

Tuesday, Dec. 3 3:30PM - 3:40PM Room: E350

SSJ26-05 Intravascular Ultrasound (IVUS) Guided Transjugular Intrahepatic Portosystemic Shunts (iTIPS):
One-Year Clinical Outcomes

Tuesday, Dec. 3 3:40PM - 3:50PM Room: E350

ISD could reduce food intake and body weight gain but does not affect satiety-related hormones in a rat model.

CLINICAL RELEVANCE/APPLICATION

ISD might be an effective treatment for obesity which can overcome existing problems. (This is a proof-of-concept animal study.)

Participants
Jian Dong, PhD, Beijing, China (Presenter) Nothing to Disclose
Weimin An, MD, Guangzhou, China (Abstract Co-Author) Nothing to Disclose
Jinghui Dong, Beijing, China (Abstract Co-Author) Nothing to Disclose
Changchun Liu, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

dongjianradiology@163.com

PURPOSE

To investigate the feasibility of spectral CT iodine density in evaluation of portal hypertension by correlation with hepatic venous
pressure gradient (HVPG) in patients with liver cirrhosis.

METHOD AND MATERIALS

Thirty-one patients (F/M,13/18, mean age 44.2 ± 7.8 years old) with liver cirrhosis were recruited in this study, and they were all
performed three phases contrast enhanced spectral CT within 1 week before TIPS, with HVPG recorded during the interventional
surgery. All CT raw data were reconstructed at 1.25 mm slice thickness, and liver and spleen volume were measured in venous
phase images. Iodine density (in milligrams per milliliter) were measured on iodine-based material decomposition images. Multiple
regions of interest (ROIs) in liver parenchyma, aorta and portal vein were selected from three slices of images with portal vein trunk
as the central one, and mean liver parenchymal iodine density from arterial phase, venous phase and delayed phase were recorded.
Quantitative indices of iodine density (ID) of liver (IDLAP) and spleen (IDSAP) parenchyma for arterial phase, venous phase (IDLVP)
and (IDSVP), ID of portal vein in venous phase (IDPVP) were measured and correlated with HVPG, with statistical significance as
P<0.05.

RESULTS

For Child-Pugh stage in 31 patients, 12 were grade A, 15 grade B, and 4 grade C. Correlation of quantitative indices with HVPG
were as following: (1) no correlation was found between liver and spleen volume, IDLAP, IDSAP, IDSVP and IDLVP with HVPG; (2)
IDPVP was found to be independently correlated with the HVPG (P<0.01); (3) With threshold set as 54.3, IDPVP demonstrates
69.5% sensitivity, 62.1% specificity, 72.6% positive predictive value and 64.7% negative predictive value in the diagnosis of
clinically significant portal hypertension (HVPG >=12mmHg), respectively.

CONCLUSION

Spectral CT Iodine density demonstrates feasibility in evaluation of clinically significant portal hypertension in liver cirrhosis as a
noninvasive imaging modality.

CLINICAL RELEVANCE/APPLICATION

It is possible to evaluate clinically significant portal hypertension with quantitative index of iodine density in spectral CT
noninvasively.

Participants
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PURPOSE

Use of intravascular ultrasound (IVUS) to guide portal vein puncture for transjugular intrahepatic portosystemic shunts (iTIPS) has
increased in recent years, showing improved procedural metrics such as procedure time, contrast, and radiation doses over
conventional techniques. Here we aim to evaluate the one-year clinical outcomes of patients undergoing iTIPS placement at our
institution.

METHOD AND MATERIALS

All patients having undergone iTIPS placement between January 2016-March 2018 with 1-year clinical follow up were
retrospectively analyzed. Medical records were reviewed for TIPS indication, clinical and demographic data, procedural details,
clinical outcomes, and need for TIPS revisions. Clinical success was defined as requiring a decrease need or discontinuation of
paracentesis/thoracentesis or absence of variceal bleeding for those respective primary indications. Technical success, 30-day
complication rate, and need for TIPS revisions through one year post procedure were evaluated.



SSJ26-06 Creation of a Haptic 3D Printed Simulator for TIPS Training in Augmented and Virtual Reality

Tuesday, Dec. 3 3:50PM - 4:00PM Room: E350

RESULTS

A total of 43 patients underwent iTIPS for refractory ascites (58%), control or secondary prevention of variceal bleeding (38%), or
other (4%) with median Na-MELD of 14 (range 7-25). Technical success rate was 98%, with only one procedure having been
aborted due to unfavorable anatomy and presence of portal vein thrombus, and was successfully reattempted with IVUS 1 month
later. Complications within 30 days were only seen in 2 patients (4.7%) consisting of acute respiratory failure and heart failure
decompensation. There were no bleeding complications. The clinical success rate at one year was 88.4%. 13 patients (30%)
underwent revision(s) within one year. However, of these revisions only 4 (9%) had clinical evidence of TIPS malfunction (3 with
reaccumulated ascites burden and 1 with variceal rebleed).

CONCLUSION

Use of IVUS for TIPS placement is highly technical successful with low 30-day complication rates and provides durable 1 year
efficacy in controlling ascites and variceal bleeding. While the revision rate over 1 year was 30%, only a minority of these
manifested with clinical signs of TIPS malfunction.

CLINICAL RELEVANCE/APPLICATION

iTIPS not only provides improved procedural metrics as previously reported, but shows durable 1-year clinical success, acceptable
revision rates, and low 30-day complications.

Participants
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PURPOSE

TIPS creates artificial channel within the cirrhotic liver from inflow portal vein to outflow hepatic vein. TIPS morbidity and mortality
is high due to patient risk factors and complex anatomy.

METHOD AND MATERIALS

Our developments in 3D printing biomimetic haptic simulators coregisters patient specific anatomy to produce a realistic VR/AR
environment. Patient CTA images (Siemens, Germany) are converted to 3D objects using Mimics (Materialis, Belgium). Individual
models of liver, portal, hepatic, caval veins, arteries, and bones were used to create multicolor virtual models of operative field.
Each model components are individually 3D printed. Osseous structures are printed using fused deposition modeling on Fusion 3D
and Ultimaker 3 printers, using polylactic acid (PLA). Hollow vessels were made in Formlabs elastic resin and connected to 3D
printed manifolds and pumps. Liver is molded into 3D printed reusable liver mold. VR model, patient CT abdomen images are
coregistered and overlaid upon haptic simulator using the Novarad Opensight software (Novarad Corporation, South American Fork,
UT) and Microsoft HoloLens augmented reality platform (Microsoft Corporation, Redmond, WA.

RESULTS

Trainees in AR/VR/MR environment can see virtual model while doing TIPS on realistic 3D-printed haptic model. Prior to patient
procedure, they can practice critical skills: TIPS creation, stent deployment, TIPS remodeling.

CONCLUSION

Virtual reality/augmented reality (VR/AR) is a critical training tool for patient-specific image-guided procedures such as TIPS.
Training VR/AR simulation environments prior to performing TIPS enhances user confidence, decrease complications, procedural
time, and radiation exposure. We demonstrate an ideal TIPS teaching model utilizing 3D printed haptic simulator, the Microsoft
HoloLens, and the co-registered haptic/virtual simulator using the Novarad Opensight Software.

CLINICAL RELEVANCE/APPLICATION

To create 3D printed patient specific transjugular intrahepatic portosystemic shunt (TIPS) simulators fused with virtual reality (VR)
and augmented reality (AR) to improve trainee performance, decrease procedure time, radiation dose, and clinical morbidity and
mortality.

Printed on: 10/29/20



VSIO32-01 Immunotherapy in the Treatment of CRC: Synergy with Interventional Oncology

Tuesday, Dec. 3 3:15PM - 3:30PM Room: S405AB

VSIO32-02 Is a Cure Possible in Patients Undergoing Liver Resection with mCRC?

Tuesday, Dec. 3 3:30PM - 3:45PM Room: S405AB

VSIO32-03 Rad Onc: Is XRT a Good Alternative to Ablation? Any Data Specifically for CLM?

Tuesday, Dec. 3 3:45PM - 4:00PM Room: S405AB

VSIO32-04 Increases in Cell Proliferation and Angiogenesis Markers in Untreated Tumors Following
Radiofrequency Ablation of Liver Tumors

Tuesday, Dec. 3 4:00PM - 4:10PM Room: S405AB

VSIO32

Interventional Oncology Series: Colorectal Liver Metastases

Tuesday, Dec. 3 3:15PM - 5:15PM Room: S405AB

GI IR OI RO

AMA PRA Category 1 Credits ™: 2.00
ARRT Category A+ Credits: 2.25

FDA  Discussions may include off-label uses.
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Sarah B. White, MD, Milwaukee, WI (Moderator) Research support, Guerbet SA; Research support, Siemens AG; Research support,
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Incorporated; Consultant, Strategies MD
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LEARNING OBJECTIVES

1) Be able to define the rate of cure after complete resection of cure after resection of colorectal liver metastases. 2) Be able to
discuss the factors associated with differences in rate of cure. 3) Be able to discuss the role of surgery in the treatment of
colorectal liver metastases.

Participants
Karyn A. Goodman, MD, Aurora, CO (Presenter) Scientific Advisory Board, RenovoRx

For information about this presentation, contact:

karynaalamigoodman@gmail.com

LEARNING OBJECTIVES

1) Appreciate the clinical outcomes of SBRT for metastatic liver disease, in particular colorectal liver metastases. 2) Understand the
selection criteria for SBRT for liver metastases 3) Compare the appropriateness and outcomes of SBRT versus ablation for liver
metastases in various treatment scenarios. 4) Assess the potential for combining SBRT with other liver-directed therapies.
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PURPOSE

To elucidate potential systemic off-target effects of radiofrequency ablation (RFA) in distant non-treated hepatocellular carcinoma



VSIO32-05 IR: Role of Ablation in the Treatment of mCRC-Could It Ever Replace Resection?

Tuesday, Dec. 3 4:10PM - 4:25PM Room: S405AB

VSIO32-06 IR: Role for IAT in mCRC-What is the Evidence for Abscopal Effects?

Tuesday, Dec. 3 4:25PM - 4:40PM Room: S405AB

VSIO32-07 Radioembolization-Induced Chronic Hepatotoxicity: A Multi-Center Study

Tuesday, Dec. 3 4:40PM - 4:50PM Room: S405AB

(HCC) and liver metastases of colorectal cancer.

METHOD AND MATERIALS

A prospective, national multicenter single-arm trial (THIAMAT) was performed on 9 patients undergoing 2 treatment sessions
scheduled 2 weeks apart to treat multiple histologically confirmed HCC (n=3) or oligometastatic colorectal cancer (n=6) with RFA.
In each session, core biopsy of a target tumor was obtained using coaxial technique prior to the RFA. This enabled comparison of
the potential effects of the first treatment upon remote, non-ablated tumors. Samples were stained with immunohistochemistry of
Ki-67 and CD34 to measure proliferation index and microvascular density, respectively. At least 5 high power fields for each patient
and each staining were obtained and evaluated for positive stained cells by 3 blinded experienced readers. Pre- and post-treatment
data were compared with 2-tailed Student t test.

RESULTS

Of 7 patients with diagnostic quality material on both biopsies, 4 (57.1%) demonstrated a statistically significant increase in one or
both markers. CD34 was increased in 3 of 7 patients (42.8 %), (2x, 2x and 3x fold increases, all p<0.01). Ki-67 was statistically
significant increased in 2 patients (5.1±3.0 to 18.6±12.9 and 2.6±1.3 to 15.4±3.6; p<0.01, both comparisons), with 1 patient
having significant increases in both markers. An additional patient had several clusters of increased Ki-67 positive staining compared
to baseline, which did not reach significance using parametric statistical testing (p=0.15).

CONCLUSION

RFA of liver tumors can induce increased proliferation and promote angiogenesis in distant non-treated tumors. These preliminary
data provide further evidence of potentially systemic off-target effects put into motion by interventional oncologic treatment in the
clinical setting. Further ongoing data collection may provide better understanding of underlying mechanisms and thus offer valuable
insights into potential options for new diagnostic and therapeutic approaches to improve patient care by mitigating this unwanted
phenomenon.

CLINICAL RELEVANCE/APPLICATION

Insights on mechanisms of potential off-target effects of minimally invase treatment may lead to development of combination
therapies that can potentiate the effect of these procedures and thus provide better patient care.
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LEARNING OBJECTIVES

1) Learn about intra arterial therapies. 2) Discuss long-term outcomes and compare to surgical treatments.
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For information about this presentation, contact:
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VSIO32-08 Tumor Board

Tuesday, Dec. 3 4:50PM - 5:15PM Room: S405AB

brian.currie@pennmedicine.upenn.edu

PURPOSE

The acute and subacute hepatic sequelae of trans-arterial radioembolization (TARE) are relatively well-characterized, but there is a
paucity of literature evaluating delayed hepatotoxicity. Previous single-institution studies have been limited by the use of
qualitative criteria for liver dysfunction and lack of rigorous attribution of toxicities. The objective of this multicenter study was to
identify and describe TARE-related chronic hepatoxicity using standardized quantifiable metrics and multidisciplinary adjudication.

METHOD AND MATERIALS

IRB-approved multi-center retrospective analysis of all neuroendocrine tumor patients from 10 institutions receiving TARE from
2005-2018 and surviving at least one year from the initial TARE (n=166). Patients were evaluated for the presence or absence of
Grade 3 or above hepatic toxicities occurring at least 6 months after TARE. The mean age of patients was 56 with a slight male
predominance at 52%. Adjudication of hepatic decompensation was performed by a multidisciplinary panel from each institution
comprised among hepatology, radiation oncology, medical oncology, and interventional oncology.

RESULTS

There were 57 patients (34%) who developed chronic Grade 3 and above hepatic toxicities with a total of 68 Grade 3 and 26 Grade
4 events, with ascites being the most common. There are least five deaths attributed to hepatic decompensation (3%), without
evidence of underlying disease progression or another more plausible precipitant. Patients developing toxicities were more frequently
treated with prior locoregional therapy 32% vs. 21% (p = 0.18) but received less cumulative activity, 67 vs. 78 mCi (p = 0.18).
There was no difference in the number or treatments received (1.7 vs. 1.9) or the number of patients with intrahepatic tumor
volume greater than 50% (29% vs. 28%).

CONCLUSION

Delayed hepatic toxicity occurred in 34% of patients following radioembolization with five fatalities adjudicated to be a result of the
treatment. Patients treated with prior locoregional therapies may be predisposed to developing chronic toxicity.

CLINICAL RELEVANCE/APPLICATION

Chronic liver injury stemming from radioembolization remains an incompletely characterized phenomenon that leads to substantial
morbidity and mortality. Fully elucidating this process would significantly impact patient care.

Printed on: 10/29/20
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Participants
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Biopharmaceuticals, Inc; Grant, Navidea Biopharmaceuticals, Inc
Ryan O'Malley, MD, Seattle, WA (Presenter) Research Grant, General Electric Company

For information about this presentation, contact:

spencer.behr@ucsf.edu

edykim@uw.edu

Special Information

The e-contouring sessions may be used by participating radiation oncologists to fulfill a PQI (practice
quality improvement) requirement for ABR (American Board of Radiology) MOC (Maintenance of
Certification). Interested radiation oncologist can download a e-contouring PQI template here:
https://academy.astro.org/content/econtouring-pqi-template and handouts directing users to the
same website will be available at the actual session.

LEARNING OBJECTIVES

1) Develop familiarity with anatomic considerations relevant to radiotherapy planning for rectal cancer. 2) Apply information from
diagnostic imaging studies to radiotherapy planning for rectal cancers.

ABSTRACT

Participants in this session will gain familiarity with anatomic considerations relevant to target contour definition for radiation
treatment planning for rectal cancer. Expertise will be provided by diagnostic imaging and radiation oncology presenters.

Printed on: 10/29/20
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RC409A Challenging Cases: Pancreas/Biliary

RC409B Challenging Cases: CT Colonography

RC409C Challenging Cases: Liver

RC409D Challenging Cases: Rectal MR

RC409

Challenging Abdominal Imaging Cases (Interactive Session)

Tuesday, Dec. 3 4:30PM - 6:00PM Room: E353C

GI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

Sub-Events

Participants
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) Develop an algorithm for evaluating biliary and pancreatic abnormalities through evaluation of challenging cases. 2) Highlight key
imaging features that are useful to narrow the differential diagnosis. 3) Increase confidence in the interpretation of complex MR
cholangiopancreatography examinations.

Participants
Courtney C. Moreno, MD, Suwanee, GA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Assess reasons for missing or overcalling polyps on CT colonography examinations. 2) Describe how to avoid pitfalls when
interpreting CT colonography examinations. 3) Apply technical advances to improve CT colonography examination quality.

Participants
Aarti Sekhar, MD, Atlanta, GA (Presenter) Nothing to Disclose

For information about this presentation, contact:

aarti.sekhar@gmail.com

LEARNING OBJECTIVES

1) Review challenging liver cases in these categories: perfusional anomalies versus hypervascular lesions; atypical hemangiomas
versus malignancy; cyst vs mucinous neoplasm; and FNH versus adenoma. 2) Review areas for improvement in reporting liver cases
for pre-surgical planning, with the goal of learning how to 'think like a surgeon'; these topics will be covered: pertinent vascular and
biliary anomalies, calculating liver volumes, and staging/reporting of colorectal liver metastases and hilar cholangiocarcinoma.

Participants
Kartik S. Jhaveri, MD, Mississauga, ON (Presenter) Research Grant, General Electric Company; Research Grant, Bayer AG; Speaker,
Siemens AG; Speaker, Bayer AG

LEARNING OBJECTIVES

1) Review rectal cancer MRI cases with implications for management. 2) Highlight potential pitfalls in MRI reporting. 3) Showcase
uncommon presentations and mimics.

Printed on: 10/29/20



ED005-WE

Gastrointestinal Wednesday Case of the Day

Wednesday, Dec. 4 7:00AM - 11:59PM Room: Case of Day, Learning Center

AMA PRA Category 1 Credit ™: .50

Participants
Anup S. Shetty, MD, Saint Louis, MO (Presenter) Nothing to Disclose
Christine O. Menias, MD, Chicago, IL (Abstract Co-Author) Royalties, Reed Elsevier
Cameron Adler, MD, Phoenix, AZ (Abstract Co-Author) Nothing to Disclose
Stephanie T. Chang, MD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose
Amy K. Hara, MD, Scottsdale, AZ (Abstract Co-Author) Nothing to Disclose
Maria Zulfiqar, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Joseph R. Grajo, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Laura L. Magnelli, MD, Gainesville, FL (Abstract Co-Author) Nothing to Disclose
Joseph W. Owen, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Michael Nisiewicz, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Andres R. Ayoob, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
James T. Lee, MD, Lexington, KY (Abstract Co-Author) Nothing to Disclose
Rex A. Parker III, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Emilie T. Nguyen, MD, Playa Vista, CA (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Each GI case of the day will be taken from disorders of the luminal GI tract as well as the liver, spleen, pancreas, and biliary
system. The findings may be uncommon manifestations of common diseases or common manifestations of uncommon diseases.
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SPDL40

Body Imaging Case Challenge (Case-based Competition)

Wednesday, Dec. 4 7:15AM - 8:15AM Room: E451B

CH GI GU

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 0

Participants
Sayf A. Al-Katib, MD, Royal Oak, MI (Presenter) Nothing to Disclose
Monisha Shetty, MD, Royal Oak, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:

monisha.shetty@beaumont.edu

Sayf.Al-Katib@beaumont.edu

Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

LEARNING OBJECTIVES

1) Engage in a friendly, fast-paced, interactive body imaging unknown case competition. 2) Review presentation and imaging pearls
of uncommon diagnoses of the chest, abdomen and pelvis. 3) Monitor individual and team performance in real-time by answering a
spectrum of questions types using the RSNA Diagnosis Live platform. 4) Analyze personal results of the competition by way of a
self-assessment report sent via email.
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SPSC40A Incidental Pancreatic Cyst Risks: The Facts

SPSC40B Pancreatic Cyst Management Algorithms: The Mess

SPSC40C ACR Pancreatic Cyst Guidelines: The Summary

SPSC40D Should ACR Guidelines Be Followed-YES

SPSC40

Controversy Session: Incidental Pancreatic Cyst Management

Wednesday, Dec. 4 7:15AM - 8:15AM Room: E350

GI

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants
Desiree E. Morgan, MD, Birmingham, AL (Moderator) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company
William W. Mayo-Smith, MD, Boston, MA (Moderator) Nothing to Disclose

For information about this presentation, contact:

dmorgan@uabmc.edu

LEARNING OBJECTIVES

1) Understand the variability among expert published recommendations for follow up of incidentally discovered pancreatic cysts. 2)
Develop basic knowledge of potential cyst malignant transformation. 3) Summarize the ACR incidental pancreatic cyst management
algorithm and apply recommendations for cyst follow up relevant to clinical practice.

Sub-Events

Participants
Koenraad J. Mortele, MD, Boston, MA (Presenter) Nothing to Disclose

Participants
Atif Zaheer, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the natural history of Intraductal papillary mucinous neoplasms (IPMNs). 2) Understand the importance of
surveillance and intervention of the cystic lesions of the pancreas due to their malignant potential. 3) Discuss different
management algorithms and how they relate to the natural history of the disease.

ABSTRACT

Cystic lesions of the pancreas are a common finding on routine imaging and due to the pre-cancerous nature of some of these
lesions, there is a dire need of standard guidelines for surveillance. There are multiple surveillance algorithms suggested by different
groups such as the American College of Gastroenterology, Fukuoka guidelines etc. that vary with their level of aggressiveness for
intervention. The goal is to discuss management algorithms as they relate to the natural history of the pre-cancerous cystic lesions
(IPMNs) of the pancreas.

Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

LEARNING OBJECTIVES

1) Understand the patterns of recommendations, based on level of potential risk for biologically significance, in the ACR white paper
on incidental pancreatic cysts. 2) Know which imaging features described in the ACR recommendations are associated with
increased risk for malignancy during surveillance for incidentally detected pancreatic cysts.

Participants
Elizabeth M. Hecht, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

ehecht@columbia.edu

LEARNING OBJECTIVES

1) Debate the pros and cons of applying the ACR guidelines in clinical practice.

ABSTRACT

While the risk of malignancy is low for small incidentally discovered asymptomatic pancreatic cysts, no one wants to miss a cancer.



SPSC40E Should ACR Guidelines Be Followed-NO

SPSC40F Q&A

Yet, surveillance can be costly for patients and the healthcare system. The ACR management guidelines published in 2017 provided
algorithms intended to help the radiologist and care providers but there are competing guidelines.

Participants
David M. Hough, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

Debate the pros and cons of applying ACR guidelines in clinical practice

ABSTRACT

It is beneficial to have practice guidelines to improve quality and uniformity in management of incidental pancreatic cysts. However
there are competing guidelines, and compelling reasons why the ACR recommendations may not be appropriate to your practice.
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MSCP41A Pediatric Brain Disorders

MSCP41B Pediatric Vascular Disorders

MSCP41C Pediatric Abdominal Disorders

MSCP41D Pediatric Pelvic Disorders

MSCP41

Case-based Review of Pediatric Radiology (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E450B

GI GU NR PD VA

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Edward Y. Lee, MD, Boston, MA (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) Review clinical presentations of congenital and acquired pediatric disorders. 2) Discuss optimal imaging techniques for assessing
various pediatric disorders. 3) Learn characteristic imaging findings of congenital and acquired pediatric disorders.

Sub-Events

Participants
Noor A. Al Khori, MD, Doha, Qatar (Presenter) Nothing to Disclose

For information about this presentation, contact:

nalkhori@sidra.org

LEARNING OBJECTIVES

1) Review imaging features of a few disorders. 2) Review relevant clinical features, pathophys, and associations. 3) Review the role
of various imaging modalities in diagnosis and management.

Participants
Jared R. Green, MD, Chicago, IL (Presenter) Nothing to Disclose

ABSTRACT

During this interactive session, vascular anomalies cases will be presented allowing the learners to recognize the imaging findings
and to understand the importance of performing US and MR for diagnosis. Key points will be discussed to avoid misdiagnosis.

Participants
Grace S. Phillips, MD, Seattle, WA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To describe the imaging appearance of various pediatric abdominal tumors and tumor-like conditions. 2) To discuss an
appropriate imaging algorithm for pediatric abdominal masses. 3) To highlight specific imaging and patient characteristics that help
to narrow the differential diagnosis.

ABSTRACT

During this interactive session, pediatric abdominal disorder cases will be presented allowing the learners to recognize and describe
the imaging features of various diagnostic entities. Key points will be discussed to avoid misdiagnosis.

Participants
Domen Plut, MD, Ljubljana, Slovenia (Presenter) Nothing to Disclose

ABSTRACT

During this case-driven, interactive session, pediatric pelvic disorders will be presented allowing the participants to recognize and
describe the imaging features of various diagnostic entities.
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MSES41A Acute Left Lower Quadrant Pain

MSES41B Biliary Interventions

MSES41C Congenital Abnormalities of Biliary Tree

MSES41D Imaging Diagnosis and Staging of Cholangiocarcinoma

MSES41

Essentials of GI Imaging

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S100AB

GI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Sub-Events

Participants
Jennifer W. Uyeda, MD, Boston, MA (Presenter) Consultant, Allena Pharmaceuticals, Inc

Participants
Paula Novelli, MD, Pittsburgh, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

novellipm2@upmc.edu

LEARNING OBJECTIVES

1) Describe imaging workup and diagnostic strategies for evaluating bile duct pathology including benign and malignant strictures,
iatrogenic bile duct injury, biliary complications of liver transplant, stone disease. 2) Apply the essentials of periprocedural care
including sedation and analgesia. 3) Understand techniques for accessing the biliary tree and strategies for percutaneous
management of bile duct pathology. 4) Know how to manage complications of percutaneous biliary intervention.

Participants
Giuseppe Brancatelli, MD, Palermo, Italy (Presenter) Speaker, Bayer AG; Travel support, Bracco Group

For information about this presentation, contact:

gbranca@yahoo.com

LEARNING OBJECTIVES

1) To review the etiology of congenital abnormalities of the biliary tree. 2) To describe the characteristic radiological features with
pathologic correlation. 3) To discuss the advantages and limitations of current imaging techniques for the differential diagnosis of
these conditions.

Participants
Celso Matos, MD, Lisbon, Portugal (Presenter) Nothing to Disclose

For information about this presentation, contact:

celso.matos@fundacaochampalimaud.pt

LEARNING OBJECTIVES

1) Describe imaging workup and diagnostic strategies for evaluating cholangiocarcinoma. 2) Recognize imaging patterns of mass-
forming, periductal-infiltrating and intraductal-growing cholangiocarcinoma. 3) Discuss differential diagnosis.

ABSTRACT

Cholangiocarcinoma is a primary malignant tumor originating from the bile duct epithelium with a broad spectrum of imaging patterns
and clinical manifestations.CT and MRI are the most commonly used imaging modalities. They are used alone or in combination with
endoscopy techniques to detect, characterize, stage,and assess resectability. In this lecture an overview of the different imaging
patterns allowing to achieve those aims will be presented and discussed.
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RC509A Esophageal Imaging: GERD and Beyond

RC509B Imaging Following Bariatric Procedures

RC509C State-of-the-Art MR Enterography

RC509D Optimizing Your CT Colonography Service

RC509

Useful Applications of Gastrointestinal Tract Imaging

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S402AB

GI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Sub-Events

Participants
David J. Disantis, MD, Jacksonville, FL (Presenter) Nothing to Disclose

For information about this presentation, contact:

djdisantis@gmail.com

LEARNING OBJECTIVES

1) Perform a dual phase esophagram. 2) Recognize the types of pathology that can be diagnosed with esophagography.

ABSTRACT

Swallowing studies and esophagrams remain the most frequently performed gastrointestinal fluoroscopic studies. This presentation
offers a step-by-step guide for performing a high quality dual phase esophagram, with examples of the types of pathology that can
be detected using these techniques.

Participants
Laura R. Carucci, MD, Midlothian, VA (Presenter) Nothing to Disclose

For information about this presentation, contact:

laura.carucci@vcuhealth.org

LEARNING OBJECTIVES

1) Recognize the expected postoperative radiologic appearance following commonly performed bariatric surgical procedures for
morbid obesity, in particular the Roux-en-Y gastric bypass, gastric band and gastric sleeve. 2) Describe and recognize common
complications and potential pitfalls on imaging studies following these bariatric procedures.

Participants
Seong Ho Park, MD, Seoul, Korea, Republic Of (Presenter) Research Grant, Central Medical Service Co, Ltd

For information about this presentation, contact:

parksh.radiology@gmail.com

LEARNING OBJECTIVES

1) Explain how to obtain MR enterography images with adequate quality. 2) Describe MR enterography findings in Crohn's patients
according to current interpretive guidelines.

Participants
Judy Yee, MD, Bronx, NY (Presenter) Research Grant, EchoPixel, Inc; Research Grant, Koninklijke Philips NV; Research Grant,
General Electric Company

For information about this presentation, contact:

jyee@montefiore.org

LEARNING OBJECTIVES

1) Compare CT colonography to other colorectal cancer screening tests. 2) Understand the latest techniques for performing low
radiation dose CT colonography. 3) Identify methods for time-efficient interpretation. 4) Describe the current status of CT
colonography for colorectal cancer screening and diagnosis.
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RC517A How to Successfully Implement a Dual-energy CT in Your Practice?

RC517B Practical Multi-energy Applications of the Cardiothoracic System

RC517C Novel and Emerging Neuroradiology Multi-energy Applications

RC517D Dual-energy/Spectral CT of the Abdomen: Making a Difference

RC517E Practical and New Clinical Applications in Musculoskeletal Dual Energy/Spectral CT: Case Based

RC517

Emerging Technology: Dual-energy and Spectral CT Update 2019

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S505AB

CH CT GI MK NR

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
Savvas Nicolaou, MD, Vancouver, BC (Moderator) Institutional research agreement, Siemens AG; Stockholder, Canada Diagnostic
Centres

For information about this presentation, contact:

savvas.nicolaou@vch.ca

LEARNING OBJECTIVES

1) Briefly review the principles of Dual Energy CT/Spectral imaging. 2) Review virtual non-contrast imaging, iodine mapping, 3
material decomposition, and monoenergetic imaging. 3) Review cases demonstrating abdominal organ perfusion and oncologic
applications in the abdomen. 4) To outline novel applications of dual energy CT in assessing bone marrow edema, gout,
ligament/tendon analysis and metal artifact reduction. 5) To outline novel techniques using Dual Energy CT in pulmonary embolism,
cardiac ischemia assessment. 6) Review DECT/spectral imaging applications in the brain.

Sub-Events

Participants
Nicolas Murray, MD, Vancouver, BC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To learn the tips and tricks to make a dual-energy CT implementation successful. 2) To recognize the potential barriers in
implementation of dual-energy CT in your practice.

Participants
Prabhakar Rajiah, MD, FRCR, Dallas, TX (Presenter) Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) To describe the different implementations of multi-energy CT technology. 2) To discuss the updates on the utility of multi-
energy CT in cardiothoracic imaging. 3) To review the applications of multi-energy CT in cardiothoracic imaging.

Participants
Aaron D. Sodickson, MD,PhD, Boston, MA (Presenter) Institutional research agreement, Siemens AG; Speaker, Siemens AG;
Speaker, General Electric Company

For information about this presentation, contact:

asodickson@bwh.harvard.edu

LEARNING OBJECTIVES

1) Review Dual Energy CT fundamentals and post-processing applications. 2) Demonstrate the utility of Dual Energy CT to add
value in neuro imaging, including pathology detection, lesion characterization, diagnostic confidence, and reduced length-of-stay.

Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

LEARNING OBJECTIVES

1) Apply strategies of dual energy CT for streamlined characterization of incidentally detected intra-abdominal abnormalities such as
hepatic steatosis, adrenal adenomas, and renal lesions. 2) Develop and utilize post processing techniques that improve detection
and identification of clinically relevant imaging features of abdominal tumors. 3) Understand limitations and compare workflow
differences among major dual/multienergy scanning systems for abdominal applications.



Participants
Fabio Becce, MD, Lausanne, Switzerland (Presenter) Research Consultant, Horizon Pharma USA, Inc; Confidentiality Agreement,
MARS Bioimaging Ltd

LEARNING OBJECTIVES

1) Comprehend the basic principles and technical aspects of dual- and multi-energy CT when imaging the musculoskeletal system.
2) Apply dual-energy CT when assessing various musculoskeletal disorders, from crystal-related arthropathies to bone marrow
edema. 3) Identify potential new applications of dual-energy CT in musculoskeletal imaging, such as CT arthrography and iron-
related disorders.
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RC520A MR Imaging Requirements for Gastrointestinal/Gynecological Tumors

RC520B Role of MR-guided RT for Abdominal Tumors

RC520C Role of MR-guided RT for Pelvic Tumors

RC520

MR Image Guidance Radiotherapy

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E353A

GI GU MR RO

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
Kathryn J. Fowler, MD, San Diego, CA (Moderator) Consultant, 12 Sigma Technologies; Researcher, Nuance Communications, Inc;
Contractor, Midamerica Transplant Services; ; 

For information about this presentation, contact:

k1fowler@ucsd.edu

LEARNING OBJECTIVES

1) Review MR imaging staging for gynecological cancers. 2) Discuss acquisition parameters and recommended sequences for
evaluation. 3) Evaluate techniques for evaluating treatment response. 4) Emerging techniques. 5) Recognize the role of MR guided
SBRT for borderline resectable and locally advanced pancreas tumors. 6) Recognize the role of MR guided SBRT for intra-abdominal
oligometastatic tumors. 7) Identify adaptive workflow strategies to increase physician utilization and clinic efficiency. 8) Identify
why MRI-guided radiation therapy has the potential to improve treatment outcomes in the management of pelvic malignancies. 9)
Differentiate between rules for safe dose escalation during non-adaptive stereotactic body radiation therapy (SBRT) versus
adaptive MRI-guided SBRT. 10) Develop an MRI-guided adaptive treatment flow for the management of cervical cancer. 11)
recognize the unique challenges of implementing MRI-guided radiation therapy workflows. 12) develop procedures for safe and
efficient delivery of online adaptive radiation therapy. 13) understand the common sources of dosimetric errors in MRI-guided
radiation therapy.

Sub-Events

Participants
Rebecca Rakow-Penner, MD, PhD, San Diego, CA (Presenter) Research Grant, General Electric Company

For information about this presentation, contact:

rrakowpenner@ucsd.edu

LEARNING OBJECTIVES

1) Review MR imaging staging for gynecological cancers. 2) Discuss acquisition parameters and recommended sequences for
evaluation. 3) Evaluate techniques for evaluating treatment response. 4) Emerging techniques.

Participants
Hyun Kim, MD, Saint Louis, MO (Presenter) Research Grant and Speakers Bureau, Varian Medical Systems, Inc; Research Grant and
Speakers Bureau, ViewRay, Inc

For information about this presentation, contact:

kim.hyun@wustl.edu

LEARNING OBJECTIVES

1) Recognize the role of MR guided SBRT for borderline resectable and locally advanced pancreas tumors. 2) Recognize the role of
MR guided SBRT for intra-abdominal oligometastatic tumors. 3) Identify adaptive workflow strategies to increase physician
utilization and clinic efficiency.

Participants
Lorraine Portelance, MD, Miami, FL (Presenter) Advisory Committee, Sirtex Medical Ltd; Advisory Board, BTG International Ltd;
Moderator, ViewRay, Inc

For information about this presentation, contact:

lportelance@med.miami.edu

LEARNING OBJECTIVES

1) Identify why MRI-guided radiation therapy has the potential to improve treatment outcomes in the management of pelvic
malignancies. 2) Differentiate between rules for safe dose escalation during non-adaptive stereotactic body radiation therapy



RC520D Practical Aspects and Workflow for MR-guided Radiotherapy

(SBRT) versus adaptive MRI-guided SBRT. 3) Develop an MRI-guided adaptive treatment flow for the management of cervical
cancer.

Participants
Olga Green, PhD, St. Louis, MO (Presenter) Speaker, ViewRay, Inc

For information about this presentation, contact:

ogreen@wustl.edu

LEARNING OBJECTIVES

1) recognize the unique challenges of implementing MRI-guided radiation therapy workflows. 2) develop procedures for safe and
efficient delivery of online adaptive radiation therapy. 3) understand the common sources of dosimetric errors in MRI-guided
radiation therapy.
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RC552

Liver Elastography (Hands-on)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E264

GI US

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
Richard G. Barr, MD, PhD, Campbell, OH (Presenter) Consultant, Siemens AG; Consultant, Koninklijke Philips NV; Research Grant,
Siemens AG; Research Grant, SuperSonic Imagine; Speakers Bureau, Koninklijke Philips NV; Research Grant, Bracco Group; Speakers
Bureau, Siemens AG; Consultant, Canon Medical Systems Corporation; Research Grant, Esaote SpA; Research Grant, BK Ultrasound;
Research Grant, Hitachi, Ltd
Nitin G. Chaubal, MD, MBBS, Thane, India (Presenter) Nothing to Disclose
Chander Lulla, MD,MBBS, Mumbai, India (Presenter) Nothing to Disclose
Mirko D'Onofrio, MD, Verona, Italy (Presenter) Speaker, Bracco Group Speaker, Siemens AG Consultant, Siemens AG Speaker,
Hitachi, Ltd
Carlo Filice, MD, Pavia, Italy (Presenter) Research Grant, Shenzhen Mindray Bio-Medical Electronics Co, Ltd; Research Grant,
Hitachi, Ltd; Research Grant, Esaote SpA; Research Grant, Canon Medical Systems Corporation; Speaker, Shenzhen Mindray Bio-
Medical Electronics Co, Ltd
Vito Cantisani, MD, Roma, Italy (Presenter) Speaker, Canon Medical Systems Corporation; Speaker, Bracco Group; Speaker,
Samsung Electronics Co, Ltd; 
Fabrizio Calliada, MD, Pavia, Italy (Presenter) Research Grant, Canon Medical Systems Corporation; Speakers Bureau, Hitachi, Ltd;
Speakers Bureau, Shenzhen Mindray Bio-Medical Electronics Co, Ltd
Ann E. Podrasky, MD, Miami, FL (Presenter) Speakers Bureau, Siemens AG
Michelle L. Robbin, MD, Birmingham, AL (Presenter) Consultant, Koninklijke Philips NV; ; 
Hisham A. Tchelepi, MD, Los Angeles, CA (Presenter) Nothing to Disclose
Norihisa Yada, MD, Kyoto, Japan (Presenter) Nothing to Disclose
Laura Maiocchi, MD, Pavia, Italy (Presenter) Nothing to Disclose
Patrick Warren, MD, Columbus, OH (Presenter) Nothing to Disclose
Maija Radzina, MD,PhD, Riga, Latvia (Presenter) Speaker, Canon Medical Systems Corporation
Anil Chauhan, MD, Minneapolis, MN (Presenter) Nothing to Disclose
Giovanna Ferraioli, MD, Pavia, Italy (Presenter) Speaker, Koninklijke Philips NV; Speaker, Hitachi, Ltd; Speaker, Canon Medical
Systems Corporation; Speaker, Shenzhen Mindray Bio-Medical Electronics Co, Ltd
Cheng Fang, MBBS,FRCR, London, United Kingdom (Presenter) Nothing to Disclose
Giuseppe Schillizzi, Roma, Italy (Presenter) Nothing to Disclose
Daniele Fresilli, Roma, Italy (Presenter) Nothing to Disclose
Vladimir Mitkov, MD, Moscow, Russia (Presenter) Speaker, Canon Medical Systems Corporation; Speaker, General Electric Company;
Speaker, Koninklijke Philips NV; Speaker, Siemens AG; Speaker, Sonoscape Co, Ltd; Speaker, SuperSonic Imagine; Spouse, Speaker,
Canon Medical Systems Corporation; Spouse, Speaker, General Electric Company; Spouse, Speaker, Koninklijke Philips NV; Spouse,
Speaker, Siemens AG; Spouse, Speaker, Sonoscape Co, Ltd; Spouse, Speaker, SuperSonic Imagine; 
Daniela Elia, Roma, Italy (Presenter) Nothing to Disclose
Guzman I. Lopardo Villarino, MD, Buenos Aires City, Argentina (Presenter) Nothing to Disclose
Giorgia Polti, Rome, Italy (Presenter) Nothing to Disclose
Eleonora Polito, Rome, Italy (Presenter) Nothing to Disclose
Yana Solskaya, MD, Riga, Latvia (Presenter) Nothing to Disclose
Olga Guiban, Rome, Italy (Presenter) Nothing to Disclose
Patrizia Pacini, Rome, Italy (Presenter) Nothing to Disclose
Adrian K. Lim, MD, FRCR, London, United Kingdom (Presenter) Luminary, Canon Medical Systems Corporation; Grant, Koninklijke
Philips NV; Speakers Bureau, Siemens AG

For information about this presentation, contact:

thaneultrasound@gmail.com

riaclinic@gmail.com

mradzina@gmail.com

vito.cantisani@uniroma1.it

yana.solskaya@gmail.com

Chengfang@nhs.net

vv@mitkov.ru

LEARNING OBJECTIVES

1) Improve basic knowledge and skills relevant to clinical practice in Liver elastography of the participants. 2) Teach how to
practice liver elastography. 3) Show live how to do a proper examination, providing tips and tricks and updating current knowledge
on different techniques. 4) Practical hands-on and slide presentation with key messages will be used.
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MSCP42A Pediatric Spine Disorders

MSCP42B Pediatric Pulmonary Disorders

MSCP42C Pediatric Gastrointestinal Disorders

MSCP42D Pediatric Musculoskeletal Disorders

MSCP42

Case-based Review of Pediatric Radiology (Interactive Session)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: E450B

CH GI MK NR PD

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Edward Y. Lee, MD, Boston, MA (Director) Nothing to Disclose

Sub-Events

Participants
Amna A. Kashgari, MD, Riyadh, Saudi Arabia (Presenter) Nothing to Disclose

For information about this presentation, contact:

drakashgari@gmail.com

LEARNING OBJECTIVES

1) Review normal development of the spinal column and spinal neuralaxis. 2) Describe in the imaging finding in spondylodysplasias.
3) Review spinal Dysraphism classification.

ABSTRACT

The normal development and variations of the pediatric spinal column will be discused. Differentiating acquired from congenital spine
and spinal cord pathologies using a case based approach.

Participants
Abbey Winant, MD, Boston, MA (Presenter) Spouse, Research Grant, Bristol-Myers Squibb Company; Spouse, Research Grant,
Novartis AG; Spouse, Research Consultant, Tango Therapeutics

ABSTRACT

Congenital and acquired pediatric pulmonary cases will be presented. Discussion will include: 1) description of the imaging features
for each condition, 2) tips for differentiating between conditions with similar imaging findings, 3) up-to-date recommendations for
management and follow-up for each condition.

Participants
Emilio Inarejos Clemente, MD, Barcelona, Spain (Presenter) Nothing to Disclose

For information about this presentation, contact:

emilioinarejos@gmail.com

LEARNING OBJECTIVES

1) Identify the most relevant imaging findings for each entity. 2) Define imaging key features of each condition to establish a
correct diagnosis. 3) State a reasonable differential diagnosis of each case.

ABSTRACT

Congenital and acquired pediatric gastrointestinal cases will be explained.Each case will include a brief overview with its
corresponding differential diagnosis.

Participants
Michael Francavilla, MD, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:

francavilm@email.chop.edu

ABSTRACT

A series of pediatric musculoskeletal cases will be presented to illustrate: 1- Characteristic appearances of lower extremity MSK
disorders 2- Neoplasms favoring the tibia 3- Hip disorders characterstic of children
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SSK07-01 Diagnostic Performance of LR-M Criteria and Imaging Spectrum of Primary Hepatic Malignancies

Wednesday, Dec. 4 10:30AM - 10:40AM Room: S501ABC

SSK07-02 Pre-Operative Prediction of MVI in Liver Primary Tumors: Value of LI-RADS v2018 in Combination
with Non-LI-RADS MR Features

Wednesday, Dec. 4 10:40AM - 10:50AM Room: S501ABC

SSK07

Gastrointestinal (Focal Liver Lesions Non-HCC)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S501ABC

GI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Myeong-Jin Kim, MD, PhD, Seoul, Korea, Republic Of (Moderator) Research grant, Bayer Pharma AG; Honoraium, Guerbet SA, GE
healthcare, Philips, and Siemens Healthineers
Victoria Chernyak, MD,MS, Bronx, NY (Moderator) Consultant, Bayer AG 
Veronica L. Cox, MD, Houston, TX (Moderator) Nothing to Disclose

Sub-Events

Participants
Seung-Seob Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Sunyoung Lee, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jin-Young Choi, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Mi-Suk Park, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Myeong-Jin Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Research grant, Bayer Pharma AG; Honoraium, Guerbet
SA, GE healthcare, Philips, and Siemens Healthineers

For information about this presentation, contact:

k2s0127@yuhs.ac

PURPOSE

To evaluate diagnostic performance of LR-M criteria for differentiating hepatocellular carcinoma (HCC), intrahepatic mass-forming
cholangiocarcinoma (iCC), and combined hepatocellular-cholangiocarcinoma (cHCC-CC) and to compare the imaging features of
each type

METHOD AND MATERIALS

In this retrospective, case-control study, 110 patients with surgically proven iCC (n=67) and cHCC-CC (n=43) between June 2013
and June 2018 were enrolled as a case group. Another 110 patients with size-matched HCC were selected as a control group. Two
independent readers evaluated imaging findings of preoperative MRI based on LI-RADS version 2018 and assigned LI-RADS category
without knowing postsurgical histopathology. Diagnostic performance of LR-M criteria was evaluated and imaging features of iCC,
cHCC-CC, and HCC were compared.

RESULTS

In the case group, 91 patients were categorized into LR-M and 15 patients into LR-5 (83% and 14%, respectively), while 13
patients of the control group were categorized into LR-M and 88 patients into LR-5 (12% and 80%, respectively). When more than
two features of LR-M criteria were present, it suggested iCC or cHCC-CC with the specificity of 94.5%. Among the case group,
findings of LI-RADS major criteria were more frequently seen in patients with cHCC-CC, while those of LR-M criteria were more
prominent in those with iCC. Among the lesions with peripheral arterial phase hyperenhancement, enhancing rim was evenly uniform
in 38 patients with iCC (out of 52 patients, 73.1%), while 14 patients with cHCC-CC showed irregularly thickened area of enhancing
rim (out of 25 patients, 56%; p=0.022).

CONCLUSION

Diagnostic performance of LR-M criteria is desirable, and combination of imaging features is helpful for differentiating LR-M from
HCC. The presence of irregularly thickened area of enhancing rim may suggest cHCC-CC rather than iCC.

CLINICAL RELEVANCE/APPLICATION

The presence of more than two LR-M findings is highly suggestive of iCC or cHCC-CC. Combination of imaging features may be
helpful for differentiating primary liver malignancies.
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PURPOSE

To investigate whether a combination of LI-RADS v2018 MR features, non-LI-RADS MR features, and AFP can pre-operatively
predict microvascular invasion (MVI) in primary liver cancers.

METHOD AND MATERIALS

This retrospective single-center study was approved by our institutional review board with waived informed consent requirement.
Between 2014 and 2018, 188 patients had pre-operative MRI within 1 month before hepatectomy for surgically confirmed primary
liver cancers. LI-RADS and non-LI-RADS (non-smooth tumor margin, two-trait predictor, and peritumoral enhancement) MR features
were retrospectively assessed by two radiologists in consensus. In patients with multifocal tumors, only the largest tumor was
evaluated. LI-RADS v2018 categories were assigned based on major features. MVI was assessed by a liver pathologist on resected
tumor specimens. Pre-operative AFP was recorded. Univariate and multivariate analyses were used to assess MVI predictors.
Sensitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value (NPV) of a multivariate prediction
model were estimated.

RESULTS

173 (92.0%) patients had hepatocellular carcinoma, 11 (5.9%) had intrahepatic cholangiocarcinoma, and 4 (2.1%) had combined
hepatocellular and cholangiocarcinoma. MVI was present in 85/188 (45%) patients. Pre-operative LI-RADS categories of LR-3, LR-4,
LR-5 and LR-M were assigned in 5 (2.7%), 9 (4.8%), 154 (81.9%), and 20 (10.6%) patients, respectively. LR-M (OR: 5.258,
P=0.005), mosaic architecture (OR: 3.159, P=0.002), and non-smooth tumor margin (OR: 2.410, P=0.009) were independent
predictors of MVI (Table 1, Figure 1). The sensitivity, specificity, accuracy, PPV, and NPV of the prediction model were 5.9%,
98.1%, 56.4%, 71.4%, and 55.8%, respectively.

CONCLUSION

This single-center, retrospective study indicated combining LR-M, mosaic architecture, and non-smooth tumor margin can predict
MVI with high specificity. Multi-centric, prospective studies are needed to confirm the accuracy of the model for predicting MVI in
primary liver cancers.

CLINICAL RELEVANCE/APPLICATION

This retrospective single-center study showed the potential value of combining LI-RADS v2018 and non-LI-RADS MR features in
predicting MVI in primary liver cancers. Further studies are warranted.
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PURPOSE

To differentiate between liver metastases versus benign focal hepatopathy (FH) that develops over the course of medical or
surgical treatment of malignancy.

METHOD AND MATERIALS

Between 2010 and 2018, there were 1179 consecutive biopsies (1069 patients) of hepatic lesions suspicious for malignancy. 924
were True Pos, 169 True Neg (TN), 43 False Neg and 43 lost to follow up. Among the TN were 22 FHs defined as new lesions
following oncologic treatment and histologically as steatosis, sinusoidal and biliary congestion/obstruction or inflammation. Cirrhotic
patients, primary hepatic tumors and abscesses were excluded. Patients with FH and metastases were matched for age,
malignancy-type and treatment regimen. 3 abdominal radiologists (1, 1, 3 y post-fellowship) blinded to pathology reviewed pre-
biopsy MR (40 malignant: 13 FH) and CT (53: 12); 3 FH pts had both MRI and CT. A 5-point Likert scale (1: definitely benign, 5:
definitely malignant) and imaging characteristics were assessed. A training data set for readers was provided to introduce a
common lexicon. Univariate analyses (Chi-Sq, T-test), logistic regression and inter-rater reliability (kappa, spearman, ICC) were
performed.
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RESULTS

Characteristics of patients with FHs included: pancreatobiliary malignancies (68%), hepatobiliary/GI surgery or stent (77%) and
chemotherapy within 1y prior to biopsy (50%). Results for MR: Likert 2.3-2.5 for FH vs 3.6-4.4 for metastases (p<.05,
correlation=.49). Compared to FH, metastases were associated with multiplicity (>3 lesion/liver), larger size, arterial rim-
enhancement, portal venous rim-enhancement/central hypoenhancement and restricted diffusion (P< 0.05, all readers, univariate,
k=.48-.81 except arterial rim k=0.22, ICC=.91). Lesion multiplicity was associated with metastasis on multivariate analysis. For CT:
Likert 2.3-4.0 for FH vs 3.8-4.9 for metastases (p<.05, correlation .47-.58). Only non-spherical shape was associated with FH
(p<.05, all readers, k=.33-.89 except arterial rim .08-.22, ICC .97-.99).

CONCLUSION

Multiplicity, size, enhancement and diffusion characteristics may be helpful to distinguish FH from metastases on MR whereas only
non-spherical shape was helpful on CT.

CLINICAL RELEVANCE/APPLICATION

Identification of FH could increase confidence in radiologic-pathologic correlation and limit biopsies following the medical-surgical
treatment of malignancy. MRI may be more helpful than CT in distinguishing FH from metastases.
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PURPOSE

To assess the incremental value of volumetric functional MRI-derived parameters over Fudan clinical prognostic scoring system in
patients with intrahepatic cholangiocarcinoma (ICCA) treated with systemic chemotherapy.

METHOD AND MATERIALS

This retrospective, HIPAA compliant and IRB approved study included 68 patients with unresectable ICCA (age, 65±14 yrs; 27 men
[40%]). Patients underwent systemic chemotherapy after baseline MRI (including contrast-enhanced and DWI with ADC mapping).
Single largest tumor was assessed by a single experienced abdominal radiologist for anatomic and functional (viable tumor volume,
percentage viable tumor volume [100 × viable tumor volume/whole tumor volume], viable tumor burden [100 × viable tumor
volume/whole liver volume], and ADC) parameters. Cox regression was used to identify the strongest functional predictor of overall
survival. Prognostic scores were calculated for each patient using the established Fudan score (utilizing serum alkaline phosphatase
level, carbohydrate antigen 19-9 level, tumor margin type, tumor size, and number of intrahepatic tumors), as well as modified
Fudan score (with functional MRI parameter replacing subjective tumor margin). The performance of both the scores was measured
by C-index and assessed by comparing Kaplan-Meier survival estimates in different risk groups. Predictive accuracy of both scoring
systems was compared. P<0.05 was considered significant.

RESULTS

Among the volumetric functional MRI parameters, ADC (>1350x10-6mm2/s vs. <=1350) showed the strongest association with
overall survival (HR, 6.0; 95% CI, 3.0-11.9; P<0.001). Both Fudan and modified Fudan score (replacing the tumor margin
[subjective] with ADC [quantitative]) provided prognostic prediction with differences in OS among intermediate vs. high vs. very
high-risk groups (Fudan, P=.04; modified Fudan, P=0.001). C-index of the modified Fudan score for predicting survival was 0.82
(95% CI, 0.74-0.90), higher (P=0.006) than the C-index of the original Fudan score (0.67[95% CI, 0.55-0.79]).

CONCLUSION

Supplementing Fudan model with ADC provided more accurate prognosis for ICCA patients undergoing systemic chemotherapy,
improving the survival prediction performance by 15%.

CLINICAL RELEVANCE/APPLICATION

Volumetric MRI can increase accuracy of the only available prognostic scoring system for ICCA treated with systemic chemotherapy
by replacing the highly subjective tumor margin with more objective ADC.
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PURPOSE

To evaluate the diagnostic performance of the Liver Imaging Reporting and Data System version 2018 (LI-RADS v2018) for
Intrahepatic Cholangiocarcinoma (ICC).

METHOD AND MATERIALS

A total of 78 primary liver cancer with either ICC (n = 39) or hepatocellular carcinoma (HCC) (n = 39) were retrospectively
reviewed. ICCs and HCCs were one-to-one matched according to age, tumor size and background disease of liver. All the patients
were at high risk for HCC according to LI-RADS v2018 and performed manetic resonance imaging (MRI) examination before surgery
or biopsy. The MRI protocols included routine MRI sequences, diffusion-weighted imaging (DWI) and dynamic imaging. Two readers
blinded to pathology findings independently evaluated the MR images for each lesion and assigned LI-RADS categories, scoring
major and ancillary features according to LI-RADS v2018. Interobserver agreements of LI-RADS category assignment and the
diagnostic performance of LI-RADS v2018 in categorizing ICC were analyzed.

RESULTS

The LI-RADS categories of the 39 IMCCs by reviewer 1 include LR-4 (n=5), LR-TIV(HCC) (n=3), LR-M (n=27) and LR-TIV(M) (n=4).
In the HCC group, the LI-RADS categories by reviewer 1 include LR-4 (n=7), LR-5 (n=28), LR-TIV(HCC) (n=1) and LR-M (n=3). In
the results of reviewer 2, the LI-RADS categories of ICC include LR-4 (n=4), LR-TIV(HCC) (n=2), LR-M (n=26) and LR-TIV(M)
(n=7); the LI-RADS categories of HCC include LR-4 (n=3), LR-5 (n=30), LR-TIV(HCC) (n=2) and LR-M (n=4). Interobserver
agreements of LI-RADS category assignment were excellent (Kappa= 0.815;95% CI:0.711-0.919;P<0.001). Regarding LR-M and LR-
TIV(M) categories as positive, LR-4, LR-5 and LR-TIV(HCC) as negative, the sensitivity, specificity and accuracy of LI-RADS v2018
in categorizing ICC as LR-M or LR-TIV(M) were 79.5%, 92.3%, 85.9% (reviewer 1) and 84.6%, 89.7%, 87.2% (reviewer 2)
respectively.

CONCLUSION

LI-RADS v2018 performs high sensitivity, specificity and accuracy in categorizing ICC as LR-M or LR-TIV(M). However, a small part
of ICC and HCC may present atypical imaging features, resulting in wrong LI-RADS categories.

CLINICAL RELEVANCE/APPLICATION

LI-RADS v2018 performs high sensitivity, specificity and accuracy in categorizing ICC as LR-M or LR-TIV(M). However, a small part
of ICC and HCC may present atypical imaging features, resulting in wrong LI-RADS categories.

Participants
Timo A. Auer, MD, Berlin, Germany (Presenter) Nothing to Disclose
Uli Fehrenbach, Berlin, Germany (Abstract Co-Author) Nothing to Disclose
Christian Grieser, MD, Bremen, Germany (Abstract Co-Author) Nothing to Disclose
Tobias Penzkofer, MD, Berlin, Germany (Abstract Co-Author) Researcher, AGO; Researcher, Aprea AB; Researcher, Astellas Group;
Researcher, AstraZeneca PLC; Researcher, Celgene Corporation ; Researcher, Genmab A/S; Researcher, Incyte Coporation;
Researcher, Lion Biotechnologies, Inc; Researcher, Takeda Pharmaceutical Company Limited; Researcher, Morphotec Inc;
Researcher, Merck & Co, Inc; Researcher, Tesaro Inc; Researcher, F. Hoffmann-La Roche Ltd; 
Bernd K. Hamm III, MD, Berlin, Germany (Abstract Co-Author) Research Consultant, Canon Medical Systems Corporation;
Stockholder, Siemens AG; Stockholder, General Electric Company; Research Grant, Canon Medical Systems Corporation; Research
Grant, Koninklijke Philips NV; Research Grant, Siemens AG; Research Grant, General Electric Company; Research Grant, Elbit Imaging
Ltd; Research Grant, Bayer AG; Research Grant, Guerbet SA; Research Grant, Bracco Group; Research Grant, B. Braun Melsungen
AG; Research Grant, KRAUTH Medical KG; Research Grant, Boston Scientific Corporation; Equipment support, Elbit Imaging Ltd;
Investigator, CMC Contrast AB
Timm Denecke, MD, Berlin, Germany (Abstract Co-Author) Speaker, Bayer AG Travel support, Bayer AG

For information about this presentation, contact:

timo-alexander.auer@charite.de

PURPOSE

Evaluate MRI Gd-EOB enhancement characteristics to differentiate between subtypes of hepatocellular adenomas (HCA).

METHOD AND MATERIALS

48 patients with 79 histopathologically proven HCA who underwent gadoxetic acid-enhanced MRI were enrolled (standard of
reference: surgical resection). Quantitative (lesion to liver enhancement) measurements and qualitative imaging features were
evaluated by two blinded radiologists. Inter-reader variability was tested. Additionally, voxel heterogeneity was evaluated using
texture analysis (pyradiomics).

RESULTS

Overall, 24%(19/79) HHCA, 47%(37) IHCA, 6.5%(5) bHCA and 22.5%(18) UHCA were anayzed. In the hepatobiliary phase (hbp)
87.5%(69/79) of all adenomas were rated as hypo- to isointense. 66%(52/79) showed a heterogeneous Gd-EOB-uptake. 100% of
all IHCA and 80% of all bHCA were rated with a heterogenous uptake of at least 0-25%(p<0.05) (HHCA: 26%(5/19); UHCA: 33%
(6/18); p>0.05), while 63%(24/37) of all IHCA showed a heterogeneous uptake of at least 50% or more (p<0.001). Quantitative
ROI based analyses showed no significant difference between the subtypes (p>0.05). Volume-based analyses showed a significant
increased voxel heterogeneity for IHCA /variance of mean SI: 6465.48; p=0.038) when divided into IHCA and other (vs. 2681.8).

CONCLUSION
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Gd-EOB MRI imaging has an additional value for subtype differentiation of HCA, the typical heterogeneous hbp-uptake IHCA can be
identified reliably. Furthermore, when combing typical morphologic MR-appearances of the other HCA-subtypes and their Gd-EOB
behavior sensitivity increases significantly.

CLINICAL RELEVANCE/APPLICATION

Potential of a noninvasive MRI subtype differentation of HCA to avoid unnessecary surgical resection and/or intervention and to
provide evidence in terms of guidelines for benign liver lesions.
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PURPOSE

To investigate the performance of MDCT imaging features related with histopathological growth patterns (HGPs) in predicting
response of Bevacizumab-based chemotherapy and the 1-year progression free survival (PFS) in patients with of colorectal liver
metastases (CRLMs).

METHOD AND MATERIALS

The study was designed as a two-step protocol. In the first-step, between January 2007 and December 2018, patients who had
chemo-naïve resected CRLMs and preoperative MDCT were included. HGPs of each resected CRLMs were retrospectively reviewed.
Multivariate logistic regression based on clinical, pathological and MDCT imaging factors were used to construct a model in
predicting HGPs. The second step included patients who had unresectable CRLMs and were treated with the Bevacizumab-based
chemotherapy between January 2012 and January 2018. The factors related with HGPs were used to build a model to predict the
objective response rate (ORR) and the 1-year PFS by multivariate analyses.

RESULTS

A total of 95 resected CRLMs with desmoplastic (n=52) and replacement (n=43) HGP lesions were assessed in the first-step study.
The enhanced rim on portal venous phase (PVP) was identified as the only independent predictor in distinguishing the desmoplastic
HGP with the AUC of 0.761(95%CI: 0.661-0.860, P<0.001). In the second-step study, 50 CRLM patients with Bevacizumab-based
chemotherapy were included. The enhanced rim on PVP was identified as the only independent significant predictor of ORR and 1-
year PFS by using the multivariable analyses.

CONCLUSION

The enhanced rim on PVP of the baseline MDCT images, which related with the desmoplastic HGP of CRLM, was identified as the
independent prognostic predictor of good outcome for CRLM patients with Bevacizumab-based chemotherapy.

CLINICAL RELEVANCE/APPLICATION

The HGP of CRLMs is capable of predicting response to Bevacizumab treatment and long-term survival. However, the diagnosis of
HGP could only be made via histopathological analysis and the clinical application is restricted. In this present study, the baseline
MDCT imaging feature of enhanced rim on portal venous phase, related with the desmoplastic HGP, was identified as the
independent prognostic predictor of good outcome for CRLM patients with Bevacizumab-based chemotherapy. This imaging feature
could be a potential biomarker in patient selection of target agent treatment, as well as the outcome predicting in patient with
CRLMs.
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PURPOSE

This study was to predict histopathologic growth patterns (HGPs) in colorectal liver metastases (CRLMs) with radiomics model.

METHOD AND MATERIALS

Patients with chemotherapy-naive CRLMs who underwent abdominal contrast-enhanced MDCT followed by partial hepatectomy
between January 2007 and January 2018 were included in this retrospective study. Hematoxylin- and eosin-stained histopathologic
sections of CRLMs were reviewed, with HGPs defined according to international consensus. Lesions were divided into training and
validation datasets based on date of treatment. Radiomic features were extracted from pre- and post- contrast (arterial and portal
venous) phase MDCT images, with review focusing on the segmented tumor-liver interface (TLI) zones of CRLMs. Minimum
redundancy maximum relevance (MRMR) and decision tree (DT) methods were used for radiomics modeling. Multivariable logistic
regression analyses and ROC curves were used to assess the predictive performance of these models in predicting HGP types.

RESULTS

A total of 82 CRLMs with histopathologic-demonstrated desmoplastic (n = 54) or replacement (n = 28) HGPs were assessed. The
radiomics signature consisted of 20 features of each phase selected. The fused arterial and portal venous phase radiomics
signature demonstrated the best predictive performance in distinguishing between replacement and desmoplastic HGPs (AUCs of
0.962 and 0.870 in the training and validation cohorts, respectively). The radiomics model showed good discrimination (C-indices of
0.974 and 0.765 in the training and validation cohorts, respectively).

CONCLUSION

A radiomics model derived from MDCT images may effectively predict the HGP of CRLMs, thus providing a basis for prognostic
stratification and therapeutic decision-making.

CLINICAL RELEVANCE/APPLICATION

1. Radiomics model derived from MDCT images may effectively predict the HGP of CRLMs.2. Radiomics can supplement radiologists'
visual interpretation in morphologically similar tumors.
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PURPOSE

LI-RADS treatment response (LR-TR) algorithm has recently been proposed for the assessment of HCC response to locoregional
therapy. The aim of our study was to evaluate associations between pretreatment (preTx) and posttreatment (postTx) LR-TR
categories with overall survival (OS) in patients with HCC after transarterial embolization (TAE).

METHOD AND MATERIALS

In this IRB approved retrospective single center study, consecutive patients between December 2003 and December 2017 were
included if they had 1 or 2 lesions and underwent TAE +/- ablation, with no prior therapy nor subsequent liver transplantation. Two
radiologists (R1 and R2) reviewed preTx and postTx imaging to assign preTx LI-RADS diagnostic and postTx LR-TR categories, with
agreement measured by kappa statistics. Associations with OS were examined on preTx and postTx variables, including tumor size,
preTx LR categories and LR-TR categories (Viable, Equivocal, Nonviable) using Kaplan-Meier method and Cox proportional hazard
regression.

RESULTS

88 patients (median 71 yo, 71 M, 17 F) were included, the majority having a single lesion (n=79, 83.2%) and either A or B BCLC
stage (n=56, 63.6%). Median OS from first embolization was 35.5 months (95%CI: 26.4 - 50.2). For both readers, preTx tumor size
(Hazard ratio (HR) R1 1.099 (95% CI: 1.030-1.172), R2 1.083 (95% CI: 1.016-1.154)) and LR-TIV vs LR-5 (HR R1 3.511 (95% CI:
1.617-7.625), R2 2.174 (95% CI: 1.010-4.682)) were associated with OS (p<0.05). PostTx tumor size (HR R1 1.158 (95% CI:
1.079-1.243), R2 1.135 (95% CI: 1.054-1.223)) and LR-TR Viable vs Nonviable category (HR R1 3.181 (95% CI: 1.766-5.728), R2
2.701 (95% CI: 1.498-4.872)) were associated with OS (p<0.005). Median OS for LR-TR Viable patients were 22.91 (R1, 95% CI:
17.85-31.96) and 25.64 months (R2, 95% CI: 18.58-35.70), compared to 64.21 months (R1 and R2, 95% CI: 42.71-92.45 and
36.30-94.09, respectively) for Nonviable patients. Interreader agreements were moderate for preTx LR categories (k=0.567 95% CI:
0.359-0.775) and substantial for postTx LR-TR categories (0.691 95% CI: 0.568-0.815).

CONCLUSION

Both preTx LI-RADS categories and postTx LR-TR categories were associated with OS in HCC patients following TAE.

CLINICAL RELEVANCE/APPLICATION

LI-RADS treatment response categories show potential as a surrogate endpoint for overall survival in HCC patients treated by



LI-RADS treatment response categories show potential as a surrogate endpoint for overall survival in HCC patients treated by
transarterial embolization. Further validation is needed in larger multi-center studies.
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PURPOSE

To determine whether quantification of liver extracellular volume fraction (fECV) using dual-energy CT allows prediction of liver-
related events (LRE) in patients with cirrhosis.

METHOD AND MATERIALS

This retrospective study included 305 patients with cirrhosis who underwent dual source dual-energy liver CT and had serum
markers within 2 weeks of initial CT imaging. The fECV score was measured using iodine map of equilibrium phase images obtained 3
minutes after contrast injection at 100 kVp and Sn140 kVp. Association of fECV score and serum markers with LRE was
investigated. A risk model combining fECV score (<27 versus = or >27%) and albumin level (<4 versus = or >4 g/dL) was
constructed for predicting LRE.

RESULTS

Increased fECV score (odds ratio, 1.27; 95% confidence interval (CI), 1.15, 1.40) was independently associated wtih
decompensated cirrhosis at baseline (n = 85) along with Model for End Stage Liver Disease score (odds ratio, 1.32; 95% CI, 1.07,
1.63). In patients with compensated cirrhosis, 10.5% (23 of 220) experienced LRE during a median follow-up period of 2.0 years
(decompensation, n =14; hepatocellular carcinoma, n = 9). fECV score (hazard ratio, 1.40; 95% CI, 1.22, 1.62) and albumin level
(hazard ratio, 0.26; 95% CI, 0.09, 0.73) were independently predictive of LRE. Mean times to LRE in patients at high (16.5 months,
n = 18), intermediate (25.6 months, n = 44), and low (30.5 months, n = 158) risk of LRE were significantly different (p < 0.0001).

CONCLUSION

The fECV score derived from dual-energy CT images allows prediction of LRE in patients with cirrhosis.

CLINICAL RELEVANCE/APPLICATION

The fECV score derived from iodine map of dual-energy CT can predict hepatic decompensation or hepatocellular carcinoma in
cirrhotic patients. Dual-energy scanning is recommended as a part of liver CT during the follow-up of cirrhotic patients.
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PURPOSE

Peritoneal carcinomatosis (PC) is a prognostically relevant metastatic condition which can be difficult to differentiate from
postoperative peritoneal alterations, particularly in early stages. The purpose of this study was to determine whether PC could be
distinguished more accurately from benign peritoneal alterations when using spectral detector CT (SDCT)-derived iodine overlays
(IO) in addition to conventional images (CI) compared to CI only.

METHOD AND MATERIALS

60 oncologic patients, 30 with PC confirmed by histopathology and 30 with non-malignant peritoneal alterations confirmed by
follow-up or PET-CT who received clinically indicated portal-venous phase SDCT scans of the abdomen were retrospectively
included. Two experienced and two less experienced radiologists blinded towards patient group and clinical information evaluated
presence of PC for each patient and rated conspicuity and diagnostic certainty for up to 5 individual lesions per patient using 5-
point Likert scales. Patients were randomized and the subjective assessment was conducted in a session that comprised solely
conventional images and a second one which additionally included color-coded iodine overlay images between which a latency
period of 6 weeks was administered to minimize recognition bias.

RESULTS

In less experienced readers, IO led to an increased sensitivity / specificity (CI: 0.78 / 0.83 vs. CI+IO: 0.82 / 0.88) for PC.
Experienced radiologists showed a higher specificity when employing IO as well, which was however accompanied with a lower
sensitivity (Sensitivity / Specificity: CI: 0.92 / 0.80 vs. CI+IO: 0.73 / 0.82). In the subgroup of patients with history of abdominal
surgery, the rise in specificity averaged over all readers was even higher (CI: 0.78 vs. CI+IO: 0.91). Median Likert scores for lesion
conspicuity were significantly higher for the combination of CI and IO (4 (3-5)) compared to CI only (3 (3-4); p<=0.05) while
diagnostic certainty was comparable (4 (3-5)).

CONCLUSION

Iodine overlays are instrumental in distinguishing benign from metastatic peritoneal lesions, particularly in patients who underwent
abdominal tumor surgery and for less experienced radiologists.

CLINICAL RELEVANCE/APPLICATION

Iodine overlays should be employed as a supplement rather than a surrogate for CI and the additional information on iodine uptake
should not outweigh conventional image features suggestive for PC as this might result in lower overall sensitivity.
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PURPOSE

To examine the benefit and utility of a two-phase, dual-energy (DE) CT protocol for acute GI bleeding protocol (DE-AGIB-CT) in
recent overt GI bleeding.

METHOD AND MATERIALS

Consecutive patients underwent clinically-indicated two-phase DE-AGIB-CT (arterial and portal phases). A gastroenterologist
reviewed all clinical information during hospitalization (endoscopy, angio, surgery) to create the reference standard. The clinical
radiologist report was used to determine site and presence of active extravasation or other findings (e.g., varices, tumor) causing
GI bleeding. After reconciliation, performance of DE-AGIB-CT was estimated. To ascertain the contribution of portal phase and DE
images, 3 GI radiologists evaluated all patients with active bleeding, and an equal number of negative exams chosen randomly.
Radiologists rated confidence in site and imaging evidence of GI bleeding using only mixed kV arterial images, then with mixed kV
portal phase images, and then with dual energy images (50 keV, iodine maps, VNC).

RESULTS
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176 patients underwent DE-AGIB-CT for the evaluation of suspected acute GI bleeding. Reference standard identified a cause for
active GI bleeding in 56 patients (31.8%). 31 DE-AGIB-CT exams were positive for active extravasation (29% colon, 26% jejunum/
ileum, 26% stomach, 19% other). The sensitivity, specificity, positive and negative predictive values of DE-AGIM for correct
identification of imaging evidence of GI bleeding was 61% (95%CI:46%-74%), 91% (84%-95%), 74% (58%-86%), and 85% (78%-
90%). Sensitivity of active extravasation for cause of AGIB is 30 % (18.37%-43.78%). Out of 31 cases with active contrast
material extravasation, in 10 cases (33%), 2/3 radiologists increased confidence in presence of active bleeding by >= 10% by
evaluating portal phase images in addition to mixed kV CTA images. Dual energy reconstructions did not increase confidence in any
cases.

CONCLUSION

The sensitivity of a dedicated protocol for GI bleeding was less than previously reported, even when imaging criteria were extended
beyond luminal extravasation to include identification of causes of GI bleeding. Portal phase imaging increased confidence for GI
bleeding.

CLINICAL RELEVANCE/APPLICATION

Physicians should take into consideration the possibility of limited sensitivity of CTA when they rely on this modality in the diagnosis
and triaging of patients with acute GI bleeding. Portal phase images improve reader confidence.
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PURPOSE

To investigate whether dual-energy CT (DECT) can replace perfusion CT (PCT) for monitoring and predicting tumor response to
antiangiogenic treatment in rabbit VX2 liver tumors.

METHOD AND MATERIALS

In 54 VX2 liver tumor-bearing rabbits, a optimal contrast-enhanced DECT protocol during the arterial phase (AP) and portal phase
(PP) was used to reconstruct images from PCT data obtained from the same scan based on time-attenuation curves. The rabbits
were randomized into the control group(n=18),low ( n=20) and high dosage(n=16) treated group. The normalized iodine
concentrations(nIC) and PCT parameters of tumor at different time points (baseline, 2, 4, 7, 10, and 14 days after treatment) were
compared among the three groups. Animals were assessed for survival, tumour size and spread, and tumour and immunohistological
markers at 14 days and after 90 days.

RESULTS

There was no statistical difference in the diagnostic performance for respondents and nonrespondents differentiation between nIC
and PCT parameters at 2 days and 4 days (area under the receiver operating characteristic curve, 0.73-0.76 vs.0.83-0.86) in the
treated group. Radiologic parameters including BF, PEI, nICAP and nICPP at 2 days were positively correlated with the 14-day tumor
size change and immunohistological markers(All P values <0.05). The overall survival days correlated with tumors with higher
baseline mean transit time values on PCT(P=0.023) but not with nIC in both AP and PP.

CONCLUSION

DECT-derived nIC enabled monitor early antiangiogenic treatment effects but could not predict outcome at the end of treatment of
rabbit VX2 liver tumors as compared with PCT parameters.

CLINICAL RELEVANCE/APPLICATION

Dual-energy CT can replace perfusion CT for monitoring tumor response and predicting short-term efficacy to tumor anti-angiogenic
therapy but cannot predict outcome at the end of treatment .
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PURPOSE

Our first goal was to build in vitro liver fat-iron deposition model in order to provide a phantom for fat content quantification in
study. The second goal was to investigate whether iron deposition has an effect on the quantification of the liver-fat fraction using
spectral CT imaging and material decomposition technique.

METHOD AND MATERIALS

Liver-fat-iron mixture samples were prepared as described. A total of 9 samples of 3 groups of homogeneous liver-fat mixed samples
with fat volume percentage of 0%, 10%, 20% and 30% were prepared (group A, B and C, added iron with iron concentration of 10,
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20 and 30mg/mL, respectively). All samples were scanned on a GE Revolution CT scanner using GSI mode with rapid tube voltage
switching between 80-140 kVp, and with tube current 320mA, pitch 1.375mm. After the CT scan reconstructed imaging data were
processed with GSI imaging analysis software package for material decomposition and characterization. Fat concentration (on fat-
water bases) measured with consistent ROIs placed in the tube center with a diameter of 8mm. Each sample was recorded at 4
different regions for average and statistical analysis. A linear regression was performed using SPSS 19.0 software to analyze the
relationship between the measured fat concentration and the liver fat concent (LFC).

RESULTS

(1) We had successfully developed liver iron-fat models in vitro for fat content quantification. With the designed fat volume
percentage, the gradient range covered clinical fat content in liver, and the iron concentration of 20, 30 and 40mg/mL simulated
the moderate and severe liver iron overload respectively. (2) The model showed good linear relationship between the measured fat
concentration and LFC. And the linear correlation equation of group A, B and C were y=0.037+61.85(R² = 0.998, P=0.0.02),
y=0.134x+263( R² = 0.991, P=0.043), and y=0.074x+195(R² = 0.998, P=0.02).

CONCLUSION

The presence of iron underestimated of liver fat concent by using spectral CT imaging and material decomposition technique in vitro
experiment.

CLINICAL RELEVANCE/APPLICATION

This study demonstrated the feasibility of using CT spectral imaging and material decomposition techniques to precisely quantify
the fat concentrations under the condition of simultaneous fat deposition and iron deposition, and the presence of iron was a
confounding factor, leading to the underestimation of liver fat content.
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PURPOSE

To assess the utility of bowel wall iodine density obtained from dual source, dual-energy CT enterography (DECTE) as a biomarker
of Crohn's disease (CD) activity.

METHOD AND MATERIALS

Twenty-two patients with CD imaged with DECTE from 2/2016-5/2018 were retrospectively identified by departmental report
search. Iodine maps were created with commercial software (Syngovia®). Iodine content was normalized to the aorta and then
manual region of interest cursors were placed over the visibly assessed maximal and minimal iodine density segments of involved
and unaffected small bowel. The maximum (Imax) and minimum iodine density (Imin) were recorded. A weighted iodine density
(Iweighted) was calculated. Hounsfield units from the blended (50% 150/50% 80kVp) DE images were recorded (mixed HU). The
clinical assessment of disease activity using ESR, CRP, fecal calprotectin, colonoscopy/endoscopy and surgery were the reference
standard. The CD activity index (CDAI) was used as a separate additional reference standard.

RESULTS

Average Imax and Imin of affected bowel were 4.27±1.11(2.4-7.4)mg/mL and 2.71±0.51(2.2-3.9)mg/mL, respectively. Iodine
density of normal-appearing small bowel was 1.40±0.26(0.9-1.9)mg/mL. The Imax and Imin of affected bowel differed significantly
from normal bowel (P<0.0001). Mixed HU (101.82±27.5) also statistically differed (46.33±19.62) (P<0.0001). Significant
heterogeneity in the affected segments was present on iodine maps. Using overall clinical assessment as the reference standard, all
patients with Imin>2.6mg/mL, Iweighted>3.3mg/mL, or Imax>4.7mg/mL had clinically active disease. Using CDAI as the reference
standard, all patients with Imin>2.7mg/mL, Iweighted>3.6mg/mL or Imax>5.4mg/mL had clinically active disease. The median
effective dose was 4.64±1.68(2.03-8.12)mSv.

CONCLUSION

Iodine density obtained from DECTE highlights regions of maximal activity within affected bowel segments. An iodine density of
2mg/mL appears to be a threshold between normal bowel and those involved with active CD. Iodine density thresholds
Imin>2.7mg/mL, Iweighted>3.6mg/mL and Imax>5.4mg/mL appear to indicate clinically active disease.

CLINICAL RELEVANCE/APPLICATION

Because CD activity is heterogeneous, more specific targeting of affected segments can pinpoint therapeutic intervention.
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PURPOSE

We assessed a machine learning-based Dual Energy Tumor Analysis (DECT-TA) prototype (Siemens Healthineers) for semiautomatic
segmentation and radiomics analysis of benign and malignant liver lesions seen on contrast-enhanced dual-energy CT (DECT).

METHOD AND MATERIALS

Our IRB-approved study included 103 adult patients (mean age 65 ± 15 years; 53 men, 50 women) with benign (n= 60) or malignant
(n= 43) hepatic lesions on contrast-enhanced dual-source DECT (Siemens Force or Flash). Most malignant lesions had histologic
proof; benign lesions were either stable on follow-up CT or had characteristic benign features on MRI. Low and high kV datasets
were de-identified, exported offline, and post-processed with the DECT-TA for semiautomatic segmentation of the volume and rim
of each liver lesion. For each segmentation, contrast enhancement and iodine concentrations, as well as 585 radiomics features
were derived for different DECT image series. Statistical analyses were performed to determine if DECT-TA radiomics can
differentiate benign from malignant liver lesions.

RESULTS

Iodine concentration, normalized iodine concentrations, mean iodine in the benign and malignant lesions were significantly different
(p <0.0001-0.0084; AUC: 0.695 - 0.856). Iodine quantification and radiomics features from lesion rims (AUC up to 0.877) had higher
accuracy for differentiating liver lesions as compared to the values from lesion volumes (AUC up to 0.856). Random forest
classification yielded higher accuracy for differentiating liver lesions with both the DECT iodine quantification (AUC= 0.91) than
DECT radiomics (AUC= 0.90).

CONCLUSION

The DECT-TA prototype enables accurate differentiation between benign and malignant hepatic lesions based on iodine
quantification and radiomics features.

CLINICAL RELEVANCE/APPLICATION

DECT segmentation, iodine quantification and radiomics can be used for characterizing focal liver lesions.
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PURPOSE

The diagnostic performance of dual-energy CT (DECT) and confidence level of radiologists making the diagnosis on DECT in
suspected acute bowel ischemia (ABI) in comparison with conventional CT were assessed. CT viewing times for conventional CT
and DECT were evaluated.

METHOD AND MATERIALS

This retrospective study included 89 patients with clinically suspected ABI, who underwent Dual-energy CT imaging over 4 years in
a large teaching institution. Clinical, laboratory, operative and biopsy findings were recorded as reference standard. Two
radiologists who were blinded to the reference standard independently assessed conventional CT images to look for ABI, and
subsequently, assessed DECT images. Diagnosis, confidence levels and CT reading times for both conventional CT and DECT were
compared. The readers expressed their confidence levels in assessing bowel ischemia on 5 point Likert scale.

RESULTS

ABI was detected in 13 patients among 89 patients with clinical suspicion. The confidence level of Reader 1 to make the diagnosis
increased by one level in 51.3% after reviewing DECT images; increased by two levels in 10.2%, and remained the same in 35.9%.
For Reader 2, the confidence level increased by one level in 29.2% of patients, increased by two levels in 5.5%, unchanged in
48.6%, and decreased by one level in 15.3%. The mean reading time for conventional CT by Reader 1 was 104.6 ± 57.23 sec, and
the mean additional time to read DECT was 63.5 ± 38.55 sec. The corresponding CT viewing times for Reader 2 were 67.4 ± 33.39
sec, and 51.1 ± 28.99 sec, respectively.

CONCLUSION

DECT increases the confidence of radiologists in diagnosing ABI with comparable diagnostic accuracy and reasonable extra-viewing
time, as opposed to interpreting conventional CT alone. Hence, DECT is a promising imaging technique for routine clinical use in
suspected ABI.

CLINICAL RELEVANCE/APPLICATION
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PURPOSE

To determine whether contrast-enhanced multiphasic dual-energy (DE) CT iodine quantitation correlates with severity of chronic
liver disease.

METHOD AND MATERIALS

This single-center, IRB-approved and HIPAA compliant retrospective study involved 28 patients with (15M; median age, 62 (58-68)
years) and 22 patients without cirrhosis (8M; median age, 67 (51-75) years) who underwent a multiphasic liver protocol DECT. All
three (arterial, portal venous (PVP), and delayed) phases were performed in DE mode. Patient demographics, MELD scores, and
cirrhosis diagnosis were based on electronic medical records. A radiologist obtained Iodine concentration (mg I/ml) by manually
placing ROIs in the caudate, left and right hepatic lobe, aorta, common hepatic artery (CHA), and portal vein (PV) on all 3 phases.
ROI size and position were constant in all phases. Absolute iodine values were divided by those from the aorta for each phase to
derive normalized Iodine quantitation (I). Iodine slopes (λ) were calculated as follows: Idelayed-arterial/ time(180 seconds) and
Idelayed-PVP/ time(180 seconds). Slopes were correlated with MELD scores and the area under the curve of the receiver operating
characteristic (AUROC) was calculated to distinguish cirrhotic and non-cirrhotic patients.

RESULTS

Cirrhotic and non-cirrhotic patients had significantly different λdelayed-PVP for caudate (λ = 1.350 vs. 2.350, P< .0001), left (λ =
1.383 vs. 2.200, P< .004), and right (λ = 1.063 vs. 1.913 , P< .0001) lobe. λdelayed-arterial were significantly different for CHA (λ
= 2.450 vs. 11.250, P< .023) and PV (λ = 2.750 vs. 3.750, P= .013). A statistically significant correlation was found between MELD
scores and λdelayed-PVP of caudate, left and right lobes (rho =0.340, P=.034; rho=0.393, P=.005; rho=0.368, P=.034,
respectively). AUROC for caudate, left, and right lobe λdelayed-PVP in differentiating cirrhotics from non-cirrhotics were 0.794,
0.739, 0.908, respectively.

CONCLUSION

Multiphasic DECT iodine quantitation over time is significantly different between cirrhotics and non-cirrhotics and correlates with
MELD score.

CLINICAL RELEVANCE/APPLICATION

Multiphasic DECT iodine quantitation could serve as a non-invasive measure of cirrhosis and disease severity with high diagnostic
accuracy.
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PURPOSE

The aim of this study was to evaluate the difference between the malignant or benign lymph node by IVIM and to determine the
optimal parameter of IVIM.

METHOD AND MATERIALS

We retrospectively enrolled 98 patients with pathologically proven rectal adenocarcinoma. All patients underwent routine MR
examination and IVIM sequence. A total of 246 lymph nodes were harvested and subjected to histological analysis. The IVIM maps
were automatically generated. The t test, Mann-Whitney U test, and receiver operating characteristic curves was used for
statistical analysis.

RESULTS

All IVIM parameters demonstrated the difference between metastatic lymph nodes and the normal lymph nodes (PD<0.01;
PD*=0.01; Pf<0.001). For metastatic lymph nodes, f value of poorly differentiated rectal carcinoma were lower than
well/moderately differentiated carcinoma, the significant difference was found (Pf=0.03). In addition, D value of mucinous
carcinoma were higher than non-mucinous carcinoma (P<0.01) and D* values were on the contrary (P<0.01). D* showed a
relatively higher area under the curve (AUC)(0.905) and higher sensitivity(94.48%) and specificity(85.33%) than other percentiles
for differentiation of benign or malignant lymph nodes (LNs).

CONCLUSION

The IVIM parameters may distinguish between the malignant and benign lymph node during the primary staging of rectal carcinoma.
D* appears to be a valid and promising parameter to indicate the quality of LNS.

CLINICAL RELEVANCE/APPLICATION

The IVIM parameters can demostrate the malignant or benign lymph node of primary staging of rectal carcinoma. D* is
recommended as part of a MR study prior to tumor removal.
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PURPOSE

To investigate if Dual-Energy CT (DECT) improves polyp detection compared to conventional CT (CCT) at CT Colonography (CTC)
for different fecal tagging levels in an anthropomorphic phantom model.

METHOD AND MATERIALS

A 30 cm diameter colon phantom containing 60 polyps of different shapes (spherical, ellipsoid, flat) and size groups (5-9 mm; 11-15
mm) was serially filled with simulated feces tagged with 4 different iodine concentrations (1.26, 2.45, 4.88, and 21 mg I/ml). The
artificial colon wall, polyps, feces and surrounding fat were tailored to match the spectral properties of human tissue. Low-dose
scans (CTDIvol: 4.5 mGy) were performed on a dual-layer spectral CT with and without an additional outer 6 cm fat-ring (total
diameter 42 cm). The phantom was divided into 336 segments, 276 without and 60 with polyps. Two abdominal radiologists
independently reviewed CCT and DECT images (40 keV monoenergetic) images to record the presence of polyps in each segment
and confidence (3-point Likert-scale.) Sensitivity and specificity between CCT and DECT were compared using McNemar's test,
corresponding ROC AUCs were compared using DeLong's test; reader confidence was compared using Wilcoxon test.

RESULTS

Interrater agreement was substantial (κ=0.736). Overall sensitivity was higher at DECT than for CCT (59% versus 42%,
respectively, p<0.001), including scans with the fat-ring (sensitivity: 48% vs 31%, respectively, p<0.001), while overall specificity
was high for both (99.6% and 99.7%, respectively). Greater fecal tagging correlated with higher sensitivity for polyp detection both
CCT and DECT (lowest vs highest tagging, 11 vs 76 % and 28 vs 85%, respectively, both p<0.001). At corresponding tagging
levels, DECT showed higher sensitivity and specificity, resulting in superior ROC AUCs (p<0.003 for all levels). Reader confidence
increased significantly with DECT compared to CCT (1.77 vs 1.54, p<0.001).

CONCLUSION

DECT improves polyp detection sensitivity and confidence in CTC exams, especially with low level fecal tagging. Effects were seen
irrespective of polyp size or shape, and for larger phantom diameter. Study of clinical DECT colonography is warranted.

CLINICAL RELEVANCE/APPLICATION

DECT improves polyp detection sensitivity and confidence in a CTC phantom. Clinical DECT CTC studies to reduce cathartic bowel
preparation or to salvage suboptimal tagged exams are warranted.
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PURPOSE

To retrospectively evaluate morphological findings of chronic diverticular disease and sigmoid carcinoma at computed tomography
colonography (CTC) and to evaluate texture analysis potential in order to differentiate them.

METHOD AND MATERIALS

We included in our IRB-approved retrospective study 95 consecutive patients with histologically proven chronic diverticular disease
(n = 53) or sigmoid carcinoma (n = 42). Two radiologists retrospectively analyzed CTC studies unaware of the histological diagnosis.
One reader scored each exam according to presence or absence of potential discriminators (Length, Wall thickness, Shouldering
phenomenon, Thickening type, Growth pattern, Diverticula, Fascia thickening, Fat tissue edema, Loco-regional lymph nodes,
Mucosal pattern) and performed volumetric texture analysis on the colonic tissue in both groups.

RESULTS

The Findings that suggest carcinoma diagnosis were: absence of diverticula in the affected segment (sensitivity 87.9%; specificity
90.5%); straightened growth pattern (sensitivity 71.4%; specificity 90.9%); shouldering phenomenon (sensitivity 90.5%; specificity
81.8%); complete distortion of mucosal folds (sensitivity 95.2%; specificity 75.8%). Considering mass-like lesions, growth pattern
and mucosal folds distortion lose their diagnostic value. The only morphological finding with higher diagnostic value is absence of
diverticula in the examined segment; its combination with shouldering phenomenon increases carcinoma diagnosis specificity.
Regarding texture analysis parameters, kurtosis (first order feature, HISTO, p<0.001), correlation (second order feature, GLCM,
p=0.0037) and contrast (second order feature NGLDM, p=0.0079) resulted to be significantly different between the two groups.

CONCLUSION

Carcinoma is best differentiated from chronic diverticular disease in CTC by the absence of diverticula in the affected segment and
the presence of shoulder phenomenon. Texture analysis can provide an additional tool in differentiating the two entities when
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considering HISTO kurtosis, GLCM correlation and NGLDM contrast, but further studies are needed

CLINICAL RELEVANCE/APPLICATION

Distinguishing colonic carcinoma from chronic diverticular disease at CTC is fundamental due to the extremely different prognosis
and treatment of the two pathologies. CTC is able to do that and texture analysis can be helpful in this diagnostic process.
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PURPOSE

Millions of patients undergo cross-sectional imaging examinations using CT every year. These imaging encounters may represent
opportunities to improve colorectal cancer screening rates with CT colonography among patients who have not received
recommended colon cancer screening. Using a nationally representative cross-sectional survey, the purpose of this study was to
estimate the proportion of patients who have undergone CT examinations among those who have not received recommended colon
cancer screening.

METHOD AND MATERIALS

Survey respondents from the 2015 National Health Interview Survey (NHIS), a nationally representative federal cross-sectional
survey, were analyzed. Participants aged 50-75 without history of colorectal cancer were included. The proportion of patients who
have not received recommended colon cancer screening who underwent CT examinations was estimated. Multiple variable logistic
regression analyses were performed to evaluate the association between sociodemographic characteristics and colorectal cancer
screening adherence. Stata survey procedures were used with NHIS-provided sampling weights to account for complex survey
sampling design and to obtain statistically valid estimates for the civilian, non-institutionalized US population.

RESULTS

13,602 survey respondents met inclusion criteria. 46.8% (45.5, 48.1) reported having ever received a CT scan and 72.1% (70.4,
73.7) of those were eligible for CRC screening. Among those who previously had CT scans, Asian race participants (OR 0.47, 95% CI
- 0.31, 0.72, p = 0.001) and participants without health insurance coverage (OR 0.48, 95% CI - 0.34, 0.70, p < 0.001) had lower
odds of adherence, while increasing household income (OR 1.01, 95% CI 1.00 - 1.01, p < 0.001) and education (OR 1.30, 95% CI
1.10 - 1.54, p = 0.002) were associated with higher odds of adherence. Among participants who did not receive CRC screening,
35.2% (33.3%, 37.2%) reported having a CT scan, representing an estimated 10,904,722 people across the United States.

CONCLUSION

Among patients who have not received recommended colorectal cancer screening, approximately 1 out of 3 report having
undergone a CT examination.

CLINICAL RELEVANCE/APPLICATION

Radiology encounters with patients undergoing CT exams may represent opportunities to improve colorectal cancer screening rates
and utilization of CT colonography across the US.
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PURPOSE

This study aims to predict N stage after neoadjuvant chemoradiotherapy (NCRT) by combining the features of primary tumor and
the features of one lymph node (LN) selected through a radiomics approach.

METHOD AND MATERIALS

229 patients were included in this study, chronologically divided into the discovery cohort (n=183) and validation cohort (n=46).
T2-weighted images were scanned in an oblique direction perpendicular to the intestinal tube with following parameters: repetition
time (TR) = 5700 ms, echo time (TE) = 110 ms, echo number = 25, field of view (FOV) = 180 mm. 41 features were extracted from
the primary tumor and all visible LNs delineated on both pre-NCRT and post-NCRT MRI images. Pathological N stage after excision is
used as ground truth. The LN that has the minimum or maximum value for each feature is selected and combined with the features
of primary tumor to construct a Radiomics model in the discovery cohort by logistic regression with L1 regularization. The model is
tested in the validation cohort and compared with several models.

RESULTS
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The average LN number and standard deviation for one patient is 13.4±5.1 in pre-NCRT scanning and 6.7±4.1 in post-NCRT
scanning. The optimal way of LN selection is by using the maximum cluster prominence. The area under receiver operative curve
(AUC) is 0.840 (95%CI: 0.778-0.890) for discovery cohort and 0.864 (95%CI: 0.731-0.947) for validation cohort. For the model
that only uses tumor features, AUC is 0.580 (95%CI: 0.505-0.653) for discovery cohort and 0.669 (95%CI: 0.515-0.801) for
validation cohort. For the model that uses tumor features and the LN that has the largest volume, AUC is 0.801 (95%CI: 0.736-
0.856) for discovery cohort and 0.839 (95%CI: 0.701-0.931) for validation cohort. For the model that uses tumor features and
average LN features, AUC is 0.741 (95%CI: 0.671-0.803) for discovery cohort and 0.539 (95%CI: 0.386-0.687) for validation
cohort. For subjective evaluation, AUC is 0.650 (95%CI: 0.576-0.719) for discovery cohort and 0.756 (95%CI: 0.607-0.870) for
validation cohort.

CONCLUSION

Radiomics model combining tumor features and features from LN with the maximum cluster prominence shows increased accuracy in
predicting LN metastasis after NCRT for locally advanced rectal cancer (LARC) patients.

CLINICAL RELEVANCE/APPLICATION

Identification of lymph node (LN) status is crucial for assigning patients with LARC to appropriate treatments.
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PURPOSE

To perform a systematic review and meta-analysis regarding the diagnostic performance of MRI for detection of extramural venous
invasion (EMVI) in patients with colorectal cancer.

METHOD AND MATERIALS

MEDLINE and EMBASE were searched up to November 9th 2018. We included diagnostic accuracy studies that used MRI for EMVI
detection in patients with colorectal cancer, using pathology as the reference standard. The methodological quality was assessed
using QUADAS-2. Sensitivity and specificity were pooled and plotted in a hierarchical summary receiver operating characteristics
plot. Meta-regression analysis using several clinically relevant covariates were performed.

RESULTS

Fourteen studies (n = 1751 patients) were included. Study quality was generally moderate. Pooled sensitivity was 0.61 (95% CI
0.49-0.71) and specificity was 0.87 (95% CI 0.79-0.92). There was substantial heterogeneity: Cochran's Q-test (p<0.01), Higgins
I2 (98% and 95% for sensitivity and specificity, respectively). Publication bias was present (p = 0.01). Higher prevalence of
advanced T stage, high-resolution MRI and antispasmodic drugs were significant factors affecting heterogeneity (p <0.01).
Location of primary tumor, preoperative treatment status, study design, definition of reference standard, magnetic field strength,
and use of functional MRI sequences were not statistically significant (p = 0.17-0.92).

CONCLUSION

MRI demonstrates moderate sensitivity and good specificity for detection of EMVI in colorectal cancer. Using high-resolution MRI
may improve diagnostic performance.

CLINICAL RELEVANCE/APPLICATION

MRI demonstrates moderate sensitivity and good specificity for detection of EMVI in patients with colorectal cancer. Preoperative
MRI would benefit patients with coloretal cancer for correct staging and subsequent setting of optimal treatment. Furthremore, this
study would provide rationale for future studies evaluating the role of MRI-detected EMVI without pathologic confirmation.
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PURPOSE

To investigate the radiographic signature of biopsy-proven immune-related colitis in patients treated with CTLA-4 inhibitors.

METHOD AND MATERIALS

We retrospectively reviewed medical records of 692 cancer patients treated at our institution who received at least 1 course of an
immune checkpoint inhibitor between 2011 and 2018. Among them, 100 (14%) had biopsy-proven colitis and of those, 97 (97%)
had concomitant imaging. In order to characterize the radiographic features of colitis associated with CTLA-4 inhibitors, we limited
our cohort to patients treated with a CTLA-4 inhibitor who underwent at least 1 baseline and on-treatment abdominal CT.
Abdominal CTs were reviewed by a single radiologist for the presence and imaging characteristics of colitis.

RESULTS

We identified 20 patients with melanoma treated with either ipilimumab (17) or tremelimumab (3) (mean age 69 yrs) who
subsequently developed biopsy-proven colitis. Of those 20 patients, 18 (90%) had radiographic evidence of colitis a mean of 14.6
wks after starting CTLA-4 therapy. Radiographic patterns noted were pancolitis (10 patients, 56%), segmental colitis (7, 39%),
segmental colitis associated with diverticulosis (SCAD, 6, 33%), enterocolitis (3, 17%), and enteritis alone (1, 6%); several patients
had multiple features. Most common CT features of colitis included bowel wall thickening (16 patients, 89%), fluid-filled colon (14,
78%), fat stranding (14, 78%), mesenteric vessel engorgement (12, 67%), and mucosal hyperenhancement (10, 56%). Among the
6 patients with classic SCAD pattern, 3 (50%) also had concomitant involvement of the hepatic flexure, a novel radiographic
finding. Colitis prompted interruption of treatment and initiation of steroids in 6 patients and steroids/infliximab in 12 patients.

CONCLUSION

CTLA-4 inhibitor mediated biopsy-proven immune-related colitis has radiographic findings ranging from segmental colitis to pancolitis
on CT. Bowel wall thickening was the most prevalent finding. A subset of patients with SCAD pattern may have a predilection for
involvement of the hepatic flexure, reported here for the first time. These findings should be prospectively validated in additional
cohorts.

CLINICAL RELEVANCE/APPLICATION

Given the expanding role of immune checkpoint blockade including CTLA-4 inhibition, radiologists should be aware of the imaging
features of immune-related colitis.

Participants
Hae Young Kim, MD,MS, Seongnam, Korea, Republic Of (Presenter) Nothing to Disclose
Ji Hoon Park, MD,PhD, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sung Soo Lee, Seongnam-si, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jong June Jeon, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Woojoo Lee, Incheon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Kyoung Ho Lee, MD, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

qkfmrp860329@gmail.com

PURPOSE

To develop and validate a diagnostic model comprising CT and clinical/laboratory features for differentiation of complicated from
uncomplicated appendicitis.

METHOD AND MATERIALS

This retrospective study included 1153 adolescent and young adults (mean age ± standard deviation, 30 ± 8 years) with suspected
appendicitis on CT. We used the data from a previous pragmatic multi-center randomized controlled trial that compared 2-mSv CT
and conventional-dose CT for the diagnosis of appendicitis in 20 teaching hospitals. We included 804 patients from 12 sites for
model development, and 349 patients from eight sites for external validation. The outcome of interest was complicated appendicitis
(perforated or gangrenous appendicitis). Complicated appendicitis was surgically or pathologically confirmed in 300 and 121 patients
in the development and validation set, respectively. We constructed diagnostic models using logistic regression from candidate
predictors comprising eight CT features and 13 clinical/laboratory features. The final model was selected using the Bayesian
information criterion. A simplified rule was derived at a cut-off score targeting 95% sensitivity in the development set. For external
validation, sensitivity and specificity were measured in the validation set, using the detailed model and its simplified rule targeting
95% sensitivity.

RESULTS

Six predictors comprising 5 CT features (contrast-enhancement defect of the appendiceal wall, abscess, periappendiceal fat
stranding, appendiceal diameter, and extraluminal air) and the percentage of segmented neutrophil were included in our model. In
the validation set, the sensitivity and specificity were 95.9% (90.6%, 98.6%) and 19.3% (14.4%, 25.0%) using the detailed model;
and 95% (90%, 98%) and 16% (11%, 21%) using the simplified rule.



CONCLUSION

We propose highly sensitive prediction model for complicated appendicitis, which may contribute to reducing the number of
unnecessary appendectomies performed for uncomplicated appendicitis.

CLINICAL RELEVANCE/APPLICATION

For physicians who are willing to attempt conservative management of appendicitis while minimizing the risk of treatment failure, our
model can be used with expected percentage of false negatives to be less than 1.5%.
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PURPOSE

To determine if parameters derived from integrated time-of-flight 18F-FDG PET/MRI correlate with pathologic response after
neoadjuvant chemo-radiotherapy (CRT) in patients with borderline resectable pancreatic ductal adenocarcinoma (PDAC).

METHOD AND MATERIALS

Patients with FDG-avid (SUVmax>=4) borderline resectable PDAC on baseline PET/MRI who also underwent a post-CRT PET/MRI
prior to surgical resection were included. Primary tumor SUVmax, glucose-corrected SUVmax (SUVgluc), SUVmean and volumetric
PET parameters (total lesion glycolysis and metabolic tumor volume) were measured using anatomic guidance from simultaneously
acquired contrast-enhanced MRI. Metabolic response on PET/MRI was correlated to histologic treatment response using College of
American Pathologists grading system (path grade). Complete metabolic response (CMR) defined as FDG uptake indistinguishable
from surrounding background and normalization of post-CRT CA 19-9 were evaluated as surrogates of path grade 1/0 (marked or
complete response).

RESULTS

34 patients (52.9% males; mean age: 62-years, range 23-80) were included. Follow-up duration was 17.6±5.7 months (mean ±
SD). Pathologic response grades were either 1/0 (n=13) or 2/3 (n=21). Complete metabolic response on post-CRT PET/MRI was
observed in 20 patients - 12 with path grades 1/0, and 8 with path grade 2. CMR was superior to normalization of post-CRT CA 19-
9 as a surrogate for path grade 1/0 (sensitivity 92.3 v/s 66.7%; specificity 61.9 v/s 18.2%; PPV 60 v/s 40%; NPV 92.9 v/s 40%;
AUC 0.77 v/s 0.42; P <0.05). Using ROC analysis, a relative change of >=50% in SUVgluc had 100% sensitivity, 61.9% specificity,
61.9% PPV and 100% NPV for path grade 1/0.

CONCLUSION

Qualitative and quantitative parameters derived from FDG PET/MRI correlate with pathologic response after neoadjuvant CRT and
had better performance than normalization of post-CRT CA 19-9 as a surrogate for path grade 1/0.

CLINICAL RELEVANCE/APPLICATION

Qualitative and quantitative parameters derived from 18F-FDG PET/MRI show promise for assessment of pathologic response to CRT
in patients with borderline resectable PDAC and merit evaluation in larger studies.
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PURPOSE

To evaluate the diagnostic performance of PET-MR enterography in detecting histological active inflammation in patients with
ulcerative colitis and the impact of bowel purgation on diagnostic accuracies of PET-MR parameters.

METHOD AND MATERIALS

Fifty patients were enrolled in this randomized controlled trial (clinicaltrials.gov [NCT03781284]). 40 patients were randomized in
two study arms, in which bowel purgation was performed either before or after PET-MR enterography. All patients underwent
ileocolonoscopy with mucosal biopsies after PET-MR within 24h. Diagnostic performance of MR morphological parameters (MRmorph),
diffusion-weighted imaging (DWI) and PET in detecting histological inflammation determined by Nancy index was compared with
each other and between study arms. Correlation between PET and histological inflammatory severity was calculated.

RESULTS

In study arm without previous bowel purgation, SUVmax ratio of bowel segment (relative to SUVmax of the liver) facilitated the
highest specificity and diagnostic accuracy compared to MRmorph and DWI. Bowel cleansing led to markedly increased metabolic
activity of bowel segments, resulting in significantly reduced specificity of PET compared to study arm without purgation (0.808 vs.
0.966, p = 0.007, respectively). Inter-observer concordance for assessing MRmorph was clearly increased after bowel cleansing
(Cohen's κ: 0.847 vs. 0.665, p = 0.013, respectively), though diagnostic performance of MRmorph was not significantly improved.
Our findings suggested that the change of metabolic status was mainly associated with the grade of neutrophil infiltrate and less
dependent on chronic infiltrate.

CONCLUSION

PET-MR enterography was an excellent non-invasive diagnostic method in the assessment of ulcerative colitis without the need of
previous bowel purgation.

CLINICAL RELEVANCE/APPLICATION

SUVmaxRatio was a reliable parameter facilitating best diagnostic operating characteristics in predicting histological active disease
in patients with ulcerative colitis and no previous bowel purgation was needed for PET-MR.
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PURPOSE

CT-attenuation and FDG uptake of adipose tissue have been used as imaging parameters that reflect qualitative characteristics of
adipose tissue. Given that gastric cancer grows in an adipose tissue-dominated environment, gastric cancer might have interaction
with visceral adipose tissue (VAT). The purpose of this study was to investigate the prognostic significance of CT-attenuation and
FDG uptake of VAT to predict recurrence-free survival (RFS), peritoneal RFS and overall survival (OS) in patients with advanced
gastric cancer (AGC).

METHOD AND MATERIALS

We retrospectively enrolled 117 patients with AGC who underwent staging FDG PET/CT and subsequent curative surgical resection.
CT-attenuation and FDG uptake (SUV) of VAT and maximum FDG uptake of primary tumor (SUVmaxT) were measured from PET/CT
images. The relationship of VAT attenuation and SUV with clinico-histopathologic factors and survival was assessed.

RESULTS

There was a significant positive correlation between VAT attenuation and SUV (p<0.001, r=0.799). In correlation analyses, both
VAT attenuation and SUV showed significant positive correlations with T stage, tumor size, and platelet-to-lymphocyte ratio
(p<0.05), and patients who died during follow-up had significantly higher VAT attenuation and SUV than those who survived
(p<0.05). Patients with high VAT attenuation and SUV showed significantly worse RFS, peritoneal RFS, and OS than those with low
values (p<0.05). On multivariate survival analysis, VAT attenuation and SUV were remained as significant predictors for peritoneal
RFS and OS after adjusting age, sex, tumor stage, and SUVmaxT (p<0.05).

CONCLUSION

CT-attenuation and FDG uptake of VAT on staging FDG PET/CT were correlated with tumor characteristics and were significant
independent predictive factors for peritoneal RFS and OS in patients with AGC.
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CLINICAL RELEVANCE/APPLICATION

The qualitative characteristics of visceral adipose tissue measured on FDG PET/CT could be used to predict the risk of periteoneal
recurrence in patients with advanced gastric cancer after surgical resection.
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PURPOSE

68Ga-DOTATATE PET/CT provides a quantitative measure of tumor somatostatin receptor status in gastroenteropancreatic
neuroendocrine tumors (GEP-NETs). We examined the ability of standardized uptake values (SUVs) on 68Ga-DOTATATE PET/CT to
predict response to somatostatin analog (SSA) therapy.

METHOD AND MATERIALS

The medical records of 108 consecutive patients with grade 1-2 GEP-NETs on SSA monotherapy who received 68Ga-DOTATATE
PET/CT scans at a single institution were reviewed to obtain baseline characteristics, 68Ga-DOTATATE SUVmax, and progression-
free survival (PFS) data. A receiver operating characteristic curve was constructed to determine the optimal SUVmax cutoff for
stratification. PFS in the high vs. low SUVmax groups was compared with Kaplan-Meier survival analysis. The effects of baseline
characteristics and SUVmax on PFS were examined with univariate and multivariate Cox regression.

RESULTS

SUVmax was significantly higher (p<0.001) in pancreatic compared to gastrointestinal NETs, but did not vary with other baseline
clinical, pathologic, and laboratory characteristics. Median clinical follow-up was 16 months, and PFS at 6, 12, and 18 months was
91 ± 3%, 80 ± 4%, and 61 ± 6%, respectively. The best SUVmax cutoff of 18.35 from ROC analysis yielded sensitivity and
specificity of 39% and 98%, respectively, for disease progression by 12 months (area under the curve=0.66). The low SUVmax
group showed significantly shorter PFS compared to the high SUVmax group (p<0.0001) with median of 6.6 months vs. >24 months,
which was reproduced in a subgroup analysis of 30 SSA naïve patients (p<0.05). On univariate analysis, high tumor grade, Ki-67,
and mitotic index, as well as low SUVmax and no prior SSA therapy, were identified as predictors of early treatment failure. Only low
SUVmax remained statistically significant on multivariate analysis with hazard ratio of 6.85. (95% CI: 2.10-22.34). In a subgroup
analysis of 46 grade 2 patients, short PFS on SSA was again predicted by SUVmax<18.35 (p<0.01), but not with the Ki-67 cutoff
value of 10% (p=0.38).

CONCLUSION

Low SUVmax on 68Ga-DOTATATE PET/CT independently predicts early failure on SSA monotherapy in grade 1-2 GEP-NET patients
with high specificity.

CLINICAL RELEVANCE/APPLICATION

Based on 68Ga-DOTATATE PET/CT, clinicians can better inform patients on the expected benefit of SSA therapy, especially when
access to SSA is difficult, and offer proactive discussion on alternatives.
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PURPOSE

To determine whether change in 68Ga-DOTATATE (DT) uptake at tumor sites is predictive of early response to PRRT. A secondary
aim was to determine whether DT uptake in reference tissues changes after first cycle of PRRT (C1).
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METHOD AND MATERIALS

There were 36 patients (20 men, 16 women; mean age, 60 yrs) with metastatic well-differentiated NETs (Ki67<30%, median Ki67,
6.6) being considered for PRRT who underwent baseline & follow-up DT PET after C1. SUVmax in reference tissues (mediastinal
blood pool, liver & spleen) were recorded at baseline and after C1. Response to therapy at 4 months post 4th cycle of PRRT,
assessed by RECIST 1.1, was available for 28 patients (mean time to response assessment, 10.9 mo; range 6-16). SUVmax &
SULpeak were recorded in <=5 marker lesions per patient (<= 2 per organ). Response to therapy was compared to SUVmax &
SULpeak at baseline, change in SUVmax and SULpeak after C1, and change in ratio of average SUVmax/ SULpeak of tumor to liver
and spleen.

RESULTS

At baseline and after C1, mean SUVmax in blood pool, liver and spleen were 1.45 and 1.42 (-0.7%); 5.2 and 5.8 (+13%); and 16
and 19.4 (+28.4%), respectively. There were 15/28 (53.6%) patients with stable disease (SD), 10/28 (35.7%) with partial response
(PR) and 3/28 (10.7%) with progressive disease (PD). The most predictive parameters for response were baseline SUVmax & change
in SUVmax/SULpeak ratio of tumor/spleen. Baseline SUVmax for SD, PR and PD was 43.8 (range: 13.5-111.2), 43.3 (range: 11-
137.7) & 26.2 (range: 16.5 - 40.2), respectively. Change in SUVmax ratio of tumor/spleen for SD, PR and PD was -24.2% (range:
11.2 [-77.1]), -33.5% (range: 7.8-[-70.8]) & -13.3% (range: 0.8-[-39.6]), respectively. Change in SULpeak ratio of tumor/spleen
for SD, PR and PD was -24.4% (range: 19.9-[-76.9]), -36% (range: 0.7-[-84.8]) & -7.8% (range: 19.2-[39.3]), respectively.

CONCLUSION

There is generally an SUV increase in liver & spleen after C1, with little change in blood pool activity. Although there is significant
overlap in measured parameters, likely limiting utility of early prediction of response on an individual basis, lower SUVmax at baseline
and smaller decrease in SUVmax/ SULpeak tumor to spleen ratio were the most predictive parameters for early disease progression.

CLINICAL RELEVANCE/APPLICATION

There is significant overlap in measured DT-PET parameters, likely limiting utility of early prediction of response on an individual
basis.
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PURPOSE

To compare ADC values of DWI and SUV of 68Ga-DOTATATE PET/CT in assessing treatment response in patients with liver
metastases of primary NET following SIRT.

METHOD AND MATERIALS

30 patients with 80 target liver metastases of primary NET who underwent abdominal MRI with DWI and 68Ga-DOTATATE PET/CT
before and after SIRT were included. Tumor size, mean ADC values of the lesions and normal liver, intralesional SUVmax and SUV
mean, tumor to spleen ratio (T/S ratio), and tumor to liver ratio (T/L ratio) were measured. Tumor response to radioembolization
was categorized with respect to Response Evaluation Criteria in Solid Tumors v1.1 (RECIST) on follow-up examination.

RESULTS

67/80 metastases were categorized as stable disease (SD) and 13/80 metastases as partial remission (PR). Intralesional ADCmin
and ADC mean increased significantly (p< 0.006) in the group of PR and SD with a significant higher increase of ADCmin values in
the PR group (54,1 ± 14,6 % vs. 24 ± 4,9 %, p= 0,02) before and after SIRT. Currently used SUV measurements showed significant
decrease in the PR group (SUV max, SUVmean, T/S ratio and T/L ratio), whereas only SUV max, SUVmean, T/S ratio (max/max)
decrease significantly in the SD group. Using ROC curves, SUVmean was found the best metric (AUC 0.75), however similar results
were found for ADCmin (AUC 0.7).

CONCLUSION

SUV measurements of 68Ga-DOTATATE PET/CT but also ADC values on DW-MRI seem to represent a valuable, functional maker for
evaluation of response to SIRT treatment of hepatic metastases in patients with primary NET and may help in assessing further
therapeutic strategies.

CLINICAL RELEVANCE/APPLICATION

DW-MRI appears similar to 68Ga-DOTATATE PET/CT for quantitative response assessment in patients with hepatic metastases of
NET and may be used to guide further management of patients who undergo SIRT.
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PURPOSE

Anal squamous cell carcinoma is a rare disease and most cases can be effectively with chemoradiotherapy. However if locoregional
relapse occurs, outcomes following surgical salvage are often poor. Novel biomarkers have the potential to help predict response to
treatment and select patients for appropriate follow up pathways based on risk of relapse. We aimed to explore the potential of
pre-treatment PET-CT radiomic features in predicting locoregional failure and survival in these patients.

METHOD AND MATERIALS

257 consecutive patients between Jan 2012 and Jan 2018 underwent staging PET-CT. Clinical outcomes were overall survival (OS)
and locoregional relapse. Radiomic features (RFs) comprising conventional PET and CTparameters, texture and shape features were
extracted using LifeX software. Unsupervised learning, usingPrinicipal Components Analysis, on those parameters was then
performed to generate clusters of patients. Clinical variables and endpoints were then assessed across the clusters generated. In
addition, supervised learning, using elastic net regularisation, was also performed. Multivariable clinical risk prediction models, built
using standard clinical parameters, with/without RFs were assessed using concordance probability estimate (CPE), adjusted R-
squared (R2) and likelihood ratio-test statistic (LRT).

RESULTS

Unsupervised learning highlighted that: (1)many of the RFs correlated to tumour size; (2) patient clusters using RFs correlated with
T-Stage and MRI size thus tumour volume. The final multivariable risk prediction model with RFs contained one textural and one
volume-based PET parameter (CPE = 0.76, R2= 0.17, LRT = 36.7), which performed marginally better than a clinical model using
tumour volume (CPE = 0.75, R2=0.14, LRT = 30.0).

CONCLUSION

Survival prediction models were enhanced by a textural feature and a volume-specific parameter identified using supervised
learning. Primary tumour size remains the most important factor in predicting outcome. Challenges in accurate assessment of lesion
size are well known on MRI, tumour volume can be easily assessed with appropriate PET-CT reporting software and this information
should be considered in routine reporting and prediction modelling.

CLINICAL RELEVANCE/APPLICATION

Improvements in risk stratification may avoid excessively intense follow up protocols while ensuring early diagnosis of locoregional
failure and the best chance of successful salvage.

Participants
Akilan Gopal, Dallas, TX (Presenter) Nothing to Disclose
Yin Xi, PhD, Dallas, TX (Abstract Co-Author) Nothing to Disclose
Rathan M. Subramaniam, MD,PhD, Dunedin, New Zealand (Abstract Co-Author) Nothing to Disclose
Daniella F. Pinho, MD, Dallas, TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

daniella.pinho@utsouthwestern.edu

PURPOSE

To evaluate the impact of intratumoral metabolic heterogeneity and other quantitative FDG PET/CT parameters for predicting
patient outcomes in esophageal cancer.

METHOD AND MATERIALS

This IRB and HIPPA complaint retrospective study included a total of 71 patients with biopsy proven adenocarcinoma or squamous
cell carcinoma of the esophagus who had a FDG PET/CT for initial staging. Automated gradient-based segmentation method was
used to assess the primary tumor standardized uptake value maximum and peak (SUV max and SUV peak), metabolic tumor volume
(MTV) and metabolic intratumoral heterogeneity index, calculated as the area under cumulative SUV-volume histograms (AUC-CSH),
with lower AUC-CSH indexes corresponding to higher degrees of tumor heterogeneity. Patient's demographics and tumor staging
were also collected. Median follow up time was 28.2±30.3 months. Overall survival (OS) and progression free survival (PFS) were
calculated using univariate cox regression with the adjustment of age, gender, staging, treatment and histological grade. All pet
measurements were normalized and the hazard ratios change was equivalent to one standard deviation.

RESULTS

The patients' mean age was 64±10.3 years and there were 6 patients with stage I, 11 with stage II, 31 with stage III, 21 with
stage IV disease, and 2 with unknown staging. Median survival was 16.1 months. Forty-six patients died and 15 were alive as of
the end of the study (for 10 patients no recent information on survival was available). Eighteen patients had recurrence as of the
end of the study. Higher MTV was significantly associated with reduced PFS for every standard deviation increase (HR=0.193, 95%
CI=0.052-0.711, p=0.0134). Higher AUC-CSH (lower tumor heterogeneity, homogeneous tumor) was significantly associated with
increased PFS for every standard deviation increase in the area under the curve (HR=10.779, 95% CI=1.306-88.957, p=0.0272).
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CONCLUSION

There was a significant association of MTV and tumor heterogeneity with progression free survival for patients with esophageal
cancer.

CLINICAL RELEVANCE/APPLICATION

FDG PET/CT quantitative parameters, particularly intramural metabolic heterogeneity, can provide prognostic information on initial
staging scan, potentially leading to a more personalized approach for patient's treatment.
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PURPOSE

Approximately 2% of the admissions to the emergency department are for acute GIB, with 1 in 4 requiring immediate attention.
Planar scintigraphy using Tc-99m tagged red blood cells (Tc-99m RBCs) is used as an ideal first line diagnostic option in suspected
GIB due to being non-invasive and having a very high sensitivity. However, due to this high sensitivity, it is often the case that
patients with positive or equivocal Tc-99m RBC scans have negative findings on CT angiography and/or catheter based
angiography. These patients that continue to bleed ultimately require provocative angiograms or invasive procedures like surgery,
which are risky and often also negative. This is due to a combination of low confidence of interpretation and poor localization of
planar scintigraphy. We hypothesized that by utilizing hybrid SPECT/CT in cases of suspected GIB, we would be able to improve
confidence of interpretation and localization of the bleed, and this was tested and proven in our institution. Yet, while we found a
high negative predictive value of adding SPECT/CT, positive predictive value was still low. As it is well known that the sooner a
bleed is identified, the higher chances are of successful treatment, we proposed a new protocol in which SPECT/CT is utilized
earlier. Thus, the purpose of this report is to evaluate if a change in imaging protocol with early utilization of SPECT/CT can improve
localization of acute GIB and decrease time to intervention, and/or eliminate unnecessary procedures.

RESULTS

In our retrospective analysis, 49 patients who underwent planar scintigraphy and hybrid SPECT/CT for suspected acute non-
variceal GIB were included. 28 of them had positive studies on nuclear imaging (planar and SPECT/CT), while 21 were negative. For
confidence of interpretation, of the 20 patients that were deemed "equivocal" on planar imaging, 13 were found to be negative and
7 positive on hybrid SPECT/CT. For localization, only 6 of the 28 positive patients had a bleed that was accurately localized on
planar imaging, while all 28 were accurately localized on SPECT/CT. Finally in terms of outcomes, of the 28 patients with positive
studies on nuclear medicine imaging, only 6 were found to be positive on angiography or endoscopy (PPV: 21.4%). However, all 21
patients who were negative on SPECT/CT were also negative on angiography or endoscopy (NPV: 100%). In our limited experience
with the new protocol in 4 cases, time to diagnosis and/or intervention has been reduced by 50%.

CONCLUSION

Our retrospective analysis previously showed that SPECT/CT improves confidence of interpretation, localization, and ultimately
outcomes in the diagnosis of GIB. While the PPV of 21.4% is low, it is still higher than planar scintigraphy alone, and likely is mostly
due to slow or intermittent GI bleeding that is detected by SPECT/CT but not brisk enough to be seen on subsequent testing. On
the other hand, our analysis demonstrated a 100% NPV, which can be utilized to avoid further unnecessary and possibly invasive or
risky tests. Furthermore, SPECT/CT eliminated "equivocal" findings which are often reported on planar scintigraphy alone, and
allowed for more accurate localization in all positive cases. Due to these findings and the fact that the initial flow phase of planar
scintigraphy (first minute) is comparable to the first order angiographic arterial phase, we proposed that any tests that were
positive or equivocal in that first minute should have their planar imaging stopped and go directly to SPECT/CT. Thus, as opposed
to 60 minutes of planar testing, these higher risk cases would have SPECT/CT imaging completed within 30 minutes of tagged RBC
injection. Any that were negative on SPECT/CT would not need further provocative or invasive testing, while those that were
positive would proceed directly to angiography. In our limited experience of our first 4 patients in which we have implemented this
protocol, definite diagnosis (in negative cases) or intervention (in positive cases) was achieved at least 50% faster (30 minutes vs.
60+ minutes for planar plus additional SPECT/CT). Based on our findings, we propose a similar protocol be implemented in centers
where GIB are evaluated and treated to improve time to diagnosis or intervention, and eliminate any unnecessary testing.

METHODS

Retrospective analysis from 2001-2014 of patients with suspected non-variceal GIB who underwent planar tagged RBC scintigraphy
and hybrid SPECT/CT prior to angiogram or endoscopy/colonoscopy. Data on confidence of interpretation, localization, and
outcomes were collected and analyzed. Based on the results, a new protocol was implemented at our institution as follows: all
patients in whom GIB is suspected, the planar scintigraphic images are watched in the flow phase (first minute), and if there is a
definite positive, probable positive, or equivocal finding, the study is stopped and a SPECT/CT is performed.
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PURPOSE

In autoimmune pancreatitis (AIP), pancreatic atrophy after steroid therapy is related to deterioration of glucose tolerance. The
purpose of this study was to examine whether extracellular volume fraction (fECV) in contrast-enhanced computed tomography
(CE-CT) can predict pancreatic atrophy after steroid therapy in AIP.

METHOD AND MATERIALS

This IRB-approved retrospective study included 45 patients (35 men, 10 women; mean age, 64 years) with AIP who underwent CE-
CT pre- and post-steroid therapy. Absolute enhancements (in Hounsfield units, HU) of the pancreatic parenchyma (ΔHUpanc) and
aorta (ΔHUaorta) were measured on between precontrast and equilibrium phase images. The fECV was calculated using the
following formula: fECV (%) = ΔHUpanc/ΔHUaorta × (100 - hematocrit [%]). Pancreatic volume was also measured in CE-CT before
(Volpre) and after (Volpost) treatment, and atrophy rate was calculated. The fECV was correlated with rate of atrophy using the
Spearman's rank correlation. The Mann-Whitney's U test was used to compare the volumetric values of the pancreas between
patients with deterioration of glucose tolerance and those without. Diagnostic performance of the Volpost for the prediction of
deterioration of glucose tolerance was evaluated by using receiver operating characteristic (ROC) curve analysis. Sensitivity and
specificity were calculated using estimated optimal cutoff values.

RESULTS

The fECV ranged from 19.6 to 61.0% (mean, 41.4±10.4%). The mean Volpre was significantly larger than the Volpost (53.1±18.5
cm3 vs. 30.9±14.2 cm3, P<.001). The fECV was moderately correlated with atrophy rate (ρ=0.586, P<.001). The patients with
deterioration of glucose tolerance had significantly smaller amount of the Volpost (P=.001) and higher atrophy rate (P=.002) than
those without, whereas no difference was observed with regard to the Volpre (P=.146). Area under the ROC curve showed 0.834
for the diagnosis of deterioration of glucose tolerance, and the Volpost of 22.7 cm3 yielded 81.8% sensitivity (9/11) and 85.3%
specificity (29/34).

CONCLUSION

The fECV measured from CE-CT can predict pancreatic atrophy after steroid therapy and post-treatment pancreatic volume is
associated with deterioration of glucose tolerance.

CLINICAL RELEVANCE/APPLICATION

Extracellular volume fraction can predict pancreatic atrophy after steroid therapy in AIP, which can be used to consider early
treatment for diabetes or alternative use of immunomodulatory agent.
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PURPOSE

Microvascular invasion (MVI) is one of the important prognostic factors in hepatocellular carcinoma (HCC). Only a single MR finding
suggestive of MVI is insufficient to predict it preoperatively. The purpose of this study was to elucidate how precisely MVI can be
predicted using multiparametric assessment of gadoxetic acid-enhanced MRI.

METHOD AND MATERIALS

Three hundred and three patients with 311 hypervascular HCCs (>= 1cm) who underwent surgery and preoperative gadoxetic acid-
enhanced MRI were enrolled. Group A (Training set) consists of 162 HCCs in 158 patients who underwent MRI at 1.5T (including 48
HCCs with MVI), while Group B (Validation set) 149 HCCs in 145 patients at 3.0T (including 38 HCCs with MVI). Using Group A, nine
kinds of MR findings for predicting MVI including tumor diameter were compared between HCCs with and without MVI by univariate
analysis, followed by multiple logistic regression analysis when limited to significant MR findings for univariate analysis. Using
significant MR findings by multiple logistic regression analysis a predictive formula for diagnosing MVI was obtained. For Group B, the
diagnostic performance of this predictive formula was again investigated.

RESULTS

Three MR findings were significantly associated with MVI after multivariate analysis. They included tumor diameter (D), tumor
hypointensity on the portal phase (THP) and peritumoral hypointensity in the hepatobiliary phase (PHH). The probability of MVI (p)
= 1 / {1+exp (4.1869 - 0.1937 x D - 2.0601 x THP - 2.3423 x PHH)}, where 1 or 0 was substituted in THP and PHH according to
the presence of them. When (p) was more than 0.5, the tumor was defined as positive MVI. Diagnostic performance of this formula
for Group A was sensitivity 66.7%, specificity 91.2%, and accuracy 84.0%, while that for Group B was sensitivity 65.8%, specificity
88.3%, and accuracy 82.6%.

CONCLUSION

MVI may be predicted by multiparametric assessment of gadoxetic acid-enhanced MRI quite precisely and with good reproducibility.

CLINICAL RELEVANCE/APPLICATION

(dealing with clinical practice of HCC) The MR prediction of MVI contributes to clinical decision of treatment and follow-up
strategies and may enable preoperative prediction of a patient's prognosis.

Participants
Joon Young Park, Jeollanam-do, Korea, Republic Of (Presenter) Nothing to Disclose
Sang Soo Shin, MD, Gwangju, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sung Mo Kim, Jellanamdo, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jong Eun Lee, Gwangju, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Chung Man Moon, Gwangju, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Yong-Yeon Jeong, MD, Gwangju, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

kjradsss@gmail.com

PURPOSE

To quantify the hepatic metabolites of normal control (NC), liver cirrhosis (LC), cirrhotic liver with hepatocellular carcinoma (CLH)
and hepatocellular carcinoma (HCC) using in vivo proton magnetic resonance spectroscopy (1H-MRS) with a long echo-time (TE)
and asses their associations with aging and enzymatic activity.

METHOD AND MATERIALS

Thirty patients with LC, 30 cirrhotic patients with HCC, and 30 NCs were included in this study. Liver cirrhosis in all patients were
attributable to hepatitis B and C virus. 1H-MRS measurements were performed on a localized voxel of liver parenchyma and HCC
using a 3-T MR scanner to compare the differences in hepatic metabolites among four groups. The differential metabolite levels and
values of serum biochemistry among the four groups were analyzed using analysis of covariance (ANCOVA) with adjustments for
age and gender with Tukey's post-hoc test at P < 0.05. A mediation analysis was used to assess the association between ages and
cellular metabolite levels with the mediation effect of serum enzymatic activities. In addition, a receiver operating characteristics
(ROC) curve analysis was conducted to evaluate the diagnostic performance of 1H-MRS to predict the development of HCC in
patients with hepatitis-induced cirrhotic liver.

RESULTS

The levels of lactate+triglyceride (Lac+TG) and choline (Cho) were significantly different between LC and HCC, and between CLH
and HCC. Also, Lac+TG and Cho levels were positively correlated with serum lactate dehydrogenase (LDH) and alkaline phosphatase
(ALP) activities, respectively. The total effect of patients' age on Lac+TG alteration was significant, and was fully mediated by LDH
levels in LC, CLH, and HCC groups. In cirrhotic patients, the AUC to distinguish HCC from LC was 1.00 (95% CI; 0.94-1.00) for
Lac+TG, and 0.88 (95% CI; 0.76-0.95) for Cho, respectively Cho (P < 0.001). In addition, the AUC to distinguish HCC from CLH was
1.00 (95% CI; 0.94-1.00) for Lac+TG and 0.87 (95% CI; 0.76-0.94) for Cho (P < 0.001).

CONCLUSION

In vivo 1H-MRS was useful to quantify hepatic Lac+TG and Cho levels in both cirrhotic liver and HCC, where higher Lac+TG and Cho
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values may be more likely related to development of HCC in the cirrhotic liver.

CLINICAL RELEVANCE/APPLICATION

In vivo 1H-MRS might be potentially useful for noninvasive diagnosis and monitoring of patients with LC regarding the development
of HCC by hepatic metabolite quantification.

Participants
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PURPOSE

To determine the value of hepatobiliary phase of gadoxetic-acid (Gd-EOB-DTPA) liver MRI and diffusion-weighted imaging (DWI) for
determining whether arterial-phase-enhancing foci on extracellular-contrast MRI (EC-MRI) represent the recurrence of
hepatocellular carcinoma (HCC) in cirrhotic patients previously treated with ablation or surgery.

METHOD AND MATERIALS

We prospectively included 40 cirrhotic patients with complete response to resection and/or ablation of early HCC in whom a new
focal lesion enhancing in the arterial phase without washout was detected during follow-up with EC-MRI. All patients underwent
DWI and Gd-EOB-DTPA MRI; two readers subjectively analyzed signal intensities of arterial-phase-enhancing foci. The final
diagnosis was established by histology or follow-up EC-MRI. We used cross-tabulation to calculate indices of diagnostic accuracy.

RESULTS

We evaluated 34 patients (7 women; 73.5% with hepatitis C virus) with a total of 53 new arterial-phase-enhancing foci (median
size, 10 [IQR 9-14] mm). The final diagnosis, reached by histopathology in 15 (35.7%) lesions and EC-MR follow-up in 27 (64.3%),
was HCC in 42 (79.2%) and benign conditions in 11 (21.8%). Hepatobiliary-phase hypointensity on Gd-EOB-DTPA MRI plus
hyperintensity on DWI yielded 54.8% sensitivity, 90.9% specificity, 95.8% positive predictive value, and 34.5% negative predictive
value for diagnosing HCC recurrence.

CONCLUSION

Combined findings on hepatobiliary-phase Gd-EOB-DTPA MRI and DWI have the highest specificity and positive predictive value to
optimally detect HCC recurrence prior to confident diagnosis by conventional imaging criteria on MRI in cirrhotic liver.

CLINICAL RELEVANCE/APPLICATION

Combined findings on hepatobiliary-phase gadoxetic-acid-enhanced liver MRI and DWI had the highest specificity and positive
predictive value for early hypervascular HCC recurrence.
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PURPOSE

To propose sensitive CT criteria (any-of-10-feature) for complicated appendicitis that could be utilized in non-operative
management of appendicitis, and to compare diagnostic performance using any-of-10-feature criteria vs. gestalt assessment.

METHOD AND MATERIALS

This retrospective study, which was conducted in a tertiary teaching hospital, included 100 patients with suspected appendicitis on
CT. Complicated appendicitis, defined as gangrenous or perforated appendicitis, was pathologically or surgically confirmed in 32
patients. Six readers independently determined the presence of previously reported 10 CT features of complicated appendicitis
(contrast-enhancement defect of the appendiceal wall, abscess, extraluminal air, intraluminal air, extraluminal appendicolith,
intraluminal appendicolith, moderate to severe periappendiceal fat stranding, periappendiceal fluid, ileus, and ascites) and rated the
likelihood score for complicated appendicitis using gestalt assessment. Sensitivity and specificity of CT for complicated appendicitis
was measured by regarding the presence of any one of the 10 features as positive diagnosis (any-of-10-feature criteria) and by
using radiologists' gestalt assessment. Pooled sensitivity and specificity were compared using generalized linear mixed model.
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RESULTS

Pooled sensitivity of any-of-10-feature criteria was higher than that of gestalt assessment (92% vs. 64%; difference, 28% [95%
CI, 10%-46%]; P < 0.001), although pooled specificity was lower (43% vs. 76%; difference, -33% [-48%--17%]; P < 0.001).

CONCLUSION

Without any diagnostic criteria provided, radiologists' CT assessment for complicated appendicitis was not sensitive. Pooled
sensitivity of any-of-10-feature criteria was higher than that of gestalt assessment, at the cost of lower specificity.

CLINICAL RELEVANCE/APPLICATION

Multiple recent randomized controlled trials attempted treating uncomplicated appendicitis with antibiotics. Thus, it has become
clinically important that CT differentiates complicated from uncomplicated appendicitis. For prudent selection of patients for the
non-operative treatment of appendicitis, our diagnostic criteria can be used to diagnose complicated appendicitis sensitively and
thereby minimize treatment failure associated with false negative diagnosis of complication.
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PURPOSE

To assess the quality of dual-energy-computed-tomography (DECT) imaging in patients receiving half-dose of recommended
iodinated-contrast.

METHOD AND MATERIALS

46 oncologic-patients were imaged on a Discovery CT 750 HD dual energy computed assisted (DECT) scanner. Patients received
60-75 ml ( half-dose-weight based) of intravenous low osmolar iohexol 350 mg/ml Omnipaque 350, DECT imaging vs 120 -150 ml
(ful-dose-weight based) injection on conventional imaging on the portal venous (PV) phase at an injection rate of 3-4 ml/sec .
Monochromatic energy images were processed at 60 and 70 keV and 140 kVp. The images were scored by three radiologists
independently for image quality and diagnostic acceptability for celiac axis, SMA, aorta, renal artery, kidney, liver, spleen, pancreas
and diagnostic acceptability. The 5-point score assigned was 1-Superior; 2-Mildlly inferior; 3-Mild-to-moderately inferior; 4-
Moderately inferior (probably influence on diagnosis);5-Markedly inferior (impairing diagnosis). For statistical analysis scores 1 was
combined with score 2; score 3 unchanged; score 4 combined with score 5. Regions of interest were drawn on PV, aorta, liver and
fat. Contrast to noise ratio (CNR) and singnal to noise ratio (SNR) were calculated. A multivariate ordinal GEE model was used to
assess the image quality score, adjusting for reader. Comparisons among series for CNR and SNR were performed based on a linear
mixed model. Tukey-Kramer method was used for multiple testing adjustment.

RESULTS

For the qualitative scores for all categories 120 kVp >70keV=60keV>140kVp, except for noise where 120kVp >70keV>60keV=140kVp
images. CNR of the portal vein; 60kev = 70kev>120kVp= 140kVp, p<0.0001, CNR aorta and liver had no statistically significant
difference was noted between series p=0.22. SNR liver 70keV>60keV=120kVp>140kVp, p<0.0001.

CONCLUSION

All imaging series were considered diagnostically acceptable. 120kVp images were considered slightly better qualitatively. No
statistically significant difference was noted in CNR of liver on different series. SNR was better on 70keV images.

CLINICAL RELEVANCE/APPLICATION

DECT images were diagnostically acceptable with half-dose compared to full-dose contrast and can be used specially in patients
who have renal insufficiency or low-eGFR <30 and may help protect renal function.
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PURPOSE

To determine the effect of dual energy (DE) 50 keV virtual monoenergetic images on radiologist detection and diagnostic confidence
for small (<= 2 cm) hepatocellular carcinomas in patients with chronic liver disease compared to routine, contrast-enhanced
multiphase hepatic CT.

METHOD AND MATERIALS

Patients with chronic liver disease underwent DE multiphase CT imaging using a standardized DE HCC protocol, with 50 keV images
reconstructed for the late arterial and delayed phases. Patients with HCC > 2 cm were excluded. Reference standard was
established by an independent GI radiologist, with HCC documented by explant, correlative angio, growth, MRI, other
histopathology, with this radiologist also noting LI-RADs 3 and LI-RADs 4 lesions that were confirmed on subsequent or prior
imaging. 2 GI radiologists interpreted either anonymized mixed kV (0.6 linear blend) or mixed kV with 50 keV images in a random
order in 2 reading sessions separated by 2 weeks, evaluating each patients' images once/session. Radiologists identified potential
HCC's, rating confidence in LI-RADS 5 diagnosis, arterial enhancement, washout, and patient level confidence in HCC (0-100
scales).

RESULTS

Nineteen of 46 patients had 25 HCCs, and 5 pts had 17 LI-RADs 3/ 4 lesions. HCC size was 1.4 cm ± 1.2 cm. Sensitivity for HCC
was similar between mixed kV and mixed kV with 50 keV images (R1 - 80% v. 92.0%, p=0.3; R2 - 92.0% v. 96%, p=0.6). Sensitivity
for detection of LI-RADS3/4 lesions significantly improved for one reader and tended to improve for the other with additional 50 keV
images (R1 - 65% v. 76%, p = 0.02, R2 - 71% v 94%, p=0.08). Confidence in LI-RADS 5 diagnosis, arterial enhancement,
pseudocapsule, and washout for HCC's significantly improved for one reader (p<0.003). For negative patients without HCC, there
was a trend for both readers to have appropriately lower patient level confidence in HCC presence (p=0.17).

CONCLUSION

Dual energy 50 keV images significantly increased confidence in LI-RADs 5 diagnosis and imaging findings of arterial enhancement,
pseudocapsule, and washout for 1 of 2 radiologists. They improved detection of LI-RADs 3/4 lesions for one reader and tended to
improve detection for the other.

CLINICAL RELEVANCE/APPLICATION

Routine acquisition and examination of dual energy 50 keV images will improve the confidence in diagnosis of small HCC's as well as
imaging findings of arterial enhancement and tumor washout for some radiologists.
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PURPOSE

In CDKN2A/p16-mutation carriers with a 15-20% lifetime risk of developing pancreatic ductal adenocarcinoma (PDAC), annual MRI
surveillance has been shown to successfully detect PDAC at an early stage, resulting in increased resectability and survival. In a
retrospective study, we assessed the value of different MRI-techniques in early detection of PDAC.

METHOD AND MATERIALS

Since the start of our surveillance program in 2000, 217 subjects have been enrolled. During the observation period from January
2012 until March 2019, MRI protocols consisted of axial and coronal T2-weighted turbo spin echo (TSE), fat suppressed T1-
weighted GRE dynamic contrast-enhanced (DCE), magnetic resonance cholangiopancreaticography (MRCP) and T1-weighted turbo
field echo (TFE) sequences. Diffusion weighted imaging (DWI) was added in 2015. Two readers independently analysed the current
and former MRI examinations for the presence of lesions and other imaging findings of subjects with a proven PDAC detected during
the observation period.

RESULTS

Between January 2012 and March 2019, 16 PDAC were detected, of which 14 (87,5%) were resectable. The average size at
pathology was 19 mm (range 6 mm - 70 mm). Fourteen of the 16 cancers were seen by both readers on T1-TFE and T1-DCE. DWI
was available in 11 subjects, 7 lesions showed restricted diffusion as seen by both readers. In 11 of 13 subjects with an incident
tumor, a lesion or indirect signs of malignancy could retrospectively be seen on previous examinations. In 2 subjects a lesion was
retrospectively only visible on T1-TFE. The average growth rate of 9 retrospectively measurable lesions was 6.7 mm per year (s =
3.0) with an estimated volume doubling time of 157.5 days (s = 62.7).

CONCLUSION

Annual MRI surveillance in asymptomatic individuals at high risk of developing PDAC results in detection of tumours in a potentially
resectable stage. A T1-weighted TFE sequence seems especially promising for detecting early pancreatic cancer.

CLINICAL RELEVANCE/APPLICATION

Annual MRI surveillance is able to detect early pancreatic cancer in high risk individuals, a T1-TFE sequence further enhances
multiparametric protocols.
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PURPOSE

To assess the association of Liver Surface Nodularity (LSN) with quality muscle mass (sarcopenia) and visceral fat depots in a high-
risk population of African Americans (AAs).

METHOD AND MATERIALS

For this HIPPA-compliant, IRB approved retrospective observation study, non-enhanced abdominal CT images were obtained in 2475
African American participants. Anthropometric indices such as waist circumference (WC) and sagittal abdominal diameter (SAD)
were measured in each subject using a DICOM software (OsiriX MD). In addition, regional abdominal muscles and fat volumes,
including visceral adipose tissue (VAT) and superficial adipose tissue (SAT), were measured using a multi-layer segmentation
software (slice-O-matic, TomoVision). Next, a validated quantitative software was used to measure LSN scores in 10 different
slices on the left lobe of the liver. Finally, a statistical assessment was performed to correlate LSN scores with WC, SAD, VAT and
SAT volumes, and intraclass correlation coefficients (ICC) with 95% confidence intervals were used to assess inter-observer
variability in all parameters.

RESULTS

LSN scores showed direct correlation with WC (R2=0.19, 0.44, p<0.001), SAD (R2=0.20, 0.45, p<0.001), and all individual fat
compartments. On the other hand, our results support what has been suggested by several recent studies that WC > 100 cm and
SAD > 25 cm are more likely to be associated with metabolic disturbances. For SAD >= 25 cm, each 1 cm increase in SAD was
associated with a 0.07 unit increase in LSN (ß=0.07, p<0.001). Analogously, for WC >= 100 cm there was a WC increase associated
with the LSN score (ß=0.02, p<0.001). Likewise, inter-observer variability between two readers in a sub-cohort (n=300) shows
excellent interclass correlation coefficient values (ICC>0.93, 95% CI) for all parameters.

CONCLUSION

This study shows a direct association between LSN score, anthropometric indices, abdominal fat depots and muscle volumes.
Anthropomorphic measurements above a certain cut-off point (i.e. SAD >= 25cm and WC > 100cm for this study), were linked with
increased LSN scores.

CLINICAL RELEVANCE/APPLICATION

Non-alcoholic fatty liver disease (NAFLD) is the most common liver disease in the Western world, is clinically silent, and is closely
related to obesity and cardiometabolic disease. Anthropometrics as readily obtainable, low-cost biomarkers to predict NAFLD could
increase its surveillance and diagnosis, earlier than conventional techniques.
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PURPOSE

To investigate the clinical value of CT lymphangiography (CTL) in the diagnosis of primary intestinal lymphangiectasia (PIL).

METHOD AND MATERIALS

22 patients diagnosed as PIL with capsule endoscopy from 2010 to 2018 were retrospectively analyzed. All patients underwent CTL,
and the imaging data were compared with endoscopic and pathological findings. CTL assessments included thickening of the
intestinal wall, intestinal and mesenteric lymphangiectasia, serous effusion and its range, abnormal lymphatic vessels in the neck,
thorax, abdomen, and pelvis. Based on the distribution of contrast media in intestines and mesentery,PIL was divided into four
groups for comparison and statistical analysis. The statistically significant difference was set at P <0.05.

RESULTS

CTL displayed the intestinal and extra-intestinal lesions: intestinal wall thickening(n=19,unsatisfactory observation due to intestinal
contraction in 1 case; 3-6 mm in 4 cases, 6-9 mm in 10 cases,>= 9 mm in 5 cases); intestinal and mesenteric lymphangiectasia
(n=18, 3 cases in the mesentery, 9 cases in the intestinal wall and mesentery, 6 cases in the intestinal lumen ); serous effusion
(n=14), including ascites (n=8), pleural effusion (n=1), and ascites accompanied by pleural effusion (n=5); retroperitoneal and near
iliac blood vessels changes(n=21): lumbar lymph trunk reflux (n = 12), right axilla(n=5), left axilla(n=4); abdominal and pelvic
lymphangiectasis (n=17): 4 cases in pelvic fat gap, 10 cases, 15 cases, 6 cases, 13 cases in hilar, pancreas, spleen and omentum
respectively, 5 cases in kidney, including 1 case in left, 2 cases in right, and 2 cases in both side; Mediastinal lymph reflux (n=10);
abnormal distributions of contrast media around thoracic outlet (n =20),including 8 in bilateral neck, 12 in left venous angle. PIL was
divided into four groups according to whether the contrast agent was distributed in the intestinal wall, intestinal lumen and
mesentery. There was no significant difference in the abnormal distribution of CTL and the degree of intestinal wall thickening.
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CONCLUSION

Compared to endoscope, CTL can not only show the intestinal tube and extraintestinal lesions, but also show the distribution and
extent of abnormal lymphatic vessels, which is valueable for the diagnosis and treatment of PIL.

CLINICAL RELEVANCE/APPLICATION

CT lymphangiography (CTL) is useful in detecting PIL.
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TEACHING POINTS

Review of different types of ostomies, their definitions and indications. Pictorial review of normal postoperative changes. Pictorial
review of postoperative complications. Differentiate expected postoperative findings from postsurgical complications.

TABLE OF CONTENTS/OUTLINE

1. Types of ostomies, their definitions and indications Ileostomies Loop ileostomy End ileostomy End ileostomy with rectal stump
Colostomies Loop colostomy End colostomy End colostomy with rectal stump (Hartman Procedure) End colostomy with mucus fistula
(Double-barrel colostomy) 2. Normal anatomy of ostomies 3. Early and late postoperative complications Obstruction Parastomal
hernia Peristomal fistula Peristomal varices Ileostomy Enteroliths Stomal recurrence of Crohn's disease
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TEACHING POINTS

Cinematic rendering (CR) is a new 3D rendering technique that generates images based on a new lighting model, much more
complex than traditional Volume Rendering (VR), being able to produce photorealistic images that have potential to illustrate more
details of a complex anatomy This exhibit aims to: - Describe the Cinematic Rendering technique for 3D visualization of Computed
Tomography (CT) image data compared to traditional VR method; - Illustrate challenging cases of abdominopelvic pathologies using
CR images; - Describe the potential role of CR in abdominopelvic imaging; - Describe current limitations and future opportunities for
CR.

TABLE OF CONTENTS/OUTLINE

1. Introduction a. Physics b. Literature Review c. Applications 2. Cases a. Pancreatic Lesions b. Abdominal Wall Hernias c. Vascular
d. Bones e. Miscellaneous 3. Conclusion
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TEACHING POINTS

To classify masses of rectus abdominis according to their pathologic and clinical aspects (inflammation/tumor-like lesion/benign and
malignant tumor, focal lesion/part of a systemic disease, with/without history of rectus abdominis incision surgery). To review the
typical CT and MRI findings of rectus abdominis masses and learn the imaging mimics. To emphasize the key points in addition to
imaging for differentiation, including the history of a systemic disease, surgery (if yes, when), sex (female) and other specific
symptoms related (4S). To realize the underlying etiology of the masses and avoid missed and mis-diagnoses of related lesions out
of rectus abdominis. To discuss the diagnostic strategy based on both clinical aspects and imaging features.

TABLE OF CONTENTS/OUTLINE

Anatomical features of rectus abdominis and clinical relevance. Classification of masses of rectus abdominis according to their
pathologic and clinical aspects. Imaging findings of sample cases and the corresponding key clinical features for differentiation. a)
Sample cases with different pathologic natures (inflammation/tumor-like lesion/benign and malignant tumor). b) More complicated
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cases with history of surgery at different time points and systemic diseases. Summary of key points in differentiation and diagnostic
strategy.
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TEACHING POINTS

Become familiar with the common anatomical appearances of pancreatic grafts and their normal post-operative appearances across
a range of imaging modalities (ultrasound, CT, MRI, conventional angiography) Be able to recognise the spectrum of early and late
post-operative complications related to pancreatic transplant; i) vascular, ii) enteric and iii) parenchymal 'What the transplant
surgeon wants to know'

TABLE OF CONTENTS/OUTLINE

Background to whole organ pancreatic transplant and the role of radiologists Illustrations of pancreatic transplant anatomy (arterial
supply, venous and exocrine drainage), including common surgical variations Normal graft post-operative appearances across a
range of imaging modalities Vascular complications i) venous thrombosis, ii) arterial (Y graft stenosis/occlusion), iii)
pseudoaneurysm, iv) arteriovenous fistula Parenchymal complications i) peripancreatic collections (duct disruption, haematoma,
pseudocyst, seroma and abscesses), ii) pancreatitis Enteric complications i) enteric leak and bleeding, ii) fistula, iii) bowel
obstruction 'What the transplant surgeon wants to know' Top tips for graft ultrasound Imaging findings are a combination of US
(including contrast-enhanced), CT, MRI, conventional angiography (including post-intervention)
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TEACHING POINTS

The importance of the extranodal extension (ENE) of metastatic lymph nodes on the prognosis of esophageal squamous cell
carcinoma (ESCC) is emerging, same as the head and neck squamous cell carcinoma. The accurate clinical diagnosis of ENE is
important to plan the adequate multimodality treatment, to predict not only prognosis but also difficulty of operative procedure
during the lymph node dissection. In this education exhibit, 1.To show the correlation between three-dimensional computed
tomography (3D-CT) imaging findings and pathological findings with the information of surgical findings. 2.To familiarize the audience
with the representative ENE case series and to understand key imaging findings suggesting the presence of ENE; that is, "largest
diameter >10 mm", "Infiltration of adjacent planes", "irregular border", "heterogeneity", and "radiologist's impressions".

TABLE OF CONTENTS/OUTLINE

1. The histologic definition of ENE.2. Review of the imaging findings of metastatic lymph nodes to suggest the presence of ENE.3.
ENE grading atlas using the imaging correlation with surgical and pathological findings. 4. To show the case series with the cervical,
the mediastinal, and the upper abdominal metastatic lymph nodes, showing the correlation among 3D-CT imaging, pathological
findings, and endoscopic surgical view.

Printed on: 10/29/20
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PURPOSE

In conventional 120 kVp helical scan, maintaining image quality of CT Portography is more difficult than arterial CT angiography
(CTA). However, with the use of fast kVpswitching single-source dual-energy (ssDE) CT spectral mode the monochromatic (MONO)
images can provide suitable keV imags while maintaining image quality of portography. The purpose of this study is to assess clinical
benefit of portography on the spectral ssDECT.

METHOD AND MATERIALS

In this study, 5 groups (total 161 patients) were designed with different scan modes and volume of contrast medium injection
protocols: A(650mgI/kg, 31 patients), B(600 mgI/kg, 30 patients) and C(520 mgI/kg, 30 patients) for POLY scan mode (0.984pitch ;
120kVp, 0.5 sec; Noise Index(5mm):10, 30% ASiR); D(600 mgI/kg, 35 patients) and E(520 mgI/kg, 35 patients) for MONO (66keV,
optimal. keV) scan mode (ssDECT scanner, Discovery CT750 HD, GE Healthcare, USA). CT attenuation value(HU) of portal vein and
the standard deviation (SD) were measured to calculate contrast-to-noise ratio (CNR). Image quality of the three-dimensional
portography was assessed by 3 radiologists independently). Using a 5-point score (1: poor; 3: diagnosable, 5 excellent).

RESULTS

The CT attenuation value (HU) of different modes (A, B, C, D(66keV, Opt.keV), E(66, Opt.keV.)) for the portal vein (PV), average
CNRs and scoring results were reported as follows: (223.0± 25.0 HU, 203.4 ± 23.6, 187.1 ± 14.1, 246.4 ± 27.4, 449.6 ± 61.4, 231.8
± 26.8 and 401.2 ± 51.4), (4.4± 1.3, 4.1 ± 1.4, 3.6 ± 1.0, 6.1 ± 1.7, 6.6 ± 1.8, 5.8 ± 1.3 and 6.1 ± 1.5), and (3.4± 1.0, 3.1 ± 1.1,
2.3 ± 0.7, 4.2 ± 0.8, 4.3 ± 0.8, 4.0 ± 0.7 and 4.1 ± 0.8), respectively.The low contrast injection protocol with MONO image (E-
520mgI/kg) had image quality than high contrast injection protocol (A-650mgI/kg) with conventional 120 kVp helical scan.

CONCLUSION

From this study, ssDE GSI scan mode can essentially reduce injection volume of contrast material with same or higher image quality
comparing to conventional 120kVp helical scan mode.

CLINICAL RELEVANCE/APPLICATION

This study is useful for reducing volume of contrast material by using GSI (gemstone spectral imaging) scan mode.
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PURPOSE

To determine the consistency of major features of hepatocellular carcinoma (HCC) in Liver Imaging Reporting and Data System (LI-
RADS) v2018 between CT and gadoxetic acid-enhanced MRI and to investigate the additional value of hepatobiliary phase (HBP) MR
images.

METHOD AND MATERIALS

Patients who underwent dynamic CT and gadoxetic acid-enhanced MRI within one month were included. Two radiologists
respectively evaluated the presence or absence of major HCC features (arterial phase hyper-enhancement, washout appearance
and capsule appearance) and categorized observations using the LI-RADS v2018 algorithm. Additionally, each observation was
recorded as hyper-, iso- or hypo-intensity on the HBP image.

RESULTS

Sixty-one patients with 110 observations were included. Among the 88 observations classified as LR-3, 4 or 5, arterial phase hyper-
enhancement and a washout appearance showed higher frequencies on CT than on MRI (75.0% [66/88] vs. 58.0% [51/88],
P<0.001; 60.2% [53/88] vs. 44.3% [39/88], P=0.014), whereas the frequency of capsule appearance was not significantly different
between CT and MRI (14.8% [13/88] vs. 10.2% [9/88], P=0.343). Of the 47 LR-3 observations categorized on CT (HCC=22, non-
HCC=25), 71.4% (20/28) of observations with hypo-intensity on HBP images were HCCs, whereas 89.5% (17/19) of observations
with iso- or hyper-intensity on HBP images were non-HCCs (P<0.001). Similarly, of the 59 LR-3 observations categorized on MRI
(HCC=30, non-HCC=29), 70.0% (28/40) of observations with hypo-intensity on HBP images were HCCs, whereas 89.5% (17/19) of
observations with iso- or hyper-intensity on HBP images were non-HCCs (P<0.001).

CONCLUSION

The frequencies of arterial phase hyper-enhancement and washout appearances were higher on CT than on gadoxetic acid-
enhanced MRI. For the LR-3 observations, adding the hepatobiliary phase hypo-intensity to major HCC features improved the
diagnostic performance of LI-RADS for distinguishing HCCs from benign liver lesions.

CLINICAL RELEVANCE/APPLICATION

Gadoxetic acid-enhanced MRI has an important role in the surveillance for HCC because adding the HBP hypo-intensity to major
HCC features can improve the diagnostic performance of LI-RADS for HCCs.
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PURPOSE

To investigate usefulness of visual and quantitative evaluation by iodine mapping with dual energy computed tomography (DECT)
for severity assessment of acute pancreatitis (AP).

METHOD AND MATERIALS

20 patients with severe acute pancreatitis (SAP) and 20 patients with mild acute pancreatitis (MAP) were analyzed retrospectively.
All patients underwent contrast enhanced CT scan by DECT. Visual evaluation: iodine mapping and pancreatic perfusion CT (PPCT)
imaging were compared in same SAP patient. Quantitative evaluation: pancreatic iodine concentration was measured venous phase
and compare between SAP and MAP. Clinical application: Iodine concentration analysis of SAP patients misdiagnosed as MAP from
conventional CT images of onset date.

RESULTS

Iodine mapping can provide hemodynamics related to pancreatic necrosis, a characteristic of severe acute pancreatitis as same as
Pancreas Perfusion CT imaging. Iodine-concentration in the patients with severe acute pancreatitis were lower than mild acute
pancreatitis significantly (p<0.001 as t-test). when the cut-off value of iodine concentration is 39.4%, the sensitivity is 95.2%, the
specificity is 70.2%, and the area under the curve by ROC analysis is 0.84. The iodine concentration of SAP misdiagnosed as MAP is
lower than cut-off value.

CONCLUSION

Iodine mapping with DECT can provide hemodynamics images like a PPCT imaging and assess severity of AP quantitatively.

CLINICAL RELEVANCE/APPLICATION

Iodine mapping with DECT shows high diagnostic value in the severity assessment of acute pancreatitis (AP) and will help decide
treatment policy.
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PURPOSE

To differentiate between liver metastases versus benign focal hepatopathy (FH) that develops over the course of medical or
surgical treatment of malignancy.

METHOD AND MATERIALS

Between 2010 and 2018, there were 1179 consecutive biopsies (1069 patients) of hepatic lesions suspicious for malignancy. 924
were True Pos, 169 True Neg (TN), 43 False Neg and 43 lost to follow up. Among the TN were 22 FHs defined as new lesions
following oncologic treatment and histologically as steatosis, sinusoidal and biliary congestion/obstruction or inflammation. Cirrhotic
patients, primary hepatic tumors and abscesses were excluded. Patients with FH and metastases were matched for age,
malignancy-type and treatment regimen. 3 abdominal radiologists (1, 1, 3 y post-fellowship) blinded to pathology reviewed pre-
biopsy MR (40 malignant: 13 FH) and CT (53: 12); 3 FH pts had both MRI and CT. A 5-point Likert scale (1: definitely benign, 5:
definitely malignant) and imaging characteristics were assessed. A training data set for readers was provided to introduce a
common lexicon. Univariate analyses (Chi-Sq, T-test), logistic regression and inter-rater reliability (kappa, spearman, ICC) were
performed.

RESULTS

Characteristics of patients with FHs included: pancreatobiliary malignancies (68%), hepatobiliary/GI surgery or stent (77%) and
chemotherapy within 1y prior to biopsy (50%). Results for MR: Likert 2.3-2.5 for FH vs 3.6-4.4 for metastases (p<.05,
correlation=.49). Compared to FH, metastases were associated with multiplicity (>3 lesion/liver), larger size, arterial rim-
enhancement, portal venous rim-enhancement/central hypoenhancement and restricted diffusion (P< 0.05, all readers, univariate,
k=.48-.81 except arterial rim k=0.22, ICC=.91). Lesion multiplicity was associated with metastasis on multivariate analysis. For CT:
Likert 2.3-4.0 for FH vs 3.8-4.9 for metastases (p<.05, correlation .47-.58). Only non-spherical shape was associated with FH
(p<.05, all readers, k=.33-.89 except arterial rim .08-.22, ICC .97-.99).

CONCLUSION

Multiplicity, size, enhancement and diffusion characteristics may be helpful to distinguish FH from metastases on MR whereas only
non-spherical shape was helpful on CT.

CLINICAL RELEVANCE/APPLICATION

Identification of FH could increase confidence in radiologic-pathologic correlation and limit biopsies following the medical-surgical
treatment of malignancy. MRI may be more helpful than CT in distinguishing FH from metastases.
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PURPOSE

To evaluate whole lesion pre-therapy CT radiomic features of liver metastases for predicting response to chemotherapy in patients
with metastatic colorectal cancer.

METHOD AND MATERIALS

Retrospective cohort of 75 subjects (44 males, age 58 ± 12) with treatment-naïve, colorectal adenocarcinoma liver metastases and
measurable disease by RECIST v1. Revelant radiomic (n= 111) features were extracted with Healthmyne QIDS (Healthmyne,
Madison, WI) and a custom MATLAB (The Mathworks Inc., Natick, Massachusetts) routine from selected target lesions on venous
phase contrast-enhanced pre-chemotherapy CTs. Simple logistic regression and receiver operating characteristic (ROC) analysis
were performed and values were compared between RECIST responders and non-responder groups at 1st and 2nd follow up imaging
after initiation of chemotherapy post standard of care chemotherapy initiation. Multivariate analysis included 12 radiomic features
(p<0.1 from simple logistic regression) which were used to build a model to evaluate response after chemotherapy.

RESULTS

While no significant pre-chemotherapy CT liver lesion features corresponded with RECIST response at initial follow up, 4 radiomic
features were predictive by the 2nd follow up CT(p<0.05). These textural or morphologic features include: Gray level size zone
matrix (GLSZM), Zone size non uniformity normalised OR(95% CI): 2.32 (0.16-0.79) p=0.017, Surface¬ to volume ratio 0.38 (0.17-
0.85) p=0.019, Neighborhood Gray Tone Difference Matrix (NGTDM) Strength 0.02 (<0.001-0.75) p=0.035, and 3D Wavelet P2 L2
C12 0.26(0.07-0.99) p=0.049. Multivariate logistic regression analysis to predict response by 6 months using principal component
analysis yielded an AUROC (95% CI) 0.75 (0.61-0.89), p=0.04.
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CONCLUSION

CT radiomic analysis may potentially serve as an adjunct to predict liver metastasis response to chemotherapy in patients with
metastatic colorectal cancer over time. Future prospective studies with larger cohorts may prove worthwhile to determine the role
of radiomics in clinical decision making for patients where chemotherapy may not be well tolerated.

CLINICAL RELEVANCE/APPLICATION

Radiomic analysis of tumor features on CT could potentially serve as an adjunct to predict tumor response to chemotherapy in
patients with metastatic colorectal cancer over time. This could help clinical decision making in patients where chemotherapy may
not be well tolerated.
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PURPOSE

To evaluate quantitively and qualitatively whether low monoenergetic images at 50 keV demonstrate improved quality compared to
conventional images for imaging of acute appendicitis and to assess reader's preferences.

METHOD AND MATERIALS

A retrospective study of 42 clinically indicated CT exams conducted on a single source DECT (IQON, Philips, Eindohoven) was
performed. The patient population male: female ratio was 1.4:1, average age was 44 (18-82), all were pathologically proven
inflamed appendix. A single representative image was chosen from each study and an ROI was drawn along the appendix wall for
HU, CNR and SNR values measurements. Comparison of these parameters on the conventional and low monoenergetic images was
performed. In addition, all 84 images were randomized, anonymized and presented to two abdominal radiologists; for a 5-point scale
quality grading evaluating of the bowel wall thickening, enhancement, conspicuity and mucosal visualization. Lastly, bowel wall
enhancement visibility assessment was conducted on conventional and monoenergetic images side-by-side by 3 abdominal
radiologists. Paired samples t-tests, a-parametric Wilcoxon test, McNemar test and kappa statistics were used for statistical
analysis.

RESULTS

Attenuations of the bowel wall were significantly higher in the monoenergetic images compared to the conventional images, showing
increase by a ratio of 1.7 (P<0.05). Significant increase was seen in the SNR (8.88, SD-3.27 vs 5.37, SD-1.84 ) and CNR (20.96,
SD-4.91 vs 14.9, SD-3.04) on the low monoenergetic images as well (p<0.05) compared to the conventional images, by a ratio of
1.4 and 1.6 respectively. In the quality grading mucosal visualization, enhancement and conspicuity showed significantly higher
scores by both readers (P<0.05), while bowel wall thickening showed a trend (p=0.229). There was clear preference of the
monoenergetic images among all the visibility assessments by all readers.

CONCLUSION

There is significant and consistent increase in CNR and SNR in the 50KeV monoenergetic images compared to the conventional
ones. The monoenergetic images showed significant better visualization of most characteristic active inflammation properties in
appendicitis and abdominal radiologists clearly preferred them.

CLINICAL RELEVANCE/APPLICATION

The use of low monoenergetic images should be considered in clinical practice to assist accurate diagnosis of active bowel
inflammation.
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PURPOSE

Dual-energy CT has shown its potential to improve evaluation of smaller cystic renal lesions. In this study, we evaluated if this
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approach can be transferred to the pancreas to improve diagnostic assessment of equivocal small cystic lesions using a novel dual-
energy spectral-detector CT (SDCT).

METHOD AND MATERIALS

For this retrospective study, we reviewed the reports of 1192 contrast-enhanced late venous-phase SDCT-scans of the abdomen
that were conducted between May 2017 and January 2019. 25 small (<=1.5 cm) cystic pancreatic lesions of 22 patients (mean
age: 74.9±7.8 years and comprising 12 women and 11 men) were identified that received additional short-term CT follow-up or
dedicated MRI because lesions were evaluated as equivocal in the report. Conventional images (CI) and spectral images (SI)
including virtual monoenergetic images at 40 keV (VMI), iodine density and iodine overlay were reconstructed. Two readers
indicated lesion conspicuity and diagnostic certainty for presence of cystic nature and fluid content of the lesion on 3-point scales.
The reading was conducted in a two-step approach: first, solely CI were evaluated, while in a second reading after a 4-week
interval, the combination of CI and corresponding SI was reviewed. Quantitatively, mean attenuation was measured ROI-based in CI
and VMI at 40 keV. Signal-to-noise (SNR) and contrast-to-noise ratios (CNR) of the lesion were calculated. Interobserver
agreement was assessed using intraclass-correlation-coefficient (ICC). Wilcoxon signed-rank test was used to test for any
difference.

RESULTS

In the subjective reading, SI significantly improved lesion conspicuity (CI: 2[1-2], SI, 3[2-3], p<0.001) and diagnostic certainty
regarding presence of cystic nature (CI: 2[1-2], SI: 3[3-3], p<0.001). Interobserver agreement improved considerably from 0.51 to
0.85 when the combination with SI was used. Further, VMI displayed significantly higher SNR and CNR ratios for the cystic lesions
(SNR, CI: 1.4±1.5 versus VMI: 3.5±2.4, p<0.001; CNR, CI: 2.5±0.7 versus VMI: 4.5±1.9, p<0.001).

CONCLUSION

Compared with CI, the combination with SI from SDCT significantly improved visualization and diagnostic certainty for evaluation of
small incidental cystic pancreatic lesions.

CLINICAL RELEVANCE/APPLICATION

Implemented in clinical workflow SI could help for improved detection and evaluation of this challenging lesion type, potentially
reducing the amount of additional short-term imaging.
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PURPOSE

To analyze the difference in quantification of liver iron concentration (LIC) obtained by different methods, at 1.5T and 3T.

METHOD AND MATERIALS

40 patients, included prospectively after providing written consent, underwent two MR studies (GEMS 1.5T MR450 and Siemens 3T
Prisma) performed consecutively using a manufacturer's sequence, yielding an R2* map, and a standardized multi-echo GRE (ME-
GRE) sequence obtained with the body coil and surface coil. UTE sequences were added to the 3T studies. MRQuantif software,
validated at 3T, was used to calculate R2* (truncation and extrapolation method with simple and complex exponential modeling)
and SIR-LIC (Alustiza and Gandon methods), and provide ref-LIC. A standardized R2*-LIC (R2*/magnetic field) was also used for
analysis, performed by linear regression (r²) and Bland and Altman's method.

RESULTS

The r² correlation between R2*-LIC calculated at 1.5T and 3T was 0.85 with the two maps and 0.99 with the ME-GRE sequence.
The bias was respectively 15µmol/g [8µmol/g; 23µmol/g] and 4µmol/g [2µmol/g; 6µmol/g] (p = 0.001). Compared with ref-LIC, R2*-
LIC bias was +0.2 µmol/g [-4 µmol/g;4 µmol/g] and -4 µmol/g [-8 µmol/g;1 µmol/g] at 1.5T and 3T, respectively. At 1.5T, the bias
between SIR-LIC and ref-LIC was -14.3µmol/g [-24µmol/g; -4.9µmol/g] (p=0.004) and +25µmol/g [+18µmol/g; 32µmol/g] for the
Alustiza and Gandon methods, respectively. At 3T, two high overloads were only correctly quantified with R2* calculated from the
body coil, allowing calculation of R2* by extrapolation, or with the UTEs. Despite this, the r² correlation between the two coils was
0.97.

CONCLUSION

The bias between the 1.5T and 3T results is reduced by using 1) a generic ME-GRE sequence obtained with the body coil, 2) a
unique tool for R2* calculation, and 3) the same conversion formula (MR-LIC = R2*/magnetic field).

CLINICAL RELEVANCE/APPLICATION

A robust and accurate quantification of the LIC by MRI is necessary for appropriate therapeutic management and monitoring of
efficacy.
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PURPOSE

To determine various quantitative parameters to be used iteratively for discrimination of liver parenchyma status, eventually
creating a roadmap for an AI based algorithm differentiating different types of diffuse liver disease.

METHOD AND MATERIALS

249 multiphase CT and 119 MRI with appropriate histopathological correlation were included in this retrospective study.
Histopathological diagnosis, laboratory parameters, and quantitative imaging parameters were noted for each imaging timepoint.
Quantitative parameters were derived from regions of interest (ROIs) placed in the liver segment of biopsy. ADC value, T1 VIBE
Dixon in- and opposed phase signal change and HU and signal intensity(SI) values on non-contrast, arterial, portalvenous and
equilibrium images were noted. Contrast-enhancement-ratios were calculated from the HU or SI values between all contrast
timepoints as HU/SI-timepoint1/(HU/SI-timepoint1 + HU/SI-timepoint2). Multiparametric prediction models were employed, finding
optimal parameter combination to discriminate between the different states of liver parenchyma. Diagnostic accuracy was indicated
by the ROC AUC.

RESULTS

For CT the algorithm used 11 dichotomous splits to identify normal parenchmya (AUC =0.90, sensitivity 82%, specificity 84%),
steatosis (AUC = 0.98, sensitivity 41%, specificity 100%), steatohepatitis (AUC =0.95, sensitivity 20%, specificity 100%) and
cirrhosis (AUC = 0.91, sensitivity 86%, specificity 74%). With MRI the algorithm performed 9 dichotomous splits to discriminate
between normal parenchmya (AUC =0.89, sensitivity 86%, specificity 95%), steatosis (AUC = 0.95, sensitivity 71%, specificity
98%), steatohepatitis (AUC = 0.88, sensitivity 36%, specificity 100%) and cirrhosis (AUC = 0.86, sensitivity 86%, specificity 96%).

CONCLUSION

An algorithm performing multiparametric dichotomous testing, scrutinizing established quantitative CT and MRI parameters and
contrast-enhancement-ratios may successfully categorize liver parenchyma and suggest underlying parenchymal disease. Simple
semiquantitative dichotomous decision trees as utilized in clinical routine may not unleash the full diagnostic power of
multiparametric imaging compared with automated multi-bifurcated decision trees.

CLINICAL RELEVANCE/APPLICATION

Liver cirrhosis is associated with life threatening complications. Imaging parameters identifying cirrhosis and its potentially reversible
precursors will have major impact on patient management.
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TEACHING POINTS

1. Spectral detector CT (SDCT) is a technology with a number of applications in advanced liver imaging. If appropriately utilized,
this technology has the potential to improve image quality, provide new diagnostic information, and allow for decreases in radiation
dose. 2. Low keV virtual monoenergetic imaging can significantly improve iodine contrast to noise ratio. This has the potential to
improve detection of liver lesions, and to allow for better delineation of vascular anatomy prior to liver donation. This can also be
used to decrease contrast dose. 3. Iodine selective imaging allows for direct quantification of iodine content within lesions, which
can distinguish enhancement from other dense material (bone, hematoma) on post contrast acquisitions, and assess iodine content
within liver tumors pre and post-treatment. 4. The use of virtual non-contrast imaging allows for potential dose reduction by
eliminating the non-contrast phase in multi-phase studies.

TABLE OF CONTENTS/OUTLINE

- Overview of spectral detector CT technique and physics, and common post-processing techniques. - Case based review of
applications of SDCT in advanced liver imaging. - Review of integration of SDCT into routine clinical workflow in liver imaging. -
Challenges, pitfalls, and future applications.
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TEACHING POINTS

1. Pancreatic injuries comprise less than 2% of blunt trauma cases. Early diagnosis is difficult, overlooked or not readily appreciated
on initial clinical examination, and missed on initial imaging studies. This results in delayed treatment associated with high morbidity
and mortality. Delayed presentation or clinical deterioration may be the first clue of an underlying occult or undetected pancreatic
injury. 2. Common mechanism of pancreatic injury are motor vehicle accidents, fall from height or fall of heavy objects over the
abdomen, and direct assault in adults. 3. The most common site of pancreatic trauma is at the junction of the body and tail. Main
pancreatic ductal injury should be carefully assessed as these are associated with delayed complications like pancreatic fistula,
traumatic pancreatitis, pseudocyst formation, abscesses, and duct stricture. 4. Multiphasic CT is the modality of choice to evaluate
pancreatic injuries. Portal venous phase CT is more sensitive for pancreatic ductal injuries. MRI with MRCP can be a problem solving
tool in pancreatic trauma, particularly to evaluate pancreatic duct.

TABLE OF CONTENTS/OUTLINE

1. Brief anatomy of pancreas 2. Mechanism of pancreatic injury 3. Review of imaging modalities to evaluate pancreatic trauma with
emphasis on CT, staging of pancreatic injury, and updated review of management.
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TEACHING POINTS

Cross sectional imaging serves as a roadmap for characterization of the broad spectrum of retroperitoneal masses which can aid a
clinician in the variable management of these masses. Several overlapping features of these masses tend to confuse the interpreter
which results in a tendency to provide a broad differential diagnosis. We discuss a simplified classification of these masses into
multiple categories that will allow a radiologist to accurately narrow the differential diagnosis based on anatomical location, imaging
characteristics and spread patterns.

TABLE OF CONTENTS/OUTLINE

1. Introduction. 2. Diagnostic clues of retroperitoneal origin: beak sign, invisible organ sign, embedded organ sign, prominent feeding
artery sign. 3. Pattern of spread. 4. Primary and secondary retroperitoneal masses: classification based on location, tissue
characteristics; neoplastic/non-neoplastic. 5. Role of CT, MRI and nuclear medicine. 6. Characterization of different retroperitoneal
masse: a) Cystic lesions b) Solid lesions: Fat containing and non fat containing lesions. 7. Descriptors: Location, origin,
consistency, age/gender, tissue characteristics, clinical history, clinical laboratory clues, neoplastic/non neoplastic, vascularity, and
imaging characteristics. 8. Conclusion.
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TEACHING POINTS

Describe the physical basis and technical adjustments of diffusion Kurtosis Review the clinical applications of Diffusion Kurtosis in
the assessment of focal lesions of the gastrointestinal system Highlight the added value of diffusion kurtosis to clinical MRI protocol
in gastrointestinal imaging

TABLE OF CONTENTS/OUTLINE

1. Introduction 2.Definition of Diffusion Kurtosis 3. Technical adjustments 3. Advanced modeling of diffusion signal decay 4. Clinical
applications of Kurtosis in the gastrointestinal system - Hepatocellular carcinoma and other liver masses - Pancreatic neoplasms -
Rectal carcinoma pre- and post-treatment and and detection of lymph nodes 5. Conclusions
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TEACHING POINTS

1) How to delineate anatomical course of complex fistulas on pelvic MRI. 2) How to classify fistulas on the basis of etiology,
location and grading to facilitate clinical management. 3) High resolution MRI technique with emphasis on 3D T2 Space, post
contrrast T1 FS and DIffusion imaging

TABLE OF CONTENTS/OUTLINE

MRI Technique: We will discuss the importance of mulitplanar high resolution 3D-T2, T2 fat sat, post contrast T1 VIBE and diffusion
imaging. Pelvic Anatomy: We will dicuss key anatomical landmarks to classify and grade pelvic fistulas . Delineating primary
/secondary tracts of fistulas with empahsis on relationship to internal-external sphincters, puborectlais sling, levator ani muscle,
connections with pelvic organs like anus, bowel, bladder, vagina, bladder, prostate, ovaries, scrotum, penis and exclusion of
abscesses is very helpful. Sample cases: We will review fistulas related to perianal abscesses, pilonidal sinus, inflammatoty bowel
disease (Crohn's/Ulcerative colitis), diverticulitis, pelvic cancers, post radiation/post surgical, post TRUS biopsy complications, sex
change, ileal-anal pouch surgery and fistulas post seton placement/drainage. Summary:Dedicated MRI evaluation helps in
anatomical localization, grading and treatment of fistulas to guide the sphincter/muscle sparing procedures, preserve continence
and prevent recurrence.
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Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, a
decent-sized screen. Having a Gmail account will be helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This class will focus on basic concepts of convolutional neural networks (CNNs) and walk the attendee through a working example.
A popular training example is the MNIST data set which consists of hand-written digits. This course will use a data set we created,
that we call 'MedNIST', and consists of images of 6 different classes: Chest X-ray, Chest CT, Abdomen CT, Head CT, Head MR and
Breast MRI. The task is to identify the image class. This will be used to train attendees on the basic principles and some pitfalls in
training a CNN. • Intro to CNNs • Data preparation: DICOM to jpeg, intensity normalization, train vs test • How do we choose the
labels? Inconsistencies... Use Fast.AI routines to classify; Validation of results: Are the performance metrics reliable? 'Extra Credit':
if there is time, explore data augmentation options, effect of batch size, training set size.
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PURPOSE

To investigate the accuracy of shear wave (SW) speed (related to viscoelasticity), dispersion slope (related to viscosity), and
attenuation value (related to degree of steatosis) measurements obtained using a new ultrasound (US) elastography system in
assessing steatosis, inflammation, and fibrosis in patients with suspected nonalcoholic fatty liver disease (NAFLD).

METHOD AND MATERIALS

Data was collected from 74 consecutive adults who underwent liver biopsy for suspected NAFLD from April 2017 through November
2018. A US-based SW imaging system (Aplio-i800; Canon Medical Systems) was used to measure three US parameters (SW speed
[m/s], dispersion slope [(m/s)/kHz], and attenuation value [dB/cm/MHz]) immediately before biopsy. The biopsy specimens were
scored by 1 blinded expert pathologist according to the Nonalcoholic Steatohepatitis Clinical Research Network criteria. Diagnostic
accuracy was assessed using the area under the receiver operating characteristic curve (AUROC) for the categories of steatosis,
inflammation, and fibrosis. The effects of these histologic parameters on attenuation value, dispersion slope, and SW speed were
evaluated by multivariable analysis.

RESULTS

With biopsy results as the reference standard, attenuation value identified patients with steatosis with AUROCs of 0.8335 for
S>=S2 and 0.8090 for S=S3. Dispersion slope identified patients with inflammation with AUROCs of 0.7677 for A>=F2 and 0.9179 for
A=A3. SW speed identified patients with inflammation with AUROCs of 0.7907 for F>=F1, 0.8403 for F>=F2, 0.8694 for F>=F3, and
0.9625 for F=F4. Multivariable analysis showed that steatosis significantly affected attenuation value (P<.0001), fibrosis and
inflammation significantly affected dispersion slope (P=.0026 and P=.0299, respectively), and fibrosis significantly affected SW
speed (P<.0001).

CONCLUSION

Prospective analysis of patients with NAFLD showed that attenuation value, dispersion slope, and SW speed were useful for
assessing liver steatosis, lobular inflammation, and fibrosis, respectively, with AUROCs ranging from 0.7677 to 0.9625. Both
inflammation and fibrosis affected dispersion slope.

CLINICAL RELEVANCE/APPLICATION

Three US parameters (attenuation value, dispersion slope, and SW speed) can be used to noninvasively assess the histopathologic
parameters steatosis, inflammation, and fibrosis in NAFLD patients.
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PURPOSE

Robust methods to measure fat and R2* exist, using proton density fat fraction(PDFF)Although PDFF is accessible, there are
various comercial techniques available, which may impair the longitudinal assessment of patientsThe study seeks to evaluate PDFF
precision (R2* and fat) with distinct methods through examinations performed in volunteers on 3T and 1.5T scanners at different
times, using the same parameters.

METHOD AND MATERIALS

30 volunteers were recruited. Participants underwent a 3TMRI exam and were re-scanned on the same scanner using the same
protocol, less than 1 week apart. They were also examined at a 1.5T scanner.Protocols were the same across devices, using 3
multi-gradient echo distinct sequences (MGE) to calculate PDFF. Philips Achieva 3T and Ingenia 1.5T scanners were used with
surface coils. Post-processing techniques were made by 4 different vendors in the 3T and 2 different vendors at 1.5T.All measures
were performed by the same radiologist (13 years of experience), using a ROI that encompassed the whole liver and pancreas area
in a single slice. The measures repeatability on the 3TMRI was assessed through the within-subject coefficient of variation and the
repeatability coefficient(RC). The agreement between different methods assessment was evaluated by ICC.

RESULTS

Fat-Fraction(FF) results:LiverFF achieved excellent RC with values between 1.55-3.45%Pancreas showed good RC, albeit lower,
ranging between 2.26-5.54%The ICC for 3T scans was 0.94(liver) and 0.69(pancreas) in the first scan and 0.94 and 0.6
respectively for the last.Agreement between 3T and 1,5T measures for liver was excellent with ICC of 0.94(CI95%:0.8-0.97)ICC for
pancreas was good, but with wide variation, with mean of 0.86(CI95%:0.26-0.95)Results R2*:LiverR2* showed good results, with
mean RC of 9.18-13.08s-1Pancreas showed a RC of 9.66-15.53ICC for 3T scans was 0.97(liver) and 0.46(pancreas) in the first
acquisition and 0.96 and 0.22 respectively for the second.

CONCLUSION

The study showed excellent reproducibility and repeatability for fat and iron measures in liver, using different scanners and
techniques. The performance of pancreas was lower

CLINICAL RELEVANCE/APPLICATION

The study showed excellent precision for liver deposits measure with different techniques/scanners.Pancreas assessment should be
used with caution. The morphology of the gland and the ROI methodology may have contributed to this results
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PURPOSE

-The development of robust methods to measure liver fat and R2*, such as proton density fat fraction (PDFF) techniques, made
them the standard of care in hepatic deposit assessment. -Although PDFF is increasingly accessible, there isn't a clear rule to
measure disease for a good correlation with biopsy or an acceptable variation among readers.-The study objective was to compare
the correlation between readers with different experiences in abdominal imaging, using two distinct methods of measuring liver
deposits, by placing regions of interest (ROI's) in the parenchyma.

METHOD AND MATERIALS

-100 consecutive patients who underwent MRI of the liver to evaluate steatosis and/or iron deposition were selected, searched
retrospectively in our PACS. We include the first 100 that had an acceptable image quality with the use of a PDFF technique.-The
patients were anonymized and 4 readers with different experiences in abdominal image analyse the images.Readers reviewed all
exams independently using the following ROI placement rule:a) 4 circular ROI's (CR) deposited in the anterior and posterior region of
the right liver lobe in different slices. 1 CR on the left liver lobe. We record the average value.b) 1 geographic ROI (GR) involving
the entire liver area in a slice above the gallbladder, excluding vessels and artifact areas.-We calculate the ICC for the readers and
both methods for fat and R2*. Bland-Altman plots were acquired.

RESULTS

-97 patients were included in the final analysis.-Fat deposits ranges from 1.6%-42.8%(Mean:12.6%/SD: 9.1%)-R2* ranged from
27s-1-171s-1 (Mean:52s-1/SD: 26s-1).>The ICC was very high for all readers with both analyses with the average --ICC for fat
with the CR method was 0.983 (95%CI:0.977-0.988) / the GR method achieved an ICC of 0.958(95%CI:0.943-0.97).--ICC for R2*
with CR was 0.983(95%CI:0.977-0.988) / the R2* with GR achieved a mean value of 0.983(95% CI:0.977-0.988).>The ICC
between CR and GR also showed an excellent agreement with a mean ICC of 0.994(95% CI:0.993-0.995) for fat / and
0.992(95%CI:0.990-0.993)

CONCLUSION

- We showed an excellent correlation for hepatic iron and fat measurement between readers of different experience levels using
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two distinct ROI placement methods.

CLINICAL RELEVANCE/APPLICATION

-Using either method described, one can achieve an excellent agreement between readers with different expertise levels.
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PURPOSE

To investigate correlation between liver iron content (LIC) determined with a reference method based on Spin-Echo (SE) vs.
gradient-echo (GRE) R2*.

METHOD AND MATERIALS

117 patients suspected for liver iron overload were scanned between July 2014 and April 2018. 65 patients (25 f, 40 m, 24.5±13.1
years (mean±std.dev.), range 8.2 to 59.3 years) were assigned to the study group analyzed by two observers, the other 52
patients (26 f, 26 m, age 19.1±14.6 (mean±std.dev.), range 2 to 60.6 years) served as control group. All patients were examined
on a 1.5 T MRI scanner (MAGNETOM Avanto, Siemens Healthcare, Erlangen, Germany). For the Ferriscan® method (Resonance
Health, Burswood, Australia), transversal liver slices were acquired during free breathing using the appropriate protocol (five TEs
ranging from 6 to 18 ms, single-echo acquisitions, eleven 5 mm thick slices, 100% gap, resolution 1.64x1.64 mm, acquisition time
16:20 min.). Results served as LIC reference values. With a prototype breath-hold GRE sequence, 40 partitions of 4 mm thickness
at 2.5x2.5 mm voxel size were acquired in 18 sec. with parallel imaging in both phase and slice encoding direction, and in-line voxel-
wise R2* calculation considering fat/water signal modulation. To obtain liver mean R2* values, regions of interest were manually
placed in tissue free of vessels and/or artifacts. R2* was linearly correlated to reference LIC values. Results of the study group
were used to calculate LIC for control group patients, further referred to as GRE-LIC. GRE-LIC was compared to reference LIC
values.

RESULTS

Study group LIC values ranged from 0.5 to 27.3 mg/g liver dry wt. Linear correlation to R2* was excellent with coefficient of
determination (R2) of 0.9. Slope values were 0.039±0.00016 mg*s/g and intercept was -0.85±0.38 mg/g. Observer results were
identical within the confidence interval. For the control group, GRE-LIC values showed near-ideal concordance to LIC reference
values with regression line close to identity (slope 1.04±0.05, intercept -0.64±0.83), R2 was 0.89.

CONCLUSION

Linear correlation of R2* to reference LIC in th e study group and concordance of LIC values determined from GRE to reference LIC
values in the control group were both excellent. Also, we found good inter-observer agreement.

CLINICAL RELEVANCE/APPLICATION

The volumetric single breath-hold GRE sequence studied is suitable for reliable MR-based LIC determination.
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PURPOSE

To assess multi-point Dixon (PDFF) using multiple platforms for accuracy and reproducibility of fat quantification.

METHOD AND MATERIALS

Fat-water phantom sets (0, 10, 16, 35, 100 % fat) were evaluated using FDA-approved PDFF sequences, reconstruction and
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analysis algorithms. Phantoms were imaged with subjects in the Visceral Adiposity and Physical Fitness in CKD study on 2 Siemens
3T Skyra, 1 Siemens 3T Prisma, 1 Siemens 1.5T Avanto, 1 GE Discovery 3T MR750, and 1 Philips 3T Ingenia systems. Technical
performance metrics include cross-sectional bias (by weight), bias, linearity and reproducibility for the entire study, for each site,
for each manufacturer and field strength.

RESULTS

392 subjects were scanned with phantoms on Siemens 1.5T (105), Siemens 3T (140), Philips 3T (68) and GE 3T (88). Overall, a
linearity relationship was observed with negligible quadratic value and slope of 0.94 (95% CI: 0.938, 0.947). Mean bias was -3.8%,
1.5%, 1.8%, 0.3% and 2.4% for 100%, 35%, 16%, 10% and 0% fat fraction, with reproducibility standard deviation of 2.6%, 5.0%,
3.4%, 2.5% and 2.8% respectively. The mean bias differed significantly by vendor (p<0.001) and field strength (p<0.001). Siemens
had the lowest overall bias and GE the highest. The bias was higher for field strength of 1.5T. Reproducibility differed by vendor
(p=0.021) and field strength (p=0.015). Better precision (i.e. lower variance, thus higher reproducibility) was observed for GE, and
worst precision (higher variance, thus poorer reproducibility) for Siemens. A field strength of 1.5T had better precision.

CONCLUSION

In general, PDFF is an excellent method of quantifying fat in vivo and is stable over time and across all fat fractions. However, the
PDFF measurement is biased; slightly overestimated when the PDFF value is small and underestimated at higher PDFF values. The
reproducibility coefficient (RDC) or %fat difference of 11.2% or larger, indicating a true difference when measured on different MR
system vendors and field strengths and at different time points.

CLINICAL RELEVANCE/APPLICATION

Multi-point Dixon PDFF can quantify body fat accurately, however specific cutoffs for disease classification requires additional work
and may depend upon vendor and field strength.
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PURPOSE

the accuracy of quantitative analysis and diagnosis of non-alcoholic fatty liver was assessed by comparing energy spectrum CT
lipid matrix with magnetic resonance lipid matrix using magnetic resonance Q-dixon technique as a reference standard.

METHOD AND MATERIALS

Retrospective collection of patients who underwent both magnetic resonance quantitative Q-dixon sequence scan and energy
spectrum CT scan within one week. After image acquisition, the average fat content of liver was quantitatively analyzed by placing
region of interest (ROI). The method of sketching is to select ROI of two different hepatic lobes at the hepatic portal level, and one
ROI from the hepatic portal level to the upper and lower levels, respectively, to record the liver fat fraction (FF) of each hepatic
segment. Finally, the average fat fraction of the whole liver is obtained by the average method. Two doctors with rich experience
in imaging diagnosis of liver diseases independently measured the lipid matrix and the corresponding ratio of liver to spleen on
energy spectrum CT. The results were examined by a deputy director of imaging specialty. Finally, the differences among the
groups were compared, and the correlation of MR fat fraction, fat matrix and liver-spleen ratio was analyzed. The diagnostic
efficacy of energy spectrum CT fat matrix for mild fatty liver was tested by ROC curve.

RESULTS

This study total 80 cases. There was a positive correlation between FF on energy spectrum CT (r = 0.959, P = 0.000), and a
negative correlation between liver-spleen ratio and fat fraction (r=-0.848, P = 0.000), as shown in Figures 1 and 2. ROC curve
analysis showed that the sensitivity, specificity, cut-off point and area under curve were 95%, 100%, 351.19 and 0.990
respectively in the light fatty liver group, as shown in Figure 3.

CONCLUSION

Clinical evaluation of non-alcoholic fatty liver can refer to the fat content measured by CT fat matrix (the cut-off value is 351.19),
and its correlation with the fat content measured by Q-dixon of 3.0T magnetic resonance is better than that measured by CT liver-
spleen ratio. Energy spectrum CT lipid matrix can be used to quantitatively evaluate non-alcoholic fatty liver and has a good
diagnostic effect for mild fatty liver.

CLINICAL RELEVANCE/APPLICATION

The fat concentration measurement in spectral CT can replace the Liver-Spleen CT Ratio as an imaging method for the diagnosis of
fatty liver, and its accuracy is high.
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PURPOSE

To compare the detectability of pancreatic ductal adenocarcinoma (PDAC) and liver metastases between contrast-enhcanced
magnetic resonance (MR) imaging with hepatobiliary and extracellular contrast materials (ECCMs).

METHOD AND MATERIALS

Two hundred seventy-two patients with suspected of having a pancreatic disease underwent contrast-enhanced MR imaging with
Gd-EOB-DTPA (EOB group, n = 79) or ECCMs (ECCM group, n = 193). The ECCMs included Gd-DTPA (n = 158), Gd-BT-DO3A (n =
28), Gd-DOTA (n = 5), and Gd-DTPA-BMA (n = 2). The signal intensities of pancreatic parenchyma, paraspinal muscle, PDAC if
present, and background noise were measured, and then the signal intensity ratio (SIR) of the pancreas and tumor-to-pancreas
contrast-to-noise ratio (CNR) were calculated. The conspicuity of PDAC was evaluated on the pancreatic parenchymal phase
images, and that of liver metastases, if present, was also evaluated in all sequences. Qualitative and quantitative parameters
were compared between EOB and ECCM groups.

RESULTS

The SIR of the pancreas (P = 0.30) and CNR (P = 0.46) were comparable between EOB and ECCM groups. The sensitivity (97.1%
vs 93.5%, P = 0.42) and specificity (100.0% vs 99.2%, P = 1.00) for the detection of PDAC were comparable between EOB and
ECCM groups. In the lesion-by-lesion analysis, EOB group showed significantly greater sensitivity for detecting liver metastases
compared with ECCM group (95.0% vs 84.5%, P = 0.04).

CONCLUSION

Gd-EOB-DTPA-enhanced MR imaging with was comparable with ECCMs-enhanced MR imaging in detecting PDAC and demonstrated
better sensitivity in detecting liver metastases.

CLINICAL RELEVANCE/APPLICATION

Gd-EOB-DTPA-enhanced MR imaging is all that is needed to examine patients with PDAC and contribute to the reduction of medical
costs.
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Abundant stroma is one of the most important features of PDAC that accounts for up to 90% of the tumor volume. The role of
MRE in the prognostic prediction of PDAC remains unknown. Herein, our study was to investigate the value of the MRE-determined
stiffness in evaluating the stroma proportion and the prognostic value of stiffness in resectable PDAC.

METHOD AND MATERIALS

A total of 146 resected PDAC patients were prospectively enrolled in this study from Jan 2016 to Dec 2018, all without
preoperative chemotherapy or radiotherapy. Both sirius-red staining and H&E staining was used to evaluate the stromal proportion
in PDAC. MRE examinations were performed on a 3.0T MR scanner (Signa HDX 3.0T system; GE Healthcare, Milwaukee).The
imaging parameters were as follows: frequency=40Hz; TR/TE = 1375/38.8ms; phase offsets = 3; FOV = 40 cm; matrix = 96×96;
number of signal averages = 1; frequency-encoding direction = RL; parallel imaging acceleration factor = 3; number of slices = 32;
thickness = 3.5mm. Survival rates were calculated according to the Kaplan-Meier method and were compared using the log rank
test. Multivariate analysis was performed with a Cox regression model.

RESULTS

PDAC showed significantly higher stiffness (3.11±0.61 kPa) than that of the non-tumor pancreatic parenchyma (1.22±0.24 kPa)
(P<0.001). The average stromal proportion was 43.7±22.5%. The pancreatic stiffness was positively associated with the stromal
proportion of resected PDAC (r= 0.811, P < 0.001). The pancreatic stiffness was also positively correlated with T stage and AJCC
stage (AJCC 7th edition) (r= 0.713 and 0.692,both P < 0.001). High pancreatic stiffness (>3.19kPa) predicted unfavorable overall
survival (OS) relative to low pancreatic stiffness (21.6 vs. 38.2 months, P= 0.011). The pancreatic stiffness was an independent
prognostic factor for resected PDAC based on multivariate analysis (hazard ratio =5.174, 95%CI:2.41-11.07 P <0.001).Figure 1
showed 2 PDAC cases with 17% and 74% different stroma proportions as examples, respectively.

CONCLUSION

We demonstrated that the pancreatic stiffness obtained by MRE was positively associated with the stroma proportion in
pancreatic cancer. Pancreatic stiffness can be a promising biomedical index for prognostic prediction in PDAC.

CLINICAL RELEVANCE/APPLICATION

MRE is a simple, fast and promising sequence that can be added in clinical routine pancreatic MR protocol, so as to help evaluate
the stroma proportion of tumor and predict the prognosis of resectable PDAC for patients.
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PURPOSE

To validate a non-contrast fast MRI protocol for high risk patients as a screening tool to detect pancreatic cancer (PC) in its
earliest phase, compatible with an R0 resection.

METHOD AND MATERIALS

200 patients (>40yo) were selected from our radiological database. 100 were negative for pancreatic lesions, 50 were positive for
cystic lesions and 50 were positive for solid lesions; all lesions were smaller than 28mm. Three readers with a high, medium and
low experience analysed selected MRI sequences (single-shot T2w breath-hold on axial and coronal plans, GE T1w FS on axial plan,
DWI and 2D/3D MRCP) independently, randomly and anonymously. Readers identified or excluded the presence of pancreatic lesion.
Results of reading session were compared with the final diagnosis and divided into five different classes of lesion: cystic, solid (all),
adenocarcinoma, PNET and solid excluding PNET; Mcnemar's test was used to compare. Inter-observer agreement was
determined according to the kappa statistic.

RESULTS

All readers showed high sensitivity and NPV in the identification of ADK (R1 100%-100%, R2 89%-98% and R3 83%-97%), with a
good agreement to detect pancreatic lesions (k=0.52), especially ADK (k=0.82), PNET (>10mm) (k=0.70) and cystic
lesions(k=0.87).

CONCLUSION

A non-contrast fast MRI protocol can be proposed as a screening tool in high risk patients for PC, reducing the time lapse between
the controls, giving more chances for an early diagnosis with a better outcome.

CLINICAL RELEVANCE/APPLICATION

Fast MR protocol is able to detect small pancreatic lesions with high sensitivity and it can be used as a screening tool in high risk
patients for pancreatic cancer, in order to achieve an early diagnosis and thus a better survival
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PURPOSE

To explore the exact relationship between the arterial radiomics score (rad-score) and lymph node (LN) metastasis in pancreatic
ductal adenocarcinoma (PDAC).

METHOD AND MATERIALS

A total of 225 patients with pathologically confirmed PDAC who underwent multislice computed tomography within one month of
resection from December 2016 to August 2017 were retrospectively studied. For each patient, 1029 radiomics features of arterial
phase were extracted, which were reduced using the least absolute shrinkage and selection operator (LASSO) logistic regression
algorithm. Multivariate logistic regression models were utilized to analyze the association between the arterial rad-score and LN
metastasis.

RESULTS

LN-negative and -positive patients accounted for 107 (47.56%) and 118 (52.44%) of the cohort, respectively. The rad-score,
which consisted of 12 selected features of the arterial phase, was significantly associated with LN status (P<0.05). Univariate
analysis revealed that the arterial rad-score and T stage were independently and positively associated with risk of LN metastasis
(P<0.05). Stratified analysis showed that the impact of the arterial rad-score on LN metastasis was not affected by age, sex, BMI,
CA19-9 level, tumor location, T stage, or grade of differentiation (P for interaction>0.05). The trend of increasing the arterial rad-
score with higher likelihood of LN metastasis among age <59 years and >=66 years, sex, BMI, CA19-9 higher than 37ug/L, location,
T2-4 stage and Well-moderately differentiation grade (P for trend <0.05). Multivariate analyses revealed a significant association
between the arterial rad-score and the LN metastasis (p < 0.0001). Higher arterial rad-score was associated with LN metastasis
(P for trend <0.0001).

CONCLUSION

The arterial rad-score is independently and positively associated with the risk of LN metastasis in PDAC.

CLINICAL RELEVANCE/APPLICATION

the arterial rad-score has significant association with the risk of LN metastasis in PDAC . A higher arterial rad-score is associated
with a higher risk for LN metastasis. Thus, radiomics analysis may be a promising noninvasive method for assessment of LN
metastasis.
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PURPOSE

To evaluate the role of endoscopic contrast;enhanced ultrasound (CEUS) based time-intensity curve (TIC) analysis metrics in
discriminating pancreatic ductal adenocarcinoma from focal pancreatitis.

METHOD AND MATERIALS

In this IRB approved study, we evaluated 13 patients with histopathology confirmed adenocarcinoma and 4 patients with focal
pancreatitis. TIC were extracted from CEUS cine clips of focal pancreatic lesions following injection of 0.3 cc bolus of agitated
perflutren lipid microspheres. The cine clips contained perfusion information for a minimum of 2mins post-injection and terminated
once the characteristics enhancement patterns were obtained. 5mm circular ROI's were placed on the lesion by an experienced
EUS expert and Intensity of contrast enhancement measured as an average were recorded from each image of the cine clip The
ROIs were placed over homogenous regions of the lesion. In addition, surrounding normal tissue was used as a reference control).
Using a customized MATLAB program, quantitative TIC analysis was performed on the extracted contrast-enhancement curves.
Independent t-test was used to conduct exploratory univariate analysis of the TIC metrics to discriminate between lesion types
and normal tissue and also to discriminate between lesion types. A significance threshold of 0.05 was used.
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RESULTS

Among, the various TIC metrics, relative peak enhancement (PE) had the greatest utility to discriminate pancreatic ductal
adenocarcinoma (PDAC) from focal pancreatitis. PDAC showed a significantly (p=0.003) lower PE of 0.46±0.22 compared to
0.99±0.27 for focal pancreatitis.

CONCLUSION

TIC analysis is a valuable evaluation tool for discriminating PDAC from focal pancreatitis which is a diagnostic dilemma.

CLINICAL RELEVANCE/APPLICATION

Improved differential diagnosis based on better discrimination of indeterminate solid pancreatic lesions will provide patient-specific
care-management options.
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PURPOSE

To assess growth rate of incidental IPMNs on long-term imaging follow-up and to evaluate the association between baseline
imaging features and rate of growth.

METHOD AND MATERIALS

This IRB-approved, retrospective study included incidental multiple IPMNs (diameter>=4mm); with baseline cross-sectional imaging
between 2002-2015, and follow-up imaging performed at least 12 months apart. In each patient, up to five of the largest cysts
were identified and measured at baseline and last follow-up. For IPMNs demonstrating size change, the estimated time to growth
was determined by reviewing all the intermediate imaging. Cysts' growth was determined based on ACR criteria. For each cyst,
location, cluster or solitary presentation, dominancy, and other characteristics of the background pancreas were determined. A
cluster was defined as presence of >3 cysts in one anatomic location of pancreas. A cyst was defined as dominant when it was
>50% larger than the second largest cyst in the pancreas. The association with growth was adjusted with time intervals using
univariate Cox analysis.

RESULTS

95 cysts in 31 patients were followed for a median of 56 months (range, 12-170 months). The mean cyst growth rate was 0.46
mm/year. According to ACR-criteria, 22 cysts (24%) grew, 14 cysts (15%) decreased in size and 59 cysts (62%) remained stable
on follow-up imaging. The median time to growth was 55 months (range, 12-133 months).13 cysts (14%) were identified as
dominant. 44 cysts (46 %) were located in a cluster as compared to 51cysts (54%) with a solitary presentation. Clustered
presentation was found to have significant association with occurrence and rate of growth in IPMNs (HR, 3.4; P= 0.035 & Coef,
0.59; p=0.002, respectively).

CONCLUSION

Clustered presentation was independently associated with growth in multiple IPMNs. This could be due to the presence of
underlying pathology in a focal region of pancreas. Measuring the largest cyst may not be adequate in representing size change in
all other cysts and other features of multiplicity need to be considered in multiple IPMNs surveillance.

CLINICAL RELEVANCE/APPLICATION

There is no specific recommendation regarding long-term follow-up in patients with multiple IPMNs. Our data might be useful for
developing a more specific surveillance strategy for multiple IPMNs with regards to choosing the targeted cyst and identifying
predictive parameters.
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PURPOSE

Despite a wealth of literature on dual-energy CT(DECT) iodine uptake in various pathologies, physiologic reference values for this
technique for confident clinical application have not been defined to date. Therefore,we investigated the iodine uptake of healthy
abdominal and pelvic organs in a big data cohort.

METHOD AND MATERIALS

Consecutive portal-venous abdominal DECTs were reviewed and unremarkable exams were included (n=520; white/asian=489; mean
age=59±15,5 years; 265w/255m). ROI-measurements were performed in the following anatomical regions (number of ROIs): liver(9),
pancreas(3), spleen(3), adrenal glands(2), kidneys(6), prostate(4), uterus(2), urinary bladder wall(1) and lymph nodes (3). Iodine
uptake was compared among different organs and subgroup analysis was performed (young vs old/male vs female).

RESULTS

Overall mean iodine uptake values were as followed (mg/ml): liver=1.93±0.54, pancreas=2.06±0.57, spleen=2.55±0.65, adrenal
glands=1.66±0.43, kidneys=6.28±1.36, prostate=1.11±0.52, uterus=1.07±0.74, bladder=0.69±0.29 and lymph nodes=0.75±0.21.
Portal-venous iodine uptake was comparable between liver/pancreas and liver/adrenal glands (p>=0.119). Women showed higher
iodine uptake for liver (2.07±0.58 vs 1.79±0.45mg/ml), pancreas (2.29±0.57 vs 1.83±0.47mg/ml), spleen (2.81±0.65 vs
2.30±0.53mg/ml), adrenal glands (1.76±0.49 vs 1.56±0.33mg/ml) and kidneys (6.74±1.36 vs 5.83±1.20mg/ml) than men(p<0.001).
In older patients,iodine uptake increased for liver (1.98±0.52 vs 1.87±0.54mg/ml), spleen (2.48±0.65 vs 2.63±0.64mg/ml) and
kidneys (6.11±1.24 vs 6.45±1.45mg/ml) compared to younger subjects (p<=0.040). Only the uterus showed lower values in older
women (0.77±0.45 vs 1.35±0.84mg/ml, p<0.001).

CONCLUSION

Physiologic iodine uptake values show age- and gender-related differences for the liver, spleen and kidneys. Pancreas and adrenal
glands show higher iodine perfusion in women. While prostate parenchyma seems unaffected throughout lifetime, iodine supply of
the uterus decreases in elderly women. Lymph nodes and bladder are unaffected by demographic influences.

CLINICAL RELEVANCE/APPLICATION

We defined physiologic reference values for static perfusion of abdominal organs, as indicated by DECT iodine uptake in a big data
cohort and described the related differences regarding age and gender, in order to facilitate more reliable clinical application of this
technique and ultimately, potential implementation in future guidelines.
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PURPOSE

The purpose of this work is to investigate the effect of energy on CT texture analysis (CTTA) of pancreas and liver tumors and
healthy tissue using virtual monoenergetic images (VMIs) generated from split-filter dual-energy CT (DECT).

METHOD AND MATERIALS

Split-filter DECT data was acquired for pancreatic and liver cancer patients using the Siemens SOMATOM Definition Edge CT
scanner for radiation treatment planning with 100 ml of iodinated contrast medium. VMIs at energies ranging from 40-90 keV in 5
keV increments were reconstructed in Siemens' Syngo.via (VB30) software. Based on radiation oncologist reviewed contours of
tumor and healthy tissue, first order CTTA parameters of the pancreas and liver tumor and healthy tissue were extracted from
MIMvista including mean CT number (MCTN), standard deviation (SD), skewness, and kurtosis. Statistical analysis was performed
using ANOVA.

RESULTS

Among the CTTA parameters investigated, MCTN and SD showed a statistically significant decrease with increasing energy of VMIs
for pancreas and liver tumor and healthy tissue (p<0.0001). On the other hand, skewness and kurtosis did not change with energy
of VMIs for pancreas and liver tumor and healthy tissue (p>0.7). There was a statistically significant difference in MCTN between
pancreas and liver tumor and healthy tissue for low-energy VMIs (p<0.04). Although kurtosis did not change with energy, there was
a statistically significant difference between the kurtosis of pancreas tumor and healthy tissue for all VMIs investigated (p<0.05).
This trend was not apparent for liver tumor and corresponding healthy tissue (p>0.14). Additionally, there was a statistically
significant difference in SD between pancreas tumor and healthy tissue for all VMIs investigated (p<0.04). This trend was not
apparent for the liver cases (p>0.08).

CONCLUSION

The energy of split-filter VMIs has no impact on skewness or kurtosis of pancreas and liver tumor and healthy tissue. The difference
in MCTN between pancreas tumor and healthy tissue is greatest for low-energy split-filter VMIs. Kurtosis determined from split-filter
VMIs was different between pancreas tumor and healthy tissue.

CLINICAL RELEVANCE/APPLICATION

Skewness and kurtosis are reliable CTTA parameters that do not change as a function of energy. MCTN, SD and kurtosis have the
potential to differentiate tumor and healthy tissue on split-filter VMIs. These results can be used as a baseline for higher-order
CTTA of pancreas and liver tumor and healthy tissue.
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PURPOSE

Our first goal was to build in vitro liver-fat model to provide a phantom for fat content quantification in study. The second goal was
to evaluate the difference of feasibility and accuracy of using MMD algorithm and dual energy CT material decomposition technique
for fat content quantification to provide a basis for the precise fat quantification in clinical use.

METHOD AND MATERIALS

A total of 6 homogeneous liver-fat mixed samples with various fat volume contents from 0-50% (with an interval of 10%). Scanned
by GE Revolution CT scanner using GSI mode with rapid tube voltage switching between 80-140 kVp. After the CT scan,
reconstructed imaging data were processed with GSI imaging analysis software and MMD soft-ware currently not commercially
available. Fat concentration (on fat-water bases) measured with consistent ROIs placed in the tube center. Each sample was
recorded at 4 different regions for average and statistical analysis. A linear regression was performed using SPSS 19.0 software to
analyze the relationship between the measured fat concentration and the actual fat concentration. P value less than 0.05 was
considered to indicate a linear correlation.

RESULTS

(1) We had successfully developed the model in vitro for fat content quantification. With the designed concentration series, the
gradient range covered clinical fat content in different body regions. And the model provided a novel way to investigate in vitro fat
content. (2) Both algorithms showed good linear relationship between the measured fat concentration and actual concentration.
MMD algorithm revealed a linear correlation equation of y=1.498x-73.5, R² = 0.944, P=0.001, F=84.748. For material decomposition
technique, the linear correlation equation was y=0.079x+30.52, R² = 0.983, P=0.001, F=234.397.
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CONCLUSION

Both of MMD algorithm and spectral CT material decomposition technique were demonstrated to provide accurate and reliable
measurement of fat content for liver-fat model, which will contribute to the development of clinical fat content quantification
assays.

CLINICAL RELEVANCE/APPLICATION

This study demonstrated the feasibility of using MMD algorithm and material decomposition techniques to precisely quantify the fat
concentrations. The advantages of these quantification methods include reduced labor, high accuracy with no additional scanning
required, which makes it attractive to be applied in future clinical tests and lipid metabolism studies.
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PURPOSE

Virtual non-contrast (VNC) images from dual-layer spectral CT (DLSCT) might replace true unenhanced images for pediatric
abdominal CT studies. We compared the accuracy of iodine subtraction in pediatric abdominal organs on VNC images obtained from
contrast-enhanced DLSCT scans with that of true unenhanced (TU) images and assessed the difference between pediatric and
adult patients.

METHOD AND MATERIALS

We included 10 child- (1-15 years, mean 8.7±4.4 year) and 40 adult patients (28-87 years, mean 56.4±17.6 year) who underwent
unenhanced and contrast-enhanced DLSCT. Two radiologists assessed the image quality of all images on a 5-point scale. Venous-
phase VNC images were generated and a region-of-interest (ROI) was placed on the liver, spleen, renal cortex, aorta, fat tissue,
muscle and fiuid (gallbladder) on TU- and VNC images. The attenuation of each ROI in VNC image was subtracted from the
corresponding attenuation of the TU image. The difference in attenuation between VNC- and TU images of children and adults was
compared using the independent t-test and regression analysis.

RESULTS

In all 50 patients, there was no significant difference in the image quality of VNC- and TU scans (children: 4.8±0.4; adult: 4.5±0.5).
The attenuation difference in the renal cortex between VNC- and TU images was significantly greater in adults than children
(9.6±7.2 vs 1.2±8.2 HU, p=0.0046). The attenuation difference in the liver and spleen showed a similar tendency. With respect to
fat tissue, attenuation was higher on VNC than TU images in almost all 50 patients. Scatter plots of the attenuatoin difference
between VNC- and TU images versus the patient age showed a significant positive correlatoin only in the renal cortex (r=0.34,
p=0.034).

CONCLUSION

VNC images derived from contrast-enhanced DLSCT showed iodine subtraction in abdominal organs more accurately on scans of
children than adults.

CLINICAL RELEVANCE/APPLICATION

For the evaluation of abdominal contrast-enhanced CT scans, VNC imaging may be more useful in children than adults.

Participants
Simon Lennartz, MD , Cologne, Germany (Presenter) Institutional Research Grant, Koninklijke Philips NV
Nuran Abdullayev, MD, Cologne, Germany (Abstract Co-Author) Nothing to Disclose
David Zopfs, MD, Cologne, Germany (Abstract Co-Author) Nothing to Disclose
David C. Maintz, MD, Koln, Germany (Abstract Co-Author) Nothing to Disclose
Stefan Haneder, MD, Cologne, Germany (Abstract Co-Author) Nothing to Disclose
Thorsten Persigehl, MD, Koeln, Germany (Abstract Co-Author) Nothing to Disclose
Nils Grosse Hokamp, MD, Koln, Germany (Abstract Co-Author) Speakers Bureau, Koninklijke Philips NV

For information about this presentation, contact:

Simon.Lennartz@uk-koeln.de

PURPOSE

Recent studies revealed high diagnostic accuracy of iodine maps from spectral detector CT (SDCT); however, little is known on
reproducibility of iodine measurements in vivo which is crucial for oncologic follow-up imaging. Hence, the objective of this study
was to analyze the intra-individual, longitudinal consistency in patients that underwent multiple SDCT examinations.

METHOD AND MATERIALS

79 patients with 2 (53 patients) or 3 (26 patients) clinically-indicated, biphasic (arterial/venous) abdominal SDCT scans were
retrospectively identified for study inclusion. HU attenuation in conventional images and iodine concentration in iodine maps were
measured by an experienced radiologist who placed circular regions of interest (ROI) in the following areas (two ROI each):
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abdominal aorta, inferior caval vein, portal vein, renal cortices. To investigate intra-individual consistency of iodine and HU
measurements, modified variation coefficients (MVC) were calculated.

RESULTS

Variability of HU attenuation and iodine concentration was significantly higher in arterial phase than in venous phase images (p <=
0.05). Regarding arterial phase attenuation measurements, median MVC was -1.8 (-20.5-21.3) % within the aorta and -6.5 (-44.0 -
48.7) % within the renal cortex while in the portal venous phase it was 0.62 (-11.1-11.7) % and -1.6 (-16.2-10.6) %, respectively.
Regarding iodine quantification, MVC of arterial phase measurements was -2.5 (-22.9-28.4) % within the aorta and -5.8 (-55.9 -
29.6) % within the renal cortex. Referring MVCs of the portal venous phase were -0.7 (-17.9-16.9) % and -2.6 (-17.6-12.5) %.

CONCLUSION

Intra-individual iodine quantification of intravascular and renal blood pool is most consistent in venous-phase images (overall MVC:
±15 %) whereas arterial phase measurements are subject to greater variability.

CLINICAL RELEVANCE/APPLICATION

For clinical application of SDCT-derived iodine quantification, a certain variability of venous phase images should be considered
while particular care must be taken when calculating iodine thresholds from arterial phase images, e.g. in oncologic follow-up.
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PURPOSE

The utilization of VMI in daily practice is limited as attenuation (HU) is quite different and extensive re-windowing may be required.
We aimed to identify the VMI energy that closest represents conventional images (CI) in order to demonstrate that these images
demonstrate improved image quality in terms of noise and Signal-to-noise ratio (SD/SNR) while attenuation values remain unaltered
as compared to CI.

METHOD AND MATERIALS

60 and 30 patients with contrast-enhanced (CE) and non-enhanced (NCE) SDCT of the abdomen were included in this
retrospective, IRB-approved study. CI and VMI of 66, 68, 70, 72 and 74keV as well as quantitative iodine maps were reconstructed
(Q-IodMap). Two regions of interest were placed in each: aorta, liver, pancreas, renal cortex and psoas muscle. For each
reconstruction, attenuation and standard deviation were averaged. ΔHU and Signal-to-noise ratio was computed (SNR=HU/SD)
were calculated. Q-IodMap were considered as confounder for ΔHU.

RESULTS

In NCE studies, no significant differences for any region was found. In CE studies, VMI72keV images showed lowest ΔHU
(HUliverCI/VMI72keV: 104±18/103±17, p>=0.05). Iodine containing voxels as indicated by Q-IodMap resulted in over- and
underestimation of attenuation in lower and higher VMI energies. Image noise was lower in VMI images (e.g. muscle: CI/ VMI72keV:
15.3±3.3 / 12.3±2.9 HU, p<=0.05). Hence, SNR was significantly higher in VMI72keV compared to CI (e.g. liver 3.8±0.6 vs 3.0±0.8,
p<=0.05).

CONCLUSION

VMI72keV show improved SD/SNR characteristics while the attenuation remains unaltered as compared to CI. These images possibly
may be used as replacement for conventional images.

CLINICAL RELEVANCE/APPLICATION

The noise reduction enabled by VMI72keV may allow for a reduction of radiation dose. The CI-equivalent attenuation values may
increase their clinical acceptance.
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PURPOSE

To investigate the role of dynamic contrast-enhanced CT (DCE-CT) in the diagnosis and management of patients with sustained
bleeding after liver transplantation (LT).

METHOD AND MATERIALS

Between November 2013 and December 2017, we retrospectively identified 270 patients (52.8±9.8 years; 18-76 years) who
underwent DCE-CT after LT with clinically suspected postoperative bleeding. DCE-CT images were analyzed with emphasis on
contrast media extravasation (CME): bleeding source, volume, rate, and morphologic pattern (type I, focal or stippled pattern; type
II, jet-like pattern). Recipients were classified into two groups by primarily-chosen treatment method; nontherapeutic intervention
(NTI) trial and primary therapeutic intervention (TI) groups. NTI trial group was further subdivided into NTI success and NTI failure
groups according to results of NTI treatment. The differences of CME volume, rate, and pattern among the three groups and
between the subgroups were evaluated. The concordances of bleeding source determined by DCE-CT to actual bleeding source
were analyzed.

RESULTS

Of the 270 patients with clinically suspected postoperative bleeding, 134 CME sites were identified in 116 (43.0%) patients. While
most (94.8%, 146/154) of patients without CME was successfully managed by NTI, the proportion decreased in the order
particularly on portal venous phase with type I (48.5%, 16/33) and type II (16.9%, 14/83) CMEs. The mean CME volume on both
arterial and portal venous phases and the mean CME rate significantly increased in order of NTI success, NTI failure, and primary TI
groups (p<0.01, respectively). In subgroup analysis of NTI trial group, type II CME on portal venous phase was significantly higher
in NTI failure group than in NTI success group (86.7% [13/15] versus 46.7% [14/30], p=0.01). There was substantial agreement in
localization of bleeding source between DCE-CT and surgery or angiography (Cohen Kappa=0.78).

CONCLUSION

DCE-CT is helpful in the assessment for need of TI and to determine the treatment of choice in recipient with postoperative
bleeding after LT.

CLINICAL RELEVANCE/APPLICATION

DCE-CT is helpful in the assessment for need of therapeuric intervention and in decision of treatment method in recipient with
postoperative bleeding after LT.
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PURPOSE

To evaluate diagnostic accuracy of CT and correlation of imaging features of bowel perforation, according to sites and causes

METHOD AND MATERIALS

239 patients (M;F = 190:49, mean age 56.2) confirmed as bowel perforation were included. We analyzed initial CT scan with 3-D
reformation, and evaluated about pneumoperitoneum, ascites, bowel discontinuity, mechanical or paralytic ileus, active bleeding,
hemoperitoneum, and localized peritoneal change like fecaloma, etc. according to sites and causes, by consensus of two abdominal
radiologists, and reviewed medical record. Exclusion criteris were previous abdominal surgery or peritonitis or peritoneal
carcinomatosis, liver cirrhosis, peritoneal dialysis, and more than 48 hours between CT scan and surgery.

RESULTS

97 patients were traumatic (gastro-duodenum [n=8], jejunum/ileum [n=67], colon/rectum [n=22]) and 142 non-traumatic (gastro-
duodenum [n=126], jejunum/ileum [n=8], colon/rectum [n=8]) causes. Overall CT accuracy was 84.1%; higher in traumatic and
non-traumatic gastro-duodenum (100% and 96.8%) and non-traumatic colon/rectum (100%), and lowest in traumatic perforation of
jejunum/ileum (61.5%). CT analysis results with statistical significant difference (p<.05) were as follows; pneumoperitoneum in
gastro-duodenum and colon/rectum more than non-traumatic jejunum/ileum, ileus in traumatic gastro-duodenum and jejunum/ileum
more than the others, bowel discontinuity in traumatic cuase more than non-traumatic, localized peritoneal change in traumatic
gastro-duodenum and non-traumatic causes, regional lymphadenopathy in non-traumatic colon/rectum, active bleeding or
hemoperitoneum only in traumatic causes, and increased morbidity and mortality in older age regardless of sites or causes.

CONCLUSION

Diagnostic accuracy is good, highest in gastro-duodenal and non-traumatic colo-rectal perforation, and lowest in traumatic
perforation of jejunum and ileum. Traumatic perforation of jejunum and ileum shows low diagnostic accuracy due to lower frequency
of bowel discontinuity, pneumoperitoneum, and localized peritoneal change. Bowel discontinuity is more frequent in traumatic cause.
Localized peritonel abnormality is more frequent in non-traumatic cause.

CLINICAL RELEVANCE/APPLICATION

CT with 3-dimentional reformation could show good diagnostic performance for bowel perforation and various imaging features
according to sites and causes of perforation.
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PURPOSE

To assess whether relative sarcopenia with excess adiposity is a risk factor for poor survival after TIPS.

METHOD AND MATERIALS

This single institution retrospective study included patients over 18 years of age who underwent TIPS creation and had abdominal
CT scans performed within 100 days prior to or 30 days after TIPS. Subcutaneous fat, visceral fat and abdominal wall muscles were
segmented at the inferior L3 endplate. Relative sarcopenia with excess adiposity was defined as the lowest gender specific quartile
of muscle area divided by muscle plus fat area. Dates of death, liver transplantation, spontaneous occlusion or embolization of the
TIPS, and post-TIPS hepatic encephalopathy (HE) were identified. Mortality was analyzed using competing risks survival analysis,
and post-TIPS HE was analyzed using negative binomial regression and competing risks survival analysis

RESULTS

The cohort included 141 patients (mean age 56 years ±11, 91 men) who underwent CT an average of 17 days before TIPS (range
97 days prior to 26 days after). In univariate survival analyses, Model for End Stage Liver Disease (MELD) score (hazard ratio
[HR]=1.09 per 1-point increase in MELD, 95% confidence interval [CI]=1.05-1.13, p<0.001) and relative sarcopenia with excess
adiposity (HR=2.7, CI=1.55-4.69, p<0.001) were significant risk factors for shorter survival after TIPS. In a multivariate analysis
both MELD score (HR=1.11, CI=1.06-1.16, p<0.001) and relative sarcopenia with excess adiposity (HR=2.46, CI=1.42-4.26,
p=0.001) were significant predictors of survival. The C-index at 30 days was 0.71 for MELD, 0.72 for relative sarcopenia with
excess adiposity, and 0.8 for a model including both. There was no association between relative sarcopenia with excess adiposity
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and number of post-TIPS HE episodes (incidence rate ratio=1.08, CI=0.49-2.40, p=0.84) or time to first post-TIPS HE episode
(HR=0.89, CI=0.51-1.54, p=0.67)

CONCLUSION

Relative sarcopenia with excess adiposity, defined as the lowest quartile of gender specific muscle area normalized to muscle plus
fat measured by CT, is an independent risk factor for poor survival after TIPS and may supplement MELD score

CLINICAL RELEVANCE/APPLICATION

A deficiency in abdominal muscle mass relative to fat as assessed by CT is associated with poor survival after TIPS. This
anthropometric index may improve the ability to predict outcomes in cirrhotic patients undergoing TIPS

Participants
Jeong A Yeom, Yangsan, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hwaseong Ryu, Yangsan, Korea, Republic Of (Presenter) Nothing to Disclose
Tae Un Kim, MD, Yangsan, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jun Woo Lee, MD, Pusan, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate computed tomography (CT) findings in patients with or without acute cellular rejection (ACR) after pancreas
transplantation

METHOD AND MATERIALS

Twenty-two pancreas allograft recipients (pancreas transplantation alone: 17, pancreas transplantation after kidney
transplantation: 3, pancreas transplantation after liver transplantation: 1, simultaneous pancreas and kidney transplantation: 1)
that underwent at least one follow-up CT examination were included in this study. Among them, 8 patients were diagnosed as ACR
by percutaneous biopsy within 3 day from CT examination. Two radiologists analyzed pre-biopsy CT images of patients with ACR
and the latest CT images of patients without ACR compared with early follow-up CT for graft swelling, perivascular soft tissue
infiltration of graft arteries, change from acute to obtuse angle between graft SMV and splenic vein, graft enhancement on the
delayed phase, fat strands or fluid around graft, and graft duodenal wall thickening. Intra-class correlation (ICC) was used to
analyze inter-observer agreement of CT findings.

RESULTS

Mean interval between transplantation and CT examination was not significantly different between patients with ACR and patients
without ACR (467.5±261.9 days vs 508.2±343.3 days, p = 0.838). Three patients with grade 1, and five patients with grade 2 ACR
were noted by pathological analysis. Change from acute to obtuse angle between graft SMV and splenic vein (p = 0.001) and graft
duodenal wall thickening (p < 0.001) were observed more frequently in patients with ACR. Other CT findings did not show significant
difference between ACR and non-ACR group (p = 0.060-1.000). Inter-observer agreement for angle between graft SMV and splenic
vein (ICC: 0.896), graft duodenal wall thickening (ICC: 0.945) were excellent, and fair to excellent agreements were noted for other
CT findings (ICC: 0.456 - 1.000).

CONCLUSION

CT examination can be helpful to predict ACR in patients after pancreas transplantation using change of angle between graft SMV
and splenic vein with excellent inter-observer agreement.

CLINICAL RELEVANCE/APPLICATION

CT findings including change of angle between graft SMV and splenic vein might be helpful for prediction of ACR as well as
evaluation of postoperative complications in patients after pancreas transplantation.
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PURPOSE

To determine the diagnostic accuracy of 64-slice multidetector computed tomography (MDCT) in detecting juxta-ampullary
duodenal diverticulum (JADD) in symptomatic patients.

METHOD AND MATERIALS

After being approved by the Ethics Committee of our university, a total of 100 patients with endoscopic retrograde
cholangiopancreatography (ERCP)-confirmed JADD and 20 patients with extrahepatic biliary obstruction due to other reasons were
enrolled in this study. All patients were evaluated by MDCT, as well. Without knowing the result of ERCP, two experienced
radiologists reviewed MDCT images and accordingly, the sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) of MDCT in detecting JADD, as the etiology of obstruction, were calculated.



RESULTS

The study group comprised 60 males and 60 females with the mean age of 68.83±12.71 years (range, 27-93) at the time of
evaluation. The sensitivity, specificity, PPV and NPV of MDCT in detecting JADD were 76% (95% confidence interval, CI; 66%-
84%), 100%, 100% and 45.5% (95%CI; 30%-61%), respectively. The only independent reason for missing a JADD on MDCT images
was its small size (<10mm).

CONCLUSION

Abdominal MDCT is highly specific in detecting JADD as the underlying cause of obstruction in symptomatic patients. The accuracy
increases when the diverticulum is larger than 10mm.

CLINICAL RELEVANCE/APPLICATION

64-slice MDCT is highly accurate in ruling in juxta-ampullary duodenal diverticula as the underlying cause of extrahepatic biliary
obstruction.

Printed on: 10/29/20
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PURPOSE

To compare the efficacies between intratumoral herpes simplex virus-thymidine kinase (HSV-TK)/ganciclovir (GCV) gene therapy
and oncolytic virotherapy for image-guided radiofrequency hyperthermia (RFH)-enhanced treatment of orthotopic liver cancer.

METHOD AND MATERIALS

Luciferase-labeled rat hepatocellular carcinoma (HCC) cells and 36 rats with orthotopic HCCs were treated in 6 groups: (1)
combination therapy with oncolytic viruses (T-VEC) plus RFH; (2) T-VEC alone; (3) HSV-TK/GCV gene therapy plus RFH; (4) gene
therapy alone; (5) RFH alone; and (6) saline. For in-vitro experiments, confocal microscopy, MTS assay and bioluminescence optical
imaging were used to evaluate cell viabilities and proliferation. For in-vivo validation, HSV-TK or T-VEC were directly infused into
HCC masses through a multi-modal perfusion-thermal RF electrode under imaging guidance, followed by RFH at 42 °C for 30 minutes.
For gene therapy groups, GCV was intraperitonially administrated daily for 14 days. Optical imaging and ultrasound imaging were
used to follow up bioluminescence signal and size changes of tumors, followed by pathology confirmation.

RESULTS

Confocal microscopy showed the significant decreases of cell viabilities and bioluminescence signal intensities in the combination
therapy of HSV-TK with RFH or T-VEC with RFH, compared to other monotherapy groups (n=6/group, P <.05). Ultrasound and
optical imaging showed that both combination therapies of HSV-TK or T-VEC with RFH caused decreases of average tumor volume
and bioluminescence signal intensity, compared to groups with monotherapy (n=6/group, P <.05). However, no statistically
significant differences were found between the two combination therapy groups. Pathology examination with apoptosis analysis
further confirmed these imaging findings.

CONCLUSION

Both intratumoral HSV-TK/GCV gene therapy and oncolytic virotherapy combined with RFH have the synergistic therapeutic effect
on hepatic cancers, but no efficacy difference was found between these two combination therapies, which indicates RFH-enhanced
oncolytic virotherapy is favorable for managing hepatic cancers, since the oncolytic virus, T-VEC, has been approved by FDA for
human cancer treatment.

CLINICAL RELEVANCE/APPLICATION

RFH-enhanced oncolytic virotherapy is favarable for hepatic cancers, since the oncolytic virus, T-VEC, has been approved by FDA
for human cancer treatment.
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PURPOSE

To evaluate Yttrum-90 (Y90) radioembolization (RE) as a minimally invasive treatment for brain cancer in a canine model.

METHOD AND MATERIALS

Three healthy research dogs (R1-R3) and two patient dogs with spontaneous intra-axial brain tumors (T1-T2) underwent
transarterial RE with Y90 glass microspheres. Both tumors enhanced on pre-treatment MRI and were compatible with high-grade
glioma. Y90RE was performed on research dogs from unilateral MCA, PCA or ICA while both dogs with tumors were treated from the
ICA. Post-treatment Y90 PET/CT was performed along with serial, weekly neurological exam by a veterinary neurologist. One month
after treatment, a post-treatment MRI was obtained on all animals.

RESULTS

Average absorbed-dose for dogs R1-R3 calculated from Y90 PET/CT were: 20.2±2.8 Gy to the whole treated hemisphere, 52.5±23.5
Gy to the perfused tissue region and doses to the basal ganglia/thalamus ranging from 10.2-67.2 Gy depending on the treated
territory. Dog T1 received 8.4 Gy to uninvolved brain and 35.0 Gy to tumor, while dog T2 received 13.2 Gy to uninvolved brain and
115.2 Gy to tumor. Transient changes in neurological exam lasting between 1-3 weeks before resolution were found in dogs R1, R2
and T1 and included unilateral delayed proprioception, postural reaction, decreased facial sensation and vision. Post-treatment MRI
on dogs R1-R3 demonstrated absence of cortical atrophy or microinfarction. At 1-month post-therapy, MRI of dog T1 showed an
83% reduction in tumor volume, resolution of perilesional edema and falx shift as well as absence of contrast enhancement. Dog T2
demonstrated a 59% reduction in tumor volume also with resolution of falx shift and perilesional edema. Cortical atrophy was not
appreciated in either tumor bearing animal. T1 and T2 are currently clinically asymptomatic with an unremarkable neurologic exam
and are scheduled for repeat MRI imaging at 3 months post-therapy.

CONCLUSION

Y90RE is technically feasible in a canine model. Critical normal brain structures tolerated up to 67.2Gy with complete resolution of
symptoms. A favorable dosimetric distribution with increased uptake in tumor is possible even with hemispheric (ICA) treatment.
Initial clinical outcomes are positive, however, additional data on safety and efficacy is required.

CLINICAL RELEVANCE/APPLICATION

Y90 radioembolization has shown initial promise in the treatment of spontaneous brain tumors in a canine model.
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PURPOSE

To evaluate inflammatory markers (CRP, neutrophil to lymphocyte ratio (NLR), platelet to lymphocyte ratio (PLR) and systemic
inflammatory index (SII)) as a pretreatment prognostic factors in patients with unresectable uveal melanoma liver metastases
undergoing a structured transarterial hepatic chemoperfusion (THC) protocol.

METHOD AND MATERIALS

56 patients (median age: 61 years, 44% male) were retrospectively assessed. A median of 3 (range: 1-11) THC sessions were
performed with melphalan replaced by Fotemustin when progressing. Inflammatory markers were calculated as follows: SII:
(platelets/nl × neutrophils/nl)/ (lymphocytes/nl), PLR: (platelets/nl)/(lymphocytes/nl), NLR: (neutrophils/nl)/(lymphocytes/nl).



SSM26-04 Comparison of Parallel and Crossed Placement of Multiple Radiofrequency Electrode in the Treatment
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SSM26-05 A Novel Approach to Liver-Directed Therapy for Metastatic Well-Differentiated Neuroendocrine
Tumor: Efficacy of Concurrent Everolimus with Hepatic Transarterial Bland Embolization
(EveroEmbo)
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Kaplan-Meier for median overall survival in months (OS;95%CI) and Cox Proportional Hazard Model for uni- (UVA) & multivariate
(MVA) analyses (Hazard ratio;95%CI) were performed.

RESULTS

Median OS of the study cohort was 7.7 (6.3-10.9) months. Overall survival was prolonged for lower values of CRP (non-elevated:
13.5; 7.2-20,6 vs. elevated: 5.2; 3.9-7.7; p=.0003), PLR (<150: 15.8; 6.4-. versus >150: 7; 4.7-8.2, p=.003), SII (<1000: 11;
7.2-20.6 versus >1000: 5.6; 3.9-7.8, p=.0005) and NLR (<3.5: 11.1; 7,1-20.6, vs.>3.5: 6.3; 3.5-7.8, p=.004). MVA confirmed non-
elevated CRP (0.37; 0.17-0.78; p=.008) and PLR <150 (0.39; 0.13-0.95p=.038) as independent predictors for longer overall
survival. Combining significant values from in MVA improves survival prediction: Patients with non-elevated CRP and low PLR
survived the longest (median not reached) vs. patients with either CRP or PLR elevation (11,1; 7-13.5) vs. elevated CRP and PLR
(4.8; 3.4-7.5), p<.0001. Difference between each group was statistically significant in UVA.

CONCLUSION

Pretreatment inflammatory markers (CRP, NLR, PLR, SII) play a prognostic role in patient survival with uveal melanoma liver
metastases treated with THC. Utilizing pretreatment CRP and PLR as independent predictors may help to identify patients
potentially profiting from therapy.

CLINICAL RELEVANCE/APPLICATION

Inflammatory markers play a pivotal role in predicting overall survival and may provide information on treatment effectiveness and to
estimatie life expectancy. This can help informed clinical treatment decision making and is of great value for patients and their
relatives to set expectations regarding transarterial hepatic chemoperfusion as treatment option for patients with uveal melanoma
liver metastases.
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PURPOSE

The purpose of this study was to investigate the effect of parallel and crossed needle placement with radiofrequency ablation in
liver.

METHOD AND MATERIALS

The experiment was performed in ex vivo bovine liver with the radiofrequency generator (Celon) and two electrode needles
(200T30). Parallel and crossed needle placements were designed in our experiment. The electrode needles were placed in the shape
of '=' in the parallel group and in the shape of 'x' in the crossed group. The ablation zones were compared when the shortest
distances of the electrodes (2cm, 2.5cm, 3cm) or the output powers (20W, 25W, 30W) were different.(n=6 for each group). At 2
hours after ablation, the gross pathological specimens were stained with TTC. The long-axis diameter and the short-axis diameter
were measured and the coagulation area of ablation zones were compared.

RESULTS

When 25W power was applied and the shortest distances of the electrodes were 2cm, 2.5cm and 3cm, the ablation zones in the
two groups were quasi-circular and increased with distance. When the shortest distances were fixed, there was no significant
difference in the coagulation area between the two groups (2cm: 4.6x3.7cm vs. 4.8x3.9cm, P=0.369; 2.5cm: 4.8x4.3cm
vs.5.0x4.5cm, P=0.661; 3cm: 5.0x4.5cm vs. 5.3x4.6cm, P= 0.339). When the shortest distance was 3.5cm, the coagulation zone
could not be fused and was lobulate-shaped. When the shortest distance was 2.5cm and the outputs were 25W and 30W, the
coagulation areas were quasi-circular and did not increase with higher power. There was no significant difference. (25W: 4.8x4.3cm
vs. 5.0x4.5cm, P=0.452; 30W: 5.1x4.5cm vs. 5.1x4.7cm, P= 0.894). When the output was 20W, the coagulation zone could not be
fused in parallel group, while an effective coagulation area was produced in the crossed group (4.4x3.9cm).

CONCLUSION

The traditional opinion is that the crossed placement of electrodes was limited in coagulation area. Our study showed that the
ablation zone of the two groups were similar when the shortest distance was the same and the maximum distance no more than
3cm. When the output was reduced, the fusion effect of coagulation area in crossed group was better than that in parallel group.
These data provided helpful information for the design of needle placement in radiofrequency ablation of liver tumors.

CLINICAL RELEVANCE/APPLICATION

Radiofrequency ablation is one of the most widely used techniques in tumor ablation.
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PURPOSE

Liver-directed embolizarion have been the mainstay for locoregional metastatic tumor control. There continues to be considerable
controversy around the optimal protocol. Recent studies suggested long-term hepatotoxicity of transarterial radioembolization
(TARE). RADIANT-3 and -4 reported Everolimus resulting in median progression-free survival (PFS) of 11 months, while TAE resulted
in median hepatic PFS (hPFS) of 15 months. TAE induces ischemic cell injury, yet ischemia- induced activation of vascular
endothelial growth factor (VEGF) leads to neovascularization, a known cause of resistance. Everolimus is an mTOR kinase inhibitor
shown to inhibit the response of vascular endothelial cells to stimulation by VEGF. Everolimus is typically held 2-4 weeks before and
after embolization to minimize toxicity. We hypothesize that the concurrent use of Everolimus with TAE (EveroEmbo) would result in
prolonged local liver tumor control compared to either therapy alone.

METHOD AND MATERIALS

Review of all consecutive patients who underwent EveroEmbo between 9/2016 and 12/2018 at the ----------------. Inclusion
criteria included systemic Everolimus for >= 1 month before embolization. For median hPFS analysis, only patients with > 12 months
post-TAE imaging were included. An independent radiologist reviewed all baseline and subsequent post-therapy imaging and
assessed liver-specific treatment response according to RECIST 1.1 criteria

RESULTS

63 EveroEmbo procedures in 38 consecutive patients were performed. 58% (22/38) were females while 42% (16/38) were males,
with mean age of 57.8 + 12.8 years. Only 40 procedures had sufficient post-procedural imaging to apply RECIST 1.1. Imaging
showed 82.5% with partial response and 17.5% with stable disease; no patient had disease progression. The percentage change in
liver tumor burden was -46.3% + 18.3%. Among the 63 EveroEmbo procedures, 21 had > 12 months follow-up imaging; no patients
progressed to date and their median hPFS was 17 months.

CONCLUSION

Concurrent EveroEmbo is a promising approach for local hepatic disease control with a median hPFS of 17 months. Longer follow-up
is needed to assess the true median hPFS in metastatic well-differentiated NETs.

CLINICAL RELEVANCE/APPLICATION

Concurrent EveroEmbo resulted in partial response in 82.5% of patients with a mean of 46% reduction in tumor burden and 17
months median hPFS. To date, none of our patients have evidence of disease progression
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PURPOSE

To investigate the role of tumor stem-like cells (TSCs) in recurrent HCC after insufficient RFA and the effect of combination
treatment with all-trans retinoic acid (ATRA) in human HCC models.

METHOD AND MATERIALS

Methods: First, the self-renew ability of HepG2 cells was assessed in vitro at 37°C or 42°C. Second, mice bearing HepG2 liver
adenocarcinomas were randomized into two groups: (a) no treatment, (b) treatment with insufficient RFA. Tumor size were
monitored every 2 days and mice was sacrificed when the tumor was 2cm in diameter. Flow cytometry was used to analyze the
percentage of CD133+ and CD326+ cells from the tissue samples of the two groups. Third, HepG2 mice were randomized into four
groups: (a) RFA followed by IP ATRA (10mg/kg), (b) RFA followed by IP ATRA (20mg/kg), (c) RFA followed by IP ATRA (40mg/kg),
(d) RFA alone. The tumor sizes at day 20 were compared among different groups by analysis of variance. Additionally, pathological
staining, western blot and flow cytometry were used for analysing the TSCs and tumor apoptosis. Fourth, the subsequently
transplanted formation rate of TSCs was evaluated.

RESULTS

First, in vitro, HepG2 cells which incubated at 42°C water bath displayed significantly higher sphere-forming efficiency compared
with the cells incubated at 37°C (43±6% vs 8.7±3%, p<0.01). In vivo, the HepG2 tumor model after insufficient ablation grew up
faster compare with no treatment group(p=0.021), and the percentage of CD133+ cells (39.3%) and CD326+ cells (42.7%) was
higher than no treatment group (17.1%, 18.4%). The combination of ATRA and RFA decreased the tumor sizes at day 20 with
different doses (0mg/kg: 774.2±158.6mm3 vs 10mg/kg: 369.7±106.5mm3 vs 20mg/kg: 152.8±113.7mm3 vs
40mg/kg:143.3±94.8mm3, Overall P<0.001). The combination of RFA and ATRA had the best survival outcome compare with RFA
group. In addition, the combined treatment with ATRA showed less TSCs and more intensive cell apoptosis compared to RFA alone.
The transplanted formation rate of TSCs after combination treatment was lower than no treatment group(P<0.001).



CONCLUSION

TSCs might had close relationship to the recurrent HCC after RFA. ATRA could significantly improve the effect of RFA, partially
attributed to ATRA effectively induced differentiation of TSCs.

CLINICAL RELEVANCE/APPLICATION

Combining with ATRA could enhance the effects of RFA and reduce a part of promention of recurrent HCC involved in the TSCs
after insufficient RFA.

Printed on: 10/29/20
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Controversy Session: Hepatocellular Carcinoma: Should We Use CT, MR, or US?
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Research Grant, Siemens AG; Research Grant, Bayer AG; Research Grant, Koninklijke Philips NV; Consultant, AMRA AB; Consultant,
Fulcrum; Consultant, IBM Corporation; Consultant, Exact Sciences Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant,
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LEARNING OBJECTIVES

1) To understand the need for screening and surveillance for HCC in cirrhosis. 2) To understand that ultrasound is currently
recommended as the primary modality for this purpose by all national and international guidelines. 3) To understand the advantages
and disadvantages of ultrasound, CT, and MRI for HCC screening and surveillance in cirrhosis.

Sub-Events

Participants
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LEARNING OBJECTIVES

1) Understand the role of CT in the diagnosis of HCC. 2) Learn the limitations of CT in HCC screening including radiation dose and
strategies to diminish the risk. 3) Review innovations in CT and its impact on screening of HCC.
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TEACHING POINTS

Each GI case of the day will be taken from disorders of the luminal GI tract as well as the liver, spleen, pancreas, and biliary
system. The findings may be uncommon manifestations of common diseases or common manifestations of uncommon diseases.
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Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

LEARNING OBJECTIVES

1) Be introduced to a series of musculoskeletal, abdominal radiology and nuclear medicine case studies via an interactive game
approach designed to encourage "active" consumption of education material. 2) Be able to use their mobile wireless device (tablet,
phone, laptop) to electronically respond to various imaging case challenges; participants will be able to monitor their individual and
team performance in real time. 3) Receive a personalized self-assessment report via email that will review the case material
presented during the session, along with individual and team performance.

Printed on: 10/29/20
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LEARNING OBJECTIVES

1) To be familiar with currently worldwide accepted protocols in polytrauma CT imaging. 2) To know clinical conditions requiring
whole-body CT. 3) To comprehend the selection of trauma patients for targeted CT examinations.

ABSTRACT

In the western world, polytrauma is the major cause of mortality in people under 45 years of age. Furthermore, it is a major
contributor to loss of quality of life and ability to work. The setting of polytrauma is almost always chaotic, not a favourable
environment to come to timely diagnosis and treatment. To decrease morbidity and mortality, time is everything. It is our job as
radiologist to contribute to the trauma team and help facilitate timely diagnosis - and in many cases, also timely treatment by
interventional radiology. To reach the best treatment strategy for the patient as quickly and accurately as safely possible, is the
goal. In this update on imaging of polytrauma patients, the focus is on the role of CT to achieve this goal. With the progress in CT
scanner development, different protocol options arise. Which CT protocols are being used and what factors do they depend upon?
In addition, there is a widespread increase in use of whole body CT internationally, is this a good thing or should we be more
selective? What is the current evidence to select patients for targeted CT examinations in polytrauma? A lot of these questions
have not been definitively resolved. This lecture aims to provide an update of the current insights into the use of CT for trauma
care, with the goal to choose wisely on how to investigate the polytrauma patient in a timely and meaningful fashion.
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PURPOSE

Indications for whole-body trauma CT are unclear. This study evaluates patients transferred to a level 1 trauma center, who had



RC608-03 Unsupervised Detection of Multiple Traumatic Lesions in Severe Trauma Patients on Whole-Body CT
Using Anomaly Detection with Generative Adversarial Networks (GANs)
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selective CT at the originating hospital and completion whole-body CT at the accepting hospital, to determine if additional CT
imaging detects clinically significant injury.

METHOD AND MATERIALS

This was a single center study at a level 1 trauma center with a dedicated Emergency Radiology division. 243 consecutive trauma
patients transferred from outside hospitals were included from 9/6/2015 to 12/20/2015. A review of the patient's acute traumatic
injuries was obtained from chart reviews, radiology reports, and abbreviated injury scale (AIS). Whole-body CT was defined as CTs
of the head, cervical spine, chest, abdomen, and pelvis. A patient is considered to have had 'completion' CT imaging if she or he
obtained some of the whole-body CT components at the outside institution, and the rest at the accepting institution. Injuries that
were detectable with radiographs (such as extremity fractures) were excluded.

RESULTS

35 received whole-body CT at the outside institution, and 45 received completion CT at the accepting institution. Of those who
received completion CT, 13 (29%) had additional injuries on completion CTs that were not detected on CTs or radiographs from the
outside institution. An additional 9 patients had indeterminate injuries in the radiology report that were not given a corresponding
AIS. The additional injuries with AIS scores were subdural hemorrhage (1 patient), rib fractures (5), clavicle fracture (1), and
thoracic (4) and lumbar (5) spine fractures. One patient who died in the trauma completion group had a lumbar spine fracture found
on completion imaging, not considered to be the primary cause of death. Average ISS of transfer patients who received whole-body
CTs at the outside institution was 13.9, compared to 10.6 for the completion group. A statistically significant difference between
ISS was found between the transfer whole-body group and completion CT group (p = 0.044).

CONCLUSION

Completion whole-body CT for trauma transfer patients detects additional injuries in 29% of patients. Rib and spinal fractures are
the most commonly detected injuries. Further work is needed to determine if this increase in diagnostic yield translated into patient
management changes.

CLINICAL RELEVANCE/APPLICATION

This study clarifies the role of whole-body completion CT for patients with major trauma.
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PURPOSE

Supervised learning has limitation in that it requires a large amount of annotated data. The purpose of this study is to determine if
anomaly detection with generative adversarial networks (AnoGANs) are useful for detecting multiple various traumatic lesions on
whole-body CT (WBCT) in an unsupervised manner.

METHOD AND MATERIALS

We trained a Progressive Growing of GAN (PGGAN) to generate realistic artificial CT images, using the training set of 11,775 normal
chest and/or abdominopelvic CT scans (172,249 chest slices and 301,584 abdominopelvic slices). Test set consisted of total 200
axial slices of WBCT images (100 abnormal and 100 normal images) in trauma patients. Using our simplified AnoGAN model, PGGAN-
trained generator yields a corresponding realistic fake image to a given test image by minimizing mean square error between the
fake and the test images. The differences between the fake and the test image on attention maps can detect and localize
abnormal findings. For evaluation of the detection performance, we defined 7 clinically significant traumatic lesions (hemothorax,
hemomediastinum, pneumothorax, pneumomediastinum, hemoperitoneum, hemoretroperitoneum and pneumoperitoneum). If the
attention map partially included the traumatic lesions, it was considered a positive detection.

RESULTS

Total sensitivity per slice was 95.0% (95/100) and total sensitivity per lesions was 94.4% (135/143). For each traumatic lesion,
sensitivity was 100% for hemothorax, 95.2% for hemomediastinum, 95.5% for pneumothorax, 93.3% for hemoperitoneum, 84.6% for
hemoretroperitoneum, and 100% for pneumoperitoneum. Evaluation of other parameters of performance was limited due to difficult
quantification and calculation of non-pathologic false positives.

CONCLUSION

We suggest that unsupervised learning of GANs using healthy dataset can be used to detect multiple traumatic lesions on unseen
data and has high sensitivity to detect anomalies.

CLINICAL RELEVANCE/APPLICATION

We propose that this model can be useful to develop deep learning algorithm to screen emergency or traumatic patients with
multiple various lesions.
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PURPOSE

Near hanging injuries are included as a high risk mechanism for the development of blunt cerebrovascular injuries (BCVI), despite
there being a paucity of evidence-based data in support of this practice. As a result, this group of patients has been coalesced
under the BCVI group which includes a myriad of different mechanisms of injury. The purpose of this study was to determine the
incidence of BCVI in a large series of self-inflicted hanging patients who received neck CTA, and to guide appropriate diagnostic
imaging in this specific group.

METHOD AND MATERIALS

A 10-year retrospective review of self-inflicted hanging patients who received neck CTA at two urban Level 1 trauma centers was
performed. The medical record was used to confirm self-inflicted hanging mechanism of injury, as well as key demographic data,
airway status, physical exam findings, neurological status and deficits, drug screen results, and mortality. Neck CTA were evaluated
for neck arterial injuries, cervical spine fractures and signs of ligamentous injury. CT Head and/or MRI brain exams performed during
hospitalization were evaluated for infarction and ischemic brain injury. A Fisher's exact test was used to compare variables
associated with patients with positive versus negative neck CTA exams with p < 0.05 considered statistically significant.

RESULTS

A total of 151 patients (mean age 31.6 years) of which 113 were male (74.8%) were included for analysis. Five patients (3.3%)
were diagnosed with BCVI. A total of 74% had abnormal neck examination, 64% had abnormal drug screen, 63% had GCS <15, 33%
were intubated, 30% had abnormal neurologic examination, 15.2% had anoxic brain injury resulting in death, and 0% had cervical
spine fracture or ligamentous injury. Neurological deficit (p=0.027), and mortality (p=0.03) were significantly higher in CTA positive
patients, while abnormal neck examination (p=1.0), positive drug screen (p=1.0) and intubation (p=0.33) were not significantly
different.

CONCLUSION

The incidence of BCVI among patients with self-inflicted hanging was 3.3%. A total of 15% of patients died due to anoxic brain
injury.

CLINICAL RELEVANCE/APPLICATION

The incidence of BCVI in the setting of self-inflicted hanging is similar to that seen in other high risk mechanisms of injury. Thus
including hanging injuries as a high risk mechanism for screening neck CTA remains prudent. Death due to anoxic brain injury poses
a greater risk than that of BCVI.
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PURPOSE

The purpose of the study is to determine the value of liver injury CT grade in predicting the potential for subacute/late
complications, and to determine the ideal timing of follow-up (FU) CT imaging to detect complications.

METHOD AND MATERIALS

From August 2017 to July 2018, 58 major trauma patients (Pts) were diagnosed with liver injury. In this retrospective observational
study, the admission CT and relevant clinical data were available for 53 Pts (43 male, 10 female; mean age 37.2 years ±18.2).
Hepatic injuries detected on the admission CT were graded by two trauma radiologists using the AAST grading system. Mechanism
of injury, liver-related subacute/late complications, and timing of follow-up CT imaging were reviewed.

RESULTS

The mechanisms of injury were as follows: vehicle incident/collision (n=25), fall >2 m (n=16), fall <2 m (n=1), penetrating trauma
(n=10), rugby injury (n=1). There were 6 grade I liver injuries, 14 grade II, 14 grade III, 15 grade IV, and 4 grade V. Two Patients
died within 30 days from presentation. Liver-related complications were observed in 10 patients (see Table) and included bilomas,
biliary stricture and vascular complications. A statistically significant correlation between penetrating trauma and the occurrence of
complications was observed (p<0.014). No correlation was observed between the injury grade and the trauma mechanism or the
occurrence of complications. In 50% of cases, the complication was identified at FU CT within 7 days from the trauma (mean 6
days, range 5-7), in 50% of cases it was identified at further FU CT (mean 14 days, range 9-55).

CONCLUSION

Independent of the CT injury grade, a higher incidence of liver related complications occured with penetrating than a blunt



RC608-06 Diaphragmatic Trauma

Thursday, Dec. 5 9:40AM - 10:10AM Room: S401CD

RC608-07 Bowel and Mesenteric Trauma

Thursday, Dec. 5 10:20AM - 10:50AM Room: S401CD

RC608-08 Role of CT in Predicting Therapeutic Operative Intervention in Cases of Suspected Bowel and
Mesenteric Injuries Due to Blunt Abdominal Trauma

Thursday, Dec. 5 10:50AM - 11:00AM Room: S401CD

mechanism of trauma. An initial follow-up CT between 5 and 7 days after the trauma is adequate to reveal early liver-related
complications, but a subsequent FU CT within 15 days is recommended to detect complications in those patients with high grade
liver injury.

CLINICAL RELEVANCE/APPLICATION

A follow-up CT 5-7 days after traumatic liver injury is adequate to reveal early complications, a FU CT within 15 days is
recommended in patients with high-grade injury and in penetrating liver trauma

Participants
Michael N. Patlas, MD,FRCPC, Hamilton, ON (Presenter) Speaker, Springer Nature

For information about this presentation, contact:

patlas@hhsc.ca

LEARNING OBJECTIVES

1) To review the radiological and surgical literature of the potential pitfalls in diagnosis of diaphragmatic injuries. 2) To describe
direct and indirect signs of blunt and penetrating diaphragmatic injury. 3) To highlight factors affection detection of diaphragmatic
injuries.

Participants
Michael E. O'Keeffe, MBBCh, Vancouver, BC (Presenter) Nothing to Disclose

For information about this presentation, contact:

dr.meokeeffe@gmail.com

LEARNING OBJECTIVES

1) Review imaging pearls and pitfalls in the assessment of mesenteric injury in trauma patients. 2) Focus on the anatomy of the
small and large bowel mesentery, patterns of mesenteric injury, and their appearance on MDCT. 3) Review specific CT appearance
of isolated mesenteric injury and polytrauma cases.

ABSTRACT

The small and large bowel mesentery are all too frequently underestimated as potential sites of significant injury in the trauma
patient. In fact many would now argue that the mesentery itself has enough individual anatomical components and physiological
roles to be considered a separate organ within the human body . As such we need to review the mesentery as a unique anatomical
entity . It demonstrates a recognizable pattern of injury on CT imaging. These "fingerprints of trauma" can be searched or in every
case and provide a valuable guide to potentially serious bowel and vascular injury.

Participants
Muhammad O. Afzal, MD, MBBS, Memphis, TN (Presenter) Nothing to Disclose
Lou J. Magnotti, MD, Memphis, TN (Abstract Co-Author) Nothing to Disclose
Sridhar S. Shankar, MD, MBA, Memphis, TN (Abstract Co-Author) Equipment support, Clarius Mobile Health Corp
Dina Filiberto, MD, Memphis, TN (Abstract Co-Author) Nothing to Disclose

PURPOSE

CT plays an important role in the workup of stable patients after blunt trauma. Suspected bowel or mesenteric injuries (BBMI) often
present with subtle and inconsistent imaging findings. Various radiographic signs have been used to predict the presence of these
injuries. However, the optimal predictor for BBMI remains controversial. It is our contention that one of the best predictors is the
overall impression of the reviewing radiologist. Thus, the purpose of this study was to identify radiographic predictors of therapeutic
operative intervention in patients after blunt abdominal trauma.

METHOD AND MATERIALS

Patients with a discharge diagnosis of a mesenteric injury after blunt trauma were identified over a 5-year period. Admission CT
scans were reviewed for potential predictors of BBMI, including mesenteric hematoma, acute arterial extravasation, bowel wall
hematoma, bowel devascularization, fecalization of small bowel, free air, fat pad injury. In addition, the overall impression of the
scan by the reviewing radiologist was recorded. Patients were then stratified by therapeutic laparotomy and compared.
Multivariable logistic regression (MLR) was then used to identify predictors of therapeutic laparotomy.

RESULTS

Over the study, 114 patients underwent operative intervention: 75 patients (66%) underwent therapeutic laparotomy. After
adjusting for the above predictors including the overall impression of the radiologist, MLR identified the impression of the radiologist
(OR 3.14; 95%CI 1.19-8.27, p=0.021), fat pad injury (OR 3.5; 95%CI 1.24-9.99, p=0.018) and bowel devascularization (OR 8.2;
95%CI 0.962-9.91, p=0.054) as independent predictors of therapeutic laparotomy. Interestingly, the overall impression of the
radiologist had a positive predictive value of 82.1%.

CONCLUSION



RC608-09 Damage Control Surgery CT: An Analysis in Diagnosing Abdominopelvic Surgically Significant Injuries

Thursday, Dec. 5 11:00AM - 11:10AM Room: S401CD

RC608-10 Diagnostic Performance of Triple-Contrast versus Single-Contrast Multi-Detector Computed
Tomography for the Evaluation of Penetrating Bowel Injury

Thursday, Dec. 5 11:10AM - 11:20AM Room: S401CD

CT remains vital in the evaluation of patients suspected of having bowel and mesenteric injuries after blunt trauma. An experienced
radiologist remains invaluable in assessing often subtle signs of BBMI. A simplified scoring system utilizing these predictors could
potentially aid the radiologist and surgeons in identifying those patients that would benefit from early operative intervention.

CLINICAL RELEVANCE/APPLICATION

CT helps identify stable patients suspected of mesenteric/bowel injuries who would benefit from early operative intervention.

Participants
Zohaib Ahmad, MD, Boston, MA (Presenter) Nothing to Disclose
Arthur Baghdanian, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Christina A. LeBedis, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Abstract Co-Author) Royalties, Reed Elsevier
Stephan W. Anderson, MD, Cambridge, MA (Abstract Co-Author) Research Grant, General Electric Company Research Grant,
Koninklijke Philips NV
Armonde Baghdanian, MD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

zohaib.ahmad@bmc.org

PURPOSE

To evaluate the incidence in diagnosis and misses of surgically relevant abdominopelvic injuries on computed tomography (CT)
imaging in the Damage Control (DC) patient.

METHOD AND MATERIALS

This retrospective study was IRB approved and HIPAA compliant. Informed consent was waived. Patients aged 18 and older who
sustained blunt or penetrating trauma requiring DC surgery without a prior CT at Boston Medical Center 2/21/2005 - 9/26/2018
were included. 59 patients met inclusion criteria (52 male, 4 female, mean age of 29). A CT was obtained 24 hours after the initial
surgery. Each study was assessed by a single blinded fellowship trained radiologist. Outcomes were evaluated through failed
surgical repair warranting surgical intervention, a clinically significant injury discovered on CT in a surgically explored area, a
clinically significant injury discovered on CT in a surgically unexplored area, and a clinically significant injury missed on the initial CT
but found on later surgery/imaging. These categorical variables were evaluated by percentages.

RESULTS

In a cohort of 57 patients, a total of 7 (12.5%) patients had a failed surgical repair discovered on initial CT (12.3%); of those 7
patients, 3 (42.8%) had failed repair of the liver. 6 (10.7%) patients had a clinically significant injury discovered on CT in a
surgically explored area; of those 6 patients, 2 (33.3%) had injury of the kidney. 6 (10.7%) patients had a clinically significant
injury discovered on CT in a surgically unexplored area. 9 (16.1%) patients who had a clinically significant injury that was missed on
the initial CT; of those 9 patients, 3 (33.3%) had a missed injury to the large bowel.

CONCLUSION

As a staged surgical process in a critically traumatic injured patient, Damage Control (DC) surgery is a burgeoning life-saving
method to address both traumatic and metabolic derangements in a timely manner. Further knowledge of common surgically and
radiographically missed injuries is important to provide accurate diagnoses in these patients especially in the retroperitoneum and
gastrointestinal system.

CLINICAL RELEVANCE/APPLICATION

Accurate interpretation of computed tomography (CT) imaging during this process is vital to assessing for any surgically missed
injury or assessment of repair in the critically ill DC patient.

Participants
Fabio M. Paes, MD, Miami, FL (Presenter) Nothing to Disclose
Anthony M. Durso, MD, Miami, FL (Abstract Co-Author) Nothing to Disclose
Kim M. Caban, MD, Miami , FL (Abstract Co-Author) Nothing to Disclose
Brian Covello, MD, Miami, FL (Abstract Co-Author) Nothing to Disclose
Daniel Suarez, MD, Bogota, Colombia (Abstract Co-Author) Nothing to Disclose
Douglas S. Katz, MD, Mineola, NY (Abstract Co-Author) Nothing to Disclose
Felipe Munera, MD, Key Biscayne, FL (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

fpaes@med.miami.edu

PURPOSE

Selecting low risk penetrating trauma patients to forego laparotomy can be challenging. Bowel injury may prevent nonoperative
management. Our goal is to compare the diagnostic performance of triple-contrast (oral, rectal, and IV) against IV contrast only CT
in detecting bowel injury from penetrating abdominopelvic trauma, using surgical diagnosis during exploratory laparotomy as
standard.

METHOD AND MATERIALS



RC608-11 Multi-Institutional Observational Study of Detection, Treatment and Outcomes of Splenic Vascular
Injuries Discovered at CT

Thursday, Dec. 5 11:20AM - 11:30AM Room: S401CD

997 patients who underwent CT for penetrating trauma between 2009-2016 were enrolled in this IRB-approved retrospective cohort
study. A total of 143 patients, including 15 females (ages 16-41), and 123 males (ages 14-83) underwent preoperative CT followed
by exploratory laparotomy. Of these, 56 patients received triple-contrast CT. CT examinations were reviewed by 2 attending
radiologists, blinded to surgical outcome and clinical presentation. Direct and indirect signs of bowel injury were documented.
Results were stratified by contrast type and mechanism of injury and subsequently compared based upon diagnostic performance
indicators of sensitivity, specificity, NPV, and PPV. AUCs were analyzed for determination of diagnostic accuracy.

RESULTS

Bowel injury was present in 45 out of 143 patients. Specificity and accuracy were higher with triple-contrast CT (98% specific
[0.95, 1.00]), 97-99% accurate) compared to IV contrast only CT (66% specific [0.56, 0.75], 78-79% accurate). Sensitivity was
highest with IV contrast only CT (91% sensitive [0.85, 0.98]) compared with triple-contrast CT (75% sensitive [0.56, 0.94]),
although not statistically significant. Triple contrast CT increased diagnostic accuracy for both reviewers regardless of mechanism
of injury. For reader 1, diagnostic accuracy with triple contrast CT versus IV contrast only CT was (99% [0.98, 1.00]) vs. 80%
[0.62, 0.97]) for stab wounds and (100% vs. 76%[0.61, 0.91]) for gunshot wounds. For reader 2, diagnostic accuracy with triple-
contrast CT versus IV contrast only CT was (99% [0.98, 1.00] vs. 74%, [0.55, 0.92]) for stab wounds and (95% [0.85, 1.00] vs.
79% [0.66, 0.92]) for gunshot wounds.

CONCLUSION

In our retrospective study, triple-contrast CT had greater accuracy, specificity, and NPV when compared to IV contrast only CT in
evaluating for bowel injury from penetrating wounds.

CLINICAL RELEVANCE/APPLICATION

Triple-contrast CT has greater accuracy, specificity, and NPV when compared to IV contrast only CT in evaluating for bowel injury
from penetrating trauma.

Participants
James T. Lee, MD, Lexington, KY (Presenter) Nothing to Disclose
Christina A. LeBedis, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
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Armonde Baghdanian, MD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose
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Kathirkamanathan Shanmuganathan, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

jtlee3@uky.edu

PURPOSE

Report trends for treating splenic injuries from 8 US trauma centers over 7 years Evaluate the frequency of reported splenic
vascular injuries Evaluate factors influencing surgeon's decision to invasively treat (surgery or embolization) or conservatively
manage

METHOD AND MATERIALS

IRB approved, retrospective review of splenic injuries recorded from Level 1 trauma registries over 7 years from 8 institutions.
Inclusion: Adults (>=18) with blunt splenic trauma, CT within 12 hours of admission Exclusion: penetrating trauma to the
abdomen/pelvis, splenectomy prior to CT, left AMA, CT <16 detector, and death before splenic treatment. Descriptive statistics as
well as regression analysis was performed, adjusting for multiple covariates.

RESULTS

918 subject were identified, 776 met inclusion criteria. 268 female. Original CT reports indictated active splenic hemorrhage (ASH) in
25%. 36% received invasive treatment (14% IR, 22% OR) and 64% were managed conservatively. A steady increase in IR
management of splenic injuries and respective decrease in operative and conservative management over the study period.
Multinomial logistic regression was performed for multiple outcomes including odds of recieving embolization or operative treatment
and length of stay. Not surprisingly, AIS spleen, AIS Head/Neck and ISS scores showed significant increase in odds for invasive
treatment. Presence of ASH on CT report was extremely predictive of invasive treatment when compared to conservative
observation: Odds ratios for embolization: 22.063 and for operative 9.374 (while controlling for gender, age, synchronous major
organ injury, vital signs, hemoglobin, INR, Platelets and if blood products received at admission). Regarding length of stay, on
average, for every one unit increase in ISS, the length of stay increases by 1.031 days. Interestingly, on average, ASH
demonstrated a 0.933 days longer than those without ASH; however this was not statistically significant (p=0.961).

CONCLUSION

We observed changing trends in treatment of splenic vascular injuries over the study period, as well as institutional differences in
utilization of embolization versus operative management. Radiologic description of active splenic extravasation was highly predictive
of embolization

CLINICAL RELEVANCE/APPLICATION

Radiologist detection of active hemorrhage or contained vascular injury is highly predictive of invasive treatment of blunt splenic



RC608-12 Pancreatic Trauma

Thursday, Dec. 5 11:30AM - 12:00PM Room: S401CD

Radiologist detection of active hemorrhage or contained vascular injury is highly predictive of invasive treatment of blunt splenic
injury

Participants
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

LEARNING OBJECTIVES

1) Review key direct and indirect CT findings of blunt pancreatic trauma. 2) Highlight potential pitfalls in diagnosis of pancreatic
trauma. 3) Understand proper utilization of MR in patients with suspected pancreatic injuries.

Printed on: 10/29/20



RC609A Rectal MR Cases - Set 1

RC609B Rectal MR Cases - Set 2

RC609C Rectal MR Cases - Set 3

RC609D Rectal MR Cases - Set 4

RC609

Case Review: Rectal MRI (Interactive Session)

Thursday, Dec. 5 8:30AM - 10:00AM Room: E451B

GI MR

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Special Information

Participants will review cases on their own devices and answer questions. The cases will then be reviewed by the presenters. Note: this
activity is best done on a laptop or tablet. Although phones will work, their small size limits optimal image view.

Sub-Events

Participants
David H. Kim, MD, Middleton, WI (Presenter) Shareholder, Cellectar Biosciences, Inc; Shareholder, Elucent Medical; 

LEARNING OBJECTIVES

1) Identify key anatomic landmarks that are helpful in rectal cancer staging at MR. 2) Critically evaluate whether tumor is contained
or extends past the muscularis propria of the rectum. 3) State the criteria for regional lymph node positivity at MR.

Participants
Elena K. Korngold, MD, Portland, OR (Presenter) Nothing to Disclose

For information about this presentation, contact:

korngold@ohsu.edu

LEARNING OBJECTIVES

1) To interactively view rectal MRI cases and incorporate salient teaching points, with self and group evaluation during the process,
building towards an understanding of practical rectal MRI for rectal cancer staging. 2) To gain working knowledge of anatomy and
MRI findings to optimally interpret and report on rectal cancer staging and features.

Participants
Zahra Kassam, MD, London, ON (Presenter) Nothing to Disclose

For information about this presentation, contact:

zahra.kassam@sjhc.london.on.ca

LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight pearls and pitfalls in technique and interpretation, to
increase staging accuracy. 3) Review reporting guidelines pertinent to rectal MR staging.

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

MHARISINGHANI@MGH.HARVARD.EDU

LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight important technical pointers for accurate staging.

Printed on: 10/29/20



RC610A Ultrasound Evaluation of the Aorta and Mesenteric Arteries

RC610B Liver/TIPS Doppler

RC610C Renal Doppler

RC610D Understanding Hepatic Transplants: Not Just Chopped Liver

RC610

Abdominal Doppler: What You Need to Know

Thursday, Dec. 5 8:30AM - 10:00AM Room: E351
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Sub-Events

Participants
Leslie M. Scoutt, MD, Essex, CT (Presenter) Speaker, Koninklijke Philips NV

For information about this presentation, contact:

leslie.scoutt@yale.edu

LEARNING OBJECTIVES

1) Discuss the role of ultrasound in screening for abdominal aortic aneurysms and following endograft repair. 2) Describe the
ultrasound appearance of aortic and superior mesenteric artery dissections. 3) Discuss the role of ultrasound in the evaluation of
mesenteric ischemia.

ABSTRACT

This presentation will review the role of ultrasound in evaluation of common aortic and mesenteric artery pathology. The focus will
be on how and why to screen for abdominal aortic aneurysms and the evolving role of ultrasound in the follow up of endograt aortic
repair. The role of ultrasound in the evaluation of clinically suspected aortic dissections and in the evaluation of mesenteric
ischemia will also be described. More unusual aortic and mesenteric vascalar pathology as well as mimics will also be briefly
presented as challenge cases.

Participants
Mark E. Lockhart, MD, Birmingham, AL (Presenter) Author, Oxford University Press; Author, Reed Elsevier; Editor, John Wiley & Sons,
Inc; Deputy Editor, Journal of Ultrasound in Medicine

LEARNING OBJECTIVES

1) To gain an understanding of normal Doppler appearance of hepatic vessels. 2) To gain an understanding of the sonographic
appearance of common liver diseases. 3) To review the normal and abnormal Doppler criteria related to TIPS shunts.

ABSTRACT

This lecture will initially review basic Doppler concepts related to the liver and cover basic appearance of liver vessel flow. It will
then describe the Doppler appearance of the most common hepatic disease processes and their sonographic appearance. Finally,
the lecture will depict several examples of abnormalities associated with TIPS shunts and their Doppler criteria for diagnosis.

Participants
Deborah J. Rubens, MD, Rochester, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

Deborah_rubens@urmc.rochester.edu

LEARNING OBJECTIVES

1) Discuss the applications of Doppler US in renal vascular as well as parenchymal disease. 2) Review the critical technical
parameters which enable accurate diagnoses. 3) Highlight the important pitfalls in renal Doppler imaging.

ABSTRACT

This presentation will explore the use of Doppler ultrasound in the assessment of the kidney and its vascular supply. Doppler
technique will be reviewed with particular attention to artifacts and pitfalls which may enhance or detract from diagnostic efficacy.
The role of ultrasound imaging in assessment of acute as well as chronic renal dysfunction will be addressed. The performance of
Doppler ultrasound will be highlighted regarding vascular stenosis and occlusion, parenchymal perfusion, and diagnosis of renal
masses and stones. Doppler techniques to avoid false negative and false positive studies will be emphasized. Surgical emergencies
will be highlighted and the role of correlative imaging with CT, MR and/or angiography will be presented.

Participants



Jonathan D. Kirsch, MD, Branford, CT (Presenter) Consultant, FUJIFILM Holdings Corporation

For information about this presentation, contact:

jonathan.kirsch@yale.edu

LEARNING OBJECTIVES

1) Gain an understanding of the indications and contraindications for liver transplant. 2) Know the relevant post-operative anatomy
for orthotopic liver transplant. 3) Be able to recognize and diagnose common vascular, biliary, and parenchymal complications
related to the liver transplant in the postoperative period.

ABSTRACT

Liver transplantation has become the treatment of choice and standard of care for end-stage liver disease. As liver transplants
become more commonly seen outside specialized academic centers, it becomes imperative to be familiar with the imaging related to
liver transplantation. This talk will review the indications and contraindications of liver transplant, the post-operative anatomy seen
for orthotopic liver transplants, and review the imaging findings of common post-operative vascular, biliary, and parenchymal
complications that can be seen.

Printed on: 10/29/20



RC617A Elastography of the Liver: Why Clinicians Use It

RC617B MR Elastography: Update 2019

RC617C Ultrasound Elastography: Update 2019

RC617

Emerging Technology: Elastography of the Liver - Update 2019

Thursday, Dec. 5 8:30AM - 10:00AM Room: S505AB

GI MR US

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Richard L. Ehman, MD, Rochester, MN (Moderator) CEO, Resoundant, Inc; Stockholder, Resoundant, Inc; 

LEARNING OBJECTIVES

1) To understand how elastography measurements are integrated into the management of patients with chronic liver disease. 2) To
learn imaging techniques and protocols of ultrasound and MR elastography. 3) To compare US and MR elastography in assessing
liver fibrosis. 4) To review emerging clinical indications of US and MR elastography. 5) To understand limitations of current
elastography techniques.

Sub-Events

Participants
Alina Allen, Rochester, MN (Presenter) Research support, Gilead Sciences, Inc

For information about this presentation, contact:

allen.alina@mayo.edu

LEARNING OBJECTIVES

1) Recognize the importance of fibrosis estimation in liver disease. 2) Assess the role of elastography in clinical practice.

Participants
Richard L. Ehman, MD, Rochester, MN (Presenter) CEO, Resoundant, Inc; Stockholder, Resoundant, Inc; 

LEARNING OBJECTIVES

1) To be able to understand the basic physical principles of MR Elastography (MRE). 2) To be able to describe the clinical
indications for MRE in liver disease. 3) To be able to describe published evidence on the diagnostic performance of MRE in assessing
liver fibrosis. 4) To be able to compare ultrasound based elastography to MRE. 5) To be able to describe the current limitations of
MRE.

Participants
Richard G. Barr, MD, PhD, Campbell, OH (Presenter) Consultant, Siemens AG; Consultant, Koninklijke Philips NV; Research Grant,
Siemens AG; Research Grant, SuperSonic Imagine; Speakers Bureau, Koninklijke Philips NV; Research Grant, Bracco Group; Speakers
Bureau, Siemens AG; Consultant, Canon Medical Systems Corporation; Research Grant, Esaote SpA; Research Grant, BK Ultrasound;
Research Grant, Hitachi, Ltd

LEARNING OBJECTIVES

1) Understand the clinical indications of ultrasound elastography (USE). 2) Learn about the various techniques and imaging
protocols of USE. 3) Review the diagnostic accuracy of USE in the assessment of elasticity in liver fibrosis and other clinical
applications in the body. 4) Compare USE with MR elastography. 5) Understand current limitations of USE.

ABSTRACT

Ultrasound elastography (USE) is a general term for various techniques available for objectively and quantitatively assessing tissue
stiffness using ultrasonic techniques, creating noninvasive images of mechanical characteristics of tissues. Elastography is based on
the fact that the elasticity of a tissue is changed by pathological or physiological processes. For example, cancer or fibrosis
associated with various disease processes including chronic liver disease or chronic pancreatitis result in increased tissue
stiffness.Recently, various USE techniques have been cleared by the FDA and all major ultrasound companies offer different
approaches of measuring tissue stiffness on their ultrasound machines.The objective of this talk is to familiarize the audience with
the clinical indications, imaging techniques and protocols, interpretation, diagnostic accuracy, and limitations of the various USE
technique for assessment of tissue stiffness, with special focus on assessment of fibrosis in chronic liver disease.

Printed on: 10/29/20
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RC624B Neuroradiology
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RC624

Best Cases from the AIRP (In Conjunction with the American Institute for Radiologic Pathology) (Interactive
Session)

Thursday, Dec. 5 8:30AM - 10:00AM Room: S404CD

CH GI GU MK NR

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

Participants
Mark D. Murphey, MD, Silver Spring, MD (Moderator) Nothing to Disclose

For information about this presentation, contact:

mmurphey@acr.org

laurabancroftmd@gmail.com

Special Information

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

LEARNING OBJECTIVES

1) Describe the importance of radiologic-pathologic correlation in evaluation of lesions involving the chest, nervous system,
abdomen and musculoskeletal regions. 2) Identify imaging features that can limit our radiologic differential diagnosis based on
radiologic-pathologic correlation using a case-based interactive learning environment. 3) Understand the pathologic basis for the
distinct imaging appearances utilizing the best cases from the AIRP.

Sub-Events

Participants
Jeffrey R. Galvin, MD, Baltimore, MD (Presenter) Nothing to Disclose

Participants
Kelly K. Koeller, MD, Rochester, MN (Presenter) Nothing to Disclose

Participants
Darcy J. Wolfman, MD, Washington, DC (Presenter) Nothing to Disclose

Participants
Maria A. Manning, MD, Silver Spring, MD (Presenter) Nothing to Disclose

Participants
Mark D. Murphey, MD, Silver Spring, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

mmurphey@acr.org

Printed on: 10/29/20



SSQ06-01 CT Resectability According to NCCN Criteria After Neoadjuvant FOLFIRINOX Chemotherapy for
Borderline and Unresectable Pancreatic Ductal Adenocarcinoma

Thursday, Dec. 5 10:30AM - 10:40AM Room: S103AB

SSQ06

Gastrointestinal (Oncology)

Thursday, Dec. 5 10:30AM - 12:00PM Room: S103AB

GI OI

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
Andrew D. Smith, MD, PhD, Birmingham, AL (Moderator) CEO, AI Metrics LLC ; Owner, AI Metrics LLC ; CEO, Radiostics LLC; Owner,
Radiostics LLC; CEO, Liver Nodularity LLC ; Owner, Liver Nodularity LLC ; Research Grant, General Electric Company; Speaker, Canon
Medical Systems Corporation; Speaker, AlgoMedica, Inc
Carolyn L. Wang, MD, Seattle, WA (Moderator) Research Grant, General Electric Company
Erik K. Paulson, MD, Durham, NC (Moderator) Nothing to Disclose

Sub-Events

Participants
Jae Ho Byun, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jong Keon Jang, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Jihun Kang, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jung Hee Son, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jin Hee Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Seung Soo Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hyoung Jung Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Moon-Gyu Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

To assess CT resectability according to NCCN criteria and associated CT findings for predicting R0 resection after neoadjuvant
FOLFIRINOX chemotherapy in patients with pancreatic ductal adenocarcinoma (PDAC)

METHOD AND MATERIALS

Among 204 consecutive patients with PDAC who underwent neoadjuvant FOLFIRINOX therapy from 2013 to 2017, eligible patients
fulfilled the following criteria were identified: 1) patients underwent both pre- and post-chemotherapy multiphase CT, 2) available
pathologic result of resection margin, and 3) borderline or unresectable PDAC assessed on pre-chemotherapy CT according to NCCN
criteria. We finally analyzed 64 patients (36 men; mean age, 58.8 years). For CT resectability after chemotherapy, two abdominal
radiologists independently evaluated following CT findings: a) contact angle of artery or vein, b) involved depth of artery or vein, 3)
degree of perivascular tumor enhancement of artery or vein in portal venous phase, and 4) tumor size and enhancement. Change in
CT resectability before and after therapy was classified as regression, stable or progression. Inter-reader agreement was evaluated
using intraclass correlation coefficient (ICC). Uni- and multi-variate logistic analyses were used to identify R0 resection-associated
CT findings.

RESULTS

ICC for CT findings ranged from 0.64 to 0.94. R0 resection was achieved in 67% (6/9), 72% (23/32) and 68% (15/22) patients with
resectable, borderline and unresectable PDAC, respectively. Sensitivity and specificity of CT resectability (resectable & borderline
vs. unresectable) for R0 resection were 66% and 37%, respectively. R0 resection was made in 58% (11/19), 74% (24/31) and 69%
(9/13) patients with regression, stable and progression, respectively. Sensitivity and specificity of change in CT resectability
(regression & stable vs. progression) for R0 resection were 80% and 21%, respectively. On univariate analysis, low perivascular
tumor enhancement of artery or vein was significant. Low perivascular enhancement of vein (<=42.5 HU; odds ratio, 6.50; P<.02)
was independently associated with R0 resection on multivariate analysis.

CONCLUSION

CT resectability according to NCCN criteria after neoadjuvant chemotherapy was sensitive but not specific for assessing R0
resection. The degree of perivascular tumor enhancement may have added values to predict R0 resection.

CLINICAL RELEVANCE/APPLICATION

Efficacy of CT resectability after neoadjuvant FOLFIRINOX chemotherapy
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PURPOSE

To establish a contrast-enhanced multiple-row detector computed tomography (MDCT)-based radiomic signature for disease-free
survival (DFS) prediction in gastric cancer and validate its incremental value to the preoperative clinical risk model.

METHOD AND MATERIALS

A total of 249 gastric cancer patients in this retrospective study were randomly divided into a training cohort (n=166) and a
validation cohort (n=83) at a ratio of 2:1. Two-dimensional radiomic feature extraction was conducted based on tumor volumes of
interest from portal venous phase MDCT images. The least absolute shrinkage and selection operator penalized Cox proportional
hazards regression was used to select radiomic features and establish a radiomic signature. A radiomic nomogram in combination
with the radiomic signature and significant clinical factors was developed by multivariate Cox regression. Model 1 (radiomic
signature), model 2 (clinical model), and model 3 (radiomic nomogram) were evaluated in terms of discrimination, calibration, and
clinical usefulness.

RESULTS

A four-feature radiomic signature showed good stratification ability in gastric cancer patients with high-risk and low-risk of DFS in
both cohorts (training cohort: hazard ratio [HR] = 2.718, P < 0.001; validation cohort: HR = 1.825, P < 0.05). Univariate radiomic
feature indicated good predictive performance with Harrell's concordance indices (shape feature, 0.664; first-order feature, 0.625;
two texture features, 0.543 and 0.487). The radiomic nomogram (model 3) combining the radiomic signature and two significant
clinical factors (AFP and EMVI defined on MDCT) demonstrated the best performance over model 1 and model 2 with a concordance
index of 0.721 (95% confidence interval [CI], 0.648-0.793) as well as good fitness by calibration curves and great clinical
usefulness by decision curves.

CONCLUSION

MDCT-based radiomic signature was established and validated as a preoperative predictor of DFS in gastric cancer patients,
offering assistance to prognostic prediction and treatment decisions.

CLINICAL RELEVANCE/APPLICATION

For individualized treatment decision, prognosis of gastric cancer can be analyzed by radiomic approach based on high-throughput
mining of quantitative image features from preoperative medical imaging.
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PURPOSE

Transcatheter arterial chemoembolization (TACE) is the first-line treatment for hepatocellular carcinoma (HCC), but its efficacy
often has individualized differences. The purpose of this study was to develop a precise prognostic model for TACE treatment of
hepatocellular carcinoma based on dynamic contrast;enhanced magnetic resonance imaging (DCE-MRI).

METHOD AND MATERIALS

Retrospective collection of 107 pathologically confirmed liver cancer patients who underwent TACE in our hospital from January
2013 to June 2018 in present study. All patients underwent DCE-MRI before treatment and followed up for 3 months after TACE,
who were further divided into effective group (n=70) and ineffective group (n=37) according to the reaction of the tumor based on
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mRECIST criteria. The enrolled patients in the above two groups were randomly divided into a training set (n=74) and a validation
set (n=33). Analysis Kit software was used to delineate the volume of interest (VOI) of lesions based on the contrast-enhanced
T1-weighted images and extract a total of 396 quantitative texture parameters, which were further dimension reduction by Kruskal-
Wallis (K- W) one-way ANOVA test, univariate logistic regression and LASSO algorithm, and selected the most useful features. The
selected imaging features were then combined into a Rad score, which was further assessed by ROC curve analysis in the training
and validation sets.

RESULTS

Six radiomic feature were finally selected to form the Rad score. The AUC for differentiating between effective group and
ineffective group in the training set was 0.868 (95% CI: 0.802, 0.901), and the sensitivity and specificity were 73.5% and 88.2%,
respectively. In the validation group, the AUC was 0.853 (95% CI: 0.782, 0.891), and the sensitivity and specificity were 81% and
82.6%, respectively.

CONCLUSION

A reliable TACE prognostic prediction model was developed based on the radiomics analysis of contrast-enhanced T1-weighted
images, which is of great value for prognosis management of HCC patients undergoing TACE.

CLINICAL RELEVANCE/APPLICATION

A good and stable TACE short-term prognostic prediction model was constructed by using DCE-MRI based texture analysis, which is
of great value for the management of HCC patients undergoing TACE.
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PURPOSE

Several recent studies indicated that extracellular volume fraction (ECV) of the malignant tumors may be useful in evaluating tumor
aggressiveness and response to therapy. The purpose of this study was to determine the prognostic value of ECV quantified by
equilibrium contrast-enhanced CT obtained prior to chemoradiotherapy (CRT) in patients with pancreatic adenocarcinoma.

METHOD AND MATERIALS

Thirty-five patients with histologically-proven pancreatic adenocarcinoma who had no distant metastasis and underwent dynamic
CT before treatment were retrospectively studied. Absolute enhancement in Hounsfield unit was determined for the tumor (Etumor)
and aorta (Eblood) by placing regions-of-interest on pre-contrast and equilibrium-phase CT images. The tumor ECV was calculated
as the following equation: ECV(%) = Etumor x (100 - hematocrit(%)) / Eblood. Univariate and multivariate analyses were performed
to evaluate the value of the tumor ECV as well as age, sex, primary tumor site, tumor diameter, surgical indication, and CA19-9 for
the prediction of progression-free survival (PFS) and overall survival (OS).

RESULTS

The median and interquartile range of ECV in pancreatic adenocarcinoma was 35.8% and 25.0 - 43.6% in all patients. During the
median observation period of 23 months, 29 (83%) of 35 patients experienced disease recurrence (n=25) or death (n=19). Kaplan-
Meier curves for PFS and OS according to the ECV are shown in Figure 1. In univariate analysis, the tumor ECV of > median
(35.8%) was significantly associated with better prognosis for both PFS (p=0.017) and OS (p=0.003). Multivariate analysis revealed
that tumor ECV was an independent prognostic factor for PFS (Hazard ratio [95% CI], 0.383 [0.165-0.889]; p=0.025) and OS
(Hazard ratio [95% CI], 0.213 [0.069-0.660]; p=0.003).

CONCLUSION

Higher tumor ECV determined by pre-contrast and equilibrium-phase CT prior to CRT is significantly associated with better outcome
in patients with pancreatic adenocarcinoma. The tumor ECV can be quantified by routine dynamic CT and has excellent prognostic
value in patients with pancreatic adenocarcinoma.

CLINICAL RELEVANCE/APPLICATION

Tumor ECV quantified by equilibrium contrast-enhanced CT is a novel imaging biomarker that permits prediction of the prognosis in
patients who are scheduled for CRT.
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PURPOSE

We aimed to identify predictive clinical and CT imaging biomarkers and assess their predictive capacity regarding overall survival
(OS) and treatment response in patients with metastatic melanoma undergoing immunotherapy.

METHOD AND MATERIALS

The local institutional ethics committee approved this retrospective study and waived informed patient consent. 103 patients with
immunotherapy for metastatic melanoma were randomly divided into training (n= 69) or validation cohort (n=34). Baseline tumor
markers (LDH, S100B), baseline CT imaging biomarkers (tumor burden, Choi density) and CT texture parameters (Entropy, Kurtosis,
Skewness, uniformity, MPP, UPP) of the largest target lesion were extracted. To identify treatment response predictors, binary
logistic regression analysis was performed in the training cohort and tested in the validation cohort. For OS, Cox regression and
Kaplan Maier analyses were performed in the training cohort. Bivariate and multivariate models were established. Goodness of fit
was assessed with Harrell's C-index. Potential predictors were tested in the validation cohort also using Cox-regression and Kaplan-
Meier analyses.

RESULTS

Baseline S100B (Hazard ratio(HR)= 2.543, p0.018), tumor burden (HR=1.657, p=0.002) and Kurtosis (HR=2.484, p<0.001) were
independent predictors of OS and were confirmed in the validation cohort (p<0.048). Tumor burden and Kurtosis showed
incremental predictive capacity allowing a good predictive model when combined with baseline S100B levels (C-index=0.720). Only
S100B was predictive of treatment response (OR<=0.630, p<=0.022). Imaging biomarkers didn't predict treatment response.

CONCLUSION

We identified easily obtainable baseline clinical (S100B) and CT predictors (tumor burden and Kurtosis) of OS in patients with
metastatic melanoma undergoing immunotherapy. However, imaging predictors didn't predict treatment response.

CLINICAL RELEVANCE/APPLICATION

Baseline S100B levels, baseline tumor burden and Kurtosis of the largest target lesions are independent survival predictors in
patients with metastatic melanoma undergoing immunotherapy. Baseline S100B level are also predictive of response to
immunotherapy.
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PURPOSE

Patients with newly discovered brain lesions on CT or MRI often undergo CT of the chest, abdomen, and pelvis in an effort to
identify a primary cancer that may have metastasized to the brain. The aim of this study was to determine the frequency of finding
a primary cancer on CT of the chest, abdomen, and/or pelvis in these patients.

METHOD AND MATERIALS

We evaluated how often a primary malignancy was diagnosed in the chest versus abdomen and pelvis portions of CT scans in
patients with newly identified brain lesions. Multiple brain lesion characteristics were recorded, such as size, the presence of
enhancement and hemorrhage as well as whether lesions were single or multiple.

RESULTS

Out of 287 consecutive cases over five years, the final diagnoses were 136 primary brain malignancies (47%), 91 metastatic
malignancies (32%), and 60 benign entities (21%). Of the 91 metastatic malignancies, 68 were of lung primary (75%). Chest CT
identified a primary malignancy in 65 of 287 total cases (23%), 62 of which were lung cancers. The abdomen and pelvis portion of
the CT scans identified a primary malignancy in only 3 cases (1%). In 26 cases, where the brain lesion(s) did not enhance, only 1
was a metastasis.

CONCLUSION

In patients with newly discovered brain lesions on imaging, CT of the chest to identify a primary lung cancer is warranted in
patients with enhancing brain lesions. Without signs/symptoms of abdominopelvic malignancy, CT of the abdomen/pelvis will rarely
reveal a primary cancer that metastasized to the brain.

CLINICAL RELEVANCE/APPLICATION

Utilizing CTC in place of CTCAP would reduce healthcare costs and patient radiation dose in patients with new brain lesions found
on imaging and without sign/symptoms of an abdominopelvic malignancy.
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PURPOSE

Incidence of anal squamous cell carcinoma (ASCC) is increasing, with curative chemoradiotherapy (CRT) as the primary treatment
of non-metastatic disease. A significant proportion of patients have loco-regional treatment failure (LRF), but rarely distant relapse.
Accurate prognostication of progression free survival (PFS) would help personalisation of CRT regimens. The study aim was to
evaluate novel imaging pre-treatment features, to prognosticate for PFS in ASCC.

METHOD AND MATERIALS

Consecutive patients with ASCC treated with curative intent at a large tertiary referral centre who underwent pre-treatment FDG-
PET/CT were included. Radiomic feature extraction was performed using LIFEx software on baseline FDG-PET/CT. Outcome data
(PFS) was collated from electronic patient records. Elastic net regularisation and feature selection was used for logistic regression
model generation on a randomly selected training cohort and applied to a validation cohort using TRIPOD guidelines. ROC-AUC
analysis was used to compare radiomic feature model performance with a regression model combining standard prognostic factors
(age, sex, tumour and nodal stage).

RESULTS

189 patients were included in the study, with 102/145 in the training cohort and 30/44 in the validation cohort. PFS and median
follow-up were 70.3% / 35.1 months and 68.2% / 37.9 months, respectively. GLCM Entropy (a measure of randomness of
distribution of co-occurring pixel grey-levels), NGLDM Busyness (a measure of spatial frequency of changes in intensity between
nearby voxels of different grey-level), minimum CT value (lowest HU within the lesion) and SMTV (a standardized version of MTV)
were selected for inclusion in the prognostic model. AUC for elastic net model prediction in the validation cohort was 0.738, the
AUC for standard prognostic factors was 0.602.

CONCLUSION

Radiomic features extracted from pre-treatment FDG-PET/CT in patients with ASCC may provide better PFS prognosis than
conventional staging parameters. With external validation this might be useful to help personalise CRT regimens in the future.

CLINICAL RELEVANCE/APPLICATION

Radiomic feature analysis with FDG-PET/CT can be used in anal squamous cell carcinoma to predict outcomes, which could
potentially be used to help personalise future chemoradiotherapy regimens.
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PURPOSE

To develop a computed tomography (CT) based radiomics method for diagnosis of pathological downstaging after each cycle of
neoadjuvant chemotherapy (NAC) in advanced gastric cancer (AGC), evaluate its performance and compare with the clinical
conventional RECIST assessment at CT imaging.

METHOD AND MATERIALS

This retrospective study include 247 AGC patients who received 1-4 cycles of NAC and followed by surgery. Ninety-two of them
(37.2%) achieved pathological downstaging. We extracted 1231 features from post-NAC portal venous-phase CT scans for each
patient, then made up 28 cross-combination radiomic models with 7 feature selection methods and 4 classifiers within a nested
cross-validation (CV) structure. The optimal model was selected. Its performance was assessed with respect to its discrimination
and compared with that of RECIST at CT imaging in two external validation cohorts, which included patients who received 1-2
cycles and 3-4 cycles of NAC, respectively.

RESULTS

The optimal radiomics model consisting of the feature selection method of wilcoxon and classifier of linearSVC achieved a mean AUC
of 0.919 (the highest among the 28 machine-learning models). It used 92 features, including wavelet-
LHL_glszm_GrayLevelNonUniformity, wavelet-LLL_glrlm_RunLengthNonUniformity, and wavelet-LHL_firstorder_TotalEnergy, the
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weight of which ranked in the top 3. This model had a good diagnostic ability in both two external validation cohorts (AUC
0.927±0.093; AUC 0.884±0.102, respectively), which outperformed the RECIST method (NRI 39.5%, p<0.05; NRI 35.4%, p<0.05,
respectively).

CONCLUSION

Contrast-enhanced CT based radiomics has an excellent ability of preoperative diagnosis and early detection of pathological
downstaging, more sensitive and accurate than routine method, which may have significant clinical implications on real-time
assessment of downstaging for AGC patients who were experiencing NAC.

CLINICAL RELEVANCE/APPLICATION

The effective radiomics model combining 85 radiomic features might turn into a noninvasive and convenient potential imaging
biomarker of chemotherapy response, providing more accurate and timely evaluation to optimize and individualize the treatment.
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PURPOSE

Response evaluation criteria in solid tumors (RECIST) measurements are commonly performed prospectively at the cancer centers in
order to assess disease progression. However, data from clinical trial are also commonly assessed by a central review in
retrospective fashion at the conclusion of trial. The purpose of our study was to assess concordance level between prospective
and retrospective RECIST reporting performed by trained radiologists.

METHOD AND MATERIALS

The study was IRB approved. One hundred five CT studies in 39 patients with metastatic colorectal cancer were included.
Radiologists reviewed all scans using RECIST guideline both prospectively and retrospectively. Prospective and retrospective studies
were evaluated six weeks apart. The agreement in RECIST between prospective and retrospective assessment were evaluated.

RESULTS

In 34 of 39 (87.2%) patients and in 59 of 66 (89.4%) follow-up assessments, prospective and retrospective evaluation with
different radiologists agreed on RECIST classification. In all patients with discordance, the radiologists selected at least 1 different
target lesion in every patient. In patients with the same target lesion selected (n=7), prospective and retrospective RECIST
agreement reached to 100%. When prospective and retrospective RECIST evaluation were performed by the same radiologist,
agreement rate was slightly higher when compared to performance of two different radiologists (89.7% vs 87.2% of patients and
93.9% vs 89.4% of follow-up assessments (p>0.05). In the prospective and retrospective evaluation by the same radiologist,
measurement variabilities resulted in RECIST discordance in 2 patients (5.1%).

CONCLUSION

If RECIST is strictly applied by blinded and trained radiologists, a strong agreement between prospective and retrospective
evaluation can be observed. However, differences in target lesion selection and measurement variations may lead to differences in
response assessment.

CLINICAL RELEVANCE/APPLICATION

If RECIST is strictly applied by blinded and trained radiologists, a strong agreement between prospective and retrospective
evaluation can be observed. Therefore, prospective evaluation of response rate during the trial using RECIST may be a valid
reflection of future evaluation by a central imaging core.
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PURPOSE

To evaluate the impact on image quality and quantitative dynamic contrast-enhanced (DCE)-MRI perfusion parameters when
varying the number of respiratory motion states on DCE-MRI perfusion parameters using eXtraDimensional Golden-Angle Radial
Sparse Parallel (XD-GRASP).

METHOD AND MATERIALS

This prospective study was approved by the institutional review board and consent was obtained from patients. Eleven patients, 6
men and 5 women (70 years ± 11 [standard deviation]), underwent DCE-MRI examinations on a 3.0 T MRI (Achieva TX, Philips
Healthcare). T1 mapping was performed using the variable flip-angle method with fat-saturated cartesian 3D gradient-echo
acquisitions in breath-hold. DCE acquisition was performed in free-breathing using a 3D stack-of-stars gradient-echo golden-angle
radial acquisition. Contrast injection was performed 30 s after initiating the DCE acquisition. Nonparametric analysis was conducted
on the time-intensity curves. Parametric analysis was performed using a dual-input single-compartment model. Comparison of
signal-to-noise ratio (SNR), contrast-to-noise ratio (CNR) and perfusion parameters was made for XD-GRASP with different number
of respiratory motion states.

RESULTS

A total of 22 HCCs (size: 11 - 52 mm) were evaluated. XD-GRASP reconstructed with increased motion states improves the SNR (P
< 0.05) but reduces temporal resolution (0.04 volume/s vs 0.17 volume/s for one motion state) (P < 0.05). The peak enhancement
ratio and normalized maximum intensity time ratio increased with decreasing number of motion states (P < 0.001) while the transfer
constant from the portal venous plasma to the surrounding tissue significantly decreased (P < 0.05).

CONCLUSION

Peak enhancement ratio, normalized maximum intensity time ratio and transfer constant from the portal venous plasma to the
surrounding tissue were sensitive to the number of motion states and to the temporal resolution. While a higher number of motion
states improves SNR, the resulting lower temporal resolution can influence quantitative parameters that capture rapid signal
changes.

CLINICAL RELEVANCE/APPLICATION

XD-GRASP can be used to perform quantitative perfusion measures for HCC response assessment, but the number of motion states
may significantly alter some quantitative parameters.
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PURPOSE

To investigate the feasibility of amide proton transfer (APT) magnetic resonance imaging (MRI) in the liver and to evaluate its
ability to characterize focal liver lesions (FLL)

METHOD AND MATERIALS

A total of 85 patients with suspected FLLs who underwent APT imaging at 3T were included. APT imaging was obtained at single
slice to include FLL through five breath holds with interleaved APT and B0 field map scans. APT signals in the background liver and
FLL were analyzed with the asymmetric magnetization transfer ratio (MTRasym). Technical success rate of APT imaging was
calculated. MTRasym values were compared between the background liver and FLL, and between different FLLs using paired sample
t-test or Wilcoxon signed rank test.

RESULTS

Technical success rate of APT imaging in the liver was 69.4% (59/85), and the reason of failure was too large B0 inhomogeneity.
The acquisition time of APT imaging was approximately 1 minute. Among 59 FLLs with analyzable APT images, MTRasym values of 27
patients with liver metastases and 23 patients with hepatocellular carcinomas (HCCs) were compared. MTRasym values of
metastases and background liver were significantly different (0.13 ± 2.15% vs. -1.62 ± 2.12%, P = 0.001), while those values of
HCCs and background liver were similar (-1.41 ± 3.68% vs. -1.18 ± 1.60%, P = 0.767). MTRasym values of metastases were
significantly higher than those of liver metastases (P = 0.027).

CONCLUSION

APT imaging could have a role to differentiate metastasis from HCC, although approximately 30% of cases were failed to obtain
acceptable APT images of the liver.

CLINICAL RELEVANCE/APPLICATION

APT imaging might be useful to characterize focal liver lesions, but further technical improvement is required to apply APT imaging in
the human liver.
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PURPOSE

An objective method to determine the adequacy of liver magnetic resonance elastography (MRE) exams is to use a cutoff for total
region-of-interest (ROI) size, usually either 500 or 700 pixels (Px) over four slices. However, little objective evidence supports
either of these cutoffs. We performed a simulation study to evaluate how the mean, and the range of calculated liver stiffness
values varies for these, and two higher cutoff values as we concentrically shrink total ROI size, for data from a multi-center drug
development clinical trial of adults with nonalcoholic steatohepatitis (NCT02854605).

METHOD AND MATERIALS
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Two-hundred and six MR exams were selected from the aforementioned clinical trial, based on availability of elastograms, and ROI
size >= 4000 Px over four slices placed at clinical trial sites during the study. For each exam, stiffness values for all pixels were
recorded. Stiffness values were calculated by randomly removing ten concentric Px at a time from the ROI edges, and repeating
100 times. For each simulation of 100 iterations, the stiffness ranges, at 500, 700, 2000, and 4000 Px were captured, and the
medians were calculated. An absolute stiffness value difference was recorded for each of the four cutoffs, compared to the
stiffness value reported using all pixels, and the means were calculated.

RESULTS

Average absolute differences in mean stiffness values across all simulations at the four cutoff values, compared to those obtained
using all pixels, increased as cutoff values decreased (0.073, 0.148, 0.256, and 0.292 kPa for 4000, 2000, 700, and 500 Px,
respectively). The median values of the the stiffness ranges across all simulations at the four cutoffs similarly increased as cutoff
value decreased (0.014, 0.021, 0.038, 0.043 kPa at 4000, 2000, 700, and 500 Px, respectively).

CONCLUSION

At a proof-of-concept level, and subject to validation in other independent cohorts, this data supports that MRE liver stiffness
analyzability cutoffs down to 500 Px over four slices are reasonable. For all four pixel cutoffs, the median values of the stiffness
ranges, and the average absolute differences in mean liver stiffness compared to values obtained using all pixels, were small.

CLINICAL RELEVANCE/APPLICATION

These results suggest that MRE analyzability using a cutoff as low as 500 Px is likely to be acceptable for drug development clinical
trials, and also for clinical care after further validation.
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PURPOSE

To analyze liver and spleen native T1 relaxometry values to predict significant fibrosis and their additional value when normalized to
the blood pool.

METHOD AND MATERIALS

156 patients without solid liver lesions, prior liver surgery or portal vein thrombosis on routine liver multidetector CT scans
underwent liver MRI with gradient-echo based MR elastography (MRE) and Shortened Modified Look-Locker Inversion recovery
(shMOLLI) based T1 relaxometry. T1 relaxation times were measured in the right liver lobe and in the spleen, as well as in the aorta
and in the vena cava. MRE liver stiffness were compared with T1 relaxation times alone, as well as T1 relaxation times normalized to
the blood pool in the vena cava and in the aorta. Pearson correlation, students t-test and receiver operation characteristics (ROC)
analysis were used to investigate the usefulness of different T1 relaxometry values to predict significant liver fibrosis, using a cutoff
value of 3.5kPa in MRE (corresponding to F2 or higher in histology).

RESULTS

Correlation between T1 relaxometry values and MRE liver stiffness was r=0.49-0.59 (p<0.001) for T1 of the liver and for T1 of the
liver normalized to blood pool, while T1 of the spleen was less useful (r=0.11-0.17). Both normalized and not normalized T1 values
of the liver allowed to significantly separate patients with significant liver fibrosis from those without significant liver fibrosis
(p<0.001). In ROC-analysis, T1 relaxometry values normalized to the blood pool did not perform better than T1 values alone
(Figure).

CONCLUSION

Native T1 relaxation times of the liver allowed to predict clinically significant liver fibrosis, while T1 relaxation times of the spleen
were less useful. There was no additional value of liver and spleen native T1 relaxometry values to predict significant fibrosis when
normalized to the blood pool.

CLINICAL RELEVANCE/APPLICATION

T1 relaxometry is acquired in 9 seconds per slice and may be installed on any MR scanner without the need for additional hardware.
It allows to predict significant liver fibrosis without time-consuming image post-processing
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PURPOSE

The purpose is to investigate the clinical application of 2D radial TSE (2DRTSE) sequencing by evaluating the quantitative T2
relaxation time (msec) of liver lesions and the background liver parenchyma. We also evaluated image quality.

METHOD AND MATERIALS

MRI was performed at 3.0 T in this IRB-approved prospective study. The prototype 2D radial TSE sequence (2DRTSE) generated 22
echo axial images corresponding to 22 different TEs (ranging from 8.6 ms to 188.8 ms) with prospective acquisition correction for
free-breathing patient scans. By placing an ROI on the automatically generated T2 map, 2 radiologists obtained relaxation times for
various liver lesions and background liver. Radiologists scored image quality. Weighted linear kappa statistics and the Lin
concordance correlation coefficient (CCC) were used to assess inter-reader agreement. The differences in paired T2RTs of the two
readers were plotted against their mean values using Bland-Altman plots. Multiple lesions within the same patient were considered
independently.The Kruskal-Wallis test was used to compare T2RTs among different lesion types.

RESULTS

19 patients were included in the study. There were 36 liver lesions: 2 cysts, 9 hemangiomas, 21 solid lesions, and 4 necrotic
metastatic lesions. The solid lesions were 12 metastases, 8 HCC, and 1 FNH.The mean calculated T2RT value for solid lesions (81.5
ms) was significantly lower than that for hemangiomas (153.9 ms; P = 0.0024).The Wilcoxon rank-sum test revealed that the mean
calculated T2RT for liver cysts (285.7 ms) was significantly higher than solid lesions (81.5 ms; P = 0.025). For the 2 radiologists,
the CCC was 0.996 (95% confidence interval 0.9914-0.9978) for the calculated T2 of each liver lesion, indicating substantial
agreement. The mean calculated T2RT for the background liver was 42.2 ms. The Bland-Altman plot of the liver T2RT data showed
95% agreement between readers, allowing for a range of +10 to -13.3 ms. . Qualitative analysis of liver margins revealed good liver
margin visibility in 100% of the evaluated slices

CONCLUSION

2D radial TSE sequencing is capable of providing good T2W images and a quantitative T2RT map. The quantitative T2 map was
useful for the characterization of liver lesions.

CLINICAL RELEVANCE/APPLICATION

2D radial TSE sequence may supplant current T2WI acquisition. The value of lesion detection for T2-weighted imaging will be
enhanced by the addition of quantitative T2RTs.
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PURPOSE

Gadoxetate disodium induced transient severe arterial phase respiratory motion (TSM) substantially degrades image quality in liver
dynamic contrast-enhanced MRI (DCE-MRI). Extent of liver DCE-MRI procedural information and explanation and/or training of
breath-hold commands in standard pre-scan patient preparation (SPPP) might vary between institutions due to missing
standardization, contributing to the occurence of gadoxetate-related TSM. This bi-institutional study investigates the effect of
intensified pre-scan patient preparation (IPPP; SPPP + custom-made educational material about liver DCE-MRI + standardized
breath-hold training) on gadoxetate-related TSM.

METHOD AND MATERIALS

At site A and B, 50 (site A) and 58 (site B) patients received IPPP and 50 (site A) and 52 (site B) patients received SPPP prior to
gadoxetate-enhanced liver DCE-MRI. As control, the effect of IPPP and SPPP was crosschecked in each 101 patients who received
gadoterate-enhanced liver DCE-MRI (site B). Respiratory motion (RM) was scored in dynamic phase images using a Likert-scale (1
[none] - 5 [non-diagnostic]) independently by 5 (site A) and 2 (site B) blinded readers.

RESULTS

In the gadoxetate group, IPPP neither significantly mitigated TSM which was observed in 19% of patients (p=0.366) nor RM in any
dynamic phase of patients without TSM (all p>0.072). In the gadoterate group, however, IPPP significantly mitigated RM in all
dynamic phases (all p<0.031) compared to SPPP. The inter-reader agreement for grading of RM artifacts was excellent in pre-
contrast and all dynamic phase images with all intra-class correlation coefficients (ICCs) >0.92.
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CONCLUSION

IPPP failed to reduce gadoxetate-related TSM supporting the hypothesis that gadoxetate disodium acts as a chemo-toxic trigger
that evokes breath-hold difficulty which cannot be willingly suppressed or attenuated by education and training. Interestingly, IPPP
also did not significantly mitigate RM in any dynamic phase in the non-TSM subgroup of patients who received gadoxetate disodium
whereas IPPP very effectively reduced RM in all dynamic phases in the non-TSM subgroup of patients who received gadoterate
meglumine. This implies that gadoxetate-related breath-hold difficulty does not only affect the TSM subgroup of patients or
exclusively the arterial phase as previously proposed but rather all dynamic phases, albeit to a much lesser extent.

CLINICAL RELEVANCE/APPLICATION

Intensified pre-scan patient preparation seems to be a very effective and cost-neutral strategy to reduce respiratory motion in
liver DCE-MRI employing extracellular contrast agents.
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PURPOSE

To compare diffusion-weighted MRI (dMRI) based elastography and standard MR elastography (MRE) for the assessment of liver
fibrosis in a clinical setting.

METHOD AND MATERIALS

In an IRB approved retrospective study 99 patients underwent 2D MRE and dMRI on a 3T scanner. 25 patients had to be excluded
due to insufficient image quality resulting in a final study population of 74 patients (45 men, mean age 68.1±8.7 years). Shear
modulus measured by MRE (μMRE) was obtained in each subject by placing liver ROIs on the stiffness maps by two independent
readers. Shifted apparent diffusion coefficient (sADC) was calculated from dMRI acquired without mechanical vibration with b=200
and 1500 s/mm2. dMRI-based virtual shear modulus (μDiff) was then derived from sADC as previously shown. MRI-based liver
fibrosis stages were estimated from μMRE and μDiff values using optimal cutoff values according to METAVIR score (F0-F4).
Statistical analysis was undertaken using Bland-Altman plots and Bayesian prediction analysis.

RESULTS

Inter-reader agreement was very high (mean difference: 0.04±0.43 kPa; -0.03±0.60 kPa for μDiff and μMRE, respectively, not
significant). Correlation between sADC and μDiff was highly significant (r2=0.81, p=6 10-24) with μMRE and μDiff values showing
agreement for each patient (mean difference: -0.02±0.88 kPa, not significant). Complete agreement in fibrosis staging was
obtained in 55% of the patients and good agreement (ΔF=±1) in 36%. Categorizing fibrosis into "insignificant" (F0/F1) and
"significant" (F2-F4) agreement between the two methods reached 85% (63/74, Kappa=0.85).

CONCLUSION

dMRI-based virtual shear modulus values and resulting fibrosis stages showed high agreement with those by MRE. dMRI holds great
potential for the evaluation of liver fibrosis non-invasively without the need for any mechanical vibration setup as an alternative to
MRE and biopsy.

CLINICAL RELEVANCE/APPLICATION

Diffusion MRI based virtual elastography holds great potential as an alternative to MRE to evaluate liver fibrosis non-invasively
without the need for any mechanical vibration setup.
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PURPOSE

The use of the Liver Imaging Reporting and Data System (LI-RADS) has not been validated in non-cirrhotic patients with chronic
hepatitis. This study examines the accuracy of LI-RADS v2018 for hepatocellular carcinoma (HCC) using contrast-enhanced MR
imaging in non-cirrhotic patients with chronic hepatitis.

METHOD AND MATERIALS

This retrospective single-center study was approved by our IRB with waived informed consent requirement. Between 2016 and
2018, 160 patients with chronic hepatitis and histology-proven absence of cirrhosis underwent contrast-enhanced MR imaging. In
consensus, two radiologists retrospectively assigned LI-RADS v2018 categories to each of a total of 161 observations. The
reference standard was histology for malignant lesions and clinical and radiological follow-up for at least one year for benign lesions.
Sensitivity, specificity, accuracy, positive predictive value (PPV), negative predictive value (NPV), and false positive rate (FPR) of
LR-5 for the diagnosis of HCC were estimated.

RESULTS

The final diagnoses and LI-RADS categories of each observation are summarized in Table. Overall, 71 (44.1%) lesions were HCCs,
23 (14.3%) were non-HCC malignancies, and 67 (41.6%) were benign. LI-RADS categories of LR-1, LR-2, LR-3, LR-4, LR-5, and LR-
M were assigned in 6 (3.7%), 43 (26.7%), 15 (9.3%), 12 (7.5%), 70 (43.5%), and 15 (9.3%) observations, respectively. Among LR-
5s, 64 (91.4%) were HCCs and 69 (98.6%) were malignant. The sensitivity, specificity, accuracy, PPV, NPV, and FPR of LR-5 for
HCC were 90.1%, 93.3%, 91.2%, 91.4%, 92.3%, and 6.7%, respectively. Among LR-Ms, 4 (27%) were HCCs and 15 (100%) were
malignant.

CONCLUSION

This single-center, retrospective study suggests that LIRADS v2018 using contrast-enhanced MR imaging has high accuracy for
HCC in non-cirrhotic HCC patients with chronic hepatitis. Multicentric, prospective studies are needed to validate this preliminary
finding.

CLINICAL RELEVANCE/APPLICATION

This single-center, retrospective study suggests that LI-RADS v2018 using contrast-enhanced MRI may be valid in non-cirrhotic
patients with chronic hepatitis. Further studies are warranted.
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PURPOSE

To explore image quality of spectral CT using conventional 120kVp scan under the different weight of ASIR-V by using abdominal
model.

METHOD AND MATERIALS

The abdominal model (Body rings)was scanned by GE Revolution CT using conventional 120kVp scan. Images were reconstructed
using 20% weight to 80% weight (10%-step) of ASIR-V. The CT value, SD and CNR of different tissues(liver and erector
spinae)were measured. Anova test and regression analysis were used to compare the different tissues of noise values (SD) and CNR
weights of ASIR-V. The post-processing images were evaluated by two radiologists on a 4-point scale using a double-blinded
method

RESULTS

With increasing of ASIR-V weight, the noise values of 7 groups generally exhibited a decreasing trend. By regression analysis, the
linear regression equation of ASIR-V weight and image noise was y = -0.84x +11.321(x=ASIR-V weight y =noise),),R2 =0.977 F
=832.187 P=0.000.With increasing of ASIR-V, the CNR of 7 groups generally exhibited an increasing trend. By regression analysis,
the linear regression equation of ASIR-V weight and CNR was y = 0.98x + 3.425 ( x = ASIR-V weight y = contrast noise
ratio),R2=0.891 F =163.690, P =0.000. There was no significant difference in 30% and 40% weight of ASIR-V between the seven
groups(P>0.01), but 30% and 40% weight of ASIR-V were the best in the subjective scores. There was a significant difference in
the subjective scores between the other groups (P<0.01).

CONCLUSION

Image noise reduces and image quality improves as ASIR-V weight increases ina linear relationship. At 60% weight of ASIR-V,the
image noise was substantially reduced and the subject score was the best. At 70% and 80% weight of ASIR-V,the image noise was
substantially reduced and the subject score was poor.

CLINICAL RELEVANCE/APPLICATION

When using spectral CT using conventional 120kVp scan for liver scanning, the image quality can be improved by increasing the
weight of ASIR-V to an appropriate value for better display of anatomies
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PURPOSE

To investigate the correlation between the hepatic fatty infiltration degree and CT number measurement at different tube voltages
(kVp).
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METHOD AND MATERIALS

28 healthy SD rats weighing 200g-300g were used for the study. After 2 weeks of adaptive feeding, rats were divided into two
groups: normal control group (n=5 with normal diet); experimental group (n=23 with high fat diet). After 4, 6 and 8 weeks, 8, 8 and
7 rats in the experimental group and 1, 1 and 3 rats from the control group, respectively underwent CT scans with 80kVp, 100kVp,
120kVp and 140kVp tube voltage. Rats were sacrificed after the CT scans to obtain liver specimens. CT number was measured on
the conventional CT images of all tube voltages. Correlation between CT number measurement and pathologic findings was
obtained.

RESULTS

There were 8, 11 and 9 normal, mild, moderate fatty liver rats based on pathology. The CT numbers for these 3 groups of rats were
69.48±1.12HU, 68.12±1.23HU and 66.57±1.08HU at 80kVp; 69.81±0.82HU, 68.56±1.72HU and 66.64±1.31HU at 100kVp;
69.24±1.42HU, 67.78±1.68HU and 65.92±1.50HU at 120kVp; and 68.58±1.63HU, 66.90±1.69HU and 64.82±1.47HU at 140kVp. The
CT numbers at all tube voltages and pathology results were all negatively correlated with r values of -0.73, -0.71 -0.71 and -0.71.

CONCLUSION

CT number measurements at all 4 tube voltages (80, 100, 120 and 140kVp) all have good and similar correlation with pathologic
findings for fatty infiltration degree, and changing tube voltage settings may not change the ability to differentiate normal and fatty
liver tissues.

CLINICAL RELEVANCE/APPLICATION

CT number measurements at all 4 tube voltages (80, 100, 120 and 140kVp) all have good and similar correlation with pathologic
findings for fatty infiltration degree, and changing tube voltage settings may not change the ability to differentiate normal and fatty
liver tissues,it has a certain value in clinic fatty liver patients.
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PURPOSE

Window display settings is a key feature of clinical CT interpretation. A Window setting optimization (WSO) module can be combined
with any deep convolutional neural network to automatically find the optimal window range in CT images. In this study, we aim to
find the optimal window setting values for segmentation of four different organs and to improve the performance of the
segmentation models.

METHOD AND MATERIALS

We collected whole-body CT scans (both contrast & non-contrast axial series) of 21 patients. We randomly selected 33 CT series
for training and 6 for testing. Manual segmentation was done for four organs (lungs, liver, spleen, and kidneys) on the CT scans by
a board-certified radiologist. We only included the CT slices that had at least one pixel of each organ for experiments. For this
segmentation, we developed a deep convolutional neural network model with a WSO module, comprised of a 1x1 convolutional layer
and an activation function. We trained the model with a WSO module and obtained an optimal windowing level and width through
learning. To explore the effect of WSO module, we trained segmentation models with two types of WSO using ReLU and sigmoid
activation functions and compared against model without a WSO module.

RESULTS

For a model without a WSO module, the mean dice scores of kidneys, spleen, liver, and lungs were 0.737, 0.926, 0.947, and 0.971,
respectively. For a model with a sigmoid type of WSO module, the mean dice scores of kidneys, spleen, liver, and lungs were 0.758,
0.926, 0.944, and 0.969, respectively, and for a model with a ReLu type of WSO module, the mean dice scores were 0.778, 0.953,
0.974, and 0.947, respectively. Optimized window values (level, width) of kidneys, spleen, liver, and lungs with the sigmoid
activation function were (-45, 454), (-37, 371), (-35, 359), and (-188, 2177), respectively. In case of using the ReLU activation
function, values were (39, 388), (39, 388), (38, 375), and (43, 429) for kidneys, spleen, liver, and lungs, respectively.

CONCLUSION

We developed deep learning models for segmentation of 4 organs (lungs, liver, spleen, and kidneys) and improved performance with
a WSO module.

CLINICAL RELEVANCE/APPLICATION

WSO modules can improve AI applications, which are convolutional neural networks, and can give readers an optimized window
setting for target organs.
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PURPOSE

The purpose of this study was to evaluate the imaging quality of multiphasic hepatic CT images with four image reconstruction
techniques.

METHOD AND MATERIALS

Multiphasic hepatic CT imaging in 30 patients were performed with a state-of-the-art ultra-high resolution CT scanner (Aquilion
Precision; Canon Medical Systems, Otawara, Fukushima, Japan). High resolution mode (1024x1024 matrix, 0.25-mm section
thickness) was employed for the CT imaging. All images were reconstructed with a combination of 512x512 matrix and 5-mm section
thickness using the four image reconstruction techniques (filtered back projection (FBP), Hybrid Iterative Reconstruction (IR) (AIDR
3D), Model based IR(MBIR)(FIRST) and deep learning reconstruction(DLR)(AiCE). CT measurements were performed in the aorta
(Ao) on hepatic arterial-dominant phase (HAP), in the portal vein (PV) and hepatic parenchyma (HP) on portal venous phase (PVP),
and in the inferior vena cava (IVC) and HP on delayed phase (DP) images. The standard deviation (SD) of the psoas muscle as
image noise was also measured on the images. All images were qualitatively assessed in terms of sharpness, granularity, and overall
quality of the images in 4 -point grading scale (1-4; none, poor, good, excellent).

RESULTS

There were no significant differences in the mean CT values of the all organs on all phase images among the four different image
reconstruction techniques. The mean SD on each phase images were same with each image reconstruction technique and they
were 15.6 with FBP, 9.4 with Hybrid IR, 8.0 with MBIR, and 8.1 with DLR. The mean SD of all organs on the all phase images with
FBP were higher than those of Hybrid IR, MBIR, and DLR. The all values with MBIR and DLR were lower than those with Hybrid IR.
There were no significant differences in the all values between MBIR and DLR. The mean scores of sharpness, granularity, and
overall quality of the images with DLR (3.9, 3.9, 3.9) were better than those with FBP (3.6, 3.5, 3.5), Hybrid IR (3.6, 3.6, 3.7), and
MBIR (3.5, 3.5, 3.6). All these scores with MBIR were worse than those with Hybrid IR and DLR.

CONCLUSION

Based on the quantitative and the qualitative analyses, DLR was the most appropriate image reconstruction technique for
multiphasic hepatic CT images obtained with the high resolution acquisition.

CLINICAL RELEVANCE/APPLICATION

It is possible to reduce further imaging noise in MBIR and DLR in comparison to FBP and Hybrid IR.
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PURPOSE

To assess the latest technology intraprocedural robotic cone beam CT (IP-CBCT) versus postprocedural most recent multi-detector
CT (MDCT) for volume imaging after conventional transarterial chemoembolization (cTACE) regarding diagnostic image quality in
patients with liver lesions and tumor enhancement by ethiodized oil (Lipiodol).

METHOD AND MATERIALS

114 patients (63 females / 51 males) treated with 126 cTACE procedures underwent postinterventional Lipiodol-enhanced robotic
IP-CBCT (4s, 220°, 366 images, scan length 17.5 cm) and 4 to 6 hours later native MDCT (120 kV, 76 mAs, 273 images, scan
length 22.6 cm). 18 patients were treated for HCC, 96 patients for hepatic metastases of different primaries. Retrospectively,
number and size of lesions and Lipiodol enhancement were evaluated and compared with the pre-interventional MRI. Image qualilty
(IQ) was qualitatively evaluated in consensus with two experienced radiologists using a Likert scale (0-4).

RESULTS

For IP-CBCT significantly superior qualitative IQ scores of 3.1±0.7 were received for lesion delineation vs. 2.4±0.9 for MDCT
(p<0.05). For general IQ IP-CBCT was evaluated with 3.0±0.6 vs. 3.1±0.4 for MDCT (p>0.05). Lipiodol-enhanced lesion volume
correlated in 95.5% with the MRI in IP-CBCT vs. 78.33% in MDCT (p<0.05) due to a washout phenomenon. Complete washout was
observed after a mean of 3.2h for 14% of patients (n=16). The MDCT provided no additional diagnostic information on non-target
Lipiodol accumulation or other new damage.

CONCLUSION

Post-Lipiodol CBCT allows sufficient diagnostic image quality and precise information on target and non-target embolization, while
enabling the radiologist to immediately adjust the therapy or react to complications. A prospective randomized trial is recommended
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and planned.

CLINICAL RELEVANCE/APPLICATION

Post Lipiodol CBCT results in improved diagnostic and therapeutic information in TACE patients with malignant liver lesions.
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PURPOSE

To assess whether the delayed time to Hounsfield unit trigger during bolus-tracking for CT correlates with reduced heart function
on echocardiography and suboptimal portovenous contrast timing in the abdomen.

METHOD AND MATERIALS

The health record was searched for patients who underwent portovenous CT evaluation of the abdomen using bolus-tracking and
who were also evaluated by echocardiography within 2 weeks of CT. Patients were excluded if there was an abnormal contrast
injection curve related to poor IV access. The time of bolus trigger at 100 Hounsfield unit in the abdominal aorta at the celiac axis,
patient age, and the ejection fraction from echocardiography were recorded. Two radiologists carried out consensus scoring of the
liver contrast phase in each examination with a 5 point Likert score, 5 representing an optimal portovenous phase with proper
contrast in the hepatic veins. Simple linear regression (univariate) was used to test for linear associations with bolus trigger time.

RESULTS

116 patients with a mean age of 60 ± 14 years fulfilled study criteria. The mean bolus trigger time was 18 ± 6 seconds (Range: 6-
36 seconds) and the mean ejection fraction was 52 ± 12% (Range: 20-69%). A longer time to bolus trigger had a significant linear
association with lower ejection fraction (P=0.020), lower hepatic contrast score (P=0.007) and older age (P=0.009).

CONCLUSION

Delayed time to Hounsfield unit trigger during routine bolus-tracking for CT can indicate reduced heart function and bolus-tracking
often does not adequately adjust to provide an optimal portovenous contrast phase in the abdomen in the setting of reduced heart
function.

CLINICAL RELEVANCE/APPLICATION

Bolus-tracking can provide data to aid in the diagnosis of reduced heart function; tailored protocols should be made for patients
with suspected cardiac dysfunction to ensure that proper contrast phases are obtained in the abdomen.
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PURPOSE

To evaluate the image quality of pancreatic CT imaging with an ultra-high resolution (UHR) CT scanner and a new denoising
reconstruction algorism using deep learning technology compared with conventional CT imaging.

METHOD AND MATERIALS

Twenty consecutive patients with cystic pancreatic lesions, who underwent follow-up CT examinations with both a UHR CT scanner
and a conventional CT scanner, constituted the study population. High resolution CT images with a matrix of 1024 x 1024 and a
thickness of 0.25 mm were reconstructed with deep learning reconstruction algorism at the UHR CT scanner. Conventional CT
images were reconstructed with a matrix of 512 x 512 and a thickness of 0.5 mm using a hybrid iterative reconstruction algorism.
Image noise (standard deviation of CT values) and contrast-to-noise ratio (CNR) were measured and compared between the two
CT image sets by using the paired t-test. Subjective image noise, sharpness of structural contour, delineation of the main
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pancreatic ducts and cystic lesions, and overall image quality were assessed using a 5-point scale and compared by using the
Wilcoxon signed rank test.

RESULTS

Image noise at UHR CT (9.4 ± 1.6) was significantly lower than that at conventional CT (13.0 ± 4.7, P < .01). CNR at UHR CT (12.7
± 3.7) was significantly higher than that at conventional CT (8.8 ± 3.0, P < .01). Subjective image noise at UHR CT was lower than
that at conventional CT images (P < .01). Sharpness, delineation of the main pancreatic duct, and overall image quality at UHR CT
were significantly superior to those at conventional CT (P < .01, P < .05, P < .01, respectively). Delineation of the cystic lesions at
UHR CT were also superior to those at conventional CT, although the difference did not reach statistical significance (P = .1).

CONCLUSION

Combination of a UHR CT scanner and a denoising reconstruction algorism using deep learning technology can provide high quality
pancreatic CT images with less image noise and higher spatial resolution and improve the delineation of anatomical structures
compared with conventional CT imaging technique.

CLINICAL RELEVANCE/APPLICATION

Ultra-high resolution CT enhanced by deep learning-based denoising reconstruction algorism may contribute to a precise evaluation
of the pancreatic neoplasms due to its excellent image quality.
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PURPOSE

Assess effect of visceral fat in the CT evaluation of bowel and peritoneum with oral water versus positive density oral contrast in
the outpatient oncology setting.

METHOD AND MATERIALS

100 consecutive subjects (54 males median age 64±14 years) had outpatient oncologic follow up CT abdomen pelvis exams with
water used as oral contrast and available prior CT with gastrografin/barium. 500ml oral water was given 30 minutes prior to each
outpatient CT scan as part of a department patient quality improvement initiative. CT exams were retrospectively evaluated and
visceral fat area was segmented and thresholded (-274 to -49HU), at axial L2-3 level using a custom MATLAB (The Mathworks,
Natick, MA) script, and divided by body surface area to provide visceral fat index (VFI). Bowel visualization adequacy was scored
on a Likert scale (1-4) based on prior research. Confidence in ruling out peritoneal metastases and abscess were each scored on a
Likert scale (1-3). Patient satisfaction surveys were obtained rating exam and wait time satisfaction on a Likert scale (1-10).
Univariate receiver operating curve analysis was performed on VFI and body mass index (BMI) to predict excellent bowel
visualization (Likert 1) and definitive confidence in ruling out peritoneal metastases and abscess (Likert 1). Mann Whitney U test
was used to compare continuous variables, and Pearson correlation coefficient was used for correlation.

RESULTS

CT water oral contrast bowel visualization scores:1 (n=83), 2 (n=14), 3 (n=3), 4(n=0). CTs scored 1 had higher VFI 68±36 cm/m2
than CTs scored >=2; 17±16 cm/m2, p<.00001 and higher BMI 30±7 vs. 23±2 respectively p<.00001. Higher VFI was predictive of
(Likert 1) excellent bowel visualization with AUC 0.91 (95%CI 0.84-0.98) p<0.001, while higher BMI had AUC 0.89 (95%CI 0.83-
0.96) p<0.001. VFI threshold >= 23.76 cm/m2 sensitivity 0.92 and specificity 0.77 while BMI threshold >= 24 sensitivity 0.89 and
specificity 0.82. BMI had only moderate correlation with visceral fat, R=0.62, p<.00001. Patient satisfaction was significantly higher
with water compared to positive density oral contrast p<0.00001.

CONCLUSION

Our results suggest VFI >23.76 cm/m2 and BMI >24.37 are predictive of adequate CT bowel and peritoneal evaluation with oral
water contrast. VFI had better diagnostic accuracy than BMI in predicting optimal CT evaluation, yet these are only moderately
correlated.

CLINICAL RELEVANCE/APPLICATION

There is benefit to including VFI in addition to BMI when determining which CTs will benefit most from receiving positive density oral
contrast versus water. Additionally, oral water significantly improves patients' experience compared to positive density contrast.

Printed on: 10/29/20



GI358-SD-
THA1

Deep Learning Assisted MRI Prediction of Tumor Response to Chemotherapy for Patients with
Colorectal Liver Metastases

Station #1

GI359-SD-
THA2

Value of MRI as A Screening Tool for Hepatocellular Carcinoma in a High-Risk Population

Station #2

GIS-THA

Gastrointestinal Thursday Poster Discussions

Thursday, Dec. 5 12:15PM - 12:45PM Room: GI Community, Learning Center

GI

AMA PRA Category 1 Credit ™: .50

FDA  Discussions may include off-label uses.

Participants
Lauren F. Alexander, MD, Jacksonville, FL (Moderator) Spouse, Stockholder, Abbott Laboratories; Spouse, Stockholder, AbbVie Inc;
Spouse, Stockholder, General Electric Company

Sub-Events

Participants
Haibin Zhu, MD, Beijing, China (Presenter) Nothing to Disclose
Ying-shi Sun, MD,PhD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Xiao-Ting Li, Peking City, China (Abstract Co-Author) Nothing to Disclose
Xiao-Yan Zhang, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

13811403328@163.com

PURPOSE

To predict the response to preoperative chemotherapy in patients with colorectal liver metastases (CRLM) with a deep learning
algorithm and the histological tumor regression grading (TRG) in a prospective study

METHOD AND MATERIALS

Between January 2013 and November 2016, consecutive CRLM patients (<= 5 lesions) scheduled to receive preoperative
chemotherapy followed by liver resection were included. All patients received pre- and post-treatment MR examinations (including
T2WI and DWI sequence) on a 1.5T device. Pathology tumor response grade (TRG) was obtained, and lesion by lesion radiologic-
pathological correlation of all CRLMs was conducted. Deep learning models were constructed for discrimination between response
(TRG1/2) and non-response (TRG3/4/5) on lesion-level, the result was compared with RECIST criteria. In addition, the performance
of deep learning model on patient-level was tested using survival analysis.

RESULTS

155 patients (328 lesions) were included, chronologically 101 (264 lesions) for training and 54 (64 lesions) for testing. In testing
cohort of 16 response lesions and 48 non-response lesions, DC3CNN model including both pre- and post-treatment MRI information
(Model A) achieved an accuracy of 0.875 and an AUC of 0.849 for discrimination of response, which was much better than RECIST
(accuracy: 0.578; AUC: 0.615) and the model only include the pre- T2WI and DWI alone (Model B) (accuracy: 0.797; AUC: 0.635),
the model only include the post-T2WI and DWI alone (Model C) (accuracy: 0.859; AUC: 0.686). The DC3CNN model defined
response and non-response group presented different survival outcomes (P=0.03 and 0.04 for DFS and OS), similarly as pathology
discrimination did. However, RECIST criteria defined response group and non-response group didn't yielded significantly different
survival outcomes (P= 0.12 and 0.99 for DFS and OS, respectively).

CONCLUSION

The MRI based DC3CNN model could provide surgeons accurate prediction of tumor response to preoperative chemotherapy in CRLM
patients. The model may be helpful for providing surgeons individualized information of treatment response and risk for prognosis.

CLINICAL RELEVANCE/APPLICATION

The deep learning model using MRI dataset is capable for preoperative, noninvasive, individualized prediction of TRG in CRLM, which
achieved a good diagnostic performance according to pathology (overall accuracy of 87.5%).
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PURPOSE

The purpose of this study was to investigate the utilization of full MRI liver protocol as a screening tool for hepatocellular carcinoma
(HCC) in high-risk patients.

METHOD AND MATERIALS

Patients in a HCC surveillance program, who were deemed unsuitable for ultrasound, underwent yearly screening with full MRI liver
protocol from January 2010 to January 2019. These cases were evaluated to assess underlying liver disease (hepatitis, grade of
cirrhosis) and detection rate of HCC. Patients with HCC were re-evaluated by 2 experienced radiologists for proper characterization
conform LIRADS V 2018. Characteristics of HCC (early or advanced) and causes for possibly surveillance failure with advanced HCC
on first detection were investigated.

RESULTS

A total of 240 patients were included (170 (71%) male; median age 57 years, IQR 50-64 years). The median number of MRI
examinations received per patient was 4, IQR 3-7. Cirrhosis was present in 198 (83%) patients; most (91%) with Child-Pugh A (CP-
A). Non-cirrhotic hepatitis was present in the remaining 42 patients. Forty-two (17.5%) patients developed HCC: 41 patients in
underlying cirrhosis (81% CP-A) and one patient in non-cirrhotic hepatitis. A Total of 52 HCC lesions were detected: 33 (79%)
patients had single lesion; 8 patients (19%) had multiple lesions and 1 patient (2%) had diffuse infiltrative HCC. HCC lesions were
classified as LIRADS 4 (n=9); LIRADS 5 (n=43) and LIRADS 5 diffuse (n=1). Lesion size was median 21mm (IQR 6-29mm). Thirty-four
(81%) patients had early HCC conform BCLC staging system. Patients with early HCC had a significant shorter time interval between
MRI with first detected HCC and previous screening MRI (median 12 months) compared to patients with intermediate, advanced or
terminal stage HCC (median 25 months).

CONCLUSION

MRI has a HCC detection rate of 17.5% in a surveillance program of high-risk patients. Most (81 %) patients had early HCC. Cases
of advanced HCC can be regarded as surveillance failure with a significant longer time delay between MRI with first detected HCC
and previous screening MRI when compared to patients with early HCC.

CLINICAL RELEVANCE/APPLICATION

Yearly full MRI liver protocol has a HCC yield in 17.5% of patients in a surveillance program and can be recommended whenever
ultrasound is deemed inadequate.
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PURPOSE

To establish a new subtype of HCC and compare its histologic, clinical and radiologic characteristics to the scirrhous and
conventional variants of HCC.

METHOD AND MATERIALS

In this HIPPA-compliant, IRB-approved, retrospective study, a board-certified pathologist identified 24 scirrhous (SC-HCC) and 29
cirrhosis-like (CL-HCC) lesions and randomly selected 30 conventional (CV-HCC) lesions from 290 cases. CL-HCC was defined as a
subtype distinct from cirrhotomimetic HCC with multiple nodules encircled by fibrous septa in one mass lesion mimicking cirrhosis
pathologically. Baseline clinical data at diagnosis were systematically collected. Liver function tests and AFP were assessed using a
Mann-Whitney U and a X2-test, respectively. A board-certified radiologist examined the radiologic appearance of SC-HCC and CL-
HCC on contrast-enhanced MRI based on major and ancillary LIRADS (Liver Imaging Reporting and Data System) features. Notable
feature differences were further analyzed using Fisher's exact test. Correlation of imaging features with histologic findings was
performed.

RESULTS

CL-HCC cases showed lower AST (p=0.006) and ALT (p=0.030) levels than CV-HCC. No differences in age, gender, etiology, AFP, or
liver function tests were observed between SC-HCC and CL-HCC. Despite the notable overlap of histologic features, CL-HCC
compared to SC-HCC presented with higher rates of washout (p=0.0001) and multiple hypointense nodules embedded into
enhancing septations on the delayed phase (p<0.0001), a novel imaging feature that correlates with histology findings. Though not
significant, SC-HCC was more likely to show rim-arterial enhancement (p=0.054), a previously identified imaging feature of SC-HCC,
and satellite lesions (p=0.103).

CONCLUSION

Despite the notable overlap of histologic features, CL-HCC can be distinguished on MRI based on already existing and novel distinct
imaging features.

CLINICAL RELEVANCE/APPLICATION
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Though limited by sample size, this study establishes radiologic and pathologic characteristics that differentiate CL-HCC, a new
subtype of HCC, from SC-HCC.

Participants
Keisuke Ishimatsu, MD, Fukuoka, Japan (Presenter) Nothing to Disclose
Akihiro Nishie, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yoshiki Asayama, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yasuhiro Ushijima, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Tomohiro Nakayama, MD, PhD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yukihisa Takayama, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yuichiro Kubo, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Yuta Akamine, Tokyo, Japan (Abstract Co-Author) Employee, Koninklijke Philips NV

PURPOSE

To investigate if the velocity-compensated diffusion-weighted MRI (vc-DWI) affects the degrees of motion artifact and lesion
visibility in the left lobe of the liver as compared with conventional DWI (c-DWI).

METHOD AND MATERIALS

Eleven patients with hepatocellular carcinoma (n = 5) or liver metastasis (n = 6) in the left lobe were included in the study and
underwent liver MRI. All examinations were performed on a clinical 3.0 T MR scanner (Achieva, Philips). Both c-DWI and vc-DWI
were acquired using single-shot spin-echo echo planar imaging sequence with following parameters: TR/TE = 833/64 ms, thickness
= 7 mm, slices = 7, b = 800 s/mm2, NSA = 3, scan time = approximately 210 s, fat suppression, respiratory and peripheral pulse unit
triggering. A pair of monopolar gradients was used as motion probing gradients in c-DWI whereas dual bipolar gradient was used in
vc-DWI. Two abdominal radiologists evaluated the severity of signal loss (signal loss score) of the left and right lobe of the liver in
a consensus fashion as follows: 1 = negligible; 2 = mild; 3 = moderate; and 4 = severe. Further, signal intensity ratio of lesion to
muscle (SIR) was measured in each patient to evaluate the visibility of the lesions. Comparison of signal loss score and SIR was
performed between c-DWI and vc-DWI.

RESULTS

The mean tumor size was 2.21 ± 1.10 cm (0.9-4.5cm). The mean signal loss score of the left lobe in the vc-DWI was significantly
lower than that in the c-DWI (1.82 ± 0.75 vs 3.00 ± 1.00, p < 0.01) whereas the mean signal loss score of the right lobe did not
show significant difference. The mean SIR in the vc-DWI was significantly higher than that in the c-DWI (2.87 ± 1.59 vs 2.14 ±
1.56, p < 0.05).

CONCLUSION

Using dual bipolar diffusion gradients, all phase sensitivity to constant velocity motion during the diffusion weighting period was
removed. Therefore, vc-DWI could reduce the artifact mostly due to the cardiac motion in the left lobe and then visibility of the
lesion was improved as compared with c-DWI. Since the DWI is a valuable technique for the detection and characterization of liver
lesions, vc-DWI might improve diagnostic quality of the lesion in the left lobe of the liver.

CLINICAL RELEVANCE/APPLICATION

(dealing with MR artifact reduction) The lesion detection or characterization in the left lobe of the liver can be improved by using of
velocity-compensated diffusion-weighted imaging.
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PURPOSE

To investigate the feasibility of radiomic analysis in the differentiation of mucinous cystic neoplasms (MCNs) and oligo-cystic serous
cystadenomas (O-SCAs) and compare the diagnostic performance of radiomic model with experience radiologists.

METHOD AND MATERIALS

49 Patients (MCN = 25, O-SCA = 24) with pre-surgery multidetector computed tomography (MDCT) scans were retrospectively
included in this study. Demographic and radiological characteristics were compared in univariate analyses. Radiomic features
extracted from portal venous phase images were calculated and radiomic models were built using the 0.623 + bootstrap method.
Two radiologists evaluated multiple CT features and made radiological diagnosis for each patient. The diagnostic performance of the
best radiomic model and radiologists were compared in terms of area under the receiver-operating characteristic curve (AUC),
sensitivity, specificity and accuracy.

RESULTS

Clinical and most radiological characteristics had no significant significance between patients with MCN and O-SCA except the cyst
wall (P = 0.005). A model combined by 7 texture features had the best predictive performance. The optimal feature set reached an
AUC of 0.82, sensitivity of 72.0%, specificity of 73%, and accuracy of 72%. Diagnostic performance of radiologists reached an AUC
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of 0.55, sensitivity of 54.2%, specificity of 64%, and accuracy of 59.2%.

CONCLUSION

Radiomic analysis was feasible in the differentiation of MCN and O-SCA. Diagnostic performance of radiomic model was better than
experienced radiologists.

CLINICAL RELEVANCE/APPLICATION

The differentiation of MCN and O-SCA was difficult based on demographic and radiological characteristics. Radiomic analysis was a
feasible approach for pancreatic lesion categorization.
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PURPOSE

Nonalcoholic fatty liver disease (NAFLD) is a leading cause of chronic liver disease (CLD) worldwide. Early diagnosis and monitoring
are critical for disease management and therapeutic interventions. Here, we assess the diagnostic performance of seven
quantitative ultrasound (QUS) parameters for detecting and staging hepatic steatosis in patients with or suspected of NAFLD.

METHOD AND MATERIALS

24 patients with or suspected of NAFLD, without any history of other CLDs (12 men, 12 women) were prospectively recruited
(average age: 53 ± 14.9, average body mass index: 30.2 ± 6.5) in this HIPAA-compliant IRB-approved study. Informed consent was
obtained from all participants. In each patient, up to 12 ultrasound (US) liver acquisitions were obtained using a Philips EPIQ 7 US
machine. The following QUS parameters were measured: acoustic attenuation coefficient (AC), hepatorenal index (HRI), spectral
intercept (SI), Nakagami parameter, shear wave elasticity (SWE), shear wave viscosity (SWV), and shear wave dispersion (SWD)
measures. Proton density fat fraction (PDFF) was calculated for all patients using 3T magnetic resonance imaging within 14 days,
which served as the reference standard. Hepatic steatosis was categorized as S0, <5%; S1, 5-10%; S2, 10%-20% or S3 >20%
based on PDFF. Diagnostic performance and correlation of QUS parameters to PDFF grading were assessed using receiver operating
characteristic (ROC) curves and Pearson correlation coefficients (r), respectively.

RESULTS

Hepatic steatosis categories were near-evenly distributed across our patient population (25% S0, 13% S1, 29% S2 and 33% S3).
The AC, HRI, and SI had highest correlations to PDFF (r = 0.82, 0.76, and 0.85 respectively). The Nakagami parameter had a
moderate correlation with PDFF (r = 0.73). SWE, SWV and SWD parameters had poor correlations with PDFF (r = 0.46, 0.23, and
0.10 respectively). The area under the ROC curve (AUROC) for AC and HRI for identifying steatosis grades >=1, >=2, and 3 was
found to be 0.96, 1.00, 0.87 and 0.95, 0.96, 0.87, respectively.

CONCLUSION

AC, HRI, and SI values are well correlated to PDFF, and can accurately detect and classify hepatic steatosis in patients with or
suspected of NAFLD.

CLINICAL RELEVANCE/APPLICATION

QUS parameters such as AC, HRI, and SI are accurate and inexpensive alternatives to MRI-PDFF for detecting and staging hepatic
steatosis in NAFLD, which is increasingly becoming a global health concern.
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PURPOSE

This study aimed to assess the effectiveness of a saline chaser administered via spiral flow injection tube at a low-dose contrast
media protocol in a single source dual energy CT (ssDECT).

METHOD AND MATERIALS

Eighty patients were divided into two groups (spiral flow injection tube/conventional injection tube). ssDECT was performed in each
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patient. The contrast medium (360 mgI/kg) was delivered over 30s; subsequently, 30mL saline solution was delivered at the same
rate. The study included post-contrast aortic CT during the arterial and delayed phase. We measured the CT number with the same
regions of interest (ROIs) at the same slice for aortic arch, abdominal aorta (celiac levels), and iliac artery. The differences (ΔCT)
of CT numbers (HU) between two sets (spiral flow tube and conventional tube ) were defined to quantitatively evaluate the
effectiveness of a saline chaser administered via spiral flow injection tube.

RESULTS

The CT numbers (HU) for the aorta of arterial phase using different tubes were (aortic arch; conventional injection
tube[C]:357.8±51.4, spiral flow injection tube[S]:385.7±58.5),( abdominal aorta; C:351.5±50.9, S:381.1±54.9),( iliac artery;
C:331.2±47.8 , S:361.4±51.4). Delayed phase results were (aorta arch ; C:138.0±13.2, S:139.0±14.9), (abdominal aorta ;
C:143.1±12.5, S:143.6±14.5), (iliac artery ; C:138.1±13.2, S:137.4±15.4), respectively. The ΔCT(HU) for the aorta of arterial
phase using different tubes were (aortic arch; 27.9HU (7.8%)),( abdominal aorta; 29.6HU (8.4%)),( iliac artery;
30.2HU(9.1%)).Spiral flow injection tube improved CT numbers by 30 HU compared with use of a conventional injection tube in
arterial phase (p<0.05).

CONCLUSION

A saline chaser with the use of a spiral flow injection tube showed significant improvement for aorta enhancement at the low-dose
contrast injection protocol in a ssDE CT scan.

CLINICAL RELEVANCE/APPLICATION

This study is useful for reducing volume of contrast material by using spiral flow injection tube.
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TEACHING POINTS

1. Recognize common incidental findings on CT, MRI, ultrasound, and molecular imaging. 2. Understand guidance for management of
incidental findings and comprehend important imaging characteristics that influence management. 3. Apply consensus-based
guidance to imaging examples of incidental findings.

TABLE OF CONTENTS/OUTLINE

This case-based presentation evaluates incidental findings involving the following organs/structures: A. Renal B. Liver C. Adrenal D.
Pancreatic cysts E. Adnexal F. Vascular G. Splenic and nodal H. Gallbladder and biliary
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TEACHING POINTS

Discuss recent updates in classification & pathogenesis of cholangiocarcinoma Describe imaging findings of intra and extrahepatic
cholangiocarcinomas & their precursors Review role of imaging with special emphasis on radiogenomics & prognostic markers

TABLE OF CONTENTS/OUTLINE

Introduction Classification: Anatomic (Intrahepatic (IHC) & extrahepatic (EHC)), Macroscopic growth pattern (Mass forming,
periductal, intraductal & mixed growth), Microscopic features (EHC: adenocarcinoma; IHC: Small duct & large duct types) & Cell of
origin (Stem cells in the canals of Hering & peribiliary glands) Risk Factors & precursor lesions (IPNB & MCN), Pathogenesis: IDH1/2,
KRAS IHC: large duct type, small duct type, Mimics: Combined HCC/ICC, Intraductal metastases, epithelioid hemangioendothelioma
& metastases ECC: perihilar & distal bile ductal Role of Imaging: US, CT, MRI & EUS Radiogenomics: IDH1/2: Intratumoral arteries &
arterial/venous phase hyperenhancement Treatments and Prognosis Conclusion Summary: Cholangiocarcinoma is a heterogeneous
disease with different subtypes that demonstrate varied clinical behaviors & imaging findings. Precursor lesions & select risk factors
demonstrate characteristic imaging findings that can help in early diagnosis. New imaging biomarkers have been identified that
assist in treatment & prognostication.
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TEACHING POINTS

Associating liver partition and portal vein ligation for staged hepatectomy (ALPPS) is a noval surgical approach aimed to induce
rapid liver growth. ALPPS is suitable for the treatment of hepatocellular carcinoma (HCC) whose remaining liver volume is unenough
to accept a wide range liver resection. Radiologists play an important role in the preoperative and intraoperative assessment. The
purpose of this exhibit is : 1. To introduce the procedure of ALPPS and postoperative liver regeneration mechanism in details 2. To
discuss the merit, demerits and progress of ALPPS 3. To recommend appropriate imaging to preoperative assessment and during
surgery. 4. To recognize complications of ALPPS and corresponding solutions.

TABLE OF CONTENTS/OUTLINE

1.Procedures of ALPPS and its mechanism of liver regeneration. 2.Pros of ALPPS 3.Cons: Unsatisfied liver regeneration, Adhesion,
Tumor progress.4. Appropriate imaging for preoperative assessment - CT - MR(emphasize Gd-EOB-DTPA enhanced MRI).5.
Appropriate imaging for liver growth assessment before the second stage hepatectomy .6.Complications of ALPPS : Unsatisfied liver
growth (AVF, severe liver cirrhosis), Liver failure, Bile leakage, Liver necrosis and infection. 7. The solutions of complications.
8.Summary
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TEACHING POINTS

-Understand the definition and general concepts of textural analysis (TA) -Understand the definition and general concepts of
radiomics, radiogenomics and precision medicine. -Comprehend the workflow process in performing TA, radiomics and radiogenomics
-Recognize the most common difficulties and how to overcome them during the workflow process -Know the most relevant
applications of TA on CT and MRI in abdominal imaging including both gastrointestinal and genitourinary imaging -Be familiar with the
limitations and challenges to be overcome before its implementation into clinical routine.

TABLE OF CONTENTS/OUTLINE

INTRODUCTION: - General concepts of TA, radiomics and radiogenomics WORKFLOW PROCESS - A PRACTICAL GUIDE: - Image
acquisition; Creation of a dataset; Image segmentation; Feature extraction and categories (morphological, first-order parameters,
second-order parameters, and superior order features); Feature selection and prediction model; Validation GASTROINTESTINAL
APPLICATIONS (LIVER, PANCREAS, STOMACH, SMALL BOWEL, RECTAL) GENITURINARY APPLICATIONS (KIDNEY, BLADDER,
PROSTATE, UTERUS AND OVARIES) DATA INTERPRETATION: Systematic approach to evaluate the results published in the literature
LIMITATIONS AND CHALLENGES: Limitations, pitfalls and challenges FUTURE DIRECTIONS: What's on the horizon
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TEACHING POINTS

Barium swallow is a non-invasive dedicated radiological evaluation of the most upper gastrointestinal (GI) tract: from the pharynx to
the gastric cavity, it has the ability to diagnose both structural changes and motility disorders in the gastroesophageal junction.
Because of its dynamic nature it is sometimes modified depending on the patient symptoms and history, and it may be performed as
a single or double contrast study. The knowledge of the anatomy of the upper GI tract and the correct barium swallow procedure is
necessary for the accuracy in the diagnosis of different pathologies and adequate interpretation of image findings. The aims of this
presentation: To review the most common indications for this study. To recognize the normal anatomy of the normal upper
gastrointestinal tract, focusing on the GE junction. To describe a step by step procedure to achieve adequate diagnostic images.
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To present a systematic approach to appropriate interpretation of barium swallow. To describe and illustrate findings related to
morphologic and functional GE junction abnormalities, such as hiatal hernias, postsurgical esophagus, gastroesophageal reflux and
other motility disorders.

TABLE OF CONTENTS/OUTLINE

Introduction. Indications. Normal anatomy. Barium swallow step by step: projections and patient position. Illustrative imaging
findings. Conclusion.
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TEACHING POINTS

• To show the defecography and evaluation of pelvic floor anatomy with different imaging methods • To know the myriad of
pathologies assessed with defecography modalities • Recognize the best type of method in certain pathology group to correct
characterization • Approach of the evacuation disorders with fluoroscopy and MRI

TABLE OF CONTENTS/OUTLINE

Introduction. Anatomy and physiology of pelvic floor. Normal and anomalous findings. Demographics. Defecography: Systematic
approach of the Compartment Abnormalities.
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PURPOSE

To determine the clinical feasibility of robotic tele-ultrasound abdominal examinations using the ROSE (RObot Sensing for tele-
Ecography) system.

METHOD AND MATERIALS

Twelve patients, 20 to 78 years, were randomly selected from a pool of healthy volunteers. Participants underwent two sets of full
abdominal examinations (assessing liver structure, hepatic veins with measurement of the middle hepatic vein, display and
measurement of portal vein, common bile duct, gallbladder diameter, head and body of pancreas, longitudinal diameter of spleen,
left and right kidney). For each patient the US scans were performed by conventional ultrasound and the ROSE system, consisting
in a tele-robotic US arm enabling remote autonomous examinations. All examinations were independently performed by a
sonographer with 3 years of US practice submitted to 4 previous learning sessions with the robotic-arm US system.

RESULTS

The 12 volunteers have a mean age ± SD of 35.92 ± 17.4 years, presenting a BMI of 22.38 ± 2.40. Paired-sample t tests showed
no statistically significant difference between conventional and robotic-assisted measurements of hepatic middle vein, portal vein
and gallbladder. However, statistically significant difference was observed in measurements of spleen, right kidney and left kidney
(P < 0.05), attributed to increased technical difficulty for the correct positioning of the robotic-assisted probe. Measurement
precision seemed to improve with the examiner's experience with the operation of the robotic arm. All pre-determined structures
were equally displayed when performing the conventional US scan and the ROSE system. Average time of examination for the
robotic tele-ultrasound was 13m09s ± 3m08s while for conventional ultrasound was 6m38s ± 1m15s.

CONCLUSION

Tele-sonography with a dedicated robot-controlled US system is feasible for abdominal sonography. Examinations are longer and a
learning curve seems necessary to ease the operation with the 'virtual' probe and master manipulation of the robotic system. No
significant differences among measurements or organ display was observed using ROSE except for the left-sided more difficult
'virtual' probe poisoning.

CLINICAL RELEVANCE/APPLICATION

Robotic-assisted tele-sonography is feasible and may be an important tool to grant remote access to clinically relevant US
examinations. Further technical improvements for easier "virtual probe" positioning on the left abdomen seems warranted.
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PURPOSE

The purpose of this study was to examine the relation between circumferential tumor extent on CT colonography (CTC) of
colorectal cancer (CRC) and clinicopathological features and patient prognosis.

METHOD AND MATERIALS

This retrospective study included 205 consecutive patients (110 men, 95 women; mean age, 64.7 years) with pathologically
confirmed CRC who underwent CTC at our institution from 2006 to 2013. Circumferential extent rate (CER) was measured on virtual
colon dissection view of CTC according to the following formula: maximal diameter of tumor/maximal diameter of normal
mucosa×100. The CER was divided into 0-25%, 0-50%, 0-75%, 0-99%, and 100%. Clinicopathological features including tumor
invasion depth, nodal involvement, distant metastasis, and stage (TNM classification) were compared according to the CER (0-25%
vs 26-100%, 0-50% vs 51-100%, 0-75% vs 76-100%, 0-99% vs 100%). The continuous and categoric variables were examined by
student t test and the Χ2 test or Fisher's exact test. Patient prognosis was also analyzed according to the CER using Kaplan-Meier
method with log-rank test. Differences with p-values <0.05 were accepted as significant.

RESULTS

The CER were significantly correlated with tumor invasion depth for any grade of CER (P < 0.0001), nodal involvement (P=0.0025-
0.0357) except for CER of 0-99% vs 100% (P=0.0855), and distant metastasis (P=0.0003-0.0130) except for CER of 0-25% vs 26-
100% (P=0.0632). According to Kaplan-Meier method with log-rank test, overall survival was not significantly correlated with CER
(P=0.1936-0.4026).

CONCLUSION

Circumferential tumor extent was significantly correlated with TNM stage of CRC, but not correlated with patient prognosis.

CLINICAL RELEVANCE/APPLICATION

Circumferential tumor extent could be one of the clinical issues for patients with CRC potentially associated with tumor occlusion.
CER can be easily measured on virtual colon dissection view of CTC.
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PURPOSE

To study the feasibility of MR diffusion kurtosis imaging (DKI) for the stratification of nonalcoholic fatty liver disease (NAFLD) and of
particular for the early diagnosis of nonalcoholic steatohepatitis (NASH).

METHOD AND MATERIALS

Thirty-two New Zealand rabbits were induced into different severities of NAFLD by high fat feeding. Liver DWI and DKI were
performed on a 3.0T MR scanner. The corresponding apparent diffusion coefficient (ADC) from DWI, and DKI-derived parameters FA
(fractional anisotropy), MD (mean diffusion) and MK (mean kurtosis) were measured. The correlations between these parameters
and hepatic pathological stages determined by NAFLD activity scoring system were analyzed by Spearman rank correlation analysis.
The receiver operating characteristic analyses were applied to determine the cutoff values of MD, MK as well as ADC in
distinguishing NASH from non-NASH. The diagnostic efficacies of MD and MK in detecting NASH were compared with that of ADC.

RESULTS

Both ADC and MD showed significantly decreased values as the severity of NAFLD increased (ρ = -0.529, -0.904, respectively; p <
0.05). An opposite pattern was however, found between MK values and NAFLD progress (ρ = 0.761; p < 0.05). In addition, both MD
and MK values were significantly different between borderline and NASH groups (MD: 1.729±0.144 vs. 1.458 ± 0.240um2/ms; MK:
1.096 ± 0.079 vs. 1.237 ± 0.180; p < 0.05). Moreover, significant higher area under curve (AUC) values were found for both MD
(0.955) and MK (0.905) than ADC (0.736), indicating more robust performance in distinguishing NASH from non-NASH groups.

CONCLUSION

Diffusion kurtosis imaging was feasible for stratifying NAFLD, and could more effectively predict NASH from non-NASH compared with
DWI

CLINICAL RELEVANCE/APPLICATION

DKI could serve as a robust technique to stratify NAFLD and also had great potential in early diagnosis of nonalcoholic
steatohepatitis. With this first evidence obtained in animal model, DKI will be tested in patients with NAFLD for further validation.
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PURPOSE

Vascular complications such as arterial and venous thrombosis are the most common cause of pancreas transplant graft loss in the
immediate post-operative period. Doppler ultrasound is currently utilized to evaluate pancreas transplant graft vascularity;
however, it is performed as a spot evaluation of vessels, operator dependent and can be difficult to interpret. This study compares
the ability of contrast enhanced ultrasound and Doppler ultrasound to identify vascular patency of pancreas grafts in the immediate
post-operative period.

METHOD AND MATERIALS

An IRB waiver was obtained. Retrospective analysis of Doppler and CEUS images of 28 consecutive pancreas grafts from 2017 to
2018 was performed by two abdominal radiologists who were blinded to clinical outcomes. Images were obtained immediately
following skin closure in the operating room. A total of 23 patients who did not require surgical re-exploration were considered
normal. A total of 5 patients had surgically proven arterial or venous pathology at re-exploration. Two radiologists scored each case
as vascularity normal or abnormal based on Doppler only and CEUS only image sets.

RESULTS

Both readers demonstrated increased sensitivity for vascular patency using CEUS (80.0% for both readers) compared to Doppler
(40.0% and 60.0%). Specificity of CEUS was similar to Doppler imaging (69.6% versus 73.9%). The negative predictive value of
CEUS was higher than that for Doppler (94.1% versus 85.0% and 89.5%). Inter-observer variability was higher in the CEUS data
than in the Doppler data (kappa = 0.54 versus 0.24).

CONCLUSION

Contrast enhanced ultrasound has better sensitivity and similar specificity compared to Doppler ultrasound for identifying vascular
pathology in pancreas transplant grafts in the immediate post-operative setting. A negative CEUS exam has a very high likelihood of
excluding the presence of vascular pathology.

CLINICAL RELEVANCE/APPLICATION

Contrast enhanced ultrasound offers higher diagnostic potential than Doppler for the detection of vascular patency in pancreas
transplant grafts. CEUS of the pancreas transplant can be performed during the immediate post-operative setting.
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PURPOSE

To perform a diagnostic test accuracy systematic review and meta-analysis comparing MRI and CT for the detection of pancreas
cancer liver metastases.

METHOD AND MATERIALS

MEDLINE, EMBASE, Cochrane Central Register of Controlled Trials, Scopus and multiple radiology society meeting archives were
searched until November 2018 to identify studies reporting on liver CT or MRI accuracy for detection of pancreas cancer liver
metastases. Demographic, methodologic, and diagnostic test accuracy data were extracted. Accuracy metrics were pooled using
bivariate random-effects meta-analysis. The impact of different covariates on accuracy estimates was assessed using a
multivariable meta-regression model. These included study design, tumour characteristics, study quality, and MRI protocol. Risk of
bias was assessed using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS)-2 tool. PROSPERO CRD42018115089.

RESULTS

Sixteen studies including 1002 patient with pancreas cancer on CT and 966 on MRI were included (210 and 213 patients with liver
metastases, respectively). MRI was more sensitive than CT for the detection of liver metastases (84%, 95% confidence intervals
[95CI] 75-89% vs. 33%, 95CI 13-62%), with no difference in specificity (96%, 95CI 93-98% vs. 97%, 95CI 91-99%). When four
studies including only negative CT exams were removed on sensitivity analysis, there was no difference between MRI and CT
sensitivity (85%, 95CI 75-92% vs. 70%, 95CI 53-82%). CT sensitivity was highest in patients without preceding neoadjuvant
treatment (P = 0.03). MRI was highest in studies combining 1.5 and 3.0 T vs. 1.5 T (P = 0.04). MRI identified a significant number
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of metastases in patients with a prior negative CT; however, multiple sources of bias confounded this finding including a temporal
delay between MRI and CT exams.

CONCLUSION

MRI and CT sensitivity for detection of pancreas cancer liver metastases do not significantly differ when selection bias is accounted
for. Several studies demonstrated a possible benefit of MRI following a negative CT and further validation regarding imaging workup
is required.

CLINICAL RELEVANCE/APPLICATION

MRI and CT accuracy for pancreas cancer liver metastases do not significantly differ. Further research is needed on the role of MRI
following a CT showing potentially resectable pancreas cancer.
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PURPOSE

To assess differences on metabolites concentrations between hepatocellular carcinoma (HCC) lesions, benign cirrhotic lesions and
patients without hepatic disease, as determined by Hydrogen Magnetic Resonance Proton Spectroscopy (H-MRS).

METHOD AND MATERIALS

An observational, single center, controlled study was performed over a 10-month period. HCC lesions were defined according to LI-
RADS criteria, version 2018. Cirrhotic lesions were classified as LI-RADS2 or 3. Control group was defined based on medical records
and laboratory results, including infectious screening. Siemens Magnetom 3T-MRI scanner was used in all cases. All patients
underwent routine MRI-LIRADS protocol and H-MRS scanning, using multi-voxel technique to quantify choline, lipids, creatine and
choline/lipids ratio. Comparisons between groups were made with nonparametric analysis for continuous variables using the Kruskal-
Wallis and Dunn's tests.

RESULTS

A total of 24 patients were enrolled, as follows: 12 with HCC lesions (46%), 5 with LI-RADS 2-3 lesions (19%) and 9 (35%) patients
in the control group. Median Choline concentrations were as follows: 16.6 ppm (Interquartile [IQR], 9.25-25.2 ppm), 2.14 (IQR,
1.34-3.75 ppm) and 12 ppm (Interquartile ratio [IQR], 9.8-20.4 ppm) in HCC lesions, Li-RADS 2-3 lesions and control group,
respectively (p=0.02). More significant differences on Choline concentration were found between the LI-RADS 2-3 group and the
HCC lesions (p=0.02). Similarly, the choline/ lipids ratio was significantly higher in the HCC compared to the LI-RADS 2-3 group
(0.39 (IQR, 0.13-1.24) versus 0.03 [IQR, 0.02-0.03] [p=0.05]) and the control group (0.08[IQR, 0.05-0.11]) (p=0.03). No
significant differences on the concentration of Creatine and Lipids were observed between the groups. Among the HCC lesions,
choline concentration was correlated with larger tumor size (r=0.57, p=0.05)

CONCLUSION

Concentrations of choline and choline/ lipids ratio were significantly higher in patients with HCC compared to benign cirrhotic lesions
and controls. Among HCC lesions, choline concentration was correlated with larger tumor size.

CLINICAL RELEVANCE/APPLICATION

Opportune diagnosis of HCC is vital. Patients diagnosed at early stages of the disease may be candidates for surgical curative
therapy. The use of H-MRS may contribute to early detection of malignant hepatic lesions.
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PURPOSE

To compare the performance of fixed and LBW-adapted contrast media (CM) administration, in terms of objective and subjective
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To compare the performance of fixed and LBW-adapted contrast media (CM) administration, in terms of objective and subjective
image quality and parenchymal enhancement.

METHOD AND MATERIALS

This prospective randomized multicenter study was conducted at two center and was approved by the Institutional Review Board
of both participating institutions. Oncologic patients referred clinically for multiphasic contrast-enhanced abdominal CT were
prospectively enrolled and divided in two groups following a randomization list: patients in Fixed-Group received a fixed dose of 120
mL of CM while in LBW-Group the amount of CM was computed according to the patient's lean body weight. Patient's
characteristics, CM volume, contrast-to-noise ratio (CNR) and signal-to-noise ratio (SNR) of liver, pancreas, kidney, aorta and
portal vein, and contrast enhancement index of liver (CEIL), pancreas (CEIP), and kidneys (CEIK) were measured on both arterial
phase (AP) and portal venous phase (PVP) and compared between the two groups. Subjective image quality was assessed in
duplicate by two experienced abdominal radiologists at each institution, who rated liver, pancreas, and kidney enhancement by
using a 5-point Likert scale. Inter-reader agreement for subjective image quality assessment was assessed by using Cohen's K
statistics.

RESULTS

The final population consisted of 100 patients (Fixed-Group: 50 patients, 24 males, 63.76 ± 13.21 years, mean BMI: 25.98 ± 4.03
kg/m2, mean LBW: 53.02 ± 9.94 kg; LBW-Group: 50 patients; 23 males, mean age: 67.80 ± 11.91 years, mean BMI: 27.05 ± 5.26
kg/m2, mean LBW: 51.73 ± 8.83; all p >= 0.111). Patients in LBW-Group received a significantly lower amount of CM (103.47 ±
17.65 mL vs 120.00 ± 0.00 mL; p<0.001). LBW-Group accounted for significantly higher arterial CEIL (p < 0.001) and CEIP (p <
0.001), pancreatic arterial CNR (p = 0.004), kidney arterial SNR (p = 0.016), and CNR (p = 0.003). CEIK was superior in LBW-Group
for both AP (p = 0.002) and PVP (p < 0.001). Significantly lower portal vein SNR (p = 0.015) and CNR (p = 0.020) were observed in
LBW-Group. No significant differences were observed in any of the remaining image quality parameters evaluated on both AP and
PVP (all P >= 0.079). Qualitative image quality assessment returned overall comparable results between the two group (all p >=
0.213). Overall inter-rater agreement was excellent for both Fixed- (κ = 0.81 [95% CI 0.76-0.87]) and LBW- (κ = 0.87 [95% CI
0.81-0.93]) Groups.

CONCLUSION

LBW-adapted CM administration for abdominal CT reduces the volume of injected CM without affecting image quality and
parenchymal enhancement

CLINICAL RELEVANCE/APPLICATION

Lean body weight-adapted contrast media administration protocol provide for significant reduction of injected volume compared to
fixed-dose protocol without affecting image quality

Participants
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TEACHING POINTS

1. To review the general features of pancreatic cystic neoplasms. 2. To ilustrate the imaging findings and differences of pancreatic
cystic neoplasms. 3.To describe the histopathologic characteristics of the pancreatic cystic neoplasms. 4. To associate the clinical
presentation, the imaging findings and the histopathological result.

TABLE OF CONTENTS/OUTLINE

1.Introduction 2.General features of pancreatic cystic neoplasms 3.Corrrelation clinical-radiological-histopathological of the
pancreatic cystic neoplasms 4.Conclusion

Participants
Andrew Surman, MD, San Francisco, CA (Presenter) Nothing to Disclose
Evan A. Raff, MD, Sylmar, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
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TEACHING POINTS

1. Review male and female inguinal anatomy and embryology 2. Discuss the pathophysiology of inguinal canal abnormalities 3.
Compare differential diagnosis of common and uncommon inguinal canal pathology 4. Review multimodality case examples of inguinal
canal pathology and mimics

TABLE OF CONTENTS/OUTLINE

1. Background of inguinal canal anatomy and embryology 2. Review of pathophysiology leading to inguinal pathology 3. Clinical
presentations of inguinal canal pathology (Slide 1) 4. Multimodality case review of inguinal pathology including (Slides 2-4): a.
Hernias, simple and encysted hydroceles, Canal of Nuck and patent processus vaginalis, varicocele, benign and malignant
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lipomatous lesions, hematoma, gonadal pathology, and metastasis. 5. Multimodality case review of inguinal pathology mimics
including (Slide 5): a. Hip osteochondromatosis, iliopsoas bursitis, soft tissue infections, endometriosis, adenopathy, femoral artery
pseudoaneurysm and varices.
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TEACHING POINTS

There are different underlying pathologies for bowel ischemia. Dual-energy CT increases confidence for the evaluation of all forms of
bowel ischemia. Virtual non-contrast (VNC) images can be used to differentiate venous phase hyperdense bowel segments as either
contrast enhancing or natively hyperdense without contrast enhancement: VNC images can be generated additionally in cases with
no initial suspicion for bowel ischemia where no true non-contrast scan was obtained. VNC images may replace non-contrast phase
scans. Iodine maps or iodine overlays can be used to identify bowel loops with decreased or missing contrast enhancement. Low
energy virtual monoenergetic images can be used to: Highlight the differences in contrast enhancement of different bowel
segments. Increase vascular contrast of mesenteric vessels.

TABLE OF CONTENTS/OUTLINE

Review technical principles of DECT and the implications of different techniques for bowel imaging. Illustrate the benefits of DECT in
clinical cases of bowel ischemia. Highlight pitfalls in the interpretation of DECT when evaluating studies for bowel ischemia.
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TEACHING POINTS

1. To describe the difference between extracellular (gadodiamide) and hepatobiliary (gadoxetate disodium) contrast 2. To review
different diagnostic imaging modalities for evaluating bile duct injuries 3. To describe the role of hepatobiliary contrast agents in the
evaluation and treatment of bile duct injuries

TABLE OF CONTENTS/OUTLINE

1. Anatomy of the cystohepatic triangle 2. Common classification of the bile duct injuries Bismuth Strasburg 3. Common
laparoscopic cholecystectomy complications 4. Hepatobiliary contrast agents for hepatic MR Imaging 5. Importance of hepatobiliary
contrast agents in accurately recognizing and classifying different bile duct injuries 6. Benefits and limitations of different imaging
modalities in assessing bile duct injuries 7. Role of hepatobiliary contrast in evaluating challenging cases
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TEACHING POINTS

Recognize the different causes of extrahepatic biliary obstruction and their clinical presentations Describe the imaging features of
various causes of biliary obstruction and how to reach a reasonable differential diagnosis

TABLE OF CONTENTS/OUTLINE

I. Intraluminal causes Biliary stones Parasitic infestation: Hydatid disease and Ascariasis Hemobilia Benign intraductal tumors:
Intraductal papillary mucinous neoplasm of the biliary tract Malignant tumors invading into bile ducts II. Mural causes Primary
sclerosing cholangitis IgG 4 sclerosing disease Portal biliopathy HIV-related cholangiopathy Ischemic cholangiopathy Bile duct
carcinoma III. Extrinsic compression Mirizzi Syndrome Periportal adenopathy Pancreatic and periampulary tumors Lemmel syndrome
(biliary obstruction by duodenal diverticulum) Hepatic artery aneurysm/pseudoaneurysm IV. Post cholecystectomy complications
Postcholecystectomy clip migration Iatrogenic duct clipping
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Special Information

This is an interactive session. Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.

Sub-Events

Participants
Kathryn J. Fowler, MD, San Diego, CA (Presenter) Consultant, 12 Sigma Technologies; Researcher, Nuance Communications, Inc;
Contractor, Midamerica Transplant Services; ; 

For information about this presentation, contact:

k1fowler@ucsd.edu

LEARNING OBJECTIVES

1) Review the LI-RADS major features of HCC. 2) Understand the operational definitions of major features. 3) Understand the
unequivocal requirement of major features and interplay of major features and LR-M features.

ABSTRACT

NA

Participants
Victoria Chernyak, MD,MS, Bronx, NY (Presenter) Consultant, Bayer AG 

For information about this presentation, contact:

vichka17@hotmail.com

LEARNING OBJECTIVES

1) To learn the appearance, biological rationale and scientific evidence supporting use of ancillary features (AFs) in LI-RADS
categorization. 2) To know and correctly use the rules for application of the AFs in LI-RADS v2018. 3) To apply the knowledge of
AFs and their applications for various practice cases.

Participants
Richard Kinh Gian Do, MD,PhD, New York, NY (Presenter) Consultant, Bayer AG; Author, Reed Elsevier; Spouse, Author, Wolters
Kluwer nv; Spouse, Data Monitoring Committee, Alk Abello

LEARNING OBJECTIVES

1) Identify differences and similarities between locoregional therapies for HCC. 2) Compare response criteria for HCC. 3) Apply the
LI-RADS Treatment Response Algorithm.

ABSTRACT

HCC treatment response to locoregional therapy is assessed routinely by diagnostic radiologists. However, assessment of treatment
response is complicated by the proliferation of response criteria and guidelines in recent years. Differences between locoregional
therapies, from radiofrequency ablation for solitary masses to transarterial radioembolization of entire lobes, further complicate
standardization of response assessment. This lecture will provide an overview of commonly used locoregional therapies for HCC and
compare existing response criteria, such as Response Evaluation in Solid Tumors (RECIST) and modified RECIST. These provide
context for the recent development of the LI-RADS Treatment Response Algorithm, which will be illustrated in selected cases.

Participants
Mustafa R. Bashir, MD, Cary, NC (Presenter) Research Grant, Siemens AG; Research Grant, NGM Biopharmaceuticals, Inc; Research
Grant, Madrigal Pharmaceuticals, Inc; Research Grant, Metacrine, Inc; Research Grant, Pinnacle Clinical Research; Research Grant,
ProSciento Inc; Research Grant, Carmot Therapeutics; Research Grant, 1Globe Health Institute; Research Consultant, ICON plc; 

LEARNING OBJECTIVES

1) Review challenging topics in 2017 CT/MRI LI-RADS, including hepatobiliary agents, LR-M criteria, and the patient populations in



which LI-RADS is/is not applicable.

ABSTRACT

2017 CT/MRI LI-RADS provides guidelines for diagnosis of hepatocellular carcinoma and risk stratification of hepatocellular nodules
that are not clearly malignant. However, the assessment of patients who may or may not be at elevated risk for developing
hepatocellular carcinoma is more nuanced and requires an understanding of a number of additional concepts. This discussion will
focus on the use of hepatobiliary contrast agents, the diagnosis of non-hepatoceillular malignancy, and patient populations in which
LI-RADS should or should not be applied.
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Participants
Scott Strong, Chicago, IL (Presenter) Consultant, Johnson & Johnson; Instructor, Intuitive

For information about this presentation, contact:

scott.strong@nm.org

LEARNING OBJECTIVES

1) Understand the operative options for radical resection of rectal cancer. 2) Describe the imaging features important to planning
radical resection of rectal cancer. 3) Realize the implications of changes in imaging features following neoadjuvant therapy.

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

MHARISINGHANI@MGH.HARVARD.EDU

LEARNING OBJECTIVES

1) Provide an overview of MR protocol for rectal cancer staging. 2) Provide pointers on sequence optimization.

Participants
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Kartik S. Jhaveri, MD, Mississauga, ON (Presenter) Research Grant, General Electric Company; Research Grant, Bayer AG; Speaker,
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LEARNING OBJECTIVES

1) Discuss role of MRI in assessing neoadjuvant treatment response in rectal cancer. 2) Review MRI assessment of treatment
response. 3) Highlight limitations and pitfalls.
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LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight important technical pointers for accurate staging.
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Participants
John R. Leyendecker, MD, Dallas, TX (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the advantages and disadvantages of MRI in the acute setting for the diagnosis of acute genitourinary disorders. 2)
Identify the diagnostic criteria for ovarian torsion and also predict ovarian viability with MRI. 3) Contrast the strengths of different
MRI sequences for the diagnosis of pyelonephritis. 4) Apply a rapid, noncontrast MRI protocol for the imaging of acute
abdominopelvic pain that is accurate for the diagnosis of acute genitourinary disorders. 5) Discuss clinical and imaging features of a
spectrum of entities that present with acute female pelvic pain including complications of fibroids, pelvic inflammatory disease and
complicated cysts. 6) Highlight the pathogenesis and pertinent MR imaging features of adnexal (ovarian and tubal) torsion. 7)
Assess the relative advantages and disadvantages for MR vs. other imaging modalities for suspected appendicitis in adults. 8)
Assess the ability of MR for making alternative diagnoses to acute appendicitis in the setting of non-traumatic abdominal pain. 9)
Consider the implications for the potential increased use of MR in the ED for non-traumatic abdominal pain. 10) Identify patients
who will benefit from MR enterography in the acute setting. 11) Protocol and perform MR enterography in the acute setting. 12)
Identify and report acute findings of Crohn's disease on MR enterography. 13) Discuss the most common indications for abdominal
or pelvic MRI in pediatric patients in the emergent setting. 14) Demonstrate and discuss the most frequently encountered MRI
imaging manifestations of these conditions. 15) Review the most appropriate MRI protocols for evaluation of pediatric patients
presenting to the Emergency Department with acute abdominal or pelvic pain. 16) Discuss available techniques for achieving patient
cooperation and limiting exam time in pediatric patients. 17) Understand MRI safety concerns in the setting of pregnancy. 18)
Understand indications for emergency MRI during pregnancy. 19) Implement an imaging protocol for emergency MRI during
pregnancy. 20) Understand MRI appearance of common acute disease processes during pregnancy.

Sub-Events

Participants
Bobby T. Kalb, MD, Tucson, AZ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the advantages and disadvantages of MRI in the acute setting for the diagnosis of acute genitourinary disorders. 2)
Identify the diagnostic criteria for ovarian torsion and also predict ovarian viability with MRI. 3) Contrast the strengths of different
MRI sequences for the diagnosis of pyelonephritis. 4) Apply a rapid, noncontrast MRI protocol for the imaging of acute
abdominopelvic pain that is accurate for the diagnosis of acute genitourinary disorders.

Participants
Christine O. Menias, MD, Chicago, IL (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

menias.christine@mayo.edu

LEARNING OBJECTIVES

1) Discuss clinical and imaging features of a spectrum of entities that present with acute female pelvic pain including complications
of fibroids, pelvic inflammatory disease and complicated cysts. 2) Highlight the pathogenesis and pertinent MR imaging features of
adnexal (ovarian and tubal) torsion.

Participants
Perry J. Pickhardt, MD, Madison, WI (Presenter) Stockholder, SHINE Medical Technologies, Inc; Stockholder, Elucent Medical;
Advisor, Bracco Group; 

LEARNING OBJECTIVES

1) Assess the relative advantages and disadvantages for MR vs. other imaging modalities for suspected appendicitis in adults. 2)
Assess the ability of MR for making alternative diagnoses to acute appendicitis in the setting of non-traumatic abdominal pain. 3)
Consider the implications for the potential increased use of MR in the ED for non-traumatic abdominal pain.

Participants
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For information about this presentation, contact:

dgrand@lifespan.org

LEARNING OBJECTIVES

1) Identify patients who will benefit from MR enterography in the acute setting. 2) Protocol and perform MR enterography in the
acute setting. 3) Identify and report acute findings of Crohn's disease on MR enterography.

Participants
Sarah D. Bixby, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

sarah.bixby@childrens.harvard.edu

LEARNING OBJECTIVES

1) Discuss the most common indications for abdominal or pelvic MRI in pediatric patients in the emergent setting. 2) Demonstrate
and discuss the most frequently encountered MRI imaging manifestations of these conditions. 3) Review the most appropriate MRI
protocols for evaluation of pediatric patients presenting to the Emergency Department with acute abdominal or pelvic pain. 4)
Discuss available techniques for achieving patient cooperation and limiting exam time in pediatric patients.

Participants
Gaurav Khatri, MD, Irving, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand MRI safety concerns in the setting of pregnancy. 2) Understand indications for emergency MRI during pregnancy. 3)
Implement an imaging protocol for emergency MRI during pregnancy. 4) Understand MRI appearance of common acute disease
processes during pregnancy.

Active Handout:Gaurav Khatri

http://abstract.rsna.org/uploads/2019/19001016/Active RC829F.pdf
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PURPOSE

We aimed to compare the performance of non-enhanced MRI and US as a surveillance tool for hepatocellular carcinoma (HCC) by
making intraindividual comparisons in a prospective cohort at high risk of HCC.

METHOD AND MATERIALS

This prospective cohort included 382 patients with an estimated annual HCC risk > 5% who underwent paired gadoxetic acid-
enhanced MRI and US between 2011 and 2013. Non-enhanced MRI consisted of diffusion-weighted images (DWI) (b = 0, 50, and
500 s/mm2) and T2-weighted images (T2WI), and was considered positive when a lesion >= 1 cm showed diffusion restriction or
mild-moderate T2 hyperintensity on a retrospective analysis. On US, a discrete mass >= 1 cm or a suspicious tumor thrombus was
regarded as positive. HCC was diagnosed pathologically and/or radiologically. Sensitivity and positive predictive value (PPV)
obtained on a per-lesion and per-patient basis, and specificity and negative predictive value (NPV) obtained on a per-patient basis,
were compared between modalities using generalized estimating equations, McNemar tests, and Fisher's exact tests, as
appropriate.

RESULTS

Thirty-two HCCs were diagnosed in 28 patients. The per-lesion and per-patient sensitivities of non-enhanced MRI were 84.5%
(27/32) and 85.7% (24/28), respectively, and were higher than those of US (34.6% [11/32] and 39.3% [11/28], respectively, P <=
0.001). PPVs were higher on non-enhanced MRI (65.9% [27/41] per-lesion and 64.9% [24/37] per-patient) than on US (32.4%
[11/34] and 35.5% [11/31], P <= 0.028), while the specificity of non-enhanced MRI was not significantly different from that of US
(96.3% [341/354] for non-enhanced MRI vs. 94.4% [334/354] for US, P = 0.377). The NPV of non-enhanced MRI (98.8%
[341/345]) was higher than that of US (95.2% [334/351], P = 0.006).

CONCLUSION

Non-enhanced MRI consisting of DWI and T2WI showed better sensitivity, PPV, and NPV than US. Non-enhanced MRI is a promising
option for HCC surveillance.

CLINICAL RELEVANCE/APPLICATION

In patients at high risk of HCC, non-enhanced MRI consisting of DWI and T2WI can be considered an alternative surveillance tool to
US.
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PURPOSE

Chronic Liver Disease (CLD) is currently one of the major causes of death and the major cause of Hepatocellular Carcinoma
development. Therefore, accurate diagnosis regarding CLD progress is very important. Although Liver Biopsy (LB) is considered as
'Gold Standard' for diagnosis, several non-invasive methods exist in order to avoid LB complications. Sound Touch Elastography
(STE) that is available in Resona 7 Ultrasound (US) device and is similar to Shear Wave Elastography (SWE), seems promising but
needs to be validated. The aim of this study is to compare the diagnostic performance between the STE and SWE for CLD
assessment, using LB as "Gold Standard".

METHOD AND MATERIALS

290 subjects, 68 normal (F0) and 222 with CLD (F1-F4), were included in the study. a B-Mode and Elastographic examination was
performed on each patient with Resona 7 and Aixplorer US devices. The STE (Resona 7) and SWE (Aixplorer) measurements were
performed on the Right Lobe (RL) of each patient and were compared to LB results according to the Metavir Classification System
(F0-F4). Receiver Operating Characteristic (ROC) analysis was then performed for each of the two methods to obtain best cut-off
stiffness values.

RESULTS

ROC analysis showed AUCSTE=0.9741 and AUCSWE=0.9854 for F=F4 Cirrhosis, AUCSTE=0.9723 and AUCSWE=0.9755 for F>=F3
Fibrosis Stage, AUCSTE=0.9675 and AUCSWE=0.9662 for F>=F2 Fibrosis Stage, AUCSTE=0.8889 and AUCSWE=0.9288 for F>=F1
Fibrosis Stage. Best cut-off stiffness values were calculated for each method (STE/SWE) compared to Metavir fibrosis stages:
F=F4: 12.2/13.5 kPa, F>=F3: 9.5/8.7 kPa, F>=F2: 9.15/8.55 kPa, F>=F1: 6.5/6.05 kPa respectively.

CONCLUSION

Both STE and SWE can differentiate between the 5 Metavir fibrosis stages. SWE seems more reliable in differentiating normal
subjects from subjects with CLD (F>=F1) and Cirrhotic patients (F=F4) but less accurate in diagnosing intermediate stages (F>=F2,
F>=F3).

CLINICAL RELEVANCE/APPLICATION

Many Elastography technologies emerged with liver in focus. Comparison between them is useful in order to make Elastography
reliably applicable to patients regardless of the underlying technology.

Participants
John D. Millet, MD, Ann Arbor, MI (Presenter) Nothing to Disclose
Ashish P. Wasnik, MD, Ann Arbor, MI (Abstract Co-Author) Nothing to Disclose
William Masch, MD, Ann Arbor, MI (Abstract Co-Author) Nothing to Disclose
Mishal Mendiratta-Lala, MD, Ann Arbor, MI (Abstract Co-Author) Nothing to Disclose
Katherine E. Maturen, MD, Ann Arbor, MI (Abstract Co-Author) Royalties, Reed Elsevier; Royalties, Wolters Kluwer nv; ; 

PURPOSE

To evaluate the outcomes of ACR US LI-RADS Category 2 (US-2) observations detected at ultrasound performed for hepatocellular
carcinoma (HCC) screening and surveillance.

METHOD AND MATERIALS

In this retrospective, single center study, 138 patients at high risk for HCC (77 men and 61 women; mean age 58.7 years)
underwent screening liver ultrasound between January 2017 and December 2018 and were assigned US-2 observations on a
prospective clinical basis. Results of follow-up imaging studies and/or histopathology were recorded. Statistical analysis was
performed.

RESULTS

The most common indications for HCC screening were cirrhosis (111/138, 80%), chronic hepatitis B virus without cirrhosis (15/138,
11%), and chronic hepatitis C virus without cirrhosis (7/138, 5%). Reasons for US-2 observations were a measureable mass
(116/138, 84%; mean size 0.7 ± 0.2 cm; range 0.3-0.9 cm) and a subcentimeter area of parenchymal heterogeneity (22/138,
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16%). 72% (99/138) of patients had imaging follow-up and management was discordant with US LI-RADS recommendations in 56%
(55/99) of these patients. Confirmatory tests including multiphase contrast-enhanced CT or MRI (61/80), histopathology (6/80), or
negative ultrasound follow-up for at least 1 year (13/80) were available for 59% (80/138) of patients. Etiologies of US-2
observations in the subset of 67 patients with CT, MRI, or histopathology included no mass/benign tissue (48/67, 72%),
hemangioma (5/67, 7.5%), regenerative nodule (5/67, 7.5%), cyst (3/67, 4%), HCC (2/67, 3%), granuloma (2/67, 3%), LR-3
observation (1/67, 1.5%), and focal steatosis (1/67, 1.5%). Positive predictive value of a US-2 observation for HCC was 2.5%.

CONCLUSION

The positive predictive value of a US-2 (subcentimeter) observation for the detection of HCC is very low. As per US LI-RADS
guidelines, US-2 observations can be safely followed with ultrasound rather than escalating workup to contrast-enhanced imaging.

CLINICAL RELEVANCE/APPLICATION

The vast majority of US LI-RADS Category 2 (US-2) observations are benign and can be safely followed with ultrasound.
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PURPOSE

To verify if noninvasive contrast-enhanced ultrasound (US) in the form of subharmonic aided pressure estimation (SHAPE) can
accurately monitor disease progression or treatment response in patients identified with portal hypertension.

METHOD AND MATERIALS

SHAPE is based on the inverse relationship between the subharmonic amplitude of US contrast microbubbles and ambient pressure.
A modified Logiq 9 scanner with a 4C curvi-linear probe (GE, Waukesha, WI) was used to acquire SHAPE data
(transmitting/receiving at 2.5/1.25MHz) using Sonazoid (GE Healthcare, Oslo, Norway; IND 124,465). This IRB approved study has
enrolled 177 subjects undergoing a transjugular liver biopsy, 22 patients have been identified with clinically significant portal
hypertension (median age 59 yrs; 13 Males) based on their HVPG results. These subjects had follow-up clinic visits or CT/MRI scans
every 6 months and at those times a repeat SHAPE examination was performed collecting data from the portal and hepatic vein in
triplicate. The SHAPE gradient was calculated as the difference between subharmonic signals in the two vessels. Liver function
tests (albumin, bilirubin and coagulation panel), MELD scores and presence of ascites and varices were used to establish clinical
treatment response.

RESULTS

Of the 22 portal hypertensive cases, 1 patient has had four follow up scans, 1 has had three follow up scans, 3 have had two
follow up scans, 7 have had one follow up, 7 have not had any follow up yet and 3 were lost due to death or refusal to follow up.
There was a significantly higher signal reduction in the group who were classified as responders according to the SHAPE study
compared to the SHAPE non-responders (p < 0.001). The mean change in the SHAPE gradient for the responders (n = 9) was -4.70
±3.27 dB vs 1.77±0.55 dB in the SHAPE non-responders (n = 3). Results matched the corresponding clinical outcomes of improved
MELD scores, improvement in underlying cause of portal hypertension, decreased bilirubin and reduced ascites indicating a reduction
in portal hypertension amongst responders.

CONCLUSION

SHAPE can noninvasively monitor disease progression in portal hypertensive patients and hence, may help clinicians in patient
management.

CLINICAL RELEVANCE/APPLICATION

Serial SHAPE can be a cost-effective and noninvasive technique to differentiate between portal hypertension treatment responders
and non-responders and reduce the need for repeat catheterizations.
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PURPOSE

To determine inter-system agreement and repeatability of two-dimensional (2D) shear wave elastography (SWE) shear wave speed
(SWS) measurements in elastic phantoms and in vivo human livers across six ultrasound systems.

METHOD AND MATERIALS

This HIPAA-compliant study was institutional review board-approved; informed consent was obtained. Serial 2D SWE exams were
performed using six commercially-available ultrasound systems (Aplio i800, Canon Medical Systems; LOGIQ E10, GE Healthcare;
Resona 7, Mindray North America; EPIQ Elite, Philips Healthcare; ACUSON Sequoia, Siemens Medical Solutions; Aixplorer MACH 30,
SuperSonic Imagine). Exams were performed on four elastic phantoms (Model 039, Shear Wave Liver Fibrosis Phantoms; CIRS, Inc.,
SWS range:0.82-3.51 m/s) by two operators (20 measurements/operator, 1 cm circular region-of-interest [ROI], 4 cm depth) and
on 24 fasting adults (14 healthy volunteers, 10 with known liver stiffening) by one operator/system (2 non-sequential
exams/system, 10 measurements/exam, 1 measurement/breath-hold, 1 cm circular ROI in right hepatic lobe, 1.5-5 cm deep to
capsule). Intra-class correlation coefficients (ICC) were calculated to assess inter-system and test-retest agreement. Interquartile
range (IQR)/median and coefficient of variation (COV) values were used to assess patient-level variance.

RESULTS

ICCs for overall inter-system agreement of SWS were 0.99 (95% CI:0.96-1.0) in phantoms and 0.66 (95% CI:0.47-0.81) in humans
(Figure). Pairwise ICCs for inter-system agreement in participants across two systems ranged from 0.41 to 0.91. Average patient
level variance (IQR/median SWS) across all 288 examinations (24 participants, 12 exams/participant) was 0.07 (mean inter-system
range:0.045-0.09), with an average COV of 6.0% (mean inter-system range:4.0-7.5%). Test-retest repeatability in humans was
excellent for all systems, with ICCs of: 0.87-0.97.

CONCLUSION

There is good to excellent inter-system agreement of measured SWS in elastic phantoms and in vivo human livers across six 2D
SWE ultrasound systems. Test-retest agreement for all systems is excellent. Average patient-level variance of SWS measurements
is minimal.

CLINICAL RELEVANCE/APPLICATION

Commercially-available 2D ultrasound shear wave elastography systems exhibit satisfactory inter-system agreement and test-retest
repeatability in phantoms and in vivo human livers.

Participants
Katy Hickman, MBBS, London, United Kingdom (Presenter) Nothing to Disclose
Janette Smith, MBBChir, Cambridge, United Kingdom (Abstract Co-Author) Nothing to Disclose
David Hulse, BMBS, Cambo, United Kingdom (Abstract Co-Author) Nothing to Disclose
Lisa Sharkey, Cambridge, United Kingdom (Abstract Co-Author) Nothing to Disclose
Edmund M. Godfrey, MBBCh, FRCR, Cambridge, United Kingdom (Abstract Co-Author) Nothing to Disclose
Andrew Butler, Cambridge, United Kingdom (Abstract Co-Author) Nothing to Disclose
Sara S. Upponi, MBBS, Saffron Walden , United Kingdom (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

katy.hickman@addenbrookes.nhs.uk

PURPOSE

Intestinal graft recipients are subjected to significant doses of radiation. MRI studies may not be feasible acutely. Endoscopic
examination of the intestine is usually limited to small sections of the graft. Ultrasound (US) is an established technique in the
evaluation of disease extent in patients with small bowel Crohn's, therefore we have utilized US for several years to evaluate the
graft small bowel and retrospectively reviewed our findings.

METHOD AND MATERIALS

This is a retrospective review of small bowel US studies performed post operatively for our cohort of 97 patients receiving an
intestine-containing transplant (IT) between 2007 and 2019. Imaging interpretation was based of grey-scale images and Doppler
imaging. US images were reviewed with subsequent clinical, imaging, endoscopy and histology findings.

RESULTS

97 patients received an IT between 2007 and 2019. There were 45 US studies undertaken in 27 patients. The majority of studies
(23 studies in 9 patients) were undertaken in those with biopsy-proven acute cellular rejection (ACR). Imaging findings of mural
thickening, loss of mural stratification, reduced peristalsis and mesenteric hypervascularity were observed in 7 patients with ACR. 2
patients with a history of ACR had normal US appearances at follow up, which correlated with endoscopic findings of recovery. Of
the US performed for ACR, concurrent endoscopy (within 1 week) occurred in 11 US studies. 8 endoscopies demonstrated features
related to rejection confirmed at histology. 3 demonstrated recovery. 5 patients underwent US immediately post-surgery with
normal findings consistent with concurrent CT or endoscopy findings. 11 studies in 6 patients demonstrated minimal mural thickening
but no further features to suggest rejection, 4 were followed with endoscopy with no features of rejection. The remainder were
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followed clinically and radiologically.

CONCLUSION

Small bowel US is a useful technique in establishing normal appearances of the bowel. When interpreted in conjunction with clinical
and endoscopic findings in patients with ACR it could have a role in surveillance.

CLINICAL RELEVANCE/APPLICATION

Ultrasound (US) is established in imaging of Crohn's disease. Rejection in intestinal transplantation is evaluated with endoscopic
surveillance. We hypothesize that US may be use as an adjunct.
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PURPOSE

To evaluate the diagnostic performance of splenic elastography and other non-invasive methods to detect high-risk esophageal
varices in patients with cirrhosis. The verification of the existence of varices was performed with upper digestive endoscopy, which
is the gold standard.

METHOD AND MATERIALS

A prospective study was performed with 100 patients with a recent diagnosis of cirrhosis who were evaluated with upper abdomen
ultrasound, hepatic Doppler, liver elastography, upper digestive endoscopy and that complied with the following criteria: no history
of digestive bleeding, no treatment with beta-blockers, no thrombosis of the holder. Splenic elastography was performed by a
radiologist with training in elastography using shear wave point elastography with a 5-7MHz convex probe. After the imaging
studies, upper digestive endoscopy was performed by two hepatologists who were blinded to the information and the diagnosis of
esophageal varices was obtained as well as the classification of patients into three groups: those who had no varices, low-risk
varices and high-risk varices. A cross-sectional, unicentric study was carried out from April 2017 until December 2018. The data
was organized in frequency tables. The comparison with the gold standard included the use of Chi square and ROC curves were
obtained to present sensitivity and specificity data.

RESULTS

Spleen elastography proved to be a good predictive study of the presence of esophageal varices (AUC 0.84, CI 95%: 0.71-0.97),
followed by the diameter of the spleen (AUC 0.81, 95% CI: 0.66-0.96), while the congestivity index (AUC 0.46, 95% CI: 0.27 -
0.64) and liver elastography (AUC 0.39, 95% CI: 0.21 - 0.58) proved to be the parameters with less precision. The cut-off point of
3.8m/s in the splenic elastography was able to identify high risk varices with a sensitivity of 90.9%.

CONCLUSION

Splenic elastography demonstrated sensitivity and specificity values similar to the ones published in international studies with
adequate correlation with endoscopy for diagnosing high-risk esophageal varices.

CLINICAL RELEVANCE/APPLICATION

Bleeding is the most common and dangerous complication of esophageal varices. With early detection of high-risk varices using a
non-invasive technique such as spleen elastogrpahy, patients can start prophylaxis with beta-blockers.
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PURPOSE

To explore a diagnostic role of US-guided percutaneous biopsy for suspicious focal hepatic lesions in patients at risk for
hepatocellular carcinoma (HCC) and to compare the results with noninvasive diagnostic approaches using the Liver Imaging
Reporting and Data System (LI-RADS) classification

METHOD AND MATERIALS

We retrospectively included 169 lesions in 160 patients at risk for HCC who underwent US-guided percutaneous biopsy for newly
developed suspicious hepatic malignancy in 2016. Each target lesion on biopsy was evaluated on CT and/or MRI and was assigned
to the LI-RADS v2018 categories. We compared the biopsy results with the LI-RADS categories and evaluated the agreement by
using percent agreement and Cohen's kappa statistic after recategorization of the LI-RADS into three groups: (a) favoring HCC
(including LR-4, 5, and TIV without targetoid mass) (b) favoring non-HCC malignancy (including LR-M and TIV with targetoid mass)
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(c) indeterminate (LR-3). In 30 patients subsequently undergoing surgical excision, agreements with surgical pathology were
compared between biopsy results and CT/MRI LIRADS categories by using percent agreement.

RESULTS

US-guided biopsy achieved successful diagnostic results in 81.7% (138/169) without difference across the LI-RADS categories (CT,
p = 0.35; MRI, p = 0.86). Among these 138 lesions, 73 lesions were evaluated both on CT and MRI, whereas 65 were solely
assessed by using either CT or MRI. Biopsy showed fair-to-good agreement with noninvasive categorization by CT and MRI (κ=0.61
for each) with substantial percent disagreement (CT, 24%; MRI, 23%). Three of LR-3 lesions each on CT (20%) and MRI (27%)
were diagnosed with malignancy on biopsy; 3 (7%) on CT and 3 (7%) on MRI favoring HCC were benign on biopsy; 4 (11%) on CT
and 3 (7%) on MRI favoring HCC were non-HCC malignancy on biopsy. Biopsy showed higher percent agreement (90%) with surgical
pathology than the diagnostic categories on CT (75%) and MRI (70%).

CONCLUSION

Despite its substantial non-diagnostic results, US-guided percutaneous biopsy showed superior diagnostic performance for focal
hepatic lesions than noninvasive imaging diagnosis using the LI-RADS classification.

CLINICAL RELEVANCE/APPLICATION

If diagnostically adequate samples are obtained, US-guided percutaneous biopsy poses an important role for classifying hepatic
nodules which even show the typical HCC hallmarks on imaging in patients at risk for HCC.
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PURPOSE

Enteric ultrasound (US) following an oral contrast agent (SICUS) may facilitate better visualisation of the bowel wall compared to
unprepared US. The purpose of this study was to compare the diagnostic accuracy of unprepared US and SICUS for detecting small
bowel Crohns disease (CD).

METHOD AND MATERIALS

The study utilised patients recruited to a prospective trial comparing the diagnostic accuracy of MRE and US for CD (either newly
diagnosed or with relapsing disease) recruited across 8 hospitals. A construct reference standard (multidisciplinary panel diagnosis)
was used in the trial, incorporating 6 months of patient follow up. 64 patients underwent standard US followed by SICUS (using 1l
of hyperosmolar luminal contrast), performed by the same practitioner, blinded to all clinical data. Practitioners recorded findings on
the presence of small bowel/colonic CD after each US examination. Sensitivity and specificity for small bowel disease extent (i.e.
presence and correct segmental location) was compared to the trial construct reference standard using bivariate multilevel patient
specific random effects models, from paired data using meqrlogit in STATA 14.2.

RESULTS

Sensitivity and specificity for small bowel disease extent was identical between SICUS and unprepared US (71% [58-81] and 86%
[49-97] respectively). SICUS specificity for colonic disease was 92%[80-97] and 82%[68-91] for unprepared US, a non-significant
difference of 10% (95% CI -2 to 22), p=0.125. Both US and SCIUS detected 9/14 (64%) of segments deemed to be stenosed and
causing obstruction by the consensus reference standard . There were numerically fewer false positive diagnoses of obstructing
stenosis on SICUS compared to US (7 vs. 11 respectively).

CONCLUSION

We found no evidence that SICUS increases diagnosed accuracy for small bowel disease extent compared to conventional US.
Stenosis detection was not improved by SICUS but false positive diagnoses may be reduced.

CLINICAL RELEVANCE/APPLICATION

SICUS offers no significant advantage over standard US for detecting small bowel CD. Given the patient symptom burden induced
by ingesting hyperosmolar fluid, first line SICUS cannot be recommended.
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