1034 Scientific Assembly and Annual Meeting

November 26 to December 1 \.\

McCormick Place, Chicago

cleje] (\ 2

9
&

Thursday

Complete RSNA 2017 Meeting Program available at I{Sm 2017 (6.
M EEti n g- RSNA-Or g Explore. Invent. Transform.



103 Scientific Assembly
RSNA 2017 (¢ (UL S

Explore. Invent. Transform. McCormick Place, Chicago Explore  Invent Transform

SPDL50

Diagnostic Challenges in MSK, Body and Neuroimaging (Case-based Competition)

Thursday, Nov. 30 7:15AM - 8:15AM Room: E451B

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants

Petra J. Lewis, MD, Lebanon, NH (Moderator) Nothing to Disclose

Jenna N. Le, MD, Lebanon, NH (Presenter) Nothing to Disclose

David A. Pastel, MD, Lebanon, NH (Presenter) Nothing to Disclose

John J. Mclntyre IV, MD, Lebanon, NH (Presenter) Nothing to Disclose
Michael J. Tsapakos, MD, PhD, Lebanon, NH (Presenter) Nothing to Disclose

For information about this presentation, contact:
jenna.le@dartmouth.edu
LEARNING OBJECTIVES

1) Identify a variety of common sports injuries utilizing MRI. 2) Review clinical presentations of sports injuries that present to
orthopedic clinics and how these presentations can assist in the diagnosis when correlated with imaging. 3) Review a variety of
typical and atypical musculoskeletal injuries that present to the Emergency Department. This interactive session will use RSNA
Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.
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SPSC50

Controversy Session: Cancer Imaging: Does Second Opinion Subspecialty Interpretation Impact Patient
Management?

Thursday, Nov. 30 7:15AM - 8:15AM Room: E350

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants

Hebert Alberto Vargas, MD, New York, NY (Moderator) Nothing to Disclose

Ashley S. Shaw, MBBCh, Cambridge, United Kingdom (Presenter) Nothing to Disclose

Fergus V. Coakley, MD, Portland, OR (Presenter) Founder, OmnEcoil Instruments, Inc; Shareholder, OmnEcoil Instruments, Inc

LEARNING OBJECTIVES

1) Discuss the pros and cons of routinely providing second opinion interpretations of cancer imaging by subspecialists. 2) Highlight
potential scenarios where second opinions may provide added value in the oncology patient. 3) Define situations where second
opinion interpretations may not be needed or feasible. 4) Outline logistic and resource implications of second opinion interpretations
and future directions.
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SPSH50
Hot Topic Session: Abbreviated MRI Exam - Breast MRI in 5 Minutes

Thursday, Nov. 30 7:15AM - 8:15AM Room: E450A

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants
Linda Moy, MD, New York, NY (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Discuss the concept of an abbreviated breast MRI (AB-MR) examination. 2) Discuss the role of an AB-MR examination as a
screening tool. 3) Discuss the role and applications of ultrafast imaging in an AB-MR examination. .

ABSTRACT

MRI is a highly sensitive imaging tool to detect occult malignancy. However the long scan time and high costs has limited its wide
availability. There is increasing interest in the role of a shorter MRI exam and the amount of information that can be obtained in a
short time window. This hot topic session will discuss the concept of an abbreviated MR (AB-MR) exam of the breast. The talks will
focus on both technical and clinical aspects of a comprehensive AB-MR exam. The speakers will discuss their approaches to an AB-
MR of the breast. Also, we will discuss the incorporation of ultrafast imaging into an AB-MR exam.

Sub-Events

SPSH50A  Abbreviated Breast MRI: A Game Changer for Screening of Breast Cancer

Participants
Christiane K. Kuhl, MD, Bonn, Germany (Presenter) Nothing to Disclose

For information about this presentation, contact:
ckuhl@ukaachen.de
LEARNING OBJECTIVES

1) To identify the cancer yield of breast cancer screening with MRI compared to digital breast tomosynthesis or breast ultrasound.
2) To list results of research on abbreviated breast MRI. 3) To define advantages and disadvantages of MR technology used for
abbreviated breast MRI.

ABSTRACT

Breast-MRI screening is associated with high direct and indirect costs. This, together with the lack of sites that offer high level
breast-MRI, limits the clinical access to screening MRI. One reason for the high cost is the fact that current breast-MRI protocols
are time consuming to acquire and to read. A typical MRI study occupies the MR system for up to 40 minutes and generates several
hundred images. Although MRI pulse-sequence protocols of the different MRI-screening trials conducted so far vary widely, they all
have in common that for screening, the same MRI acquisition-protocol had been used that was also used for diagnostic purposes in
the respective institutions. To make breast MRI a real screening tool, we proposed to use an abbreviated, short MRI-protocol that
is limited to one acquisition before and after contrast injection, then to use standard image reconstruction tools (maximum intensity
projection, MIP) to allow a very fast overview of the imaging volume, and finally to have expert radiologists interpret this limited
protocol. Aim was to substantially reduce image acquisition and reading time of screening-MRI. Long term goal is to increase the
access to screening breast-MRI. We prospectively investigated this approach in women at mildly increased risk.MRI was offered for
screening in addition to digital mammography, plus ultrasound in women with dense breast. We found that the diagnostic utility of
the abbreviated breast-MRI screening protocol was comparable or even identical to that of the routine breast-MRI screening
protocol. The abbreviated protocol, however, allowed a substantial reduction of image acquisition time down to 3 minutes, and also
a fast interpretation (radiologist reading-time of 3 seconds for MIP, and under 30 seconds for the first post contrast subtracted
images). Reading the MIP-image helped exclude presence of breast-cancer with a negative predictive value of close to 100 %.
Reading FAST images helped correctly characterise positive MIP findings. With the abbreviated protocol, the same added cancer
yield (18 per 1000) was achieved as with the regular screening breast-MRI protocol. Most importantly, the interval cancer rate was
zero. if combined with dedicated breast MR systems, it is conceivable to offer abbreviated breast MRI on a population wide level for
breast cancer screening.

SPSH50B  Ultrafast Imaging: Improving Screening Results with a 2 Minute Protocol

Participants

Ritse M. Mann, MD, PhD, Nijmegen, Netherlands (Presenter) Research agreement, Siemens AG; Research agreement, Seno Medical
Instruments, Inc; Research agreement, Identification Solutions Inc; Research agreement, Micrima Limited; Scientific Advisor,
ScreenPoint Medical BV

LEARNING OBJECTIVES

1) Discuss the available techniques for ultrafast breast MRI. 2) Evaluate the ultrafast images in a concise manner. 3) Understand
the value of ultrafast breast MRI for screening.



ABSTRACT

This session will focus on the use of ultrafast breast MRI as a tool for screening women for breast cancer. Different approaches to
ultrafast imaging will be discussed and pro's and con's of the various techniques described. The clinical use of ultrafast imaging
including useful lesion classification techniques will be presented and the value of the technique as a tool for breast cancer
screening will be shown. All in, ultrafast breast MRI allows breast screening with MRI in under 2 minutes acquisition time, while being
just as accurate as a full length diagnostic protocol.

SPSH50C New Biomarkers for Breast Cancer from Abbreviated Ultrafast DCE-MRI

Participants
Gregory S. Karczmar, PhD, Chicago, IL (Presenter) Nothing to Disclose
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MSRT51
ASRT@RSNA 2017: Whole-body CT for Trauma

Thursday, Nov. 30 8:00AM - 9:00AM Room: N230B

cTJJ ER|

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants
Martin L. Gunn, MBChB, Seattle, WA (Presenter) Research Grant, Koninklijke Philips NV; Royalties, Cambridge University Press;
Spouse, Consultant, Reed Elsevier; Spouse, Consultant, athenahealth, Inc

For information about this presentation, contact:
marting@uw.edu
LEARNING OBJECTIVES

1) Summarize challenges when performing whole body CT in the ED. 2) Outline 'who' and 'how' to scan. 3) Review recent evidence
about the value of whole body CT. 4) Discuss integrated CT during resuscitation.

ABSTRACT

Whole-body computed tomography (WBCT) has become a widely used technique for the workup of the patient with blunt
polytrauma. However, current evidence suggests that WBCT is associated with either slightly improved or no significant change in
patient survival, although it does reduce the emergency department (ED) length of stay (LOS). More randomized studies are
needed to determine to determine for certain whether early WBCT improves survival, to clarify which patients benefit the most and
to model the costs of this technique compared with traditional workup. Advancements in modern multidetector computed
tomography (MDCT) technology and an improved understanding of optimal protocols have enabled one to scan the entire body and
achieve adequate image quality for a comprehensive trauma assessment in a short period.
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RCB51

Prostate MRI (Hands-on) Course will be repeated Monday, Tuesday, Wednesday and Thursday from 8am-
10am

Thursday, Nov. 30 8:00AM - 10:00AM Room: S401CD

AMA PRA Category 1 Credits ™: 2.00
ARRT Category A+ Credits: 2.25

Participants

Jelle O. Barentsz, MD, PhD, Nijmegen, Netherlands (Presenter) Advisor, SPL Medical BV
Jurgen J. Futterer, MD, PhD, Nijmegen, Netherlands (Presenter) Research Grant, Siemens AG
Roel D. Mus, MD, Nijmegen, Netherlands (Presenter) Nothing to Disclose

Geert M. Villeirs, MD, PhD, Ghent, Belgium (Presenter) Nothing to Disclose

Marloes van der Leest, MD, Nijmegen, Netherlands (Presenter) Nothing to Disclose

Renske L. van Delft, Nijmegen, Netherlands (Presenter) Nothing to Disclose

Rianne R. Engels, Cuijk, Netherlands (Presenter) Nothing to Disclose

Leonardo K. Bittencourt, MD, PhD, Rio De Janeiro, Brazil (Presenter) Investor, Healfies LLC
Joseph J. Busch, MD, Chattanooga, TN (Presenter) Nothing to Disclose

Baris Turkbey, MD, Bethesda, MD (Presenter) Nothing to Disclose

Daniel J. Margolis, MD, Los Angeles, CA (Presenter) Nothing to Disclose

Antonio C. Westphalen, MD, Mill Valley, CA (Presenter) Scientific Advisory Board, 3DBiopsy LLC ; Research Grant, Verily Life
Sciences LLC

Philippe A. Puech, MD, Lyon, France (Presenter) Nothing to Disclose

For information about this presentation, contact:
Geert.Villeirs@UGent.be
jelle.barentsz@radboudumc.nl
jurgen.futterer@radboudumc.nl
Rianne.Engels@radboudumc.nl
Renske.vandelft@radboudumc.nl
Lkayat@gmail.com

LEARNING OBJECTIVES

1) Understand the Pi-RADS v2 Category assessment to detect and localize significant cancer for both peripheral zone and
transitional zone lesions. 2) Recognize benign pathology like inflammation and BPH and to differentiate these from significant
prostate cancers.

ABSTRACT

In this Hands-On Workshop, the participants will be able to review up to 30 multi-parametric MRI cases with various prostatic
pathology using a dedicated workstation. Focus will be on the overall assessment of PI-RADS v2 category, which enables them to
score the probability of the presence of a significant cancer in patients with elevated PSA and/or clinical suspicion. All cases are
from daily non-academic practice, and have various levels of difficulty. The cases include: easy and difficult significant peripheral-
transition- and central zone cancers, inflammation, BPH, and the most common pitfalls. Internationally renowned teachers will guide
the participants during their PI-RADS v2 scoring. There will be 50 workstations available. PLEASE NOTICE: Based on last year's
experience, we expect this course to be very popular. We only have 50 computers, and two spots per computer. Only the first 100
people will be acceted in the room. The front ows are reserved for beginners. In case you already are experienced in prostate MR:
Please take a seat in the back of the room. We will not have space for any additional listeners this year. The coursebook can be
found as handout to this course. Please dowload and take it with you on your tablet or other device.

Active Handout:Renske Lian van Delft

http://abstract.rsna.org/uploads/2017/16002006/Active RCB.pdf
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MSCN51
Case-based Review of Neuroradiology (An Interactive Session)

Thursday, Nov. 30 8:30AM - 10:00AM Room: S406A

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

Participants
Pina C. Sanelli, MD, Manhasset, NY (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the application of basic anatomic, pathologic, and physiologic principles to specific disease processes, and diagnostic
and therapeutic procedures in neuroimaging. 2) Analyze imaging and therapeutic techniques and apply this knowledge to protocol
development, patient management and safety. 3) Compare indications and contraindications of specific imaging procedures in
Neuroradiology.

Sub-Events

MSCN51A Pediatric Brain

Participants
Yutaka Sato, MD, Iowa City, IA (Presenter) Nothing to Disclose

For information about this presentation, contact:
yutaka-sato@uiowa.edu
LEARNING OBJECTIVES

1) Identify pediatric neurologic cases in which imaging play a major role to establish diagnosis, including some newly described
entities. 2) Provide key clinical and imaging findings correlating to pathologic date, when appropriate. 3) Discuss differential
diagnosis based on imaging findings. Primary imaging techniques used for assessment, clinical practice, problem-solving and patient
care are emphasized.

Active Handout:Y utaka Sato
http://abstract.rsna.org/uploads/2017/17000504/RSNA Reading List.pdf

MSCN51B  Pediatric Spine

Participants
Avrum N. Pollock, MD, Wynnewood, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To utilize multimodality imaging in the assessment of diseases affecting the spine in children. 2) To understand potential
congenital lesions affecting the spine in children. 3) To understand infectious, inflammatory and neoplastic processes affecting the
spine in children.

MSCN51C Pediatric Head & Neck

Participants
Caroline D. Robson, MBChB, Boston, MA (Presenter) Editor with royalties, Reed Elsevier; Author with royalties, Reed Elsevier;

LEARNING OBJECTIVES

1) Become familiar with region specific, indication based cross sectional imaging protocols to image the pediatric head and neck. 2)
Improve knowledge in interpreting imaging of the pediatric head and neck. 3) Provide a relevant differential diagnosis. 4) Recognize
various common syndromes that involve the pediatric head and neck.

Active Handout:Caroline Diana Robson
http://abstract.rsna.org/uploads/2017/17000506/Active MSCN51C.pdf

MSCN51D Pediatric Interventional

Participants
Michele H. Johnson, MD, New Haven, CT (Presenter) Nothing to Disclose
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MSCS51
Case-based Review of Musculoskeletal Radiology (An Interactive Session)

Thursday, Nov. 30 8:30AM - 10:00AM Room: S100AB

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

Participants
Stacy E. Smith, MD, Weston, MA (Director) Nothing to Disclose

Sub-Events

MSCS51A Muscle

Participants
Robert D. Boutin, MD, Davis, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the application of basic anatomic, pathologic, and physiologic principles to specific disease processes that affect the
muscles, shoulder, elbow, wrist and hand. 2) Illustrate using case examples of several important disease processes that affect
these regions, using several imaging methods and emphasizing the value of each. 3) Present the major teaching points and
differential diagnostic considerations for each of the chosen cases and, when appropriate, clarify the importance of early accurate
diagnosis.

MSCS51B  Soft Tissue Lesions

Participants
Stacy E. Smith, MD, Weston, MA (Presenter) Nothing to Disclose

MSCs51C  MSK Ultrasound

Participants
Linda Probyn, MD, Toronto, ON (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe relevant anatomy, pathology and ultrasound imaging appearances of MSK cases shown, outlining differential diagnostic
considerations and the value of dynamic imaging and Doppler ultrasound where appropriate. 2) Identify potential pitfalls and
artifacts relevant to MSK ultrasound. 3) Describe how other imaging modalities can be complimentary to MSK ultrasound for
diagnosis.

MSCS51D Chest Trauma

Participants
Martin Torriani, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
mtorriani@mgh.harvard.edu
LEARNING OBJECTIVES

1) Familiarize attendees with common injury patterns to the chest wall and musculature as seen in usual trauma and sports-related
activities; discussion will include injuries to ribs, costochondral region, and muscles (pectoralis, latissimus).
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MSES51
Essentials of Trauma Imaging

Thursday, Nov. 30 8:30AM - 10:00AM Room: S406B

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

Sub-Events

MSES51A  Radiographic Evaluation of Shoulder Trauma

Participants
Jonelle M. Petscavage-Thomas, MD, MPH, Hummelstown, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe normal radiographic anatomy of the shoulder. 2) Describe commonly missed injuries of the shoulder. 3) Describe
appropriate radiologic management of suspected shoulder injuries.

ABSTRACT

Injuries of the shoulder are common but some are easily overlooked or mischaracterized. This presentation will be a case-based
review of shoulder injuries that are frequntly missed including fractures, dislocations and clues to significant soft tissue injuries.

MSES51B MRI of Meniscal Tears

Participants
Tetyana A. Gorbachova, MD, Huntingdon Vy, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
GorbachT @einstein.edu
LEARNING OBJECTIVES

1) Recognize normal anatomy and MRI appearance of menisci. 2) Describe various types of meniscal tears and their clinical and
treatment implications. 3) Be familiar with common pitfalls in diagnosis of meniscal tears on MRI.

ABSTRACT

Evaluation of menisci is one of the essential skills in interpreting MRI of the knee. MRI diagnosis of a meniscal tear relies on two
main criteria: abnormal meniscal signal and abnormal morphology. Abnormal signal is defined as unequivocal intrameniscal signal
extending to the articular surface of a meniscus, seen on two images which can be either two consecutive images or images in two
orthogonal planes. Abnormal morphology is defined as abnormal meniscal contour, displaced or absent meniscal tissue or a menisco-
capsular separation. Each basic meniscal tear can be described in two planes. One plane describes the orientation of the tear with
respect to the meniscal circumference which can be either longitudinal or radial. The other plane defines a tear with respect to a
blade of a "cutting tool" and can be vertical or horizontal. The combination of these two planes results in three basic types of
meniscal tears. Basic patterns can produce displaced types of tears. Several MR imaging signs of meniscal tears as well as common
pitfalls will be reviewed.

MSES51C  Post-op MRI of Shoulder: Instability and Rotator Cuff

Participants
Luis S. Beltran, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the mechanisms of injury and associated pathologies in anterior shoulder instability and rotator cuff tears. 2) Be
familiar with current treatment guidelines for management of anterior shoulder instability and rotator cuff disease. 3) Recognize the
normal and abnormal appearances of postoperative MRI studies for anterior shoulder instability surgery and rotator cuff repairs.

ABSTRACT

The treatment of anterior glenohumeral instability varies substantially depending on patient age, level of activity, and severity of
disease. The currently recommended treatment options include Bankart labral repair, Reimplissage, coracoid transfer, autograft,
allograft, partial resurfacing prosthesis, and shoulder arthroplasty. Imaging plays a key role in determining the severity of disease,
which is primarily determined by the degree of glenoid, humeral, or combined glenoid and humeral (bipolar) bone loss. Preoperative
quantification of glenoid and humeral bone loss as well as labral pathology with MRI is one of the several key components that is
necessary to determine appropriate therapy. It is also important to be familiar with normal and abnormal postoperative MRI
appearance of these techniques to guide postoperative management. There are currently many surgical treatment options for
rotator cuff tears including arthroscopic debridement, complete repair, partial repair, use of allograft patch to augment repair,
superior capsular reconstruction, muscle tendon transfer, and reverse total shoulder arthroplasty. Appropriate therapy depends on
patient age, level of activity, and severity of disease. Preoperative assessment of disease severity on MRI includes the severity of
tendon tearing, retraction, and rotator cuff muscle atrophy. An understanding of the normal and abnormal postoperative MRI
appearances of these techniques is also essential to assist in postoperative management.



MSES51D  Injuries in the Young Athlete

Participants
Diego Jaramillo, MD, MPH, Miami, FL (Presenter) Nothing to Disclose

For information about this presentation, contact:
diego.jaramillo@mch.com
LEARNING OBJECTIVES

1) Understand the differences between the skeleton of the young athlete and that of the adult that predispose children and
adolescents to specific injuries. 2) Recognize the imaging manifestations of the most common pediatric sports injuries. 3) Be familiar
with the main contribution of the various imaging modalities for the diagnosis of these injuries.

ABSTRACT

The immature skeleton is susceptible to unique injuries. The physes at the ends of the long bones and at the apophyses where
tendons insert are weak particularly during the growth spurt. Injury to the physes at the ends of long bones can result in growth
arrest. The apophyseal physes are prone to avulsion. Repetitive injury to the physeal cartilage can disrupt endochondral
ossification, and result in a wide, irregular physis with extensions of cartilage into the metaphysis. Once repetitive injuries are
recognized, rest is recommended to avoid premature closure of the growth plate. The triplane and juvenile Tillaux fractures result
from vulnerability of the partially closed distal tibial physis. The osteochondral junctions at the epiphyses and round bones are also
vulnerable to sports related trauma. Acute injury can lead to avulsion of the cartilaginous lower pole of the patella, the patellar
sleeve fracture and to osteochondral injuries in the patella and femoral condyles. Repetitive injury, and osteochondritis dissecans
may develop in the distal femur, humeral capitellum and talar dome. The metaphyseal cortex becomes porous, also in response to
increased hormone secretion during puberty, and is prone to buckling or disruption. Some tendinous and ligamentous insertions are
also uniquely predisposed to avulsion, such as the tibial eminence and the lateral tibial epiphysis in the Segond fracture.In the knee,
pivot shift injuries lead to tibial eminence avulsion in puberty, incomplete anterior cruciate ligament (ACL) tear in young
adolescents, and complete tear in older adolescents. Meniscal tears are usually vertical, and when extensive result in flipped
fragments. Patellar dislocations are common injuries in young adolescents. In the shoulder, most sport injuries affect the anterior or
superior glenoid labrum. Many sports related injuries in skeletally immature athletes require imaging beyond radiographs: CT for
injuries that are primarily osseous such as the triplane fracture, and MRI for injuries involving cartilage or ligaments. Ultrasound is
playing a growing role in diagnosing ligamentous injuries and occult fractures.

Active Handout:Diego Jaramillo

http://abstract.rsna.org/uploads/2017/17000082/Active MSES51D.pdf
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RC601

The Many Facets of Organizing Pneumonia: A Rad-Path Guide to Understanding and Diagnosis

Thursday, Nov. 30 8:30AM - 10:00AM Room: E451A

cH T

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

Participants
Jeffrey R. Galvin, MD, Baltimore, MD (Moderator) Nothing to Disclose

Sub-Events

RC601A Introduction

Participants
Jeffrey R. Galvin, MD, Baltimore, MD (Presenter) Nothing to Disclose

Active Handout:Jeffrey R. Galvin
http://abstract.rsna.org/uploads/2017/17000288/Active RC601A.pdf

RC601B Pathology of Organizing Pneumonia

Participants
Teri J. Franks, MD, Silver Spring, MD (Presenter) Nothing to Disclose

RC601C Imaging of Organizing Pneumonia

Participants
Seth J. Kligerman, MD, Denver, CO (Presenter) Nothing to Disclose

RC601D Pathways to Fibrosis and Summary

Participants
Jeffrey R. Galvin, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the microscopic anatomy of the lung that explains the high resolution CT findings associated with organizing
pneumonia. 2) Improve their diagnostic skills related to the imaging recognition of organizing pneumonia. 3) Recognize the range of
injuries and inhaled insults that lead to organizing pneumonia. 4) Apply a new knowledge of the pathways to fibrosis that allows for
the differentiation of organizing pneumonia, IPF and diffuse alveolar damage. 5) Appreciate the importance of communication
between the clinician, radiologist, and pathologist to improve diagnosis.

ABSTRACT

This presentation will review the histologic and radiologic findings of organization in lung injury due to diffuse alveolar damage,
organizing pneumonia and acute fibrinous and organizing pneumonia. It will clarify the role of organizing pneumonia in the pathway
to fibrosis that will sharpen the radiologist's ability to separate the various forms of fibrosis including: idiopathic pulmonary fibrosis,
non-specific interstitial pneumonia and diffuse alveolar damage. Finally it will describe the multidisciplinary diagnostic process of
which the radiologist is a key member.

Active Handout:Jeffrey R. Galvin

http://abstract.rsna.org/uploads/2017/17000294/Active RC601D.pdf
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RC602
Simulation and Radiology Training

Thursday, Nov. 30 8:30AM - 10:00AM Room: E351

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

Participants
Sharjeel Sabir, MD, Houston, TX (Moderator) Travel support, Merit Medical Systems, Inc; Travel support, Boston Scientific
Corporation; Travel support, NeuWave Medical, Inc

LEARNING OBJECTIVES

1) Introduce concepts underlying simulation based training. 2) Review the background for and ways to establish a contrast reaction
simulation program. 3) Discuss development of a biopsy simulation workshop. 4) Understand the role of simulation in vascular
interventional radiology training. 5) Explore the uses of 3D-printed models for simulation.

Active Handout:Sharjeel Sabir
http://abstract.rsna.org/uploads/2017/17000137/Active RC602.pdf
Sub-Events

RC602A Biopsy Simulation

Participants

Eran Ben-Levi, MD, Lake success, NY (Presenter) Nothing to Disclose
Towhid Ali, MD, South Ozone Park, NY (Presenter) Nothing to Disclose
Katherine A. Cheng, MD, New Hyde Park, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) How to setup an ultrasound guided biopsy simulation workshop.

RC602B Vascular Simulation

Participants
Sharjeel Sabir, MD, Houston, TX (Presenter) Travel support, Merit Medical Systems, Inc; Travel support, Boston Scientific
Corporation; Travel support, NeuWave Medical, Inc

LEARNING OBJECTIVES

1) Provide a framework for thinking about simulation in vascular interventional radiology training. 2) Explore the different vascular
procedural simulators that are commercially available. 3) Review the evidence for endovascular simulation. 4)Discuss opportunities
for integrating simulation into the new IR residency.

Active Handout:Sharjeel Sabir
http://abstract.rsna.org/uploads/2017/17000215/Active RC602B.pdf

RC602C Contrast Reaction Simulation

Participants
Jay K. Pahade, MD, New Haven, CT (Presenter) Consultant, Precision Imaging Metrics, LLC

LEARNING OBJECTIVES

1) To briefly review literature supporting high-fidelity simulation in training management of contract reactions. 2) To discuss critical
elements of developing a contrast-reaction simulation training program and how to get faculty and trainee buy-in for the program.
3) To review some potential clinical scenarios that can be taught with simulation.

RC602D 3D Printing

Participants
Michael W. Itagaki, MD, MBA, Lynnwood, WA (Presenter) Owner, Embodi3D, LLC

LEARNING OBJECTIVES

1) To discuss and demonstrate how 3D printable anatomic models can be used in simulation of surgical and interventional radiology
procedures. 2) To provide and share free resources to allow the learner to create customized medical 3D printed models.
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RC603
MRI of Cardiomyopathies

Thursday, Nov. 30 8:30AM - 10:00AM Room: S404AB

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

m Discussions may include off-label uses.

Participants
Sachin S. Saboo, MD, FRCR, Dallas, TX (Moderator) Nothing to Disclose

Sub-Events

RC603A Evaluation of the Right Ventricular Cardiomyopathies and Other Disorders

Participants
Karen G. Ordovas, MD, San Francisco, CA (Presenter) Advisor, Arterys Inc

For information about this presentation, contact:

karen.ordovas@ucsf.edu

LEARNING OBJECTIVES

1) To recognize the MR appearance of cardiomyopathies primarily involving the right ventricle.

RC603B Hypertrophic and Dilated Cardiomyopathies

Participants
Marco Francone, MD, Rome, Italy (Presenter) Speakers Bureau, Bracco Group

For information about this presentation, contact:
marco.francone@uniromal.it
LEARNING OBJECTIVES

1) To review importance of correct phenotypic recognition in dilated and hypertrophic cardiomyopathies understanding respective
functional and morphological changes characterizing different stages of diseases. 2) To understand complexity and heterogeneity of
genotypes underlying apparently similar phenotypic forms of disease correlating pathological changes with CMR imaging findings. 3)
To recognize common and less common signal intensity abnormalities and late enhancement patterns to provide etiological
differentiation of the various forms of cardiomyopathies. 4) To review prognostic implications of CMR-derived imaging biomarkers in
dilated and hypertrophic cardiomyopathies.

RC603C Restrictive Cardiomyopathy and Amyloidosis

Participants
Daniel Vargas, MD, Denver, CO (Presenter) Nothing to Disclose

For information about this presentation, contact:
daniel.vargas@ucdenver.edu
LEARNING OBJECTIVES

1) Discuss the physiologic aspects of restrictive cardiomyopathy. 2) Familiarize the imaging specialist with patterns of delayed
enhancement and other ancillary findings that aid in differentiating causes of restrictive cardiomyopathy. 3) Review newer imaging
techniques in the assessment of restrictive cardiac physiology.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Daniel Vargas, MD - 2017 Honored Educator

RC603D MRI for Cardiac Chest Pain (ACS, TakoTsubo, Myocarditis)

Participants
Jens Bremerich, MD, Basel, Switzerland (Presenter) Nothing to Disclose

For information about this presentation, contact:

jens.bremerich@usb.ch



LEARNING OBJECTIVES

1) To distinguish different clinical scenarios with chest pain and their suggested diagnostic algorithms. 2) To understand different
diseases that might present with chest pain as leading symptom. 3) To oversee applications and limitations of MR in management of
patients presenting with chest pain.
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RC604
Musculoskeletal Series: Tumors

Thursday, Nov. 30 8:30AM - 12:00PM Room: E451B

ARRT Category A+ Credits: 4.00
AMA PRA Category 1 Credits ™: 3.25

Participants

Mark D. Murphey, MD, Berkeley, CA (Moderator) Nothing to Disclose
Doris E. Wenger, MD, Rochester, MN (Moderator) Nothing to Disclose
Stephanie A. Bernard, MD, Hershey, PA (Moderator) Nothing to Disclose
Mary Kristen Jesse, MD, Denver, CO (Moderator) Nothing to Disclose
Ronnie A. Sebro, MD, PhD, Boston, MA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To recognize imaging appearances of common soft tissue neoplasms. 2) To identify imaging features that suggest an aggressive
bone neoplasm. 3) To apply the imaging appearance of a neoplasm to help guide biopsy and improve diagnostic performance.

ABSTRACT

Important imaging features in evaluation of both bone and soft tissue tumors will be reviewed with key features that may allow
diagnostic differentiation emphasized.

Sub-Events

RC604-01 Incidental Soft Tissue Lesions
Thursday, Nov. 30 8:30AM - 9:00AM Room: E451B

Participants
Mark J. Kransdorf, MD, Phoenix, AZ (Presenter) Nothing to Disclose

For information about this presentation, contact:
kransdorf.mark@mayo.edu
LEARNING OBJECTIVES

1) Recognize common incidental MSK soft tissue lesions that mimic more serious disease. 2) Identify characteristic distinguishing
feature that will allow a conficent diagnosis.

RC604-02 Common Errors in Soft Tissue Tumor Evaluation
Thursday, Nov. 30 9:00AM - 9:30AM Room: E451B

Participants
Mark D. Murphey, MD, Berkeley, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize the imaging differentiation of cystic lesions from myxoid neoplasms. 2) Understand the imaging appearance that allows
distinction of hematoma from hemorrhagic neoplasm. 3) Identify the imaging characteristics of myositis ossificans. 4) Improve
recognition of the distinction of intramuscular tendon injury from neoplasm.

ABSTRACT

Radiologists are frequently requested to evaluate a soft tissue mass by imaging. Common diagnostic dilemmas in imaging
assessment of soft masses include differentiation of cystic lesion from myxoid neoplasm, distinction of hematoma from hemorrhagic
neoplasm, misdiagnosis of myositis ossification on MR imaging and recognition intermuscular tender injury simulating a neoplastic
process. This lecture emphasizes imaging features that usually allow differentiation of these diagnostic dilemmas in evaluation of a
soft tissues tumor.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Mark D. Murphey, MD - 2015 Honored Educator



RC604-03 MR Imaging of Intramuscular Hematoma by Clinical Stage: Correlation with Experimental Serial MRI
and Pathologic Findings

Thursday, Nov. 30 9:30AM - 9:40AM Room: E451B

Participants

Yeon-Soo Lee, MD, Daejeon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Eun Seok Choi, Daejeon, Korea, Republic Of (Presenter) Nothing to Disclose

Jong Ok Kim, Daejeon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
ysleel074@catholic.ac.kr
PURPOSE

Intramuscular hematoma can minic a hemorrhagic neoplasm or an inflammatory lesion during healing stage on MRI. Althogh the MRI
signal intensity pattern of blood in the brain has been well documented, the mechanism of both muscular hematoma and its healing
differ from those of intracranial hematoma. Thus, we evaluate the intramuscular hematoma by clinical stage and demonstrate the
differential diagnostic findings from hemorrhagic neoplasm.

METHOD AND MATERIALS

This retrospective study included 66 intramuscular hematoma cases (63 parients, 49 men, 14 women:mean age 47 years) who
underwent MR imaging from 2011 to 2015. Clinical stage is classified as acute (1~3 days) 12 cases, early subacute (4~7 days) 12
cases, late subacute (8~28 days) 28 cases, and chronic (29~56 days) 14 cases. MR images were reviewed. The characteristic MRI
findings by clinical stage including signal intensities on T1WI, T2WI (all), gradient echo image(20 cases) and enhancement study
(43 cases) were evaluated. Comparison with MRI signals of brain hematoma and correlation with previous reported experimental
serial MRI with pathologic finding of intramuscular hematoma were performed.

RESULTS

OnT1WI, the intramuscular hematomas exhibited isointensity compared to that muscle or high signal intensity from the acute stage.
This high signal intensity persisted until chronic stage. On T2WI, hematoma showed inhomogenously high signal intensity from acute
stage. Peripheral dark signal rim was apparent after late subacute stage, which was indicative of hemosiderin on the pathology. The
gradient echo imaging showed dark signal intensities at all stages. These findings were well correlated with prior experimental serial
MRI and pathologic findings. Enhancement study showed rim enhancement in 20, no enhancement in 20 and nodular enhancement
in 3 cases. Peripheral rim enhancement was apparant from early subacute stage.

CONCLUSION

Unlike brain hematoma, intramuscular hematoma showed high signal intensity on both T1WI and T2WI from acute stage to chronic
stage. High signal with dark signal rim was prominent from early subacute stage on T2WI. Characteristic MRI findings and presence
of peripheral rim or no enhancement may suggest the diagnosis of a hematoma rather than a hemorrhagic neoplasm.

CLINICAL RELEVANCE/APPLICATION

Intramuscular hematoma showed characterristic MRI finding by clinical stage, may be helpful for differential diagnosis from
hemorrhagic neoplasm.

RC604-04 Integrated 18F-FDG PET/MRI Compared to MRI Alone for Identification of Local Recurrences of Soft
Tissue Sarcomas: A Comparison Trial

Thursday, Nov. 30 9:40AM - 9:50AM Room: E451B

Participants

Youssef Erfanian, MD, Essen, Germany (Presenter) Nothing to Disclose

Johannes Grueneisen, Essen, Germany (Abstract Co-Author) Nothing to Disclose

Julian Kirchner, Dusseldorf, Germany (Abstract Co-Author) Nothing to Disclose

Axel Wetter, Essen, Germany (Abstract Co-Author) Nothing to Disclose

Ken Herrmann, Essen, Germany (Abstract Co-Author) Co-founder, SurgicEye GmbH Stockholder, SurgicEye GmbH Consultant, Sofie
Biosciences Consultant, Ipsen SA Consultant, Siemens AG Research Grant, Advanced Accelerator Applications SA Research Grant,
Ipsen SA

Michael Forsting, MD, Essen, Germany (Abstract Co-Author) Nothing to Disclose

Lale Umutlu, MD, Essen, Germany (Abstract Co-Author) Consultant, Bayer AG

PURPOSE

Only a limited number of publications reported on the role of PET/MRI in the investigation of soft tissue sarcomas. Hence, the
purpose of our study was to assess the diagnostic performance of PET/MRI and MRI alone, as well as to compare both modalities
for the detection of local recurrences of soft tissue sarcomas after initial surgical resection of the primary tumor.

METHOD AND MATERIALS

A total of 41 patients with clinically suspected tumor relapse of STS underwent an 18F-FDG PET/MRI examination for assessment of
local recurrence. Two experienced physicians interpreted the MRI data and subsequently the PET/MRI data sets in two separate
reading sessions and were instructed to identify potential local tumor recurrences. Additionally, the diagnostic confidence in each
reading for the identification of malignant lesions was determined. A McNemar test was applied to test for differences of both
ratings and a Wilcoxon signed-rank test was used to identify differences of the confidence levels. Histopathological verification as
well as follow up imaging was applied for standard of reference.

RESULTS

Tumor relapse was present in 27/41 patients. Calculated sensitivity, specificity, positive predictive value, negative predictive value
and diagnostic accuracy for the detection of local tumor recurrence was 81%, 85%, 91%, 70%, 82% for MRI and 96%, 75%, 89%,
91%,90% for PET/MRI (p > 0.05). Furthermore, PET/MRI showed significantly higher confidence levels (p<0.05) for the



determination of malignant lesions.
CONCLUSION

Our study results demonstrate that the combined analysis of simultaneously acquired PET and MR data enables a higher detection
rate of sarcoma recurrences, a higher diagnostic accuracy as well as significantly higher diagnostic confidence when compared to
MRI alone. At the same time, our results revealed a small number of false-positive findings in both modalities. Thus, it can be
concluded that PET/MRI demonstrates higher sensitivity and insignificantly lower specificity than MRI.

CLINICAL RELEVANCE/APPLICATION

PET/MRI may reduce potentially unnecessary biopsies and consecutive hospitalization costs. Hence, it may be the future diagnostic
tool for the early and accurate diagnosis of sarcoma relapse, as well as for follow-up studies.

RC604-05 Texture Analysis for Classification of Plexiform Neurofibromas on Whole Body MRI
Thursday, Nov. 30 9:50AM - 10:00AM Room: E451B

Participants

Yunpeng Liu, Boston, MA (Abstract Co-Author) Nothing to Disclose

Wenli Cai, PhD, Boston, MA (Presenter) Stockholder: IQ Medical Imaging LLC

Miriam A. Bredella, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

Scott R. Plotkin, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

Gordon J. Harris, PhD, Boston, MA (Abstract Co-Author) Medical Advisory Board, Fovia, Inc; Member, IQ Medical Imaging LLC;
Member, Precision Imaging Metrics LLC; ;

For information about this presentation, contact:
cai.wenli@mgh.harvard.edu
PURPOSE

The purpose of this study was to investigate the texture-analysis and machine-learning techniques for distinguishing plexiform
neurofibroma (PNF) from discrete neurofibroma (DNF) on whole-body MRI (WBMRI).

METHOD AND MATERIALS

One hundred and forty-one (141) Neurofibromatosis I (NF1) subjects who underwent WBMRI scanning using the short tau inversion
recovery (STIR) sequence and had at least one neurofibroma were collected for the study. Of these subjects, a total of 1193
neurofibromas were segmented including 505 PNF and 688 DNF using our in-house volumetric image analysis platform, "3DQI". In
addition to tumor volume, a set of fifty-nine (59) statistical textures and shape features was calculated as parameters for the
training/testing of Random Forest (RF) classifier of PNF. Feature selection was performed by Boruta algorithm in the 5CC-tumor-
volume increment manner to determine the predictive models and the significant features. A 10-fold cross-validation method was
used to validate the RF performance by Receiver Operating Characteristic (ROC) curves analysis.

RESULTS

The area under curve (AUC) of ROC is 0.85 using MRI textures whereas 0.65 using tumor volume alone for all NF1 lesions. Feature
selection generated four optimized predictive models in terms of tumor volume: <5 CC, 5-10 CC, 10-50 CC, and >50 CC. The AUC in
each model was 0.87, 0.85, 0.92, 0.94 using MRI textures, whereas 0.45, 0.54, 0.53, 0.78 using tumor volume alone. The top five
most important features were compactness (surface/volume), spherical disproportion (ratio of the surface area between a tumor
and a sphere with the same volume), sphericity (similarity to a sphere), skewness and kurtosis for the predictive model including all
lesions. For individual optimized predictive models of different tumor size, moments based features dominated in small-lesion models,
whereas shape features became more important in large-lesion models.

CONCLUSION

This study has demonstrated that MRI texture analysis in conjunction with RF machine-learning classifier could accurately
distinguish PNF from DNF on WBMRI.

CLINICAL RELEVANCE/APPLICATION

PNF is one of the hallmarks of NF1 that has the potential risk for malignant transformation. This study provides a promising tool for
monitoring of PNF progression using texture analysis techniques.

RC604-06 Workup of Incidental Bone Lesions
Thursday, Nov. 30 10:00AM - 10:25AM Room: E451B

Participants
Stephanie A. Bernard, MD, Hershey, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Be able to recognize features that indicate bone lesion benignity. 2) Be able to apply appropriate imaging to the work up of
chondroid, osteolytic, osteoblastic and focal marrow replacing lesions.

ABSTRACT

Unexpected bone lesions are a common diagnostic dilemma. When faced with an unexpected bone lesion, the goal is to be able to
accurately assess which lesions can be safely ignored from those requiring additional workup or biopsy. As part of this process,
understanding the strengths and limitations of the various imaging tests when applied to the commonly encountered scenarios for
unexpected bone lesions is essential for selecting the most cost-effective and expeditious work up. This lecture will review imaging
options, includinng helpful supplimental MR sequences and an generalized approach to the work up of unexpected bone lesions in 4
frequently encountered scenarios; 1) chondroid lesions, (2) sclerotic bone lesions, (3) osteolytic lesions and (4) areas of focal
marrow replacement on MRI.



RC604-07 Common Errors in Bone Tumor Evaluation
Thursday, Nov. 30 10:35AM - 11:00AM Room: E451B

Participants
Doris E. Wenger, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize bone marrow edema pattern on MRI and learn how to distinguish it from neoplasm. 2) Recognize the importance of
correlation of MRI findings with radiographs when evaluating bone lesions. 3) Recognize similarity in MR imaging features of fluid and
myxoid tissue and how it applies to bone tumor evaluation.

RC604-08 A Two-Center Phase III, Randomized, Controlled Study of MRgFUS versus EBRT in Patients with
Metastatic Bone Disease: Palliative Strategy for Cancer-Induced Bone Pain

Thursday, Nov. 30 11:00AM - 11:10AM Room: E451B

Participants

Roberto Scipione, MD , Rome, Italy (Presenter) Nothing to Disclose

Alessandro Napoli, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Alberto Bazzocchi, MD, Bologna, Italy (Abstract Co-Author) Nothing to Disclose
Cristina Marrocchio, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Lorenzo Chiurchioni, 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:
roberto.scipione@uniromal.it
PURPOSE

To examine the clinical outcome of MR-guided focused ultrasound (MRgFUS) and external beam radiation therapy (EBRT) in patients
with painful bone metastasis.

METHOD AND MATERIALS

Patients with breast cancer, prostate cancer, or other solid tumours and one or more bone metastasis were included. Eligible
patients were >=18 years of age, had radiologically proven bone metastases, were scheduled for radiotherapy, could safely undergo
both MRgFUS and radiotherapy and had pain scores >= 4 (on 0-to-10 numeric rating scale). Participants were randomly assigned
(1:1 ratio) to receive MrgFUS or EBRT. Outcomes were compared at 4 weeks. The primary end point was treatment response,
defined as a reduction of >= 2 points in worst pain by week 4, accompanied by a stable or reduced opioid dose, compared with
baseline. Secondary end points assessed average pain, interference of pain with activity, breakthrough pain, mood, quality of life,
and adverse events.

RESULTS

233 patients (M: 125; F: 108) were enrolled and randomly assigned: 116 to MRgFUS and 117 to EBRT. The most common cancers
were prostate (n=88; 38%), breast (n=78; 33%), and lung (n=44; 19%). In the MRgFUS arm 90 patients (77.6%) achieved the

primary end point, compared with 92 (78.6%) in the EBRT arm (adjusted odds ratio, 1.07; p = 0.818). There were no statistically
significant differences in average pain, pain interference with activity, breakthrough pain, mood and quality of life between arms.

CONCLUSION

MRgFUS treatment of bone metastases is effective and safe in pain palliation of selected patients. MRgFUS results are comparable
to EBRT, which is currently considered as the standard of care.

CLINICAL RELEVANCE/APPLICATION

MRgFUS represents a valid treatment option and could be routinely introduced in the management of painful bone metastases that
are technically accessible and do not respond to conventional treatment.

RC604-09 MR-Derived Radiograph Simulations for the Assessment of Benign and Malignant Bone Tumors in
Comparison to Conventional Radiographs

Thursday, Nov. 30 11:10AM - 11:20AM Room: E451B

Participants

Alexandra S. Gersing, MD, Munich, Germany (Presenter) Nothing to Disclose

Daniela Muenzel, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose

Felix K. Kopp, Munich, Germany (Abstract Co-Author) Nothing to Disclose

Benedikt J. Schwaiger, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Marcus Settles, PhD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Peter B. Noel, PhD, Munich, Germany (Abstract Co-Author) Nothing to Disclose

Ernst J. Rummeny, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Klaus Woertler, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the diagnostic value of radiograph simulations based on MRI data compared to conventional radiographs in patients
with benign and malignant bone tumors.

METHOD AND MATERIALS

In 32 patients with radiographic evidence of a bone lesion (mean age 33.9+18.5y, 17 females), benign (n=20) and malignant (n=12)
bone tumors were confirmed by histology. 3T MRI was performed including a 3D T1 gradient echo sequence as basis for radiograph



simulations. Intensity-inverted MR image volumes were converted into 2D images via a forward projection in order to obtain
radiograph simulations. On conventional radiographs, presence and type of periosteal reaction and matrix mineralization were
determined. The destruction pattern was graded using the Lodwick classification system and diagnostic image quality was assessed
using a four-point Likert scale. The same features were evaluated on the MR-derived radiograph simulations by two radiologists
blinded for conventional radiographs and final diagnosis. Agreement between the two modalities was calculated using the Cohen's K.

RESULTS

Diagnostic image quality was not rated significantly different in MR-derived radiograph simulations and conventional radiographs
(P=0.71). Analogously, agreement between MR-derived radiograph simulations and conventional radiographs was substantial
(classification of periosteal reaction, K=0.72; destruction pattern, K=0.75) and the agreement of both modalities with the final
diagnosis (benign vs. malignant tumor) was excellent (K=0.92, for each). Additional information on soft tissue extension (radiograph
simulation, 34.4% vs. conventional radiographs, 12.5%; P=0.009) and tumor matrix (e.g. lobulation of tumor, 12.5% vs. 0%;
P<0.001) was significantly more often found on MR-derived radiograph simulations compared to conventional radiographs.

CONCLUSION

The assessment of destruction patterns and periosteal reaction as well as the distinction between benign and malignant tumors is
feasible using MR-derived radiograph simulations and is comparable to conventional radiographs. Moreover, MR-derived radiograph
simulations provided additional information on soft tissue extension and tumor matrix.

CLINICAL RELEVANCE/APPLICATION

MR-derived radiograph simulations as part of a musculoskeletal imaging protocol may provide information comparable to conventional
radiographs without the need of an additional x-ray examination and radiation exposure.

RC604-10 Temporal CT Subtraction and Bone Scintigraphy in Detection of Bone Metastasis: Which is More
Effective?

Thursday, Nov. 30 11:20AM - 11:30AM Room: E451B

Participants

Koji Onoue, kyoto, Japan (Presenter) Nothing to Disclose

Mizuho Nishio, MD, PhD, Kyoto, Japan (Abstract Co-Author) Nothing to Disclose

Masahiro Yakami, MD, PhD, Kyoto, Japan (Abstract Co-Author) Nothing to Disclose

Gakuto Aoyama, Tokyo, Japan (Abstract Co-Author) Employee, Canon Inc

Hiroyoshi Isoda, MD, Kyoto, Japan (Abstract Co-Author) Nothing to Disclose

Kaori Togashi, MD, PhD, Kyoto, Japan (Abstract Co-Author) Research Grant, Bayer AG; Research Grant, DAIICHI SANKYO Group;
Research Grant, Eisai Co, Ltd; Research Grant, FUJIFILM Holdings Corporation; Research Grant, Nihon Medi-Physics Co, Ltd;
Research Grant, Toshiba Medical Systems Corporation; Research Grant, Canon Inc;

Keita Nakagomi, MSc, Kyoto, Japan (Abstract Co-Author) Employee, Canon Inc;

Yoshio lizuka, Kyoto, Japan (Abstract Co-Author) Employee, Canon Inc

Takeshi Kubo, MD, Kyoto, Japan (Abstract Co-Author) Nothing to Disclose

Yutaka Emoto, MD, PhD, Nantan, Japan (Abstract Co-Author) Nothing to Disclose

Thai Akasaka, MD, Kyoto, Japan (Abstract Co-Author) Nothing to Disclose

Kiyohide Satoh, Kawasaki, Japan (Abstract Co-Author) Nothing to Disclose

Hiroyuki Yamamoto, Tokyo, Japan (Abstract Co-Author) Employee, Canon Inc

PURPOSE

To compare observer performance of detecting bone metastases between bone scintigraphy (BS) and temporal CT subtraction (TS)
technique based on a non-linear image registration algorithm called Large Deformation Diffeomorphic Metric Mapping (LDDMM).

METHOD AND MATERIALS

With the approval by the IRB, sixty oncology patients were recruited from our clinical database. For each patient, a pair of CT
(previous and current) images and BS images were used. The previous CT images were registered to the current CT images by
LDDMM. The TS images were produced by subtracting the registered previous CT images from the current CT images. The gold
standard of bone metastasis location was determined in the current CT images by the consensus of two radiologists who referred
to all available clinical information and imaging data. Then, 12 readers independently interpreted the following pairs of examinations
with an interval of more than one month: (A) CT (previous and current) and BS, (B) CT (previous and current) and TS. The readers
marked suspected bone metastases with confidence level for the diagnosis. Sensitivity, the number of false positives per patient
(FPP), and reading time for each pair of examinations were analyzed to evaluate observer performance by using the Wilcoxon
signed-rank test. In addition, a figure-of-merit (FOM) was calculated by using the jackknife alternative free-response receiver
operating characteristic analysis, which corresponds to the area under the curve of the receiver operating characteristic analysis.

RESULTS

The sensitivity and FPP were 41% and 0.07 with (A), and 54% and 0.19 with (B) when a confidence level of 50% was considered
as the threshold (P = 0.006 for sensitivity and P = 0.003 for FPP). The FOM was 0.69 with (A), and 0.74 with (B) (P = 0.07). The
reading time was 208 seconds with (A), and 187 seconds with (B) (P = 0.182).

CONCLUSION

The sensitivity of TS was higher than that of BS with statistical significance. On the contrary, FPP of TS was significantly higher
than that of BS. The FOM of TS tended to be better than those of BS. In summary, TS was a better screening method for
detection of bone metastases than BS.

CLINICAL RELEVANCE/APPLICATION

TS was helpful for screening of bone metastases. TS could be useful for reducing economic cost and radiation exposure associated
with BS because TS can be performed without any additional examination.

RC604-11 Pearls and Pitfalls of Bone and Soft Tissue Biopsies

Thursday, Nov. 30 11:30AM - 12:00PM Room: E451B



Participants
Travis J. Hillen, MD, Saint Louis, MO (Presenter) Consultant, Biomedical Systems; Instructor, Merit Medical Systems, Inc;
Consultant, Medtronic plc

For information about this presentation, contact:
tjhilen@wustl.edu
LEARNING OBJECTIVES

1) Indications and relative contraindications to MSK biopsy. 2) Importance of compartmental anatomy and your referring surgical
oncologist in biopsy planning. 3) Tricks to make the difficult biopsy relatively easy using case illustrations.

ABSTRACT

Musculoskeletal biopsies are commonly performed in the diagnosis and staging of malignancy or to evaluate for infection.
Preprocedural planning is tantamount to a successful biopsy. As radiologists we must remember that we are physicians and not just
technicians. In the biopsy of primary MSK malignancies, discussion of the biopsy with a surgical/orthopedic oncologist is very
important as there are potential changes in morbidity related to biopsy of these primary lesions. The majority of MSK biopsies are
straightforward. Occasionally challenging biopsies will arise and having some tricks up your sleeves to get the biopsy performed can
make a big difference in patient management.

LEARNING OBJECTIVES

1) Indications and relative contraindications to MSK biopsy. 2) Importance of compartmental anatomy and your referring surgical
oncologist in biopsy planning. 3) Tricks to make the difficult biopsy relatively easy using case illustrations.

ABSTRACT

Musculoskeletal biopsies are commonly performed in the diagnosis and staging of malignancy or to evaluate for infection.
Preprocedural planning is tantamount to a successful biopsy. As radiologists we must remember that we are physicians and not just
technicians. In the biopsy of primary MSK malignancies, discussion of the biopsy with a surgical/orthopedic oncologist is very
important as there are potential changes in morbidity related to biopsy of these primary lesions. The majority of MSK biopsies are
straightforward. Occasionally challenging biopsies will arise and having some tricks up your sleeves to get the biopsy performed can
make a big difference in patient management.
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RC605
Emergency Neuroradiology (An Interactive Session)

Thursday, Nov. 30 8:30AM - 10:00AM Room: E353C

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

m Discussions may include off-label uses.

Participants
John L. Go, MD, Los Angeles, CA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Develop a systematic approach to evaluating patients with head and neck infections. 2) Recognize head and neck emergencies
that result in morbidity and mortality presenting as fever, trauma, difficulty breathing, and bleeding. 3) Discuss Differential Dx for
'found down' patient. 4) Choose best imaging for each patient. 5) Recognize imaging findings that will acutely change patient
management. 6) Develop a 'checklist' for imaging to improve your ability to identify significant findings.

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Sub-Events

RC605A Head & Neck Emergencies

Participants
Jenny K. Hoang, MBBS, Durham, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Develop a systematic approach to evaluating patients with head and neck infections. 2) Recognize head and neck emergencies
that result in morbidity and mortality presenting as fever, trauma, difficulty breathing, and bleeding.

RC605B Found Down!

Participants
James G. Smirniotopoulos, MD, Bethesda, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:
james.smirniotopoulos@nih.gov
LEARNING OBJECTIVES

1) Discuss Differential Dx for 'found down' patient. 2) Choose best imaging for each patient. 3) Recognize imaging findings that will
acutely change patient management. 4) Develop a 'checklist' for imaging to improve your ability to identify significant findings.

ABSTRACT

A common problem in Emergency and Neuroimaging is the 'found down' patient - often complicated by altered mental status, and
unable to provide a useful history. The work-up of these patients should be organized to first identify the conditions most likely to
cause acute deterioration - the Four 'Hs' of the Neuro-Apocalypse: Herniation & Shift Hemorrhage (intra- and extra-axial)
Hydrocephalus large Hypoxic areas We present a systematic approach; and, emphasize common conditions that require urgent
management. Especially important - non-traumatic neurologic emergencies may lead to trauma - which clouds the differential
diagnosis.

Active Handout:James G. Smirniotopoulos
http://abstract.rsna.org/uploads/2017/16000804/Active RC605B.pdf

RC605C Emergency Neuroradiology: Don't Miss These Lesions!

Participants

Michael H. Lev, MD, Boston, MA (Presenter) Consultant, General Electric Company; Institutional Research Support, General Electric
Company; Stockholder, General Electric Company; Consultant, MedyMatch Technology, Ltd ; Consultant, Takeda Pharmaceutical
Company Limited; Consultant, D-Pharm Ltd

LEARNING OBJECTIVES

1) Summarize the role of imaging in the assessment of acute neurologic emergencies. 2) Apply an evidence based approach to
devise effective and efficient neuroimaging algorithms. 3) Describe technological advances in CT and MRI as they relate to imaging
acute neuro-vascular and traumatic injuries to the brain. 4) Determine imaging predictors in outcome assessment of cerebral



hemorrhage and acute stroke.
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RC606
Head and Neck Top Five: Important Anatomy, Missed Diagnhoses and Imaging Pearls

Thursday, Nov. 30 8:30AM - 10:00AM Room: E450A

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

LEARNING OBJECTIVES

1) Illustrate important anatomic structures key to the assessment of head and neck disease. 2) Emphasize several landmarks that
are associated with developing differential diagnoses. 3) Missed diagnoses as well as misdiagnoses in head and neck cancer are as
prevalent as they are easy to do. 4) This presentation will focus on specific categories of misses, illustrate with case examples, and
provide suggestions on avoidance. 5) List common interpretation errors on head and neck imaging studies. 6) Identify areas where
radiologically subtle findings may substantially impact patient care in head and neck imaging.

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Sub-Events

RC606A Important Head and Neck Anatomy

Participants
Hugh D. Curtin, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
hdcurtin@meei.harvard.edu
LEARNING OBJECTIVES

1) Illustrate important anatomic structures key to the assessment of head and neck disease. 2) Emphasize several landmarks that
are associated with developing differential diagnoses.

ABSTRACT

Some of the most intricate anatomy in the body is located in the head and neck. Knowledge of specific landmarks and their
appearance at imaging is crucial to adequate interpretation of head and neck imaging. This section will illustrate several of the most
important of these anatomic points.

RC606B Missed Diagnoses in the Head and Neck

Participants
Lawrence E. Ginsberg, MD, Houston, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:
lginsberg@mdanderson.org
LEARNING OBJECTIVES

1) Missed diagnoses as well as misdiagnoses in head and neck cancer are as prevalent as they are easy to do. 2) This presentation
will focus on specific categories of misses, illustrate with case examples, and provide suggestions on avoidance.

RC606C Head and Neck Imaging Pearls

Participants
Barton F. Branstetter IV, MD, Pittsburgh, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) List common interpretation errors on head and neck imaging studies. 2) Identify areas where radiologically subtle findings may
substantially impact patient care in head and neck imaging.

ABSTRACT

There are numerous pitfalls and traps to avoid when interpreting head and neck imaging cases. Several of the most common errors
are presented, along with advice on how to maximize the usefulness of your reports to patients and other physicians.
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For information about this presentation, contact:
ctempany-afdhal@bwh.harvard.edu
LEARNING OBJECTIVES

1) Prostate MRI in the PI-RADS era: Detection, diagnosis and MRI guided/targeted interventions Overview- Current issues in
Prostate cancer care MpMRI Interpretation and Reporting using PI-RADS v2 MR assessment and reporting will be reviewed and
attendee will learn how to apply PI-RADS v2 MpMRI quantitative metrics- added value to PI-RADS? 2) To understand the
complementary nature of quantitiative metrics MpMR and prostate biopsy: when to biopsy and how Cognitive, fusion and In bore
approaches will be outlined Impact of PI-RADS on outcomes of prostate biopsy and treatment. Meta-analytic and other reviews of
population studies will be presented.
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PURPOSE

The purpose of our study is to evaluate the cost-effectiveness of multiparametric magnetic resonance imaging (mp-MRI) and



targeted biopsy (MRTB) in diagnosing prostate cancer (PCa) by comparing standard transrectal ultrasound guided biopsy (TRUSGB)
pathway and MRTB pathway in diagnosis of PCa and assessing whether the assed inital costs related to MRI are balanced with the
benefits of MRTB in a cost-utility model from a US perspective.

METHOD AND MATERIALS

A decision-analytic Markov model with a lifetime horizon of 10 years was developed to evaluate diagnostic accuracy, long-term
health outcomes, costs, and quality-of-life of the two strategies (i.e., mp-MRI and MRTB versus TRUSGB) in men with elevated
prostate-specific antigen ((>4 ng/ml). Probabilities of clinical events were obtained from published literature. Direct medical costs
included diagnostic and treatment-related healthcare costs were derived from the Premier Hospital Database. Costs were inflated to
2015 US dollars and discounted at an annual rate of 3%. Health outcomes were measured in quality-adjusted life years (QALYs),
which were determined based on published literature and expert opinion. We calculated the incremental cost-effectiveness ratio
and performed sensitivity analyses to assess uncertainty.

RESULTS

The MRTB biopsy strategy yielded a lower average discounted cost ($5,358 versus $6,372) and higher total QALYs-gained (7.21
versus 7.19) than TRUS. The reduced expenditures associated with MRTB was primarily due to avoiding intervention for clinically
insignificant prostate cancer. The results were robust with the sensitivity analyses.

CONCLUSION

The mp-MRI and MRTB strategy generated lower total costs but higher QALYs than the TRUSGB strategy. Therefore, mp-MRI and
MRTB was the optimal choice that provided the greatest health benefits for the diagnosis of men with suspected PCa in the US
population.

CLINICAL RELEVANCE/APPLICATION

For men in the United States with an elevated PSA, the use of MRTB in the evaluation for PCa represents a greater value than
TRUSGB, the standard of care option. Widespread adoption of MRTB may serve to reduce the economic burden of PCa.
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Thursday, Nov. 30 9:00AM - 9:10AM Room: E450B

Participants

Jinxing Yu, MD, Richmond, VA (Presenter) Nothing to Disclose

Ann S. Fulcher, MD, Midlothian, VA (Abstract Co-Author) Nothing to Disclose
William C. Behl, MS, Richmond, VA (Abstract Co-Author) Nothing to Disclose
Sarah G. Winks, MD, Richmond, VA (Abstract Co-Author) Nothing to Disclose
Mary A. Turner, MD, Richmond, VA (Abstract Co-Author) Nothing to Disclose
Anna L. Ware, Richmond, VA (Abstract Co-Author) Nothing to Disclose
Lance Hampton, Richmond, VA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
jinxing.yu@vcuhealth.org
PURPOSE

To determine detection rate of prostate cancer (PCa) Gleason score (GS) >= 7 in the other sectors of the prostate separated from
the sector containing cancer suspicious region (CSR) and to determine the necessity of performing a standard systematic prostate
biopsy in addition to a target biopsy for the CSR.

METHOD AND MATERIALS

Twelve sectors of prostate were generated by dividing the prostate base, midgland, and apex into four quadrants each. A total of
102 consecutive men with elevated PSA, at least one CSR detected on mp-MRI on a sector of the prostate and no TRUS-guided
biopsy within the preceding 3 years underwent MRI/US fusion-guided biopsy of CSRs and standard systematic prostate biopsy (12
cores). Histopathology results, including GS, location of cancer and percentage of tumor involving positive cores were recorded.
Two experienced GU radiologists retrospectively reviewed all mp-MRI studies blindly in consensus. The assessment included but was
not limited to location and PI-RADS scores of CSRs. The findings from the imaging review were correlated with the histopathology
results.

RESULTS

On confirmatory MRI/US fusion-guided target biopsy, 78 of 102 patients had biopsy-proven PCa (77%). By the standard systematic
biopsy, 14 of 102 patients (14%) had PCa GS >=7 (GS 7, n=8, GS 8, n=4 and GS 9 n=2) in the sectors of the prostate other than
the sector containing target lesions. Among the 14 patients, the mean percentage of the positive core of PCa for GS 7 was 45, GS
8 was 25% and GS 9 was 20%. Three of 14 patients had higher GS PCa than that of the target lesions. Retrospective review of
these 14 patients' mp-MRI studies detected 4 lesions with PI-RADS score 3 (positive for PCa GS >= 7 on TRUS biopsy) and the
remaining 10 patients had corresponding normal findings.

CONCLUSION

Addition of standard systematic prostate biopsy to target biopsy detected PCa GS >= 7 in 14% of patients in the sectors of the
prostate other than the sector containing target lesions. This result may influence treatment choices, particularly for those
patients considering focal therapy for PCa.

CLINICAL RELEVANCE/APPLICATION

Addition of standard systematic prostate biopsy to target biopsy may be necessary in patients with no TRUS-guided biopsy within
the preceding 3 years. That is because some significant prostate cancers (14%) may be sparsely distributed in the gland, resulting
in negative mp-MRI.

RC607-04 Prostate cancer: Detection and Localization of Prostate Cancer on 3T Multiparametric MRI Based on



PI-RADS Version 2 and 39 Sector Segmentation: Correlation with Whole Mount Histopathology
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PURPOSE

To determine performance of 3T mp-MRI for prostate cancer detection and localization by using PI-RADS v2 scoring and
segmentation correlated to whole mount histopathology (WMHP)

METHOD AND MATERIALS

With IRB approval and HIPAA compliance, the 3T mp-MRI of 415 consecutive men were compared with thin section WMHP. Two GU
radiologists blindly reviewed mp-MRI and assigned PI-RADS v2 scores and then manually mapped the suspicious lesion into the
PIRADS v2 39 prostate sector model by consensus. Each detected focus on 3T mp-MRI was individually matched to WMHP by a GU
radiologist and GU pathologist blinded to MR findings assigned as true or false positive and manually mapped into the same prostate
model. Both a rigid sector and adjust sector matching model were utilized to account for surgical deformation, shrinkage, and non-
uniform slicing factors in pathologic specimens.

RESULTS

Overall 863 prostate cancer lesions and 16,185 prostate sectors were analyzed. There was significantly greater detection of PCa
for lesions >=1 cm (61.6% all lesions and 81.6% index lesions), higher Gleason grade lesions (GS >= 7)( 71.4% all lesions, 80.9%
index lesions), and lesions with GS >= 7, >=1 cm (83.3%). Adjusted tumor localization sensitivity was significantly higher than rigid
tumor localization for all lesions (56.0% vs 28.5%), index lesions 55.4% vs 34.3%), GS>= 7, (55.7% vs 36) and index tumors >=
1cm (56.1% vs 35%). 3Tmp-MRI had similarly high specificity (96-97.5%) for overall and index tumor localization when using both
sector match approaches.

CONCLUSION

Using 3T mp-MRI and the PIRADS v2, we were able to achieve the highest sensitivity (83.3%) for detection of index tumor with GS
>= 7 lesions >=1 cm with 97.5% specificity. Sectoral localization of PCa within the prostate was moderate and was best with the
adjusted model compared to the rigid model.

CLINICAL RELEVANCE/APPLICATION

To date this is the largest study to evaluate the performance of 3T mpMRI with WMHP correlation. We have demonstrated excellent
sensitivity and specificity for significant prostate cancer detection but moderate performance for intraprostatic sectoral localization
of individual PCa foci, which may have implications for focal therapy.
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PURPOSE

PIRADS v2 provides a comprehensive set of minimal technical standards for the performance of prostate MRI. We assess variability
in imaging facilities' adherence to the PIRADS v2 technical standards.

METHOD AND MATERIALS

90 prostate MRI examinations performed at 90 separate imaging facilities that were referred to a tertiary care center for secondary
interpretation were included. All exams were performed after the release of PI-RADS v2. The image sets, DICOM headers, and
outside reports were reviewed to assess adherence to PI-RADS v2 minimum technical requirements. Comparisons were performed
using Fisher's exact test.

RESULTS

The distribution of vendors was: 44% Siemens, 38% General Electric, 16% Phillips and 2% Toshiba. 25% were performed at 1.5T
with a pelvic coil, 9.1% at 1.5T with an endorectal coil, 63% at 3T with a pelvic coil, and 3% at 3T with an endorectal coil.
Adherence to PI-RADS v2 technical standards for T2WI: slice thickness (ST) <=3mm, 78%; no inter-slice gap, 53%; FOV 120-
200mm, 82%,; frequency resolution <=4mm, 0%; phase resolution <=0.7mm, 39%. Adherence for DWI (performed by 94% of
facilities): TR>=3000ms, 91%; TE<=90ms, 73%, ST<=4mm, 91%; no inter-slice gap, 62%; FOV 120-220mm, 27%; frequency
resolution <=2.5mm, 91%; phase resolution <=2.5mm, 77%. Among those performing DWI, 25% acquired two b-values, 58% three
b-values, 12% four b-values, and 6% five or more b-values. 98% acquired a low b-value, 58% an intermediate b-value, 91% a high
b-value, and 58% a very high b-value (e.g., >=1400; calculated in 15%); 99% calculated an ADC map. Adherence for DCE
(performed by 91%): TR<=100ms, 100%; TE<=5ms, 100%, ST <=3mm, spatial resolution <=2mm, 98%, phase resolution <=2mm,
89%. Median DCE duration was 4.6 min (range, 1.3-11.2 min; >2min (minimum standard) in 93%.Temporal resolution was <10sec
(minimum standard) in 21% and <7sec (preferred standard) in 11%. Studies performed at 3T were significantly more likely (p<0.05)
to adhere to a number of minimal technical standards (e.g., T2WI phase resolution and DWI inter-slice gap).

CONCLUSION

Facilities' adherence to PI-RADS v2 minimum technical standards was variable, being particularly poor for various T2WI parameters
and for DCE temporal resolution.

CLINICAL RELEVANCE/APPLICATION

Greater community education regarding the PI-RADS v2 minimum technical standards is warranted. In certain circumstances, the
standards may be too stringent, and revisions should be considered.
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PURPOSE

To evaluate the safety and effectiveness of Magnetic Resonance guided Focused Ultrasound (MRgFUS) ablation in patients with
organ-confined intermediate risk prostate cancer in order to postpone or eliminate the need of definitive treatment (i.e. Radical
Prostatectomy or Radiation therapy).

METHOD AND MATERIALS

This prospective single-arm study enrolled 16 patients, aged 50-74 years, with histologically proven organ-confined intermediate
risk prostate cancer. Inclusion criteria for participation: Gleason score <=7 (=3+4 or 4+3, no grade 5 pattern), T1-T2b, NO, MO
stage, PSA <= 20 ng/ml, lesion visible to dynamic contrast enhanced (DCE) MR imaging and no previous prostatic surgery, radiation
therapy or androgen deprivation therapy. All patient underwent pre-treatment DCE (Gd-BOPTA, Bracco) MR examination (Discovery
750, GE) and MRgFUS treatment with ExAblate (InSightec). Safety of treatment was determined by evaluation of the incidence and
severity of device related complications while clinical efficacy was evaluated monitoring MR imaging changes and PSA levels at 3, 6
and 12-months.

RESULTS

1 patient reported urinary incontinence while 2 patients referred erectile dysfunction after MRgFUS treatment. DCE MR imaging at 3,
6 and 12 months showed no recurrence/residual disease in treated patients. According to imaging, laboratory exams showed a
progressive decrease of PSA level from an average value of 17,1 ng/ml before treatment to 2,2 ng/ml at 12 months follow-up. No
one patient needed definitive treatment so far and can be considered free of clinically significant prostate cancer.

CONCLUSION

MR guided Focused Ultrasound appears as a safe and effective treatment for patients with organ-confined intermediate risk
prostate cancer and can reduce the need of definitive treatment (i.e. Radical Prostatectomy or Radiation therapy)

CLINICAL RELEVANCE/APPLICATION

MRgFUS can reduce the need of surgery or radiation therapy in patient with intermediate risk prostate cancer representing a safe
and effective treatment.
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PURPOSE

To investigate the value of multi-parametric MRI prostate (mpMRI) compared to systematic transrectal ultrasound guided biopsy
(TRUS-GB) in biopsy naive men with an elevated PSA. The aims are with the MRI strategy, to decrease the detection of
insignificant prostate cancer (PCa), to reduce the number of biopsies, to have an equal or higher detection rate of clinically
significant PCa.

METHOD AND MATERIALS

In this prospectively multicenter clinical study from February 2015 through February 2017 600 consecutive men with a PSA > 3
ng/ml were included. All subjects underwent mpMRI performed at 3T according to PI-RADS version 2 standards and routine 12 core
TRUS-GB. Men with equivocal of suspicious lesions (PIRADS 3-5) on mpMRI also underwent MR guided target biopsy (MR-GB).
mpMRI was scored using PI-RADS version 2 by three independent radiologists. In different outcomes a consensus assessment was
used. TRUS-GB were performed blinded for the imaging results. Pathological findings were analyzed by two independent



pathologists. The detection rate of PCA (all grades) and clinically significant PCa (defined as Gleasonscore 7 and higher) compared
to MR-GB and TRUS-GB were determined.

RESULTS

Of al participants 314 (52%) had Pca, and 178 (57%) of these were clinically significant PCa. MpMRI was positive (PIRADS 3-5) in
303 men (51%). With TRUS-GB 146 (24%) insignificant PCa's were detected, with the MRI strategy 80 (13%). TRUS-GB detected
134 (22%) clinically significant PCA's which about equal to MRI: 149 (25%).

CONCLUSION

This prospective multicenter powered trial shows that using mpMRI reduces the number of men who need biopsy with 49%, and
only detects in 13% a clinically insignificant PCa, versus TRUS-GB in 24%. The detection of significant PCa is slightly better with
mpMRI: 25% vs 22% with TRUS.

CLINICAL RELEVANCE/APPLICATION

The superior performance of MRI in this large study can alter the diagnostic workup of biopsy naive men with elevated PSA. Less
will need biopsy and in only 13% insignificant cancers are detected
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PURPOSE

MRI-guided transurethral ultrasound ablation (TULSA) is a novel minimally-invasive technology for ablation of malignant and benign
prostate tissue, aiming to provide control of localized prostate cancer (PCa) with low morbidity. A prospective Phase I clinical study
investigated safety and feasibility of TULSA; 12-month data have been published, and 30-month follow-up is presented here.
Additionally, initial results are described from a larger Pivotal study (TACT) which is currently underway to evaluate the safety and
efficacy of TULSA whole-gland ablation.

METHOD AND MATERIALS

Thirty PCa patients were enrolled in the Phase I trial: age>=65y, T1c/T2a, PSA<=10ng/ml, Gleason<=3+3 (3+4 in Canada only).
Under general anaesthesia and 3T MRI guidance, the ultrasound device (TULSA-PRO, Profound Medical Inc.) was positioned in the
prostatic urethra. Treatment planning was performed with 3mm margins at the gland periphery, and 10% residual viable prostate
expected around the capsule. Treatment was delivered under continuous MRI thermometry feedback control. In the Pivotal trial,
treatment planning has been adjusted to reduce residual viable prostate to <1%. To-date, 20 PCa patients have been enrolled in
the TACT study: age 45-80y, <=T2b, PSA<=15ng/ml, Gleason<=3+4.

RESULTS

In Phase I, median (IQR) age was 69 (67-71) years and PSA 5.8 (3.8-8.0) ng/ml. Median PSA decreased 87% at 1 month, stable to
0.8 (0.6-1.1) ng/ml at 12 months (n=30), and to 0.7 (0.5-1.1) ng/ml at 30 months (n=15). MRI at 12 months shows diminutive
prostates with median volume reduction of 88% (83-95%). In the first 16 TACT study patients, age was 64 (60-66) years and PSA
6.2 (5.4-7.1 ng/ml), with 53% low-risk and 47% intermediate-risk cancers (D'Amico). Spatial control of ablation was +1.5mm on MRI
thermometry, and correlated well with the non-perfused volume confirmed on CE-MRI immediately after treatment.

CONCLUSION

MRI-guidance enables accurate treatment planning, real-time dosimetry and control of the thermal ablation volume. Phase I data
demonstrate safety and tissue ablation performance of TULSA. A larger TULSA trial with reduced safety margins is currently
enrolling patients.

CLINICAL RELEVANCE/APPLICATION

Whole-gland ablation can be safely and accurately achieved using MRI-guided TULSA, which represents a minimally-invasive
treatment option for organ-confined prostate cancer.

RC607-13 MR Guided Focal Therapy for Prostate Cancer: The Approaches and New Guidelines
Thursday, Nov. 30 11:40AM - 12:00PM Room: E450B

Participants
Jurgen J. Futterer, MD, PhD, Nijmegen, Netherlands (Presenter) Research Grant, Siemens AG

For information about this presentation, contact:

iuraen.futterer@radboudumc.nl
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RC608
Emergency Ultrasound Pitfalls

Thursday, Nov. 30 8:30AM - 10:00AM Room: S402AB

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

Participants
Leslie M. Scoutt, MD, New Haven, CT (Moderator) Speaker, Koninklijke Philips NV

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Sub-Events

RC608A Hepatobiliary Ultrasound Pitfalls

Participants
Leslie M. Scoutt, MD, New Haven, CT (Presenter) Speaker, Koninklijke Philips NV

For information about this presentation, contact:
leslie.scoutt@yale.edu
LEARNING OBJECTIVES

1) Discuss common pitfalls encountered during US examination of the patient presenting with acute abdominal pain. 2) Discuss
pitfalls in interpretation of common findings such as gallbladder wall thickening. 3) Review US diagnosis of some uncommon and
easily overlooked causes of acute abdominal pain.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Leslie M. Scoutt, MD - 2014 Honored Educator

RC608B Pediatric Abdominal Sonography Pitfalls

Participants
Susan D. John, MD, Houston, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:
susan.d.john@uth.tmc.edu
LEARNING OBJECTIVES

1) Plan safe and effective imaging protocols for pediatric gastrointestinal conditions using ultrasound. 2) Avoid pitfalls of US of the
gastrointestinal tract in children by using best practices. 3) Recognize potentially confusing ultrasound findings of various pediatric
abdominal conditions.

RC608C Non-obstetrical Gynecologic Ultrasound Pitfalls

Participants
Ana P. Lourenco, MD, Providence, RI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Recognize gynecologic US pitfalls. 2) Describe strategies to avoid pitfalls.

RC608D First Trimester Sonographic Pitfalls

Participants
Mariam Moshiri, MD, Seattle, WA (Presenter) Grant, Koninklijke Philips NV; Author, Reed Elsevier

For information about this presentation, contact:
moshiri@uw.edu
LEARNING OBJECTIVES

1) Learn how to evaluate a fetus during first trimester imaging. 2) Learn which fetal abnormalities can be detected in the first
trimester. 3) Learn pitfalls to avoid while imaging a first trimester pregnancy.



Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored- Educator-Award/ Mariam Moshiri, MD - 2013 Honored EducatorMariam Moshiri, MD - 2015 Honored
Educator
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RC609
Abdominal Imaging: Difficult Cases (An Interactive Session)

Thursday, Nov. 30 8:30AM - 10:00AM Room: E350

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

LEARNING OBJECTIVES

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop)
to participate.

ABSTRACT

This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop) to
participate.

Sub-Events

RC609A Difficult Cases Set 1

Participants
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:
jorge.soto@bmc.org
LEARNING OBJECTIVES

1) Through the use of illustrative cases, this course will help develop a strategy to provide logical differential diagnoses for solid
and cystic pancreatic lesions. 2) Recognize common imaging pitfalls that can lead to errors in diagnosis of pancreatic and biliary
lesions. 3) Understand how the various imaging modalities play a complementary role in imaging of the pancreas and biliary tract.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Jorge A. Soto, MD - 2013 Honored Educator]orge A. Soto, MD - 2014 Honored
EducatorJorge A. Soto, MD - 2015 Honored Educator]orge A. Soto, MD - 2017 Honored Educator

RC609B Difficult Cases Set 2

Participants
Judy Yee, MD, Bronx, NY (Presenter) Research Grant, EchoPixel, Inc

For information about this presentation, contact:
judy.yee@ucsf.edu
LEARNING OBJECTIVES

1) Difficult cases related to small and large bowel will be featured. 2) Challenging cases will be discussed with typical patient
presentation, differential diagnoses and an explanation of how to determine the best diagnosis. 3) Companion cases will be included
to improve disease entity knowledge.

RC609C Difficult Cases Set 3

Participants
Courtney C. Moreno, MD, Suwanee, GA (Presenter) Nothing to Disclose

For information about this presentation, contact:
courtney.moreno@emoryhealthcare.org
LEARNING OBJECTIVES

1) Enhance awareness of pitfalls when interpreting difficult abdominal imaging cases. 2) Apply problem solving techniques when
evaluating difficult abdominal imaging cases. 3) Practice characterizing abdominal pathology with MRI. 4) Improve basic knowledge
about abdominal MRI sequences. 5) Assess complimentary roles of CT and MRI when evaluating difficult abdominal imaging cases.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:



https://www.rsna.org/Honored-Educator-Award/ Courtney A. Coursey Moreno, MD - 2016 Honored Educator

RC609D Difficult Cases Set 4

Participants
David H. Kim, MD, Middleton, WI (Presenter) Co-founder, VirtuoCTC, LLC; Shareholder, Cellectar Biosciences, Inc; Shareholder,
Elucent Medical;

LEARNING OBJECTIVES

1) Be able to apply a logic-based approach to difficult abdominal cases. 2) Be aware of typical pitfalls that may mimic disease. 3)
See some unusual abdominal diagnoses or unusual presentations of more common disease.
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RC610
Superficial Ultrasound

Thursday, Nov. 30 8:30AM - 10:00AM Room: S103AB

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

Sub-Events

RC610A There is a Mass in the Scrotum: What Does it Mean?

Participants
Thomas C. Winter III, MD, Salt Lake City, UT (Presenter) Speakers Bureau, General Electric Company; ;

LEARNING OBJECTIVES

1) Describe the normal anatomy of the scrotum.2) Describe common mass-like pathologic conditions of the scrotum.3) Describe the
significance and management of testicular microlithiasis.

ABSTRACT

This didactic lecture will review proper sonographic technique for scrotal examination, review normal anatomy of the scrotum as
demonstrated by ultrasound, and will then progress to a description of the common pathologic and normal conditions that may
present as a scrotal mass.N.B. Dr Benson is running this course, and there are 2 other presenters. Thus, please follow Dr. Benson's
wishes and remove my objectives and abstract if she so desires and replace with whatever else she prefers. Thanks.

Active Handout:Thomas Charles Winter
http://abstract.rsna.org/uploads/2017/17000110/Active RC610A.pdf

RC610B Just Below the Surface

Participants
Howard T. Heller, MD, Boston, MA (Presenter) Stockholder, Baxter International Inc; Stockholder, The Cooper Companies, Inc

LEARNING OBJECTIVES

1) To understand and use the most current ultrasound examination techniques for imaging superficial soft tissue structures. 2) To
recognize normal anatomy of soft tissue structures. 3) To appreciate the utility of high frequency ultrasound in detecting
pathologic processes of the superficial soft tissues and formulate appropriate differential diagnoses.

RC610C Art of Diagnosing Subtle Groin Hernias: Simple Protocol, Pearls and Pitfalls

Participants
Girish Gandikota, MBBS , Ann Arbor, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:
ggirish@med.umich.edu
LEARNING OBJECTIVES

1) Describe the sonographic technique/protocol of evaluating hernias. 2) Identify sonographic features which help differentiate
direct, indirect and femoral hernias. 3) Understand some of the common pitfalls encountered when using sonography to evaluate
groin hernias.

ABSTRACT

Groin hernias are common, often presenting with inguinal discomfort, pain and sometimes with a lump. Ultrasound is a useful means
for making a definite diagnosis. Ultrasound is most helpful in diagnosing Subtle hernias which are often difficult to diagnose clinically.
Understanding the sonographic anatomy of the inguinal canal and femoral triangle and dynamic evaluation using Valsalva, is the key
to diagnosing different types of groin hernias. However, there are a number of concepts which help the practitioner maximize the
utility of the technique, including understanding the relationship between the deep ring and the inferior epigastric artery, and being
aware of the pitfalls like the 'thin man' pitfall and the normal movement of the spermatic cord, to name a few.
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RC611
Advances and Updates in SPECT/CT

Thursday, Nov. 30 8:30AM - 10:00AM Room: S504CD

cT i NM

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

m Discussions may include off-label uses.

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Sub-Events

RC611A SPECT/CT in Infection and Inflammation

Participants
Christopher J. Palestro, MD, New Hyde Park, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Interpret SPECT/CT studies performed for suspected inflammatory and infectious processes to determine their precise
localization and extent. 2) Compare available radiopharmaceuticals and imaging modalities for specific clinical indications in the
assessment of inflammation and infection. 3) Recognize and avoid pitfalls in interpretation of SPECT/CT studies performed for
inflammation and infection.

RC611B SPECT/CT in Endocrine and Neuroendocrine Disorders

Participants
Esma A. Akin, MD, Washington, DC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Through clinical case examples, this activity aims to refresh knowledge of SPECT-CT applications with emphasis on
neuroendocrine disorders as well as parathyroid imaging.
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RC612
Vascular Series: CT Angiography: New Techniques and Their Application

Thursday, Nov. 30 8:30AM - 12:00PM Room: E352

ARRT Category A+ Credits: 4.00
AMA PRA Category 1 Credits ™: 3.25

m Discussions may include off-label uses.

Participants

Frank J. Rybicki III, MD, PhD, Ottawa, ON (Moderator) Nothing to Disclose

Dominik Fleischmann, MD, Palo Alto, CA (Moderator) Research Grant, Siemens AG;

Suhny Abbara, MD, Dallas, TX (Moderator) Author, Reed Elsevier; Editor, Reed Elsevier; Institutional research agreement, Koninklijke
Philips NV; Institutional research agreement, Siemens AG

Sub-Events

RC612-01 Dual-energy and Low kVp CTA
Thursday, Nov. 30 8:30AM - 9:05AM Room: E352

Participants
Shuai Leng, DPHIL, Rochester, MN (Presenter) License agreement, Bayer AG

For information about this presentation, contact:
leng.shuai@mayo.edu
LEARNING OBJECTIVES

1) Understand basic principles of dual energy CT and different implementation methods. 2) Understand dual energy processing
methods commonly used in CTA exams. 3) Use various types of dual energy CT images to improve diagnosis of CTA. 4) Asess
impact of low kVp on image quality and radiation dose in CTA. 5) Select appropriate kVp for CTA scans for best diagnosis at lowest
radiation dose.

RC612-02 Peripheral Vascular Disease Model Characterization through K-Edge Spectral Photon-Counting
Computed Tomography in a Rat Model

Thursday, Nov. 30 9:05AM - 9:15AM Room: E352

Participants

Marc Vandamme, PhD, Marcy-I'Etoile, France (Presenter) Employee, Voxcan

Salim Si-Mohamed, Lyon, France (Abstract Co-Author) Nothing to Disclose

Daniel Bar-Ness, Bron, France (Abstract Co-Author) Nothing to Disclose

Philippe Coulon, PhD, Suresnes, France (Abstract Co-Author) Employee, Koninklijke Philips NV
Philippe C. Douek, MD, PhD, Lyon, France (Abstract Co-Author) Nothing to Disclose

Luc Magnier, Marcy Letoile, France (Abstract Co-Author) Nothing to Disclose

Fannely Villot, Marcy Letoile, France (Abstract Co-Author) Nothing to Disclose

Thomas A. Chuzel, DVM, Marcy Letoile, France (Abstract Co-Author) Nothing to Disclose
Emmanuel Chereul, PhD, Lyon, France (Abstract Co-Author) Employee, Voxcan

For information about this presentation, contact:
marc.vandamme@voxcan.fr
PURPOSE

To assess the capability of Spectral Photon-Counting Computed Tomography (SPCCT) to evaluate compromised peripheral vascular
tissue perfusion in a specifically developed in vivo rat model of hind limb ischemia.

METHOD AND MATERIALS

After local ethics committee approval, the hind-limb ischemia model was induced, on one leg of 6 rats by femoral artery ligation, the
other leg being used as a control. Imaging was performed using SPCCT (Philips Healthcare, Haifa, Israel) first in vitro on phantom
tubes with range of gadolinium (Gd) concentrations (1 - 12 mg/mL) and in vivo at several time points (Day 0 to 06) after the
ligation. After injection of Gd (2 ml at 279.3 mg/ml) a kinetic acquisition was performed to longitudinally measure local tissue
perfusion. Regions of interest (ROI) were drawn in the arteries before and after the ischemia, and in the muscle downstream. HU
and K-edge specific images were then analyzed to measure contrast agent concentrations.

RESULTS

Phantom imaging of Gd showed that K-edge measured concentration correlated well with known concentrations (R2 = 1, slope =
0.91, intercept =-0.17). In vivo, HU and K-edge specific images showed differential temporal kinetic between ischemic and non-
ischemic leg. An increase of Gd concentration occurred after injection (~10s) in the artery of the control leg with a peak



concentration of 6.6+2.9 mg/ml (SNR of 2.3). Using HU imaging, the signal reached a peak value of 360+130 (SNR of 2.6). In the
ischemic leg (ROI after ligation) the Gd concentration remained near 0+1.6 mg/ml with no specific signal in K-edge images and a
measured value of 87+39 HU on conventional imaging. In the muscle, differences of uptake occurred along time and tend to
demonstrate the collateral development/angiogenesis after ischemia in this model.

CONCLUSION

SPCCT is capable of assessing muscle perfusion in this developed hind limb ischemia animal model using gadolinium contrast agent
with a better sensitivity concerning HU imaging and a better specificity in K-edge imaging. Further experiments are needed to
validate translation in clinics.

CLINICAL RELEVANCE/APPLICATION
SPCCT may result in clinically applicable imaging protocols for specific detection and assessment of peripheral vascular disease.

RC612-03 Evaluation of Advanced Virtual Monoenergetic Imaging (MEI+) In Dual-Energy CT Angiography of
the Lower Extremity

Thursday, Nov. 30 9:15AM - 9:25AM Room: E352

Participants

JUNYAN SUN, MD,MD, JINAN, China (Presenter) Nothing to Disclose

Hui Yang, MD, Jinan, China (Abstract Co-Author) Nothing to Disclose
Dexin Yu, PHD, Jinan City, China (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate the value of advanced virtual monoenergetic imaging (MEI+) from dual-energy CT for improving the arterial contrast
and diagnostic accuracy of lower extremity CT angiography.

METHOD AND MATERIALS

Fifty-one consecutive patients (19 wemen,32 men,mean 66.7 years, range 39-88 years) underwent DE-CTA (90/150 Snkvp) after
the administration of 60 ml contrast media (370 mg iodine/ml) on a third generation dual source CT system. Signal intensity, noise,
signal-to-noise ratio and contrast-to-noise ratio (CNR) were assessed in abdominal aorta, external iliac, femoral, popliteal ang calf
arteries. The software reconstructed and determined the best keV images from 40 to 190 keV (in 10 keV steps) both MEI and MEI+
series. Comparisions of 40 keV ,best keV and mixed energy between MEI and MEI+ images were performed. Arterial contrast and
diagnostic confidence for stenosis assessment (3-point scale). Digital subtraction angiography was performed to assess diagnostic
accuracy as a reference standard.

RESULTS

433 arterial segments were evaluated. The 64-67 keV images were determined as the best by software. Both MEI and MEI+ series,
40 keV images have highest arterial enhancement (P < 0.001). Compared with MEI 40 keV images, the noise of MEI+ 40 keV images
was lower(P < 0.01),and SNR and CNR were higher (both, P < 0.01). Compared with mixed energy images, MEI+ 40 keV images
resulted in significantly higher arterial contrast enhancement (86% vs 54% optimal contrast; P< 0.01) and higher diagnostic
confidence (76% vs 46% fully confident, P < 0.01). Diagnostic confidence and accuracy of artery stenoses of MEI+ 40 keV images
and best keV images showed no significant difference(p>0.1). MEI+ 40 keV images had a slightly higher sensitivity (93.1% vs
90.3%), and a higher specificity for detection of stenosis (94.9% vs 91.4%) of calf, compared with MEI 40 keV images.

CONCLUSION

MEI+ 40 keV images improve the contrast of DE-CTA of lower extremity, and achieve higher diagnostic confidence and accuracy of
stenoses with superior quantitative image quality.

CLINICAL RELEVANCE/APPLICATION

The third generation dual source CT system has a noise-optimized MEI+ algorithm to improve image quality and increase iodine
enhancement in DE-CTA, particular at low keV levels. The MEI+ techniques could to be used to improve the diagnostic confidence
and accuracy of stenoses of artery, especially for inadequate contrast enhancement of the lower extremities.

RC612-04 Dynamic Renal CT-Perfusion Assessing the Effect of Large Biodegradable and Non-Biodegradable
Microspheres in an Experimental Swine Embolization Model

Thursday, Nov. 30 9:25AM - 9:35AM Room: E352

Participants

Christopher L. Schlett, MD, MPH, Heidelberg, Germany (Presenter) Nothing to Disclose

Thomas Reichenbach, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Paul G. Flechsig, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Dominik Vollherbst, MD, Heidelberg, Germany (Abstract Co-Author) Grant, AngioDynamics, Inc

Theresa L. Gockner, MD, Mainz, Germany (Abstract Co-Author) Nothing to Disclose

Thuy D. Do, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Kristina Krumpelmann, Mainz, Germany (Abstract Co-Author) Nothing to Disclose

Stephan Macher-Goppinger, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Philippe L. Pereira, MD, Heilbronn, Germany (Abstract Co-Author) Research Consultant, Terumo Corporation; Speaker,
AngioDynamics, Inc; Speaker, Terumo Corporation; Advisory Board, Siemens AG; Advisory Board, Terumo Corporation; Board, Bayer
AG; Advisory Board, Medtronic plc; Support, Bracco Group; Support, PharmaCept GmbH; Support, Terumo Corporation; Support,
Siemens AG; Support, Novartis AG; Support, Cook Group Incorporated; Research Grant, Biocompatibles International plc; Research
Grant, Siemens AG; Research Grant, Terumo Corporation; Research Grant, BTG International Ltd

Hans-Ulrich Kauczor, MD, Heidelberg, Germany (Abstract Co-Author) Research Grant, Siemens AG; Research Grant, Bayer AG;
Speakers Bureau, Boehringer Ingelheim GmbH; Speakers Bureau, Siemens AG; Speakers Bureau, Koninklijke Philips NV; Speakers
Bureau, Bracco Group; Speakers Bureau, AstraZeneca PLC;

Christof M. Sommer, MD, Heidelberg, Germany (Abstract Co-Author) Research Grant, AngioDynamics, Inc; Research Grant, Terumo
Corporation; Research Grant, PharmaCept GmbH; Technical support, BTG International Ltd; Technical support, Boston Scientific



Corporation; Technical support, Siemens AG; Technical support, Medtronic plc;
For information about this presentation, contact:
christopher.schlett@post.harvard.edu

PURPOSE

To assess renal perfusion by dynamic CT imaging after embolization of the right kidney comparing relatively large, new
biodegradable and established non-biodegradable microspheres in a swine embolization model.

METHOD AND MATERIALS

Transarterial embolization of the kidneys was performed from a central position within 9 swine using three different microspheres: L1
and L2 as a prototype (PharmaCept, Germany) of biodegradable starch microspheres (in-vitro biodegradation time/size-d50/size-
d100: <52-72h/539umy1240um for L1 and <54h/569umy/1495um for L2) and EmboSphere700-900 as commercially, non-
biodegradable microspheres. The right kidney was embolized on timepoint TO and the left kidney at TO+7d. Dynamic contrast-
enhanced CT (Siemens Definition Flash) was performed pre-interventional, after 1h post-interventional for all kidneys and
additionally after 7d post-interventional for the right kidney; blood flow (BF) was derived from CT using Syngo Volume-Perfusion-
CT-Body software. BF was measured across the entire kidney at the hilus (covering 10mm z-axis) as well as stratified into 4
anatomic regions (dorsolateral, dorsomedial, ventrolateral, ventromedial segments).

RESULTS

CT perfusion allows BF measurements in the kidney deriving physiological values of 181.03+31.4mL/100mL/min pre-interventional.
Overall, post-interventional BF was reduced to 40.0% at 1h and recovered after 7d to 69.2% of the pre-interventional value. The
observed relative BF decrease at 1h was lower for non-biodegradable than for biodegradable microspheres (-49.2+18.6% vs -
64.0+18.0%, respectively) without reaching statistical significance (p=0.10). If analyzed per anatomic section, there was a
significant larger BF decrease in the dorsal segments (8=0.28, p<0.0001) and in the lateral segments (8=0.14, p=0.008),
independent of the used microspheres.

CONCLUSION

Renal perfusion after embolization with relatively large microspheres varied significant across anatomic locations - potentially due to
flow and gravitational effects. Observed differences between biodegradable vs. non-biodegradable microspheres did not reveal
statistical significance in this limited sample size.

CLINICAL RELEVANCE/APPLICATION

Positioning of the catheter and patient/animal should be carefully considered if embolized with relatively large particles given the
significant effects on the distribution of BF reduction. Further research is needed to understand the effect of the new large
biodegradable microspheres.

RC612-05 Relationship between Contrast Dose and Radiation Dose in CTA
Thursday, Nov. 30 9:35AM - 10:10AM Room: E352

Participants
Mannudeep K. Kalra, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
mkalra@mgh.harvard.edu
LEARNING OBJECTIVES

1) Obtain understanding regarding following aspects of CT angiography. 2) Relationship between scan factors, radiation dose
contrast dose. 3) When and how to reduce contrast dose with modifications in scan factors. 4) When and how to reduce radiation
dose with contrast dose modifications. 5) When and how to reduce both contrast dose and radiation dose.

ABSTRACT

NA

RC612-06 CTA: Acquisition Artifacts and Challenges
Thursday, Nov. 30 10:20AM - 10:55AM Room: E352

Participants
Eric E. Williamson, MD, Rochester, MN (Presenter) Nothing to Disclose

For information about this presentation, contact:
ewilliamson@mayo.edu
LEARNING OBJECTIVES

1. Identify common imaging artifacts seen in CT angiography and address them, if possible. 2. Discuss techniques to address
common challenges encountered in the clinical practice of vascular CT.

RC612-07 Imaging Endothelial Dysfunction in Dyslipidemia with CT Perfusion
Thursday, Nov. 30 10:55AM - 11:05AM Room: E352

Participants

Nanchuan Jiang, MD, Wuhan, China (Presenter) Nothing to Disclose
Lise Desjardins, LONDON, ON (Abstract Co-Author) Nothing to Disclose
Jennifer Hadway, London, ON (Abstract Co-Author) Nothing to Disclose



Ting-Yim Lee, MSc, PhD, London, ON (Abstract Co-Author) License agreement, General Electric Company
For information about this presentation, contact:

jiangnanc2000@163.com

PURPOSE

Endothelial dysfunction, associated with dyslipidemia from fatty diet, is an important contributing factor to many negative
cardiovascular events. Since the dysfunction invariably leads to blunted vascular response to vasodilating stimuli, we investigate if
endothelial dysfunction can be imaged with CT Perfusion (CTP).

METHOD AND MATERIALS

Twelve New Zealand White rabbits were used in the study. The experimental group of 9 rabbits were fed a fatty diet consisting of
5% fat (w/w) (2.4% lard, 2% cholesterol, and 2% dextrin) while the control group of 3 rabbits were fed regular chow. The
experimental group had four CTP study sessions at 2-4 weeks intervals while the control group two sessions 2-week apart. In each
study session brain perfusion was measured with and without injection of Diamox, a vasodilating agent. The first session of the
experimental group was completed before the initiation of the fatty diet. Each CTP study comprised of dynamic contrast enhanced
imaging with a two-phase scanning protocol on a GE Healthcare (GE) Revolution scanner: 59 images at 0.5 s intervals followed by
14 images at 10 s intervals acquired using 80 kV and 100 mAs each image. The CTP images were analyzed with CT Perfusion (GE)
to calculate blood flow (BF), blood volume and mean transit time maps. BF reserve (BFR) was calculated as the ratio of whole brain
BF with to without diamox. Changes in BFR in subsequent study session relative to the first were calculated as percentages.

RESULTS

For the experimental group the changes in BFR was 0.67+16.4%, -5.0£13.6% and -4.9+12.5% respectively at 4, 8 and 10-12
weeks after initiation of fatty diet. In contrast, the change in BFR in the control group was -2.86+0.42%.

CONCLUSION

This study shows that it is feasible to use CTP on the cerebrovascular bed to investigate endothelial dysfunction from dyslipidemia.
Wide variation in BFR in the experimental group but not the control group could be related to poor health of the rabbits in the
former group leading to inadequate spontaneous respiration under anesthesia inducing varying levels of hypercapnia which affected
BFR.

CLINICAL RELEVANCE/APPLICATION

CT Perfusion could be a possible alternative to catheter-based angiography in the investigation of endothelial dysfunction from
dyslipidemia.

RC612-08 The Value of Volume Helical Shuttle Technology in Display Corona Mortis Vessels
Thursday, Nov. 30 11:05AM - 11:15AM Room: E352

Participants

Jiyang Zhang, Tianjin, China (Presenter) Nothing to Disclose

Anwei He, Tianjin, China (Abstract Co-Author) Nothing to Disclose
Yue Zhang, Tianjin, China (Abstract Co-Author) Nothing to Disclose
Fei Fu, Tianjin, China (Abstract Co-Author) Nothing to Disclose

Xin Deng, MD, Tianjin, China (Abstract Co-Author) Nothing to Disclose
Yeda Wan Sr, Tianjin, China (Abstract Co-Author) Nothing to Disclose
Xinlong Ma, Tianjin, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
zhangyue_syp@126.com
PURPOSE

The corona mortis (CMOR) vessels is an anatomic variant that involves anastomosis between obturator vessels, external iliac
vessels and/or inferior epigastric vessels. It is clinically and surgically important because its section may lead to fatal consequences
during pelvic surgery. Aim of this study was to assess the clinical value of volume helical shuttle (VHS) technology used in display
CMOR vessels.

METHOD AND MATERIALS

40 patients diagnosed of pelvic fractures involving superior ramus of pubis and need surgical treatment were enrolled and randomly
divided into two groups (20 patients in each group). These patients underwent enhanced CT scan before the operation to observe
the CMOR vessels either VHS mode (group A) or conventional CT angiography (group B) on a high-defination CT scanner. 8 shuttle
passes were used in group A, the other scanning parameters were the same for both groups. Display rate and the type of CMOR
vessels were evaluated by two radiologists together and compared with the results for surgical finding.

RESULTS

In group A with VHS technology, among the 25 lateral hemipelvic there were 20 lateral hemipelvic with the CMOR vessels, the rate
of occurance was 80.0% (20/25) [24.0% (6/25) arterial; 44.0% (11/25) venous; 12.0% (3/25) combined]; while there were 21
lateral hemipelvic with the CMOR vessels, the rate of occurance was 84.0% (21/25) for surgical finding [24.0% (6/25) arterial;
52.0% (13/25) venous; 8.0% (2/25) combined]. There is substantial agreement between VHS technology and during (k=0.821). In
group B with routine CTA, among the 28 lateral hemipelvic there were 15 lateral hemipelvic with the CMOR vessels, the rate of
occurance was 53.6% (15/28) [17.9% (5/28) arterial; 28.6% (8/28) venous; 7.1% (2/28) combined); while there were 23 lateral
hemipelvic with the CMOR vessels , the rate of occurance was 82.1% (23/28) for surgical finding [17.9% (5/28) arterial; 57.1%
(18/28) venous;7.1% (2/28) combined]. There is moderate agreement between VHS technology and surgical finding (k=0.502).

CONCLUSION

VHS technology can more accurately display the CMOR vessels compared to conventional CTA, especially improve the rate of



appreciation of venous type CMOR vessels, and may help clinical surgery planning.
CLINICAL RELEVANCE/APPLICATION

Use VHS technology can accurately display the CMOR vessels, especially improve the rate of appreciation of venous type CMOR
vessels, and may help clinical surgery planning.

RC612-09 CT During Celiac Artery Angiography for Localization of Clinically Suspected Insulinoma
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PURPOSE

To identify the location and number of insulinoma before operation is very important for improving the cure rate. The objective of
the study was to assess the performance of CT during celiac artery angiography in the preoperative localization of clinically
suspected insulinomas.

METHOD AND MATERIALS

From Jan 2013 to Nov 2016, 43 patients with hypoglycemic symptoms were performed CT during celiac artery angiography by
MIYABI Angle CT +Artise Zeeceiling (SIEMENS, Germany), a combined CT/DSA system. After diagnosis, all 43 patients were
performed operation; imaging was analyzed and compared with findings of operation pathology.

CONCLUSION

CT during celiac artery angiography is a sensitive diagnostic procedure for localizing insulinomas, it may indicate the pancreatic
region of priority exploration and guiding a pancreatic resection.

CLINICAL RELEVANCE/APPLICATION
CT during celiac artery angiography for localization of clinically suspected insulinoma.

RC612-10 CTA: Post Processing and Workflow
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Participants
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For information about this presentation, contact:
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LEARNING OBJECTIVES

1) Define post-processing principles. 2) Apply post-processing techniques. 3) Implement post-processing in the clinical workflow. 4)
Emerging techniques and applications.
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RC613-01 Intravascular Contrast Material Use in Children: Safety Update
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LEARNING OBJECTIVES

1) Implement practices for safe use of intravascular contrast material in children with impaired renal function. 2) Understand the
literature related to gadolinium tissue deposition in the pediatric population. 3) Comprehend the basic principles for treating allergic-
like contrast reactions in children.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Jonathan R. Dillman, MD - 2016 Honored Educator

RC613-02 Effect of Iodinated Contrast Medium on Thyroid Function: An Observational Study on Children
Undergoing Cardiac Computed Tomography

Thursday, Nov. 30 8:50AM - 9:00AM Room: S102CD

Participants

Elena Belloni, MD, Castel San Giovanni, Italy (Presenter) Nothing to Disclose

Dante Chiappino, MD, Massa, Italy (Abstract Co-Author) Nothing to Disclose
Stefania Tentoni, Pavia, Italy (Abstract Co-Author) Nothing to Disclose

Mariangela Puci, MSc, Pavia, Italy (Abstract Co-Author) Nothing to Disclose

Cristina Montomoli, MSc, Pavia, Italy (Abstract Co-Author) Nothing to Disclose
Daniele Della Latta, BEng,BSC, Massa, Italy (Abstract Co-Author) Nothing to Disclose
Alberto Clemente, Massa, Italy (Abstract Co-Author) Nothing to Disclose

Francesco Avogliero, MD, Massa, Italy (Abstract Co-Author) Nothing to Disclose
Carla Susini, Pisa, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the effects on children's thyroid function of iodinated contrast medium administered during cardiac Computed
Tomography (CT).

METHOD AND MATERIALS

We retrospectively collected data of 64 children (21 neonates and 43 children above 30 days of age, range 1-1642 days)
undergoing cardiac CT with endovenous administration of 1.14%0.17 mi/Kg of Iopromide (370 mg I/ml). In order to evaluated thyroid
function, thyroid-stimulating hormone (TSH) was measured before CT, at 48 hours after CT and at discharge from hospital, which
occurred 20.30+20.81 days after the exam.



RESULTS

At baseline, TSH was normal in 47, increased in 13 and reduced in 4 children; at 48 hours it was normal in 13, increased in 2 and
reduced in 44 cases (not available in 5 cases); at discharge it was normal in 40, increased in 8 and reduced in 8 children (not
available in 8 cases). Of the 13 patients with increased TSH at baseline, 7 experienced normalization, 5 retained high TSH values
and 1 had reduced TSH at discharge. Of the 4 children with reduced TSH at baseline, 3 experienced normalization and 1 still had
reduced TSH at discharge.

CONCLUSION

Our data suggest that the majority of children experienced hyperthyroidism (reduced TSH) at 48 hours after iodinated contrast
medium endovenous administration, but this condition was transient, in fact TSH normalized in most patients at discharge from
hospital. In subjects with already altered TSH at baseline, hormone response following iodinated contrast medium showed high
variability. Thyroid function should be closely monitored in children which experience iodine overload due to diagnostic/interventional
procedures.

CLINICAL RELEVANCE/APPLICATION

Administration of iodinated contrast can have a significant effect on children's thyroid function, thus the latter should be monitored
due to its critical importance in neurological development.

RC613-03 Advanced Virtual Monochromatic Reconstruction in Pediatric Abdominal CT Using a Low Iodine
Concentration Contrast Medium: Image Quality Comparison with Conventional CT
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PURPOSE

To evaluate advanced virtual monochromatic images reconstructed from dual-energy abdominal CT using low iodine concentration
contrast media in children, in terms of image quality and radiation dose

METHOD AND MATERIALS

From December 2016 to April 2017, 20 children (13 boys and 7 girls; mean age 10.7; range 2-19 years) underwent both dual-energy
abdominal CT using a low iodine concentration contrast agent of 300 mgl/ml (Group A) and conventional polychromatic abdominal
CT using a standard iodine concentration contrast medium (a tube voltage of 80-100kVp, iodine concentration of contrast agent
350 mgl/ml, Group B) within 3 months comprised our study. Advanced virtual monochromatic images (Mono+) were reconstructed at
60 keV. For quantitative analysis, mean attenuation, noise, signal-to-noise ratio (SNR), and contrast-to-noise ratio (CNR) were
compared. Overall image quality was subjectively scored on a 5-point scale. Radiation dose and total iodine load were compared
between two examinations.

RESULTS

The mean attenuations of liver and aorta were higher in group B than in group A (131.6+16.4 vs. 120.5+10.1 and 221.2+22.2 vs.
202.1+23.1, p = 0.02 and 0.02, respectively). Group A showed higher noise than group B (22.5+6.0 vs. 14.1+5.6 at the
subcutaneous fat of the anterior abdominal wall, p < 0.001). CNR and SNRs of liver, pancreas and aorta showed no significant
difference between two groups. Overall image quality scores were similar between two groups (4.50+0.48 vs. 4.16+0.62, p > 0.05).
Low-iodine-concentration dual energy CT revealed significantly diminished radiation dose and iodine load (28.9% and 38.6%
reduction, respectively), compared with standard-iodine-concentration polychromatic CT.

CONCLUSION

The duel-energy abdominal CT using Mono+ reconstruction algorithm and low iodine-concentration contrast medium can reduce
both radiation dose and iodine load, while maintaining image quality in children.

CLINICAL RELEVANCE/APPLICATION

When it comes to contrast-enhanced CT in children, it is desirable to reduce radiation dose and iodine load. In this regard, duel-
energy abdominal CT using low iodine concentration contrast media would be a good way to achieve this goal.

RC613-04 Gadoterate Meglumine Pharmacokinetics, Safety and Efficacy in Pediatric Subjects Aged Less Than 2
Years
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PURPOSE

To evaluate the pharmacokinetics profile in plasma of gadoterate meglumine (Dotarem®, Guerbet, France) in children aged <2
years.

METHOD AND MATERIALS



Subjects aged <2 years with normal estimated Glomerular Filtration Rate (eGFR) and scheduled to undergo a gadolinium-enhanced
MRI of any body region (dose: 0.1 mmol/kg) were included in this multicenter and open label study. A population pharmacokinetics
approach was used. For each subject, blood samples were collected at three time points allocated by randomization, from 10 min to
8 hours after injection. Adverse events were recorded. Efficacy was assessed in subjects who underwent MRI of the Central
Nervous System (CNS).

RESULTS

A total of 45 children received gadoterate meglumine (male: 48.9%; mean age: 9.9 months). Five children were <1 month old, 9
were 1 to 3 months old and 31 were >3 to <24 months old. Mean (£SD) baseline eGFR was 129.7+41.5 mL/min/1.73 m2. Median
area under the curve was 1591 h.ymol/L and terminal half-life, 1.35 h. Median total clearance and volume of distribution at steady
state, both body weight normalized, were 0.06 L/h per kg and 0.047 L/kg, respectively. Only one child (2.2%) experienced one
adverse event related to gadoterate meglumine: a moderate rash. No serious adverse reactions were reported. Regarding efficacy
evaluation in subjects with CNS indication (n=28), lesion visualization was improved after administration of gadoterate meglumine.
Lesions were identified in 15 subjects with pre-contrast images and in 16 subjects with pre- and post-contrast images.

CONCLUSION

At the standard dose of 0.1 mmol/kg, pharmacokinetics, safety and efficacy of gadoterate meglumine in children <2 years old are
similar to those observed in older children or adults.

CLINICAL RELEVANCE/APPLICATION
As of today, the pharmacokinetics profile in children aged less than 2 years is not known for gadoterate meglumine

RC613-05 In Vitro Evaluation of Sequential Contrast Media/Saline Injection Using Automatic Contrast Media CT
Injector for Contrast Enhanced CT at Any Phase of Injection
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PURPOSE

There is a clear need to reduce both IV Iodine concentration per ml of contrast media (CM) and radiation exposure. The degree of
CT contrast enhancement increases proportionally with iodine concentration and the level of x-ray energy (ie, tube voltage). X-ray
output energy at low e.g. 80 kVp is closer to the iodine k edge of 33 keV, which helps to improve vascular and parenchymal
enhancement while simultaneously reducing radiation absorption. Automatic CT Injectors that can reduce lodine concentration by
mixing saline and CM at any phase of injection without need to replace the contrast. Our aim was to evaluate in vitro the iodine
concentration that can be reached during sequential injection of contrast and saline.

METHOD AND MATERIALS

Sequential injections of saline and CM (Omnipaque 350) at flow rates of 2, 5 and 8 ml/sec were performed using CT motion XD 8000
ulrich medical automatic CM injector and collected in volumes of 60 ml each in dilutions from 10 to 90% with 10% difference and
undiluted CM. The acquired mixtures were analyzed using Agilent Technologies 1260 Infinity series HPLC chromatograph with Zorbax
Eclipse Plus C18 column and UV detector with 5% acetonitrile solution in distilled water. 60ml mix output, 2ml smallest bolus size,
pre-heated CM, 1,5m tube. Statistical analysis was performed.

RESULTS

The results of the chromatography were constant according with the desired level of iodine per ml of CM. For instance at the 30%
dilution of Omnipaque 350 (desired level of iodine in children of 105 mg/ml) we achieved at 8, 5 and 2 ml/sec injection rates 106.3,
115.1 and 104.8 accordingly. Average relative deviation for all sequences was 8, 5 and 2 ml/sec was 6.8, 7.0 and 5.1%
accordingly.

CONCLUSION

Automatic injectors with sequential injection of saline and CM can deliver the desired concentration of iodine per ml of CM. Clinical
applications of this method, including pediatric, are under evaluation.

CLINICAL RELEVANCE/APPLICATION
Iodine content changes during the injection of CM improve the workflow in busy CT units.
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PURPOSE

One index for image quality in pediatric cardiac CTA(c-CTA) is a contrast noise ratio (CNR). Optimal CNR at actual c-CTA may be
achievable by the selecting tube current second corresponding to a predicted contrast arterial enhancement. Therefore it is
necessary to increase the prediction accuracy in advance. The purpose of our study was to compare the test-bolus technique with
diluted and undiluted contrast material for predicting aortic enhancement on c-CTA and reveal the usefulness of the test-bolus
technique with diluted contrast material on c-CTA.

METHOD AND MATERIALS

Between Feb 2015, and Nov 2016, patients were divided into two protocols; Group A, undiluted contrast material (40 patients) and
Group B, diluted contrast material (50 patients) were performed test-scan and helical scan using 64-detector CT (GE VCT 80kVp,
50mA-300mA, 64x0.625mm, 0.35s/r, helical pitch 1.375). We calculated contrast enhancement (per gram of iodine: AHU/gI) of the
ascending aorta. We compared the contrast enhancement for the test-bolus technique with undiluted and diluted contrast
materials. In addition, we also compared the contrast enhancement for the c-CTA and for each test-bolus technique.

RESULTS

The mean contrast enhancement in the ascending aorta was significantly higher in group B than for group A (275.2 vs. 131.9 HU/gI
, p <0.001). There was a significant difference in the correlation between the contrast enhancement of the ascending aorta on c-
CTA images and images acquired with the test bolus using undiluted- or diluted contrast material (p < 0.001). In group B the
correlation had very strong positive linear relationship (r = 0.92, p < 0.001) than group A (r = 0.78).

CONCLUSION

We observed that the aortic enhancement obtained at the test-bolus technique with undiluted contrast material is closely
correlated to the enhancement of c-CTA. The test-bolus technique with diluted contrast material is therefore useful for predicting
the aortic enhancement before scanning c-CTA.

CLINICAL RELEVANCE/APPLICATION

Using diluted contrast material method at c-CTA, Controlling CNR may be a promising method to optimize image quality and radiation
dose.
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LEARNING OBJECTIVES

1) Understand the fundamental strategies of the Image Gently Alliance. 2) Learn how the Image Gently model exemplifies a culture
of safety. 3) Be able to discuss challenges of radiation awareness efforts.

RC613-08 Dose Reduction: Setting Up Size Specific Radiographic Techniques for Pediatric CT
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LEARNING OBJECTIVES

1. To understand the limitations of the Computed Tomography Dose Index (CTDI) with respect to estimating pediatric radiation
doses during CT scanning.2. To understand the purpose and strengths of the Size Specific Dose estimate (SSDE) with respect to
estimating pediatric radiation doses during CT scanning.3. To understand how to develop accepted dose levels during CT scanning
of patients of all sizes from the newborn infant to the bariatric patient for the variety of examinations performed in a given
department.4. To understand how to estimate the projected patient dose prior to the scan on any available CT scanner within a
given department and adjust the radiographic technique prior to the scan if the estimated projected dose is greater than the
department's accepted dose levels.

Active Handout:Keith Jerel Strauss
http://abstract.rsna.org/uploads/2017/17000843/Active RC613-08.pdf
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PURPOSE

To present a rigorous and exhaustive analysis of dosimetric data to assess Diagnostic Reference Levels (DRLs) in paediatric
Interventional Cardiology (IC) procedures, overcoming inconsistencies of previous studies. Our work represents the keystone of an
incoming multi-center project to develop National DRLs, missing to date.

METHOD AND MATERIALS

IC procedures were divided in two groups (57 diagnostic, 103 therapeutic) and stratified into five standard body weight (BW)
ranges (<5 kg, 5-15 kg, 15-30 kg, 30-50 kg, 50-80 kg). Four dose-related quantities (dose-area product DAP, air-kerma at the
reference point Ka,r, fluoroscopy time FT and number of cine-frames Nf) were extracted from the DICOM Structured Dose Report.
Mean, median, o and 75th (used as DRL definition) values were calculated. Analysis of fluoroscopy and angiography contributions to
the total dose was also performed. Correlations between DAP and BW was studied, focusing on specific types of interventions
(Pearson's coefficients and linear regression equations calculated). Student's t test (95% c.i.) was used to compare quantities
between the groups [diagnostic (D-) vs. therapeutic (T-)] and DAP/BW ratios for different procedure types.

RESULTS

Local DRLs found in this study are aligned to those published in literature: global DRLs for DAP were 19.3 Gy-cm2 for D- and 16.7
Gy-cm2 for T-cases. Comparison of D- and T-DRLs of DAP and Ka,r did not show statistically significant differences (fig.1). As
expected, dose resulted to be proportional to BW, particularly for therapeutic group. FT markedely decreased with increasing
weight; the longest FT was found for procedures performed on newborns (<5 kg), with T-FT 41% larger than D-FT on average
(p<0.05). No significant difference in Nf was observed between D- and T-procedures. Relevant contribution of angiography to the
total dose was observed, thus efforts for reduction are needed.

CONCLUSION

Dose to children for IC is largely variable due to differences in body size and procedures. Setting DRLs is recommended in order to
optimize exposures and minimize risks. This work represents a pilot study which will be soon extended to the first multi-center
National study, aiming to define DRLs for paediatric IC procedures.

CLINICAL RELEVANCE/APPLICATION

Interventional cardiology considerably contributes to expose children to ionizing radiation risks. A standardize methodology is crucial
to assess consistent paediatric Diagnostic Reference Levels.

RC613-10 Dose Evaluation in Neonatal X-Ray Imaging Using a Digital Detector: Benchmarking Three Hospitals
Thursday, Nov. 30 10:50AM - 11:00AM Room: S102CD

Participants

Teun Minkels, MSc, Eindhoven, Netherlands (Abstract Co-Author) Nothing to Disclose

Carola V. Pul, PhD, Veldhoven, Netherlands (Presenter) Institutional research collaboration, Koninklijke Philips NV
Peter Andriessen, Veldhoven, Netherlands (Abstract Co-Author) Nothing to Disclose

Toine v. Linden, Veldhoven, Netherlands (Abstract Co-Author) Nothing to Disclose

Lida Dam-Vervloet, MSc, Zwolle, Netherlands (Abstract Co-Author) Nothing to Disclose

Irma Verstraaten, Zwolle, Netherlands (Abstract Co-Author) Nothing to Disclose

Ward Cottaar, PhD,MSc, Eindhoven, Netherlands (Abstract Co-Author) Nothing to Disclose

Cecile R. Jeukens, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
c.vanpul@mmc.nl
PURPOSE

While x-rays have diagnostic benefit, detrimental effects of ionizing radiation can occur, particularly in preterm infants. Diagnostic
Reference Levels (DRLs) expressed in dose-area product (DAP) for x-ray examinations have been published in the Netherlands, for
newborns, one-year-old and five-year-old children. However, no DRLs are available for preterm infants. In addition, it is unknown
what the achievable DRL would be if digital x-ray systems are used. In this benchmarking study we investigate the DAP for three
Dutch Neonatal Intensive Care Units (NICUs) using digital flat panel detectors. Monte Carlo simulations are used to calculate
effective dose.

METHOD AND MATERIALS

4461 thorax, thorax-abdomen and abdomen x-ray images from three Dutch NICUs over a two year period were analyzed
retrospectively. For each image, DAP, kV and mAs was obtained from DICOM headers. Subsequently, effective dose was calculated
per patient weight category using Monte Carlo software (PCXMC, Helsinki, Finland). Calculations of lung doses were experimentally
validated with thermoluminescent dosimeter (TLD) measurements in a Gammex 610 Neonatal Chest Phantom on two different mobile
X-ray systems.

RESULTS

The figure shows DAP-values (25th/75th percentile) for thorax AP examinations. Hospital A places detector in the incubator tray, B
and C place it directly under the patient. Median DAP for thorax AP-exams ranged between 0.05uGym2-0.69uGym?2 for different
weight categories, resulting in mean effective doses between (4+4)uSv and (20+8)uSv per examination. Substantial differences in
protocols were observed: positioning of the x-ray detector in the incubator tray instead of directly underneath the patient resulted
in a transmission reduction of 13-41% depending on kV and incubator model. The TLD measurements show a lung dose on average
35% lower than the PCXMC calculations for most settings.

CONCLUSION



Although DAP values and effective doses are low compared to literature, this benchmarking study shows that standardization of
protocols helps to further lower overall doses in vulnerable preterm infants. Strategies to lower doses (e.g. x-ray detector in the
incubator) have to be evaluated in clinical practice and balanced against the disadvantages (hygiene; disturbing sleep).

CLINICAL RELEVANCE/APPLICATION

Digital X-rays result in low effective dose per image and standardization of protocols can help to further lower overall doses in
vulnerable preterm infants

RC613-11 Determination of the Best ASIR-V Blending Level for Low Dose Pediatric Chest CT
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PURPOSE

To explore the optimal blending level of adaptive statistical iterative reconstruction V (ASIR-V) in low dose pediatric chest CT.
METHOD AND MATERIALS

20 pediatric patients aging from 1 to 5 years were enrolled and underwent chest scans on wide-coverage volumetric CT scanner
(Revolution CT, GE healthcare). The tube voltage was 70kV. Images with six different ASIR-V blending levels (0%, 20%, 40%, 60%,
80% and 100%) were reconstructed. The image quality of lung and standard algorithms were evaluated by two radiologists using 5-
point scores, when their scores were inconsistent, averaged score as a result. Image attenuation and noise were measured and
signal-to-noise (SNR) was calculated. Data among different ASIR-V levels was compared with Friedman test.

RESULTS

With the increase of ASIR-V blending level, the noise decreased and increased gradually. The subjective scores of two readers had
moderate consistency (kappa=0555, P=0.059). Images of ASiR-V60% and ASiR-V80% were rated higher than other levels (P<0.05),
and images with lung were rated higher than standard algorithms (X2=7.00, P=0.008). On images with ASiR-V60% and ASiR-V80%,
there was no significant difference between lung and standard algorithms (P>0.05).

CONCLUSION
ASIiR-V60% to 80% is optimal blending level for pediatric chest CT.
CLINICAL RELEVANCE/APPLICATION

Best ASIR-V blending level for low dose pediatric chest CT scan mode has comprehensive advantages in reducing radiation dose
while ensuring high image quality, and is of great clinical application value in the pediatric chest CT scan, especially in the
observation of fine structures, such as small airways, interstitial tissues, and so on .

RC613-12 Patient-based Image Quality Metrology Program for Pediatric Clinical Chest Projection Imaging
Thursday, Nov. 30 11:10AM - 11:20AM Room: S102CD

Participants

Ranish D. Khawaja, MBBS, Durham, NC (Presenter) Nothing to Disclose

Jered R. Wells, PhD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Aiping Ding, PhD, DSc, Troy, NY (Abstract Co-Author) Nothing to Disclose

Donald P. Frush, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Ehsan Samei, PhD, Durham, NC (Abstract Co-Author) Research Grant, General Electric Company; ; Research Grant, Siemens AG; ;
Advisory Board, medInt Holdings, LLC

Gary R. Schooler, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
ranish.khawaja@duke.edu
PURPOSE

Many factors affect radiographic image quality (IQ), such as exposure and post processing. Assessment of quality is limited to one
or a few physical measures (e.g., noise, contrast), or time consuming and subjective observer studies. We developed a tool for
automated quality assessment in adults that includes 10 perceptual attributes of chest radiographs including: lung grey level, lung
detail, lung noise, rib-lung contrast, mediastinum noise, and subdiaphragm-lung contrast. Attributes are characterized as a physical
quantity using an automated process along (vertical) lung centerlines, highly dependent on region-of-interest (ROI). The purpose of
this project is to expand the computer algorithm to pediatric patients, allowing quantification of measurable perceptual attributes in
pediatric chest radiographs to objectively assess IQ.

METHOD AND MATERIALS

With unaltered application of the automated IQ algorithm on pediatric radiography, the results yielded poor registration of ROIs on
the smaller patients [Fig 1A]. In this IRB-approved HIPAA compliant retrospective study, 184 consecutive clinical chest radiographs
(PA/AP; age range 0-18 years) were collected from our clinical operation to first assess correlation coefficients between rib width,



rib interspace, and vertebral body width with patient age and chest width to properly adapt the size of ROIs for use in the IQ
algorithm [Fig 1B].

RESULTS

Based on linear fitting to measured data, the coefficients of determination (R2) between 5th rib width, 5th rib interspace and 5th
vertebral body width with chest width were 0.90, 0.78 and 0.83, respectively [Fig 1C]. The coefficients when age was used a
reference parameter were as follows: 0.85, 0.79 and 0.75, respectively [Fig 1D]. Above data were used to program a size-specific
ROI for measuring the physical quantity metrics of chest radiographs. Execution of the program was demonstrated on portable
image with improved performance [Fig 1E].

CONCLUSION

Image-based IQ indices from our novel tool, now modified for children, can be readily applied for automated evaluation of perceptual
image quality in clinical pediatric chest radiography (phase II).

CLINICAL RELEVANCE/APPLICATION

Our novel automated computer algorithm can quantify measurable perceptual attributes of chest radiographs in children, and
ultimately be used for monitoring image quality, and protocol optimization.

RC613-13 Children Centered Care: The Development and Use of a Multi-Faceted Concept for MRI of Children
Aged 4-10 with the Aim to Reduce the Need of Anesthesia and Increase Comfort for Children and
Parents

Thursday, Nov. 30 11:20AM - 11:30AM Room: S102CD

Participants

Stine B. Runge, MD, Kolding, Denmark (Abstract Co-Author) Nothing to Disclose
Kim Jensen, Kolding, Denmark (Abstract Co-Author) Nothing to Disclose

Ib E. Jensen, MD, Odense S, Denmark (Abstract Co-Author) Nothing to Disclose
Nicolaj L. Christensen, MD,PhD, Vejle, Denmark (Presenter) Nothing to Disclose

For information about this presentation, contact:
Stinebjerrum@hotmail.com
CONCLUSION

Four main interventions were used: An educative app, pediatric MRI Radiographers, a toy scanner and child-friendly environment
with lights, graphics and in-bore solution. The CCC concept markedly reduces the need for anesthesia in children aged 4-6 and
improves the quality experienced by children in all age groups and their parents.

Background

MRI of younger children often requires general anesthesia to achieve an acceptable image quality. Anesthesia can be unpleasant
and anxiety provoking for children and parents. It may induce cognitive disturbances and ADHD. Rare complications include
aspiration and death. For non-sedated children an MRI examination itself can be frightening. We developed and tested in a
prospective set-up a multi-faceted concept to markedly reduce the need for anesthesia for children aged 4-6 and to increase
comfort for children aged 4-10, and their parents: An interactive app for use at home in which the child is introduced to the
experience in the scanner and the physical environment, creating comfort and recognizability Selection and communicative training
of a dedicated pediatric team of MRI Radiographers Establishment of a children’s lounge with a toy-scanner The use of child-
friendly environment with lights, graphics and in-bore solution to create positive distraction with movies and themes known from the
app during the MRI examination

Evaluation

For children aged 4-6, the use of anesthesia was compared before establishment of the Children Centered Care (CCC) concept and
after. For children all ages, patient-experienced quality and comfort was evaluated in a questionnaire including questions for the
parents and a visual scale for the children to use.

Discussion

Preliminary data are available. 156 children were included before establishment of the CCC concept and 79 after. Of these, 20/40
(50%) children aged 4-6 had general anesthesia before CCC vs. 1/14 (7%) after. Among children aged 4-10, 103/133 (77%)
reported to be comfortable during the examination before CCC vs. 60/71 (85%) after. The parental sense of security during their
child’s MRI was measured as 'very high' in 104/133 (78%) before and 68/71 (96%) after.

RC613-14 The Value of Child-sized MRI Simulation in the General Anesthetic Pediatric Population: A Single
Center Review

Thursday, Nov. 30 11:30AM - 11:40AM Room: S102CD

Participants

Elisabeth O Dwyer, MBBCh , Dublin, Ireland (Presenter) Nothing to Disclose
Rachel O'Connor, Dublin, Ireland (Abstract Co-Author) Nothing to Disclose
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Aisling Snow, MBBCh,MD, Dublin, Ireland (Abstract Co-Author) Nothing to Disclose
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PURPOSE

MRI is a mainstay of pediatric imaging but is frequently challenging due to the associated length of studies and noisy sequences. In
patients aged between 4 and 7 years general anesthesia (GA) is often required to allow diagnostic, motion-free images to be



obtained. However, GA is a costly and timely procedure and carries a risk of patient morbidity. Child-sized MRI simulators allow play-
based simulation of the MRI experience, including objective evaluation of the child's ability to remain still during life-like sequences.
They can also act as a screening tool to identify children who likely able to undergo MRI without general anesthetic through
familiarizing them with the environment, sounds, and equipment, while teaching them skills (such as breathing and relaxation) to
cope with study.

METHOD AND MATERIALS

Patients between 4 and 7 years underwent MRI simulation using a Playful MRI (DOmed, Lyon, France) immediately prior to imaging
when technologist staffing permitted and unless there was underlying patient developmental delay. We retrospectively reviewed all
patients who underwent MRI simulation prior to imaging over the period January 2016 to December 2016 at a tertiary referral
paediatric hospital. We reviewed whether the end point diagnostic study was diagnostic and whether patients had previously
required MRI with general anesthetic. MRI waiting times over the study period were reviewed. MRI costs were estimated based on
known departmental costings.

RESULTS

92 patients underwent MRI simulation with 82 patients having diagnostic MRI (88.1%). Increasing the number of walk in patients
post-simulation was associated with a significant reduction in the 'routine' GA MRI waiting time from 29 months to 18 months. The
cost of MRI without GA was approximately €250 and the cost of MRI with GA was approximately €950, with a GA-specific cost
saving of €57,400 over 12 months.

CONCLUSION

MRI simulation was successful in the majority of developmentally normal pediatric patients between 4 and 7 years, who previously
would have required general anesthetic. MRI simulation offers many benefits to radiology department through wait time, cost and
time savings and also limits the number of general anesthetics performed in this population.

CLINICAL RELEVANCE/APPLICATION
MRI simulation is a cost and time saving measure in paediatric MRI department.
RC613-15 MR Imaging of the Non-Sedated Child

Thursday, Nov. 30 11:40AM - 12:00PM Room: S102CD

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

For information about this presentation, contact:

msgee@partners.org
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Interventional Series: Non-Vascular Interventions

Thursday, Nov. 30 8:30AM - 12:00PM Room: N226

AMA PRA Category 1 Credits ™: 3.25
ARRT Category A+ Credits: 3.75

m Discussions may include off-label uses.

Participants
Mitchell T. Smith, MD, Golden, CO (Moderator) Nothing to Disclose
Jonathan M. Lorenz, MD, Chicago, IL (Moderator) Nothing to Disclose

Sub-Events
RC614-01 Treating Ascites: Paracentesis, TIPs, PleuRx, Denver Shunt - Which One and Why?
Thursday, Nov. 30 8:30AM - 8:45AM Room: N226

Participants
Albert A. Nemcek JR, MD, Chicago, IL (Presenter) Consultant, B. Braun Melsungen AG

RC614-02 Transthoracic Biopsy Considerations
Thursday, Nov. 30 8:45AM - 9:00AM Room: N226

Participants
Ramona Gupta, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review basic anataomy and techniques in transthoracic biopsy. 2) Discuss updates in devices and equipment. 3) Discuss
complications, methods to prevent, and methods to treat.

RC614-03 Refractory Abscess Management
Thursday, Nov. 30 9:00AM - 9:15AM Room: N226

Participants
Rakesh C. Navuluri, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:
RNavuluri@radiology.bsd.uchicago.edu
LEARNING OBJECTIVES

1. Various techniques for managing complex collections 2. Management of fistula-abscess complex 3. Management of pancreatic
collections

LEARNING OBJECTIVES

1) The learner should have a better understanding of the various etiologies associated with refractory abscesses, as well as
treatment strategies that may be employed in such cases.

RC614-04 Metabolic Characterization of Drainage-Resistant Klebsiella Pneumoniae Liver Abscesses by Serum
1H-NMR Spectroscopy

Thursday, Nov. 30 9:15AM - 9:25AM Room: N226

Participants

Zhihui Chang, BMedSc, MMed, Shenyang, China (Presenter) Nothing to Disclose
Jiahe Zheng, Shenyang, China (Abstract Co-Author) Nothing to Disclose
Zhaoyu Liu, MD, Shenyang, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
cmuwisdom@126.com
PURPOSE

To explore the metabolic characterization of drainage-resistant Klebsiella pneumoniae liver abscesses(DRKPLAs) by serum 1H-
Nuclear magnetic resonance (NMR) spectroscopy.

METHOD AND MATERIALS



This study had medical ethics committee approval, with waiver of informed consent. Hospital records of all patients with a diagnosis
of liver abscess between June 2015 and December 2016 were retrieved from an electronic hospital database. Twenty patients with
confirmed DRKPLAs were studied. Meanwhile we collected twenty consecutive patients with drainage-sensitive Klebsiella
pneumoniae liver abscesses(DSKPLAs) as control. Serum samples from the two group were analyzed by 1H NMR spectroscopy. 1H
NMR metabolic profiling was analyzed by partial least squares discriminant analysis (PLS-DA). Metabolites were identified using the
Human Metabolome Database and pathway analysis was performed.

RESULTS

PLS-DA test was able to discriminate between the two groups. Glucose, lactate and 3-hydroxybutyrate were found to be
upregulated in DRKPLAs, however glutamine and alanine were downregulated compared to DSKPLAs. Pathway analysis indicated that
amino acid metabolism was significantly different in the DRKPLAs compared with DSKPLAs. D-Glutamine and D-glutamate metabolism
have the greatest impact.

CONCLUSION

Glutamine identified in our study may be a potential target for promoting liquidation of DRKPLAs and are worthy of further
investigation.

CLINICAL RELEVANCE/APPLICATION

Glutamine may be a potential target for promoting liquidation of DRKPLAs through reverse the impaired macrophage function and
increase NK cell activity.

RC614-05 Percutaneous Enterocutaneous Fistula Repair
Thursday, Nov. 30 9:25AM - 9:40AM Room: N226

Participants
Grace Knuttinen, MD, PhD, Phoenix, AZ (Presenter) Consultant, Abbott Laboratories

For information about this presentation, contact:
knuttinen.grace@mayo.edu
LEARNING OBJECTIVES

1) To identify relevant anatomy and various causes of enterocutaneous fistulas (ECF). 2) To describe various interventional
techniques available for the treatment of ECF. 3) To understand the importance of short and long term follow up.

RC614-06 Celiac Plexus and Other Abdominal Blocks
Thursday, Nov. 30 9:40AM - 9:55AM Room: N226

Participants
Mitchell T. Smith, MD, Golden, CO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify important anatomy for celiac plexus blockade. 2) Describe the appropriate technique and approach for celiac plexus
blocks. 3) Recognize the major and minor complications from neurolysis of the celiac plexus.

RC614-07 Primary Biliary Stenting
Thursday, Nov. 30 9:55AM - 10:10AM Room: N226

Participants
Joseph P. Erinjeri, MD, PhD, New York, NY (Presenter) Nothing to Disclose

RC614-08 Percutaneous Cholecystostomy for Emphysematous Cholecystitis
Thursday, Nov. 30 10:10AM - 10:20AM Room: N226

Participants
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Gowthaman Gunabushanam, MD, New Haven, CT (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
amir.imanzadeh@yale.edu
PURPOSE

To evaluate the safety and efficacy of percutaneous cholecystostomy in treating patients with acute emphysematous cholecystitis
that are poor surgical candidates.

METHOD AND MATERIALS

This is a HIPAA-compliant, single center retrospective study. IRB exemption was obtained. We searched our institutional radiology
database for patients with emphysematous cholecystitis that were treated using percutaneous cholecystostomy. Ten consecutive
patients treated between 2008-2017 were identified, and demographic, clinical, laboratory, imaging, and overall outcome data were



obtained.
RESULTS

Mean patient age was 75 £ 12 years, including 6 men and 4 women. Sixty percent (6/10) of patients had diabetes, of which 5
presented with abdominal pain. Preprocedure imaging was done using ultrasound (US), CT, and both US and CT in 2, 7 and 1
patients respectively. All patients had intraluminal or intramural gas as well as gallbladder wall thickening, and 80% (8/10) had
calculi. All patients received broad spectrum antibiotics (Piperacillin-Tazobactam £ Metronidazole) prior to the procedure.
Cholecystostomy was done using combined US-fluoroscopy guidance in all patients. Patients' symptoms resolved at a mean of 2.9
1.4 days post-procedure. Ninety percent (9/10) of patients were discharged in a stable condition at a median duration of 8 days
post-procedure. Survival rate at 30 days after presentation was 90% (9/10). One patient died on the sixth post-procedure day
from sepsis. Two other patients died within one-year post procedure from unrelated causes: congestive heart failure and
metastatic ovarian cancer. Forty percent (4/10) of patients had elective cholecystectomy at a median interval of 53 days post
procedure. In 40% (4/10) patients, cholecystostomy was the definitive treatment, with tube removal at a mean of 152 days post-
procedure.

CONCLUSION

Percutaneous cholecystostomy appears to be a safe and effective stabilizing treatment in patients with acute emphysematous
cholecystitis that are poor surgical candidates. In a significant proportion (40%) of patients, cholecystostomy serves as the
definitive therapy.

CLINICAL RELEVANCE/APPLICATION

Percutaneous cholecystostomy is a valuable temporizing measure, and may even serve as the definitive therapy in patients with
emphysematous cholecystitis that are unable to undergo surgery.

RC614-09 Thoracic Duct Embolization
Thursday, Nov. 30 10:35AM - 10:50AM Room: N226

Participants
Ron C. Gaba, MD, Chicago, IL (Presenter) Research Grant, Guerbet SA

For information about this presentation, contact:
rgaba@uic.edu
LEARNING OBJECTIVES

1) To recognize standard lymphatic anatomy. 2) To understand to basic principles that underlie thoracic duct embolization. 3) To
be familiar with standard technical approaches to thoracic duct embolization.

RC614-10 Nodal Lymphangiogram and Embolization for the Treatment of Postoperative Groin Lymphoceles
Thursday, Nov. 30 10:50AM - 11:00AM Room: N226

Awards
Student Travel Stipend Award

Participants

Resmi Charalel, MD, New York, NY (Presenter) Nothing to Disclose

Seung Kwon Kim, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose
Olaguoke K. Akinwande, MD , St Louis, MO (Abstract Co-Author) Nothing to Disclose
Raja Ramaswamy, MD, Saint Louis, MO (Abstract Co-Author) Nothing to Disclose

PURPOSE
To investigate safety and efficacy of nodal lymphangiogram and embolization as treatment for postoperative lymphoceles.
METHOD AND MATERIALS

Retrospective review of all patients who have undergone nodal lymphangiogram and embolization as treatment for postoperative
lymphoceles at single US academic medical center to date from December, 2016 to April, 2017. Prior to nodal lymphangiogram,
patients had standard of care treatment with indwelling percutaneous drain placement and alcohol sclerosis with minimal clinical
improvement. Patients were evaluated pre-procedure for drain output. Nodal lymphangiogram was performed with lipiodol via most
prominent lymph node near lymphocele to demonstrate lymphatic ducts feeding lymphocele. N-butyl cyanoacrylate embolization was
performed of prominent ducts feeding lymphocele and node itself. Primary endpoint was time to drain removal. Patients were also
monitored for adverse events such as lymphedema.

RESULTS

Four patients underwent nodal lymphangiogram and embolization following prolonged course with indwelling lymphocele drain. The
average patient age was 57 years old and three out of four (75%) were male. All patients developed a lymphocele as postoperative
complication. Pre-procedure, drains were present for an average time of 28 days and alcohol sclerosis had been performed an
average of 1.75 times. The average drain output was 460 mL per day. Post-procedure, the average time for drain removal was 19
days. One patient had a complex pre-procedure course including recurrent lymphocele infections and developed concern for repeat
infection post-procedure, treated with antibiotics. There were no other adverse events over an average followup time of 50.5 days.

CONCLUSION

Nodal lymphangiogram and embolization serves as a safe and effective treatment for groin lymphoceles. It can hasten the process
of drain removal and warrants further investigation.

CLINICAL RELEVANCE/APPLICATION

Nodal lymphangiogram and embolization may offer an alternative safe and effective treatment to hasten the resolution of



postoperative lymphoceles.

RC614-11 Advanced Feeding Tube Placement
Thursday, Nov. 30 11:00AM - 11:15AM Room: N226

Participants
Adam N. Plotnik, MBBS,FRANZCR, Santa Monica, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
aplotnik@mednet.ucla.edu
LEARNING OBJECTIVES

1) Understanding of the multiple techniques of placement of percutaneous feeding tubes, including Gastrostomy, Gastrojejunostomy
and jejunostomy tubes. 2) Essential pre and post procedural management for percutaneous feeding tube placements. 3) Review of
the complications of percutaneous feeding tube placements and their management. 4) Tips and tricks for placing percutaneous
feeding tubes in more complex anatomy, e.g., post partial gastrectomy, interposition of colon.

RC614-12 Percutaneous Primary Jejunostomy Tubes Inserted Using Fluoroscopic Guidance: Comparison to
Laparoscopically Inserted Jejunostomy Tubes

Thursday, Nov. 30 11:15AM - 11:25AM Room: N226

Awards
Student Travel Stipend Award

Participants

Rui Dai, Durham, NC (Presenter) Nothing to Disclose

Qi Wang, MD,PhD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Tony P. Smith, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Charles Y. Kim, MD, Durham, NC (Abstract Co-Author) Consultant, Merit Medical Systems, Inc; Consultant, Cook Group Incorporated

For information about this presentation, contact:
charles.kim@duke.edu
PURPOSE

To evaluate outcomes of primary percutaneous jejunostomy(J)-tubes inserted under fluoroscopic guidance in comparison to surgical
J-tubes inserted under laparoscopic guidance.

METHOD AND MATERIALS

A retrospective review was performed on 106 consecutive patients (64 males, mean age 61 years) who underwent percutaneous
insertion of a primary J-tube using fluoroscopic guidance. Insertions at prior J-tube sites were excluded. For comparison, 116
consecutive patients (60 males, mean age 59.7 years) undergoing laparoscopic J-tube insertion without concurrent abdominal
surgery were reviewed. Technical success, major complications occurring within 30 days, and tube exchange rates were analyzed.

RESULTS

All radiologically inserted J-tubes were performed using moderate sedation, whereas general anesthesia was required for all
laparoscopic J-tubes. The technical success rate for both groups was 99% (p=NS, chi square). There were no significant
differences in the freedom-from-event interval for J-tube obstruction, leakage, or need for replacement, when comparing
radiologically versus surgically inserted J-tubes. The major complication rate was 4% for the radiologic J-tube group versus 6% for
the surgical J-tube group (p=NS). In the surgical group, patients who had prior major abdominal surgery had a significantly higher
complication rate (15% vs 3%, p=0.05) whereas prior abdominal surgery had no impact on the complication rate in the radiologic j-
tube group (3% vs 6%, p=0.60) (chi square).

CONCLUSION

Fluoroscopically inserted primary J-tubes demonstrated a high technical success rate and low major complication rate, which were
similar to laparoscopically inserted J-tubes. Prior abdominal surgery was associated with a higher major complication rate for surgical
J-tube insertion, whereas no correlation was observed with radiologic insertion.

CLINICAL RELEVANCE/APPLICATION

Radiologic insertion of primary jejunostomy tubes is a safe option for enteral feeding and may be preferable over surgical J-tube
insertion in patients with prior abdominal surgery.

RC614-13 Safety and Efficacy of Percutaneous Transesophageal Gastric Tubes for Decompression of Malignant
Bowel Obstruction

Thursday, Nov. 30 11:25AM - 11:35AM Room: N226

Awards
Student Travel Stipend Award

Participants
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Alda L. Tam, MD, Houston, TX (Abstract Co-Author) Medical Monitor, Galil Medical Ltd; Research Grant, AngioDynamics, Inc;
Rahul A. Sheth, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose

Maria C. Briones, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Sanjay Gupta, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Steven Y. Huang, MD, Houston, TX (Abstract Co-Author) Scientific Advisory Board, Adient Medical Inc



PURPOSE

Transabdominal gastric decompression is the mainstay of palliation for patients with malignant gastrointestinal obstruction. In
patients with limited percutaneous gastric access, percutaneous transesophageal gastrostomy (PTEG) tubes can be placed for
decompression. Our purpose was to evaluate the safety and efficacy of PTEG tubes compared to transabdominal percutaneous
fluoroscopic gastrostomy (PFG) tubes for decompression.

METHOD AND MATERIALS

Patients with malignant gastrointestinal obstruction underwent placement of either a PTEG or PFG between 2013 and 2017.
Procedural indications, technical success, complications, efficacy, and survival were analyzed.

RESULTS

PTEG tubes were successfully placed in 24 (96%) of 25 patients and PFG tubes were successfully placed in 88 (96.7%) of 91
patients during the study period, P=1.0. Specific indications for PTEG tubes were ascites anterior to the stomach (n=17, 68%),
linitis plastica (n=9, 36%), intervening bowel (n=9, 36%), intervening peritoneal carcinomatosis (n=8, 32%), prior partial
gastrectomy (n=4, 16%), poor gastric distention (n=1, 4%), and upper abdominal varices (n=1, 4%); 16 patients presented with >1
indication. Four complications occurred in 24 patients (16.7%) following PTEG placement (catheter retraction, n=3; catheter
obstruction, n=1) and 16 complications occurred in 88 patients (18.2%) following PFG placement (catheter obstruction, n=5;
catheter migration, n=5; pericatheter infection, n=2; pericatheter leakage, n=2; pain, n=1; transjejunal access, n=1), P=0.87. No
procedural-related deaths occurred for either cohort. All PTEG patients (n=24) described improvement in nausea, vomiting, pain,
and tolerated small amounts of clear fluids. The overall survival was 27 days (median, range 13-288) for the PTEG cohort and 35
days (median, range 4-1107) for the PFG cohort, P=0.26.

CONCLUSION
PTEG tubes are safe and effective for decompression of malignant gastrointestinal obstruction.
CLINICAL RELEVANCE/APPLICATION

Decompression transesophageal gastric tubes have a similar safety and efficacy profile as transabdominal gastric tubes and should
be considered when direct access into the stomach is limited.

RC614-14 Sjrolimus-Eluting Biodegradable Poly-I-Lactic Acid Stent for Granulation-Tissue Formation
Suppression in the Rat Urethra

Thursday, Nov. 30 11:35AM - 11:45AM Room: N226
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PURPOSE

To investigate the use of Sirolimus-eluting biodegradable stents (SEBSs) to suppress granulation-tissue formation after stent
placement in a rat urethral model.

METHOD AND MATERIALS

All experiments were approved by the animal research committee. A total of 36 male Sprague-Dawley rats were randomized into
three equal groups after SEBS placement. Group A received control biodegradable stents. Groups B and C received 90-pg/cm2 and
450-pg/cm2 SEBS stents, respectively. Six rats in each group were sacrificed after 4 weeks; he remaining rats were sacrificed after
12 weeks. The therapeutic effectiveness of SEBS stents was assessed by comparing the results of retrograde urethrography and
histological examination. Kruskal-Wallis and Mann-Whitney U tests were used to evaluate statistical differences.

RESULTS

SEBS placement was technically successful in all rats. Urethrographic and histological examinations revealed significantly less
granulation-tissue formation at both time points in the rats receiving SEBS stents (groups B and C) compared with group A (all p <
0.05). There were no significant differences in urethrographic and histological findings between groups B and C (all p > 0.05).
However, the mean epithelial-layer number in group B was higher than that in group C at 4 weeks after stent placement (p <
0.001). Apoptosis increased in group C compared with groups A and B (all p < 0.05).

CONCLUSION

SEBSs suppress granulation-tissue formation secondary to stent placement in a rat urethral model; local therapy with SEBSs may
be used to decrease stent-related granulation-tissue formation.

CLINICAL RELEVANCE/APPLICATION
Local therapy via Sirolimus-eluting biodegradable stents may be used to decrease stent-related granulation-tissue formation.
RC614-15 Advanced Genitourinary Procedures

Thursday, Nov. 30 11:45AM - 12:00PM Room: N226

Participants
Emily C. Bendel, MD, Rochester, MN (Presenter) Nothing to Disclose



LEARNING OBJECTIVES

1. Improve basic knowledge of Polycystic Kidney Disease and therapies available. 2. Learn about percutaneous therapeutic
sclerotherapy available with Interventional Radiology. 3. Discuss patient selection and outcomes after percutaneous sclerotherapy
of renal cysts. 4. Discuss role for minimally-invasive genitourinary procedures going forward.

LEARNING OBJECTIVES

1) Improve basic knowledge of Polycystic Kidney Disease and therapies available. 2) Learn about percutaneous therapeutic
sclerotherapy available with Interventional Radiology. 3) Discuss patient selection and outcomes after percutaneous sclerotherapy
of renal cysts. 4) Discuss role for minimally-invasive genitourinary procedures going forward.
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Sub-Events

RC615A Sonographic & MRI Directed Procedures

Participants
Amy S. Campbell, MD, Maitland, FL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Determine which procedure is the right choice for their patient. 2) Examine the planning process behind both sonographic and
MRI directed procedures. 3) Illustrate how both sonographic and MRI directed procedures are performed. 4) Develop a strategy for
management of pitfalls and complications.

RC615B Digital Breast Tomosynthesis Biopsy

Participants
Stamatia V. Destounis, MD, Scottsville, NY (Presenter) Hologic, Inc. Scientific Advisory Board

For information about this presentation, contact:
sdestounis@ewbc.com
LEARNING OBJECTIVES

1) Discuss the improvements in cancer detection and biopsy challenges related to the implementation of digital breast
tomosynthesis. 2) Review current literature relevant to 3D-guided image biopsy in comparison to traditional stereotactic core
biopsy. 3) Provide an overview of the 3D-guided biopsy procedure. 4) Review the advantages and complications.

RC615C Radiology/Pathology Concordance

Participants
Dag Pavic, MD, Charleston, SC (Presenter) Nothing to Disclose

For information about this presentation, contact:
pavic@musc.edu
LEARNING OBJECTIVES

1) Describe the radiology-pathology concordance process. 2) Recognize the factors which render a lesion concordant or discordant.
3) Identify high-risk lesions and review their management recommendations.

Active Handout:Dag Pavic

http://abstract.rsna.org/uploads/2017/17000193/Active RC615C.pdf
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RC616
Authorship in Radiology (Sponsored by the RSNA Professionalism Committee)

Thursday, Nov. 30 8:30AM - 10:00AM Room: S403A

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

Participants

Ronald L. Eisenberg, MD, JD, Boston, MA (Presenter) Nothing to Disclose

Kate Hanneman, MD, FRCPC, Toronto, ON (Presenter) Nothing to Disclose
Adrian K. Dixon, MD, Cambridge, United Kingdom (Presenter) Nothing to Disclose
Philippe A. Grenier, MD, Paris, France (Presenter) Nothing to Disclose

For information about this presentation, contact:
kate.hanneman@uhn.ca
rleisenb@bidmc.harvard.edu

akdl5@cam.ac.uk

LEARNING OBJECTIVES

1) Define honorary authorship and cite its prevalence in radiology journals. 2) Describe the four criteria required for true authorship,
according to the guidelines published by the International Committee of Medical Journal Editors (ICMJE). 3) Identify factors leading
to honorary authorship, and strategies for handling authorship properly.

ABSTRACT

Authorship confers credit for published or presented work and is an increasingly important issue in academic radiology departments
given the pressure for academic productivity and the significance ascribed to the number and quality of citations and publications
for promotion. However, authorship also implies responsibility and accountability for the published work. Determining who should be
included as an author and in what order has important professional and ethical implications. Honorary authorship is the intentional
misrepresentation of credit to an individual whose contributions to a biomedical article do not meet criteria for authorship. Also
known as 'guest' or 'gift' authorship, this practice inflates the bibliography of the honorary author while it dilutes recognition of the
input of those authors who meet the criteria for authorship. Honorary authorship is a major ethical problem for biomedical journals,
which have taken actions to reduce its incidence. Unfortunately, it has been reported that honorary authorship is prevalent in
radiology journals. In order to prevent honorary authorship, many journals now require that each manuscript submission be
accompanied by a statement of responsibility that specifies the contribution of every listed author. The first speaker in this session
will review the topic of authorship in radiology, and recommend strategies to handle authorship questions on projects that involve
more than one academic department. The second speaker will review the prevalence of honorary authorship in radiology, discuss
the impact of geographic, political and other factors on honorary authorship, and recommend strategies to decrease its prevalence.
The third speaker will examine the unique pressures faced by radiology trainees and junior faculty with respect to authorship,
including pressure to award honorary authorship to senior colleagues who have performed only 'non-authorship' tasks.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Ronald L. Eisenberg, MD, JD - 2012 Honored EducatorRonald L. Eisenberg, MD, 1D -
2014 Honored EducatorKate Hanneman, MD, FRCPC - 2017 Honored Educator



103 Scientific Assembly
T * (\O d Annual Meeti
RSNA 2017 (¢ (UL S

Explore. Invent. Transform. McCormick Place, Chicago Explore  Invent

RC617

Emerging Technology: Contrast Enhanced Ultrasound— Opportunities and Challenges

Thursday, Nov. 30 8:30AM - 10:00AM Room: S505AB

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

m Discussions may include off-label uses.

Participants
David T. Fetzer, MD, Dallas, TX (Moderator) Nothing to Disclose

For information about this presentation, contact:
David.Fetzer@UTSouthwestern.edu
LEARNING OBJECTIVES

1) Briefly introduce contrast-enhanced ultrasound (CEUS) imaging techniques, and the pharmacology of these unique agents. 2)
Discuss how CEUS has been adopted by the ACR LI-RADS as a technique for the definitive diagnosis of HCC. 3) Examine the use of
CEUS in trouble-shooting renal masses and in imaging of the genitourinary tract. 4) Explore how CEUS can enhance ultrasound-
guided procedures, and may be used to monitor tumors following ablation. 5) Consider the major emerging clinical applications and
where current research efforts may be directing these techniques into the future.

ABSTRACT

Contrast-enhanced ultrasound (CEUS) has been recognized world-wide as a robust tool that can be applied in a variety of clinical
situations, particularly given its high safety profile. With the recent FDA approval of one agent for use in liver imaging in adults, and
hepatic and urological imaging in pediatrics, there has been increased acceptance and use of these techniques throughout the
country. However, CEUS is not limited to the liver-the use of ultrasound contrast in a range of pathologies and situations is also
possible and with a variety of agents, off-label. This session will cover the opportunities and challenges in CEUS, including a brief
introduction into these unique contrast agents and the imaging techniques utilized; how CEUS has been adopted by LI-RADS in the
definitive diagnosis on HCC; the growing experience in renal mass characterization and collecting system imaging; how contrast may
be used as a problem-solving tool and in ultrasound-guided procedures; and finally where CEUS techniques and agents may be
headed in the future.

Sub-Events

RC617A CEUS: A Brief Introduction

Participants
David T. Fetzer, MD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:
David.Fetzer@UT Southwestern.edu
LEARNING OBJECTIVES

1) Briefly introduce ultrasound microbubble agent formulation and pharmacology. 2) Discuss the unique imaging techniques required
for contrast-enhanced ultrasound (CEUS). 3) Highlight ultrasound contrast agent safety profile and contraindications.

RC617B CEUS: Liver Imaging & LI-RADS (Liver Imaging Reporting and Data System)

Participants
Yuko Kono, MD, PhD, San Diego, CA (Presenter) Equipment support, Toshiba Medical Systems Corporation; Equipment support,
General Electric Company; Equipment support, Lantheus Medical Imaging, Inc

For information about this presentation, contact:
ykono@ucsd.edu
LEARNING OBJECTIVES

1) To learn CEUS LI-RADS will standardize technique, data collection interpretation and reporting of CEUS exams on patients at risk
for HCC. 2) To learn how to apply CEUS LIRADS v2017 algorithm.

RC617C CEUS: Renal Mass and Collecting System Imaging

Participants
Stefanie Weinstein, MD, San Francisco, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:

Stefanie, Weinstein@ucsf.edu



LEARNING OBJECTIVES

1) Review common indications and guidelines for performing renal CEUS. 2) Illustrate how CEUS can help troubleshoot and improve
diagnosis of renal pathology. 3) Discuss the evolving role of CEUS beyond the kidney in the non-pediatric GU tract.

Active Handout:Stefanie Weinstein
http://abstract.rsna.org/uploads/2017/17001319/Active RC617C.pdf

RC617D CEUS: Procedure Guidance and Post-Ablation Assessment

Participants
Hisham A. Tchelepi, MD, Los Angeles, CA (Presenter) Research Grant, General Electric Company Research Grant, Roper Industries,
Inc

LEARNING OBJECTIVES

1) To review clinical applications of contrast-enhanced ultrasound in interventional procedure guidance and post-ablation tumor
monitoring.

RC617E CEUS: What Have We Learned and Where are We Heading

Participants
Robert F. Mattrey, MD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:
Robert.Mattrey@UTSouthwestern.edu
LEARNING OBJECTIVES

1) Recite the major accomplishments since the ultrasound contrast effort began. 2) Understand the dominant interaction of sound
and ultrasound contrast media. 3) Understand the source of ultrasound contrast signal. 4) Current salient clinical applications. 5)
Future direction and major research efforts.
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RC618
Tips, Tricks and Pitfalls in Body Oncological Imaging: Experts Tell All

Thursday, Nov. 30 8:30AM - 10:00AM Room: E353A

cT - o us|

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

Participants
Dushyant V. Sahani, MD, Boston, MA (Moderator) Research support, General Electric Company; Medical Advisory Board, Allena
Pharmaceuticals, Inc

For information about this presentation, contact:
dsahani@mgh.haravd.edu
LEARNING OBJECTIVES

1) Identify ultrasound features that differentiate between benign and malignant disease, particularly in the female pelvis. 2)
Recommend specific scanning techniques and protocols for difficult cases. 3) Develop biopsy strategies for indeterminate masses
that need tissue sampling for diagnosis. 4) To discuss newer MRI techniques that are now applied for body oncologic imaging that
allows faster, better or more accurate disease diagnosis. 5) To highlight the applications and pitfalls of diffusion-weighted imaging
for assessing upper abdominal cancers, peritoneal involvement, pelvic disease and bone marrow involvement (whole body MRI). 6)
To survey the applications and limitations of motion insensitive radial-acquisition MR techniques for dynamic contrast enhanced
imaging for cancer evaluation. 7) Review the statistics and incidence of common cancers in USA. 8) Discuss the role of CT in
oncology practice and value of following optimal oral and IV contrast media protocols. 9) Offer pearls and solutions to overcome the
limitations of CT and emerging role of new CT technology.

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Active Handout:Dushyant V. Sahani
http://abstract.rsna.org/uploads/2017/16000397/Active RC618.pdf
Sub-Events

RC618A UsS

Participants
Roya Sohaey, MD, Portland, OR (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify ultrasound features that differentiate between benign and malignant disease, particularly in the female pelvis. 2)
Recommend specific scanning techniques and protocols for difficult cases. 3) Develop diagnosis and biopsy strategies for
indeterminate masses. 4) Review diagnosis strategies for imaging of non-obstetrical pathology in the pregnant patient.

ABSTRACT

The course will focus on benign and malignant masses that mimic each other, particularly in the area of gynecology.Emphasis is
placed on the importance of knowing patient history and using good ultrasound technique in order to make accurate diagnoses with
ultrasound alone. However, at times, further imaging and tissue sampling is necessary. The participant will be encouraged to "push
the envelope" with ultrasound-guided diagnosis and biopsy for appropriate cases. In addition, we will review non-obstetrical
diagnoses in pregnant patients with abdominal pathology (i.e. appendicitis, hydronephrosis, pyelonephritis, ovarian torsion,
incidental masses found during pregnancy). The radiologist is often called upon by maternal-fetal-medicine providers to guide
imaging in this vulnerable population

Active Handout:Roya Sohaey
http://abstract.rsna.org/uploads/2017/16000398/Active RC618A.pdf

RC618B CcT

Participants
Dushyant V. Sahani, MD, Boston, MA (Presenter) Research support, General Electric Company; Medical Advisory Board, Allena
Pharmaceuticals, Inc

For information about this presentation, contact:
dsahani@mgh.harvard.edu
LEARNING OBJECTIVES

1) To review the statistics and incidence of common cancers in USA. 2) To discuss the role of CT in oncology and value of optimal



oral and IV contrast media protocols for best results. 3) Offer perals and solutions to overcome the limitations of CT and review the
potential role of new CT technology.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Dushyant V. Sahani, MD - 2012 Honored EducatorDushyant V. Sahani, MD - 2015
Honored EducatorDushyant V. Sahani, MD - 2016 Honored EducatorDushyant V. Sahani, MD - 2017 Honored Educator

RC618C MRI

Participants
Dow-Mu Koh, MD,FRCR, Sutton, United Kingdom (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To discuss newer MRI techniques that are now applied for body oncologic imaging that allows faster, better or more accurate
disease diagnosis. 2) To highlight the applications and pitfalls of diffusion-weighted imaging for assessing upper abdominal cancers,
peritoneal involvement, pelvic disease and bone marrow involvement (whole body MRI). 3) To survey the applications and limitations
of motion insensitive radial-acquisition MR techniques for dynamic contrast enhanced imaging for cancer evaluation.
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RC621

Advances in CT: Technologies, Applications, Operations-CT Performance

Thursday, Nov. 30 8:30AM - 10:00AM Room: N229

Tl PH iSO

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

Participants

Ehsan Samei, PhD, Durham, NC (Coordinator) Research Grant, General Electric Company; ; Research Grant, Siemens AG; ; Advisory
Board, medInt Holdings, LLC

Norbert J. Pelc, DSc, Stanford, CA (Coordinator) Research support, Koninklijke Philips NV; Research support, General Electric
Company; Research support, Siemens AG; Consultant, Varian Medical Systems, Inc; Consultant, NanoX; Scientific Advisory Board,
RefleXion Medical Inc; Scientific Advisory Board, Prismatic Sensors AB; Scientific Advisory Board, Theranos, Inc; Medical Advisory
Board, OurCrowd, LP

For information about this presentation, contact:
samei@duke.edu
LEARNING OBJECTIVES

1) Understand the basic components of CT performance evaluation. 2) Understand the difference between basic and operational
performance of CT. 3) Understand the methods to characterize iterative reconstruction, tube current modulation, and task specific
noise and resolution.

Sub-Events

RC621A Dose and Risk Characterization

Participants
Ehsan Samei, PhD, Durham, NC (Presenter) Research Grant, General Electric Company; ; Research Grant, Siemens AG; ; Advisory
Board, medInt Holdings, LLC

For information about this presentation, contact:
samei@duke.edu
LEARNING OBJECTIVES

1) Understand the metrics of dose and risk in CT imaging. 2) Understand methods to estimate organ dose. 3) Understand the
relevance of CT dosimetry to operational performance.

RC621B Image Quality Estimation

Participants
Guang-Hong Chen, PhD, Madison, WI (Presenter) Research funded, General Electric Company Research funded, Siemens AG

For information about this presentation, contact:
gchen7@wisc.edu
LEARNING OBJECTIVES

1) To understand the potential consequences of the nonlinear model based image reconstruction on image quality assessment in
terms of spatial resolution assessment, noise power spectra, task-based CT protocol optimization.

RC621C Performance Evaluation, TG233

Participants
Ehsan Samei, PhD, Durham, NC (Presenter) Research Grant, General Electric Company; ; Research Grant, Siemens AG; ; Advisory
Board, medInt Holdings, LLC

For information about this presentation, contact:
samei@duke.edu
LEARNING OBJECTIVES

1) Understand the basic components of CT performance evaluation in terms of basic as well as operational performance. 2)
Understand the methods to characterize task based performance of CT. 3) Understand methods to characterize tube current
modulation.
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RC622
Imaging for Proton Treatment Planning

Thursday, Nov. 30 8:30AM - 10:00AM Room: E263

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

Participants
Jon J. Kruse, PhD, Rochester, MN (Moderator) Research Grant, Varian Medical Systems, Inc

ABSTRACT

Proton therapy has the potential to deliver very conformal dose distributions which may lead to higher cure rates or lower
treatment toxicities than conventional or intensity modulated x-ray therapy. Like modern photon modalities, proton therapy relies
heavily on advanced imaging techniques for treatment planning and dose calculation. This course will describe imaging requirements
which are unique to proton therapy treatment planning. Much of the advantage of proton therapy is derived from the particle
beam’s finite range, and calculation of proton range within a patient requires a conversion between CT Hounsfield Units (HU) and
proton stopping power. This calibration process is significantly different from the HU to electron density conversion which is
performed for x-ray dose calculation. Uncertainties in the stopping power conversion are currently managed by expanding normal
tissue margins around the clinical target volume and through appropriate beam selection. Improved CT techniques and alternative
imaging modalities promise to deliver a more reliable image of stopping power within the patient, allowing for reduced treatment
volumes. Tumor motion also presents a unique challenge in proton therapy, as a moving target exhibits not only variable position
within a beam’s eye view, but varying range as well. Modern proton therapy facilities which deliver treatments via a scanning beam
are additionally susceptible to the interplay effect, in which the time dependent dose delivery is altered by motion of the target and
surrounding anatomy. Four-dimensional imaging and dose calculation are then critically important in proton therapy to ensure that
the treatment plan is robust against tumor motion.

Sub-Events

RC622A Uncertainties in Imaging for Proton Therapy Dose Calculations

Participants
Andrew Wroe, PhD, Loma Linda, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the Bragg peak and the impact this has on treatment delivery. 2) Understand proton therapy clinical workflow. 3)
Discuss imaging modalities used for proton therapy treatment planning. 4) Describe the CT number to proton stopping power
calibration. 5) Understand sources of range uncertainty in proton therapy. 6) Discuss alternate imaging modalities that may impact
proton range uncertainty.

RC622B Uncertainties in Motion for Treatment Planning

Participants
Heng Li, Houston, TX (Presenter) Research funded, Varian Medical Systems, Inc

LEARNING OBJECTIVES

1) Describe the impact of tumor motion on a proton dose distribution. 2) Compare the relative value of various four-dimensional
imaging modalities in the evaluation of a proton plan for a mobile target. 3) Explain the process for incorporating four-dimensional
imaging into dose calculation.
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RC623
Evolving Perspectives on Ultrasound Safety

Thursday, Nov. 30 8:30AM - 10:00AM Room: S504AB

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

Participants

J. Brian Fowlkes, PhD, Ann Arbor, MI (Director) Equipment support, Koninklijke Philips NV; Equipment support, General Electric
Com;pany; Equipment support, Toshiba Medical Systems Corporation; Research collaboration, Sonetics Inc; Stockholder,
HistoSonics, Inc; Founder, HistoSonics, Inc

For information about this presentation, contact:
fowlkes@umich.edu
LEARNING OBJECTIVES

1) Understand the physical principles related to ultrasound safety and the potential for biological effects of ultrasound. 2) Utilize
ultrasound in a safe and effective manner in clinical practice. 3) Increase their knowledge and understanding of the regulatory
environment associated with medical ultrasound.

Sub-Events

RC623A Ultrasound Safety: Understanding the Potential Bioeffects

Participants

J. Brian Fowlkes, PhD, Ann Arbor, MI (Presenter) Equipment support, Koninklijke Philips NV; Equipment support, General Electric
Com;pany; Equipment support, Toshiba Medical Systems Corporation; Research collaboration, Sonetics Inc; Stockholder,
HistoSonics, Inc; Founder, HistoSonics, Inc

For information about this presentation, contact:
fowlkes@umich.edu
LEARNING OBJECTIVES

1) Understand the physics associated with the potential bioeffects of ultrasound. 2) Increase basic knowledge of the controls and
operator feedback related to ultrasound safety. 3) Be sufficiently proficient to utilized on-screen displays related to ultrasound
safety. 4) Identify additional resources for understanding the physical effects of ultrasound.

Active Handout:]. Brian Fowlkes
http://abstract.rsna.org/uploads/2017/17000402/Active RC623A.pdf

RC623B Ultrasound Safety: What You Should Tell the Clinicians

Participants
Jacques S. Abramowicz, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:
jabramowicz@bsd.uchicago.edu

LEARNING OBJECTIVES

View Learning Objectives under main course title

Active Handout:Jacques S. Abramowicz
http://abstract.rsna.org/uploads/2017/17000403/Active RC623B.pdf

RC623C Diagnostic Ultrasound Regulation: Substantial Equivalence, Novel Technologies, and Reasonable
Assurance of Safety and Effectiveness

Participants
Shahram Vaezy, PhD, Silver Spring, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understanding the mission of the Center for Devices and Radiological Health (CDRH). 2) protection and promotion of the public
health: Access to safe and effective medical devices, Facilitating medical device innovation. 3) Understanding diagnostic ultrasound
premarket review of safety and effectiveness. 4) Elements of regulatory review: Intended use, Technological characteristics,
Performance data, Labeling. 5) Class II medical devices and premarket notification (510(k) submissions): Safety and effectiveness
for establishing substantial equivalence, Clearance for marketing. 6) Class III medical devices and premarket approval (PMA
submissions): Safety and effectiveness, classification regulation, level of risk, Approval for marketing. 7) The de-novo classification



for devices with novel technologies: Not substantially equivalent, Risk-based classification. 8) Understanding post-market activitie.
9) Compliance: Medical device report (MDR), Recalls, Facility inspections. 10) Understanding FDA resources/information. 11) Code of
Federal Regulation (CFR). 12) Consensus standards. 13) General controls and Special Controls. 14) FDA communications and
website. 15) Pre-submissions.

Active Handout:Shahram Vaezy

http://abstract.rsna.org/uploads/2017/17000405/Active RC623C.pdf
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RC624
Paleoradiology: Scanning Mummies and More

Thursday, Nov. 30 8:30AM - 10:00AM Room: S502AB

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

Participants

Sahar Saleem, MD, Cairo, Egypt (Moderator) Nothing to Disclose
Sahar Saleem, MD, Cairo, Egypt (Presenter) Nothing to Disclose
Gerald J. Conlogue, RT, Hamden, CT (Presenter) Nothing to Disclose
Andrew J. Nelson, PhD, London, ON (Presenter) Nothing to Disclose

For information about this presentation, contact:
saharsaleemi@gmail.com

anelson@uwo.ca

LEARNING OBJECTIVES

1) Identify paleoradiology as a radiology subspeciality where medical imaging methods are used to document and collect data about
human remains (skeletons and mummies) and artefacts from antiquity. 2) Recognize the value of different clinical imaging modalities
as non-invasive methods for investigating ancient mummies and objects. 3) Discuss the advantages of radiography in the field
setting verses transporting the material to an imaging facility. 4) List the types of data that can be acquired in a field radiography
study. 5) Describe how the advances in technology have facilitated field radiography. 6) Apply a schematic analysis for CT study of
a mummy using the Royal mummies of Ancient Egypt as a model. 7) Recognize the value of paleoradiology in detection and adding
knowledge about the origin of diseases. 8) Recognize that the data provided by CT studies of mummies and related objects in a
museum can be used to complete the museum's data base, support conservation processes, and arrange exhibitions. 9) Appreciate
how the desiccation of human tissue affects the applicability of imaging modalities and protocols. 10) Recognise the value of the
application of different imaging modalities to the study of mummies and archaeological artifacts. 11) Recognize how paleoradiology
is different than clinical imaging. 12) Recognize the importance of interdisciplinary collaboration in paleoradiology, involving imaging
technologists, radiologists, bioarchaeologists, imaging physicists, museologists, conservators and other experts with interests in this
diverse field.
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RC625
Quantitative Imaging Mini-Course: Image Modality Specific Issues

Thursday, Nov. 30 8:30AM - 10:00AM Room: S403B

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

Participants

Sub-Events
RC625A Quantitative Imaging for Computed Tomography: Applications and Future Directions

Participants
Samuel G. Armato III, PhD, Chicago, IL (Presenter) Consultant, Aduro Biotech, Inc

RC625B Quantitative Imaging for PET-CT: Applications and Future Directions

Participants
Robert Jeraj, PHD, Madison, WI (Presenter) Founder, AIQ Services

LEARNING OBJECTIVES

1) To learn issues related to quantitative imaging in PET/CT in single and multi-center setting. 2) To learn about uncertainties
related to PET/CT quantification. 3) To learn about ways to increase PET/CT quantification.

RC625C Quantitative Imaging for DCE-MRI: Applications and Future Directions

Participants
Yue Cao, PhD, Ann Arbor, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand QA, acquisition and quantification processes of DCE MRI to derive physiological parameters. 2) To understand
clinical applications of quantitative DCE MRI. 3) To understand limitations of quantitative DCE MRI and future directions.
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RC627
Patient Centered Imaging: Research, Dissemination and Practice

Thursday, Nov. 30 8:30AM - 10:00AM Room: S503AB

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

Participants
Ruth C. Carlos, MD, MS, Ann Arbor, MI (Moderator) Nothing to Disclose

For information about this presentation, contact:
rcarlos@umich.edu
Sub-Events

RC627A Patient Engagement and Comparative Effectiveness Research in Imaging

Participants
Ruth C. Carlos, MD, MS, Ann Arbor, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:
rcarlos@umich.edu
LEARNING OBJECTIVES

1) Summarize the state of comparative effectiveness research (CER) in imaging. 2) Discuss concepts of patient engagement in
imaging CER.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Ruth C. Carlos, MD, MS - 2015 Honored Educator

RC627B Patient Centered Research in Imaging Care Delivery

Participants

Hanna M. Zafar, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Ilana F. Gareen, PhD, Providence, RI (Presenter) Nothing to Disclose
Ruth C. Carlos, MD, MS, Ann Arbor, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Illustrate patient centered research in care delivery using contemporary examples.
Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Ruth C. Carlos, MD, MS - 2015 Honored Educator

RC627C Emerging Topics in Patient Centered Research and Dissemination

Participants
Sheetal M. Kircher, MD, Chicago, IL (Presenter) Nothing to Disclose
Bruce J. Hillman, MD, Wake Forest, NC (Presenter) Royalties, Oxford University Press;

For information about this presentation, contact:
bjh8a@virginia.edu
LEARNING OBJECTIVES

1) Introduce concepts of financial burden of care. 2) Understand the arguments posed for researchers supplying their raw data as a
pre-requisite of publication. 3) Familiarize themselves with how medical journals are dealing with patient demands for greater access
to and clarity of research findings.
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RC629

Imaging Cancer in the Cirrhotic Liver: What We Need To Know (An Interactive Session)

Thursday, Nov. 30 8:30AM - 10:00AM Room: N228

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

Participants
Hero K. Hussain, MD, Ann Arbor, MI (Moderator) Nothing to Disclose

Sub-Events

RC629A Imaging Cancer in the Cirrhotic Liver: The Essentials

Participants

Claude B. Sirlin, MD, San Diego, CA (Presenter) Research Grant, General Electric Company; Research Grant, Siemens AG; Research
Grant, Bayer AG; Research Grant, Arterys Inc; Research Grant, Koninklijke Philips NV; Consultant, Alexion Pharmaceuticals, Inc;
Consultant, AstraZeneca PLC; Consultant, BioClinica, Inc; Consultant, Bristol-Myers Squibb Company; Consultant, Bracco Group;
Consultant, Celgene Corporation; Consultant, FibroGen, Inc; Consultant, Galmed Pharmaceuticals Ltd; Consultant, F. Hoffmann-La
Roche Ltd; Consultant, sanofi-aventis Group; Consultant, Gilead Sciences, Inc; Consultant, ICON plc; Consultant, Intercept
Pharmaceuticals, Inc; Consultant, Ionis Pharmacueticals, Inc; Consultant, Johnson & Johnson; Consultant, NuSirt Biopharma, Inc;
Consultant, Perspectum Diagnostics Ltd; Consultant, Pfizer Inc; Consultant, Profil Institut fur Stoffwechselforschung GmbH;
Consultant, Shire plc; Consultant, Tobira Therapeutics, Inc; Consultant, Takeda Pharmaceutical Company Limited; Consultant,
Virtual Scopics; ;

For information about this presentation, contact:
csirlin@ucsd.edu
LEARNING OBJECTIVES

1) To understand the role of noninvasive imaging liver cancer screening, surveillance, diagnosis, staging, and treatment response
assessment. 2) To review the process of carcinogenesis. 3) To understand that the differential diagnosis of malignant liver nodules
includes HCC, cholangiocarcinoma, and hepatocholangiocarcinoma. 4) To understand the wide spectrum of lesions and
pseudolesions that can be encountered in the cirrhotic liver.

RC629B Imaging Cancer in the Cirrhotic Liver: The Atypical Scenario

Participants
An Tang, MD, Montreal, QC (Presenter) Research Consultant, Imagia Cybernetics Inc; Speaker, Siemens AG

For information about this presentation, contact:
an.tang@umontreal.ca
LEARNING OBJECTIVES

1) To review atypical forms of HCC in the cirrhotic liver. 2) To discuss malignancies other than HCC encountered in the cirrhotic
liver. 3) To examine strategies to improve diagnosis in the cirrhotic liver.

ABSTRACT

Diagnosis of malignancy in the cirrhotic liver can be challenging, especially in the presence of architectural distorsion and
innumerable cirrhotic (regenerative) nodules in the background liver. In this refresher course, we will review imaging features of
atypical lesions in the cirrhotic liver, including mimickers of HCC, dysplastic nodules in transition to HCC, non-hypervascular HCC,
infiltrative HCC, and other unusual forms. We will also discuss malignancy other than HCC, including cholangiocarcinoma,
biphenotypic primary liver carcinoma (hepatocholangiocarcinoma), and metastases. We will review strategies to improve diagnostic
accuracy in cirrhotic patients, including patient preparation, subtraction imaging, and contrast agents.

RC629C Imaging Cancer in the Cirrhotic Liver: Assessment of Response of Hepatocellular Carcinoma to
Locoregional Therapy

Participants
Richard Kinh Gian Do, MD, PhD, New York, NY (Presenter) Consultant, Guerbet SA

For information about this presentation, contact:
dok@mskcc.org
LEARNING OBJECTIVES

1) Recognize differences between locoregional therapies for HCC. 2) Compare response criteria used to evaluate HCC treatments.
3) Apply the LI-RADS Treatment Response Algorithm.
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RC632

Payment Reform and Getting Paid: A Focus on Value Activities and Metrics

Thursday, Nov. 30 8:30AM - 10:00AM Room: S404CD

HP QLM

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

Participants

Geraldine B. McGinty, MD, MBA, New York, NY (Presenter) Nothing to Disclose

Richard Duszak JR, MD, Atlanta, GA (Presenter) Nothing to Disclose

Giles W. Boland, MD, Boston, MA (Presenter) Principal, Radiology Consulting Group; Royalties, Reed Elsevier

For information about this presentation, contact:
richard.duszak@emory.edu
LEARNING OBJECTIVES

1) To understand value-focused healthcare imperatives in the evolution of healthcare delivery systems and how they impact
medical imaging. 2) To implement practice changes aligned with Imaging 3.0 so as to maximize the relevance of radiology and
radiologists in ongoing health system changes. 3) To improve the delivery of imaging care by focusing on value chain opportunities.
(This course is part of the Leadership Track)

ABSTRACT

Although radiology's dramatic evolution over the last century has profoundly affected patient care for the better, our current
system is fragmented with many providers focusing more on technology and physician needs rather than what really matters to
patients: better value and outcomes. This latter dynamic is aligned with current national health care reform initiatives and creates
both challenges and opportunities for radiologists to find ways to deliver new value for patients. The American College of Radiology
has responded to this challenge with the introduction of Imaging 3.0, which represents a call to action to all radiologists to assume
leadership roles in shaping America's future health care system through 5 key pillars: imaging appropriateness, quality, safety,
efficiency, and satisfaction. That enhanced value will require modulation of imaging work processes best understood through the
concept of the imaging value chain, which will be the focus of this course.
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RC650
Vertebral Augmentation (Hands-on)

Thursday, Nov. 30 8:30AM - 10:00AM Room: E260

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

Participants

A. Orlando Ortiz, MD, MBA, Mineola, NY (Presenter) Nothing to Disclose

Bassem A. Georgy, MD, MSc, San Diego, CA (Presenter) Consultant, Johnson & Johnson; Consultant, Merit Medical Systems, Inc;
Stockholder, Merit Medical Systems, Inc ; Stockholder, Spine Solutions, Inc; ;

Allan L. Brook, MD, Bronx, NY (Presenter) Nothing to Disclose

Todd S. Miller, MD, Bronx, NY (Presenter) Nothing to Disclose

Afshin Gangi, MD, PhD, Strasbourg, France (Presenter) Proctor, Galil Medical Ltd

For information about this presentation, contact:
afshin.gangi@chru-strasbourg.fr
tmiller@montefiore.org

LEARNING OBJECTIVES

1) Discuss appropriate algorithms for patient selection. 2) Review anatomic and technical considerations for vertebral augmentation.
3) Present an update of the recent advances in vertebral augmentation including sacroplasty. 4) Emphasize safety issues and how
to avoid complications. 5) Understand the applications of vertebral augmentation in osteoporotic and neoplastic spine pathology. 6)
Update participants with respect to advances in equipment and biomaterials.

ABSTRACT

1. Patient selection for vertebral augmentation Indications and Contraindications 2. New devices and techniques in vertebral
augmentation 3. Vertebral augmentation for osteoporotic and pathologic vertebral compression fractures 4. Sacroplasty (sacral
augmentation) 5. Complications avoidance 6. Efficacy Vertebral augmentation is an image-guided (fluoroscopy or CT) percutaneous
procedure in which a bone needle is inserted into a painful osteoporotic or pathologic fracture within the spinal axis. Biopsy, cavity
creation or lesion ablation may then be performed under imaging guidance depending on the nature of the pathology that is being
treated. Subsequently a radioopaque implant, usually an acrylic bone cement, is carefully injected into the vertebra or sacral ala
under imagining guidance, These procedures have been shown to provide pain relief by stabilizing the fractured vertebra or sacrum.
As with any other invasive procedure, they carry a small risk (<<1%) of complication including bleeding, infection, neurovacular
injury, or cement embolus. Appropriate patient seleciton and a detailed understanding of the technical aspects of the procedure
along with active clinical patient follow-up are paramount to a successful outcome. This workshop will utilize short lectures, case
examples and interactive audience participation in order to further explore critical topics in vertebral augmentation.

Active Handout:Todd Stuart Miller

http://abstract.rsna.org/uploads/2017/4426453/Active RC650.pdf
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RC652
Nerve Ultrasound Based on a Regional Approach: Hip to Knee (Hands-on)

Thursday, Nov. 30 8:30AM - 10:00AM Room: E264

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

Participants

Carlo Martinoli, MD, Genova, Italy (Presenter) Nothing to Disclose

Jon A. Jacobson, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

Kenneth S. Lee, MD, Madison, WI (Presenter) Grant, General Electric Company; Research support, SuperSonic Imagine; Research
support, Johnson & Johnson; Consultant, Echometrix, LLC; Royalties, Reed Elsevier

J. Antonio Bouffard, MD, Novi, MI (Presenter) Nothing to Disclose

Ghiyath Habra, MD, Troy, MI (Presenter) Nothing to Disclose

Marnix T. van Holsbeeck, MD, Detroit, MI (Presenter) Consultant, General Electric Company; Stockholder, Koninklijke Philips NV;
Stockholder, General Electric Company; Stockholder MedEd3D; Grant, Siemens AG; Grant, General Electric Company;
Rachel B. Hulen, MD, Flint, MI (Presenter) Nothing to Disclose

Joseph H. Introcaso, MD, Neenah, WI (Presenter) Nothing to Disclose

Andrea Klauser, MD, Reith bei Seefeld, Austria (Presenter) Nothing to Disclose

Mary M. Chiavaras, MD, PhD, Ancaster, ON (Presenter) Nothing to Disclose

Viviane Khoury, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Marina Kislyakova, MD, Moscow, Russia (Presenter) Nothing to Disclose

Courtney E. Scher, DO, Detroit, MI (Presenter) Nothing to Disclose

Ximena L. Wortsman, MD, Santiago, Chile (Presenter) Nothing to Disclose

David P. Fessell, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

Matthieu Rutten, MD, Hertogenbosch, Netherlands (Presenter) Nothing to Disclose

Sonia Airaldi, Genova, Italy (Presenter) Nothing to Disclose

Etienne Cardinal, MD, Montreal, QC (Presenter) Nothing to Disclose

Nicki J. Delves, Guildford, United Kingdom (Presenter) Nothing to Disclose

For information about this presentation, contact:
viviane.khoury@uphs.upenn.edu
mkisliakova@yandex.ru

mskeletal.radiology @gmail.com

LEARNING OBJECTIVES

1) Familiarize course participants with the ultrasound appearance of nerves and the scanning techniques used to image them about
the hip and knee. 2) Emphasize the ultrasound anatomy of the femoral, sciatic and peroneal nerves and their divisional branches at

their common sites of entrapment. 3) Learn the technique to image some minor nerves in their course throughout the proximal lower
extremity, such as the lateral and posterior femoral cutaneous, the obturator, the saphenous and the sural. 4) Outline the range of
clinical conditions where ultrasound is appropriate as the primary imaging modality for nerve assessment.

ABSTRACT

In recent years, ultrasound of the musculoskeletal and peripheral nervous systems is becoming an increasingly imaging tool with an
expanding evidence base to support its use. However, the operator dependent nature and level of technical expertise required to
perform an adequate ultrasound assessment means that appropriate training is required. For this purpose, the present course will
demonstrate the basic principles of musculoskeletal ultrasound with a special focus on nerves of the proximal lower extremity (hip
to knee). The standardized techniques of performing an adequate ultrasound study of the femoral, lateral and posterior femoral
cutaneous, obturator, peroneal, saphenous, sciatic, sural nerves and their divisional branches will be illustrated. The hands-on
workshops will provide the opportunity to interactively discuss the role of ultrasound in this field with expert instructors.
Participants will be encouraged to directly scan model patients. A careful ultrasound approach with thorough understanding of soft-
tissue planes and extensive familiarity with anatomy are prerequisites for obtaining reliable information regarding the affected
structure and the site and nature of the disease process affecting it.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Jon A. Jacobson, MD - 2012 Honored EducatorJon A. Jacobson, MD - 2017
Honored Educator



103 ¢ Scientific Assembl
‘T{SM 2017 (\. and .anuall\"l\v.-v.-tino;=I
o November 26 to December 1

Explore. Invent. Transfarm. McCormick Place, Chicago Explore  Invent

RC653

Imaging 3.0: Informatics Tools to Improve Radiologists' Productivity, Quality and Value

Thursday, Nov. 30 8:30AM - 10:00AM Room: S405AB

El @

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

Participants
J. Raymond Geis, MD, Fort Collins, CO (Moderator) Advisor, Nuance Communications, Inc

LEARNING OBJECTIVES

1) Learn how to use IT to gain a competitive advantage. 2) Understand how to use IT solutions to demonstrate your value to
hospital administrators, insurers, other health care providers, and patients. 3) Discover Imaging Informatics tools to decrease
stress, provide better service, be more efficient, and still get home in time for dinner.

ABSTRACT

Radiologists are under pressure to be faster, cheaper, and better. New IT tools can help you do all this, and also relieve this
pressure. This course will discuss not only what are these tools,, but also how to implement them. Automated analytics techniques
help you collect hard data to demonstrate your value to healthcare enterprises, senior management, payers, and patients. When
implemented correcly, new IT approaches can help radiologists decrease stress, be more productive, and deliver better value.

Sub-Events

RC653A ACRSelect — Using Informatics to Complying with PAMA: CDS Image Ordering Legislation

Participants
Keith J. Dreyer, DO, PhD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Be informed of the new federal legislation requiring the use of Clinical Decision Support (CDS) for the ordering of medical imaging
required by CMS in 2017. 2) Understand the challenges of implementing CDS in the hospital and imaging center environments. 3)
Learn the value of embedding CDS into the EHR and CPOE ordering process. 4) Learn methods to use CDS to manage the utilization
of medical image appropriateness. 5) Become familiar with methods to implement CDS in an ACO environment.

RC653B Radiology Assist: Informatics Tools to Produce a More Valuable Report and Still Report Fast

Participants
Tarik K. Alkasab, MD, PhD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the motivations for integrating clinical decision support (CDS) into the clinical practice of radiologists. 2) Understand
how CDS modules can be defined for use in radiologist reporting. 3) Understand what it looks like for a CDS system to be integrated
with radiologist reporting. 4) Understand the challenges associated with deploying CDS for radiologists.

RC653C Use Your Data to Reduce Costs and Demonstrate Your Value to the Hospital

Participants
Woojin Kim, MD, Burlington, MA (Presenter) CIO, Nuance Communications, Inc

LEARNING OBJECTIVES

1) Understand the role of data analytics tools in providing value-based care. 2) Understand how anaytics can provide effective
monitoring of various components of the imaging value chain, including imaging appropriateness, modality operations, image
interpretation and reporting, and report communication. 3) Learn how data mining can improve report quality by ensuring proper
documentation and reducing errors. 4) Learn how one should implement a data analytics solution and learn about potential problems
to consider.

ABSTRACT

The goals of improving population health at a lower cost and higher quality are placing increased emphasis on value-based care
over volume-based approach. Imaging 3.0™ is ACR's call to action for radiologists to take a leadership role in shaping America's
future healthcare system through 5 key pillars, which are imaging appropriateness, quality, safety, efficiency, and satisfaction. With
the aims of delivering better value to patients, Imaging 3.0 has outlined what it calls "imaging value chain" where each link of this
chain represents a discrete number of unique value opportunity activities. The imaging value chain includes following components:
imaging appropriateness and patient scheduling, imaging protocols, modality operations, image interpretation and reporting, and
report communication and referring physician interaction. In the center of the imaging value chain, inter-connected with every link,
lie data mining and business intelligence (BI). Timely analysis and appropriate modification using data mining and BI tools are critical
to the effective monitoring of all components of the imaging value chain. As a result, it is a critical component of your Imaging 3.0
informatics toolkit. Effective use of BI will allow access to right information at the right time for right decision. This presentation will
discuss the basics of BI and its benefits. Specifically, attendees will learn how data mining and BI can monitor adherence to imaging



appropriateness guidelines, modality capacity, patient throughput, radiation dose exposure, and report standardization and quality
including detection of errors and compliance with various reporting requirements including documentation of proper report
communication. In addition, attendees will learn how one should implement a BI system, what are some potential problems to
consider, and various tips for getting BI right.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Woojin Kim, MD - 2012 Honored Educator

RC653D Using Workflow Software to Improve Efficiency and Profitability

Participants
Bradley J. Erickson, MD, PhD, Rochester, MN (Presenter) Stockholder, OneMedNet Corporation; Stockholder, Voicelt Technologies,
LLC; Stockholder, FlowSigma; Researcher, nVIDIA Corporation

For information about this presentation, contact:
bje@mayo.edu
LEARNING OBJECTIVES

1) Become familiar with workflow technologies that are available and being used in other industries. 2) See how workflow
terminologies can be applied in practice. 3) See how workflow engines have been applied in radiology.

ABSTRACT

Workflow is a critical element of safe and efficient practices. Workflow is usually supported by using relational databases, which
tends to force a linear workflow into practice. SQL queries are also not optimal for detecting and handling error conditions.
Workflow engines are used in other industries for exactly those reasons--they help enforce an agreed upon optimal pathway of
events, and make it easy and clear how to deal with error and exception conditions. While they have been applied in healthcare,
those experiments have usually failed because the implementation did not handle error conditions well, and did not completely model
the richness and complexity of healthcare. Radiology tends to be more straightforward, and may be a good area to use workflow
engines. In this session, we will describe one implementation in a clinical practice, as well as use in research and clinical trials. As
we have begun to use workflow engines, it became apparent that agreeing on the names for key steps in the workflow would be
helpful. Such a common lexicon would help us to assure that workflow was done in the same way in different locations. It could
also allow us to measure the efficiency of workflows. This latter aspect was perceived to be of great value to practices accross
the world, and led to the creation of the SIIM Workflow Initiative in Medicine (SWIM) lexicon, which is now a part of RadLEX. The
new IHE profile (SOLE) that describes a standard way to represent and exchange event information will also be described.
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RC654

The Use of Business Analytics for Improving Radiology Operations, Quality, and Clinical Performance (In
Association with the Society for Imaging Informatics in Medicine)

Thursday, Nov. 30 8:30AM - 10:00AM Room: E353B

El £ &

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

Participants
Katherine P. Andriole, PhD, Dedham, MA (Moderator) Advisory Board, McKinsey & Company, Inc;

LEARNING OBJECTIVES

1) Understand what is meant by business analytics in the context of a radiology practice. 2) Be able to describe the basic steps
involved in implementing a business analytics tool. 3) Learn how business analytics tools can be used for quality assurance in
radiology, for maintenance of certification (MOC), and for practice quality improvement. 4) Be introduced to the capabilities of
current and potential future business analytics technologies.

ABSTRACT

This course will provide an overview of the use of business analytics (BA) in radiology. How a practice manages information is
becoming a differentiator in the competitive radiology market. Leveraging informatics tools such as business analytics can help a
practice transform its service delivery to improve performance, productivity and quality. An introduction to the basic steps involved
in implementing business analytics will be given, followed by example uses of BA tools for quality assurance, maintenance of
certification (MOC) and pracitce quality improvement . The power of current business analytics technologies will be described, along
with a look at potential future capabilities of business analytics tools.

SAM

New in 2017: PLEASE NOTE - All courses designated for SAM credit at RSNA 2017 will require attendees bring a personal device e.g.
phone, iPad, laptop to complete the required test questions during the live session.

Sub-Events

RC654A Introduction to Business Analytics Demonstrating Application to Radiology

Participants
Katherine P. Andriole, PhD, Dedham, MA (Presenter) Advisory Board, McKinsey & Company, Inc;

LEARNING OBJECTIVES

1) Gain an overview of business analytics tools and understand how they might be used in radiology. 2) Be able to describe the
general steps involved in business analytics, including data extraction, transformation, analysis, and presentation or visualization of
key performance indicators (KPI). 3) Review several example radiology use cases.

ABSTRACT

This session will provide a general overview of business analytics concepts and how they can be used in radiology. A walk through
of the basic steps involved in implementation including identifying, collecting, transforming, and analyzing data, followed by
dynamically presenting key performance indicators (KPI) will be demonstrated. Example use cases involving multiple database
sources taken from a radiology practice will be shown.

RC654B Operational and Predictive Analytics in Radiology

Participants
Luciano M. Prevedello, MD, MPH, Columbus, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Explain the big data science and radiology. 2) Identify the role of informatics in capturing, extracting, analyzing, and
communication quality projects. 3) Illustrate graphical dashboarding examples to support quality efforts.

RC654C Capabilities of Current and Future Business Analytics Technologies

Participants
Tessa S. Cook, MD, PhD, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
tessa.cook@uphs.upenn.edu
LEARNING OBJECTIVES

1) To gain familiarity with currently available business technologies and their relevance to radiology practice. 2) To consider how
existing business technologies can support quality assurance in radiology. 3) To learn about business analytics features that may



be available/desirable in the future to augment and support both the practice of radiology.
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RCA51

Creating Vector-based Drawings for Presentations and Publications with Adobe Illustrator (Hands-on)

Thursday, Nov. 30 8:30AM - 10:00AM Room: S401AB

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

Participants

Sarah C. Abate, BS, Ann Arbor, MI (Presenter) Nothing to Disclose
Elise Van Holsbeeck, DO, Lima, OH (Presenter) Nothing to Disclose
Darren L. Wendt, Rochester, MN (Presenter) Nothing to Disclose
Richard Wendt, Grand Meadow, MN (Presenter) Nothing to Disclose
Bea Van Holsbeeck, Northville, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:
sabate@med.umich.edu
MedEd3D@comcast.net
LEARNING OBJECTIVES

1) Discuss why we use vector based programs. 2) Explain how to use the tools. 3) Demonstrate how to import and label an image.
4) Demonstrate how to make one's own line drawing. 5) Demonstrate how to color and shade drawing. 6) Demonstrate how to
export an image for print, PowerPoint, and Internet.

Active Handout:Sarah C. Abate

http://abstract.rsna.org/uploads/2017/16005083/Active RCA.pdf
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RCC51

Mission Critical: How to Increase Your Value By Mastering the Intersection of Quality Improvement and
Informatics

Thursday, Nov. 30 8:30AM - 10:00AM Room: S501ABC

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

Participants
Richard E. Sharpe JR, MD, MBA, Denver, CO (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) The emerging healthcare marketplace demands radiologists focus considerable resources to demonstrating improvements in
value, quality, and patient outcomes. Informatics tools are a powerful resources to realize these expected improvements. Process
improvement requires mastery of the intersection of quality and informatics. 2) Identify the required structural framework necessary
for improving quality, describe the improvements facilitated by a range of commercially available informatics tools, and implement a
radiologist based quality improvement process in their own department.

Sub-Events

RCC51A Using Information Systems to Facilitate Improvement While Keeping Your People Engaged

Participants
David B. Larson, MD, MBA, Stanford, CA (Presenter) Grant, Siemens AG; Grant, Koninklijke Philips NV

LEARNING OBJECTIVES

1) Understand the organizational aspects of performance improvement. 2) How they complement the use of information systems. 3)
How to utilize informatics tools without disrupting the organization.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ David B. Larson, MD, MBA - 2014 Honored Educator

RCC51B What Quality Improvement Tools are Currently Available, and How Can You Leverage Them to
Improve Quality and Demonstrate Value?

Participants
Samir B. Patel, MD, Mishawaka, IN (Presenter) Nothing to Disclose

For information about this presentation, contact:
spatel@rad-inc.com
LEARNING OBJECTIVES

1) Informatics tools can enhance the ability of radiologists to increase the value they provide to patients, referring providers, and

administrators. 2) To learn a framework for categorizing radiology value and how commercially available informatics tools can assist
in improving the quality of work they provide and the value they bring to healthcare by discussing specific examples of quality and
value improvement initiatives in a community hospital practice.

Active Handout:Samir B. Patel
http://abstract.rsna.org/uploads/2017/16005040/Active RCC51B.pdf

RCC51C Examples of Informatics Quality Project Successes and Future Opportunities

Participants
Alex Towbin, MD, Cincinnati, OH (Presenter) Author, Reed Elsevier; Grant, Guerbet SA; Grant, Siemens AG; Consultant, Reed
Elsevier; Advisory Board, IBM Corporation;

For information about this presentation, contact:
alexander.towbin@cchmc.org
LEARNING OBJECTIVES

1) Describe how informatics tools can be used to drive quality improvement projects. 2) Give three examples of quality improvement
projects enhanced by informatics.

Honored Educators



Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Alex Towbin, MD - 2014 Honored Educator

RCC51D How to Create a Culture of Continuous Quality Improvement Using Existing and Free Resources

Participants
Richard E. Sharpe JR, MD, MBA, Denver, CO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn how to empower radiologists to lead performance, interpretation and system improvements. 2) Create a culture of
continuous quality improvement using existing or available free resources.
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MSRT52
ASRT@RSNA 2017: Cybersecurity for Medical Imaging

Thursday, Nov. 30 9:15AM - 10:15AM Room: N230B

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

Participants
James A. Seibert, PhD, Sacramento, CA (Presenter) Advisory Board, Bayer AG

For information about this presentation, contact:
jaseibert@ucdavis.edu
LEARNING OBJECTIVES

1) Understand the vulnerabilities of imaging system modalities to internal and external cybersecurity threats. 2) Determine ways to
protect and secure imaging systems from security and privacy breaches. 3) Describe institutional best-practices to maintain
security protection yet provide necessary accessibility for imaging modalities.

ABSTRACT

All digital imaging devices in Radiology contain configurable embedded computer systems vulnerable to cybersecurity attacks that
could compromise equipment operation, network and enterprise security, patient privacy, and patient care. Threats of unauthorized
access and system security breaches are heightened by introduction of malware, poor or no password control practices,
inadequate software update policies, continued use of legacy computers with no capability for security patches, and many other
potentially weak or non-existent security firewalls on network connected devices. Mitigating these risks requires an understanding
of the threats from 'black-hat' hackers and disgruntled employees, as well as adopting actionable security recommendations by
regulators such as the US government (FDA, NIST, Department of Homeland Security) and imaging system manufacturers, including
the Medical Imaging Technology Alliance - MITA. This also requires an active effort by users including technologists to confront
exploitation from external and internal threats, to identify weaknesses with current systems, and to develop strategies, policies,
and procedures to maintain a secure and protected digital imaging environment.
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MSCN52
Case-based Review of Neuroradiology (An Interactive Session)

Thursday, Nov. 30 10:30AM - 12:00PM Room: S406A

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

Participants
Pina C. Sanelli, MD, Manhasset, NY (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the application of basic anatomic, pathologic, and physiologic principles to specific disease processes, and diagnostic
and therapeutic procedures in neuroimaging. 2) Analyze imaging and therapeutic techniques and apply this knowledge to protocol
development, patient management and safety. 3) Compare indications and contraindications of specific imaging procedures in
Neuroradiology.

Sub-Events

MSCN52A  Adult Brain

Participants
Pamela W. Schaefer, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View Learning Objectives under main course title

MSCN52B  Adult Spine

Participants
Rona F. Woldenberg, MD, Great Neck, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:
rwoldenb@northwell.edu
LEARNING OBJECTIVES

1) Access the results of new research and assess the potential applications to imaging of the adult spine. 2) Review and reinforce
basic knowledge and skills relevant to interpretation of adult spine imaging. 3) Assess the potential developing technology and
advanced imaging techniques to enhance clinical practice and problem solving as it relates to spine imaging. 4) Sharpen critical
thinking skills to enhance peer interaction in the radiologic sciences as they relate to spine imaging.

MSCN52C  Adult Head & Neck

Participants
Laurie A. Loevner, MD, Gladwyne, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View Learning Objectives under main course title

MSCN52D Adult Interventional

Participants
A. Orlando Ortiz, MD, MBA, Mineola, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:
oortiz@winthrop.org
LEARNING OBJECTIVES

View Learning Objectives under main course title
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MSCS52
Case-based Review of Musculoskeletal Radiology (An Interactive Session)

Thursday, Nov. 30 10:30AM - 12:00PM Room: S100AB

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

m Discussions may include off-label uses.

Participants
Stacy E. Smith, MD, Weston, MA (Director) Nothing to Disclose

Sub-Events

MSCS52A  Arthritis

Participants

Carl S. Winalski, MD, Cleveland, OH (Presenter) Institutional service agreement, Medical Metrics, Inc; Institutional service
agreement, BioClinica, Inc ; Institutional service agreement, PAREXEL International Corporation ; Institutional service agreement,
CartiHeal Ltd; Shareholder, Pfizer Inc; Spouse, Shareholder, General Electric Company

For information about this presentation, contact:
winalsc@ccf.org
LEARNING OBJECTIVES

1) Recognize imaging characteristics of arthritides and how to differentiate them from other entities. 2) Learn features that help
differentiate types of arthritides. 3) Select imaging modalities most appropriate for specific clinical questions.

ABSTRACT

Arthritides can have varied clinical presentations that simulate other diseases. Through the recognition of these image patterns,
the radiologist can play an important role in diagnosis and management of these patients. Through case presentations, we will
review the appearances of various arthritides and demonstrate the importance of imaging for these diseases.

Active Handout:Carl Scherman Winalski
http://abstract.rsna.org/uploads/2017/17000477/Active MSCS52A.pdf

MSCS52B  Pediatric Musculoskeletal Imaging: What is Normal?

Participants
Kirsten Ecklund, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
kirsten.ecklund@childrens.harvard.edu
LEARNING OBJECTIVES

1) Learn to recognize normal developmental patterns, age-dependent physiologic findings, and congenital lesions of the
musculoskeleton, some of which persist into adulthood. 2) Key features which distinguish these entities will be reviewed.

LEARNING OBJECTIVES

1) Learn to recognize normal developmental patterns, age-dependent physiologic findings, and congenital lesions within the
pediatric musculoskeleton. some of which persist into adulthood. Key features which differentiate these entities from pathology will
be reviewed.

MSCs52C Hip

Participants
Donna G. Blankenbaker, MD, Madison, WI (Presenter) Consultant, Reed Elsevier; Royalties, Reed Elsevier

For information about this presentation, contact:
dblankenbaker@uwhealth.org
LEARNING OBJECTIVES

1) Recognize the imaging appearance for different hip conditions. 2) Improve diagnostic skill and apply principles for developing a
differential diagnosis.



MSCS52D Bone Lesions

Participants
Mark D. Murphey, MD, Berkeley, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize imaging appearances of common soft tissue neoplasms. 2) Identify imaging features that suggest an aggressive bone
neoplasm. 3) Apply the imaging appearance of neoplasm to help guide biopsy and improve diagnostic performance.

ABSTRACT

Important imaging features in evaluation of both bone and soft tissue tumors will be reviewed with key features that may allow
diagnostic differentiation emphasized.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Mark D. Murphey, MD - 2015 Honored Educator
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MSES52
Essentials of GI Imaging

Thursday, Nov. 30 10:30AM - 12:00PM Room: S406B

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

Sub-Events

MSES52A  US and CT of Acute Gallstone Disease

Participants
Julien B. Puylaert, MD, PhD, The Hague, Netherlands (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To familiarize radiologists with the clinical, US and CT pitfalls leading to delay in cholecystectomy and sphincterotomy. 2) To
familiarize radiologists with the clinical, US and CT pitfalls leading to the incorrect diagnosis of symptomatic gallstone disease
resulting in ill-advized cholecystectomy and sphincterotomy. 3) To familiarize radiologists with the diagnosis and treatment of
complicated gallstone disease.

ABSTRACT

The clinical diagnosis of acute gallstone disease is relatively easy. Episodes of colicky pain in the (right) upper abdomen, waking up
patients from their sleep, are often quite typical. If followed by brown coloured urine and elevated liver enzymes, they are even
virtually characteristic for obstruction of the common bile duct (CBD) due to a stone. Nevertheless, there are many pitfalls that on
one hand may lead to delay of cholecystectomy or sphincterotomy, and on the other hand may lead to ill-advized surgery or ERCP.
-An acute obstruction of the gallbladder due to a gallstone in gallbladder neck or cystic duct, quickly leads to hydrops. From this
point, in about 15 % of patients acute cholecystitis develops, with all its possible sequelae: abscess formation, free perforation,
obstruction of the CBD due to extrinsic pressure (Mirizzi syndrome) and fistulization to colon or duodenum which may lead to
gallstone ileus or Bouveret's syndrome. These complications can all be diagnosed reliably by US, CT or a combination of them. -An
acute obstruction due to a stone within the CBD, in 15 % of cases will lead to cholangitis or biliary pancreatitis, which are the most
feared complications of symptomatic gallstone disease and largely responsible for gallstone related mortality. In symptomatic CBD
stones the clinical and laboratory findings are often so specific, that US and CT have a little role in deciding whether
sphincterotomy is indicated. If the gastroenterologist is unsure about the presence of a CBD stone, endosonography is more reliable
than transabdominal US and MRCP. -US scanning during an episode of pain is very helpful. US performed during an acute biliary
colic, either shows a hydropic gallbladder or dilated biliary ducts. And if US is performed within 12-24 hours after a colic, transient
contraction of the gallbladder, transient reperfusion edema of the gallbladder wall and transient sludge may be found as silent
witnesses of the recent colic. If CRP starts rising in a patient with acute hydrops, this means that acute cholecystitis is developing.
CRP elevation usually precedes fever and wall thickening at US, and pain is also less prominent than during the colic. -When acute
cholecystitis is present for 3 to 6 days, the inflammatory changes may impede a safe cholecystectomy. Then, percutaneous
drainage is the treatment of choice. In such cases the gallbladder is always walled-off by omentum, so that direct puncture via the
gallbladder fundus is a safe procedure. When possible, transhepatic drainage should be avoided because of a higher chance for
hemorrhage, septicemia and contamination of pleural cavity and subphrenic space.

MSES52B  Hypervascular Lesions of the Pancreas

Participants
Valerie Vilgrain, MD, Clichy, France (Presenter) Nothing to Disclose

For information about this presentation, contact:
valerie.vilgrain@aphp.fr
LEARNING OBJECTIVES

1) To know the differentials of hypervascular lesions of the pancreas. 2) To be aware of the most important imaging findings. 3) To
understand the respective role of CT and MRI in the diagnosis of hyper vascular lesions of the pancreas.

MSES52C Liver Imaging Reporting and Data System: The Basics

Participants

Claude B. Sirlin, MD, San Diego, CA (Presenter) Research Grant, General Electric Company; Research Grant, Siemens AG; Research
Grant, Bayer AG; Research Grant, Arterys Inc; Research Grant, Koninklijke Philips NV; Consultant, Alexion Pharmaceuticals, Inc;
Consultant, AstraZeneca PLC; Consultant, BioClinica, Inc; Consultant, Bristol-Myers Squibb Company; Consultant, Bracco Group;
Consultant, Celgene Corporation; Consultant, FibroGen, Inc; Consultant, Galmed Pharmaceuticals Ltd; Consultant, F. Hoffmann-La
Roche Ltd; Consultant, sanofi-aventis Group; Consultant, Gilead Sciences, Inc; Consultant, ICON plc; Consultant, Intercept
Pharmaceuticals, Inc; Consultant, Ionis Pharmacueticals, Inc; Consultant, Johnson & Johnson; Consultant, NuSirt Biopharma, Inc;
Consultant, Perspectum Diagnostics Ltd; Consultant, Pfizer Inc; Consultant, Profil Institut fur Stoffwechselforschung GmbH,;
Consultant, Shire plc; Consultant, Tobira Therapeutics, Inc; Consultant, Takeda Pharmaceutical Company Limited; Consultant,
Virtual Scopics; ;

For information about this presentation, contact:

rcirlin@iired adn
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LEARNING OBJECTIVES

1) To understand the need for LI-RADS. 2) To review basic LI-RADS concepts, terminology, and categories. 3) To become familiar
with LI-RADS algorithms. 4) To learn how to contribute to the future development of LI-RADS.

MSES52D Imaging Non-alcoholic Fatty Liver Disease: Fat, Fibrosis, Inflammation

Participants
Amir Borhani, MD, Pittsburgh, PA (Presenter) Consultant, Guerbet SA; Author, Reed Elsevier

For information about this presentation, contact:
borhaniaa@upmc.edu
LEARNING OBJECTIVES

1) Explain epidemiology and natural history of non-alcoholic fatty liver disease. 2) Explain different non-invasive methods for
detection and assessment of steatosis. 3) Apply non-invasive methods for detection of fibrosis.

ABSTRACT

Non-alcoholic fatty liver disease (NAFLD) is the most common form of liver diseasei in developed countries and is expected to be
the leading cause of cirrhosis in near future. Spectrum of disease ranges from isolated steatosis to steatohepatitis (NASH) and
fibrosis. Since performing tissue biopsy on all NAFLD patients is impossible, imaging (along with other non-invasive laboratory tests)
plays a critical role in detection and assessment of stage and severity of disease in these patients. Since majority of patients with
NAFLD do not progress to cirrhosis, detection of patients at risk has important clinical and financial value. Specifically, correct
detection of inflammation and fibrosis is of paramount value since these two factors are the most important predictors of cirrhosis
and mortality. Ultrasound, CT, and MRI have role for detection of significant steatosis, albeit with different sensitivity and specifity
profiles. Emerging elastography techniques (using ultrasound and MRI) are very promissing modalities to grade severity of fibrosis in
subgroup of patients who are at risk of cirrhosis. Radiologists should be familiar with the epidemiology and clinical spectrum of
disease in NAFLD and be familliar with imaging findings in the disease spectrum to be able to better detect the subset of patients at
risk of cirrosis.
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MSRTS53
ASRT@RSNA 2017: High-Field vs Low-Field MR Scanners: What Is the Best Use?

Thursday, Nov. 30 10:30AM - 11:30AM Room: N230B

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 1.00

m Discussions may include off-label uses.

Participants
Subhendra N. Sarkar, PhD, Brookline, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:
ssarkar@citytech.cuny.edu
LEARNING OBJECTIVES

1) To utilize the benefits of scanning in a high field MR scanner with desirable increase in signal and understand some of the
unavoidable changes in tissue contrast at high fields. 2) To understand, for routine clinical applications, the usefulness of strong
gradients, usually available at 3T, to obtain high quality MR diffusion, perfusion and 3D imaging. 3) To substitute Gadolinium
contrast tumor perfusion imaging in body or brain imaging in compromised kidney function patients by perhaps non-contrast ASL
perfusion at, e.g. 3T. 4) To utilize low field magnets if high field ones are not available or in departments with a combination of
scanners, and select the best upgrade options to low field scanners to maximize clinical image quality. 5) To clearly distinguish for
which indications low field scanners will produce lesser image quality than high field ones and when do low field ones may not alter
the diagnosis. 6) To identify the risk of increased tissue heating, signal voids and electronic malfunctions at higher fields for active
conditional implants even when those are turned off. 7) To appreciate the benefits of imaging within conservative/conditional
guidelines when there exist implant related safety risks but alternative modalities are not adequate. 8) To appreciate that RF coail
design and usable physics at high fields may not be the best at this time and hence the high field benefits may be limited. 9) To
predict which MRI sequences will work almost equal at 3T and 1.5T while which sequences will work better at high fields. 10) To
appreciate some of the advanced applications that clearly produce superior results just due to higher field strength, for example MR
spectroscopy, DTI and fMRI.

Active Handout:Subhendra Nath Sarkar

http://abstract.rsna.org/uploads/2017/17001475/Active MSRT53.pdf



103 Scientific Assembly
and Annual Meeting @ {g}
November 26 to December 1

Explore. Invent. Transfarm. McCormick Place, Chicago Explore  Invent

RSNA 2017 (ge

RCA52
3D Printing (Mimics) (Hands-on)

Thursday, Nov. 30 10:30AM - 12:00PM Room: S401AB

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

Participants

Adnan M. Sheikh, MD, Ottawa, ON (Moderator) Nothing to Disclose

Adnan M. Sheikh, MD, Ottawa, ON (Presenter) Nothing to Disclose

Dimitris Mitsouras, PhD, Boston, MA (Presenter) Research Grant, Toshiba Medical Systems Corporation;

Leonid Chepelev, MD, PhD, Ottawa, ON (Presenter) Nothing to Disclose

Taryn Hodgdon, MD, Ottawa, ON (Presenter) Nothing to Disclose

Carolina A. Souza, MD, Ottawa, ON (Presenter) Consultant, Pfizer Inc; Consultant, Boehringer Ingelheim GmbH ; Consultant, F.
Hoffmann-La Roche Ltd; Speaker, Pfizer Inc; Speaker, Boehringer Ingelheim GmbH; Speaker, F. Hoffmann-La Roche Ltd
Waleed M. Althobaity, MD, Ottawa, ON (Presenter) Nothing to Disclose

Nicole Wake, MS, New York, NY (Presenter) In-kind support, Stratasys, Ltd

Peter C. Liacouras, PhD, Bethesda, MD (Presenter) Nothing to Disclose

Jonathan M. Morris, MD, Rochester, MN (Presenter) Nothing to Disclose

Jane S. Matsumoto, MD, Rochester, MN (Presenter) Nothing to Disclose

Elizabeth George, MD, Boston, MA (Presenter) Nothing to Disclose

Satheesh Krishna, MD, Ottawa, ON (Presenter) Nothing to Disclose

Carlos H. Torres, MD,FRCPC, Ottawa, ON (Presenter) Nothing to Disclose

Olivier Miguel, BEng, Ottawa, ON (Presenter) Nothing to Disclose

Shannon T. Lee, BEng, Ottawa, ON (Presenter) Nothing to Disclose

Ekin P. Akyuz, BSc, Ottawa, ON (Presenter) Nothing to Disclose

Andy Christensen, BS, Littleton, CO (Presenter) Consultant, 3D Systems, Inc; Consultant, Integrum AB; Board Member, Integrum AB
Amy E. Alexander, BEng, Rochester, MN (Presenter) Nothing to Disclose

Anji Tang, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
asheikh@toh.ca

egeorge6@partners.org

catorres@toh.ca

nicole.wake@med.nyu.edu

csouza@toh.on.ca

LEARNING OBJECTIVES

1) To become familiar with the computational processing of cross-sectional images required to enable 3D printing using practical

examples from diverse organ systems and pathologies. 2) To learn to use software to identify and extract anatomical parts from

cross-sectional images using manual and semi-automated segmentation tools, including thresholding, region growing, and manual
sculpting. 3) To gain exposure to techniques involving model manipulation, refinement, and addition of new elements to facilitate
creation of customized models. 4) To learn the application of tools and techniques, including 'wrapping' and 'smoothing' to enable
the accurate printing of the desired anatomy, pathology, and model customizations using Computer Aided Design (CAD) software.
5) To become exposed to Standard Tessellation Language (STL) file format and interfacing with a 3D printer.

ABSTRACT

3D printing is gaining traction and momentum in the clinical setting, with constantly evolving advances in printing and software
technologies. Recently, the RSNA 3D Printing Special Interest Group has adopted a position statement reflecting the FDA
recommendation for FDA-approved software to be used where 3D printed models used for clinical applications are created. This
course covers the use of industry-standard FDA-cleared software for the design and fabrication of 3D printed models for a diverse
range of pathologies. Musculoskeletal, body, neurological, and vascular systems and related pathologies will be segmented as part
of this course and practically usable models will be created as part of this course to reflect the expanding applications of 3D
printing. The purpose of this hands-on course is to convert a set of DICOM files into a 3D printed model through a series of simple
steps. Some of the initial post-processing steps may be familiar to the radiologist, as they share common features with 3D
visualization tools that are used for image post-processing tasks such as 3D volume rendering. However, some are relatively or
completely new to radiologists, including the manipulation of files in Standard Tessellation Language (STL). It is the STL format that
is read by the 3D printer and used to reproduce a part of the patient's anatomy by depositing material in a layer-by-layer fashion.
This 90 minute session will begin with a DICOM file and review the commonest tools and techniques required to create a customized
printable STL model. An extensive training manual will be provided before the meeting. It is highly recommended that participants
review the training manual to optimize the experience at the workstation.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality



educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Carlos H. Torres, MD,FRCPC - 2017 Honored Educator
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RCB52

RSNA Diagnosis Live Interactive and Mobile Device Integrated Audience Response: Tips, Tricks, and How to
Get Started (Hands-on)

Thursday, Nov. 30 10:30AM - 12:00PM Room: S401CD

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 0

Participants

Christopher G. Roth, MD,MS, Philadelphia, PA (Moderator) Nothing to Disclose
Christopher G. Roth, MD,MS, Philadelphia, PA (Presenter) Nothing to Disclose
Sandeep P. Deshmukh, MD, Philadelphia, PA (Presenter) Nothing to Disclose
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RCC52
What's New in IHE: Recent Radiology Profiles to Enhance Practice

Thursday, Nov. 30 10:30AM - 12:00PM Room: S501ABC

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

Participants

David S. Mendelson, MD, Larchmont, NY (Moderator) Spouse, Employee, Novartis AG Advisory Board, Nuance Communications, Inc
Advisory Board, General Electric Company Advisory Board, Toshiba Medical Systems Corporation Advisory Board, Bayer AG

Michael A. Bohl, RT, Davenport, IA (Presenter) Owner, Dose Registry Support Services

Teri M. Sippel Schmidt, MS, Hartland, WI (Presenter) Employee, Toshiba Medical Systems Corporation; ; ;

Kevin O'Donnell, Pacifica, CA (Presenter) Employee, Toshiba Medical Systems Corporation;

Kinson Ho, Richmond, BC (Presenter) Employee, McKesson Corporation

David A. Koff, MD,FRCPC, Hamilton, ON (Presenter) Stockholder, Real Time Medical, Inc; Spouse, President, Real Time Medical, Inc

For information about this presentation, contact:
kinson.ho@mckesson.com
LEARNING OBJECTIVES

1) What problems these profiles address. 2) What values these profiles provide. 3) Provide an overview regarding how these profiles
address the technical issue.

ABSTRACT

The goal of IHE is to provide practical standard-based integration profiles that address real world healthcare interoperability
problems. In this session, we will present a number of profiles published recently by the Radiology domain that can enhance your
clinical practices. The profiles to be presented are: - Clinical Decision Support Order Appropriateness Tracking o how to propagate
the Clinical Decision Support and Appropriate Use Criteria information to various systems in a Radiology reporting workflow -
Management of Acquisition Protocol o supports the collection of scan protocols from acquisition modalities, their review, approval,
archival and re-distribution to modalities - Web-based Image Access o Defines methods for image sharing and interactive viewing of
imaging studies using RESTful services. The method can be used standalone or enhance existing infrastructure such as XDS-I or
MHD This session will also describe the two profiles on which work has just started. Publication of these two is expected in mid-
2018. - Import and Display of External Priors o supports the ability to locate, access and view external priors from outside the
reading institution for direct comparison. This profile focuses on a pragmatic solution that can enhance existing installed PACS
without significant upgrades or modifications. - Encounter-based Imaging Workflow o Specify how to integrate image capture
devices with appropriate encounter-based contextual metadata automatically such that these images are easily accessible
throughout the enterprise
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SSQO1
Breast Imaging (MRI Diagnostics)

Thursday, Nov. 30 10:30AM - 12:00PM Room: E450A

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

m Discussions may include off-label uses.

Participants
Wendy B. Demartini, MD, Stanford, CA (Moderator) Nothing to Disclose
Bonnie N. Joe, MD, PhD, San Francisco, CA (Moderator) Nothing to Disclose

Sub-Events

$SQ01-01 Prospective and Randomized Intra-individual Comparison of Gadoterate Meglumine versus
Gadobenate Dimeglumine at 3 Tesla: Evaluation with a Reduced Dose of Gadobenate Dimeglumine

Thursday, Nov. 30 10:30AM - 10:40AM Room: E450A

Participants

Paola Clauser, MD, Vienna, Austria (Presenter) Nothing to Disclose

Thomas H. Helbich, MD, Vienna, Austria (Abstract Co-Author) Research Grant, Medicor, Inc Research Grant, Siemens AG Research
Grant, C. R. Bard, Inc

Claudio Spick, MD, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Panagiotis Kapetas, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Maria Bernathova, MD, Wien, Austria (Abstract Co-Author) Nothing to Disclose

Pascal A. Baltzer, MD, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
clauser.p@hotmail.it
PURPOSE

To compare a standard dose of Gadoterate Meglumine (Gd-DOTA 0.15 mmol/kg) to a half dose of a high relaxivity contrast agent
(Gabobenate Dimeglumine, Gd-BOPTA 0.075 mmol/kg) for breast lesion detection and characterization at 3 Tesla.

METHOD AND MATERIALS

Eligible for this IRB-approved prospective, randomized, intra-individual comparison study were patients with suspicious findings (BI-
RADS 4 or 5) on conventional breast imaging (i.e. mammography, tomosynthesis or ultrasound) undergoing additional 3T MR imaging
of the breast including high spatiotemporal resolution DCE (TWIST), T2w-TSE and DWI according to international recommendations.
Two repeated, identical examinations at least 24h apart from each other were performed with both contrast agents being
administered in a randomized order. Histology was defined as standard of reference. Three blinded breast radiologists, not affiliated
with the site of enrollment, evaluated the examinations off-site. Lesion detection rate, sensitivity, specificity and accuracy were
calculated per-lesion and per-region, and compared using the McNemar test. Multivariate analysis was used to control for inter-
reader performance.

RESULTS

109 patients were prospectively recruited. Excluded were 5 patients due to technical problems or lack of reference standard.
Finally, 104 women with 142 histologically verified breast lesions (109 malignant and 33 benign) were enrolled. Detection rate with
Gd-BOPTA (84.5-88.7%) was not inferior to Gd-DOTA (84.5%-90.8%), P>0.165. In the per-region analysis, Gd-BOPTA had a
significantly higher specificity (96.4%-98.7% vs 92.6-97.3%) and accuracy (96.3-97.8% vs 93.6-96.1%) as compared to Gd-DOTA
for all three readers. Multivariate analysis demonstrated a reader-independent superior accuracy with Gd-BOPTA.

CONCLUSION

A reduced dose of Gd-BOPTA 0.075 mmol/kg is not inferior to a standard dose of Gd-DOTA 0.15 mmol/kg in breast lesion detection,
and superior in lesion characterization at 3T breast MRI.

CLINICAL RELEVANCE/APPLICATION

A reduced dose of Gd-BOPTA (0.075 mmol/kg) achieves breast MRI lesion detection comparable to a standard dose of Gd-DOTA,
with a superior diagnostic performance. A reduced dose of Gd-BOPTA can be safely used in clinical practice at 3T breast MRI.

$SQ01-02 American College of Radiology Imaging Network (ACRIN) 6702 Diffusion-Weighted Breast MRI Trial:
Image Quality and Factors Associated with Lesion Evaluability

Thursday, Nov. 30 10:40AM - 10:50AM Room: E450A

Participants
Averi Kitsch, BS, Seattle, WA (Abstract Co-Author) Nothing to Disclose



Zheng Zhang, PhD, Providence, RI (Abstract Co-Author) Nothing to Disclose

Thomas L. Chenevert, PhD, Ann Arbor, MI (Abstract Co-Author) Consultant, Koninklijke Philips NV

Habib Rahbar, MD, Seattle, WA (Abstract Co-Author) Research Grant, General Electric Company

Justin Romanoff, MA, Providence, RI (Abstract Co-Author) Nothing to Disclose

Jennifer Whisenant, PhD, Nashville, TN (Presenter) Nothing to Disclose

Thomas Yankeelov, PhD, Nashville, TN (Abstract Co-Author) Research Consultant, Eli Lilly and Company
Christopher E. Comstock, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

Savannah C. Partridge, PhD, Seattle, WA (Abstract Co-Author) Research Grant, General Electric Company

For information about this presentation, contact:
aekitsch@uw.edu
PURPOSE

Diffusion-weighted imaging (DWI) has potential to improve conventional breast MRI specificity. Most DWI sequences use a single-
shot echo planar imaging-based readout, which is prone to artifacts that may limit breast DWI reliability. The ACRIN 6702 multisite
trial investigated DWI performance for diagnosing breast lesions. Here we describe DWI quality and factors affecting evaluability of
apparent diffusion coefficient (ADC) values in breast lesions in the trial.

METHOD AND MATERIALS

The IRB-approved trial was performed at ten institutions on multiple 1.5T and 3T MRI platforms (Philips, GE, and Siemens). Women
with MRI-detected BI-RADS 3, 4, or 5 lesions were enrolled in the study (from 3/2014 to 4/2015). Multi b-value (0, 100, 600, 800
s/mm2) DWI was performed in clinical breast MR exams. Each DWI scan was reviewed for image quality factors: fat suppression,
signal-to-noise ratio (SNR), artifacts (magnetic susceptibility distortion, aliasing, chemical shift), and misregistration (from eddy-
current-induced distortion). Lesions were considered not evaluable if significant image quality factors and/or lack of lesion visibility
(due to partial volume averaging) prevented ADC measurement. Associations between image quality factors, field strength, lesion
type (mass vs. non-mass), size, and evaluability were explored by Fisher's exact test.

RESULTS

ACRIN 6702 included 103 women with 142 lesions, of which 42 (41%) exams were performed at 1.5T and 61 (59%) at 3T. Poor or
incomplete fat suppression affected 21% (22/103) of DWI scans, poor SNR 20% (21/103), artifacts 31% (32/103), and
misregistration 20% (21/103). Exams at 1.5T were more prone to misregistration (p=0.002), while 3T exams exhibited more aliasing
artifacts (p=0.003). ADC was evaluable for 100/142 (70%) lesions; factors associated with non-evaluability (p<0.05) included poor
SNR, misregistration, and small lesion size <10mm (most common factor), but not lesion type or magnetic field strength.

CONCLUSION

This multisite breast DWI trial shows image quality remains a challenge, precluding measurement of 30% of lesions. Protocol
optimization and technical advancements are needed to improve reliability and potential for widespread clinical implementation.

CLINICAL RELEVANCE/APPLICATION

Given strong data from this ACRIN 6702 trial that DWI can reduce false-positive breast MRIs, further research investment to
improve image quality is warranted to facilitate clinical translation.

$SQ01-03 Contralateral Parenchymal Enhancement on Dynamic Contrast-Enhanced MRI is Complemented by
Genomic ER-Pathway Data in Stratifying Outcome of ER+HER2 - Breast Cancer Patients

Thursday, Nov. 30 10:50AM - 11:00AM Room: E450A
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PURPOSE

High contralateral parenchymal enhancement (CPE) on dynamic contrast-enhanced MRI in the healthy breast of patients with
ER+HER2- breast cancer receiving hormonal therapy has been associated with superior overall survival (OS). For patients with
intermediate CPE, results have been inconclusive. The purpose of this retrospective study was to explore whether estrogen
receptor (ER)-pathway activity derived from genomic data of the primary tumor is able to complement CPE in patient risk
stratification.

METHOD AND MATERIALS

Between 2000 and 2008, 415 patients with ER+HER2- breast cancer eligible for breast-conserving therapy based on conventional
imaging and physical examination received a preoperative MRI in study context. 181 Patients received hormonal therapy. Fresh-
frozen tumor tissue of 104 patients was available for RNA sequencing. CPE was calculated using previously reported method. In
short, parenchyma was automatically segmented, after which CPE was calculated as the mean of the top-10% relative signal
increase. The ER-pathway activity of the tumor was assessed using unsupervised clustering of RNA, protein, and DNA copy number
data from the TCGA database [Bismeijer et al.], and re-applied on the current dataset. The assay is strongly associated with
activation of ESR1 targets. CPE and ER-pathway were each split in three groups (high, intermediate, low). OS was analyzed using
Cox's models between CPE groups, ER-pathway groups, and combinations thereof.

RESULTS

The average patient age was 57 years (range: 32-84). The median follow-up was 87 months (range: 34-146). An event occurred in



11/104 (11%) patients. Patients with high CPE (n=38, 1 event) showed superior OS compared to those with low CPE (n=31, 7
event, P=.043), while for intermediate CPE (n=35, 33%) the test was inconclusive (P=.13). Differences in OS were observed
between high and low ER-pathway, although not significant (P=0.12). When combined, patients with low CPE and low ER-pathway
activity (n=52, 10 events) showed significantly worse survival than other patients (n=52, 1 event, P=.027).

CONCLUSION
CPE appears to be complemented by genomic-derived ER-pathway activity in stratifying patient survival.
CLINICAL RELEVANCE/APPLICATION

Combination of preoperative parenchymal enhancement on MRI of the healthy breast and ER-pathway axtivity in the primary tumor
may predict therapy outcome more efficiently than either one alone.
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PURPOSE

To investigate MRI contrast material-enhancement kinetics of breast background parenchyma (BPE) in postmenopausal women with
benign and malignant lesions using a semiautomatic method of segmenting fibroglandular tissue for quantitative measurement.

METHOD AND MATERIALS

The institutional review board approved this retrospective HIPAA-compliant study, and informed consent was waived. From January
1, 2013 to December 31, 2013, 83 postmenopausal women who had undergone contrast-enhanced MRI at 3T (90 s/frame) were
identified. BPE in 53 malignant cases (age 61.57+8.39; range 50-83) and 30 benign cases (age 60.43+7.60; range 50-76) were
analyzed. A method based on principal component analysis (PCA) was used to semi-automatically segment the fibroglandular
tissues. The primary eigen component was used for quantitative analysis of signal enhancement in the breast parenchyma in terms
of the percentage of enhancement (PE) for the initial (90 s) and delayed (360 s) post-contrast time points. Lesion-PE was
measured using manually drawn regions of interest. Statistical analyses were performed using the Mann-Whitney U test.

RESULTS

53 malignant cases, of which 37 were invasive ductal carcinoma (IDC), 11 invasive lobular carcinoma (ILC), and 5 other invasive
malignancies, were identified. 30 benign cases of which 11 were fibrocystic changes, 11 stable findings on imaging, and 8 others,
were identified. There was no statistical difference in age and lesion size among these 3 groups. No statistical difference existed
between initial and delayed BPE-PE in malignant cases compared to benign cases (p=0.051; p=0.09). In women with ILC, the initial
and delayed BPE-PE values were significantly higher than in women with IDC (p=0.022 and p=0.02, respectively) and in women with
benign lesions (p=0.006 and p=0.01, respectively). Lesion-PEs were not significantly different between IDC and ILC cases.

CONCLUSION

Higher BPE-PEs were seen in cases with malignant lesions compared to those with benign lesions. The sub-group analysis showed
that cases with ILC have higher BPE-PE than those with IDC and with benign lesions.

CLINICAL RELEVANCE/APPLICATION

Significantly increased BPE in postmenopausal ILC cases, compared to IDC and benign cases, may be associated with ILC
development in the absence of progesterone after menopause.
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PURPOSE

To compare kinetic analyses and discrimination of benign and malignant lesions based on a novel abbreviated breast MRI (AB-MRI)
versus a traditional extended dynamic contrast-enhanced MRI (DCE-MRI) protocol.

METHOD AND MATERIALS

This IRB-approved retrospective study included 162 patients with 177 lesions (84 imaged with AB-MRI and 93 imaged with DCE-MRI)
assessed as BI-RADS category 4, 5, and 6 between 10/1/2015-8/31/2016. Traditional DCE-MRI included one pre and three post-



contrast phases: initial phase at 60-75 seconds and the third phase at 420-450 seconds post contrast (45 minutes total scan
time). AB-MRI included one pre and two post-contrast phases: initial phase at 60-75 seconds and the second phase at 180-205
seconds post contrast (<10 minutes total scan time). Computer-aided kinetic analyses of lesions included delayed-phase volume
percentages of washout, predominant curve type, and worst curve type, which were compared using Wilcoxon rank-sum test and
Chi-Square test. Receiver operating curve (ROC) analyses for discrimination of benign and malignant lesions were performed.

RESULTS

The AB-MRI group consisted of 21 benign, 2 high risk, and 61 malignant lesions; the traditional DCE-MRI group consisted of 19
benign, 8 high risk, and 66 malignant lesions. Mean delayed-phase percentages of washout were 8% [range 0-45%] versus 9%
[range 0-62%] (p=0.36) for benign lesions and 19% [range 0-92%] versus 17% [range 0-71%] (p=0.66) for malignancies in the AB-
MRI and DCE-MRI groups respectively. No significant differences were found in the predominant and worst curve types for malignant
and benign lesions between protocols (p>0.05). There were no significant differences between the AB-MRI and DCE-MRI in areas
under the ROC curves (AUC) for delayed-phase percent washout (AUC 0.67 vs. 0.69, p=0.81), predominant curve type (AUC 0.62
vs. 0.55, p=0.45), or worst curve type (AUC 0.50 vs. 0.56, p=0.53).

CONCLUSION

Our study suggests that our novel AB-MRI protocol does not negatively impact the kinetic analyses and discrimination of benign and
malignant lesions compared to traditional DCE-MRI, with malignant lesions demonstrating higher percentages of washout than
benign lesions with both protocols.

CLINICAL RELEVANCE/APPLICATION
Abbreviated breast MRI protocol can improve patient comfort and workflow without the loss of diagnostic kinetic information.
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PURPOSE
To compare diagnostic utility of EPT to standard DCE-MRI for differentiating benign from malignant lesions.
METHOD AND MATERIALS

Between January 2014 and December 2015, consecutive 67 patients with 83 breast lesions (33 benign and 50 malignant) underwent
an IRB-approved 3T-MRI, including 3D turbo spin echo (TSE) sequence and standard dynamic contrast-enhanced (DCE)-MRI scans.
Given the transceive phase ® of a TSE image, EPT estimates tissue conductivity via o=(A®)/(2pow) with A the Laplace operator,
po the magnetic permeability (assumed to be constant), and w the Larmor frequency. The lesions were segmented semi-
automatically using subtraction DCE-MR images (post-pre-contrast), and the segmented volume of the lesions was registered to
the phase images. Conductivity reconstruction was performed only inside lesion volumes, and the mean conductivity of the lesion
was obtained. From the standard DCE-MRI, a single voxel whithin each lesion that had the highest signal intensity on the early
image was selected, and the initial enhancement rate and the signal enhancement ratio (SER) were caluculated as follows: the
initial uptake = (Slearly-SlIpre)/SIpre, SER = (Slearly-Slpre)/(SIldelayed-SlIpre). The parameters from EPT and standard DCE-MRI
were conpared between benign and malignant lesions. P<0.05 was considered significant. After Bonferroni correction of 4 multiple
comparisons, the critical value became <0.0125(0.05/4).

RESULTS

The mean conductivity of malignant lesions (1.32+1.21S/m) was significantly higher than benign lesions (-0.09+1.77S/m)
(p<0.0001). The SER of malignant lesions (1.19%0.27) was significantly higher than benign lesions (0.89+0.32S/m)(p<0.0001),
whereas the initial uptake did not show significant difference between benign and malignant lesions (p=0.027). Receiver operating
curve (ROC) analysis revealed that the are under the curve (AUC) of the mean conductivity and SER was 0.76 and 0.82,
respectively. There was no significant difference in AUC between the mean conductivity and SER (p=0.41).

CONCLUSION
The mean conductivity might be comparable to standard DCE-MRI for differentiatiation between benign and malignant lesions.
CLINICAL RELEVANCE/APPLICATION

The mean conductivity measured by EPT might be comparable to standard DCE-MRI for differentiation between benign and
malignant lesions.
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PURPOSE

To investigate the value of histogram-derived apparent diffusion coefficient (ADC) metrics obtained from whole-lesion assessment
of diffusion-weighted imaging (DWI) for predicting a low-risk ductal carcinoma in situ (DCIS).

METHOD AND MATERIALS

The institutional review board approved this retrospective study, and waived informed consent. The authors identified 93 women
(mean age, 51.9 years; range, 32-76 years) with pure DCIS, who had undergone preoperative MR imaging and DWI from 2013 to
2016. Histogram analysis of pixel-based ADC data of the whole tumor volume and conventional measurement of the mean ADC by
placing regions of interest were performed by two radiologists. The mean, median, and 5th and 95th percentile ADCs obtained from
whole-lesion histogram and the ROI-based mean ADC were compared between low-grade and non-low-grade DCIS. Associations of
whole-lesion histogram ADC metrics with low-grade DCIS were evaluated by receiver operating characteristics (ROC) curve and
logistic regression analyses.

RESULTS

In whole-lesion histogram analysis, the mean, median, and 5th and 95th percentile ADCs were significantly different between low-
grade and non-low-grade DCIS (1.522, 1.536, 1.207, and 1.854 x 10-3mm2/s versus 1.270, 1.261, 0.917, and 1.657 x 10-3mm2/s,
respectively; P=0.004, P=0.004, P=0.003, and P=0.024, respectively). However, ROI-based mean ADC was not significantly
different (P=0.278). ROC curve analysis for the differentiation between low-grade and non-low-grade DCIS groups revealed that
the most effective threshold for the 5th percentile ADC was > 1.078 x 10-3mm2/s (sensitivity 80%, specificity 75.9%, area under
the curve [AUC] 0.786, P=0.001). No differences in the AUC were found among the ADC metrics of whole-lesion histogram.
Multivariate regression analysis revealed that a higher 5th percentile ADC (> 1.078x 10-3 mm2/s; odds ratio [OR]=10.494,
P=0.016), smaller tumor size (<= 2cm; OR=12.692, P=0.008), and low Ki-67 status (< 14%; OR=10.879, P=0.046) were significantly
associated with low-grade DCIS.

CONCLUSION
Assessment with whole-lesion histogram analysis of the ADC could be helpful for identifying patients with low-risk DCIS.
CLINICAL RELEVANCE/APPLICATION

Whole-lesion histogram ADC metrics may serve as DWI biomarkers of DCIS biology, which could help to reduce overtreatment in
patients with low-risk DCIS.
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PURPOSE

To investigate the feasibility and clinical utility of DTI parametric maps in the diagnostic workup of pregnancy-associated breast
cancer

METHOD AND MATERIALS

This prospective study was approved by our institutional IRB, and a signed informed consent was obtained from all participants.
Since November 2016, thirteen pregnant patients (median gestational age: 17 weeks, range:8-30w) were examined by unenhanced
breast MRI protocol. Indications included: newly diagnosed pregnancy-associated breast cancer (PABC) (n=5), follow-up on high-
risk patients (n=7) and on neoadjuvant-chemotherapy (NAC) treated patient (n=1). MRI protocol included T2-weighted and DTI
sequences, recorded at 1.5T (GE) using a breast coil, with total scan duration of ~12min. DTI was acquired using 32 directional
diffusion gradients and 0, 700 s/mm2 b-values. DTI parametric maps of the principal diffusion coefficients (A1,A2,A3), mean
diffusivity (MD), fractional anisotropy (FA) and maximal anisotropy index (A1-A3) were generated and analyzed at pixel resolution
using a proprietary software. Regions of interest (ROIs) of lesions and the normal fibroglandular tissue were delineated on A1 maps
and were statistically compared using Student's t-tests.

RESULTS

All scans were completed. One patient complained on positional discomfort during the scan which was endured with extra supports
but still ended up with significant artifacts. All other scans were in diagnostic quality and artifact-free. All five known tumors were
detected by DTI maps of A1, A2, A3, MD and A1-A3 in agreement with their localization based on
clinical/mammographic/sonographic findings, exhibiting substantial contrast compared with the ROIs of the apparently-normal
surrounding tissue (p<0.001, for all). Representative images of 36 y patient diagnosed with IDC at the 17th week of pregnancy are
presented in Figl. FA ROIs did not help in differentiating malignant and normal tissues (p=0.48). Scans of high risk patients did not



reveal any new suspicious finding, in agreement with US exam. Residual tumor was not identified in the scan of the patient
receiving NAC, in agreement with DCE MRI, performed several weeks later after delivery.

CONCLUSION

DTI examination is safe, non-invasive, fast and well-tolerated by pregnant patients and DTI parametric maps helped in
characterizing PABC.

CLINICAL RELEVANCE/APPLICATION
DTI appears to have a promising diagnostic value in breast imaging during pregnancy
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PURPOSE

To evaluate the usefulness of texture analysis for diagnosis of non-mass enhancement (NME) on breast dynamic contrast enhanced
(DCE) magnetic resonance imaging (MRI).

METHOD AND MATERIALS

84 patients with 86 NME lesions on breast MRI (from March 2010 to March 2013) were enrolled in this retrospective study (35
benign and 51 malignant with 33 invasive breast cancers (IBC) and 18 ductal carcinomas in situ (DCIS)). Three-dimensional
histogram analysis and gray-level co-occurrence matrix (GLCM) based textural features were extracted from lesions' volume of
interest (VOI) depicted on both early and delayed phases of DCE-MRI acquired by a 1.5T MRI scanner. In each NME, two different
VOIs were placed; VOI-1 was carefully set to include only the enhancing areas, and VOI-2 was placed to cover the whole
enhancing region including intervenient non-enhancing areas. Mann-Whitney U-test with false discovery rate control was applied
for two groups to compare the extracted textural features in VOI-1; 1) benign and malignant lesions, 2) IBC and DCIS. Several
diagnostic models were constructed with elastic net using VOI-1 and -2 data. Receiver operating characteristic (ROC) analysis was
performed to evaluate these models. Then the models from 1.5T MRI were validated by comparing it with 3T DCE-MRI data sets (10
benign and 20 malignant with 10 IBC and 10 DCIS).

RESULTS

Total of 138 textural features were derived from VOI-1, and some of them showed statistical significant difference in benign vs
malignant and in IBC vs DCIS. By the ROC analysis of benign vs malignant NME, area under curves (AUC) with best performance
were 0.854 and 0.849, respectively for VOI-1 and -2. Analysis of IBC vs DCIS were 0.936 and 0.933, respectively for VOI-1 and -2.
Diagnostic performance between different VOI settings did not show statistically significant differences neither in benign vs
malignant (p = 0.891), nor in IBC vs DCIS (p = 0.933). The AUCs of 1.5T were comparable to the results of 3T DCE-MRI.

CONCLUSION

Texture analysis using breast DCE-MRI for NME showed good diagnostic performance for the differentiation of malignant vs benign
lesions, and of DCIS vs IBC, regardless of the VOI settings.

CLINICAL RELEVANCE/APPLICATION

Texture analysis of breast MRI may be one of the promising tools to improve the diagnostic performance and may provide us with
quantitative measures of internal structure for non-mass enhancement.
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PURPOSE

To evaluate characteristics of coronary computed tomography angiography (CCTA) findings of neointimal hyperplasia in patients
diagnosed coronary stent failure and compare the quantitative measurements of CCTA with optical coherence tomography (OCT)
defined in-stent neoatherosclerosis in section-to-section-level.

METHOD AND MATERIALS

Total number of 370 CCTA and OCT cross-sections (18 coronary stent lesions in 18 consecutive patients who diagnosed stent
failure from Aug 2008 to Dec 2013 and underwent both pre-procedural OCT and CCTA) were included. Stent area, lumen area, in-
stent intimal hyperplasia (IH) area, IH% (IH area/lumen areax100), lipid quadrant, and presence of thin-cap fibroatheroma (TCFA),
rupture and thrombus were evaluated using OCT. CT measurements (stent area, lumen area, IH area and IH%) were compared with
OCT-derived parameters. Lumen and IH attenuation were measured on CT. CT parameters were analyzed according to lipid
quadrant (sections with <= 2 lipid quadrants (n=146) vs. 3 or 4 quadrants (n=117)) or presence of TCFA (n=39).

RESULTS

Stent area (r=0.66, p<0.001) and lumen area (r=0.43, p<0.001) showed moderate correlation, however, IH area (r=0.34, p<0.001)
and IH% (r=0.19, p<0.001) showed mild or weak correlation between CT and OCT. Sections with high lipid quadrant (3 or 4)
showed low IH attenuation (395 Hounsfield unit [HU]) on CT compared to those with <= 2 lipid quadrant (p<0.001). Neointimal
rupture (n=15) or thrombi (n=17) were noted only in sections with high lipid quadrant (each, p<0.001). In multivariate logistic
analysis, high lipid quadrant was significantly associated with lumen attenuation (OR,0.994; 95%CI 0.989 - 1.00; p=0.04), IH% (OR,
1.046; 95%CI 1.004 - 1.090; p = 0.03) and IH attenuation (OR, 0.996; 95%CI 0.992 - 0.999; p = 0.01) measured on CT. Sections
with TCFA presented larger IH area (3.7mm2) and smaller lumen area (1.8 mm2) than those without TCFA (3.2 mm2 and 2.1 mm2).
Presence of TCFA was associated with IH% (OR, 1.057; 95%CI 1.006 - 1.111;p=0.03) on CT.

CONCLUSION

Stent area and lumen area were moderately correlated between CT and OCT. High lipid quadrant in OCT is associated with lumen
attenuation, IH attenuation and IH% on CT. TFCA is associated with IH% measured on CT.

CLINICAL RELEVANCE/APPLICATION

Ouantitative narameters for in-stent restenosis measured on CCTA mav he helnful to assess the nresence of hiah linid auadrant or
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PURPOSE

Even when compared to the latest spectral dual layer CT systems (SDLCT) future spectral photon counting detector CT systems
(SPCCT) promise an improved spatial resolution as well as decreased stent related blooming artifacts, two likely beneficial
characteristics for the challenging task of evaluating in-stent restenosis. Therefore, we investigated the influence of different
conventional (Conv) and monoenergetic (MonoE) reconstructions from a SDLCT and a SPCCT on the delineation of soft-plaque-
restenosis in coronary stents.

METHOD AND MATERIALS

Artificial stenosis (~30HU) were implanted into 10 different coronary stents (diameter 3mm) embedded in plastic tubes filled with
Iohexol-based contrast agent (~400HU). CT data was acquired with a 128-slice SDLCT (IQon, Philips, 120kV, 100mAs,
0.2x0.2x0.67mm3 voxel size (VS)) and a 9-slice SPCCT (Prototype, Philips, 120kV, 100mAs, 0.2x0.2x0.25mm3 VS). Sharp FBP
kernels were used for reconstructions with Conv and MonoE at 50, 70, 100 and 140keV. Visibility of the stenosis and the remaining
lumen was evaluated by 2 readers for each stent and reconstruction using a 5-point Likert scale: 1=image quality impedes lumen
assessment; 2=lumen appears stenosed, extent unclear; 3=stenosis and extent clear, remaining lumen undistinguishable;
4=stenosis clear and remaining lumen slightly distinguishable; 5= stenosis and remaining lumen clear.

RESULTS

Interrater agreement was very good (weighted kappa=0.9). Stenosis delineation was best in Conv, 50 and 70keV MonoE SPCCT
images (median score 5). Differentiation was significantly more difficult in the corresponding SDLCT images (median score 3;
p<0.01). Despite visibly lower stent blooming artifacts, 100 and 140keV MonoE images showed significantly poorer results compared
to the corresponding 50keV MonoE images due to reduced contrast enhancement resulting in impaired visualization of the unaltered
stent lumen (median score of 2 for 100keV and 1 for 140keV on both scanners; p<0.01).

CONCLUSION

Evaluation of soft-plaque-restenosis can be significantly improved by using conventional and low keV MonoE reconstructions of
future SPCCT. High keV MonoE reconstructions are not recommended for coronary stent assessment with SPCCT or SDLCT due to
impeded stenosis delineation.

CLINICAL RELEVANCE/APPLICATION

SPCCT will have the potential to significantly improve the important but still challenging non-invasive evaluation of coronary stents
and possible restenosis.
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PURPOSE

To investigate the feasibility of monochromatic imaging for coronary CT angiography (CCTA) with 30 ml contrast medium and low
radiation dose.

METHOD AND MATERIALS

Thirty patients with suspected ischemic heart disease underwent CCTA on a dual-layer spectral detector CT. All
imageswereacquired with step-and-shoot mode using 120 kVp, 104.4 £ 27.6 mAs with automatic current modulation. Due to the
nature of dual-layer detector, the conventional and spectral image data were acquired within the same scan. The conventional and
monochromatic 50 keV images were reconstructed. The objective image quality (IQ) was evaluated by placing region-of-interest
(ROI) on aorta root (AO), left main artery (LM), distant segment of left anterior descending (LAD), left circumflex (LCX) and right
coronary artery (RCA). The attenuation, noise and signal-to-noise ratio (SNR) were measured on conventional and monochromatic
images. The subjective IQ was assessed by 2 raters independently using a 4-point scale (1 - excellent, 4 - undiagnostic).

RESULTS

The attenuation of AO, LM, LAD, LCX and RCAwas 311.9 + 73.9, 297.4 £ 77.3, 210.6 £ 45.3, 214.8 £ 61.1 and 233.1 £ 82.1 HU on
conventional images, 634.5 £ 173.2, 569.9 £ 175.7, 353.5 £ 80.9, 372.9 £ 105.4 and 410.5 £ 153.7 HU on monochromatic images.
The noise and SNR of AO was 24.8 £ 3.7 and 12.9 £ 4.3 on conventional images, 20.9 + 2.4 and 30.8 + 9.6 on monochromatic



images. The attenuation, noise and SNR were significantly better on monochromatic images than those on conventional images (all
p < 0.01). The subjective IQ score was 2.1 £ 0.5 and 1.2 £0.4 in two groups.The volume CT dose index, dose length product and
effective dose was 12.3 £ 3.3 mGy, 142.9 £44.7 mGyxcm, and 2.0 £ 0.6 mSv.

CONCLUSION

The monochromatic 50 keV images provide superior image quality with 30 ml contrast medium and 2 mSv radiation dose in CCTA
study compared with conventional 120 kVp images.

CLINICAL RELEVANCE/APPLICATION
It is feasible to apply spectral imaging in CCTA study with low dose of contrast medium and radiation.
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PURPOSE

The virtual non-contrast (VNC) images technique in fast kilo voltage switching single-source dual-energy CT (ssDECT) is useful to
reduce scan dose. The purpose of this study was to evaluate the accuracy of CT-values in VNC images reconstructed from dual-
energy coronary CT angiography using the fast kilo voltage switching technique performed on a ssDECT scanner, compared with
non-contrasted single-energy CT (SECT) images for true non-contrast images (TNC).

METHOD AND MATERIALS

Twenty patients with coronary artery disease (between February 22nd, 2016 and April 4th, 2016) had non-contrasted SECT (120
kilovoltage) for calcium score and ssDECT for coronary angiography using fast kilovoltage switching dual-energy CT technique
(Revolution GSI, GE Healthcare).TNC images were reconstructed from non-contrasted SECT for calcium score, and VNC images
were reconstructed from ssDECT for coronary angiography. We measured CT-values of, right atrium (RA), right ventricle (RV),
pulmonary artery (PA), left atrium (LA), left ventricle (LV), and ascending aorta (A-Ao) in TNC images and VNC images on an
Advantage Workstation ver.4.7 (GE Healthcare). CT-values were compared between TNC images and VNC images.

RESULTS

In TNC images, mean CT-values for RA, RV, PA, LA, LV, and A-Ao were 42 £ 6 Hounsfield Unit (HU), 44 £ 4 HU,40 £ 4 HU, 40 = 3
HU,42 £ 6 HU,and 41 + 4, respectively. In VNC images, mean CT-values for RA, RV, PA, LA, LV, and A-Ao were 40 £ 6, 43 £6, 46 £
9,47 £10, 53 £ 11, and 47 £ 10, respectively. There was a no significant difference between CT-values of RA in TNC images and
RA in VNC images (P=0.333), and between RV in TNC images and RV in VNC images (P=0.923). In VNC images, mean CT-values for
PA, LA, LV, and A-Ao were about 6 to 11 HU higher than that in TNC (P<0.05).

CONCLUSION

CT-values in VNC reconstructed from fast kilo voltage switching ssDECT for coronary angiography were close to that in non-
contrasted SECT images.

CLINICAL RELEVANCE/APPLICATION
The virtual non-contrast images (VNC) technique of ssDECT is useful for low DOSE clinical application.
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PURPOSE

To explore the feasibility of combining coronary with carotid and cerebrovascular CT angiography (CCCTA) using CT system with
high temporal resolution and wide detector coverage.

METHOD AND MATERIALS

60 patients with suspected cardiovascular and cerebrovascular disease were randomly divided into groups A and B. Group A (n=30)
with integrated CT workflow: CCTA immediately followed by CCCTA after 1.1s delay with one injection of contrast agent. Group B
used the traditional CT workflow: CCTA after contrast injection; patient rested for 30min, and contrast re-injection for CCCTA. The
amount of the contrast in each injection was weight-dependent at 0.8ml/kg (370mgI/ml) and the flow rate was 5ml/s. The
subjective image quality of CTA was assessed by two senior radiologists using a 4-point system for blind assessment (4=best). The



CT values and SD values of the aortic root, right coronary artery opening, left anterior descending branch opening, left rotation
opening and fat in the anterior chest wall; and of the aortic arch, carotid cartilage median layer, internal carotid artery M1 segment
and muscle at the same level were used to evaluate the objective image quality of CCTA and CCCTA, respectively. SNR and CNR for
vessels were calculated. The effective dose was calculated. The corresponding image quality and radiation dose between groups A
and B were compared.

RESULTS

The average contrast amount in group A was 51ml, significantly smaller than the 105ml in group B. The examination time was
reduced from 40min in group B to 5min in group A. Group B had slightly better SNR and CNR values than group A in CCTA. However,
There was no difference in the subjective score between the two groups (3.40+0.67 vs. 3.50+0.63) (P=0.56) and all CCTA images
were diagnostic. There was no difference in both objective and subjective image quality of CCCTA between the two groups
(P>0.05). There was no difference in total radiation dose between group A (2.42+1.10mSv) and group B (2.94+1.25mSv) (P>0.05).

CONCLUSION

It is feasible to combine CCTA with CCCTA using a 256-row, 16cm wide-detector CT system to simplify workflow, reduce contrast
dose and maintain diagnostic images of the heart and head.

CLINICAL RELEVANCE/APPLICATION

Atherosclerotic plaques usually occur in coronary artery,carotid and cerebrovascular arteries simultaneously. Combining CCTA with
CCCTA may show all the lesions with one scan.
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PURPOSE

Controversy has long existed between radiologists and cardiologists over who should perform cardiac imaging, and this has
extended to the recently-developed technique of coronary CT angiography (CCTA). Our purpose was to compare recent trends in
use of CCTA between the 2 specialties.

METHOD AND MATERIALS

HCPCS codes for CCTA have existed since 2006. We reviewed the Medicare Physician/Supplier Procedure Summary (PSPS) Master
Files for 2006-2015 and selected the codes for CCTA. Medicare's physician specialty codes identified the specialty of the provider.
The PSPS files provide procedure volume for each code each year and we then calculated utilization rates per 100,000 Medicare
fee-for-service beneficiaries (37.5 million in 2015) in all places-of-service. We studied the long term utilization trends for CCTA and
also for 2 competing modalities, stress echo and myocardial perfusion imaging (MPI).

RESULTS

The total Medicare utilization rate per 100,000 of CCTA was 99 in 2006, rising to 210 in 2007. However, the rate dropped sharply in
subsequent years and reached a nadir of 107 in 2012 and 2013. It then increased the next 2 years to 117 in 2015 (+9.3%
compared with nadir). Among cardiologists, the rate went from 59 in 2006 to 126 in 2007. It then dropped continuously, reaching a
nadir of 47 in both 2014 and 2015. Among radiologists, the rate increased from 31 in 2006 to 67 in 2007, but then declined to a
nadir of 44 in 2010. However, since then, radiologists' rate has increased steadily to 65 in 2015. In that final year, radiologists'
utilization rate was 38% higher than that of cardiologists. Total utilization rate trends for stress echo and MPI were down in recent
years but the levels remained far higher than that for CCTA.

CONCLUSION

In 2007 (the second year in which codes were available for CCTA), cardiologists did almost twice as many CCTAs as radiologists.
However, by 2015, radiologists did substantially more than cardiologists. Nevertheless, utilization of both MPI and stress echo is far
higher than that for CCTA. Low reimbursement rates and frequent denials by payers may have contributed to the abrupt CCTA
declines in the early years.

CLINICAL RELEVANCE/APPLICATION
The utilization rate of CCTA has seen a small increase in the most recent years for which data are available.
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PURPOSE

Coronary computed tomography angiography (CCTA) is an increasingly important diagnostic tool for the detection of coronary
artery disease (CAD). However, due to calcium blooming and beam hardening, specificity for diagnosing functionally significant CAD
is limited. The purpose of this study was to evaluate to what extent the specificity of CCTA for detection of functionally significant
CAD could be improved by combining simple stenosis grading with deep-learning based analysis of left ventricular myocardium
(LVM).

METHOD AND MATERIALS

We retrospectively included 126 patients (77% male, 58.7+9.5 years) who underwent CCTA prior to invasive fractional flow reserve
(FFR). Functionally significant CAD was defined as an invasively measured FFR value below 0.78. First, the presence and degree of
coronary artery stenosis was analyzed using the CAD-RADS system. Patients without a significant stenosis reported on CCTA scans
were scored as functionally non-significant. For the remaining patients, fully automatic deep learning analysis of the LVM was used
to identify presence of functionally significant CAD. LVM was first segmented using a convolutional neural network and then
characterized by a convolutional auto-encoder (CAE). Based on the encodings generated by the CAE a support vector machine
classifier identified patients with functionally significant stenosis. Diagnostic performance of this combined analysis was evaluated
and compared with patient identification based only on >=50% stenosis degree as measured in CCTA.

RESULTS

FFR was significant in 64 (51%) of the patients. Sensitivity and specificity of stenosis degree reported on CCTA alone were 91%
and 18%, respectively. Adding deep-learning based analysis of LVM to stenosis detection resulted in improved specificity with a
slight decline in sensitivity. The combined evaluation resulted in a sensitivity of 83% and a specificity of 73%.

CONCLUSION

Our results show that, at the expense of only a mild sensitivity decrease, a combination of clinical stenosis evaluation and
automatic LVM analysis in CCTA led to substantial increase of the specificity.

CLINICAL RELEVANCE/APPLICATION

Adding deep learning analysis of LVM to stenosis assessment holds the potential to substantially increase specificity of CCTA and to
decrease number of patients unnecessarily referred to invasive FFR.
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PURPOSE

The Phase-Sensitive Inversion Recovery with Motion Correction (PSIRMoCo) is an improved single-shot rapid LGE sequence, which
has higher spatial resolution compared to the traditional TrueFISP sequence and shorten acquisition time compared to the
TurboFLASH sequence. This study aims to investigate a PSIRMoCo prototype against TurboFLASH and TrueFISP in terms of
acquisition time and image quality.

METHOD AND MATERIALS

Inclusion criteria was patients/volunteers undergoing LGE CMR. Exclusion criteria was patients who did not have late gadolinium
enhancement images. A total of 70 subjects (70% male, 17% had arrhythmia, 2% were poor breath-holders) were recruited in two
hospitals. Patients were recruited consecutively for a 6-month period. Data was all acquired on 1.5T MAGNETOM Avanto scanner
(Siemens Healthcare, Erlangen, Germany). MRI TurboFLASH images were acquired first at 8 minutes post contrast injection followed
by the PSIRMoCo sequence and the TrueFISP PSIR sequence. Images with poor contrast differentiation between the myocardium
and blood pool were excluded from the analysis. Acquisition time was measured based on the timings from the MRI times stated on
the images. Image quality was assessed by 2 doctors separately without access to the image information, using a 4-point Likert
scale (4 for the best, 1 for the worst). A P-value<0.05 was regarded as statistically significant. ANOVA, Kruskal-Wallis H test and
Mann-Whitney U test were used for comparing the three groups.

RESULTS

The total scan times for PSIRMoCo, TurboFLASH and TrueFISP were 187+43 sec, 636144 sec, and 164+37sec, respectively
(p<0.001). There was no statistically significant difference in scan time between PSIR MoCo and TrueFISP. Image quality scores of
the three groups were 3.8+0.26, 3.3+0.47, and 3.5+0.31, respectively (p=0.0001). Separately, PSIRMoCo showed a statistically
higher image quality score compared to TurboFLASH (p<0.0001) and TrueFISP (p=0.008).

CONCLUSION

PSIR MoCo shows statistically significant time saving compared to TurboFLASH and better image quality compared to TurboFLASH
and TrueFISP.

CLINICAL RELEVANCE/APPLICATION

PSIR MoCo should be considered for routine use instead of TurboFLASH as it saves approximately just under 8 minutes in scan time
with improved image quality.
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PURPOSE

We previously developed a method to measure coronary flow velocity reserve (CFVR) in the left main trunk (LM) during stress (ATP
(0.16mg/kg/min)) and at rest non-invasively mainly using healthy volunteers. The purpose of this current study is to evaluate the
method's diagnostic value in detecting patients with high-risk coronary artery disease (CAD).

METHOD AND MATERIALS

Fifty-nine patients with suspected CAD (age; 67 £ 11 yr, male; n = 36) who underwent 3.0-tesla (T) magnetic resonance imaging
(MRI) and angiography were studied. Coronary flow velocity in LM was measured with breath-hold velocity-encoded cine using 3.0-
T MRI during ATP stress and at rest. CFVR was calculated by dividing peak-velocity during stress by that at rest. The extent and
severity of angiographic disease of LM, left anterior descending artery (LAD), and left circumflex artery (LCx) were estimated with
the use of the Leaman score (LS) which is able to stratify the risk of coronary artery using angiography.

RESULTS

Among the patients evaluated, 24 had 1-vessel disease (LAD (n = 17), LCx (n = 7)) and 18 patients had 2-vessel disease. Four
patients had => 50% stenosis in LM. Fifty-one out of 59 patients showed low LS (0-10) and 8 had high LS (=>10.5 (equivalent to
proximal LAD = 90-99%)). CFVR of CAD patients with high LS which means high-risk CAD was significantly lower than that of
patients with low LS (1.57 £ 0.31 vs. 2.18 £0.73, p < 0.05) (Figure). In receiver operating characteristic (ROC) analysis of CFVR
for detection of high-risk CAD patients, the area under the ROC curve was 0.79 (p = 0.0296). Sensitivity was 100% and specificity
was 62.8% using a cutoff of 1.98 for detection of high-risk CAD patients.

CONCLUSION

Low CFVR in LM derived by velocity-encoded cine using 3.0-T MRI can predict downstream coronary atherosclerotic burden. This
method is a simple and reliable index to detect patients with high-risk CAD without radiation exposure.

CLINICAL RELEVANCE/APPLICATION

Coronary flow velocity reserve measured using 3.0-T MRI is able to evaluate severity of coronary artery disease with high
sensitivity.
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PURPOSE

To examine whether MR exams cause double-strand (ds) DNA damage by analyzing changes in the DNA damage and repair markers
yH2AX and 53BP1 in patients who underwent a cardiac magnetic resonance (MR) exam.

METHOD AND MATERIALS

Our prospective study of outpatients scheduled for a 1.5 T gadolinium-enhanced cardiac MR exam was subject to Institutional
Review Board approval. Patients with history of malignancy or who were receiving chemotherapy, radiation therapy, or steroids
were excluded. MR sequence data were recorded for each patient. Blood samples were obtained from immediately before and after
MR exposure. An automated immunofluorescence assay quantified yH2AX or 53BP1 foci humber in isolated peripheral blood
mononuclear cells. Changes in foci number were analyzed within patients using the Wilcoxon signed-rank test. Clinical and MR
procedural characteristics were compared between patients who had a >10% increase in yH2AX or 53BP1 foci numbers and
patients who did not.



RESULTS

Sixty patients (median age: 55 years, 39 males) were enrolled in our study. The number of yH2AX foci did not significantly change
following cardiac MR (median foci per cell pre-MR=0.11, post-MR=0.11, p=.90), but the number of 53BP1 foci significantly increased
following MR (median foci per cell pre-MR=0.46, post-MR=0.54, p=0.0140). Clinical and MR characteristics did not differ significantly
between patients who had at least a 10% increase in foci per cell and those who did not.

CONCLUSION

MR exposure leads to a small (median 17%) increase in 53BP1 foci, suggesting increased DNA repair. Accordingly, a lack of increase
in number of foci of the ds DNA damage marker yH2AX does not necessarily indicate an absence of DNA damage.

CLINICAL RELEVANCE/APPLICATION

1. Elevated DS DNA repair marker levels suggest that cardiac MR may cause DS DNA damage, and further study using both yH2AX
and 53BP1 is necessary.
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PURPOSE

To compare the efficacy of late gadolinium enhancement cardiac MR (LGE-CMR) for myocardial scar detection between 2
macrocyclic GBCAs (gadoterate meglumine vs. gadobutrol).

METHOD AND MATERIALS

40 subjects (6111 years, 67.5% men) who were referred for evaluation of cardiomyopathy with LGE-CMR performed using standard
of care 0.2mmol/kg gadobutrol were recruited prospectively within an 8-week period for a research CMR scan using 0.2mmol/kg
gadoterate meglumine. Both clinical and research CMR scans were performed at 1.5T. All subjects underwent a standard CMR
protocol consisting of multiplanar cine steady state free precession (SSFP) and post contrast delayed enhanced PSIR SSFP and
PSIR TurboFlash sequences. Myocardial scar quantification was performed on short-axis PSIR-TurboFlash images using commercially
available software (Circle 5.3, Calgary, Canada) and myocardial scar percentage mass was calculated. Qualitative scar analysis was
performed by 2 observers using the 16-segment AHA model and the area of scar per segment (0=none, 1=1-25%, 2=26-50%,
3=51-75%, 4=76-100% of the segment area) was scored. Segmental ratings were summed across all 16 segments to derive a
global scar score for each scan. Reader confidence in visualizing the scar tissue for each agent was recorded on a 5-point scale
(1=poor, 2=fair, 3=good, 4=very good, 5=excellent).

RESULTS

With PSIR SSFP technique, percentage myocardial scar mass averaged 5.9+9.8% and 5.2+7.2% for gadobutrol and gadoterate
meglumine, respectively (p>0.05, ICC=0.89, 95% CI:0.78-0.94). With PSIR TurboFlash technique, percentage myocardial scar mass
was 7.19+11 and 6.03+8.51 for gadobutrol and gadoterate meglumine, respectively (p>0.05, ICC=0.96, 95% CI:0.93-0.98). Global
qualitative segmental LGE scores showed comparable scar detection using gadobutrol vs. gadoterate meglumine (5.3+7.5 vs.
5.4+7.2, p>0.05). Reader confidence for scar visualization was similar between gadobutrol and gadoterate meglumine (4.35+0.7 vs.
4,22+0.6, p>0.05).

CONCLUSION

Gadoterate meglumine is comparable to gadobutrol for identifying myocardial scar on LGE-CMR both qualitatively and quantitatively
and can detect scar with a similar degree of diagnostic confidence as Gadobutrol.

CLINICAL RELEVANCE/APPLICATION

Gadoterate Meglumine, an alternative macrocyclic GBCA to the more routinely used Gadobutrol, has recently become available in
the U.S. and may have comparable efficacy for detecting myocardial scar on routine LGE-CMR
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PURPOSE

To investigate diffuse myocardial fibrosis and the relationship between cardiac MRI strain in diabetes mellitus (DM) using T1 mapping
and cardiac tissue tracking.

METHOD AND MATERIALS

Thirty-one patients with DM without impairment of renal function (Groupl), 21 cases of DM with impairment of renal function
(Group2) and 23 normal control individuals were enrolled. All patients underwent cardiovascular magnetic resonance (CMR),
including cardiac cine sequence and T1 mapping MOLLI sequence. Cardiac function indexes, tissue tracking and T1 mapping were all
measured by cvi42 and compared statistical. Pearson's correlation between the T1 mapping parameters and the left cardiac strain
parameters were also investigated.

RESULTS

All the patients recruited finished CMR and the baseline characteristics were recorded. Group2 presented with higher pre-contrast
T1 value than Groupl and control group (Group2: 1314.80+43.72ms; Groupl: 1259.12442.48ms; control group: 1264.25+47.45ms,
both P<0.05). Regarding the post-contrast T1 value, lower post-contrast T1 value were observed in Group2 but the differences
were not statistically significant (Group2: 490.25+58.59ms; Groupl: 521.61+70.50ms; control group: 508.20+35.82ms, both
P>0.05). Compared with control group, Groupl and Group2 had significantly higher ECV (Groupl: 31.02+2.97ms; Group2:
34.09+4.23; control group: 27.39+2.40ms, both P<0.05). Negative correlation was showed between the circumferential peak
diastolic strain rate and ECV in Groupl and Group2 (r=-0.459, r=-0.459, P<0.05).

CONCLUSION

T1 mapping is an alternative sequence for the evaluation of diffuse myocardial fibrosis in DM patients. Myocardial fibrosis is
correlated with circumferential peak diastolic strain rate in DM patients.

CLINICAL RELEVANCE/APPLICATION

(dealing with T1 mapping imaging and cardiac MRI strain) ' T1 mapping is an alternative sequence for the evaluation of diffuse
myocardial fibrosis in DM patients.'
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PURPOSE

Cardiovascular disease is the key cause of mortality of diabetes mellitus (DM), for which in-time detection of dysfunction and early
intervention can significantly improve the prognosis. The aim of this study is to evaluate the subclinical left ventricle (LV)
dysfunction in DM patient and whether the patient with good glycemic control have decreased cardiac function with time using
cardiac magnetic resonance (CMR) strain analysis.

METHOD AND MATERIALS

In total, 23 DM patients with normal LVEF, including 13 patients diagnosed not more than 10 years and 10 patients diagnosed more
than 10 years, and 25 healthy subjects, underwent CMR examination. LV global myocardial strain parameters including peak strain,
peak systolic strain rate and peak diastolic strain rate, as well as global radial, circumferential and longitudinal analysis were
calculated and compared among the three patient groups.

RESULTS

DM group had a significantly lower longitudinal peak strain (-15.32 £5.18 vs. -19.53 £ 2.76, p=0.007) and peak diastolic strain rate
(1.22 £0.29 vs.1.50+ 0.28, p=0.000), circumferential peak diastolic strain rate (1.20 + 0.39 vs. 1.50 + 0.26, p=0.000), and higher
radial peak systolic strain (2.59 £ 0.81 vs. 2.0 £ 0.61, p=0.033) compared with the normal subjects. The DM patient diagnosed
more than 10 years have lower peak systolic strain rate [radial (2.03 £ 0.52 vs. 2.61 £ 0.77, p < 0.000), circumferential (-0.89 %+
0.19 vs. -1.02 £ 0.20, p < 0.000) and longitudinal (-0.79 £ 0.11 vs. -0.97 £ 0.13, p < 0.000), respectively], lower radial peak strain
(38.18 £9.89 vs. 43.47 £ 10.88, p < 0.000) and lower circumferential peak diastolic strain rate(1.01 £ 0.26 vs. 1.24 £0.21, p =
0.004) compared with diagnosed not more than 10 years.

CONCLUSION

Cardiac MRI strain is sensitive to early dysfunctional of heart, which might help with better management for the DM patients with



normal LVEF. Moreover, the cardiac function is gradually reduced with time, even though the blood glucose controlled well,
especially the systolic function.

CLINICAL RELEVANCE/APPLICATION

Cardiac MRI strain is sensitive to early dysfunctional change of DM patients than traditional heart function evaluation parameters,
which might help with better management for the DM patients with normal LVEF

$SQ03-07 Aortic Stiffness, Myocardial Fibrosis, Left Ventricular Strain and Epicardial Fat in Hypertension and
Diabetes Mellitus

Thursday, Nov. 30 11:30AM - 11:40AM Room: S504AB

Participants

Rami Homsi, Bonn, Germany (Presenter) Nothing to Disclose

Michael Meier-Schroers, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Alois Martin Sprinkart, MSc, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Daniel Kuetting, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Julian A. Luetkens, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Hans H. Schild, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Seyrani Yuecel, Rostock, Germany (Abstract Co-Author) Nothing to Disclose

Carsten Meyer, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Stefan Fischer, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Nina Steinfeld, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Dariusch R. Hadizadeh Kharrazi, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose
Raj Chakupurakal, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Darius Dabir, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Ulrike Schlesinger-Irsch, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Christian F. Marx, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Juergen Gieseke, DSc, Bonn, Germany (Abstract Co-Author) Employee, Koninklijke Philips NV
Daniel K. Thomas, MD, PhD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
r.homsi@hotmail.com
PURPOSE

A combined assessment of aortic stiffness, left ventricular (LV) fibrosis, LV strain and epicardial fat volume (EFV) may decrease risk
in patients with cardiovascular risk factors such as hypertension (HTN) or diabetes mellitus (DM). Using a MRI approach these
parameters were assessed in 63 patients and related to the presence of HTN and DM.

METHOD AND MATERIALS

20 healthy controls (57.2+8.2years[y]; 26.2+3.9kg/m?), 31 hypertensive patients without DM (HTN-Pts; 59.6+6.7y;
28.4+4.7kg/m?) and 12 with DM (DM-Pts; 58.8+9.9y; 30.7+6.3kg/m?2) were examined at 1.5Tesla. No patients had coronary artery
disease; all patients had a normal LV ejection fraction. Aortic stiffness was evaluated by velocity encoded MRI to determine pulse
wave velocity (PWV) of the aortic arch (Fig. A), EFV by a 3D-Dixon sequence with acquisition of fat-only images and fat-fraction
maps (Fig. B&C), LV T1 relaxation times (T1) to detect fibrosis using a MOLLI scheme, and, longitudinal & circumferential systolic
strain (LS; CS) by feature tracking software.

RESULTS

Age and gender did not differ significantly; BMI was higher in DM-PTs compared to controls. Results were adjusted for BMI. EFV was
highest in DM-PTs followed by HTN-PTs and controls (EFV = 78.4+28.0 vs. 64.2+27.3 vs. 50.3+22.7ml/m?; P<0.05). T1 was higher
in DM-PTs and HTN-PTs than in controls (T1 = 994.0+43.2 resp. 991.6+35.5 vs. 964.6+40.3ms; P<0.05). PWV was significantly
higher in DM-PTs and LV strain lower compared to HTN-PTs and controls (PWV =9.8+3.3 vs. 8.6%1.7 resp. 8.1£1.9my/s; LS = -
20.9+5.1 vs. -24.744.6 resp. -25.5+3.8%; CS =-24.4+45.7 vs. -27.145.0 resp. -28.3+4.1%). Fig. D illustrates a healthy male with a
lower T1 compared to a HTN-Pt (Fig. E) and Fig. F with a higher LS compared to a DM-PT.

CONCLUSION

Hypertension and diabetes mellitus are associated with LV fibrosis; cardiac remodeling as well as metabolic and inflammatory
mechanisms of an increased EFV may play a role. EFV and aortic stiffness are further increased and LV strain reduced in DM-PTs
possibly due to an increased metabolic and inflammatory burden associated with DM. A multi-parameteric assessment of these
parameters can easily be integrated into a routine MRI exam and may be supportive for a more accurate cardiovascular risk
evaluation.

CLINICAL RELEVANCE/APPLICATION

MRI is an accurate tool for evaluation of cardiovascular risk and prognostic parameters in patients with risk factors, such as
hypertension or diabetes mellitus.
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PURPOSE

To evaluate aortic strain (AS) with cardiac magnetic resonance (CMR) in a large series of consecutive patients with different
cardiovascular diseases (CVDs).

METHOD AND MATERIALS

Two-dimensional phase-contrast gradient-echo sequences of the ascending aorta were retrospectively selected in 1,027 patients
(726 males, 301 females). In all images, aortic lumen area was segmented using a semi-automatic approach to calculate AS values.
Subgroup analysis was performed for patient with normal CMR, Tetralogy of Fallot (ToF), and ischemic heart disease (IHD).
Multivariate and post-hoc analyses were performed to evaluate the effect of age, gender and CVDs on AS values. In order to
consider also the age factor, the subjects were grouped into 7 age bins of 10 years (0-9, 10-19, 20-29, 30-39, 40-49, 50-59 and
>= 60 years).

RESULTS

Taking into account the whole sample, the AS resulted inversely correlated with age (p = -0.51, P<.001). Multivariate analysis
showed significant differences in AS among decades of age (P<.001), genders (P=.007) and CVD subgroups (P<.001) without
interaction among these factors. Post-hoc analysis showed significantly lower AS in ToF and IHD patients compared to subjects
with normal CMR (P<.001). Gender-related differences were significant in ToF subjects (P=.008), in particular men with ToF showed
a lower AS when compared with men with normal CMR (P=.005). In IHD patient, AS was lower compared to normal CMR subjects
(men: P<.001, women: P=.016), without significant difference between genders (P=.732). Aortic strain reduction during aging was
observed in all CVD groups.

CONCLUSION

Differences in age, gender, and CVD independently affect AS. The lower AS observed in ToF fosters its assessment during follow-up
in adulthood. The gender-related difference gives the basis for future studies focused on its possible causes and clinical
implications. Nevertheless, further investigations on elderly patients and, in particular, in adults with congenital heart disease are
advised.

CLINICAL RELEVANCE/APPLICATION

Our results showed that age, gender, and CVDs independently affect the ascending AS, highlighting the importance of its follow-up
assessment, especially in patients with congenital cardiac diseases.
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PURPOSE

Acute cardiac allograft rejection (ACAR) is a leading cause of morbidity and mortality in heart transplant (Tx) recipients. Non-
invasive screening with cardiac magnetic resonance imaging (CMR) is promising given its ability for comprehensive characterization
of acute myocardial injury and subtle left ventricular (LV) structural and functional changes. We hypothesized that CMR-derived T2,
T1, extracellular volume fraction (ECV), and LV velocities will differ between 1) healthy controls and Tx recipients without history of
ACAR and 2) Tx recipients with and without current evidence of ACAR.

METHOD AND MATERIALS

CMR at 1.5T (Magnetom Aera/Avanto, Siemens, Erlangen, Germany) was performed prospectively on 76 Tx recipients (49.9+15.9
yrs, 45% female) and 14 controls (47.7£16.7 yrs, 36% female) for 131 total studies. Analyses were stratified based on myocardial
biopsy grade: Controls (N=14), No ACAR (no history of ACAR, N=68), Past ACAR (history of ACAR, N=34), ACAR+ (active grade>=1R
ACAR, N=15). CMR included T2-mapping, pre- and post- contrast T1-mapping (to calculate ECV), and tissue phase mapping (TPM;
to generate myocardial velocities).

RESULTS

T2 was significantly higher in No ACAR patients compared to controls (49.44£3.4 ms vs. 45.24+2.3 ms, P<0.01). Compared to No
ACAR patients, patients with Past ACAR (51.74+4.1 ms vs. 49.44+3.4 ms, P<0.01) or current ACAR+ (53.8+4.9 ms vs. 49.4£3.4 ms,



P<0.01) had greater T2 values. ECV was significantly elevated in ACAR+ patients compared to recipients without ACAR (31.6%3.6%
vs. 26.7+3.2%, P<0.01) regardless of history of ACAR (No ACAR and Past ACAR). ROC analysis for the detection of ACAR+ revealed
AUC of 0.80 and 0.85 for T2 and ECV respectively. TPM identified lower peak systolic longitudinal velocities and higher peak
diastolic radial velocities in No ACAR patients compared to controls (2.8+1.0 cny/s vs. 4.9+1.1 cnys, P<0.01; -3.7+0.8 cmy/s vs. -
2.9+0.7 cmys, P<0.01).

CONCLUSION

CMR parameters are sensitive to structural and functional change in Tx recipients. T2 and ECV are effective at detecting ACAR,
supporting further development of CMR for ongoing surveillance post Tx.

CLINICAL RELEVANCE/APPLICATION

CMR-derived T2 and ECV are effective in detecting acute cardiac allograft rejection (ACAR) following heart transplant, promoting
use of multiparametric CMR as an alternative ACAR screening tool.
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PURPOSE

To evaluate risk factors for hemoptysis after cone-beam computed tomography (CBCT)-guided percutaneous transthoracic needle
biopsy (PTNB) and, in particular, to determine whether the enlargement of main pulmonary artery diameter (mPAD) is a risk factor
for PTNB-related hemoptysis.

METHOD AND MATERIALS

After approval from the Institutional Review Board, 4,172 cases of CBCT-guided PTNBs in 3,840 patients (2299 men and 1541
women; mean age, 63.64 years, ranging from 7-to-94 years) were retrospectively included in this study. Various clinical,
radiological, and biopsy-related data including mPAD were evaluated using univariate and multivariate logistic regression analyses to
figure out significant risk factors for both hemoptysis and severe hemoptysis. Severe hemoptysis was designated when blood
transfusion, vascular embolization, or cardiopulmonary resuscitation were required to manage patients with the diagnosis.

RESULTS

Hemoptysis occurred in 5.78% (n=241) of all PTNB procedures, while severe hemoptysis occurred in 0.18% (n=7). Female sex (Odds
ratio [OR]=2.703, P<0.001), history of anti-platelet or anti-coagulative drugs (OR=2.362, P=0.002), prolonged activated partial
thromboplastin time (OR=1.951, P=0.042), subsolid nodules (OR=3.529, P<0.001), cavitary nodules (OR=3.205, P=0.038), and long
pleura-to-target distance (P<0.001) were independent risk factors for hemoptysis, while mPAD enlargement was not a significant
risk factor. Regarding severe hemoptysis, however, mPAD enlargement (OR=5.004, P=0.037) was a significant independent risk
factor in combination with subsolid (OR=6.648, P=0.046) and cavitary target nodules (OR=20.284, P=0.008).

CONCLUSION

mPAD enlargement was not a significant risk factor for PTNB-related hemoptysis. However, it was a significant risk factor for severe
PTNB-related hemoptysis.

CLINICAL RELEVANCE/APPLICATION

mPAD enlargement was a significant risk factor for severe PTNB-related hemoptysis, along with subsolid and cavitary nodule
features.
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PURPOSE

To evaluate an active targeting and nano-sized SPIO platform for the enhancement of imaging sensitivity and tumor-ablative
efficacy in MRgFUS, and applications of a series of MRI approaches for non-invasive monitoring treatment response were
demonstrated using nude rat lung tumor models.

METHOD AND MATERIALS

PEGylated SPIO nanoparticles was further decorated with high affinity anti-EGFR monoclonal antibody to form a nanocomposite
(anti-EGFR-PEG-SPIO) , and in vitro and vivo MRI was preformed. 24 rats were then randomly divided into positive control group
(n=6), negative control group (n=6), PEGylated SPIO group (n=6), and anti-EPS group (n=6). The nude rats tumors were sonicated
after injection of the PEGylated SPIO and anti-EPS solution (1ml) via tail vein at 4.0 h. Prior to sonication, T2W SE were acquired.
For each nude rat, two to five sonications were planned. The treated areas were about 0.5 cm2 according to the pretreatment
plan. Each dynamic temperature was monitored by real-time MRI temperature mapping of the treated area.

RESULTS

The T2 values for the anti-EGFR-PEG-SPIO and PEGylated SPIO contrast agents at 3.0 T MRI were 10.3ms and 11.2ms,
respectively. T2 relativity values were 97.1 s-1mM-1 and 89.3 s-1mM-1, respectively.The T2 SI in targeting group decreased
significantly compared with non-targeting group. The rate of SI change was -58.2%, -82.7%, -94.4%, and 98.3% respectively, at
the iron concentrations. Thirty minutes after the injection of anti-EPS, the T2 SNR in the lung tumor started to decrease. The T2
SNR at the tumor region decreased more significantly at 4 hours post-injection of anti-EPS compared with the nontargeting group
(p<0.01). The energy of the targeting group was even lower than that of the control (low enegy ) group (32W vs 54 W, P<0.01)
,Peak temperature significantly higher than control group. T2W SI and ADC significantly after ablation higher than before ablation in
targeting, and nontargeting, control group

CONCLUSION

We have successfully developed anti-EGFR modified PEGyloated SPIO nanoparticles as targeted MR imaging contrast agents and the
synergistic agents for MRgFUS lung carcinoma thermotherapy. After tumor ablation, tumor therapeutic efficiency monitored by the
clinical MRI equipment can be applied as an attractive potential noninvasive strategy.

CLINICAL RELEVANCE/APPLICATION
Applications of a series of MRI approaches can be applied as an attractive potential noninvasive strategy.
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PURPOSE

To investigate the final diagnosis of pulmonary lesions with an initial non-diagnostic result on CT-guided percutaneous transthoracic
needle biopsy (PTNB) and the predictive factors for a non-diagnostic result.

METHOD AND MATERIALS

All PTNB performed over a 4-year period were retrospectively reviewed. The initial pathological results were classified into 3
categories as malignant or suspicious for malignant, benign specific, and non-diagnostic. The demographic data of patients, lesion
characteristics, technique, complications, initial pathological results and final diagnosis were reviewed. Statistical analysis was
performed using Pearson's X2 test or Fisher's exact test.

RESULTS

Out of a total of 894 consecutive biopsies, 690 (77.2%) were positive or suspicious for malignancy, 55 (6.2%) were specific benign,
and 149 (16.7%) were non-diagnostic. Significantly higher non-diagnostic rates were found in cases where the lesion was less than
15mm, the needle tract traversed emphysema, the introducer needle was outside the lesion, total time was greater than 60
minutes and when alveolar hemorrhage was present during the procedure. 122 of 149 non-diagnostic cases had a subsequent
diagnosis made by repeat biopsy, surgery or follow-up; and malignancy was confirmed in 44 cases (44/122, 36%). There were
statistically significant differences in non-diagnostic biopsy rates for patients with malignant lesions (44/734, 6%) and benign
lesions (78/133, 59%) (p=0.001). In the non-diagnostic group, patients with history of prior malignancy and patients with atypical
cells present in the initial pathological report were more likely to have a final diagnosis of malignancy (p=0.043 and p=0.001,
respectively)..

CONCLUSION

The predictive factors for non-diagnostic results were lesion size less than 15mm, needle tract traversing emphysema, introducer
needle outside the lesion, procedure time greater than 60 minutes, presence of alveolar hemorrhage, and a final benign diagnosis.
Although the majority of the non-diagnostic cases yielded a benign diagnosis, 36% were malignant. In cases with a history of
malignancy or the presence of atypical cells in the biopsy sample repeat biopsy or surgical resection should be considered.

CLINICAL RELEVANCE/APPLICATION

The management of a non-diagnostic PTNB result is difficult, however, the 36% rate of malignancy in this group underscores the
need for further diagnostic evaluation in these patients.
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PURPOSE

To explore the multi-b value based diffusion weighted imaging (DWI) on evaluation of lung VX2 tumor after radiofrequency ablation
(RFA).

METHOD AND MATERIALS

Fifty-three lung VX2 tumor models were examined by multi-b value DWI (b=0,10,20,50,100,150,200,500,800, 1000,2000 s/mm2) at
1 day before RFA, and 1, 3, 7, 14 days after RFA. Both mono-exponential and bi-exponential model (including intravoxel incoherent
motion imaging, diffusion kurtosis imaging (DKI) and stretched exponential model (SEM)) were used to calculate corresponding
parameters (ADC, D, D*, f, Dk, K, DDC and A) based on ROIs of the maximal cross-sectional tumor before and after RFA by two
thoracic radiologists, blindly. The parameters were compared between pre-RFA and post-RFA groups; the complete and incomplete
RFA groups based on H&E and TUNEL staining, and correlated with MVD. The t test, Wilcoxon test, or Mann-Whitney U test was
used in two-group comparisons. The area under curve (AUC) was used to assess the diagnostic performance. The Spearman
correlation was used to analyze the correlation. Bland-Altman method was used to assess the intraobserver repeatability, and the
coefficient of variation (CV) <5% was in good repeatability.

RESULTS

ADC, D, Dk, DDC and a values increased after RFA (all p<0.02), while K values decreased at day 3 and day 7, postoperatively
(p=0.03; 0.01). AADC, AD, ADk, ADDC, Aa and AK of the complete RFA group was higher than that of the incomplete RFA group (all
p<0.03) at day3; day7; dayl-14; day7; day7 and day3, postoperatively, respectively, and the AUC of AADC>=0.44x10-3mm2/s;
AD>=0.18%x10-3mm2/s; ADk>=0.50, 0.37, 0.19 and 0.19%x10-3mm2/s; ADDC>=0.16 x 10-3mm2/s; Aa>=0.05; AK>=0.23 in
determination of tumor with complete ablation, was 0.93; 1.00; 1.00, 0.98, 1.00 and 0.96; 0.88; 0.88; 0.95, respectively. No
difference of D*and f value changes was noticed, postoperatively (all P value>0.09). No difference of AUC and no correlation of
parameters with MVD (all P values > 0.05). The CV of ADC, DDC, a, Dk, K and D at baseline was 2.18%, 3.33%, 3.45%, 7.18%,
8.65% and 18.62 %, respectively.

CONCLUSION

DKI could be used to evaluate the efficacy of RFA at day 1, postoperatively; ADC (b = 0, 500s/mm2) and DKI could be utilized to
evaluate it at day 3, postoperatively; both the DKI and SEM-DWI could evaluate it at day 7 and day 14, postoperatively.

CLINICAL RELEVANCE/APPLICATION
DKI and ADC could be used to early assess the lung tumor after RFA.
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PURPOSE

To determine whether percutaneous transthoracic needle biopsy (PTNB) increase the risk of (a) isolated pleural recurrence and (b)
concomitant pleural seeding and metastasis in stage I non-small cell lung cancer (NSCLC).

METHOD AND MATERIALS

In this institutional review board-approved retrospective study, medical records of total of 830 consecutive patients with stage I
NSCLC who underwent curative resection between 2004 and 2010 were reviewed. Median duration of follow-up was 1843 days
(interquartile range, 1006-2734). Multiple logistic regression analyses were performed to identify risk factors of pleural recurrence.

RESULTS

Of 830 patients, 540 patients (65.1%) underwent PTNB before surgery, while 290 patients (34.9%) underwent non-PTNB
procedures including bronchoscopic biopsy or exploratory thoracotomy. An isolated pleural recurrence was found in 26 patients
(3.1%, [95%CI, 2.1-4.6%]) (20 in PTNB group, 6 in non-PTNB group). There was no significant association between PTNB and
isolated pleural recurrence (P=0.197). Concomitant pleural recurrence occurred in 42 patients (5.1%, [95%CI, 3.8-6.8%]) (34 in
PTNB group, and 8 in non-PTNB group). Subpleural location (p=0.007), tumor consistency (solid, part-solid, nonsolid) (p=0.046),
PTNB (p=0.027), pathologic T stage (p<0.001), microscopic pleural invasion (p<0.001) and microscopic lymphatic invasion



(p=0.019) were associated with concomitant pleural recurrence. The most significant factor of pleural recurrence was only
microscopic pleural invasion (Odds Ratio, 4.28; 95% CI, 2.20 to 8.29) (P<0.001) on multiple logistic analysis. Among 540 patients
undergoing PTNB, transfissural approach did not have significant association with pleural recurrence (P=0.220), while the most sole
significant factor was microscopic pleural invasion (Odds Ratio, 3.40; 95% CI, 1.54 to 7.51) (P=0.002).

CONCLUSION

PTNB did not increase the risk of isolated or concomitant pleural recurrence in early stage NSCLC. Higher incidence of concomitant
pleural seeding in PTNB group was presumably attributed to peripheral lung cancer, potentially accompanying microscopic pleural
invasion.

CLINICAL RELEVANCE/APPLICATION

PTNB can be performed for confirmatory diagnosis of early stage lung cancer without raising the risk of isolated or concomitant
pleural recurrence.
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PURPOSE

Genomic profiling for personalized targeted therapy is emerging for NSCLC. Systematic testing for mutations in BRAF, ERBB2, PIK3CA
and ALK translocations, in addition to EGFR and KRAS was introduced in our institution in July 2009. We report the utility, efficacy
and safety of CT guided trans-thoracic needle biopsy (TTNB) in this cohort.

METHOD AND MATERIALS

Patients with stage IV/relapsed NSCLC who underwent CT guided TTNB to identify driver mutations prior to therapy were reviewed.
Pathology specimens were evaluated for tumor adequacy, then manually dissected and analyzed by a variety of methods, including
next generation sequencing for mutations in selected exons of EGFR, KRAS, BRAF, PIK3CA and ERBB2. ALK rearrangements were
detected with fluorescence in-situ hybridization (FISH) and/or immunohistochemistry. Complications (pneumothorax, hemorrhage
and admission) were recorded.

RESULTS

Between 6/12/2009 and 12/30/2016, 764 patients with NSCLC underwent TTNB. The median age was 67 years. 454(59%) were
female, 426(56%) were former/current smokers and 580(75%) had stage IIIB/IV disease. 492(64%) of all TTNB performed were
profiled for genomic analysis, of which 426(87%) had sufficient tissue on core biopsies for genomic profiling; 75(10%) of the 492
patients failed analysis for ALK rearrangements due to less than 50 tumor cells on the hybridized slide. The number of samples
obtained ranged from 1-10 (2 cm 18-20G). Lesions biopsied ranged in size from 0.6-9.9 cm. PET guidance was used in 323(42%)
patients. Targetable alterations were identified in 172/426(40%) patients (EGFR:139(18%);
KRAS:101(13%);ALK:10(1%);BRAF:9(1%)). 216(28%) had pneumothoraces:137(<10% in size), 42 (10-30%) and 37(>30%).
79(10%) were admitted post procedure. 85(11%) had pulmonary hemorrhage. There was no statistically significant difference in
pneumothorax rate by needle size (p=0.8). Pneumothorax rate significantly correlated with distance from the pleura and
emphysema. Treatment strategy was changed in 183(24%) patients based on the biopsy result.

CONCLUSION

CT guided TTNB is a feasible, safe and efficacious technique for genomic profiling for targeted therapy, enabling the acquisition of
sufficient tissue for gene mutation analyses.

CLINICAL RELEVANCE/APPLICATION

Personalized medicine has increased the need for rebiopsy in NSCLC; the ability to acquire sufficient tissue with minimal morbidity
will help design clinical trials and inform management decisions.

$SQ04-07 Repeat Biopsy for the Patients with Acquired Resistance to EGFR TKIs: Implication of Biopsy-related
Factors on Detection of T790M Mutation

Thursday, Nov. 30 11:30AM - 11:40AM Room: E351

Participants

Hyungjin Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Kum Ju Chae, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Soon Ho Yoon, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Miso Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Bhumsuk Keam, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Tae Min Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jin Mo Goo, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Research Grant, Samsung Electronics Co, Ltd; Research
Grant, DRTECH Co, Ltd

Dong-Wan Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Chang Min Park, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:



khj.snuh@gmail.com
PURPOSE

Identification of T790M resistance mutation through repeat biopsy is essential to determine eligibility of the potential candidate
patients for the third-generation epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs). We aimed to investigate
predictors for the successful repeat biopsy specimen acquisition for mutational analysis and T790M mutation detection.

METHOD AND MATERIALS

We retrospectively reviewed 90 advanced non-small cell lung cancer patients harboring EGFR mutation who underwent repeat
cone-beam CT-guided transthoracic needle biopsy. Clinical characteristics as well as repeat biopsy-related factors were compared
between the patients with and without adequate biopsy specimen acquisition and between the patients with and without T790M
mutation. After univariate analysis, multivariate logistic regression analysis was performed to reveal independent predictors.

RESULTS

Appropriate biopsy specimen was obtained in 90% (81/90) and T790M mutation was found in 61.7% (50/81) of the study
population. None of the analyzed variables was significantly associated with successful biopsy specimen acquisition. For the T790M
mutation detection, duration of EGFR TKI treatment (P=0.066), duration of total chemotherapy treatment (P=0.026), tumor size
(P=0.066), and metastatic lesion as a biopsy target (P=0.029) showed P values less than 0.10. Multivariate analysis revealed that
smaller target tumor size (odds ratio, 0.765; 95% confidence interval: 0.600, 0.975; P=0.031) and metastatic lesion as a biopsy
target (odds ratio, 4.194; 95% confidence interval: 0.997, 17.637; P=0.050) were significant independent predictors of T790M
mutation detection.

CONCLUSION

Detection of T790M mutation at repeat biopsy was associated with smaller target tumor size and selection of metastatic lesion as a
biopsy target.

CLINICAL RELEVANCE/APPLICATION

Selection of biopsy target can affect detection of T790M mutation in in patients undergoing repeat biopsy (PTNB) as candidates of
third-generation EGFR TKiIs.
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PURPOSE

Evaluate the use of either Fiducial Marker (FM) or Microcoils (MC) to aid image-assisted wedge surgical resection of small pulmonary
nodules and explore associations between patient/nodule characteristics and development of complications.

METHOD AND MATERIALS

IRB approved , HIPAA compliant database search identified patients who had CT-guided FM or MC implantation for wedge resection
of pulmonary nodules from 01/01/95 - 01/22/2016. EMR was searched to extract patient's demographics including age, gender and
body mass index. CT images prior to FM/MC insertion were reviewed by a single radiologist for nodule characteristics including size,
location and depth. Post procedure CT images were read to measure distance of FM/MC to the nodule and to assess for
complications including hemorrhage, pneumothorax and marker migration. Chi squared analysis at <0.05 was used to explore
asssociations between patient/nodule characteristics and the development of complications.

RESULTS

We identified 136 nodules in 127 patients (67M:60F). Preoperatively, 130 FMs and 33 MCs were inserted to aid wedge resection in
112 and 15 patients respectively. 97% [124/127] of patients had successful same day resection as planned, two were delayed due
to complications and a single patient needed a lobectomy due to lesion location. 68% of patiebnts [88/127] had complications
following FM/MC insertion including hemorrhage [32%], pneumothorax [24%], a combination of hemmorhage and pneumothorax [9%]
and marker moigration/emolization [3%]. Depth of lesion from skin was significantly associated with developing a complication. No
other patient of nodular characteristic was associated with developing a complication. We observed a smaller percentage of patient
complications in MC as compared to FM placement and these were of less severity, although statistical significance was not
reached (p=0.06)

CONCLUSION

CT-guided pulmonary marking of pulmonary lesions is effective at aiding wedge resection. Complications are relatively common but
mild with no significant effect on patient clinical management. Use of MC rather than FM may improve the saftey profile of lesion
marking.

CLINICAL RELEVANCE/APPLICATION

Mild complications are relatively frequent but shoiuld not deter FM or MC placement for wedge resection of pulmonary nodules. Our



data sugéests MC may have a better safety profile as compared to FM.
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PURPOSE

Re-biopsy for T790M mutation analysis of non-small cell lung cancer (NSCLC) after EGFR-tyrosine kinase inhibitor (TKI) treatment
failure is important to determine further chemotherapy regimen. However, little is known regarding the clinical and radiologic
differences among patients with or without T790 mutation.

METHOD AND MATERIALS

Between Jan 2011 and Jan 2017, 370 lung cancer patients underwent re-biopsy after TKI failure, and among them, 362 were
assessed with adequate specimen. Clinical course, serial CT scans and pathologic reports were retrospectively reviewed. Re-biopsy
methods are varied: CT or fluoroscopy-guided lung biopsy (n=130), EBUS or BFS-guided (n=71) biopsies, US-guided lymph node
(n=40) or liver (n=20) biopsy, pleura biopsy (n=9), other sites (n=48) biopsies including surgical lung resection and pleural fluid
analysis (n=44). CT scans obtained at the time of initial diagnosis and re-biopsy were compared between patients with and without
T790M mutation.

RESULTS

Among 362 patients, 150 (41.4%) presented T790M mutation on re-biopsy. Two patients who were negative T790M mutation on
pleural fluid analysis finally diagnosed as positive T790M mutation by following CT-guided biopsy or surgical lung resection. Mean
interval between initial TKI failure and rebiopsy was longer in T790M positive group than negative group (p=0.01). On initial CT, the
presence of pleural metastasis was significantly higher in T790M positive group (p=0.006). On CT obtained at the time of rebiopsy,
pleural retraction adjacent to primary lung cancer and pleural metastasis were significantly noted, and number of metastatic sites is
also higher in patients with positive T790M mutation (p <0.01).

CONCLUSION

T790M mutation may be related to the interval between initial TKI failure and rebiopsy. Pleural retraction adjacent to primary lung
cancer and pleural metastasis on CT at the time of rebiopsy were significantly associated factors to positive T790M mutation in
NSCLC patients with TKI failure.

CLINICAL RELEVANCE/APPLICATION

On CT at the time of rebiopsy, pleural retraction and pleural metastasis were significantly noted in patients with positive T790M
mutation after TKI failure. Negative T790M on pleural fluid analysis could not give a guarantee for true negative, and further core
biopsy might be recommended.
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PURPOSE

The conventional chest radiograph (CXR) is one of the most widely available modality, but detecting small nodules on CXR remains a
demanding task for radiologists. The purpose of this study was to evaluate diagnostic performance of deep convolutional neural
network model (Deep learning model, DLM) for detecting a T1 lung cancer.

METHOD AND MATERIALS

For the training set, we collected CXRs from 19,927 individuals at our hospital (M:F = 11,082:8,845; mean age, 55 yrs) including
14,579 normal subjects and 5,348 patients with CT proven lung nodules. We adopted an augmented training method to create a
training set of 280,000 images, then developed and trained DLM using a 50-layer deep residual network. For the test set, we
collected 2,509 consecutive patients with a surgically-proven T1 lung cancer (M:F =1,167:1,347; mean age, 60 yrs) between
years 2010 and 2015. Inadequate cases (e.g., missing presurgical CXR, long interval between CT and CXR, nodules < 10 mm) were
excluded. Two expert radiologists, who reached decisions by consensus, marked and scored nodule visibility on CXR on four levels:
1 (invisible) ~ 4 (obvious). The final test set included 1,483 patients with a lung nodule >= 10 mm. For human observer study, we
selected 200 patients from the test set (100 with a nodule of subtlety 3 and 100 with subtlety 4) and 300 matching normal images.
Six radiologists (experience of CXR reading ranging from 4 to 21 years) participated as observers. The radiologists marked lesion
candidates and scored the confidence of nodule presence from 1 to 10. The detection performance of DLM and observers were
evaluated using FROC analysis.

RESULTS

DLM showed sensitivities of 75% for all T1 lung cancers and 88% for subtlety levels 3 and 4, respectively at FPPI 0.3. When
compared with human observers, DLM showed sensitivity 82.5% at FPPI 0.1 and 88% at FPPI 0.3. Observers showed mean
sensitivity 78% (68 ~ 83%) at FPPI 0.1 and 85% (80 ~ 89%) at FPPI 0.3. Observers showed mean AUC 0.819 (0.754 ~ 0.862) in
the FPPI range from 0.03 to 0.44, while DLM showed AUC of 0.858 in the same FPPI range.

CONCLUSION
A DLM developed for the detection of lung nodules on CXR yields high diagnostic performance in detecting T1 lung cancers.
CLINICAL RELEVANCE/APPLICATION

A diagnostic system based on a deep learning model shows promise for the future development of a CR-based, mass screening
device for lung cancer identification.
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PURPOSE

To explore CT findings associated with "other neoplasms", which were the cause of death (COD) in 22% of deaths in the National
Lung Screening Trial (NLST).

METHOD AND MATERIALS

Three board-certified cardiopulmonary radiologists retrospectively reviewed low-dose screening CTs of the 263 NLST participants
whose CODs were one of the 10 most common extrapulmonary malignancies (EPM), either on the death certificate or in the
endpoint verification process, and in whom CT images were available. Two readers each reviewed - the cases, and a 3rd reader
reviewed all 263 cases. The readers were aware of COD in each case. The scans were classified as negative, indeterminate or
positive for findings that could be correlated with the EPM listed as the COD. For discrepant reads, the case was reviewed by all
three readers to develop a consensus opinion.

RESULTS

The most common EPMs to cause death in the CT arm of the NLST population were pancreas (N = 76), esophagus (N = 35),
colorectal (N = 34), brain (N = 21), leukemia (N = 21), bladder (N=19), liver (N = 18), breast (N=14), multiple myeloma (N=13) and
lymphoma (N = 12). Of these, the CT scans were positive for EPMs with visualization of the primary tumor or metastatic disease in
15.6% (41/263) of cases. The EPMs that were most likely to be detected on the CT were esophageal (37.1%, 13/35), breast
(35.7%, 5/14) and pancreatic (13.1%, 10/76) cancers. In all three tumors, the primary tumor was visible as a solid mass. In
colorectal cancer, however, the disease was detected as metastatic to the liver in 11.8% (4/34) cases. The CT scans were
classified as indeterminate for detection of the primary malignancy or metastasis in an additional 9.9% (26/263) of cases, but the
findings could potentially have prompted additional work-up ultimately leading to the detection of the EPM.

CONCLUSION

Extrapulmonary malignancy is the third most common cause of death in the lung cancer screening population. Findings related to
the primary tumor or metastatic disease are present in 15.6% of the most common tumors. The primary tumor was most likely to be
seen in esophageal, breast and pancreatic cancers, and appeared as a solid mass.

CLINICAL RELEVANCE/APPLICATION

Detection of an EPM on lung cancer screening CT may help reduce mortality in this high risk population. Esophageal, breast and
pancreatic cancers may be visible as solid masses.
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PURPOSE

To determine the follow-up course and clinical outcome of lung cancer screening exams for patients whose studies were designated
as Lung-RADS category 3 and 4 on the initial screening exam.

METHOD AND MATERIALS

The reports of all initial lung cancer screening chest CT exams performed at a major tertiary center between 2/1/2013 and
12/31/2016 were reviewed. Detailed chart review was performed for all patients assigned as category 3 and 4, including reports of
any subsequent imaging, diagnostic procedures and complications, pathology and microbiology. We compared our findings with
those estimated and predicted by ACR Lung-RADS version 1.0.

RESULTS

Our IRB approved study included 1567 adult patients (M:F 826:741, Age:64+6) and identified 20% (317/1567) exams as Lung-RADS
category 3 or 4. 18% (58/317) of category 3 and 4 patients underwent some type of invasive procedure (CT-guided biopsy (7),
bronchoscopy (6), surgery (43), other (2)). 4% (7/181) of category 3 and 32% (43/136) of category 4 patients were diagnosed
with malignancy. Median time from initial screening exam to tissue diagnosis for malignancy was 11 weeks (range 2-154weeks).
Majority of patients who underwent an invasive procedure went directly to either wedge resection or lobectomy without prior tissue
diagnosis. Complications were seen in 7% (4/58) of patients, all related to surgery and included air leak (3) and chyle leak (1). 2%
(8/317) of patients who underwent an invasive procedure yielded benign pathology. 8% (26/317) patients did not have any imaging
follow-up, including 6% (20/181) of category 3 and 2% (6/136) of category 4. 51% (93/181) of category 3 and 41% (56/146) of
category 4 patients were downgraded to category 2. The average number of CT exams performed prior to downgrading was 1.3.

CONCLUSION

We found our patient population had greater percentage of category 3 and 4 patients than the estimated population prevalence. A



higher percentage of category 3 and 4 patients ultimately had a malignant diagnosis than predicted. A small proportion of patients
had procedures performed for benign diagnosis. Complications among all groups were low.

CLINICAL RELEVANCE/APPLICATION

The high percentage of malignancy diagnosed in Lung-RADS category 4 and, to a lesser extent, category 3 patients emphasizes the
importance of adhering to the guidelines in the management of these patients.
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PURPOSE

To compare the efficacy of the Vancouver Risk Calculator (VRC) with ACR LungRADs in determining malignancy among solid nodules
identified in the National Lung Screening Trial (NLST).

METHOD AND MATERIALS

The study received approval from the IRB and NCI CDAS system to use NLST data. All nodules detected in the CT arm of the NLST
were considered for inclusion. After exclusions due to inability to determine malignant vs benign nodule status (no gold standard),
incomplete data sheets preventing the use of the risk calculator, and subsolid nodule type, 4078 nodules were available for
evaluation. The 4078 solid nodules were scored using the VRC consisting of 9 nodule and patient parameters (output = % likelihood
of malignancy, malignancy threshold tested at >5% likelihood) and LungRADS (output = Category 2-4B, malignancy defined as 4A or
4B, malignancy defined as >5% likelihood as noted in LungRADS table on ACR website). Comparison was performed between
LungRADS and the VRC to determine their respective sensitivity, specificity and accuracy to distinguish between benign and
malignant solid nodules.

RESULTS

For ACR LungRADS category 2 (non-malignant), there were 2,141 nodules of which 3 were malignant. The VRC designated 0
malignant with 0 False Positives (FP) for the 5% threshold. For LungRADS category 3 (non-malignant) there were 1,136 nodules of
which 7 were malignant. The VRC designated 3 malignant, with 31 false positives. For LungRADS category 4A (malignant), there
were 630 nodules of which 26 were malignant. The VRC designated 25 malignant with 244 FP. For LungRADS category 4B
(malignant), there were 171 nodules of which 64 were malignant. VRC designated 64 malignant with 107 FP. Overall sensitivity,
specificity and accuracy for LungRADS was 90.0%, 82.1% and 82.3%, respectively and for VRC 5% threshold, it was 92.0%, 90.4%
and 90.4%, respectively.

CONCLUSION

In comparison with ACR LungRads, the Vancouver risk model demonstrated higher sensitivity, specificity and accuracy in
determining malignancy among solid nodules in the NLST.

CLINICAL RELEVANCE/APPLICATION

For solid nodules, risk models such as the Vancouver risk calculator may provide a superior assessment of the likelihood of
malignancy than the ACR LungRads categories.
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PURPOSE

Low-dose CT (LDCT) lung cancer screening is recommended by US guidelines for high-risk individuals. New solid nodules detected
after baseline screening have a high lung cancer probability and their management is crucial for the success of a screening
program. Currently, there is no evidence for the management of nonresolving new solid nodules at first follow-up after detection.

METHOD AND MATERIALS

In this ongoing, multicenter, randomized controlled trial, 15,822 participants were randomly assigned to screening with LDCT
(n=7,915) or no screening (n=7,907). In total, 7,557 individuals underwent baseline screening and 7,295 participants underwent
subsequent screening rounds. We included all participants with solid non-calcified nodules, registered by the radiologists as new or



<15mm3 (study detection limit, ca. 3mm) at previous screens, that received a follow-up scan after detection. High-risk nodules
(>500mm3) which led to immediate referral at first detection were excluded. Nodule volume was generated semiautomatically by
software.

RESULTS

Overall, 680 participants with 1,020 low-intermediate risk new solid nodules were included. A total of 562 (55%) new solid nodules
were resolving and in 321 (47%) participants all detected new solid nodules were resolving nodules. In 356 (52%) participants a
new solid nodule persisted as solid nodule, with 25 (7%) participants being diagnosed with lung cancer in such a nodule. At follow-
up, volume doubling time (VDT) (area under the curve [AUC]: 0.913, 95%CI 0.861-0.965), volume (AUC: 0.875, 95%CI 0.822-
0.928), and VDT combined with a previously established >=200mm3 volume cutoff (AUC: 0.939, 95%CI 0.904-0.974) had high
discriminatory power for lung cancer. The combination of <=590days VDT or >=200mm3 volume at follow-up provided 100% (95%CI
84-100%) sensitivity, 84% (95%CI 80-87%) specificity, and 27% (95%CI 19-37%) positive predictive value for lung cancer.

CONCLUSION

More than half of new solid nodules identified in LDCT lung cancer screening are resolving nodules. At first follow-up, a cutoff
combination of <=590days VDT or >=200mm3 volume can be used for risk stratification.

CLINICAL RELEVANCE/APPLICATION

Management of new nodules detected after baseline determines the success of a screening program. Appropriate risk stratification
by VDT and volume at follow-up could prevent delayed cancer diagnosis.
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PURPOSE

The U.S. has launched an annual CT lung cancer screening program, irrespective of individual participants' malignancy risk. We
developed a risk model based on information from the baseline CT and clinical information to calculate the trade-off between cost
savings by omitting one year follow-up scans in low risk individuals and the number of delayed cancer diagnoses.

METHOD AND MATERIALS

We used data from the National Lung Screening Trial. We selected all subjects who underwent a baseline scan and a one year
follow up scan, those diagnosed with lung cancer after the baseline scan were excluded. Using baseline clinical data and baseline
scan variables, various models were developed to estimate the risk of developing lung cancer after the one year follow-up scan,
using backward stepwise regression. The full model included both clinical and scan variables. Additionally we tested a clinical-only
model and a nodule-only model, the latter including the largest nodule diameter as the only variable. Furthermore, the published
Brock and Patz models were validated on the same data set.

RESULTS

174 of 24,542 participants were diagnosed with lung cancer in the year after the first annual follow up. Best predictors included in
the full model were older age, higher smoking duration and intensity, shorter smoking quit time, previous COPD and cancer
diagnosis, emphysema, longest and perpendicular diameter of the largest nodule, presence of subsolid nodules, presence of an
upper lobe nodule, and presence of a spiculated nodule. Using our full model, 9,972, 16,298, 19,726, and 21,158 of the cancer-free
persons could have safely avoided the one year follow-up scan, at the expense of delaying the diagnosis of 17, 44, 70, and 88 of
the lung cancer patients, respectively. The area under the ROC curve ranged from 0.79 with our full model to 0.73 with the Brock
model to 0.67 in the Patz model.

CONCLUSION

Predictive models based on clinical and baseline scan information can be used to personalize follow up intervals in lung cancer
screening, saving radiation and costs. Results differed substantially depending on the risk model used.

CLINICAL RELEVANCE/APPLICATION

Our model can be used to improve lung cancer screening efficiency by selecting a substantial proportion of participants for a two
year follow-up interval, while delaying lung cancer diagnosis in only very few cases. This can greatly reduce costs, radiation burden
and radiologist's work-load.
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PURPOSE

To validate a novel DeepWise computer-aided detection (CAD) system for automated detection of pulmonary nodules.
METHOD AND MATERIALS

The DeepWise CAD system designed by means of a specialized deep neural network is a novel and more intelligent CAD system to
detect pulmonary nodules automatically. A public data set LIDC-IDRI and an in-house data set (a total of about 7,000 nodules)
were used as the development data set. One hundred consecutive low-dose CT (LDCT) scans in a screening program and 100
specified and matched nodules in another 60 LDCT scans were independently evaluated by two radiologists (Radiologist 1, 2) and
the DeepWise CAD system to identify nodules larger than or equal to 2 mm in average diameter. All the nodules detected by both
the radiologists and the system were reviewed jointly by another two chest radiologists, who were experienced in LDCT lung cancer
screening, and a "true" nodule count was determined. The performance of the two radiologists and the DeepWise CAD system were
compared.

RESULTS

Radiologist 1, 2 and the DeepWise CAD system detected 193, 115 and 271 nodules, respectively. Of the 325 separate nodules
detected by the three techniques, 282 were classified as true nodules on consensus review. Of the true nodules present, the
detection date of the Radiologist 1, 2 and the DeepWise CAD system were 66.3% (187/282), 40.8% (115/282) and 83.0%
(234/282), respectively. And the 48 nodules missed by the DeepWise CAD included 41 solid nodules with an average diameter of
less than 5 mm and 7 ground glass nodules. 187 (96.9%) of 193 Radiologist 1-detected nodules were true nodules, all 115
Radiologist 2-detected nodules were true nodules, and 234 (86.3%) of 271 of the DeepWise CAD-detected nodules were true
nodules. The DeepWise CAD system identified 37 lesions that on consensus review were false-positive nodules, a rate of 0.23
(37/160) per patient.

CONCLUSION

The novel DeepWise CAD system detected 83.0% of true nodules, which was significantly superior to radiologists. And its false
positive rate, 0.23 per patient, was significantly cut down.

CLINICAL RELEVANCE/APPLICATION

With the popularity of MDCT, the detection rate of lung nodules was significantly improved, which brought great pressure to
radiologists. And the false positive nodules detected by traditional CAD software were so much that the clinical application was
limited. So we need a more intelligent CAD system to detect pulmonary nodules accurately.
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PURPOSE

To evaluate the performance of Lung-RADS in a clinical setting that markedly differs from the Lung-RADS score derivation
populations.

METHOD AND MATERIALS

Our low dose CT (LDCT) lung cancer screening program is referral based and relies on a bilingual coordinator. LDCTs were
interpreted by subspecialized chest radiologists using Lung-RADS. 30% (356/1181) were interpreted prior to Lung-RADS release and
assigned an internally derived 1-5 score that was later converted to Lung-RADS as follows: scores of 1 and 2 to Lung-RADS 1 and
2, scores 3 and 4 to Lung-RADS 3, scores 5a and 5b to Lung-RADS 4a and 4b. Data were obtained by patient interview and
electronic medical records.

RESULTS



1181 patients were screened rrom December 2U1Z2- December 2Ulb, median age was b3 [IQKR 59-b/], 49% (5b9) men, /5% non-
white (31% black, 31% Hispanic, 13% other), 55% (651) Medicaid/Medicare insured, 71% current smokers (median pack-years 45),
median socioeconomic status -2.26. Comorbidities: 69% overweight/obese (32%/37%), 68% hypertension, 67% chronic lung
disease, 35% diabetes, 17% heart disease, 2.1% HIV positive. Lung-RADS performance: 87% (1030/1181) of baseline LDCTs were
negative (Lung-RADS 1 or 2)- lung cancer rate 0.2%(2/1030); 10% (119) Lung-RADS 3- cancer rate 3.4%(4/119); 1.2% (14) Lung-
RADS 4a- cancer rate 43% (6/14); 1.5% (18) Lung-RADS 4b- cancer rate 83% (15/18). The overall positive rate (Lung-RADS 3, 4a,
and 4b) was 12.8% (151/1181), false positive rate 10.9%, and positive predictive value (PPV) 16.6% (CI 14.0-19.5). Sensitivity
was 92.6%. Mortality in lung cancer patients was 27% vs 0.6% in non-lung cancer patients.

CONCLUSION

Although Lung-RADS was derived and retrospectively validated primarily via the NLST and I-ELCAP screening cohorts, it performs
well clinically in a predominantly poor, ethnically diverse population, meeting or exceeding benchmarks.

CLINICAL RELEVANCE/APPLICATION

In clinical practice Lung-RADS increased the PPV of the LDCT exam to 16.6% versus 3.8% in the NLST and significantly exceeded
ACR cancer diagnosis benchmarks for Lung-RADS 4a-43% and 4b-83% (benchmarks: 4a- 10-15%, 4b- >15%). .
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PURPOSE

Lung cancer has the highest mortality rate among all types of cancer in the United States. NLST demonstrated low dose CT (LDCT)
for lung cancer screening decreases both lung cancer related mortality and all-cause mortality. Currently, the only CMS approved
lung cancer screening registry is the Lung Cancer Screening Registry (LCSR) administered by the American College of Radiology
(ACR). We aim to show the availability of facilities, participated in the LCSR, in the each state to provide lung cancer screening
services to those who are screen-eligible and to assess if facility availability is proportionate to state-level demographic and lung
cancer related outcome.

METHOD AND MATERIALS

The ACR LCSR list of participating lung cancer screening facilities was used as a proxy for the availability of lung cancer screening
facilities in each state. Additionally, we normalized the number of facilities by state by the number of screening-eligible individuals
using BRFSS data. State-level demographics were obtained from the 2015 BRFSS: poverty level, insured population, unemployed,
Black and Latino. We obtained data on lung cancer incidence and death, number of active physician per 100,000 and Medicare
expenditure. We performed linear regression models to examine the influence of the covariates on state-level screening facility
number by state using Stata 11.

RESULTS

As of 11/18/2016, 2,423 facilities participated in the LCSR, with a median number of 32 facilities per state (interquartile range 63)
with highest number in the Florida (n=198) and the lowest number in the District of Colombia and Montana (n=3). Figure 1
graphically represents the location and distribution of lung cancer screening facilities by proportion of screen-eligible individuals.
There was a positive independent effect (OR=12.90, 95% CI =11.01- 14.79) between state-level number of screening facility and
rate of screen-eligible individuals rate per 100,000. There were no significant correlations between numbers of facility and lung
cancer outcomes, state demographic characteristics, or physician supply and Medicare expenditure.

CONCLUSION

Although there was a positive relation between facility number and screening eligible rate, there is a further need to evaluate the
geographic access of these facilities.

CLINICAL RELEVANCE/APPLICATION

Screen eligible by state remains additional work define if other access barriers exist.
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PURPOSE

Whole body CT in non-severly injured patients is frequently a cause of dispute between referring trauma phisicyans and vetting
radiologists. On the other hand, missing a potentially treatable injury is equally unacceptable and may lead to lawsuits. This study
aims to determine whether the use of split bolus versus delayed arterial phase might be of value in the assessment of non-severely
injured trauma patients.

METHOD AND MATERIALS

A retrospective sample of 72 polytrauma whole-body CT scans, performed from January 2015 to March 2017 at a major trauma
centre was analysed. All patients with an ISS less than or equal to 16, represented our inclusion criteria. One pass poly trauma CT
scans were performed by a delayed arterial phase acquisition ( bolus-triggering technique starting after 20sec. from peak
enhancement) or by the split bolus technique (1th bolus with 65ml of contrast at 2mlL/s, following by 10sec. delay, 2th bolus with
85mL of contrast at 3.5 mL/s following by a flush of 40ml of saline at 3.5 mL/sec, initiate scan at 77 sec.). Differences in
attenuation values of the liver, spleen, pancreas and kidneys between the two acquisition protocols were expressed in Hounsfield
Units. Statistical comparison between the two groups was determined by using the Chi-square test.

RESULTS

Forty patients were scanned using the split bolus protocol, whereas the remaing 32 patients received the delayed arterial phase
protocol. Overall, 10 patients had bone fractures, 3 had pneumothoraces , 3 had renal contusions, 1 had renal, adrenal, and
hepatic contusions and 3 had vascular injuries. There was no significant statistical difference in regard to overall attenuation values
of the liver in both groups: ( 117 vs 123 HU, p=0.18) and pancreas (112 vs 131 HU, p=0.46), whereas differences were statistically
significant in regard to the spleen (143 vs 119 HU , p=0.04), and kidneys ( 205 vs 225 HU, p=0.03).

CONCLUSION

Our results show that split bolus acquisition technique is associated with more homogeneous contrast enhancement of the spleen
and kidneys and can be implemented as a standard acquisition protocol in non-severely injured patients.

CLINICAL RELEVANCE/APPLICATION

The integration of a low radiation dose technique such as split bolus in daily clinical practice in patients in whom the indications for
standard whole-body CT are 'borderline', can reduce disputes between referring trauma physicians and vetting radiologists and
avoid lawsuits.
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PURPOSE

Abdominal injuries presenting to hospital emergency departments often warrant an initial modality of imaging to screen for injuries
from the initial traumatic incident.A handful of traumatic injuries may not be identified or fail to manifest on the initial CT, resulting
in delayed manifestations of abdominal trauma. This may lead to subsequent readmission, delayed management, and possibly severe
complications.No studies have investigated this topic in a holistic, whole-body approach. As such, our study aims to quantify the
frequency and type of delayed abdominal injuries, and to determine the etiology behind the delayed manifestation and diagnosis.

METHOD AND MATERIALS

For this IRB-approved retrospective study, the hospital trauma registry was queried for patients with multi-trauma and ISS >= 16
between January 2010 and August 2016 and had initial Abdominopelvic CT on admission, yielding 3735 studies. Patients who
received a follow-up abdominopelvic CT within 6 months from the initial scan were included in our study (203). The clinical
indication and radiological findings were reviewed, clinical indications for repeating CT study, presence or absence of a new
radiological finding, organ-related abnormality and clinical management accordingly.

RESULTS

203 patients (5.44%) received follow up CTs. The average elapsed time between the initial and follow-up CT was 15+27 days.
Individual clinical indications (n=243) included evaluation for abdominal collection (n=97), 39.92%; solid organ injury (n=85),
34.98%; Bowel-Related abnormalities (n=31), 12.76% and miscellaneous indications (n=30), 12.35%. Delayed manifestations and
complications of trauma were found in 41 cases (20.1 %) and were attributed to 46 abnormalities related to new abdominal
collections and hematoma (n=17) ; solid organ injury (n=19); bowel and mesentery (n=6); diaphragmatic injury (n=3) and urinary
bladder injury(n=1). Based on the radiological findings on follow up CT studies, 8 Surgical and 16 interventional procedures were
performed.

CONCLUSION

A small percentage of traumatic injuries may not be identified on the initial CT, resulting in delayed traumatic manifestations,
leading to an increase in morbidity.

CLINICAL RELEVANCE/APPLICATION

Understanding the frequency and pattern of delayed abdominal injuries increases the awareness of radiologists to injuries that
require scrutiny on initial trauma imaging and closer follow up.
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PURPOSE

To our knowledge, there are no published societal or national guidelines for blunt trauma CT imaging protocols, including on the use
of whole-body CT (WBCT). Our goal was to survey trauma radiologists in the United States and Canada in order to determine if
there is any consensus on indications for WBCT, the algorithms used in blunt trauma patients, and the most common protocols
used.

METHOD AND MATERIALS

With IRB approval, an anonymous 17 question survey was distributed via email link to 78 radiology departments at 78 trauma
centers in the U.S. and Canada. The study was open for a two-week period in March 2017. A commercially available website that
allows subscribers to create and analyze surveys was used for analysis.

RESULTS



31 respondents from 31 institutions completed the survey (response rate 40%). 52% use WBCT protocol for blunt abdominal
trauma. For those that use WBCT, half report that a single radiologist interprets the entire scan. The most common blunt trauma
chest CT protocol is single phase, contrast-enhanced arterial phase imaging (72%). The most common blunt trauma abdomen/pelvis
CT protocol is a single IV contrast injection followed by portal venous phase imaging (48%). 76% reported not routinely obtaining
delayed phase abdominal and pelvic images. Spine reconstructed images are always created at 52% of institutions. When asked if
trauma CT images are routinely reviewed by a radiologist before the patient is moved from the CT table, the two most common
answers were "no" (55%) and "yes, a majority are reviewed by a radiology resident" (28%). 86% of institutions routinely use
filtered-back projection or iterative reconstruction with trauma CTs. When asked who interprets trauma CTs performed during what
would be considered after hours, the most common answer was "after-hours interpretations are provided by an in-house or
remotely situated attending radiologist who is a full-time staff physician at the institution" (72%). 50% of institutions do not
routinely assess renal function prior to blunt trauma CT imaging.

CONCLUSION

There is substantial variation across U.S. and Canadian-based institutions regarding the current use of whole-body CT in blunt
trauma, how trauma CT scans are protocoled, and who interprets them.

CLINICAL RELEVANCE/APPLICATION

There is a lack of uniformity in how patients with blunt trauma are currently scanned with CT across U.S. and Canadian trauma
centers.
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PURPOSE

To evaluate the accuracy of the single-pass split-bolus whole body CT protocol compared to the conventional segmented multi-
pass protocol for traumatic vascular injuries of solid abdominal organs.

METHOD AND MATERIALS

745 trauma patients were retrospectively included; 350 patients in the conventional segmented multi-pass whole body CT group
and 395 patients in the split-bolus single-pass whole body CT group. Radiology reports were analyzed for presence of contrast
extravasation, hemorrhage and vascular injuries. Electronic patient records were analyzed for subsequent hemorrhagic events
during follow-up either in clinical records or follow-up imaging radiology. Mortality analysis was performed on patients who died since
their presentation in the hospital.

RESULTS

In total, 79 patients suffered hemorrhages of which 35(10%) in the conventional group and 44(11.1%) in the split-bolus group.
There were no missed hemorrhages found in either group. There was no statistically significant difference of the incidence of
vascular injuries between groups. No cases of mortality were found to be related to missed vascular injuries.

CONCLUSION

Using the split-bolus single-pass whole body CT protocol for the initial evaluation of trauma patients does not lead to clinically
significant missed vascular injuries of abdominal solid organs.

CLINICAL RELEVANCE/APPLICATION

Our work suggests that the split-bolus protocol does not underperform compared to the conventional protocol and should be
considered as a method of radiation dose reduction in the trauma population.
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PURPOSE

To identify and characterize the most frequent users of emergency department (ED) imaging ("Super-users").
METHOD AND MATERIALS

All patients with at least 1 ED visit in 2016 within a four-hospital healthcare system were retrospectively identified. Characteristics
of those encounters and all associated radiology examinations were then analyzed.

RESULTS

Overall, 126,940 unique patients presented for 187,603 separate ED visits which resulted in a total of 192,142 imaging
examinations. Mean annual ED visits per patient were 1.48 £ 1.66 (range: 1-294). The top 0.32% (n=408) of patients visited the
ED >10 times in the year and accounted for 3.8% of all ED visits; the top 1.7% (n=2,158) of patients visited the ED >5 in the year
and accounted for 10.48% (n=19,667) of all ED visits. 73,672 ED patients (58%) underwent at least 1 ED imaging examination, with
a mean of 2.6 exams per patient (SD 2.69; range: 1-60). 2,124 patients (1.67% of the total ED patients) underwent >=10 imaging
examinations, and accounted for 15.01% of the total annual ED imaging volume. ED imaging volume consisted of CT (n=68,370;
35.6% of imaging volume; range per patient 0-21), radiography (n=67,409; 35.1%; range 0-39), ultrasound (n=29,985; 15.6%;
range 0-27), MRI (n=15,433; 8.03%; range 0-13), with far fewer numbers of all other modalities.

CONCLUSION

A tiny fraction (1.67%) of all ED patients account for a disproportionately large percentage (15%) of all ED imaging volume. Further
study of these Super-users may catalyze targeted interventions to control unnecessary ED imaging volume growth, contain costs,
and decrease per-patient radiation exposure.

CLINICAL RELEVANCE/APPLICATION

Further characterization of this vulnerable patient population may facilitate informed targeted interventions to optimize ED imaging,
restrain costs, and decrease per-patient radiation exposure.
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PURPOSE

The presence of active bleeding in computed tomography (CT) is usually related to failure of conservative treatment in the context
of a traumatic hemorrhage. Our goal is to evaluate if all patients with a traumatic active arterial extravasation should be managed
aggressively or not, and if there is any predictor factor in the therapeutic decision-making.

METHOD AND MATERIALS

We performed a retrospective analysis of CT angiographies with active arterial extravasation ("blush") in adult trauma patients
admitted from January 2013 to March 2017 at the emergency department. Patients with intestinal, aortic or spontaneous bleeding
were excluded. All studies were review in a posterior second lecture. We reviewed the management performed and analyzed several
clinical, laboratory, and radiological parameters before the treatment. We made a descriptive, univariant and multivariate study with
the software SPSS Statistics v.20.

RESULTS

Out of 152 patients included in the study, 41 were remove in the review and the analysis was performed on a final population of
111 patients. We followed two different groups: patients who required surgical or radiologic intervention (75), and the remaining
patients who were managed conservatively (36), both with a good outcome. Between the conservative and aggressive
management groups, we found statistically significant differences in hemodynamic stability (83% vs. 42%; p < 0.001), lactate level
(mean 2 vs.4.2 mmol / L; p <0.001), arterial blush measurement (mean 12 vs.19 mm; p = 0.05) and localization (55% vs. 36% with
peripheral location; p = 0.03). The area under the ROC curve for lactate level and arterial blush size like predictor factors was 0.7 in
both cases. The combination of statistically significant variables had a sensitivity of 80%, a specificity of 64%, a positive predictive
value of 86% and a negative predictive value of 52% to predict the need of agressive management.

CONCLUSION

Some patients with traumatic active arterial extravasation in a CT angiography can be managed conservatively based on clinical,
laboratory and radiological data. We consider that lactate level and arterial blush size are good predictor factors. An exhaustive
investigation that define solid criteria for therapeutic decision-making is necessary.

CLINICAL RELEVANCE/APPLICATION

Several of the traumatic active arterial extravsation detected in emergency CT angiography can be treated conservatively, without
any intervention.
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PURPOSE

We describe Unidentified Bright Objects of Spleen (UBOS) as hyperdense areas around splenic lacerations on arterial phase (AP) CT
which are isodense on portal venous phase and have no abnormal correlate on digital subtraction angiography (DSA). They need to
be differentiated from splenic vascular injuries like active contrast extravasation (AE) and pseudoaneurysms (PA) as it has
management implications. We describe a few signs and their diagnostic accuracy to differentiate PA/AE from UBOS

METHOD AND MATERIALS

Retrospective analysis of patients of blunt abdominal trauma who had undergone dual phase CT & DSA was done. All hyperdense
lesions on AP were evaluated for their margins (well defined/ill-defined), presence of the lesion on adjacent/parallel walls of the
laceration (wall sign), presence of normal parenchyma in relation to at least one side of the lesion (adjacent parenchyma sign) and
string of beads appearance. The difference between the mean CT Hounsfield unit (HU) of the lesion and aorta was also noted in the
AP. The diagnostic accuracy of these signs for distinguishing from UBOS was calculated with DSA as gold standard.

RESULTS

In the 43 patients included, 54 hyperdense lesions were detected on AP, which included 22 vascular injuries (11 PA, 11 AE) and 32
UBOS based on DSA. The presence of ill-defined margins had a low sensitivity and specificity (37%, 18% respectively). The
adjacent parenchyma sign had a sensitivity of 84% and specificity of 77%. The wall sign and a beaded appearance had a sensitivity
of 50% and 65% and a high specificity of 95% and 86% respectively. ROC curve analysis done for the difference in HU between the
aorta and the lesion showed that a difference of over 50 HU had a sensitivity of 88.9% and specificity of 90.6% (AUC - 0.896).

CONCLUSION

A difference of over 50 HU between the lesion and aorta & the adjacent parenchyma sign had highest diagnostic accuracy while
the wall sign and beaded appearance had a high specificity but a low sensitivity for identifying UBOS

CLINICAL RELEVANCE/APPLICATION

Accurate differentiation of unidentified bright objects of spleen from splenic vascular injuries has management implications and is
possible with the above described signs
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PURPOSE

To assess the prevalence and type of IV-SUDs imaging complications, mortality rate, and history of opioid prescriptions (OP) and in
patients presenting to Emergency Radiology (ER).

METHOD AND MATERIALS

HIPAA compliant-IRB approved retrospective study of 1031 patients who presented to ER (2005 to 2016) to assess IV-SUDs
complications. Demographics, clinical symptoms, imaging diagnosis, history of OP, and dates of death were recorded. Exams were
categorized by imaging diagnosis, modality and specialty. Analyses for significant differences were done.

RESULTS

In 1031 patients (65% men; mean age 36 yrs; 78% white; 95% English speakers), 1673 exams (779 X-rays, 544 CT, 292 MRI and
58 US) were performed (1-13 exams per patient, mean 1), accounting for 0.2% (1673/854299) of all ER studies in the same period.
52% of patients had 1 or more studies with IV-SUDs complications. The rates of positive imaging per imaging specialty were: GI
77% (113/146), MSK 52% (419/802), Vascular 48% (77/162), Neuro 47% (97/206), and chest 25% (90/356). Most frequent clinical
symptoms were local complications of injections (27%, 450/1673), respiratory (15%, 251/1673) and back pain (13.4%, 224/1673).
History of OP before the first imaging was present in 30% (310/1031) of cases (mean 10 prescriptions per patient); significantly
more often in women (37%, 128/348), than men (27%, 182/673, p=0.008). Mean time from OP to first imaging was 51 months (SD



39); significantly shorter in men (45 months) than women (51 months, p=0.01). Overall death was recorded in 11.7% (121/1031) of
patients; significantly higher in patients with positive imaging diagnosis of IV-SUDs complications (14%, 73/534) than in those
without (10%, 48/449, p=0.04). 5-yr mortality rates were: 7% (73/1031) overall; higher in patients with prior opioid prescription
(9%, 29/310) than in those without (6%, 44/721, p=0.06); higher in patient with imaging complications (6%, 33/534) than in those
without (4%, 21/427, p=0.2).

CONCLUSION

There is a high prevalence of multisystem IV-SUDs imaging complications among patients presenting to the ER. Patients with
positive imaging findings and prior OP have a higher overall mortality rate compared to patients with negative imaging.

CLINICAL RELEVANCE/APPLICATION

Understanding factors associated with IV-SUDS imaging complications is fundamental to designing responsive patient care models
that can better support the health and survival of this vulnerable population.
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PURPOSE

To determine the typical anatomical distribution of anterior ectopic gas resembling pneumoperitoneum and to determine the
relationship of this finding with trauma and clinical outcomes using archival CT.

METHOD AND MATERIALS

In total, 492 consecutive trauma patients between two separate geographical centres were included to be screened. One hundred

and eighty-six patients with recognised causes for ectopic gas were excluded, leaving 306 patients (211 male, mean age 44.5) for

analysis by dual consensus between the two centres. A further 200 non-trauma CT scans were consecutively selected as a control
group.

RESULTS

The pseudopneumoperitoneum was related to trauma (p=0.0001) and identified in 5.2% of patients after exclusions.
Pseudopneumoperitoneum occurred bilaterally and consistently found to be adjacent to the lower 6 anterior ribs near the
costochondral junction. Pseudopneumoperitoneum was independently associated with high velocity trauma. There were no
significant differences between sides, gender or injury severity score. None of the patients with pseudopneumoperitoneum had
evidence for hollow viscus perforation at laparotomy or clinical examination.

CONCLUSION

Pseudopneumoperitoneum is a post traumatic phenomenon centred near the costochondral junction of the lower 6 anterior ribs.
These findings have potentially significant clinical implications and are therefore important to recognise in order to prevent
unnecessary laparotomy in the trauma setting.
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PURPOSE

To compare the prevalence of a known diagnosis of cancer in patients with and without misty mesentery (MM) at baseline imaging,
and to determine its association with the development of a new diagnosis of cancer.

METHOD AND MATERIALS

This was a retrospective, HIPAA compliant, IRB approved study of patients with and without MM on CT scans acquired from January
1, 2000 to December 31, 2010. We searched our RIS database for reports that included keywords associated with MM. All scans
were reviewed to confirm the presence of MM. 4:1 age- and gender-matched controls without MM were identified. Medical records
were reviewed and the following data noted: date of CT, use of iodinated IV contrast, CT protocol (noncon, single, or multiphase),
baseline nonmalignant diagnoses, history of abdominal malignancy known at the time or identified on the CT scan, subsequent
diagnosis of cancer, and date of the new diagnosis or last encounter. Data was analysed with Pearson's chi-square test, two-
sample Student's t-test, and Cox proportional hazard models (only patients who did not yet have a baseline diagnosis of cancer).
We used STATA® for statistical analysis. An a of 0.05 was considered statistical significance.

RESULTS

Our sample consisted of 148 patients with MM (60 women, 40.54%) and 600 patients without it (236 women, 39.3%) . The mean
age of patients were 63.5 years and 61.9 years for patients with and without MM, respectively. No statistically significant
difference in any non-malignant diagnoses. Patients with MM were less likely to have a malignancy at baseline (RR = 0.764,
absolute difference 12.3% p=0.008). Patients with MM had a longer mean follow-up duration than controls (1742 days, standard
deviation = 1545.0 versus 1391 days, standard deviation = 1467.4; P = 0.01). On survival analysis, we observed an increased risk
of developing any cancer in MM patients, but this effect was not statistically significant (HR = 1.71, 95% CI 0.93-3.15, p=0.083)

CONCLUSION

We found no clear evidence that patients with MM are more likely to have cancer at the time of baseline imaging or to be later
diagnosed with cancers previously thought to be associated with misty mesentery, such as lymphoma.

CLINICAL RELEVANCE/APPLICATION

Further testing is not necessary following the diagnosis of MM, and perhaps its identification on cross-sectional reports should be
ommitted or at least not emphasized to minimize patient and provider anxiety.
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PURPOSE

Component separation is a commonly used technique allowing for sufficient fascial approximation during complex ventral hernia
repair (VHR). However, in certain cases, despite component separation, fascial apposition is not possible resulting in bridged VHR.
Prior studies have suggested a role for computed tomography (CT) in preoperative planning for VHR. We hypothesized that CT
characteristics of abdominal wall musculature may correlate with the defect size and outcomes of fascial approximation during

surgery.
METHOD AND MATERIALS

Consecutive patients who underwent complex VHR using component separation technique and available operative note and pre-
operative abdominal CT scans were retrospectively recruited in this IRB-approved study. Specific parameters such as defect size,
abdominal wall fat thickness; thickness and mean attenuation of abdominal wall muscles including rectus abdominis (RA), external
oblique (EO) and internal oblique (I0) were measured in multiple levels on axial planes using Osirix software (Pixmeo, Bemex,
Switzerland) and used for further analysis.

RESULTS

Forty patients meeting inclusion criteria were included. Twenty patients had successful fascial approximation (unbridged group)
while in the other 20 patients fascial bridging was used for hernia repair (bridged group). The defect width had a positive correlation
with mean EO thickness (Correlation Coefficient (CC)= 0.43, p=0.006), IO thickness (CC=32, p=0.43), abdominal wall fat thickness
(CC=0.35, p=0.03) and EO/IO mean attenuation ratio (CC=0.45, p=0.004). Mean defect width on axial plane (15.0£5.2 vs. 9.3£3.7
cm, p<0.001) and EO/IO mean attenuation ratio (1.17+1.9 vs. 0.24+1.12, p=0.02) were significantly higher for patients who



required bridging technique for fascial closure. However, abdominal wall fat thickness did not significantly differ between groups.
CONCLUSION

Characterization of abdominal wall musculature thickness and fat composition by computed tomography might predict the success
of fascial approximation in patients undergoing complex VHRs.

CLINICAL RELEVANCE/APPLICATION

Upon validation in larger prospective studies, these findings might enable preoperative planning and intervening to improve the
outcomes in this patient population.
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PURPOSE

To describe the high resolution transperineal sonographic findings in perianal fistulous diseases and to compare its efficacy with
MRI, considering surgical results as gold standard.

METHOD AND MATERIALS

This prospective study included 180 patients with clinical suspicion of perianal fistulous disease. These patients were subjected to
2-D high resolution transperineal sonography which was performed in lithotomy position using 8MHz linear array transducer, after
which they underwent MRI of the perineum on 1.5T Magnet. The results of sonography and MRI were interpreted by two separate
radiologists. The preoperative sonographic and MRI findings were compared with the findings of surgical exploration taken as
reference standard and the sensitivity, specificity, positive predictive value and negative predictive values of sonography and MRI
were calculated and compared.

RESULTS

Transperineal sonography showed a high sensitivity of 91.5%, specificity of 72% and positive predictive value of 92.7% in detection
of primary tract. MRI had comparable sensitivity of 93.2% and specificity of 81%, with positive predictive value of 95.6%. MRI
showed a higher diagnostic accuracy in detection of secondary tracts, supralevator extension, whist sonography and MRI had
comparable results in detecting intersphincteric collection, crypto glandular abscesses and internal opening. In multiple fistulae,
post operative recurrence and associated abscesses both sonography and MRI showed comparable diagnostic efficacy.

CONCLUSION

Transperineal sonography is a highly effective tool in pre-operative assessment and classification of perianal fistulous disease. It
has a high sensitivity in detection of primary tract and can accurately identify the secondary tracts, abscesses and internal
opening. It is also useful in assessing recurrence in post operative cases.

CLINICAL RELEVANCE/APPLICATION

Transperineal sonography, being a relatively cheap and time saving procedure, can be established as a highly useful alternative to
MRI perineum, in view of comparable diagnostic accuracy in cases with perinanal fistulous disease.
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PURPOSE

Quantification of visceral adipose tissue (VAT) by MRI is currently performed in many cross-sectional, interventional and
epidemiological studies and has shown to be of stronger metabolic relevance compared to other adipose tissue compartments in the
human body. However, considering the absolute volume of VAT bears inaccuracies as this has to be interpreted different for
subjects with different size. Thus, a VAT-index is introduced - comparable to body mass index, BMI - correcting the VAT-volume by



the square of body height.
METHOD AND MATERIALS

VAT volume was assessed between femoral heads and thoracic diaphragm by axial T1-weighted MRI on a 1.5T whole-body imager
(Magnetom Sonata, Siemens Healthcare, Germany). Automatic segmentation of VAT and subcutaneous adipose tissue (SCAT) was
performed by a fuzzy-clustering algorithm. In total 952 subjects (603f/349m, mean age 44.6 years) at increased risk for metabolic
diseases were included in this prospective analysis. Anthropometrics and insulin sensitivity (IS, by oral glucose clamp) were
determined immediately after the MR-session. VAT index (VATI) was calculated by dividing VAT volume (given in |) by the squared
body height (cm?2).

RESULTS

VAT volume was in a range between 0.25| and 13.91 and the mean value was twice as much for males (5.6l) compared to females
(2.8l). Mean BMI was comparable for males (30.6kg/m?2) and females (29.9kg/m?2). VATI was calculated to 1.76l/m? for males and
1.02l/m2 for females and IS was in a broad range. By applying a stepwise multivariate linear regression analyses (IS as dependent
variable) to adjust the effects of covariates (including age, BMI, WHR) and to identify independent relationships, VATI remained as
the only significant predictive parameter for IS.

CONCLUSION

MRI has been established as a reliable tool for non-invasive phenotyping. In order to correctly interpret the amount of VAT in the
framework of metabolic imaging, the absolute volume should be corrected for body height. It has to be mentioned that these
results do not reflect the general population and cut-off values for VATI regarding differentiation of insulin sensitive and insulin
resistant subjects remain to be determined.

CLINICAL RELEVANCE/APPLICATION

For a correct interpretation of visceral adipose tissue volume assessed by abdominal MRI, standardization and correction for body
height - comparable to body mass index - is advisable.
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PURPOSE

To describe the effect of hepatobiliary-specific MR imaging contrast agent (HBCA) administration on the signal intensity of
peritoneal and pleural fluid effusions on T1-weighted MR images.

METHOD AND MATERIALS

From October 2015 to May 2016 all consecutive patients with peritoneal or pleural effusions who underwent HBCA-MRI (Gd-BOPTA
or Gd-EOB-DTPA) at 1.5T and 3T were retrospectively included from two centers. The signal intensity of peritoneal and pleural
fluids was classified as hypo/iso/hyperintense compared to the splenic parenchyma, before and after HBCA administration. The
relative signal enhancement (RE) and the signal-to-noise ratio (SNR) were calculated on pre and contrast-enhanced sequences.

RESULTS

139 patients with peritoneal/pleural effusions without biliary or vascular leakage (mean 60+10-yo, 96 males, 69%) were included.
MR imaging was performed for chronic liver disease (n=105), cancer staging (n=21), and other causes (n=15). On T1-weighted
hepatobiliary phase (HBP) MR images, the peritoneal fluid appeared hyper/isointense in 88-100%, and pleural effusions in 100% of
the patients following Gd-BOPTA administration. On T1-weighted HBP images, all effusions remained hypointense following Gd-EOB-
DTPA. The signal intensity of fluids increased with both types of HBCA but RE was significantly higher following Gd-BOPTA than Gd-
EOB-DTPA (p=0.002 and <0.001 for peritoneal and pleural fluids, respectively), whatever the field strength. RE was significantly
correlated with the HBP acquisition time (r=0.42, p<0.001 and r=0.50, p = 0.033 for peritoneal and pleural fluids, respectively). It
was significantly higher in patients with chronic liver disease following Gd-BOPTA administration (p=0.009).

CONCLUSION

The signal intensity of pleural and peritoneal fluids progressively increases following HBCA administration, independently of field
strength and in the absence of biliary or vascular leakage. Because most patients who underwent Gd-BOPTA enhanced MR imaging
had hyperintense fluid effusion during HBP, we do not recommend this contrast agent to diagnose biliary leakage.

CLINICAL RELEVANCE/APPLICATION

Because most patients who underwent Gd-BOPTA enhanced MR imaging show hyperintense fluid effusion during HBP, we do not
recommend this contrast agent to diagnose biliary leakage.
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PURPOSE

Measure gastric volume pre and postoperatively, and see its evolution over time. Correlate these volumes with weight loss.
Determine if the resected or the residual stomach are predictors of weight loss.

METHOD AND MATERIALS

80 patients with BMI >40 kg/m2 or >35 kg/m2 and medical comorbidities underwent LSG between January 2012 and November 2016
and were analysed prospectively. 207 multislice computed tomography data sets acquired in those patients (52 female and 27
male) were evaluated for gastric volume with a dedicated examination protocol In each CT scan, the patient took diluted oral
gastrografin (Sodium Amidotrizoate) mixed with sodium bicarbonate, to produce the gastric distension (from liquid plus air), until
they feel repleted. Then the CT scan is performed with a thickness of 2mm and a max FOV, a specific 3D software is used for the
reconstruction. CT scans were performed preoperatively and 2 months and 1 year after surgery. Parameters were compared to
percentage of excess weight loss (%EWL) at 1 year.

RESULTS

Mean preoperative BMI of patients was 47.25 kg/m2, and mean preoperative stomach volume was 690.5 ml. A significant correlation
was observed between preoperative gastric volume and preoperative weight (p=0,019 , r=0,401). One year after surgery the mean
%EWL was 63.1% and the mean BMI was 35.5kg/m2. A significant correlation was found between the differences in volume of the
stomach (preoperatively and 2 months and preoperatively and 1 year) and the %EWL. At 2 months after surgery, the mean
difference in gastric volume was 567.8 ml with statistical correlation with the %EWL at 1 year (p=0,013 and r=0,504). At 1 year
after surgery the mean difference in gastric volume was 499.5 ml, also with statistical correlation with %EWL at that moment
(p=0,021 and r=0,444). No differences were found between the %EWL at 1 year and the remnant volume at 2 months (p=0,467
and r=0,182) or at 1 year (p=0,309 and r=0.198).

CONCLUSION

1. CT Scan pre and postoperatively, proved to be usefull and of great utility measuring the volume of the gas distended stomach.
2. There is a correlation between the differences in the volume of the stomach and the %EWL 1 year after surgery. 3. Gastric
remnant volume changes over time.

CLINICAL RELEVANCE/APPLICATION

MDCT Scan can demonstrate in a precise way the changes in gastric volume over time and this data can help the surgeon to
decide the best surgical approach.
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PURPOSE

Appendicitis remains the most common acute surgical condition of the abdomen. One unique form of this disease is gangrenous
appendicitis. This form carries a very high perforation risk which leads to an increase in morbidity and mortality.There have been
numerous publications on the role of CT in the diagnosis of acute appendicitis, however the accuracy of CT in diagnosing
gangrenous appendicitis is less established. In our study, we propose that the use of Dual Energy (DE) and spectral imaging
techniques can improve diagnostic accuracy of acute gangrenous appendicitis.

METHOD AND MATERIALS

For this retrospective, IRB-approved study, the hospital RIS was queried for all abdominopelvic CT scans performed in the
emergency department between January 1, 2013 to December 31, 2016 that were positive for appendicitis on histopathology. Non
DECT studies and those with frank perforation, phlegmon or peri-appendicular abscess formation were excluded. A total of 236



cases were included in our study. 120 kVp simulated images and iodine overlay (I0) images were reviewed by two abdominal
radiologists in a randomized fashion who were blinded to the results of the histopathology for presence of gangrene. Sensitivity,
specificity, positive and negative likelihood ratios and interobserver agreement were calculated for each set of images. Confidence
was rated on a 5 point Likert scale with 1 being completely uncertain and 5 being absolutely confident.

RESULTS

59.7 % (141) of patients were male. The mean age of patients was 43.5 £ 1.2 years. 51 patients (21.6 %) were positive for
gangrenous appendicitis on histopathology.The sensitivity, specificity, positive and negative likelihood ratios, confidence and
interobserver agreement for I0 images were 100 %, 79.5 %, 4.6, 0, 5 and 0.99 respectively (p < 0.0001), compared to 21.6 %,
95.1 %, 4.4, 0.82, 3.75 and 0.98 respectively (p < 0.0001) for 120 kVp simulated images.

CONCLUSION

Review of IO images adds significant clinical value to the DECT of the abdomen and pelvis for assessment of acute appendicitis as
well as the presence of gangrene within the appendix.

CLINICAL RELEVANCE/APPLICATION

IO images should be reviewed along side the simulated 120 kVp in cases of suspected appendicitis to diagnose or exclude presence
of gangrenous appendicitis.
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PURPOSE

The clinical applications of Dual Energy CT (DECT) in the abdomen and pelvis is well established. However, the actual utilization
rates of DE/Spectral analysis are less well documented, specifically in the acute setting. Our study aims to assess the utilization
rates of DECT in acute abdominopelvic imaging in the emergency department and the clinical value added by DE/spectral
interrogation methods.

METHOD AND MATERIALS

For this retrospective, IRB-approved study, the hospital RIS was queried for all abdominopelvic DECT scans performed in the
emergency department between January 1 to December 31, 2016. A total of 1238 studies were performed and were included in our
study. The reports were reviewed for mention of DE/spectral interrogation as part of the interpretation of the study. Note was
made of the number of times DE/spectral interrogation techniques altered management (by changing the diagnosis or detection of
an unexpected, clinically relevant finding), confirmed an observation and increased confidence in the definitive diagnosis, provided
additional relevant information or characterized an incidental finding - thus avoiding the need for further investigation.

RESULTS

DE/spectral analysis was utilized in 243 studies out of 1238 (19.63 %). DE/spectral analysis altered management in a significant
way 10.3 % of interrogated cases, confirmed suspected observations and increased diagnostic confidence in 21 % of cases,
provided relevant information on an observation in 66.7 % of cases and characterized an incidental finding in 18.1 % of
cases.DE/spectral analysis was most commonly utilized in assessment of the genitourinary tract (68.5 %) followed by the
gastrointestinal tract (20.6 %), the hepatobiliary system (7 %), the musculoskeletal system (2.25 %) and the vascular system (1.5
%).

CONCLUSION

There is good utilization of DE/spectral analysis in the acute setting, with nearly 1 out of 5 abdominopelvic DECT studies undergoing
DE interrogation, adding clinical value to the examination by providing information that would have otherwise required additional
imaging or other investigations. DE interrogation altered clinical management in 10 % cases.

CLINICAL RELEVANCE/APPLICATION

Routine utilization of DE/spectral techniques can impact management, improve diagnostic confidence and provide definitive clinically
relevant diagnostic information only capable by DECT/spectral techniques.



103 Scientific Assembly
T (\O d Annual Meeti
RSNA 2017 (¢ (UL S

Explore. Invent. Transform. McCormick Place, Chicago Explore  Invent

SSQ08
Gastrointestinal (Oncology Imaging)

Thursday, Nov. 30 10:30AM - 12:00PM Room: E353A

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

Participants
Vahid Yaghmai, MD, Chicago, IL (Moderator) Nothing to Disclose
Steven S. Raman, MD, Santa Monica, CA (Moderator) Nothing to Disclose

Sub-Events

$SQ08-01 Comparison of Guidelines for the Diagnosis of Hepatocellular Carcinoma Using Multidetector CT in
Patients Undergoing Liver Transplantation

Thursday, Nov. 30 10:30AM - 10:40AM Room: E353A

Participants

Mi-Suk Park, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Nieun Seo, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jin-Young Choi, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Chansik An, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Kyunghwa Han, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Shinhye Hwang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Myeong-Jin Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

To compare the diagnostic performance of multidetector CT (MDCT) among the guidelines based on the American Association for
the Study of Liver Diseases (AALSD), the Liver Imaging Reporting and Data System (LI-RADS) 2014v, the Organ Procurement and
Transplant Network (OPTN) system, and the Korean Liver Cancer Study Group-National Cancer Center (KLCSG-NCC) for the
diagnosis of hepatocellular carcinoma (HCC) and allocation of liver transplantation (LT) candidates.

METHOD AND MATERIALS

From 2007 to 2014, 78 patients who underwent preoperative MDCT and subsequent LT for suspected HCC were included in this
retrospective study. Two radiologists independently reviewed the CT images and evaluated focal hepatic lesions according to each
guideline. Patients were allocated into one of three groups: beyond Milan criteria (MC), within MC with priority, or within MC without
priority. The sensitivity and specificity of each guideline for detecting HCC, and accuracy of patient allocation were compared using
logistic regression with the generalized estimating equation.

RESULTS

Fifty of 78 patients had 87 HCCs. For the detection of HCCs smaller than 1 cm (n = 24) and HCCs equal to or greater than 2 cm (n
= 24), per-lesion sensitivity was not significantly different among four guidelines (P > 0.05). However, the sensitivity for detecting
1-2-cm HCCs (n = 39) was significantly higher when using the AASLD or the KLCSG-NCC guidelines (30.8-41.0%) than that using
the LIRADS or the OPTN system (15.4-18.0%) (P = 0.030 for reader 1 and P = 0.005 for reader 2). Per-patient specificity was
92.3-96.2% using the AASLD or the KLCSG-NCC guidelines, and 92.3% using the LIRADS or the OPTN system without significant
differences among four guidelines (P > 0.05). The accuracy for patient allocation was 74.4% in reader 1, and 71.8% in reader 2
without any difference among four guidelines in both readers.

CONCLUSION

The AASLD and the KLCSG-NCC guidelines can provide higher sensitivity than LIRADS and the OPTN system for the detection of 1-
2-cm HCCs with MDCT. The accuracy for patient allocation was comparable among four guidelines.

CLINICAL RELEVANCE/APPLICATION

The AASLD and the KLCSG-NCC guidelines can improve the sensitivity for detecting 1-2-cm HCCs using CT compared with other
two systems. Any of the four guidelines can be used for patient allocation.
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PURPOSE
Predicting HCC MVI using TC and MRI morphological criteria.
METHOD AND MATERIALS

This study received the necessary IRB approval. From September 2009 to December 2015, 208 patients underwent to curative
resection for HCC at our institution. Subsequently we excluded 73 patients without imaging at PACS, 25 patients without MVI
information at the pathology report and 18 patients that underwent to surgery more than 90 days after performing CT or MRL.The
final cohort was made up of 92 patients that performed 56 CT and 36 MRIL.For each patient we reviewed retrospectively the imaging
studies evaluating number of lesions, size of the biggest lesions, lesions margin, presence of capsule and peripheral enhancement.
Therefore we compared these characteristics with the presence or the absence of MVI stated in the pathology report.

RESULTS

Of the 92 patients 31(33.7%) presented MVI at the pathology report. The retrospective review of the imaging studies showed that
the 92 patients presented 1.4+0.9 nodules, the average size of the biggest lesion was of 4.9+4.3cm, 48 (52,2%) had irregular
margins, 45 (48,9%) had capsule and 45 (48,9%) had peripheral enchainment.Size (p=0.003) and capsule (p=0.004) demonstrated
correlation, using a univariate analysis, with MVI. Other criteria like number of lesions, margins and peripheral enhancement didn't
show any correlation with MVI.Multivariate analysis confirmed these results showing and odds ratio of 4.5 and 6.8 for capsule and
size >6¢cm respectively.

CONCLUSION
Size >6cm and presence of capsule are associated with MVI.
CLINICAL RELEVANCE/APPLICATION

MVI is an important prognostic factor for recurrence in patients with HCC: its imaging prediction can be useful for identifying
patients with better survival after liver transplant.
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PURPOSE

To quantify multiparametric FDG-PET/MRI parameters in hepatocellular carcinoma (HCC) and to assess the correlation between
mpMRI and FDG-PET SUV parameter values in liver parenchyma and HCC lesions.

METHOD AND MATERIALS

This prospective study, approved by the institutional review board, enrolled 15 HCC patients (M/F 12/3, mean age 61 years). The
mpMRI protocol, performed simultaneously with an 18F-FDG-PET examination, consisted of BOLD-MRI, IVIM-DWI and DCE-MRI
measurements. Quantitative parameter maps were generated [BOLD: R2* pre and post 02, AR2* (post-pre); IVIM: pseudodiffusion
coefficient D*, diffusion coefficient D, perfusion fraction PF, ADC; DCE-MRI: Ktrans (Tofts model TM and shutter-speed model
SSM), ve (TM&SSM), kep (TM&SSM), arterial fraction ART (TM&SSM), mean intracellular water molecule lifetime Ti (SSM) and
AKtrans (SSM-TM), the latter two potentially reflective of tissue metabolism]. Mean mpMRI parameters and PET parameters
(SUVmean and SUVmax) in HCC lesions and liver parenchyma and SUV tumor/liver ratios SUVmean T/L and SUVmax T/L were
calculated. Differences between PET/MRI parameters in liver and HCC were assessed using Wilcoxon signed-rank tests. Spearman
correlations between PET and mpMRI parameters in liver, all HCC lesions and FDG-avid (SUVmean HCC > SUVmean liver) HCC lesions
were determined.

RESULTS

21 lesions were analyzed [mean size 4 (range 2-13) cm] of which 11 were FDG-avid. Significantly higher ART (TM and SSM) and
lower R2* (pre and post 02) values were found in HCC vs. liver (P<0.008). PET and MRI parameters did not correlate in liver. In
HCC, Ktrans TM and SUVmax (r=-0.467, P=0.033) and AR2* and SUVmax (r=0.586, P=0.013) showed significant correlations. IVIM
parameters significantly correlated with PET parameters in FDG-avid HCC lesions [D and SUVmean (r=-0.767, P=0.021); ADC and
SUVmean (r=-0.800, P=0.014)]. SSM parameter AKtrans showed significant correlation with SUVmean T/L and SUVmax T/L
(r=0.438-0.536, P<0.047).

CONCLUSION

Multiparametric PET/MRI seems synergistic for liver parenchyma characterization, while quantitative mpMRI showed significant
correlations with FDG-PET SUV values in HCC.

CLINICAL RELEVANCE/APPLICATION

Multiparametric PET/MRI can potentially provide improved characterization of HCC lesions compared to the individual modalities.
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PURPOSE

New tumor response patterns to anticancer drugs have led to a response criteria shift from size to density. Choi criteria categorize
response to anti-angiogenic therapies by a decrease in tumor density greater than 15% at the portal venous phase (PVP). We
compared this threshold to the variability caused by both biology and image acquisition (improper PVP-timing) using liver metastases
(LM) from colorectal cancer (CRC) as a paradigm.

METHOD AND MATERIALS

Pretreatment PVP CT images from a total of 291 LM-CRC patients from a single precision medicine trial were included. Four
experienced radiologists independently scored the PVP timing and reached a consensus according to a 3-point scoring system:
early/optimal/late PVP. Using radiologists' consensus, we trained a proprietary computer-aided quantitative quality control method
to monitor PVP-timing. The reference standard was a computer-refined consensus. For each patient, we contoured target liver
lesions and calculated their average density.

RESULTS

The PVP-timing was early, optimal and late in 52, 194 and 45 patients, respectively. The average (95CI) accuracy of the four
radiologists for the detection of an optimal PVP-timing was 81.7% (78.3-85.2) and was outperformed by the 88.6% (84.8-92.4)
computer-accuracy. The mean£SD LM-CRC density was 68+15HU overall and 59.5+14.9HU, 71.4+14.1HU, 62.4+12.5HU at early,
optimal and late PVP-timing, respectively. LM-CRC density was thus decreased at non-optimal PVP-timing by 16.7% at early-PVP
(p=8.9e-08) and 12.6% at late-PVP (p=1.8e-04) compared to that of optimal-PVP.

CONCLUSION

The 15%-threshold defined by Choi criteria is very sensitive for the detection of tumor response because non-optimal PVP-timing
induces a similar decreased tumor density. Therefore, non-optimal PVP alters treatment response assessment and caution should be
exercised in interpreting the significance of small density changes. Computer-aided quantitative PVP-timing scoring system
outperforms radiologists' visual assessments and could improve the monitoring of anticancer therapy efficacy at patient and clinical
trial level.

CLINICAL RELEVANCE/APPLICATION

Non-optimal PVP-timing causes variability in observed tumor density that can impact treatment response assessment defined by
Choi criteria. We designed, by machine-learning, a computer-aided system for an optimized monitoring of anticancer drug efficacy.
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PURPOSE

To develop a spectral contrast-enhanced CT protocol from perfusion CT data obtained with the same scan based on the time-
attenuation curves and to evaluate its value in assessing the therapeutic efficacy of a vascular endothelial growth factor (VEGF)
receptor inhibitor AG-013736 in rabbit VX2 liver tumors.

METHOD AND MATERIALS

The institutional animal care and use committee annroved this studv. Tn 31 VX2 liver tumor-hearina rabhits. a snectral CT nrotocol
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was reconstructed to evaluate the maximum contrast of liver tumors by using time-attenuation curves from the perfusion CT data
in the same scan. The iodine concentrations(ICs)of tumors derived from spectral CT normalized to aorta (nICs) at different time
points (baseline, 2, 4, 7, 10 and 14 days after treatment) were compared within the treated group (n = 23) by using the Friedman
test as well as between the control (n = 8) and treated groups by using the Mann-Whitney test. Correlations between nICs and
perfusion parameters ,and between nICs and the tumor size, Bax,Bcl-2,VEGFR and VEGF mRNA were analyzed by using the
Spearman rank test.

RESULTS

The optimal timing for maximum contrast of liver tumors in spectral CT was 15 seconds+2 in the arterial phase (AP) with the tumor
CT values of 175-343HU. In AP, moderate correlations were found between nICs and time to peak (r=-0.588, P= 0.001) while
substantial correlations were found between nICs and mean slope of increase (r= 0.672, P <0.001). The difference for nICs
between each time point after treatment and baseline were significantly lower in the treated group than in the control group at 2
days after treatment. The greater decrease of nICs in tumors at 2 days in AP were positively correlated with smaller increase in
tumor size at 14 days (r=0.69 , P<0.05). The tumor nIC values in AP had positive correlations with Bcl-2,VEGFR and VEGF mRNA (r
values ranging from 0.58 to 0.76) and negative positive correlations with Bax (r=-0.56 ) (P<0.05 for all).

CONCLUSION

Iodine concentrations from spectral CT derived from perfusion CT data in AP were well correlated with perfusion CT parameter,
which allowed early treatment monitoring the therapeutic effect of AG-013736 to liver tumors.

CLINICAL RELEVANCE/APPLICATION

Spectral CT can quantify the arterial tumor perfusion at a substantially lower radiation dose, and have good correlations with
perfusion CT and histopathological findings.
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PURPOSE

To investigate the characteristics and potential differences of T2* in rectal cancers with different KRAS status.
METHOD AND MATERIALS

Totally, 119 patients, including 83 men and 36 women with histologically proved rectal cancer underwent pelvis MRI examination
including T2 fast field echo (T2 FFE) sequence using five echoes. T2* values were automatically calculated after region of interest
(ROI) being selected along the outline of whole tumor. Patients were stratified into two groups-KRAS wild-type and mutant by
amplification refractory mutation system (ARMS) method. According to different mutation locations, patients with KRAS mutant
were divided into codon 12 and codon 13 two subgroups. The T2* values between KRAS wild-type group and KRAS mutant group,
codon 12 subgroup and codon 13 subgroup, were compared by using independent samples t test. Receiver operating
characteristic(ROC) analysis of discrimination between KRAS wild-type and KRAS mutant rectal cancer was performed for T2*
values. Intra- and interobserver agreement were evaluated using the intraclass correlation coefficient (ICC).

RESULTS

Our study included 76 KRAS wild-type, 43 KRAS mutant, and the latter group were then divided into 38 codon 12 patients and 5
codon 13 patients. Intra- and inter-observer reproducibility were relatively good to excellent for T2* (ICCIntra=0.8705, 95%
confidence interval 0.8139~0.9099; ICCinter=0.7914, 95% confidence interval 0.7133~0.8501). T2* values were significantly higher
in KRAS mutant group ([44.20+12.18]ms) than that in KRAS wild-type group ([36.27+11.96]ms) (t = -3.452, P = 0.001). However,
T2* values showed no significant differences between codon 12 and codon 13 subgroups ([44.42£12.20]ms vs [36.27£11.96]ms; t
=-0.325, P = 0.741). According to ROC curve, T2* values showed diagnostic significance with the AUC values of 0.706. The optimal
cutoff values of 40.73ms for T2* resulted in ( T2* valus of KRAS mutant rectal cancers were greater than this value) accuracy

rate of 69.75%, sensitivity of 76.74%, specificity of 65.79%, positive predictive value of 55.93%, negative predictive value of
83.33%.

CONCLUSION

T2* values derived from T2 FFE sequence, as a promising biomarker, demonstrated potential clinical value in differentiating rectal
cancers with different KRAS status.

CLINICAL RELEVANCE/APPLICATION
T2* values may be a useful imaging biomarker for differentiating rectal cancers with different KRAS status.
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PURPOSE

N staging is important in deciding the appropriate surgical treatment and in determining the prognosis of gastric cancer. In the N
stage of gastric cancer, the accuracy of previous reports varies from 51% to 84%, because the definition of metastatic lymph node
(LN) is different between studies using MDCT, and various cut-off values have been applied. In addition, the number of LNs seen in
pathologic specimens tends to be higher than the number of LNs seen in CT. We have estimated that the sum of the sizes of LNs in
CT can be proportional to the number of pathologic metastatic LNs. The purpose of this study was to compare the diagnostic
performance of the sum of short axis diameter of lymph nodes (LN-sum) and the CT N stage of gastric cancer.

METHOD AND MATERIALS

Between January 2012 and December 2012, 127 consecutive patients who underwent preoperative MDCT and gastrectomy for
gastric cancer were identified. We defined metastatic LN on MDCT as LN with a short axis >= 8mm. Regardless of size, LNs showing
morphologic features such as central necrosis, heterogenous enhancement, nearly round shape (longitudinal/transverse diameter
ratio <1.5), and clustered nodules were also considered as metastasis. We then calculated the LN-sum. The diagnostic value of LN-
sum for distinguishing N stages was assessed by calculating the area under the receiver operating characteristic (ROC) curve.
Sensitivity and specificity of N stage using LN-sum were generated using the optimal cut-off values. Also, conventional CT N stages
of gastric cancer were made.

RESULTS
LN-sum showed significant correlation with the pathological N stage of gastric cancer (rho?=?0.70, p? CONCLUSION

Significant correlations exist among LN-sum in the N stage of gastric cancer. The LN-sum would be useful in the preoperative N
staging of gastric cancer.

CLINICAL RELEVANCE/APPLICATION

The precise preoperative N stage in gastric cancer is of great importance in planning therapeutic strategies, so LN-sum could be
used as a noninvasive imaging method for pre-operative N staging of gastric cancer.
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PURPOSE

The purpose of this study is to determine whether the degree of portal hypertension(PH) assessed by CT findings could also predict
intrahepatic distant recurrence(IDR) in patients with hepatocellular carcinoma(HCC) who received radiofrequency ablation(RFA).

METHOD AND MATERIALS

From August 2012 and April 2016, 78 patients who received RFA as initial treatment of HCC with available liver stiffness
measurement(LSM) values prior to RFA were included, and the presence of IDR was reviewed. Two radiologists evaluate CT
features : tumor size, multiplicity of tumors, and the sign of PH such as the diameter of main portal vein, splenic volume, the
presence of gastroesophageal varices at risk of recurrence(GEV-R), and the amount of ascites. GEV-R was defined as the presence
of esophageal varix and/or large gastric varix(>10mm) on CT. A LSM value and the fibrosis indices such as APRI and FIB-4 scores
were also investigated. Recurrence free survival rate was calculated using Kaplan-Meier curve, and each parameter was evaluated
using uni- and multivariate Cox proportion hazards regression analysis. For validation of model, we also performed the validation
study with the patients who underwent RFA wihout the result of LSM during the same period(n=89).

RESULTS

During a median follow-up of 407 days, IDR was identified in 38.5% of the subject(30/78). On univariate analysis, tumor size, LSM,
APRI score, and GEV-R were significantly associated with IDR. Subsequent multivariate analysis including all variables identified that
tumor size and LSM were significant independent predictors of IDR. However, among the CT features only, GEV-R was significant
independent predictor of IDR(HR=3.907; p=0.002) as well as tumor multiplicity(HR=2.790; p=0.030). On validation study, tumor
multiplicity (HR=2.86; p=0.006) was the only significant independent predictor of IDR after RFA. GEV-R shows increased tendency of
recurrence(HR=1.68; p=0.083).

CONCLUSION
GEV-R and tumor multiplicity on CT could be a non-invasive predictor of recurrence after RFA as well as LSM.
CLINICAL RELEVANCE/APPLICATION

Portal hypertension sign on CT scan, such as GEV-R, might be useful as non-invasive predictor for IDR after RFA for HCCs.
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PURPOSE

Diffusion-weighted MR images (DWI) and Contrast-enhanced MR images (CE-MR) have been reported to be helpful for estimating
the histological differentiation of hepatocellular carcinoma (HCC). However, the clinical reverence of DWI and CE-MR for estimating
histopathological grade of HCCs has not yet been comparatively assessed in a quantitative routine. The purpose of this study is to
quantitatively assess the performance of the ADC value in DWI and the mean intensity value in arterial phase of CE-MR in
estimating the grade of malignancy of HCC.

METHOD AND MATERIALS

Thirty-five pathologically confirmed HCC lesions from July 2012 to October 2015 were included in this retrospective study. Sixteen
low grade tumor corresponds to Edmondson grade I and II, and nineteen high grade tumor corresponds to Edmondson grade III and
IV. DWI and CE-MR were retrieved for each subject (Signa Excite HD 3.0T, GE Healthcare, Milwaukee, WI, USA) . Single-shot echo-
planar DW imaging acquisitions were performed in the axial view with three b values (0,100,600 sec/mm2). ADC map was calculated
by the mono-exponentially fitting model. The region of interest (ROI) extraction of HCCs in DWI and CE-MR was manually performed
by an experienced radiologist (10 years of experience in abdominal radiology), using a free-form curve fitting technique. The
performance of texture feature and ADC value in differentiating the biological aggressiveness of HCC was assessed using Receiver
Operating Characteristic (ROC) analysis. P<0.05 was considered statistically significant.

RESULTS

Low grade HCCs showed a higher mean intensity value (p=0.001) and a comparable ADC (p>0.05), as compared with high grade
HCCs. AUC, Accuracy, Sensitivity and Specificity were 0.714, 0.743, 0.688, and 0.789 for ADC in DWI, corresponding to 0.924,
0.914, 1.000, and 0.842 for the mean intensity value in CE-MR, respectively.

CONCLUSION

The Mean intensity of arterial phase images in CE-MR proves to be superior to the ADC value of DWI in the prediction of the
histopathological grade of HCC.

CLINICAL RELEVANCE/APPLICATION

Our quantitative study indicates that the mean intensity in arterial phase of CE-MR is much better than the ADC value of current
DWI in the performance of predicting the histopathological grade of HCC, which may aid clinical decisions and help with patient
management in clinical practice.
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ABSTRACT

LEARNING OBJECTIVES 1. To review the histological staging of liver fibrosis. 2. To discuss the classification of imaging-based
techniques for assessment of liver fibrosis. 3. To highlight key unmet needs and potential future directions in liver fibrosis imaging.
ABSTRACT Liver fibrosis is characterized by the accumulation of collagen and other extracellular matrix proteins as a result of
repeated injury to the tissue due to chronic liver disease. In this keynote lecture, we will review challenges inherent to using liver
biopsy for staging of liver fibrosis, including existence of numerous staging systems, sampling variability, and declining acceptance.
We will provide a classification of imaging techniques implemented on US, CT, and MRI which evaluate changes in physical or
physiological properties that accompany liver fibrosis. We will highlight key unmet needs in this field, including standardization of
biomarkers across imaging systems, need for head-to-head comparison between techniques, and concomitant assessment of
biological confounders (such as inflammation and steatosis).
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PURPOSE

Determination of the severity of the chronic liver disease (CLD) has a great importance for the decision of the management plan
and to predict the prognosis. In this study, we aimed to introduce new magnetic resonance imaging (MRI) sequences for T1
mapping, Modified Look-Locker Inversion Recovery (MOLLI) and Simultaneous Multi-Angular Relaxometry of Tissue (SMART)
sequences to predict the degree of liver fibrosis in patients with histopathologically proven CLD.

METHOD AND MATERIALS

Ninety-one cases (51 CLD and 40 control group) were prospectively enrolled in the study, and an MRI of the liver was performed by
using a 32-channel body coil with a 1.5T MRI scanner (MR 450w, GE, Chicago, USA). SMART and MOLLI sequences were acquired
to create T1 maps. Following the MRI study, a percutaneous ultrasound-guided core biopsy was performed from the parenchyma of
the liver to determine the histopathological grade of liver fibrosis in the patient group. T1 mapping values of the liver were
measured separately by two different observers independently by using nine separate circular "region of interests" and compared
with the histopathological fibrosis grades. Intraclass correlation coefficient (ICC) method was used to assess the variability on



SMART and MOLLI sequences statistically.
RESULTS

ICC for assessing T1 values of the liver on SMART and MOLLI MRI sequences were excellent, yielding 0.982 and 0.960, respectively.
SMART and MOLLI values in patients with CLD were significantly higher than the control group (p < 0.001). SMART and MOLLI
values were positively and significantly correlated with the grade of fibrosis (Table 1). Receiver operating curve analysis showed
that SMART sequence was superior to MOLLI sequence for the determination of the grade of the fibrosis (Table 2). The difference
between ROC analysis of SMART and MOLLI measurement of observers were statistically significant (p = 0.042 and p= 0.003).

CONCLUSION

Both SMART and MOLLI sequences can be used for predicting the liver fibrosis in patients with CLD. However, SMART sequence has
better diagnostic performance and ICC when compared to MOLLI sequence values.

CLINICAL RELEVANCE/APPLICATION

SMART and MOLLI T1 mapping MRI sequences may have a role for the noninvasive determination of the degree of liver fibrosis
which will improve the management plan.
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PURPOSE

To determine whether iodine map from spectral computed tomography (CT) is able to provide hepatic extracellular volume fractions
(fECVs) for grading hepatic fibrosis (HF).

METHOD AND MATERIALS

A total of 57 patients (M:F=42:15, mean age, 54.3 + 11.9 years) histologically diagnosed with HF underwent quadriphasic liver CT
at the scanner with spectral detector (IQon, Philips Healthcare) at 120kVp. Delayed phase was obtained 3 minutes after standard
dose of contrast media administration. On the generated iodine maps of iodine, approximately 0.8-1cm2 round regions of interest
(ROIs) were drawn avoiding focal lesion and vessels in the liver, and aorta for calculating fECV as follows: fECV (%) = Iodine
concentration liver (mg/ml*)/ Iodine concentration aorta (mg/mi*)x (100-Hematocrit [%]). Correlation between fECV and HF stage
was evaluated using Spearman's correlation coefficient. fECVs, iodine concentration and effective Z were compared between F0-1
(n=7), F2-3 (n=17) and F4 (n=33), and between F0-3 and cirrhosis (F4).

RESULTS

fECVs showed a moderate correlation with pathologic HF staging (r=0.55, P<0.0001). fECV was higher in F4 than F2-3 (36.0+8.0%
vs. 26.444.1, P<0.01) but there was no significant difference between F2-3 and F0O-1 (28.8+3.7%, P>0.05). In comparison between
FO-3 and F4, F4 showed significantly higher fECV than F0O-3 (36.0+8.0% vs. 27.744.2%, P<0.0001). In addition, iodine density of
the liver (mg/mi*) was significantly higher in F4 than FO-3 (1.87+0.28 vs. 1.63+0.33, P=0.006). Effective Z was also higher in F4
than F0-3 (8.42+0.16 vs. 8.31+0.20, P=0.026), but there was a substantial overlap of the values.

CONCLUSION

Iodine map of delayed phase from the spectral CT enables to estimate fECV and fECV increased as HF progressed and F4 showed
significantly higher fECV than FO-3.

CLINICAL RELEVANCE/APPLICATION

Iodine map can be generated from single phase of routine exam at spectral CT, and it can provide quantitative information
regarding HF, without additional contrast media use or scan acquisition.
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PURPOSE

Ultrasound elastography of the liver for grading liver fibrosis needs to be performed in a resting respiratory position as forceful
inspiration or expiration can falsify values. However, in patients with comorbidities optimal breath-holding can be challenging despite
coaching. The aim of this study was to assess whether liver stiffness measurements using two-dimensional (2D) shear wave



elastography (SWE) along with a novel confidence map yield similar results in patients with and without breath-holding.
METHOD AND MATERIALS

Liver stiffness measurements were performed in 25 consecutive patients with chronic liver disease (7 non-alcoholic fatty liver
disease, 5 hepatitis B, 4 hepatitis C, 4 alcoholic cirrhosis, 2 hemochromatosis; 3 others) by using 2D SWE (prototype software
ElastQ; EPIQ7; Philips). In the same imaging session and in each patient, two 6-sec cine loops were obtained each either in resting
respiratory position or during free quiet breathing. For each data set, 10 circular regions of interest (ROI; 0.791cm2) were drawn at
2 cm below the liver capsule in the middle of the field of view. A confidence map that automatically highlights areas without
breathing artifacts was used to guide ROI placements. The mean and median shear wave velocities obtained by the two methods
were compared using the Bland-Altman methodology and concordance correlation.

RESULTS

In both groups, the median shear wave velocity was 1.23 my/s with a concordance correlation of 97% (95%CI; 94-98%) and Bland-
Altmann 95% limits of agreement of -0.17 and 0.12. The mean velocity in the breath-hold group was 1.36 my/s and in the free-
breathing group 1.34 m/s with a concordance correlation of 97% (95%CI: 94-99%) and Bland-Altmann 95% limits of agreement of -
0.17 and 0.12.

CONCLUSION

In 2D SWE using a confidence map for ROI placements, liver stiffness measurements are comparable with and without breath-
holding.

CLINICAL RELEVANCE/APPLICATION

The possibility of free breathing makes 2D SWE exams more robust and clinically practical, in particular in patients with difficulties
holding their breath in a resting respiratory position.
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PURPOSE

Model for End-stage Liver Disease (MELD) score was developed as a disease severity index for patients with liver cirrhosis (LC)
awaiting liver transplantation. Although MELD score is known to be better than Child-Turcott-Pugh score for predicting survival,
there are still some limitations. Imaging study contains important information of LC and portal hypertension, and there have been
attempts to measure the related imaging parameters. We have tried to establish a new model with abdominal CT for prediction of
survival in patients with LC and compare it with MELD score.

METHOD AND MATERIALS

145 patients diagnosed with LC and underwent abdominal CT were included retrospectively. Two radiologists measured the imaging
parameters, such as maximum diameters of main portal vein (gMPV), superior mesenteric vein (gSMV), splenic vein (gSV), and
estimated splenic volumes. The grade of esophageal, paraesophageal, gastric varices and amount of ascites were also evaluated.
Statistically significant CT features related to overall survival were used to establish a model to calculate risk scoring system using
multivariate Cox proportional hazard regression and validated this system with data (n=88) of another hospital. To compare the
accuracy of two scoring systems, time-dependent C statistics was used.

RESULTS

@SMV/gSV, splenic volume, esophageal varices grade and amount of ascites were significant predictors of survival, and risk score
was calculated by following formula: 0.79x@gSMV/@SV + 0.001xsplenic volume + 1.00xgrade 1 esophageal varix(EV) + 0.57xgrade
2EV + 1.32xgrade 3EV + 1.45xmoderate ascites + 2.16xlarge ascites - 2.07. Patients with same or higher risk scores than 1.74
had significantly poor overall survival rates (p<0.001), with median survival of 7 months. Also in validation set, patients with high
risk scores (>= 1.74) had significantly poor overall survival rates (p=0.02). Time-dependent AUC showed MELD score was superior
to imaging model for the first 20 months, but after 50 months, imaging model was better (c-index of imaging and MELD score, 0.768
and 0.735, respectively). Also, in validation set, imaging score was superior to MELD score after 20 months (c-statistics, 0.732 and
0.681, respectively).

CONCLUSION

In patients with LC, this imaging model may be useful in predicting long-term survival compared to MELD score.
CLINICAL RELEVANCE/APPLICATION

A prediction model with abdominal CT may be useful in predicting long-term survival in patients with LC.

$SQ09-06 Point Shear Wave Elastography for Grading Liver Fibrosis: Can the Number of Measurements be
Reduced?

Thursday, Nov. 30 11:20AM - 11:30AM Room: E353C

Participants

Isabelle Durot, MD, Stanford, CA (Presenter) Nothing to Disclose

Jarrett Rosenberg, PhD, Stanford, CA (Abstract Co-Author) Nothing to Disclose

Juergen K. Willmann, MD, Stanford, CA (Abstract Co-Author) Research Consultant, Bracco Group Research Grant, Siemens AG



Research Grant, Bracco Group Research Grant, Koninklijke Philips NV Research Grant, General Electric Company Advisory Board,
Lantheus Medical Imaging, Inc Advisory Board, Bracco Group

For information about this presentation, contact:
durot@stanford.edu
PURPOSE

To assess whether the number of point shear wave elastography (pSWE) measurements of the liver could be reduced to 5 vs. the
currently recommended 10 measurements in patients with chronic liver diseases.

METHOD AND MATERIALS

In 1412 patients with chronic liver disease (694 hepatitis B, 499 hepatitis C, 62 non-alcoholic fatty liver disease, 35 primary biliary
cholangitis, 24 post liver transplantation, 18 autoimmune hepatitis, 15 alcoholic cirrhosis, 14 cardiac cirrhosis, 51 others) pSWE
measurements were performed on a S2000 scanner (Siemens) following the protocol recommended by the Society of Radiologists in
Ultrasound (SRU) with 10 consecutive valid measurements obtained in liver segment 8. Liver fibrosis grading using published cut-off
values were compared using 10 vs. 5 measurements with Kendall's tau coefficient and the exact test of symmetry.

RESULTS

The median shear wave velocities using 5 measurements was 1.27 m/s compared to 1.26 nmy/s using 10 measurements. Overall
fibrosis grading highly correlated when using 5 vs. 10 measurements (tau=0.96; P<0.001). Similarly, there was high correlation when
grading clinically significant (>= F2) vs. non-significant (FO/1) fibrosis (tau=0.95; P<0.001). A change in grading was observed in
34/1412 patients (2.4%; 95%CI; 1.7-3.3%) of exams when classifying clinically significant from non-significant fibrosis. Changes in
grading occurred primarily when velocities ranged between 1.1 and 1.5 m/s. When the median values from 5 measurements were
either <1.1 or >1.5 m/s (in 794 patients; 56%), a change of grading was observed in 0/1412 measurements (0%; 95%CI; 0-0.4%).

CONCLUSION

Clinically significant changes in grading liver fibrosis using only 5 measurements was observed in only a small portion of patients. In
patients with known FO or F4 fibrosis, 5 measurements may be sufficient on surveillance ultrasound elastography exams.

CLINICAL RELEVANCE/APPLICATION
Five instead of 10 measurements may decrease scanning time, cost, and discomfort in both sonographers and patients.
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PURPOSE

Hepatic inflammation and fibrosis are two of the most important factors for the stratification, treatment and prognosis of patients
with liver disease. Our objective is to evaluate a MRI multi-component relaxometry (MCR) technique to map fibrosis and
inflammation in patients with non-alcoholic steatohepatitis (NASH). The extracellular water fraction (ECWF) was investigated for
fibrosis, and the ratio of the transverse relaxation rate (R2) between intra and extra-cellular water (R2I/E) was assessed for
inflammation.

METHOD AND MATERIALS

101 NASH diagnosed patients with liver biopsy were selected within 6 months for MRI exam. A 3T Philips Achieva was used with a
multi-spin echo sequence. The images were analysed by a radiologist and physicist with over 12 years experience in abdominal
imaging. The biopsies were reviewed by a pathologist with 14 years experience using the NASH-CRN score. 15 volunteers with
normal lab results and no known liver disease were used for control.

RESULTS

The mean ECWF for the 101 NASH patients was 24.5(£3.1)% and 18.7(£1.6)% for the 15 volunteers. There was a significant
correlation between ECWF and fibrosis stage (rs=0.83, p<1.0-06). In distinguishing healthy from fibrotic patients we achieved an
AUROC of 0.98, with a sensitivity of 93% and specificity of 94% for a threshold ECWF of 20.6%. There was a significant difference
between all stages of fibrosis by ECWF (p<0.001).The mean R2I/E for the 101 NASH patients was 3.2(+0.6) and 2.4(£0.3) for the
15 volunteers. For distinction of normal parenchyma from any lobular inflammation we achieved an AUROC of 0.91, with sensitivity
of 83% and specificity of 83% at an R2I/E threshold of 2.7.

CONCLUSION

ECWF demonstrated very good performance in quantifying all stages of fibrosis, whereas R2I/E correlated more strongly with
inflammation. The maps and distributions of ECWF and R2I/E also allow assessment of heterogeneity in liver pathology.

CLINICAL RELEVANCE/APPLICATION

The excellent performance of MRI ECWF in quantifying the earliest stage of NASH promises better selection of patients for biopsy.



Assessing inflammation with R2I/E offers an additional tool for patient selection. ECWF and R2I/E offer biomarkers of liver fibrosis
and inflammation that are independent of field strength, are obtained without contrast or radiation, and help in the diagnostic and
follow-up of NASH patients.
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PURPOSE

The aim of this study was to assess:the evolution of hepatitis C-related liver disease by comparing analytical and elastography
data before and after treatment with new antiviral agents.

METHOD AND MATERIALS

For this prospective study, we conducted a:randomized sampling of patients with hepatitis C virus (HCV) who had completed
treatment with new drugs between May 2015 and March 2016. It was required that all patients included had undergone blood
tests, viral load, liver B-mode ultrasonography and ARFI elastography with the determination of shear wave velocity (SWV) before
starting treatment. These tests were repeated after a year of the completion of treatment for comparing results. The criteria for
exclusion were as follows: coinfection with other hepatitis viruses or human immunodeficiency virus, liver transplant, alpha-1
antitrypsin deficit, metal deposition diseases and alcohol consumption of greater than 20g/day. Finally, we obtained 100 patients.
Comparisons of means were performed using Student t-test for matching data. A p value of <0.05 was considered significant.

RESULTS

It was verified:a significant decrease of liver ARFI values since the average shear wave velocity declined from 1.98 to 1.66 nmys
(p<0.01), which meant an improvement of liver parenchymal injury associated to HCV.Furthermore, it was determined reversibility in
METAVIR stages, specially in F>=3 and F>=4 levels, in which more than half of patients improved their METAVIR stage after
treatment (p<0.05).Moreover, sustained viral response was confirmed in all patients as well as an improvement of analytical data
with hepatic profile (Alanine aminotransferase- ALT-, Aspartate aminotransferase -ALT-) (p<0.05).:

CONCLUSION

It has been verified a significant improvement of analytical and structural liver parameters in patients with HCV-related hepatic
fibrosis who underwent treatment with interferon-free antiviral therapies.

CLINICAL RELEVANCE/APPLICATION

Reversibility of liver stifness after treatment might be monitored with ARFI elastography and it is essential for prognosis and
management of these patients.
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PURPOSE

Liver fibrosis is one of the most important prognostic factors in patients with chronic liver disease. We developed a deep
convolutional neural network (CNN) for the prediction of METAVIR score using B-mode ultrasonography (US) images.

METHOD AND MATERIALS

Among 7,273 patients with 140,605 B-mode US images, who had undergone either histopathologic examination or transient
elastography, 2,798 patients with 5,517 B-mode US images were used for training the CNN. METAVIR score of the specimens,
determined by pathologists specializing in liver pathology, and estimated METAVIR score derived from transient elastography were
used as reference standards. Our training model (S-Detect for liver quantification) was based on the Visual Geometry Group-16
neural network with image appearance normalization technique. Two-class (FO, F1, F2, F3 vs. F4) and four-class (FO vs. F1 vs. F23
vs. F4) models were developed. After training, 675 patients' images were tested to evaluate the models' performance in classifying
the images to the correct METAVIR score.

RESULTS

Performance of the two-class model was as follows: sensitivity 81.6%, specificity 96.4%, and accuracy 88.3%. Performance of the
four-class algorithm was as follows: sensitivity 64.5%, specificity 89.0%, and accuracy 72.7%. The expected METAVIR score was



displayed in the application within 2 seconds of analysis on average.

CONCLUSION

The engineered deep CNN-based METAVIR score prediction system revealed remarkable diagnostic accuracy using B-mode US
images.

CLINICAL RELEVANCE/APPLICATION

This technology can assist radiologists in identifying the degree of liver fibrosis in a convenient fashion, leading to reduction in time
and labor costs, while also providing a means for objective evaluation of liver fibrosis.
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PURPOSE

The present study aimed to evaluate the clinical value of PET/MR in the staging of cervical cancer and diagnosis of pelvic lymph
node metastasis.

METHOD AND MATERIALS

Seventy patients with cervical cancer were prospectively enrolled. Pelvic PET/MR scan and whole-body PET scan were performed
before treatment. All images were evaluated by two experienced radiologists using a randomized, double-blind method. The
diagnostic consistency of PET/MR staging, clinical staging, and gold standard staging of cervical cancer was evaluated with the
Kappa consistency test, and the diagnostic consistency between each two methods was calculated. The difference between
PET/MR staging and clinical staging was evaluated with the paired chi-square test (P<0.05). The value of PET/MR in the diagnosis
of pelvic lymph node metastasis of cervical cancer was analyzed using diagnostic consistent rate, sensitivity, specificity, positive
predictive value, and negative predictive value. The statistical software SPSS 19.0 was used in the analyses.

RESULTS

The consistency between PET/MR staging and the gold standard method for the diagnosis of cervical cancer was 91.43%. Kappa
analysis indicated that the consistency between PET/MR staging and gold standard staging was satisfactory (kappa = 0.908). The
consistency between clinical staging and gold standard staging of cervical cancer was fair (Kappa = 0.542). There was a significant
difference between pre-treatment PET/MR staging and clinical staging (X2 = 9.278, P<0.05). In the patient-based analysis, the
accuracy of PET/MR diagnosis of pelvic lymph node metastasis was 95.71%, sensitivity was 95.65%, and specificity was 95.74%. In
the lymph node-based analysis, the accuracy, sensitivity, and specificity of PET/MR diagnosis were 97.61%, 92.16%, and 98.13%,
respectively.

CONCLUSION

The diagnostic value of PET/MR for the staging of cervical cancer is significantly superior to clinical staging, and the former can be
used as a one-stop diagnostic method for cervical cancer by accurately diagnosing and identifying pelvic lymph node metastasis.

CLINICAL RELEVANCE/APPLICATION

PET/MR without gadolinium administration will stage cervical cancer and identify pelvic lymph node metastasis accurately, and is
strongly recommended as a one-stop diagnostic method in cervical cancer.
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PURPOSE

To retrospectively evaluate MRI charateristics to differentiate malignant uterine sarcomas from benign myomas with atypical
presentation on MRI.

METHOD AND MATERIALS

IRB-approved monocentric case-control study including 113 women (51 sarcomas and 62 atypical myomas) with an atypical uterine
mass on MRI were underwent before surgery. Clinical and MRI data (heterogeneity on T2-weighted and diffusion sequences, ADC
and perfusion curves relative to outer myometrium) were collected and compared with pathological findings.

RESULTS

Only 50% of sarcomas presented as a single uterine mass. Predictive criterias for malignancy were age (64 vs 48 years, p <0.0001),
menopausal status (84% vs 20%, p <0.0001, OR = 20.82), irregular contours (73% vs 5%, p <0.0001; OR = 46.69), intra-tumoral
hemorrhage (38% vs 13%, p = 0.003), high signal greater than the endometrium on DWI (100% vs 16%, p <0.0001 OR = 12.01),
ADC (0.7 vs 1, 2.10-3 mm2 / s, p <0.0001). Conversely, the presence of a portion, even partial, with low T2 signal or a type I
perfusion curve had a VPN of 100% (p <0.0001).

CONCLUSION

Beyond the previously known clinical and morphologic criteria, adding functional sequences on MRI better differentiates malignant
sarcomas from atypical myomas.

CLINICAL RELEVANCE/APPLICATION

Diffusion and perfusion MRI sequences may allow better predicting malignancy when facing an atypical uterine mass, to guide
optimal therapeutic management.
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PURPOSE

To assess the accuracy of time intensity curves (TIC) generated from 4-point dynamic contrast-enhanced magnetic resonance
imaging (DCE MRI) in differentiating benign and malignant ovarian lesions with solid tissue.

METHOD AND MATERIALS

Patient consent was waived by the Ethics Review Board for this retrospective study. From April 2006 to January 2017, 98 patients
with ovarian DCE MRI studies with evidence of solid tissue at MRI were included (45 benign, 10 borderline and 43 malignant lesions).
Semiquantitative analysis of signal intensity (SI) over time curves was performed using region-of-interest on the most enhancing
solid tissue. TICs were classified according to three patterns of enhancement: a minimal increase with no well-defined shoulder
"type 1, benign." A moderate initial rise in the SI of solid tissue relative to myometrium "type 2, borderline." An initial rise in the SI of
solid tissue that was equal or steeper than myometrium "type 3, malignant”. In patients with hysterectomy (n=11), the lesion SI
was normalized to psoas and compared to a standard normalized myometrium curve. Standard of reference was histopathology in all
patients.

RESULTS

Accuracy, sensitivity, specificity, PPV, and NPV of TIC for differentiating benign from malignant/borderline lesions was 85.9%,
96.2%, 74.5%, 80.6% and 94.6% respectively. TIC yielded comparable results to prospective clinical radiological diagnosis using
standard morphological assessments (acc 85.7%, sens 93.9%, spec 80.0%, PPV 76.7%, NPV 94.9%). However, out of the 12
misdiagnosed patients during the clinical reads, (2 false negatives, 10 false positives), TIC was able to accurately reclassify 6 of
them, resulting in an overall acc 93.9%, sens 100%, spec 87.5%, PPV 89.3%, NPV 100%.

CONCLUSION

The enhancement patterns of ovarian lesions on 4-point DCE MRI can help distinguish between benign and borderline/malignant
tumors. Although pharmacokinetic parameters have been proposed by research-based groups, they have not been widely adopted
or validated in the clinic. TIC based on 4-point DCE MRI can be a useful adjunct to standard qualitative morphological reads, with



the potential to improve diagnostic accuracy.
CLINICAL RELEVANCE/APPLICATION

Time intensity contrast-enhanced curves generated from 4-point DCE MRI are a useful adjunct to standard morphological imaging
and can improve the accuracy for discriminating between benign and malignant ovarian lesions.
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PURPOSE

HPV-associated gynecologic cancers are treated primarily with radiation, with cervical cancer being the most common cancer
among women in the developing world. Anatomical MRI can be challenging to interpret following radiation when the morphological
appearance of residual or early recurrent tumor tissue mimics post-radiotherapy inflammation and/or fibrosis. Amide proton transfer
(APT) MRI, a subset of chemical exchange saturation transfer (CEST) MRI, has the potential to provide molecular information
regarding tissue pH and mobile protein content, which may be beneficial in distinguishing radiation necrosis from recurrent disease.
Necrotic lesions should demonstrate less cytosolic protein and peptide content as a result of the loss of cytoplasm compared to
viable tumor tissue. We investigated the prognostic value of APT MRI following radiothearpy in a murine model of high risk HPV+
cervical cancer.

METHOD AND MATERIALS

A clinically relevant HPV+ orthotopic cervical cancer model was developed that expresses the E6 and E7 oncogenes of HPV-16 and
the Ras oncogene. 4 animals received 9 Gy radiation and were imaged on days -1 and +1. A CEST-RARE pulse sequence was used
with a 3 second saturation period consisting of a 2.0 uT continuous wave saturation pulse. 40 saturation frequencies between +5
and -5 ppm were acquired to generate a CEST spectrum in 8 minutes on a 7T Bruker MRI (Bruker Corporation, Billerica MA).
Pixelwise analyses of magnetization transfer asymmetry (MTRasym) was performed to measure mobile protein content.

RESULTS

Preliminary results show that MTRasym measurements decreased the day after radiation treatment indicating a decrease in mobile
protein content. This result supports the hypothesis that necrotic lesions have less cytosolic protein content than viable tumor,
which can be detected with APT MRI.

CONCLUSION

Initial results indicate that as early as one day after radiation treatment, APT MRI can be used to distinguish necrotic tissue vs.
viable tumor through a decrease in MTRasym. Additional mice will be imaged to confirm this trend and determine statistical
significance.

CLINICAL RELEVANCE/APPLICATION

These findings may be beneficial to clinicians in identifying a new functional MRI technique to monitor early radiotherapy response
of HPV+ gynecologic cancers.
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PURPOSE

Tumor heterogeneity is a key feature of malignant disease. Heterogeneity at MRI can be quantified by texture analysis. We aimed
to explore whether high-risk clinical and histological features in endometrial cancer are reflected in tumor texture parameters from
preoperative MRI, and to assess the prognostic value of tumor texture parameters.

METHOD AND MATERIALS

Preonerative nelvic MRT (1.5T) includina contrast-enhanced (CF) T1-weiahted. T2-weiahted and diffusion-weiahted imaaina was
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performed in 180 patlents W|th hlstolog|ca||y confirmed endometrlal carcinomas. Usmg the software TexRAD, tumor reglons of
interest (ROIs) were manually drawn on the slice displaying the largest cross-section tumor area. Histogram based texture
parameters (standard deviation, entropy, mean of positive pixels (Mpp), skewness and kurtosis) were calculated from these tumor
ROIs on non-filtered and filtered images. The derived texture parameters were included in multivariate logistic regression models
assessing their predictive value for identifying high tumor grade, deep myometrial invasion (DMI), cervical stroma invasion (CSI) and
lymph node metastases. Preoperative histological risk from biopsy, conventional MRI findings and MRI-measured tumor volume were
included as covariates, and the best cutoff values of texture parameters were determined by ROC curve analysis. Multivariate Cox
regression was used for survival analysis.

RESULTS

High entropy in ADC-maps independently predicted DMI (OR 5.1, p=0.001), low Mpp in T2 images independently predicted CSI (OR
3.5, p=0.01) and high Mpp in CE T1 images independently predicted high grade (OR 3.5, p=0.005). High kurtosis in CE T1 images
independently predicted reduced recurrence- and progression-free survival (HR 1.5, p<0.001). Different levels of filtration, including
no filtration, were represented among the high ranked texture parameters.

CONCLUSION

MRI derived tumor texture parameters, reflecting tumor heterogeneity, independently predict high tumor grade, deep myometrial
invasion, cervical stroma invasion and reduced survival in endometrial carcinomas. Thus, tumor texture parameters based on MRI
represent promising biomarkers to aid preoperative tumor characterization for risk stratified surgical treatment.

CLINICAL RELEVANCE/APPLICATION

Tumor texture features at MRI are associated with high-risk phenotype and may aid preoperative risk classification for stratified
surgery in endometrial cancer.
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PURPOSE

To determine whether a prediction model using machine learning based on quantitative multi-parametric magnetic resonance
imaging (MRI) features has adequate diagnostic performance for differentiating uterine sarcomas from benign leiomyomas with high
signal intensity on T2-weighted imaging (T2WI).

METHOD AND MATERIALS

This retrospective study was approved by the institutional review board. The need for informed consent was waived. We included
62 patients who underwent pelvic 3T MRI examination for evaluation of uterine myometrial smooth muscle masses with high signal
intensity on T2WI. Of the 62 patients, 38 had benign leiomyoma and 24 had uterine sarcoma. Age, tumor size, and 12 histogram
and texture parameters (minimum, mean, standard deviation of, and maximum normalized signal; skewness; kurtosis; homogeneity;
energy; contrast; correlation; entropy; and dissimilarity) were assessed on T1WI, T2WI, ADC maps, and contrast-enhanced T1WI.
We developed a prediction model with machine learning (extreme gradient boosting) and calculated the area under the receiver
operating characteristic curve (AUC) of this model by 10-fold cross validation, and compared the performance of this model with
two board-certified radiologists.

RESULTS

Age had the highest importance (myoma, 43.849.9; sarcoma, 59.2+15.5; p=0.0001), followed by the minimum normalized T2 signal
(myoma, 0.35%0.45; sarcoma, 0.82+0.54; p=0.0009), ADC skewness (myoma, 0.33+0.85; sarcoma, 0.86+0.89; p=0.0237), mean
ADC (myoma, 1.56+0.40; sarcoma, 1.29+0.33; p=0.0057), and T2WI correlation (myoma, 0.86+0.08; sarcoma, 0.91+0.04;
p=0.0041). In the validation analysis, the AUC of the machine learning is significantly higher than two radiologists (0.92 vs. 0.75
and 0.64, respectively; p<0.001).

CONCLUSION

Age was the most important factor for differentiation of uterine sarcoma from myoma with high-signal intensity on T2WI. The
performance of machine learning was superior to that of experienced radiologists.

CLINICAL RELEVANCE/APPLICATION

Machine learning based on patient age and the texture of multi-parametric MRI has adequate diagnostic performance for
differentiating uterine sarcoma from myoma with high signal intensity on T2WI.
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PURPOSE

Several open-source texture analysis software packages have recently been developed to address the increased need for
quantitative image analysis. This study quantifies the variation in these features due to differences in algorithm implementation.

METHOD AND MATERIALS

Forty regions of interest (ROI) were extracted from digital mammography scans of 39 patients, and 39 ROIs were extracted from
head and neck (HN) computed tomography (CT) scans of 39 patients. Mammography ROIs (256 x 256) contained normal breast
parenchyma while each HN ROI (174 to 2819 total pixels) contained a manually delineated tumor. Two in-house software packages
and two open-source packages (MaZda and IBEX) were used to calculate 6 first-order features (max, min, mean, standard
deviation, skewness, kurtosis) and 4 gray-level co-occurrence matrix (GLCM) features (contrast, entropy, difference entropy, sum
average) in each ROI. GLCM parameters (gray-level limits, binning, directionality) were modified to provide the greatest consistency
across packages. The mean and standard deviation of each feature value across all ROIs were calculated. Non-parametric tests
were used to compare feature pairs of corresponding features across software, and significance was determined using p<0.001 to
correct for multiple comparisons.

RESULTS

For the mammography and HN cases, first-order features agreed to within 1.13+0.10% and 2.49+0.24%, respectively, except for
kurtosis, which varied by 101+20% and 71.0+30.7%. Kurtosis was the only first-order feature to show statistically significant
differences among the packages. The means of all second-order features differed significantly among all four packages by up to one
order of magnitude and two orders of magnitude for the mammography and HN cases, respectively. Possible reasons for the
increased differences in feature values for the HN cases include the reduced range in pixel values in the tumor and the non-
rectangular ROIs, which warrant further investigation.

CONCLUSION

The large variation in calculated texture values among software packages as well as anatomic sites indicates that analysis should
be customized to accommodate the imaging modality and clinical task of interest.

CLINICAL RELEVANCE/APPLICATION

Many research institutions have used open-source texture analysis software in a one-size-fits-all approach without considering the
variations in the texture algorithms or their implementation.

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
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PURPOSE

The Thyroid Imaging, Reporting and Data System (TIRADS) is designed to improve ultrasound characterization of thyroid nodules for
effective clinical management of malignancy risk. The ACR TIRADS white paper identified six features for nodule categorization with
diagnostic merit: composition, echogenicity, shape, size, margins, and echogenic foci. In this study, we present and validate
method to quantify the echogenicity of solid nodules in order to predict malignancy risk.

METHOD AND MATERIALS

We evaluated 35 biopsy-proven malignant and 34 biopsy-proven benign solid thyroid nodules from thyroid ultrasound exams from
2013 to 2016. The nodules were segmented and the mean intensity of each nodule was calculated by averaging the mean
intensities of representative sections in both the sagittal and transverse planes. The mean intensity of a sample of background
thyroid parenchyma adjacent to each nodule was also obtained. A ratio was calculated between nodule intensity and adjacent
thyroid parenchyma intensity. The resulting means were compared using a t test and the agreement between transverse and
sagittal ratios was assessed with Bland Altman analysis.

RESULTS

The mean ratio of malignant nodule intensity to background thyroid intensity was 0.73. The mean ratio of benign nodule intensity to
background thyroid intensity was 0.86. Two-tailed t-test demonstrated significance with a P value of 0.0015. Bland Altman
demonstrated good agreement between sagittal and transverse ratios.

CONCLUSION

A ratio of thyroid nodule intensity to background thyroid parenchymal intensity is a useful predictor of malignancy in solid nodules,
and calculating this ratio at the workstation may aid in accurate assessment of echogenicity.

CLINICAL RELEVANCE/APPLICATION
Quantification of solid thyroid nodule intensity at the workstation can help predict malignancy risk.
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PURPOSE

To investigate whether a radiomics-based hepatic venous pressure gradient (rHVPG) could be as accurate as the direct HVPG
measurement in diagnosing clinically significant portal hypertension (CSPH).

METHOD AND MATERIALS



A training cohort of patients with portal hypertension (n = /1) was retrospectively recruited in 3 high-volume liver centers In China
between August 2016 and March 2017. Computed tomography (CT) images were analyzed for radiomic features extraction. A
LASSO regression model was used for data dimension reduction, feature selection, and radiomics signature building. Besides, a
predictive model, which combined the radiomic signatures, liver volume and spleen volume, was developed using the two-class
logistic regression analysis. To assess the diagnostic performance of rHVPG for CSPH with the invasive HVPG measurement as
reference standard, receiver operating characteristic (ROC) curves were constructed. A validation was conducted on another
cohort consisting of 12 patients with portal hypertension.

RESULTS

A total number of 10324 imaging features were extracted [Figure 1A, 1B]. A radiomics signature that consisted of 34 selected
features, was highly correlated to the presence of CSPH (P < 0.001 for both training and validation cohorts). The predictive model
containing variables of radiomics signature, liver volume and spleen volume [Figure 1C], demonstrated high accuracy with an area
under ROC curve (AUC) of 1.000 (1.000-1.000). Additionally, the model provided an excellent prediction in the validation cohort
with an AUC of 0.778 (0.512-1.000).
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PURPOSE

To investigate the correlations between AEF and AFP and to discuss the clinical application value of AEF in the functional imaging
of HCC.

METHOD AND MATERIALS

IRB approval was secured for this prospective study with informed consent obtained. 25 patients with pathologically proved HCC
who underwent tri-phasic contrast-enhanced CT exam between May 2015 and September 2016 were enrolled(21 males and 4
females, 46y~68y), and divided into "Positive" (P) and "Negative" (N)group based on AFP levels (P group: AFP>200ng/ml). All scans
were performed on a 128 row multi-detector CT (iCT 256, Philips) with following parameters: tube voltage 100kVp, automatic tube
current modulation, pitch 0.993, rotation time 0.5s, collimation 128x0.635, FOV 350x350mm, slice thickness 3mm. Tri-phasic
enhanced CT was acquired with 1.2mi/kg body weight of Iodixanol (Visipague 270, GE Healthcare, Ireland) injection at a rate of
4.5ml/s, followed by 20ml saline flush. On the basic of unenhanced, arterial, portal venous and delay phases of CT images, AEF
color map was obtained with CT-Kinetics software (GE Healthcare), the corresponding texture features were automatically
generated after the regions of interest (ROIs) defined by two 11-year experienced radiologists. Mann Whitney U test and boxplot
were used to compare the difference between P and N group. Spearman correlation test and linear regression were applied to
evaluate the correlation between texture features with AFP.

RESULTS

Significant differences(P<0.05) were found between two groups in several parameters, including StdDeviation, Variance, Uniformity,
Inertia, Cluster Prominence and Haralick Correlation with 0.080 vs 0.147, 0.007 vs 0.023, 0.855 vs 0.750, 3.715 vs 8.373, 3.808 vs
21.530, and 56.210 vs 122.500 in N and P group, respectively. While mean value of AEF showed no statistical difference(P=0.22).
All above parameters had significant correlations with AFP (stdDeviance was taken for an example shown in Figure 1).

CONCLUSION

AEF texture features reflected the distribution of HCC's blood supply, which had strong correlation with AFP level, and would be
regarded as an option to predict the biological activity of HCC.

CLINICAL RELEVANCE/APPLICATION

AEF texture analysis method which combined morphological with functional imaging without additional invasive procedure or
radiation exposure, could promisingly reflect pathological AFP level and provide more scientific basis efficiently for clinicians.
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PURPOSE

While radiomic signatures to classify lung nodules as malignant or benign exist, an effective classifier that is independent of size
features has not been established. We hypothesized that we could derive a parsimonious set of radiomic features useful for
classification independent of nodule size.

METHOD AND MATERIALS

96 Nodules (33 benign; 63 malignant) in CT scans of patients (70 M; 26 F; mean age = 67, range = 47-85) from our institution were
considered for this study. Inclusion criteria were: confirmed tissue diagnosis and nodule size of 4-30 mm. Patients with screen-
detected nodules, ground glass opacities, metastatic lung nodules, contrast-enhanced scans or scans with slice thickness > 3 mm
were excluded. Segmentations were created in the Definiens Developer XD™ environment, followed by generation of 222 radiomic
features per nodule characterizing tumor size, shape, location, intensity and texture. We built two linear classifiers, one using the
full set of radiomic features, and one excluding 13 size-related features, using a sparse linear regression technique (LASSO) and
cross-validation.

RESULTS

Mean nodule size was 18 mm (interquartile range [IQR] 11-23 mm), 22 mm (IQR 17-26 mm) and 14 mm (IQR 9-15 mm) for all 96,
with 63 malignant, and 33 benign nodules, respectively. Upper lobe nodules constituted 29% and 6% of malignant and benign
nodules respectively. 19% of malignant nodules had a spiculated margin compared to 9% of benign nodules. For both models
developed, two texture features were most frequently selected by LASSO, indicating the importance of nodule texture as a
predictor. The size-independent classifier had an Area Under the ROC Curve (AUC) of 0.812 (Confidence Interval (CI)=0.73-0.91),
while including size features added only a modest improvement (AUC: 0.838 (CI=0.755-0.92)). In contrast, a clinical risk calculator
consisting of age, smoking status, nodule size and location gave inferior performance (AUC: 0.524 (CI=0.4-0.65)).

CONCLUSION

Texture features were most informative for differentiating between benign and malignant pulmonary nodules, independent of clinical
information and size-based features.

CLINICAL RELEVANCE/APPLICATION

Size-independent radiomic-based models have the potential to separate benign from malignant nodules when nodule sizes are
similar.
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PURPOSE

While tumor response assessment by WHO and RECIST 1.1 have been broadly used to predict the outcome of patients under
conventional chemotherapy, alternative criteria such as irRC and irRECIST have been designed to consider the specific response
patterns of certain tumor entities treated with immunotherapy such as pseudo-progression and tumor flare. Therefore, this study
aims to determine the difference between these criteria in a selected cohort of 32 patients with renal cell cancer treated with
immunotherapy.

METHOD AND MATERIALS

MINT Lesion software (Mint Medical GmbH, Dossenheim, Germany) was used to assess tumor response in all cases. A total of 141
image studies were evaluated using the 4 response criteria. The software produced an assessment of Complete Response (CR),
Partial Response (PR), Stable Disease (SD)/No Change (NC) or Progressive Disease (PD) for each image study. Cohen's unweighted
kappa statistic was used to evaluate agreement between criteria assessments.

RESULTS

Comparison of irRC and WHO (kappa=0.6948, 95% CI: 0.5999-0.7897) showed substantial agreement and comparison of RECIST 1.1
and irRECIST criteria showed almost perfect agreement (kappa=0.8917, 95% CI: 0.8303-0.9531). In 20 cases irRC produced an
assessment of SD when WHO produced an assessment of PD. In 11 cases irRC produced an assessment of PR when WHO produced
an assessment of PD. Additionally, there were 5 cases where irRECIST produced an assessment of SD when RECIST 1.1 produced
PD and 6 cases where irRECIST produced PR when RECIST 1.1 produced PD. Application of irRECIST produced the least nhumber of
cases assessed as PD (n=32), followed by RECIST and irRC (n=43) and WHO (n=74).

CONCLUSION

This study found variation between all criteria, especially regarding assessment of progressive disease. irRECIST led to the fewest
assessments of PD, likely because these criteria best consider the phenomenon of tumor flare and pseudo-progression that has
been observed under immunotherapy. Further studies are needed to confirm if irRECIST also best predicts clinical outcome.



CLINICAL RELEVANCE/APPLICATION

Since our study has shown that irRECIST criteria best consider pseudo-progression and flare of RCC under immunotherapy, they
may be best suited to follow these patients.

$SQ11-07 Radiomics of Multi-parametric MRI for Pre-treatment Prediction of Progression-Free Survival in
Advanced Nasopharyngeal Carcinoma

Thursday, Nov. 30 11:30AM - 11:40AM Room: S403A

Participants
Bin Zhang, MD , Guangzhou, China (Presenter) Nothing to Disclose
Shui Xing Zhang Sr, MD, Guangzhou, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
xld_Jane_Eyre@126.com
PURPOSE

This study aimed to identify MRI-based radiomics for the pre-treatment prediction of progression-free survival (PFS) in patients
with advanced nasopharyngeal carcinoma (NPC) (stage III-IVb) .

METHOD AND MATERIALS

One-hundred and eighteen patients (training cohort: n = 88; validation cohort: n = 30) with advanced NPC were enrolled. A total of
970 radiomics features were extracted from T2-weighted (T2-w) and contrast-enhanced T1-weighted (CET1-w) MRI. Least
absolute shrinkage and selection operator (LASSO) regression was applied to select features for progression-free survival (PFS)
nomograms. Nomogram discrimination and calibration were evaluated. Associations between radiomics features and clinical data
were investigated using heat maps.

RESULTS

Eight MRI-based radiomics signature that significantly associated with PFS was identified from 970 features. The prognostic value
of radiomics signature derived from joint CET1-w and T2-w images performed better than that from CET1-w or T2-w images alone.
The TNM staging system yielded a C-index of 0.514 (95%CI: 0.432 to 0.596).The radiomics nomogram integrated radiomics
signature from joint CET1-w and T2-w images with the TNM staging system showed a significant improvement of the TNM staging
system in predicting PFS in the training cohort (C-index, 0.761 vs 0.514; p < 2.68 x 10-9). The clinical nomogram yielded a C-index
of 0.649 (95%CI: 0.552 to 0.746). The radiomics nomogram integrated radiomics signature with clinical data outperformed the
clinical nomogram (C-index, 0.776 vs 0.649; p < 1.60 x 10-7). The calibration curves showed the good agreements between
nomogram-predicted and actual survival. These results were further confirmed in the validation cohort. Radiomics heatmaps
suggested associations between radiomics features with tumor stages.

CONCLUSION

Multiparametric MRI-based radiomics nomogram shows more accurate than the traditional TNM staging system and clinical
nomogram in predicting individualized PFS in advanced NPC, which epitomizes the pursuit of precision medicine and may affect
patient treatment strategy.

CLINICAL RELEVANCE/APPLICATION

This present study developed and validated multi-parametric MRI- based radiomics as a convenient approach to predict individual
PFS pre-treatment in patients with advanced NPC.
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CONCLUSION

Radiophenomics results in a promising unsupervised stratification of atherosclerotic cardiovascular burden, with the promise of
addressing the heterogeneity and the progression of the disease.

Background

Atherosclerosis is a complex, heterogeneous and multi-district disease, whose progression can be conveniently assessed by a
plethora of radiological measurements. Aim of this work is the integration of a group of radiological measurements, in order to single
out some meaningful phenotypes and explore the disease.

Evaluation

The considered sample was constituted by 1283 subjects from the asymptomatic general population of a screening study (age:



60.7 +/- 8.3 years; males=46%). For each subject, who underwent an MSCT examination, mitral and aortic valve volumetric
calcium, cornary volumetric calcium, Agatston calcium score, left and right carotid intima thickness, number of carorid plaques,
pulmonary trunk diameter and pulmonary artery diameter were computed. The lipidic profiles were also assessed by measuring total
cholesterol, LDL and HDL cholesterol, triglycerides; age, gender and BMI were also reported. On the basis of the 9 considered
radiological measurements, the similarity between each couple of subjects was evaluated by the proximities obtained with an
unsupervised random forest approach. Successively, a multidimensional scaling procedure was used to map each subject on a
plane. Finally, a fuzzy c-means algorithm was used to identify the clusters of subjects in the similarity map (optional figure); to
identify the correct number of clusters, the Xie-Beni index was computed.

Discussion

Three distinct phenotipes were singled out: A (n=219), B (n=845), C (n=219). Passing from phenotype A to B and C: Agatson
score, pulmonary diameters, intima thickness and number of plaques of carotid arteries significantly increased. Contemporaneously,
HDC cholesterol significantly decreased, while age, percentage of male gender and triglycerides increased; moreover, phenotypes B
and C showed a BMI value significantly greater than A.
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PURPOSE

Many people with benign lung nodules are subjected to unnecessary surgical procedures due to the inability in making confident
diagnostic predictions regarding nodule pathology on routine non-contrast CT scans. Interestingly, many malignant nodules are
associated with lymphocytic infiltration which may manifest in the perinodular space and hence result in a differential textural
appearance between the interior to exterior of the nodule. The aim of this study is to evaluate the role of Nodule Interface
Sharpness (NiS), a new radiomic feature that aims to capture the textural transition going from the inside to the outside of the
nodule.

METHOD AND MATERIALS

Our study comprised of CT scans of 290 patients from multiple institutions, one cohort for training (N=145) and the other (N=145)
for independent validation. All patients had previously undergone surgical wedge resection for a suspicious nodule. A set of 48 NiS
features from the nodules margins on 2D slices were extracted. The features pertain to the spiculations and intensity transitions
along the nodule interface going from the inside to the outside of the nodule. A Support Vector Machine (SVM) based classifier was
trained to distinguish benign from malignant nodules using the most informative NiS features identified on the training set via the
Minimum Redundancy, Maximum Relevance (mRMR) feature selection algorithm. The model then applied to predicting presence of
malignancies on the validation set.

RESULTS

The most informative NiS features identified were mean gray profile and entropy of the gradient magnitude of the voxels along the
margin. The SVM classifier yielded an AUC=0.83 on the independent validation set. In comparison, two human readers with 13 and 3
years of experience had AUC's of 0.69 and 0.73.

CONCLUSION

Our results appear to suggest that the NiS radiomic features associated with lung nodules interface on non-contrast CT scans
capture the transitional intensity profiles from the intra- to the peri-nodular space and are thus able to distinguish between benign
and malignant nodules on CT scans.

CLINICAL RELEVANCE/APPLICATION

The combination of radiomic features based off NiS with human interpretations could allow for improved discrimination of benign
from malignancy nodules and could help reduce unnecessary surgical interventions for pathologic confirmation of nodule diagnosis
and also reduce the number and frequency of follow on CT scans for indeterminate findings.
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PURPOSE

Stroke is a leading cause of death and disability worldwide. Stem cell therapy has brought substantial benefits to patients as an
important restorative therapeutics. However, its efficacy was limited by poor migration and survival ability. In this study, we aimed
to enhance therapy efficacy of EPCs for ischemic stroke via PHD2 silencing using siRNA delivered by MRI visible nanoparticles.

METHOD AND MATERIALS

Human umbilical cord blood derived EPCs was transfected with siRNA targeting PHD2 delivered by MRI visible nanoparticles.
Expression of CXCR4 and HIF-1a was detected by western blot 48h after siRNA transfection. In vitro transwell assay and H202
apoptosis assay was used to detect the migration and survival ability of EPCs respectively. 5x1075 EPCs with or without PHD2
silencing (siPHD2-EPCs, siCON-EPCs) were transplanted intracardically 1 day after photothrombotic model of stroke was induced in
nude mice. Functional recovery was assessed with mNSS and foot-faults test at 1 day before ischemic stroke induction and 1, 3, 7,
14 days after EPCs implantation. MRI and Bioluminescent imaging (BLI) were carried out at 1, 3, 7 days after EPCs transplantation.
Prussian blue and GFP staining were carried out at 1 day and 7 day after EPCs transplantation. Angiogenesis, neurogenesis and
white matter recovery were assessed at 7 days and 14 days respectively.

RESULTS

PHD2 silencing increased expression of CXCR4 and HIF-1a of EPCs. Both in vivo and in vitro results suggested that PHD2 silencing
increased migration and survival ability of EPCs. Mice treated with siPHD2-EPCs showed significantly decreased infarct volume and
increased fractional anisotropy (FA) in the ipsilesional corpus callosum than the other groups. Improved functional recovery was
observed in the siPHD2-EPCs treated mice. At 7 days, increased BDFN expression was observed in the siPHD2-EPCs treated group.
Histological analysis showed that angiogenesis, neurogenesis and white matter recovery were increased after siPHD2-EPCs treated
than the other groups.

CONCLUSION
PHD2 silencing increased therapy efficacy of EPCs for ischemic stroke due to increased migration and survival ability.
CLINICAL RELEVANCE/APPLICATION
Our study provides an effective solution for the limitations of clinical stem cell therapy for ischemic stroke.
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PURPOSE

To monitor stem cell transplants in osteonecrotic lesions of pediatric cancer survivors with ferumoxytol-enhanced MRI and correlate
T2* signal kinetics with outcomes.

METHOD AND MATERIALS

In an ongoing prospective clinical trial (NCT02893293), we performed serial MR imaging studies of seven hip joints of six cancer
survivors before and after decompression surgery for osteonecrosis (ON) treatment. We injected ferumoxytol prior to the surgery to
label mesenchymal stem cells (MSC) in the bone marrow before their transplantation into osteonecrotic bone. We hypothesized that
MR tracking of stem cells in the osteonecrotic bone would enable differentiation of successful and failed cell therapies. We
compared T2* values of cell transplants with presence or absence of joint collapse at 12 months using a Student t-test.

RESULTS

Pre-surgical MRI scans of the patients' hip joints confirmed an osteonecrosis (ON) in the epiphysis of the femur, with an intact joint
surface (eligibility criteria for the decompression procedure). Ferumoxytol administration lead to hypointense bone marrow
enhancement on pre-surgical T2-FSE sequences. Following decompression surgery and transplantation of iron labeled MSC from the
iliac crest into the ON, iron-labeled cells could be seen in the access canal. Five ON remained stable over 12 months after
decompression surgery. Two ON showed a decreasing volume over time, ultimately collapsed and required artificial joint
replacement. At 1-3 weeks after decompression surgery, T2* values of cell transplants in stable ON (2.797 + 0.07) were
significantly shorter (p<0.05) compared to T2* values of cell transplants in ON that ultimately collapsed (3.498 + 0.2383).

CONCLUSION

Stem cell transplants in pediatric cancer survivors can be monitored with ferumoxytol-enhanced MRI. T2* signal kinetics of MSC in
osteonecrotic lesions predict clinical outcomes. This immediately clinically applicable stem cell imaging test could become a powerful
tool to diagnose success or failure of stem cell transplants in osteonecrotic bone in pediatric patients, monitor engraftment non-
invasively and predict bone repair outcomes.

CLINICAL RELEVANCE/APPLICATION

This is the first study that shows the feasibility of tracking in vivo labeled stem cells in patients. The rapid disappearance of the cell
transplant, as indicated by the iron signal on MR images, correlates with unfavorable clinical outcomes.
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PURPOSE

To investigate a multimodal imaging protocol of avB3-integrin-targeted multispectral optoacoustic tomography (MSOT) and MRI for
monitoring a BRAF/MEK inhibitor combination therapy in a murine model of human melanoma.

METHOD AND MATERIALS

Human BRAF V600E-positive melanoma xenografts (A375) were implanted subcutaneously in the lateral flank of n=10 balb/c nude
mice. Imaging was performed before (day 0) and after (day 7) a BRAF/MEK inhibitor combination therapy (encorafenib, 0.03 mg/d;
binimetinib, 0.012 mg/d, Array BioPharma Inc., therapy n=5) or placebo treatment (control n=5), respectively. MSOT was
conducted on a preclinical system (inVision 256-TF, iThera Medical GmbH) unenhanced and 5 h after i.v. injection of a av33-
integrin-targeted fluorescent probe (IntegriSense 750, Perkin Elmer, 4 nmol). For tumor volume assessments, T2w MRI data sets
were subsequently acquired on a clinical 3 Tesla scanner (Magnetom Skyra, Siemens Healthineers). MSOT data acquired at multiple
wavelengths was spectrally unmixed to derive the avB3-integrin-specific signal. Imaging results were validated by ex vivo
immunohistochemistry with regard to microvascular density (CD31).

RESULTS

A significant decrease of avB3-integrin specific tumor signal was observed in the therapy group (-79 %, from 7.98+2.22 to
1.67+1.30, p=0.030), whereas no significant change was detected in the control group (-55 %, from 6.60+6.51 to 3.69+1.93,
p=0.348). Immunohistochemistry demonstrated a significant decrease in microvascular density under therapy (CD31; therapy:
119415, control: 312+62, p=0.008). Tumor volumes increased in both groups with no significant intergroup difference (therapy:
+107+42 mm3; control +112+44mm3, p>0.05). Competitive in vivo blocking studies using avB3-integrin receptor antagonist
cilengitide (Selleck Chemicals) confirmed the selective binding of the targeted fluorescent probe.

CONCLUSION

Quantitative MSOT allowed for the early non-invasive monitoring of a BRAF/MEK inhibitor combination therapy in BRAF V600E-



positive human melanoma xenografts in mice, adding molecular information on tumor avB3-integrin receptor status to morphology-
based tumor response assessments.

CLINICAL RELEVANCE/APPLICATION

Quantitative MSOT with targeted probes may generate additional clinical imaging biomarkers of early tumor response in human
melanoma under novel targeted treatment regimens.
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PURPOSE

The success or failure of matrix associated stem cell implants (MASI) in cartilage defects is evaluated on MR images at 6-12 months
after MASI, based on the degree of cartilage repair. We evaluated if iron oxide nanoparticle labeling could accelerate this diagnosis
based on different iron signal kinetics of successful and failed implants.

METHOD AND MATERIALS

Studies were performed in seven Gottingen minipigs with artificially created cartilage defects of the distal femur. We aspirated and
isolated mesenchymal stromal cells from the iliac crest and labeled the cells with ferumoxytol (Feraheme), using a clinically
translatable, transfection agent-free protocol. We implanted viable and apoptotic ferumoxytol-labeled MSCs into 22 cartilage
defects and monitored the signal of the implants with a clinical 3T MRI scanner at week 1, 2, 4, 8, 12 and 24, using a proton
density sequence (3700/34/90 TR/TE/alpha) and a multiecho spin echo sequence (3500/45 TR/TE). Implants without ferumoxytol
label served as controls. Quantitative T2 relaxation times were compared for significant differences between labeled and unlabeled
as well as viable and apoptotic MASI using Student t-tests.

RESULTS

Iron oxide labeled MASI showed significant T2 shortening compared to adjacent normal cartilage and unlabeled implants. At week 1,
viable and apoptotic MASI did not show significant differences in T2 relaxation times (20.91+2.12 ms versus 20.97+2.07 ms). At
week 2, T2 relaxation times of viable ferumoxytol-labeled implants (21.79+2.59) ms were significantly lower compared to apoptotic
ferumoxytol-labeled implants (27.93+3.49 ms, p<0.05). The label disappeared in both groups at 4 weeks. Histological correlation at
24 weeks showed complete defect repair of viable MASI and incomplete defect repair of apoptotic MASI.

CONCLUSION

Rapid loss of iron signal early after MASI indicates cell death and predicts incomplete defect repair many weeks later. To our
knowledge, this is the first study to detect early engraftment failure of MASI with MRI in a large animal model.

CLINICAL RELEVANCE/APPLICATION

MRI of ferumoxytol-labeled MASI represents an easily clinically translatable method for detection of early engraftment failure in
arthritic joints.
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PURPOSE

To evaluate the ability of C-11 erlotinib PET/CT as a non-invasive approach to identify EGFR mutation status and to study various
PET parameters that may serve as a potential proxy for selecting the patient who could benefit from erlotinib treatment.

METHOD AND MATERIALS

We performed PET/CT in 5 NSCLC patients, each with both C-11 erlotinib and F-18 FDG. All had EGFR mutation status of the



tumors. There were two patients who had wild-type EGFR and three patients who had EGFR mutation i.e., exon 21 mutation
(L858R), exon 19 insertion and exon 19 deletion. Three experienced nuclear medicine physicians, unknown of the patients' EGFR
status, read the C-11 erlotinib PET/CT by visual analysis and gave the result as positive or negative. PET parameters i.e., SUVmax,
SUVavg, MTV, TLG, Tumor to background ratio were analysis in both C-11 erlotinib and FDG studies.

RESULTS

There was a wide range of C-11 erlotinib uptake in primary tumor and metastatic sites. By visual analysis, 67% correction was
observed (10/15). The average SUVmax and tumor to background mediastinal blood pool ratio were 2.04+0.68 vs 2.18%1.45 (p =
0.77) and 3.44+£1.63 vs 1.56%1.10 (p = 0.02) in EGFR mutation positive vs EGFR mutation negative, respectively. Sub-group
analysis of SUV parameters in primary tumor, lymph node and distant metastases including adrenal, bone, brain and muscle showed
no significant difference between each group. There was no significant correlation between FDG parameters (SUVmax, SUVavg,
MTV, TLG) and C-11 erlotinib parameters as well as EGFR mutation status.

CONCLUSION

Our study confirmed the tumor heterogeneity of C-11 erlotinib binding in primary tumor and each metastatic sites. The tumor to
mediastinal blood pool ratio of C-11 erlotinib uptake was the only parameter that seems to be significantly different between EGFR
mutation positive vs negative group.

CLINICAL RELEVANCE/APPLICATION

C-11 erlotinin PET/CT confirmed the tumor heterogeniety of erlotib binding in primary NSCLC and metastastic sites in the same
patient as well as different patients with different EGFR mutation status.
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PURPOSE

To study the feasibility of using two-dimensional (2D) ultrathin MNO2 nanosheets with ultra-sensitivity to tumor microenvironment
(TME) to enhance MR molecular imaging and photothermal therapy (PTT).

METHOD AND MATERIALS

The fabrication of ultrathin 2D MnO2 nanosheets were based on an exfoliation strategy. The surface of MnO2 nanosheets were
modified by Soybean phospholipid (SP) to enhance stability in physiological environments without significant toxicity. The MnO2
nanosheets and MnO2-SPs were characterized by various methods. The murine breast cancer cell line (4T1) and Kunming mice were
cultured to evaluate in vitro cell and in vivo biological toxicity. Importantly, we investigated in vitro and in vivo MR imaging
evaluations and photothermal therapy on mice breast tumor xenografted tumor model.

RESULTS

These ultrathin 2D Mn0O2 nanosheets show the intriguing characteristic of disintegration and releasing of Mn2+ in response to the
mild acidic and elevated reducing conditions of TME, which has successfully realized the pH- and reducing-responsive T1-weighted
magnetic resonance imaging of tumor without obvious biological toxicity. In vivo MRI, it has been found that the positive T1-
weighted MRI signal increased significantly after the intravenous administration of MnO2-SPs nanosheets into mice bearing the
breast 4T1 cancer xenograft. Furthermore, the high PTT efficiency of 2D MnO2 nanosheets responsive to exogenous NIR irradiation
have been systematically demonstrated both in vitro and in vivo for suppressing the tumor growth.

CONCLUSION

For the first time, we have successfully demonstrated that the exfoliated ultrathin 2D MnO2 nanosheets feature the high intrinsic
photothermal-conversion capability for PTT against tumor, which are also the first paradigm of inorganic photothermal agents with
the ultra-sensitivity to the endogenous TME, including mild acidic and reducing conditions. This tumor sensitivity could not only
realize the pH- and reducing-responsive T1-weighted MR imaging, but also possibly facilitate the metabolism and excretion of the
MnO2 nanosheets after the tumor theranostics.

CLINICAL RELEVANCE/APPLICATION
2D MnO2 nanosheets can serve as powerful MR imaging-guided photothermal agents for excellent tumor ablation.
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PURPOSE

Cell therapy holds promise for treatment of ischemic stroke in the chronic phase. To foster translation into the clinic, there is a
need for non-invasive techniques that enable long-term follow-up of cell fate. Our purpose is to provide proof of concept of specific
and quantitative in vivo imaging of therapeutic cells by an innovative, translational technique: K-edge imaging by spectral photon
counting computed tomography (SPCCT).

METHOD AND MATERIALS

M2-polarized anti-inflammatory macrophages were labelled with gold nanoparticles (AuNPs, 0.1 mg/mL, 15 h) and gold/cell
quantified by mass spectroscopy. Rats underwent intracerebral (IC) injection of lipopolysaccharide to induce chronic
neuroinflammation. Two weeks after, the same rats were scanned in vivo using a pre-clinical SPCCT prototype after IC delivery of
5x105 AuNPs-labelled or control unlabeled cells. A phantom with a concentration range of AuNPs (0 to 8 mg/mL) was scanned for
calibration of in vivo quantification. Anode tube voltage of 120 kVp and current of 100 mA were used. The same phantom and rats
(ex-vivo) were then scanned by pCT and K-edge imaging by synchrotron X-rays (SXR) as gold standards for validation. Gold K-edge
images were reconstructed and gold signal was manually delineated for quantification.

RESULTS

K-edge imaging of gold with SPCCT detected gold-labelled cells within the brain, in agreement with pCT and SXR. Mass
spectroscopy detected an amount of 165 gold pg/cell, corresponding to 82.5 pg of gold injected within cells. The measured
concentrations in phantom linearly correlated with the known concentrations (R2 = 0.99, slope: 0.82, intercept: 0.19), supporting
the potential for accurate in vivo gold-cell quantification, which is currently in progress.

CONCLUSION

Our initial results provide proof-of-concept for non-invasive in vivo imaging of AuNPs-labelled therapeutic cells by SPCCT, which has
the advantage of being specific and quantitative.

CLINICAL RELEVANCE/APPLICATION
SPCCT may be valuable to improve cell therapy in chronic stroke patients.
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PURPOSE

CLR1404 is a cancer-selective alkyl phosphocholine (APC) analog that can be radiolabeled with 1241 for PET imaging, 1311 for
targeted radiotherapy and/or SPECT imaging, or 125I for targeted radiotherapy. Studies have demonstrated avid CLR1404 uptake
and prolonged retention in a broad spectrum of preclinical tumor models. The purpose of this pilot trial was to demonstrate avidity
of 124I-CLR1404 in human brain tumors and develop a framework to evaluate this uptake for use in larger studies.

METHOD AND MATERIALS

12 patients (8 men and 4 women; mean age of 43.9 £ 15.1 y; range 23 - 66 y) with 13 tumors were enrolled. Eleven patients had
suspected tumor recurrence and 1 patient had a new diagnosis of high grade tumor. Patients were injected with 185 MBq £ 10% of
1241-CLR1404 followed by PET/CT imaging at 6-, 24-, and 48-hours. 124I-CLR1404 PET uptake was assessed qualitatively and
compared with MRI. After PET image segmentation SUV values and tumor to background ratios were calculated.

RESULTS

There was no significant uptake of 124I-CLR1404 in normal brain. In tumors, uptake tended to increase to 48 hours. Positive uptake
was detected in 9 of 13 lesions: 5/5 high grade tumors, 1/2 low grade tumors, 1/1 meningioma, and 2/4 patients with treatment
related changes. 124I-CLR1404 uptake was not detected in 1/2 low grade tumors, 2/4 lesions from treatment related changes, and
1/1 indeterminate lesion. For 6 malignant tumors, the average tumor to background ratios (TBR) were 9.32 + 4.33 (range 3.46 to



15.42) at 24 hours and 10.04 + 3.15 (range 5.17 to 13.17) at 48 hours. For 2 lesions from treatment related change, the average
TBR were 5.05 = 0.4 (range 4.76 to 5.33) at 24 hours and 4.88 = 1.19 (range 4.04 to 5.72) at 48 hours. PET uptake had areas of
both concordance and discordance compared with MRI.

CONCLUSION

1241-CLR1404 PET demonstrated avid tumor uptake in a variety of brain tumors with high tumor-to-background ratios. There were
regions of concordance and discordance compared with MRI, which has potential clinical relevance. Expansion of these studies is
required to delineate the clinical significance of these PET findings.

CLINICAL RELEVANCE/APPLICATION

124-CLR1404 PET provides unique molecular imaging properties in brain tumors and may add complementary diagnostic information
to MRI and thus has potential to improve diagnostic certainty.
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PURPOSE

Limited survival of transplanted stem cells represents a significant bottleneck for successful tissue regeneration. The goal of this
study was to develop a novel dual-mo