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SPPHO1
AAPM/RSNA Physics Tutorial for Residents: US

Saturday, Nov. 28 12:00PM - 2:00PM Location: E351

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

Participants
Thaddeus A. Wilson, PhD, Memphis, TN (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Provide an overview of MRI/Ultrasound technology, recent advances and trends for the future. 2) Make the session attractive to
both the clinician, clinician educator, medical physicist and other associated radiological fields. 3) First session hour will be spent
reviewing the concepts of the modality. 4) Second session hour will be spent discussing artifacts of the modality.

Sub-Events

SPPHO1A  Update in Ultrasound

Participants
Kai E. Thomenius, PhD, Niskayuna, NY (Presenter) Stockholder, General Electric Company; Research Consultant, Endra, Inc

LEARNING OBJECTIVES
View learning objectives on main course title.

SPPHO1B  Primer and Clinical Significance of Artifacts in Ultrasound

Participants
David M. Paushter, MD, Chicago, IL, (dpaushter@uchicago.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the basic principles of ultrasound imaging and Doppler. 2) Apply these principles to identify the causative factors
producing common artifacts in ultrasound. 3) Recognize artifacts encountered in clinical practice. 4) Identify methods to prevent or
minimize artifacts in clinical practice.

ABSTRACT

Medical ultrasound including imaging and Doppler requires an understanding of basic principles of sound formation, propogation and
display. Artifacts are common in ultrasound, and it is critical to: a) avoid production of artifacts when possible, b) recognize
artifacts during imaging and c) control or eliminate artificacts that may interfere with image interpretation. Topics to be covered in
this session will focus on equipment malfunction or design, operator error, violation of assumptions and physical principles as
causative factors in artifact production. Included will be review and presentation of select examples of artifacts related to
ultrasound basic principles, including:Ultrasound imagingResolution, beam width,refraction, reverberation, comet tail, ringdown,
multipath, side and grating lobes, speed error, range ambiguity and mirror image produced in ultrasound imaging.Doppler/Duplex
SonographyGain, scale, Doppler angle, aliasing/range ambiguity, mirroring, wall filter, color assignment, color bleeding, twinkle
artifact, tissue vibratio and mirroring. ,

URL
Active Handout:David M. Paushter

http://abstract.rsna.org/uploads/2015/15001982/SPPHO01B. pdf



SPGWO01
NIH Grantsmanship Workshop

Saturday, Nov. 28 1:00PM - 5:00PM Location: E253AB

AMA PRA Category 1 Credits ™: 3.75
ARRT Category A+ Credits: 4.00

Participants
Gayle E. Woloschak, PhD, Chicago, IL (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Gain greater understanding of the NIH grants process: a. understand the process for preparing a research or training grant
application. b. learn the elements of a competitive grant application. 2) Gain insight into the new features of the NIH review
process. 3) View the review process in action through a mock study section.

Sub-Events

SPGWO1A Welcome and Introductory Remarks

Participants
Gayle E. Woloschak, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPGWO01B Preparing an RO1 Research Application

Participants
Pratik Mukherjee, MD, PhD, San Francisco, CA (Presenter) Research Grant, General Electric Company; Medical Adivisory Board,
General Electric Company;

LEARNING OBJECTIVES
View learning objectives under main course title.

SPGWO01C Preparing K Awards

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

LEARNING OBJECTIVES
View learning objectives under main course title.
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

SPGWO01D (Clinical Trials in Applications

Participants
Michael W. Vannier, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Michael Walter Vannier
http://abstract.rsna.org/uploads/2015/15004306/SPGWO01D.pdf
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/

Michael W. Vannier, MD - 2015 Honored Educator

SPGWO1E Program Perspectives



Participants
Antonio Sastre, PhD, Bethesda, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPGWO1F The Process of Review

Participants
Gayle E. Woloschak, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPGWO01G Questions to the Faculty

Participants
Gayle E. Woloschak, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPGWO01H Summary and Evaluation Form

Participants
Gayle E. Woloschak, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.



SPNIO1

NIH SBIR/STTR Programs To Support Innovative Commercial Product Development By Small Businesses and
Academic Partners

Saturday, Nov. 28 1:00PM - 5:00PM Location: E350

AMA PRA Category 1 Credits ™: 4.00
ARRT Category A+ Credit: 0

Participants

Greg Evans, PhD, Rockville, MD (Presenter) Nothing to Disclose

Deepa Narayanan, MS, Rockville, MD (Presenter) Nothing to Disclose

Todd Merchak, Bethesda, MD (Presenter) Nothing to Disclose

Jennifer Shieh, PhD, Bethesda, MD, (nhibi_sbir@mail.nih.gov) (Presenter) Nothing to Disclose

Chris Sasiela, PhD, Bethesda, MD, (chris.sasiela@nih.gov) (Presenter) Nothing to Disclose

Steve Flaim, PhD, Bethesda, MD (Presenter) Founder, CardioCreate, Inc; Director, CardioCreate, Inc; Stockholder, CardioCreate,
Inc; Director, OncoFluor Inc; Stockholder, OncoFluor Inc; Director, Pivotal BioSciences, Inc; Stockholder, Pivotal BioSciences, Inc;
Director, Leading BioSciences Inc; Stockholder, Leading BioSciences Inc; Director, AnaBios Corporation; Stockholder, AnaBios
Corporation; Stockholder, InflammaGen, LLC; Stockholder, Verdezyne, Inc; Stockholder, Solulink, Inc; Spouse, Employee, Isis
Pharmaceuticals, Inc

Ram Aiyar, PhD, MBA, Bethesda, MD (Presenter) Advisor, BeneVir BioPharm; Advisor, Corvidia Corporation

LEARNING OBJECTIVES

1) Gain understanding of the SBIR/STTR programs at NIH and the resources available to translate your technology into the clinic. 2)
Learn how to develop a successful SBIR grant application. 3) Understand the importance of a commercialization strategy including
regulatory pathway and/or investment and partnerships. 4) Learn more about non-funding resources available at NIH to help
commercialize your technology.

Handout:Deepa Narayanan
http://abstract.rsna.org/uploads/2015/15019193/NCI SBIR Overview.pdf
Handout:

http://abstract.rsna.org/uploads/2015/15019193/NHLBI- SmallBusiness_Handout_RSNA.pdf



SPSPO1

Diagndéstico Precoz por Imagen en la Poblacion el CIR: Sesion del Colegio Interamericano de Radiologia (CIR)
en Espafol/Population based Preventive Imaging from CIR: Session of the Interamerican College of
Radiology (CIR) in Spanish

Saturday, Nov. 28 1:00PM - 5:00PM Location: E451A

R J cH i GI I NR | VA J HP

AMA PRA Category 1 Credits ™: 3.75
ARRT Category A+ Credits: 4.00

Participants

Pablo R. Ros, MD, PhD, Cleveland, OH (Moderator) Medical Advisory Board, Koninklijke Philips NV; Medical Advisory Board, KLAS
Enterprises LLC; Medical Advisory Committee, Oakstone Publishing; Departmental Research Grant, Siemens AG; Departmental
Research Grant, Koninklijke Philips NV; Departmental Research Grant, Sectra AB; Departmental Research Grant, Toshiba Corporation
Miguel E. Stoopen, MD, Mexico City, Mexico (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To review the state-of-the-art of population based preventive imaging 2) To discuss preventive imaging approaches in all major
organ systems and key pathologies, ranging from dementia, cardiovascular disease, colon, liver, lung and breast cancer 3) To
illustrate the use of different imaging technologies in preventive imaging such as CT, MRI and ultrasound

Sub-Events

SPSP01A  Introduccion/Introduction

Participants
Dante R. Casale Menier, MD, Ciudad Juarez, Mexico (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPSP01B Parte 1/Part 1

Participants
LEARNING OBJECTIVES
View learning objectives under main course title.

SPSPO1C Presentacion de Ponentes/Panel Introduction

Participants

Pablo R. Ros, MD, PhD, Cleveland, OH (Presenter) Medical Advisory Board, Koninklijke Philips NV; Medical Advisory Board, KLAS
Enterprises LLC; Medical Advisory Committee, Oakstone Publishing; Departmental Research Grant, Siemens AG; Departmental
Research Grant, Koninklijke Philips NV; Departmental Research Grant, Sectra AB; Departmental Research Grant, Toshiba Corporation

LEARNING OBJECTIVES
View learning objectives under main course title.

SPSP01D  Colon: La Colonografia Virtual: ¢éUn Método de Escrutinio en la Poblacion?/Colon: Virtual
Colonography: A Population Screening Tool?

Participants
Jorge A. Soto, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.
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
Jorge A. Soto, MD - 2014 Honored Educator
Jorge A. Soto, MD - 2015 Honored Educator

SPSPO1E Cardiovascular: Cribaje de Enfermedad Cardiovascular por Imagen Medica/Cardiovascular:
Diagnostic Imaging in Cardiovascular Screening

Participants



Carlos S. Restrepo, MD, San Antonio, TX (Presenter) Nothing to Disclose
LEARNING OBJECTIVES

View learning objectives under main course title.

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 S. Restrepo, MD - 2012 Honored Educator
Carlos S. Restrepo, MD - 2014 Honored Educator

SPSPO1F  Neurologia: Diagnéstico Temprano de Demencias: ¢Donde Estamos?/Neurology: Dementia Early
Diagnosis: Where Are We?

Participants
Carlos Zamora, MD,PhD, Chapel Hill, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

Objetivos: 1) Comprender conceptos clinicos basicos para el diagnostico de los sindromes principales de demencia. 2) Reconocer
caracteristicas anatomicas y metabdlicas fundamentales de neuroimagen en los sindromes principales de demencia, con especial
atencién a enfermedad de Alzheimer. 3) Explorar direcciones futuras y desafios para el diagndstico temprano. Learning objectives:
1) Understand basic clinical concepts for the diagnosis of major dementia syndromes. 2) Recognize fundamental anatomic and
metabolic neuroimaging features of major dementia syndromes, with special focus on Alzheimer's disease. 3) Explore future
directions and challenges for early diagnosis.

SPSP01G Parte II/Part I1

Participants
LEARNING OBJECTIVES
View learning objectives under main course title.

SPSPO1H Presentacion de Ponetes/Panel Introduction

Participants
Miguel E. Stoopen, MD, Mexico City, Mexico (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPSPO1I Mama: Rol de la RM en el Cancer de Mama en Mujeres de Alto Riesgo/Breast: Role of MR in High Risk
Breast Cancer Patients

Participants
Linei A. Urban, Curitiba, Brazil (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPSP0O1] Pulmén: TC de Cribaje en Cancer de Pulmon: éDebe Hacerse en Fumadores y Exfumadores?/Lung:
Lung Cancer CT Screening: Should It Be Performed in Smokers and Former Smokers?

Participants
Claudio S. Silva Fuente-Alba, MD, MSc, Santiago, Chile, (csilvafa@alemana.cl) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPSPO01K Higado: Cribaje del Hepatocarcinoma en Pacientes de Riesgo: ¢Como Hacerlo y a Quién
Incluir?/Liver: Hepatocellular Carcinoma Screening in High Risk Patients: How and Whom?

Participants
Carmen Ayuso, MD,PhD, Barcelona, Spain, (cayuso@clinic.ub.es) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Definir la poblacion en riesgo de desarrollar un carcinoma hepatocelular que debe ser incluida en un programa de cribado. 2)
Analizar la mejor estrategia para llevar a cabo el cribado del hepatocarcinoma en la poblacion en riesgo de padecerlo. 3) Discutir la
conducta a seguir una vez que se detecta un nddulo hepatico en pacientes incluidos en un programa de cribado.1) To define the
population at risk of hepatocellular carcinoma to be included in a surveillance program. 2) To analyze the best strategy for



surveillance in patients at risk of hepatocellular carcinoma. 3) To discuss how to proceed when a liver ndule is detected in patients
on surveillance

SPSPO1L Comentarios Finales y Clausura/Closing Remarks

Participants
Dante R. Casale Menier, MD, Ciudad Juarez, Mexico (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.



SPPH02
AAPM/RSNA Tutorial on Equipment Selection: MRI

Saturday, Nov. 28 2:15PM - 4:15PM Location: E351

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

Participants
Thaddeus A. Wilson, PhD, Memphis, TN (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Provide an overview of MRI/Ultrasound technology, recent advances and trends for the future. 2) Make the session attractive to
both the clinician, clinician educator, medical physicist and other associated radiological fields. 3) First session hour will be spent
reviewing the concepts of the modality. 4) Second session hour will be spent discussing artifacts of the modality.

Sub-Events

SPPHO2A  Update in MRI

Participants
Edward F. Jackson, PhD, Madison, WI, (efjackson@wisc.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Edward F. Jackson
http://abstract.rsna.org/uploads/2015/15001984/SPPH02A1. pdf

SPPHO2B  Primer and Clinical Significance of Artifacts in MRI

Participants
Timothy J. Carroll, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.



SPOI11
Oncodiagnosis Panel: Hodgkin Lymphoma: Current Controversies

Sunday, Nov. 29 10:45AM - 12:15PM Location: E353C

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

Participants

Stephanie A. Terezakis, MD, Baltimore, MD (Moderator) Speaker, Elekta AB

Karen M. Winkfield, MD, PhD, Boston, MA, (kwinkfield@partners.org) (Presenter) Consultant, Novartis AG
Satish P. Shanbhag, MBBS, MPH, Baltimore, MD (Presenter) Nothing to Disclose

Steve Cho, MD, Madison, WI, (scho@uwhealth.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the role of computed tomography (CT) and positron emission tomography (PET)/CT in the management of
patients with Hodgkin and non-Hodgkin lymphoma. 2) To review the new Lugano Classification:Recommendations for Initial
Evaluation, Staging, and Response Assessment of Hodgkin and Non-Hodgkin Lymphoma. 3) To assess the limitations and potential of
PET/CT and PET/MR in assessing lymphoma evaluation and treatment response.

ABSTRACT

FDG PET/CT and contrast-enhanced CT both play an important role in lymphoma, for initial evaluation, staging and assessing
response to therapy. In this session we will review the current and evolving role of imaging in lymphoma and demonstrate how it
guides therapy in this patient population. The limitations and future developments of PET imaging in the context of PET/CT and
PET/MRI will be addressed and discussed.

URL



VSPD11
Pediatric Series: Neuro

Sunday, Nov. 29 10:45AM - 12:15PM Location: S100AB

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

Participants
Robert C. McKinstry III, MD, PhD, Saint Louis, MO (Moderator) Travel support, Siemens AG Speaker, Siemens AG
Thierry Huisman, MD, Baltimore, MD (Moderator) Nothing to Disclose

Sub-Events

VSPD11-01 Malformations of Cortical Development
Sunday, Nov. 29 10:45AM - 11:05AM Location: S100AB

Participants
Robert C. McKinstry III, MD, PhD, Saint Louis, MO, (mckinstryb@mir.wustl.edu) (Presenter) Travel support, Siemens AG Speaker,
Siemens AG

LEARNING OBJECTIVES

A radiologist attending this session will learn 1) The stages of cortical development. 2) The malformations associated with abnormal
neuronal proliferation and/or apoptosis. 3) The malformations associated with abnormal neuronal migration. 4) Learn the
malformations associated with abnormal postmigrational development

ABSTRACT

This presentation will review the stages of normal cerebral cortical development. Malformations of cortical development will be
organized according to abnormal development at each stage: proliferation/apoptosis, migration, and postmigrational organization.
Tubulinopathies (e.g., polymicrogyria) and defects in the mTOR pathway (e.g., Tuberous Sclerosis) will illustrate emerging
knowledge tying genotype to endophenotype.

Active Handout:Robert C. McKinstry
http://abstract.rsna.org/uploads/2015/15002018/VSPD11-01.pdf

VSPD11-02 Comparison of Three Diffusion Models for Differentiating Low- and High-Grade Pediatric Brain
Tumors

Sunday, Nov. 29 11:05AM - 11:15AM Location: S100AB

Participants

Muge Karaman, PhD, Chicago, IL (Presenter) Nothing to Disclose

Yi Sui, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose

He Wang, PhD, Shangai, China (Abstract Co-Author) Nothing to Disclose
Frederick C. Damen, PhD, Chicago, IL (Abstract Co-Author) Nothing to Disclose
Yu Hua Li, MD, Shanghai, China (Abstract Co-Author) Nothing to Disclose
Xiaohong J. Zhou, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the performance of monoexponential, biexponential, and continuous time random walk (CTRW) diffusion models for
differentiating low-grade (LG) and high-grade (HG) pediatric brain tumors.

METHOD AND MATERIALS

With IRB approval, 54 children (4 months to 13 years old) with brain tumors were enrolled in the study and underwent MRI scans at
3T. The imaging protocol included pre-/post-contrast T1, T2, FLAIR, and diffusion-weighted imaging with 12 b -values (0 to 4000
s/mm2). The parameters of the mono-exponential (apparent diffusion coefficient, D ), biexponential (fast and slow diffusion
coefficients, Df and Ds ; fast diffusion fraction, f ) and CTRW (diffusion coefficient, Dm ; fractional powers of the waiting time and
jump length, a and B) models were estimated from the diffusion data. Surgical biopsy or surgery was performed to determine the
tumor grade histopathologically according to the WHO guidelines, resulting in 24 patients with LG and 30 with HG tumors. The mean
values of all parameters over the tumor ROIs were compared between the two groups using a Mann-Whitney-Wilcoxon U-test. A k -
means clustering algorithm was employed to differentiate LG and HG tumors based on the biexponential or CTRW parameters,
followed by a comparison using histopathology as a reference.

RESULTS

Significant differences between the two tumor groups (LG vs. HG) were observed in the parameters of any of the three models with
p-values < 0.001 ( D :0.90+0.34 vs. 0.56+0.17 in monoexponential; Df: 2.6+1.1 vs. 1.8+0.5, Ds :0.58+0.1 vs. 0.31+0.1, f
:0.73%£0.11 vs. 0.5940.09 in biexponential; Dm :1.5+0.5 vs. 0.75+0.2, a:0.95%0.04 vs. 0.90+0.03, B:0.92+0.07 vs. 0.81+0.06 in
CTRW, with D 's in units of pm2/ms). The combination of CTRW parameters produced better accuracy (85% vs. 79%), sensitivity
(87% vs. 83%), and specificity (83% vs. 75%) than the combination of biexponential parameters for identifying tumor grades. Both
models outperformed the monoexponential model in accuracy (75%) and specificity (54%).

CONCLUSION

The CTRW diffusion model performed the best in determining pediatric brain tumor malignancy when compared with the
monoexponential and biexponential models.



CLINICAL RELEVANCE/APPLICATION
The CTRW diffusion model can provide quantitative imaging markers to improve diagnosis of pediatric brain tumors.

VSPD11-03 Evaluation of Pediatric Intracranial Tumors with Intravoxel Incoherent Motion MR Imaging
Sunday, Nov. 29 11:15AM - 11:25AM Location: S100AB

Participants

Kazufumi Kikuchi, MD, Fukuoka, Japan (Presenter) Nothing to Disclose

Akio Hiwatashi, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose

Osamu Togao, MD, PhD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose

Koji Yamashita, MD, PhD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose
Tomoyuki Okuaki, RT, Chuo-Ku, Japan (Abstract Co-Author) Employee, Koninklijke Philips NV
Hiroshi Honda, MD, Fukuoka, Japan (Abstract Co-Author) Nothing to Disclose

PURPOSE

Intravoxel incoherent motion (IVIM) is a non-invasive MR imaging technique to measure microcirculation and diffusivity
simultaneously. The purpose of this study was to evaluate the utility of perfusion fraction (f) and diffusion coefficient (D) derived
from IVIM to characterize pediatric intracranial tumors.

METHOD AND MATERIALS

This retrospective study included 16 children (M: F = 9: 7; age range 2 month-19 year-old, median 5 year). There were 6 high-
grade tumors (HGTs; 3 anaplastic ependymoma, 1 glioblastoma, 1 medulloblastoma, and 1 atypical teratoid/rhabdoid tumor), 9 low-
grade tumors (LGTs; 4 pilocytic astrocytoma, 2 craniopharyngioma, 1 diffuse astrocytoma, 1 choroid plexus papilloma, and 1
subependymoma) and 1 germinoma. IVIM imaging was obtained using single-shot SE-EPI sequence with 13 b-factors (0, 10, 20, 30,
50, 80, 100, 200, 300, 400, 600, 800, 1000 s/mm?2). Other parameters of IVIM were as follows: TR/TE = 2500/70 ms, FA =90, FOV
=230 x 230 mm?, matrix = 128 x 126, slice thickness =5 mm, slices = 11, average = 1. The signal equation: S = SO-[(1-f) exp(-
bD)+f exp(-BD*)] was fitted to obtain f pixel-by-pixel. The f and D were measured in the three hot spot regions-of-interest in a
tumor in each map. Histopathologic vascular density was measured in three microscopic fields (x200) of the most intense
vascularization on CD-31-immunostainted histopathologic specimens. Statistical analysis was performed with the Pearson
correlation coefficient and receiver operating characteristic (ROC). A p value less than .05 was considered significant.

RESULTS

The f-value (4.2-27.1%) significantly correlated (r = 0.72, P = 0.0018) with vascular density (0.60-13.4%). The f of HGTs
(19.1+4.6%) was significantly higher than LGTs (7.7+4.0%; P = 0.0047). The D of HGTs (0.93%0.34 x 10”-3/mm?2) was significantly
lower than LGTs (1.70£0.34 x 10~-3/mm?2; P = 0.0032). ROC analysis showed high Az values with f (0.94) and D (0.96) without a
statistically significant difference (P = 0.74).

CONCLUSION

The f-value derived from IVIM significantly correlated with vascular density of pediatric brain tumors. Both f and D parameters could
discriminate HGTs from LGTs.

CLINICAL RELEVANCE/APPLICATION

Using IVIM, we could simultaneously evaluate flow and diffusivity in pediatric brain tumors. The f-value derived from IVIM
significantly correlated with vascular density. Both f and D could discriminate HGTs from LGTs.

VSPD11-04 rADC and Location Differ between Posterior Fossa Pilocytic Astrocytomas with and without
Gangliocytic Differentiation

Sunday, Nov. 29 11:25AM - 11:35AM Location: S100AB

Participants

Julie Harreld, MD, Memphis, TN (Presenter) Nothing to Disclose

Scott N. Hwang, MD, PhD, Memphis, TN (Abstract Co-Author) Nothing to Disclose
Ibrahim Qaddoumi, MD, Memphis, TN (Abstract Co-Author) Nothing to Disclose
David W. Ellison, MD,PhD, Memphis, TN (Abstract Co-Author) Nothing to Disclose

PURPOSE

Pediatric gangiogliomas (GG) are rare (<4% of pediatric brain tumors), and only ~5% of gangliogliomas occur in the posterior fossa.
A recently defined GG variant, histopathologically resembling pilocytic astrocytoma but with focal gangliocytic differentiation (PA-
GG) that can be overlooked, can be mistaken for the common pilocytic astrocytoma (PA). We investigated whether MRI features
could differentiate posterior fossa PA-G from PA.

METHOD AND MATERIALS

Pre-operative MRIs (and CTs where available) of 42 children (3mo-15 years, mean 7.11+3.8 years; 57% male; 8 PA-GG, 34 PA)
were evaluated by two neuroradiologists blinded to pathologic diagnosis for tumor location and gross morphology; presence of
hemorrhage or calcification; circumscription; degree of enhancement, edema, and %cyst/necrosis; and minimum rADC (compared to
thalamus). Data for PA-GG and PA were compared.

RESULTS

Location differed significantly between PAs and PA-Gs (Pearson ChiSquare, p=0.0194); 16/34 PAs, but no PA-GGs, were centered in
the cerebellar hemisphere. All PA-GGs predominantly involved midline structures (vermis, medulla, midbrain), compared to 13 of 34
PAs. Minimum rADC was significantly lower in PA-GGs (mean 0.95%0.21; 95%CI 0.73, 1.17) than in PAs (mean 2.01+0.38; 95%CI
1.86,2.16) (p<.0001). 24/34 PAs and 1/8 PA-GGs had "cyst+nodule" morphology, 7/34 PAs and 4/8 PA-GGs had evidence of
hemorrhage, with no statistically significant difference between these or the remaining evaluated features.

CONCLUSION



Minimum rADC and location appear to differ significantly between posterior fossa PAs with or without gangliocytic differentiation.
CLINICAL RELEVANCE/APPLICATION

For differentiation between posterior fossa PAs with and without gangliocytic differentiation, location and minimum rADC may be a
useful adjunct to histopathologic diagnosis, which is subject to sampling error.

VSPD11-05 Systematic Comparison of MR Imaging Findings in Pediatric Ependymoblastoma with Ependymoma
and CNS-PNET NOS

Sunday, Nov. 29 11:35AM - 11:45AM Location: S100AB

Participants

Johannes Nowak, MD, Wurzburg, Germany (Presenter) Nothing to Disclose

Carolin Seidel, Wurzburg, Germany (Abstract Co-Author) Nothing to Disclose

Torsten Pietsch, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

Balint Alkonyi, Wurzburg, Germany (Abstract Co-Author) Nothing to Disclose

Taylor Laura Fuss, Charlestown, MA (Abstract Co-Author) Nothing to Disclose
Carsten Friedrich, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Katja von Hoff, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Stefan Rutkowski, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose
Monika Warmuth-Metz, Wurzburg, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

Ependymoblastoma (EBL), ependymoma (EP), and primitive neuroectodermal tumors of the central nervous system (CNS-PNET NOS
= not otherwise specified) are pediatric brain tumors that can be differentiated by histopathology in the clinical setting. Recently,
we first described specific MRI features of EBL. In this study, we compare standardized MRI characteristics of EBL with EP and
CNS-PNET NOS in a series comprising of 22 patients in each group.

METHOD AND MATERIALS

We systematically analyzed the initial cranial MRI scans at diagnosis according to 25 standardized criteria, and paired comparison
was performed for EBL and EP, as well as for EBL and CNS-PNET NOS. All 66 cases of this multi-center study were centrally
reviewed regarding histopathology, MR imaging and multimodal therapy.

RESULTS

We found differences between EBL and EP regarding age at diagnosis, MR signal intensity, tumor margin and surrounding edema,
presence and size of cysts, and contrast enhancement pattern. Although MRI appearance of EBL shares many features with CNS-
PNET NOS, we revealed significant differences in terms of age at diagnosis, tumor volume and localization, tumor margins, edema,
and contrast enhancement.

CONCLUSION

We systematically analyze and compare MRI characteristics of pediatric EBL with EP and CNS-PNET NOS in a series of 22 centrally
reviewed cases of each group. A definite differentiation of these entities with MRI seems to be difficult; however, we identify
particular imaging features that might help distinguishing these histologically distinct tumor types.

CLINICAL RELEVANCE/APPLICATION

This is the first study that systematically compares multiple parameters of MR imaging in pediatric EBL with findings in EP and CNS-
PNET NOS. Since EBL is very rare, our data provides important information that might help differentiating EBL from other pediatric
brain tumor entities in the clinical setting.

VSPD11-06 Quantitative Approach to the Posterior Cranial Fossa and Cranio-cervical Junction in Asymptomatic
Children with Achondroplasia

Sunday, Nov. 29 11:45AM - 11:55AM Location: S100AB

Participants

Rosalinda Calandrelli, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Marco Panfili, MD, Rome, Italy (Presenter) Nothing to Disclose

Gabriella D'Apolito, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Giuseppe M. Di Lella, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Cesare Colosimo, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE

Achondroplasia, the best-known form of congenital dwarfism, is caused by a disturbance of endochondral bone formation. We
proposed a MRI-based quantitative morpho-volumetric approach to the posterior cranial fossa and cranio-cervical junction to
understand posterior cranial fossa changes responsible of ventriculomegaly and life-threatening medullary compression.

METHOD AND MATERIALS

We analyzed brain MRI of 12 children with a diagnosis of achondroplasia (mean age 39 + 16 months) and no surgical treatment.
3DFSPGR T1weighted images were used forl)evaluation of the posterior fossa synchondroses;2)volumetric analysis of the posterior
fossa (posterior cranial fossa volume=PCFV, posterior cranial fossa brain volume=PCFBV, PCFV/PCFBV ratio, hemispheres'cerebellar
volume=Ce.V, cerebellar vermis volume=Ve.V, brainstem volume, CSF spaces volume, IV ventricle volume);3)morphometric analysis
of the posterior fossa (clivus, supraocciput, exocciput lengths, tonsillar herniation, tentorial angle) and cranio-cervical junction (A-P
and LL diameters of the foramen magnum);4)measurements of foramen magnum and jugular foramina areas;5) volumetric analysis of
supratentorial ventricles.These patients were compared with age-matched control group.

RESULTS

All patients showed synostosis of spheno-occipital synchondroses while six patients showed synostosis of anterior and posterior



intra-occipital synchondroses, cervical myelopathy without swelling cord.Compared to control group, clivus and exocciput lengths,
L-L and A-P diameters of the foramen magnum, foramen magnum area and jugular foramina area were significantly reduced;
supraocciput length, tentorial angle, PCFV, PCFBV, CeV , Ve, brainstem volume and supratentorial ventricular system volume were
significantly increased(p<0.05) while PCFV/PCFBV ratio, the subarachnoid spaces volume of the PCF and IV ventricle volume were
not significant (p>0.05).

CONCLUSION

The quantitative approach to the posterior fossa and cranio-cervical junction modifications shows a complex relationship among the
maldevelopment of the posterior cranial fossa, the foramen magnum stenosis, the development of ventriculomegaly and medullary
compression.

CLINICAL RELEVANCE/APPLICATION

Posterior cranial fossa changes and foramen magnum stenosis should be evaluated together to the status of synchondroses in order
to plan the prophylactic cervicomedullary decompression.

VSPD11-07 Congenital Spine Anomalies: Diagnosis and Classification
Sunday, Nov. 29 11:55AM - 12:15PM Location: S100AB

Participants
Erin S. Schwartz, MD, Philadelphia, PA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the embryologic derangements behind the more common congenital spinal anomalies encountered in clinical practice.
2) Be able to apply a clinical-radiological classification to facilitate the interpretation of imaging studies of patients with spinal
dysraphism.

ABSTRACT

Encouraging imaging studies on patients with congenital spinal anomalies can be intimidating for radiologists, particularly when
pediatric imaging and/or neuroimaging are not a large part of your practice. A clinical-radiological classification system developed by
Tortori-Donoti, et al (Neuroradiology, 2000), remains a valuable approach to correctly diagnosing these children, largely dividing
entities into open or closed spinal dysraphism based on the absence or presence of overlying skin, respectively. Closed spinal
dysraphism is further subdivided into those lesions that present with a subcutaneous mass versus does that do not. Lesions without
a subcutaneous mass can be further subdivided into simple and complex, and may be associated with other cutaneous stigmata
such as hemangioma, skin dimple, and/or focal hairy patch.



RCA11
Data Collection, Organization and Analysis with Excel - A Hands-On Tutorial (Hands-on)

Sunday, Nov. 29 11:00AM - 12:30PM Location: S401AB

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

Participants

Jaydev K. Dave, PhD, MS, Philadelphia, PA, (jaydev.dave@jefferson.edu) (Presenter) Nothing to Disclose
Raja Gali, MS, Philadelphia, PA (Presenter) Nothing to Disclose

Manish Dhyani, MBBS, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe techniques for creating a spreadsheet to allow trouble-free data analysis. 2) Demonstrate key data management skills.
3) Describe tools for performing basic descriptive statistics. 4) Identify how to perform simple statistical tests and perform these
tests with a sample dataset. 5) Understand how bad data (or bad data acquisition techniques) may corrupt subsequent data
analyses. 6) Practice data plotting/representation techniques. 7) Identify differences between a spreadsheet and a database. 8)
Identify statistical tasks that require more sophisticated software. Pre-requisites: Familiarity with Microsoft Windows and Microsoft
Excel environment will be assumed

ABSTRACT

A spreadsheet program is commonly employed to collect and organize data for practicing quality improvement, for research, and for
other purposes. In this refresher course, we will demonstrate to a user, familiar with Microsoft Excel environment, how this
spreadsheet program may be used for such purposes. The course will begin with describing efficient approach for data acquisition
and highlight key data management skills; and with reviewing commons errors that may be avoided during data logging. Then we will
provide a brief introduction on basic descriptive tests before proceeding with a hands-on tutorial using a sample dataset to
calculate basic descriptive statistics, and to perform basic statistical tests like t-test, chi-square test, correlation analysis, etc.
Effect of corrupted data on such analysis will also be demonstrated. The final hands-on component for this course will include data
plotting and representation including the use of pivot tables. The course will conclude with a discussion on identifying differences
between a spreadsheet and a database, limitations of a spreadsheet program and avenues where a dedicated statistical software
program would be more beneficial. A list of some of these dedicated statistical software programs for analyses will also be
provided.Pre-requisites:Familiarity with Microsoft Windows and Microsoft Excel environment will be assumed



RCB11

Basic DICOM with Horos/Osirix and dcm4che (Hands-on)

Sunday, Nov. 29 11:00AM - 12:30PM Location: S401CD

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

Participants
Marc D. Kohli, MD, San Francisco, CA (Presenter) Research Grant, Siemens AG
Simon Rascovsky, MD, MSc, Bogota, Colombia (Presenter) Officer, eDx Tecnologia en Salud SAS

LEARNING OBJECTIVES

1) Describe basic DICOM object metadata structure. 2) Demonstrate familiarity with Osirix/Horos DICOM viewer functions including

image display, and measurements. 3) Use Osirix/Horos to send/receive DICOM objects. 4) Name several common dcnéche toolkit
tools, and describe their purpose.



RCC11
Principles and Practice of 3D Printing

Sunday, Nov. 29 11:00AM - 12:30PM Location: S501ABC

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

m Discussions may include off-label uses.

Participants
Frank J. Rybicki III, MD, PhD, Ottawa, ON (Moderator) Research Grant, Toshiba Corporation;
Jonathan M. Morris, MD, Rochester, MN (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn the basics of 3D printing technologies. 2) Discuss how these can be used clinically. 3) Discuss the current limitations of
this technology as it relates to health care. 4) Use case examples to define current uses of this technology in surgical and medical
specialties.

ABSTRACT

3D printing/additive manufacturing is a growing industry. Within the medical field there is growing interest in this technology and its
impact on patients lives. In this talk we will discuss the basics of 3D printing and how they can be incorporated into medical uses
from surgical design of implants to anatomic modeling of complex surgery.

Sub-Events

RCC11A 3D Printing for the Radiologist: A Primer and Introduction to Sessions

Participants
Frank J. Rybicki III, MD, PhD, Ottawa, ON (Presenter) Research Grant, Toshiba Corporation;

LEARNING OBJECTIVES

1) To become familiar with 3D printing technologies. 2) To have an introduction of materials used to create 3D-printed anatomical
models and how they can be used in medical applications. 3) To be exposed to the process of 3D printing and those realized and
potential clinical benefits in radiology, stratified by organ section.

ABSTRACT

While advanced visualization in radiology is instrumental for diagnoses and communication with referring clinicians, there is an unmet
need to render DICOM images as three-dimensional (3D) printed models capable of providing both tactile feedback and tangible
depth information of both anatomic and pathologic states. 3D printed models, already entrenched in the non-medical sciences, are
being rapidly embraced in medicine as well as in the lay community. Incorporating 3D printing from images generated and interpreted
by radiologists presents particular challenges including training, materials and equipment, and guidelines. The overall costs of a 3D
printing lab must be balanced by clinical benefits. The RSNA 2015 program includes 6 hours of didactic lectures that review and
summarize numerous studies that support such benefits from 3D printing, as it is expected that the number of 3D printed models
generated from DICOM images for planning intervention and fabricating implants will grow exponentially. The program also includes
multiple hands-on courses that will enable radiologists, at a minimum, to become familiar with 3D printing software and hardware as
it relates to our field.

RCC11B 3D Printing Technologies

Participants
Peter C. Liacouras, PhD, Bethesda, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the basic principle of Additive Manufacturing (3D Printing) and how it differs from subtractive technology. 2)
Understand the principles of the software needed to convert Medical Images into three-dimensional printed models and what
factors contribute to the quality of each model. 3) Become familiar with the different types of Additive Manufacturing (3D Printing)
technologies.

ABSTRACT

This presentation will provide a novice to Additive Manufacturing the general knowledge applicable to the medical field. The basic
principles of Additive manufacturing (3D Printing) will be discussed along with the different technologies which encompass the field.
The steps of converting radiographic images into three-dimensional printable files and the differences between the multitude of
additive manufacturing techniques will be the primary focuses.

RCC11C Techniques for Current 3D Printing

Participants
Gerald T. Grant, MD, MS, Louisville, KY (Presenter) Nothing to Disclose



RCC11D 3D Printing Software

Participants
Andreas Giannopoulos, MD, Boston, MA, (agiannopoulosl@partners.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To become familiar with common 3D printing software terminology and software capabilities. 2) To be acquainted with the line of
software needed in transforming medical images to 3D printable files. 3) To appreciate the implementation of 3D printing software in
everyday clinical practice.

ABSTRACT

3D printers cannot recognize DICOM images and further steps are necessary to make DICOMs readable by 3D printers. While
adequately trained personnel can perform many of those steps, the role of the radiologist is essential to ensure that the model will
be clinically useful. A variety of software packages for STL generation from medical imaging as well as software for 3D part
manipulation, known as Computer-Aided Design (CAD), will be discussed. Basic technical terminology and commonly used techniques
will be presented. Real life paradigms from own medical 3D printing experience will be provided.

RCC11E 3D Printing with Open Source Freeware

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

LEARNING OBJECTIVES

1) To become familiar with the steps of converting a medical imaging scan in standard Digital Imaging and Communications in
Medicine (DICOM) format into a 3D printable medical model. 2) To become familiar with the free, open-source software packages
that can perform each step.

ABSTRACT

This presentation will provide an overview of the basic steps of converting a medical scan into a 3D printed medical model, using
free, open-source software for each required step. Conversion of computed tomography image data in Digital Imaging and
Communications in Medicine (DICOM) format to stereolithography (STL) file format using the open-source software package 3D
Slicer will be reviewed. Further manipulation of the STL file in preparation for 3D printing using the open-source software package
Blender will also be discussed.

Active Handout:Michael Ward Itagaki
http://abstract.rsna.org/uploads/2015/15002970/RCC11E.pdf

RCC11F Implementing 3D Printing into a Clinical Practice

Participants
Jonathan M. Morris, MD, Rochester, MN (Presenter) Nothing to Disclose

ABSTRACT

3D printing/additive manufacturing is a growing industry. Within the medical field there is growing interest in this technology and its
impact on patients lives. In this talk we will discuss how we incorporated this technology into a quaternary referral center as a real
time clinical service. We will specifically discuss the advantages as well as limitations of this technology as it relates to the
medical/surgical field. We will discuss "How we do it" and what resources are needed to develop a service. As the impact of this
technology is growing we will also discuss what evidence will we need to have global acceptance as a clinical service and why it
should be housed in radiology.



VSIO11

Interventional Oncology Series: Percutaneous Management of Renal Tumors: Updates and Ongoing
Controversies in 2015

Sunday, Nov. 29 1:30PM - 6:00PM Location: S405AB

AMA PRA Category 1 Credits ™: 4.25
ARRT Category A+ Credits: 5.00

m Discussions may include off-label uses.

Participants
Debra A. Gervais, MD, Chestnut Hill, MA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To review management options for small renal masses as well as indications for each. 2) To review the data supporting the
energy based thermal ablation modalities for ablation of renal masses. 3) To describe the role and limitations of biopsy of renal
masses. 4) To review the management of benign solid renal masses. 5) To describe the evidence for ablation of T1b renal masses.

Sub-Events

VSI011-01 Updates in the Management of Small (T1a) Renal Masses: Resect, Ablate, or Follow?

Participants
LEARNING OBJECTIVES
View learning objectives under main course title.

VSIO11-02 Small Renal Mass (T1a): The Case for Ablation in 2015
Sunday, Nov. 29 1:30PM - 1:50PM Location: S405AB

Participants
Jeremy C. Durack, MD, New York, NY (Presenter) Scientific Advisory Board, Adient Medical Inc Investor, Adient Medical Inc

LEARNING OBJECTIVES
View learning objectives under main course title.

VSI011-03 Small Renal Mass (T1a): The Case for Resection in 2015
Sunday, Nov. 29 1:50PM - 2:10PM Location: S405AB

Participants
Adam S. Feldman, MD, Boston, MA (Presenter) Consultant, Olympus Corporation

LEARNING OBJECTIVES
View learning objectives under main course title.

VSIO011-04 Small Renal Mass (T1a): Both Cases for Intervention are Weak. Active Surveillance Will Do Just as
Well

Sunday, Nov. 29 2:10PM - 2:30PM Location: S405AB

Participants
Stuart G. Silverman, MD, Brookline, MA, (sgsilverman@partners.org) (Presenter) Author, Wolters Kluwer nv

LEARNING OBJECTIVES
View learning objectives under main course title.

VSIO11-05 Age Impacts Choice of Partial Nephrectomy vs. Percutaneous Ablation for Stage T1a Renal Cell
Carcinoma: a Surveillance, Epidemiology and End Results (SEER)-Medicare Population Study

Sunday, Nov. 29 2:30PM - 2:40PM Location: S405AB

Participants

Minzhi Xing, MD, New Haven, CT (Presenter) Nothing to Disclose

Nima Kokabi, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Di Zhang, Pittsburgh, PA (Abstract Co-Author) Nothing to Disclose
Hyun S. Kim, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate survival outcomes in patients with stage 1a renal cell carcinoma (RCC) undergoing open or laparoscopic partial
nephrectomy (PN) vs. percutaneous cryoablation (CRA) or radiofrequency ablation (RFA) in a large-scale population study.

METHOD AND MATERIALS

Tha mnct raranths 1indAatrad CEED_Madirara linlrad Aatahaca wae Aanariad fAar natriante with T1aNNMN DOC (<Arm TCNDLN_2? CRA Q)
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diagnosed between 2000 and 2011 and followed to 2012. Patients who underwent therapy were selected from Medicare via CPT
carrier claim codes (percutaneous RFA 50592; percutaneous CRA 50593; open PN 50240; laparoscopic PN 50543). Mean overall
survival (OS) from therapy was compared between patients who underwent percutaneous ablation vs. partial nephrectomy, with
subgroup survival analysis of individual therapies. Kaplan-Meier estimation and Cox proportional hazard models were used for survival
analyses and to assess independent prognostic factors for OS.

RESULTS

A total of 5,983 T1la RCC patients underwent percutaneous ablation or PN within the study period, median age 72.0 yrs, 61.0%
male. Of these, 3150 received open PN, 1785 received laparoscopic PN, 419 received CRA and 629 received RFA. Of these, 47.9%
of patients undergoing PN were >72 yrs, vs. 67.1% of patients in the ablation group. Mean age of patients receiving ablation was
significantly higher than that of the PN group, 80.1 vs. 70.6 yrs, p<0.001. Other factors including gender, ethnicity, mean index
tumor size and tumor grade were not significantly different between comparison groups. Patients who underwent PN had
significantly higher mean OS compared to the ablation group, 128.7 vs. 75.5 months, p<.001. On Cox regression analysis, younger
age was the only independent prognostic factor for survival, HR 0.91 (0.87-0.93, p<0.001).

CONCLUSION

In T1aNOMO RCC, patients undergoing ablation were significantly older compared to PN patients. Age was found to be an
independent prognostic factor for survival from treatment.

CLINICAL RELEVANCE/APPLICATION

In T1aNOMO RCC, age was found to be an independent prognostic factor for survival from treatment and may impact choice of
therapy.

VSI011-06 Ablation for Renal Cell Carcinoma: Radiofrequency, Cryoblation, or Microwave?

Participants
LEARNING OBJECTIVES
View learning objectives under main course title.

VSI011-07 Small Renal Mass (T1a): The Case for RFA in 2015
Sunday, Nov. 29 2:40PM - 3:00PM Location: S405AB

Participants
Debra A. Gervais, MD, Chestnut Hill, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.
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/

Debra A. Gervais, MD - 2012 Honored Educator

VSI011-08 US-guided Percutaneus Radiofrequency Ablation of Renal Cell Carcinoma: Experience from Treating
120 Renal Masses Over 7 Years

Sunday, Nov. 29 3:00PM - 3:10PM Location: S405AB

Participants

Adriana C. Montealegre Angarita, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose
Xavier Serres Creixams, PhD, Barcelona, Spain (Presenter) Nothing to Disclose

Enrique Trilla, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose

Milton R. Villa III, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose

Juan Halaburda Berni, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose

Esteban Ramirez Pinto, MD, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose
Xavier G. Azogue JR, Barcelona, Spain (Abstract Co-Author) Nothing to Disclose

PURPOSE

Evaluate the efficacy and safet of ultrasound (US) guided percutaneous radiofrequency ablation (RFA) for small renal masses.
Describe the complications of RFA guided by US. Evaluate the technique in their initial ablative capacity and rate of tumor
recurrence at one year minimum follow up. Illustrate postablation findings of residual or recurrent renal tumor by using Contrast-
enhanced US (CEUS) Evaluate the effect of renal function in patients undergoing RFA guided by US

METHOD AND MATERIALS

Over a 7 year 105 patients with 120 renal masses (tumor size averaged 2.7 cm) were reviewed treated with US-guided
percutaneous RFA. Biopsy was performed at the same moment of the procedure from 2009. Cool-tip RFA system was
percutaneously inserted under ultrasound guidance. RF was emitted at 100-120 W for 12 minutes to attain temperatures sufficient
to ensure tumor kill. The treatment response and technical success were defined by absence of contrast enhancement within the
tumor on contrast enhanced CT and CEUS. The patients were followed up with CEUS and computed tomography at 3.6 months and
every 6 months thereafter. Multivariate analysis was performed to determine variables associated with procedural outcome.

RESULTS



Follow-up ranged from 24 months to 84 months.The initial treatment success rate was 95.8%.Five of the remaining tumors were
successfully re-treated.Four tumors had recurrence (defined as the occurrence of contrast enhancing tumor 12 months after
complete ablation) three of whom required a second ablation and one nephrectomy.The overall technical success rate was 99%.
Complications were seven self-limited included hematomas subcapsular or perirenal. In all 104 (99%) patients have preservation of
renal function,only one patient developed significant renal function deterioration associated with perirenal hematoma. There were
no bowel complications despite the fact that 6 of the tumors were within 1 cm of bowel. Protective strategies progressed from
reliance on electrode positioning to hydro dissection.

CONCLUSION

Our experience to date suggests that US-guided RFA of small renal tumors is a safe and effective, minimally invasive technique in
selected patients.

CLINICAL RELEVANCE/APPLICATION

US-guided RFA of renal tumors can provide benefits compared to other techniques: Intraprocedural monitoring affords visualization
of the forming hot ball, helps detect proximity to surrounding structures and does not use ionizing radiation.

VSI011-09 Small Renal Mass (T1a): The Case for Cryoblation
Sunday, Nov. 29 3:10PM - 3:30PM Location: S405AB

Participants
Peter J. Littrup, MD, Providence, RI (Presenter) Founder, CryoMedix, LLC; Research Grant, Galil Medical Ltd; Research Grant, Endo
Health Solutions Inc; Consultant, Delphinus Medical Technologies, Inc

LEARNING OBJECTIVES
View learning objectives under main course title.
ABSTRACT

Cryoablation of smaller renal cancers (i.e., Tla, or <4 cm) is an out-patient treatment that is safe, effective and flexibility for
nearly any renal location. Major cryoablation benefits include its excellent visualization of ablation zone extent, low procedure pain
and flexible protection of tumor ablation sites near calyces, bowel and ureter. CT-guidance is the cryoablation guidance modality of
choice due to circumferential visualization of low density ice and ready availability. US-guidance can augment renal cryoablation,
especially for smaller visible masses and/or placement of interstitial metallic markers during biopsy for selected cases requiring
better eventual CT localization. MR-guidance has little clinical benefit or cost-efficacy. For safety, cases will be considered for
avoidance of direct calyceal puncture, selection of hydrodissection or balloon interposition for bowel protection, and protection of
the uretero-pelvic junction by stent placement. Imaging outcomes of complications and their avoidance will be shown. For optimal
efficacy, tumor size in relation to number and size of cryoprobes emphasize the "1-2 Rule" of at least 1 cryoprobe per cm of tumor
diameter and no further than 1 cm from tumor margin, as well as cryoprobe spacing of <2cm. Thorough extent of visible
cryoablation margins beyond all apparent tumor margins produces very low local recurrence rates for tumors in nearly any renal
location, resulting in excellent cost-efficacy by minimizing the need for re-treatments.

VSI011-10 Adjunctive Techniques to Improve Image-Guided Percutaneous Cyroablation of Renal Masses in
Difficult Anatomic Locations: Quantifying Procedural Success and Long-term Outcomes

Sunday, Nov. 29 3:30PM - 3:40PM Location: S405AB

Participants

Ahmed Fadl, MD, Mineola, NY (Presenter) Nothing to Disclose

Andrew Ho, Bayside, NY (Abstract Co-Author) Nothing to Disclose

Samia Sayegh, DO, Mineola, NY (Abstract Co-Author) Nothing to Disclose

April Griffith, Mineola, NY (Abstract Co-Author) Nothing to Disclose

Siavash Behbahani, MD, Mineola, NY (Abstract Co-Author) Nothing to Disclose

Jason C. Hoffmann, MD, Mineola, NY (Abstract Co-Author) Consultant, Merit Medical Systems, Inc; Speakers Bureau, Merit Medical
Systems, Inc

PURPOSE

When performing renal mass cryoablation in difficult anatomic locations, adjunctive techniques such as retrograde pyeloperfusion,
hydrodissection, and angioplasty balloon interposition can improve safety and technical success rates. Prior studies have reported
the technical success of these techniques, but correlation with longer-term outcomes has not been reported in this specific patient
population. This study quantifies the success of these techniques, and correlates with long-term cross-sectional imaging outcomes.

METHOD AND MATERIALS

Retrospective analysis of percutaneous renal mass cryoablation was performed from September 2011 through October 2014 at a
single, tertiary care institution. Cases using adjunctive techniques were analyzed. The diagnostic cross sectional imaging,
procedural images and report, and follow-up multi-phasic cross-sectional imaging were reviewed by one radiology resident and one
interventional radiology attending. The type of adjunctive technique used, reason for such utilization, and procedural outcome of
the technique were recorded. Specifically, in cases of hydrodissection or balloon angioplasty interposition, measurements of the
displacement distance were made. Minor and major complications were recorded, per Society of Interventional Radiology criteria.
Longer-term outcomes were evaluated by review of follow-up cross-sectional imaging.

RESULTS

Out of 53 cryoablations during the study period, 9 utilized adjunctive techniques, including hydrodissection (n=8), retrograde
pyeloperfusion (n=1), and angioplasty balloon interposition (n=1). Median greatest tumor dimension was 1.9cm (range 1.3-3.5cm).
Prior to adjunctive technique, median tumor proximity to closest organ was 0.4cm (range 0.1-1.3cm). After technique was used,
median distance to closest organ was 2.8cm (range 0.3-3.3cm). One hydrodissection was unsuccessful, thus angioplasty balloon
interposition was then performed. All cases had appropriate ablation zones and protection of adjacent critical structures. No minor
or major complications were reported. No patients had evidence of residual or recurrent tumor on follow-up imaging, ranging from 3
to 30 months.



CONCLUSION

Adjunctive techniques to allow cryoablation of renal masses in difficult anatomic locations have excellent technical success rates
and long-term outcomes.

CLINICAL RELEVANCE/APPLICATION
Improving outcomes of difficult renal mass cryoablations.

VSIO11-11 Small Renal Mass (T1a): The Case for Microwave
Sunday, Nov. 29 3:40PM - 4:00PM Location: S405AB

Participants
Fred T. Lee JR, MD, Madison, WI (Presenter) Stockholder, NeuWave Medical, Inc; Patent holder, NeuWave Medical, Inc; Board of
Directors, NeuWave Medical, Inc ; Patent holder, Medtronic, Inc; Inventor, Medtronic, Inc; Royalties, Medtronic, Inc

LEARNING OBJECTIVES
View learning objectives under main course title.

VSIO11-12 Long-term Clinical Outcomes Following Radiofrequency and Microwave Ablation of Renal Cell
Carcinoma at a Single Large VA Medical Center

Sunday, Nov. 29 4:00PM - 4:10PM Location: S405AB

Participants

Salim E. Abboud, MD, Cleveland, OH (Presenter) Nothing to Disclose

Tanay Y. Patel, MD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose
Stephanie Soriano, MD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose
Nannette Alvarado, MD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose
Preet S. Kang, MD, Pepper Pike, OH (Abstract Co-Author) Nothing to Disclose

PURPOSE

Earlier detection and a desire to preserve renal function and decrease surgical morbidity in the treatment renal cell carcinoma (RCC)
has prompted increased use of percutaneous thermal ablation treatments such as radiofrequency ablation (RFA) and more recently
microwave ablation (MWA). MWA has the potential to provide more complete ablation compared to RFA in part due to more uniform
and higher intra-tumoral temperatures, but only a few small studies have examined the short-and long-term outcomes of MWA for
RCC. This retrospective review assesses the experience and technical short- and long-term success rates of using RFA and MWA
for RCC at a large VA medical center.

METHOD AND MATERIALS

Patient and tumor characteristics (tumor size, nearness to collecting system, anterior/posterior location, location relative to polar
line, and endophytic/exophytic predominance) were tabulated using descriptive statistics. Group comparisons were performed by
using univariate logistic regression analysis to determine factors impacting primary efficacy, secondary efficacy, and technique
effectiveness. Kaplan-Meier local tumor progression-free survival following ablation was calculated.

RESULTS

71 patients with 78 renal lesions underwent ablation. Mean, primary, and secondary mean follow-up were 35.1, 33.5, and 31.3
months. Total, primary, and secondary technique effectiveness rates were 86%, 82%, and 4%, respectively. Primary efficacy and
total technique effectiveness were associated with size, with p values of 0.02 and 0.001. There was no significant difference in
survival curves between MWA and RFA treated patients. MWA and RFA groups were not significantly different in terms of age, BMI,
or tumor size. Complications occurred in 11.5% of patients, none resulting in death. More than 90% patients were done as
outpatients (sent home day of procedure) with moderate sedation. No cases used intubations or general anesthesia.

CONCLUSION

RFA and MWA both represent effective treatment modalities for RCC. Longer follow-up time and larger tumor size may be associated
with the somewhat lower effectiveness rates; the comparable efficacy/complication rates compared to prior ablation studies
demonstrate the feasibility of performing ablations on an outpatient basis.

CLINICAL RELEVANCE/APPLICATION

Image guided percutaneous ablation is an effective and cost-effective treatment modality for RCC in patients that are not surgical
candidates.

VSIO11-13 To Biopsy or Not Biopsy the Small Renal Mass before Ablation? That Is the Question

Participants

LEARNING OBJECTIVES

View learning objectives under main course title.
ABSTRACT

Characterization of small renal masses has proven challenging. However, with appropriate CT and MR protocols, the majority of
these lesions can now be characterized pre procedurally, enabling a confident diagnosis. In this lecture, we will describe renal mass
characterization protocols and describe the common imaging signatures of RCC subtypes and their common mimics including lipid
poor AML and oncocytoma. This may eliminate need for preprocedural biopsy.

VSIO11-14 Biopsy or No Biopsy Before Ablation? Biopsy Every Renal Mass before Percutaneous Ablation



Sunday, Nov. 29 4:30PM - 4:50PM Location: S405AB

Participants
William W. Mayo-Smith, MD, Boston, MA (Presenter) Author with royalties, Reed Elsevier; Author with royalties, Cambridge
University Press

LEARNING OBJECTIVES
View learning objectives under main course title.

VSIO11-15 Biopsy or No Biopsy before Ablation? Don't Trouble Yourself or the Patient with the Renal Mass
Biopsy - Imaging Diagnosis Will Do Just as Well in 2015

Sunday, Nov. 29 4:50PM - 5:10PM Location: S405AB

Participants
Steven S. Raman, MD, Santa Monica, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

VSiO11-16 Thermal Ablation of a Confluent Lesion in the Porcine Kidney with Magnetic Resonance Guided High
Intensity Focused Ultrasound (MR-HIFU)

Sunday, Nov. 29 5:10PM - 5:20PM Location: S405AB

Participants

Johanna M. van Breugel, MSc, Utrecht, Netherlands (Presenter) Nothing to Disclose

Martijn de Greef, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose

Joost W Wijlemans, MD,PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Gerald Schubert, PhD, Vantaa, Finland (Abstract Co-Author) Employee, Koninklijke Philips NV
Chrit T. Moonen, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Maurice V. Bosch, MD, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Mario G Ries, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate if MR-HIFU can provide for a reliable confluent volumetric lesion in the renal cortex in a clinically relevant time-frame
in a porcine study.

METHOD AND MATERIALS

Nine anesthetized pigs were placed on a clinical Philips Sonalleve MR-HIFU therapy system integrated with a 1.5T Achieva MRI. Both
acoustic energy delivery and MR-thermometry were respiratory gated and active surface cooling was employed to prevent near-
field damage. A honeycomb pattern of at least seven ablation cells (9-25s, 450W acoustic power, 4x4x10 mm3 per cell) were
positioned in the cortex of the kidney. The therapeutic endpoint was evaluated by a non-perfused volume (NPV) measurement
using DCE-MRI. Subsequently, the animal was euthanized and the extent of induced necrosis was examined using a cellular viability
staining (NADH).

RESULTS

Confluent volumes on NPV-imaging (up ~3 mL) and NADH staining (up to ~4mL) were obtained and temperatures exceeding 60°C
were reached in 6 pigs. I.e. heating of the false rib, poor respiratory correction, and a large incidence angle caused poor kidney
heating in 3 pigs.

CONCLUSION

These first results indicate that current clinical MR-HIFU equipment might be suitable for non-invasive therapy of renal masses.
Positioning of the sonications and the subject based on anatomical scans is very important, as well as adequate motion
compensation. Future work will include a first clinical study on renal cell carcinomas.

CLINICAL RELEVANCE/APPLICATION

There is an increasing interest in non-invasive kidney sparing therapy for renal cancer, since ~1.6% of men and women will be
diagnosed with kidney and renal pelvis cancer during their lifetime, in 25% of all abdominal imaging sessions a renal lesion is found,
partial nephrectomy - standard care for tumors <4cm - has a 15% complication rate, and the population is aging and known with
comorbidities and poor physical condition. Therefore, several patient studies investigated the feasibility of HIFU for the thermal
ablation of renal masses. Mainly a hand-held extracorporeal ultrasound device with US B-mode imaging for guidance or a
laparoscopic approach was used. Disadvantages are i.e. the lack of respiratory motion compensation, no real-time visualization of
energy deposition, and the complexity of the probe positioning. Alternatively, feasibility of MR-HIFU interventions on the kidney with
respect to motion compensated real-time thermometry and acoustic energy delivery was established, recently.

VSIO11-17 OQutside the Box: Is Ablation Effective for Masses other than T1a RCC

Participants
LEARNING OBJECTIVES

View learning objectives under main course title.



VSIO11-18 Percutantous Ablation for T1b Tumors
Sunday, Nov. 29 5:20PM - 5:40PM Location: S405AB

Participants
Thomas D. Atwell, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

VSI011-19 Percutantous Ablation for Angiomyolipomas
Sunday, Nov. 29 5:40PM - 6:00PM Location: S405AB

Participants
Fred T. Lee JR, MD, Madison, WI (Presenter) Stockholder, NeuWave Medical, Inc; Patent holder, NeuWave Medical, Inc; Board of
Directors, NeuWave Medical, Inc ; Patent holder, Medtronic, Inc; Inventor, Medtronic, Inc; Royalties, Medtronic, Inc

LEARNING OBJECTIVES

View learning objectives under main course title.



RC101
Imaging of Pulmonary Fibrosis

Sunday, Nov. 29 2:00PM - 3:30PM Location: E451B

cH i cT)

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

Participants

David A. Lynch, MBBCh, Denver, CO (Moderator) Research support, Siemens AG; Scientific Advisor, PAREXEL International
Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant, Gilead Sciences, Inc; Consultant, F. Hoffmann-La Roche Ltd;
Consultant, Veracyte, Inc;

LEARNING OBJECTIVES

1) Understand the current clinical approach to diagnosis and management of pulmonary fibrosis. 2) Identify the major CT imaging
features of the idiopathic intersititial pneumonias based on the revised ATS/ERS diagnostic criteria for IPF. 3) Differentiate
idiopathic pulmonary fibrosis from nonspecific interstitial pneumonia and chronic hypersensitivity pneumonitis. 4) Identify important
complications of IPF. 5) Understand evolving role of quantitative CT in assessment of lung fibrosis.

ABSTRACT

Recent clinical trials in idiopathic pulmonary fibrosis (IPF) have resulted in approval of two new treatments for this condition. Given
the central role of the radiologist in making the CT diagnosis of IPF, it is critical to understand the diagnostic criteria for this
condition as recently revised by the ATS/ERS, and to distinguish it from other fibrosing interstitial pneumonias including nonspecific
interstitial pneumonia (NSIP), connective tissue disease related lung fibrosis (CVD-ILD), and chronic hypersensitivity pneumonitis
(HP). The radiologist also has an important role in identifying complications of lung fibrosis including acute exacerbations and lung
cancer. Substantial advances have been made in developing CT techniques for quantification of lung fibrosis, which correlate with
clinical severity and with mortality.

Sub-Events

RC101A Advances in Management of Pulmonary Fibrosis

Participants

Imre Noth, MD, Chicago, IL (Presenter) Speakers Bureau, Sumitomo Dainippon Pharma Co, Ltd; Speakers Bureau, F. Hoffmann-La
Roche Ltd ; Speakers Bureau, Boehringer Ingelheim GmbH; Consultant, ImmuneWorks, Inc; Consultant, Gilead Sciences, Inc;
Research Grant, F. Hoffmann-La Roche Ltd; Research Grant, Boehringer Ingelheim GmbH

LEARNING OBJECTIVES
View learning objectives under main course title.

RC101B Fibrosing Interstitial Pneumonia: How to Sort Out the IP's

Participants
Justus E. Roos, MD, Durham, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

RC101C Critical Issues in Imaging of Idiopathic Pulmonary Fibrosis

Participants

David A. Lynch, MBBCh, Denver, CO (Presenter) Research support, Siemens AG; Scientific Advisor, PAREXEL International
Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant, Gilead Sciences, Inc; Consultant, F. Hoffmann-La Roche Ltd;
Consultant, Veracyte, Inc;

LEARNING OBJECTIVES
View learning objectives under main course title.

RC101D Quantification of Pulmonary Fibrosis

Participants
Brian J. Bartholmai, MD, Rochester, MN (Presenter) License agreement, ImBio, LLC; Scientific Advisor, ImBio, LLC; Scientific Advisor,
Bristol-Myers Squibb Company

LEARNING OBJECTIVES

View learning objectives under main course title.



RC102

What s New from the Radiology Residency Review Committee

Sunday, Nov. 29 2:00PM - 3:30PM Location: S403B

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 0

Participants
James C. Anderson, MD, Portland, OR (Presenter) Nothing to Disclose
Felicia Davis, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To provide updates from the Review Committee for Diagnostic Radiology. 2) To provide updates from ACGME. 3) To provide
updates on ACGME's Next Accreditation System.



RC103
Read with the Experts (Cardiac Radiology) (An Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: N226

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

m Discussions may include off-label uses.

Participants

Frank J. Rybicki III, MD, PhD, Ottawa, ON (Moderator) Research Grant, Toshiba Corporation;
Frank J. Rybicki III, MD, PhD, Ottawa, ON (Presenter) Research Grant, Toshiba Corporation;
Satinder P. Singh, MD, Birmingham, AL, (ssingh@uabmc.edu) (Presenter) Nothing to Disclose
Sanjeev Bhalla, MD, Saint Louis, MO (Presenter) Nothing to Disclose

Jacobo Kirsch, MD, Weston, FL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To illustrate common cardiac pathologies encountered in noninvasive imaging. 2) To review imaging protocols designed to best
depict cardiac pathology. 3) To review image post-processing tools to render cardiac imaging findings for interpretation and
communication with referring clinicians. Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.

ABSTRACT

This session will include live reads with experts in cardiac radiology to meet the learning objectives. Specific cases and clinical
scenatios will be presented to best demonstrate the pathology and the strategies for imaging and image interpretation.

URL
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/

Sanjeev Bhalla, MD - 2014 Honored Educator
Jacobo Kirsch, MD - 2013 Honored Educator



RC104
Contemporary Problems in Arthritis Evaluation (An Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: E450B

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

Participants
Donald J. Flemming, MD, Hershey, PA (Director) Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) Describe the multimodality imaging feattures of common arthropathies. 2) Describe key imaging features that help distinguish one
arthritis from another commonly confused entity. 3) Describe important clinical features that help establish the correct diagnosis of
an arthropathy. Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.

ABSTRACT

The purpose of this presentation is to discuss how to differentiate commonly confused athropathies using a case based interactive
format. The utility of multiple modalities and incorporation of clinical data in establishing a correct diagnosis will be reviewed.

Sub-Events

RC104A Differentiating Rheumatoid Arthritis from Crystal Deposition Diseases

Participants
Donald J. Flemming, MD, Hershey, PA (Presenter) Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) Describe the imaging features that differentiate rheumatoid arthritis and gout. 2) Describe the imaging features that differentiate
rheumatoid arthritis and calcium pyrophosphate deposition disease.

ABSTRACT

Radiologists can have a tremendous impact on care of a patient suffering from an arthritis by confirming or establishing the correct
diagnosis. Prevention of joint damage hinged on the correct diagnosis and therapeutic regimen. The purpose of this presentation is
to review the imaging features that assist in differentiating rheumatoid from crystal deposition disease (gout and calcium
pyrophosphate and hydroxyapatite deposition disease). A case based format will be used to demonstrate the critical radiographic,
MRI, CT and ultrasound features that help establish the correct diagnosis.

RC104B Differentiating Appendicular Inflammatory from Degenerative Arthritis

Participants
Thomas M. Link, MD, PhD, San Francisco, CA, (thomas.link@ucsf.edu) (Presenter) Research funded, General Electric Company;
Research funded, InSightec Ltd; Royalties, Springer Science+Business Media Deutschland GmbH; Research Consultant, Pfizer Inc;

LEARNING OBJECTIVES

1) To classify imaging studies of patients with arthropathies as inflammatory or degenerative. 2) To differentiate specific
radiographic criteria of inflammatory arthropathies from those of degenerative osteoarthritis of the appendicular skeleton. 3) To
identify findings that are found in both inflammatory and degenerative arthropathies, in particular in erosive osteoarthritis.

ABSTRACT

In general appendicular inflammatory arthropathies are characterized by loss of bone with juxta-articular osteopenia and erosive
changes while degenerative arthritis shows increased bone formation with subchondral sclerosis and osteophytes. However, there is
overlap as inflammatory arthropathies will eventually develop secondary degenerative changes and there is an erosive form of
osteoarthritis (OA), which is typically found in older women. There are a number of criteria to differentiate OA and inflammatory
arthropathies. These include location of abnormalities in the appendicular skeleton, which greatly helps to differentiate rheumatoid
arthritis from OA (metacarpo-phalangeal/metatarsophalangeal joints in rheumatoid arthritis versus distal and proximal
interphalangeal joints in OA) but not psoriatic arthritis and OA (distal and proximal interphalangeal joints in OA). Also inflammatory
arthropathies and OA are both found at the radiocarpal, intercarpal and carpo-metacarpal joint 1. Differentiating erosive OA and
psoriatic arthritis is a particular challenge as they both are erosive and may be found in the same locations. This lecture will present
typical and more problematic cases of inflammatory and degenerative arthropathies, identify typical and overlapping findings and
provide the attendees with a diagnostic approach to these entities.

RC104C Differentiating Sacroillitis from Its Mimickers

Participants
David C. Salonen, MD, Toronto, ON (Presenter) Consultant, AbbVie Inc; Consultant, Johnson & Johnson;

LEARNING OBJECTIVES

1) Discuss radiographic and MR criteria 'necessary' for the diagnosis of sarcoiliitis. 2) Describe the imaging features that
differentiate inflammatory sarcoiliitis from its mimickers.

ABSTRACT



RC104D Differentiating Ankylosing Spondylitis from Spinal Degenerative Disease

Participants
Robert G. Lambert, MBBCh, Edmonton, AB (Presenter) Research Consultant, Abbott Laboratories

LEARNING OBJECTIVES

1) Differentiate specific patterns of bone marrow abnormality on spine MRI from non-specific changes. 2) Describe the patterns of
bone formation on spine radiography in middle-aged patients that distinguish between degenerative causes and spondyloarthritis. 3)
Recommend which patients with spinal ossification need further imaging to distinguish between spondyloarthritis and DISH.

ABSTRACT

Diffuse idiopathic skeletal hyperostosis (DISH) is a degenerative disorder characterized by flowing ossification in the spine occurring
primarily in the anterior longitudinal ligament, and to a lesser extent, in paravertebral tissues and the peripheral part of the annulus
fibrosus. The ossification is usually most prominent along the anterior and right anterolateral aspects of thoracic vertebral bodies
and, on lateral x-ray, radiolucency may be noted between new bone and the vertebral body. Current classification criteria for DISH
require spinal ankylosis across 3 consecutive intervertebral discs and less extensive ankylosis may present a diagnostic challenge
when criteria are not met. Concomitant disc degeneration is frequent but is less prevalent at fused levels. DISH may involve the
sacroiliac (SI) joints but with relative preservation of articular cartilage.Spondyloarthritis (SpA) is a group of inflammatory disorders
that involve the joints and entheses of the axial and peripheral skeleton and is typified by ankylosing spondylitis (AS). Spinal
involvement is characterized by inflammation at the attachment of the annulus fibrosus. Osteitis may be seen in the form of erosion
and/or sclerosis of the vertebral corner and "squaring" of the vertebral bodies on lateral views of the spine is caused by adjacent
periosteal reaction. In the periphery of the annulus fibrosus, formation of syndesmophytes are seen as vertical bony spurring that
may extend to bridge the disc causing ankylosis. The inflammatory process may result in ankylosis of the costotransverse,
costovertebral, and facet joints and interspinous ligaments.These two conditions are easily distinguished when seen in their
common presentation. However, patients with an older than usual onset of SpA over the age of 40 may be hard to distinguish from
early DISH and disc degeneration is common at all ages regardless of both DISH and SpA. In many cases when the diagnosis is
uncertain, further imaging, especially with MRI, may be useful to distinguish between these two entities. However while some
patterns of MRI involvement are highly specific for one condition or another, often bone marrow abnormalities in the spine are non-
specific and being able to distinguish between these patterns is of considerable diagnostic importance.

RC104E Monitoring Response to Disease Modifying Therapy

Participants
Eric Y. Chang, MD, San Diego, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the role of the radiologist in the management of arthropathies. 2) Compare the ability of different imaging modalities to
detect inflammation and structural alteration. 3) Assess the response after disease modifying therapy according to established
criteria.

ABSTRACT



RC105
Difficult Diagnoses in Neuroradiology

Sunday, Nov. 29 2:00PM - 3:30PM Location: S406B

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

m Discussions may include off-label uses.

Participants

Christopher P. Hess, MD, PhD, Mill Valley, CA, (christopher.hess@ucsf.edu) (Moderator) Research Grant, General Electric Company;
Research Grant, Quest Diagnostics Incorporated; Research Grant, Cerebrotech Medical Systems, Inc;

Vincent P. Mathews, MD, Milwaukee, WI (Moderator) Nothing to Disclose

Sub-Events

RC105A Pituitary Lesions: Not as Easy as They Seem

Participants
Michael N. Brant-Zawadzki, MD, Newport Beach, CA, (mbrant@hoag.org ) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Appreciate the prevalence of "incidental" lesions within the pituitary gland, and their origin. 2) Differentiate intrinsic pituitary
gland lesions from non-pituitary lesions simulating intrinsic disease. 3) Utilize common MRI parameter choices to help specify
pathology in the pituitary region.

ABSTRACT

The pituitary gland's size, important function, and detailed surrounding anatomy of disparate structures makes it an "acid test" for
the accuracy and specificity of any imaging modality. The multiplicity of intrinsic lesions, as well as the plethora of surrounding
structural histology produces a wide bandwidth of abnormalities in the pituitary fossa and its environs. A systematic approach to
analyzing lesions of the pituitary region will be presented, common pitfalls explored, and atypical examples utilized to review the
approach to a targeted differential diagnosis for lesions of this region.

RC105B Is it Vasculitis?

Participants
Daniel M. Mandell, MD, Toronto, ON, (danny.mandell@uhn.ca) (Presenter) Research funded, General Electric Company;

LEARNING OBJECTIVES

1) Appreciate the spectrum of imaging findings in CNS vasculitis. 2) Appreciate findings that help differentiate among related
conditions. 3) Understand the role of imaging relative to other tests (CSF sampling, biopsy etc...).

ABSTRACT

Abstract:Central nervous system (CNS) vasculitis is relatively uncommon. However, multifocal abnormalities on CT/MRI and/or
intracranial arterial narrowing on CTA/MRA often leads to consideration of this diagnosis. I will discuss the spectrum of imaging
findings in CNS vasculitis, including brain parenchymal and meningeal findings, angiographic findings, and the emerging role of vessel
wall MRI. I will then focus on the differential diagnosis, and findings that can help differentiate among conditions that mimic
vasculitis. Finally, we will consider how imaging fits into the broader clinical work-up which may include cerebrospinal fluid sampling
and biopsy.

RC105C Spontaneous Intracranial Hypotension

Participants
William P. Dillon, MD, San Francisco, CA, (william.dillon@ucsf.edu ) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the clinical presentation, variations thereof, and MR and CT featurs of SIH. 2) Understand the approach to treatment
of SIH with autologous blood patch. 3) Understand the potential complications of SIH, and blood patch.

ABSTRACT

Spontaneous intracranial hypotension (SIH) is a syndrome of low cerebrospinal fluid volume and or pressure that typically results
from either a spinal dural defect at a perineural cyst or from an osteophyte/ disc penetrating through the ventral dura. Postural
headache is the most common symptom. Other reported symptoms include nausea, vertigo, cranial nerve palsies, visual impairment,
quadriplegia, and coma. Because of the nonspecific nature of symptoms, the diagnosis may be missed or mistaken for other disease
entities. These patients may be surgically treated for subdural fluid collections or 'Chiari 1 malformations' instead of the underlying
spinal cause of intracranial hypotension. Patients with connective tissue disorders - such as Marfan syndrome, Ehlers-Danlos
syndrome, and autosomal dominant polycystic kidney disease - are at increased risk of SIH. The most appropriate therapy for SIH is
an epidural blood patch, which ideally should be directed to the location of the leak, if it is known. If the location of the leak is
unknown, then the epidural blood patch can be placed in a nonselective fashion. Described imaging findings of SIH include diffuse
pachymeningeal enhancement, subdural fluid collections, cerebellar tonsillar herniation, distention of the dural venous sinuses,
enlargement of the pituitary gland and downsloping of the floor of the third ventricle. Ct guided epidural blood patch following
detection of the CSF fistula is the most efficient and appropriate first line of therapy. The diagnostic findings, complications of



untreated SIH, and the approach to the patient with suspected CSF fistula of the spine will be discussed.



RC106
Anatomy and Pathology of the Pharynx and Larynx

Sunday, Nov. 29 2:00PM - 3:30PM Location: E450A

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

Participants
Sub-Events

RC106A Imaging the Nasopharynx

Participants
Nancy J. Fischbein, MD, Stanford, CA, (fischbein@stanford.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the normal anatomy of the nasopharynx. 2) Illustrate the appearance and patterns of spread of nasopharyngeal
carcinoma. 3) Describe additional pathologies of the nasopharynx, along with imaging pearls and pitfalls.

ABSTRACT

The nasopharynx is the uppermost portion of the upper aerodigestive tract, and it is located posterior to the nasal cavity, inferior
to the sphenoid sinus, and anterior to the clivus and craniovertebral junction, above the level of the soft palate. Given its intimate
relationship with the central skull base, detailed knowledge of the anatomy of the central skull base, including its canals and
foramina, is critical to understanding the spread of disease in this region. Though CT is helpul in imaging diseases of this region, a
good knowledge of MR anatomy, and an understanding of optimal MR imaging protocols, is essential to proper imaging and imaging
interpretation of diseases of the nasopharynx. We will spend some of our time discussing nasopharyngeal carcinoma, including its
demographics, staging, and imaging appearance, but we will also review benign pathologies of the nasopharynx, and other
malignant entities. We will also review some imaging pearls for each entity, and also imaging pitfalls, as there are many ways in
which the unwary radiologist can overlook or misinterpret significant pathology in the nasopharynx.

RC106B Imaging the Oropharynx

Participants
Suresh K. Mukherji, MD, Northville, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the normal anatomy of the oropharynx. 2) Illustrate the normal spread patterns of tumors involving various subsites of
the oropharynx. 3) Describe the appearance of various infectious and inflammatory processes involving the oropharynx.

ABSTRACT

Imaging plays a crucial role in evaluating the evaluating the oropharynx. This talk will review the normal anatomy and malignancies
involving the oropharynx. The presentation will also review various inflammatory and infectious processes that involve different
parts of the oropharynx.

RC106C Imaging the Larynx and Hypopharynx

Participants
Peter M. Som, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The registrants will learn the intimate relationship between the larynx and hypophartnx. 2) The antomy of the larynx and
hypopharynx will be reviewed. 3) The major pathology of these structures will be reviewed.

ABSTRACT

The larynx is situated wiithin the hypopharynx and thus their intimate relationship. The anatomy of the larynx and the hypopharynx
will be reviewed, especially as it pertains to neoplasms. The scope of inflammatory and neoplastic diseases that affect these
structures will be reviewed with particular attention to what should be included in the radiologist's report to create a pertainent and
meaning report.



RC107
Renal Cell Carcinoma: How Imaging Can Be Used to Select among Treatment Options and Monitor Response

Sunday, Nov. 29 2:00PM - 3:30PM Location: N227

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

Participants

Erick M. Remer, MD, Cleveland, OH, (remerel@ccf.org) (Coordinator) Nothing to Disclose
Steven S. Raman, MD, Santa Monica, CA (Presenter) Nothing to Disclose

Raghunandan Vikram, MBBS, FRCR, Houston, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The attendee will learn how imaging can be used to predict renal tumor subtype and grade. 2) Imaging findings that guide renal
tumor management toward percutaneous tumor ablation, partial, and radical nephrectomy will be described. 3) The use of imaging
to evaluate patients after tumor ablation and nephrectomy will be reviewed. Assessment methods will be compared and
complications will be illustrated. 4) Methods for assessing tumor response after chemotherapy such as RECIST, WHO, Choi /
Modified Choi, SACT, and MASS criteria will be discussed with illustrative examples. Imaging appearances of post therapy
complications will be reviewed.

ABSTRACT
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/

Raghunandan Vikram, MBBS, FRCR - 2012 Honored Educator



RC108
Combat and Forensic Radiology

Sunday, Nov. 29 2:00PM - 3:30PM Location: N230

AMA PRA Category 1 Credits ™: 1.
ARRT Category A+ Credits: 1.50

Participants
Sub-Events

RC108A Imaging of Drug Smuggling

Participants
Ferco H. Berger, MD, Amsterdam, Netherlands, (f.berger@vumc.nl) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Comprehend the socio-economic background of drugs and the different ways of intra-corporeal transportation and packing
materials used. 2) Analyze the different imaging techniques for detection of illicit drugs trafficking, detect the findings and know the
potential lack thereof. 3) Comprehend with the complications that can occur and the imaging findings thereof.

ABSTRACT

The drugs industry is reported to make up to almost 1% of global GDP and 1/3 of the population has tried illicit drugs in their life.
Overdosing causes a staggering estimated 1 death per hour in Europe alone. Trafficking of drugs occurs by ingestion (body packers)
or vaginal/rectal insertion (body pushers). As can be imagined, ingestion / insertion of packets of drugs can cause different kinds of
clinical problems, depending on packaging material and type of drug. Detection of packets by screening methods as well as acute
and subacute clinical conditions and the depiction thereof by different imaging modalities will be discussed. The participants of this
RC will get to know the current developments in both the packets as well as the imaging of their features and complications.

RC108B The Virtual Autopsy-Bridging Radiology and Forensics

Participants
Michael J. Thali, MD, Zurich, Switzerland, (thali@irm.uzh.ch) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To Improve basic knowledge and skills of forensic imaging for radiologists. 2) To give an update of the historical and current
development and techniques in forensic imaging in the world. 3) To present the newest research areas in forensic imaging and
radiology. 4) To discuss workflow and present possibilities and options. 5) To show how to get involved in forensic imaging /
radiology.

ABSTRACT

The modern virtual autopsy approach (called Virtopsy) began at the turn of the millennium as multi-disciplinary applied research
project to implement imaging modalities from diagnostic radiology and surveying technology in forensic sciences. Since then, the
Virtopsy approach has become a standard procedure in forensic investigations. Today, computed tomography, magnetic resonance
imaging, optical 3D surface scanning, and 3D photogrammetry are routinely used to detect and document forensic evidence in a
minimally-invasive and observer-independent manner in both the living and the deceased.Virtopsy can enhance traditional autopsy
or even replace it in selected cases. One of the main benefits of imaging lies in the observer-independent documentation of
forensically relevant findings. In addition, digital imaging data can be stored permanently and may be re-examined at any time if a
second opinion is required.In living patients, Virtopsy permits the documentation of patterned injuries such as bite marks, bruises,
lacerations, and abrasions. Documentation is made in three dimensions, true to scale, and enables comparison of injuries to
potential injury causing instruments.Virtopsy provides in the court excellent tools for crime and accident reconstruction, including
3D depictions of internal injuries, 3D true color representations of surface injuries and even 3D scaled models of entire crime scenes
and events. The Virtopsy approach reproduces critical forensic evidence in an unbiased and comprehensible fashion, suitable for
presentation as evidence to laypersons and legal professionals.

RC108C Medical Effects of Nuclear Weapons

Participants
Bruce R. Javors, MD, New York, NY, (bjxraydoc@gmail.com) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Compare conventional and nuclear weapons and explain their fundamental differences. 2)Comprehend the various short term
effects including thermal, blast and radiation injuries. 3) Identify and understand the long term consequences of nuclear blasts
especially those from radiation exposure. 4) Understand the societal disruption that may follow the use of nuclear weapons.

ABSTRACT

Since 1945 society has been faced with both the possible and real aftermaths of nuclear weapons and their use.Nuclear weapons
are both quantitatively and qualitatively different from chemical explosives. Those differences will be briefly presented.Immediately
after detonation, most of the energy released by a weapon is in the form of blast and heat with only a small amount of radiation
produced. The formers' effects on most organ systems will be reviewed along with acute radiation sickness and the resultant
difficulties of shielding oneself from those effects.The delayed results of radiation exposure will also be discussed. Included are
carcinogenesis and mutagenesis. Possible ecologic and social disruption will be presented. Focus will also be placed on infectious



diseases especially in light of both the diminished host and organized medical responsiveness.The myths and realities of terrorist
devices, so-called suitcase bombs, will be reviewed.Appropriate video and still photographs will accompany many of the above
items.



RC109
MR Techniques in GI Cancers

Sunday, Nov. 29 2:00PM - 3:30PM Location: E352

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

m Discussions may include off-label uses.

Participants
Sub-Events

RC109A Liver Specific Contrast Agents

Participants
Giuseppe Brancatelli, MD, Palermo, Italy, (gbranca@yahoo.com) (Presenter) Speaker, Bayer AG

LEARNING OBJECTIVES

1) Describe the mechanism of action of liver specific contrast agents. 2) Understand the added value of liver-specific contrast
agents in the characterization of focal liver lesions. 3) Identify the most common pitfalls and limitations of liver specific contrast
agents.

ABSTRACT

RC109B Diffusion-weighted Imaging

Participants
Thab R. Kamel, MD, PhD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Discuss the basic concepts for DWI in body applications. 2) Describe the emerging role of DWI in assessing response in cancer.
3) Discuss the application of DWI in whole body imaging.

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/

Thab R. Kamel, MD, PhD - 2015 Honored Educator

RC109C MR Perfusion

Participants
Hersh Chandarana, MD, New York, NY (Presenter) Equipment support, Siemens AG; Software support, Siemens AG; Consultant,
Bayer, AG;

LEARNING OBJECTIVES

1) Understand basic principles of Perfusion Weighted Imaging (PWI) 2) Understand steps involved in performing PWI 3) Clinical
applications and limitations will be highlighted.

ABSTRACT

ABSTRACT :DCE-MRI refers to the high temporal resolution imaging performed before and after administration of gadolinium contrast.
This dynamic contrast-enhanced (DCE)-MRI can be used to assess organ and/or tumor perfusion (PWI). PWI can provide insight
into tumor vascularity and possibly early treatment response to antiangiogenic therapies. Basic concept of perfusion weighted
imaging as well as acquisition and image analysis schemes will be briefly discussed. Potential clinical applications and challenges to
clinical implementation will be highlighted.

RC109D PET MR

Participants
Alexander R. Guimaraes, MD, PhD, Portland, OR (Presenter) Speakers Bureau, Siemens AG; Expert Witness, Rice, Dolan, Kershaw

LEARNING OBJECTIVES

1) Understand the unique challenges in the physics underlying PET/MRI. 2) Understand the unique role of PET/MRI in diagnosing and
staging GI Malignancies. 3) Understand the potential future role of PET/MRI in both diagnosing GI malignancies and in assessing
novel therapeutic response.

ABSTRACT



RC110
Gynecologic Ultrasound (An Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: E353B

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

Participants
Sub-Events

RC110A Uterus and Endometrium

Participants
Ruth B. Goldstein, MD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Be able to state the acceptable standards for endometrial assessment in women with abnormal vaginal bleeding. 2) Be able to
recognize a uterine abnormality in a postmenopausal woman that warrants further evaluation including tissue sampling or MRI. 3) Be
able to recognize and diagnose adenomyosis.

Active Handout:Ruth Beth Goldstein
http://abstract.rsna.org/uploads/2015/15001988/RC110A.pdf

RC110B Ovarian Masses

Participants
Phyllis Glanc, MD, Toronto, ON (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Evaluate critical ultrasound features of adnexal masses that permit stratification into benign, indeterminate or suspicious for
malignancy. 2) Incorporate the role of guidelines, consensus statements, risk prediction algorithms and serum biomarkers. 3)
Consider the role of alternate imaging modalities such as MRI, CT, PET-CT. 4) Utilize appropriate management strategies.

ABSTRACT

There remains a gap between the state of the knowledge and translation into practice for the diagnosis and management of
adnexal masses. Pelvic ultrasound remains the primary imaging modality in the greater majority of cases. Most ovarian masses can
be correctly classified on the basis of their ultrasound characteristics, nonetheless many masses that are 'almost certainly benign'
or even 'indeterminate' come to prompt surgical exploration, which is not always apprpriate or without its potential risks.. This
session will explore further these characteristic findings but also will evaluate the role of serial ultrasound, additional modalities such
as MR or CT, serum biomarkers, strategies such as IOTA simple rules and optimization of referral patterns.

Active Handout:Phyllis Glanc
http://abstract.rsna.org/uploads/2015/15001989/RC110B. pdf

RC110C Endometriosis

Participants
Luciana P. Chamie, MD, PhD, Sao Paulo, Brazil (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define clinical and epidemiological aspects of endometriosis. 2) Define the importance of imaging mapping for endometriosis
before clinical counseling. 3) Apply the most appropriate technique to investigate endometriosis. 4) Define the bowel preparation
required for the transvaginal ultrasound to investigate endometriosis. 5) Apply the imaging algorithm to map deeply infiltrative
endometriosis. 6) Assess the ultrasonographic findings of deeply infiltrative endometriosis in the most common sites such as
bladder, vesicouterine pouch, retrocervical space, vagina, ureters, appendix and rectosigmoid colon. 7) Assess the ultrasonographic
findings of ovarian endometriomas and differentiate them from functional cysts.

ABSTRACT

Endometriosis is a very common gynecological disease affecting millions of women in their reproductive life, often causing pelvic
pain and infertility. Clinical history and physical examination may suggest endometriosis, but imaging mapping is necessary to
identify the disease and mandatory for clinical couseling and surgical planning. Transvaginal ultrasound after bowel preparation is
the best imaging modality as the first-line technique to evaluate patients suspected of endometriosis. The bowel preparation is
relatively simple and include the day before and the day of the examination. This method is highly accurate to identify intestinal
endometriosis and to determine which layers of the bowel wall are affected. In addition, it provides better assessment of small
peritoneal lesions of the retrocervical space, vagina and bladder. Pelvic adhesions can also be evaluated during the exam.

URL
http://chamie.com.br/download

Active Handout:Luciana Pardini Chamie



http://abstract.rsna.org/uploads/2015/15001990/Active RC110C.pdf



RC111
Head and Neck Cancer PET Interpretation with Case Examples (An Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: S505AB

HNJINR I cT i M o1

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

Participants

LEARNING OBJECTIVES

Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.
Sub-Events

RC111A Practical Approach for Interpreting Head and Neck PET/CT

Participants
Rathan M. Subramaniam, MD, PhD, Baltimore, MD, (rsubramd@jhmi.edu) (Presenter) Travel support, Koninklijke Philips NV

LEARNING OBJECTIVES

1) To understand the value of PET/CT in the care process of managing head and neck cancer. 2) To learn common pathways of
tumor spread in head and neck. 3) To review illustrative cases and pitfalls of interpretation.

ABSTRACT

RC111B PET/CT for Head and Neck Cancer: Clinical Applications and Case Studies

Participants
Eric M. Rohren, MD, PhD, Houston, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review head and neck anatomy and physiologic sites of FDG uptake. 2) Review the impact of FDG-PET/CT on the management
of patients with head and neck malignancies.

ABSTRACT

FDG-PET/CT provides valuable information in the assessment of the patient with cancers of the head and neck. The metabolic
information determined by FDG is complimentary and additive to the anatomic information from CT, and can be used to direct
surgery, plan radiation therapy, and evaluate response to systemic or localized treatment. In this presentation, the role of FDG-
PET/CT in the management of head and neck cancer will be presented, using case examples to illustrate the utility of PET as well
as common pitfalls.

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/

Eric M. Rohren, MD, PhD - 2015 Honored Educator

RC111C The Head and Neck Surgeon's Perspective: What I Need to Know

Participants
Nishant Agrawal, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the indications of PET/CT in head and neck cancer. 2) Review the impact of PET/CT on staging in head and neck cancer.
3) Review the role of PET/CT in the evaluation of the unknown primary. 4) Review the role of post-treatment PET/CT.



RC112
Imaging and Endografts (An Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: S103AB

2 B

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

Participants
Sub-Events

RC112A TEVAR Indications and Outcomes

Participants

Michael D. Dake, MD, Stanford, CA (Presenter) Scientific Advisory Board, W. L. Gore & Associates; Scientific Advisory Board, Abbott
Laboratories; Research Consultant, Cook Group Incorporated; Research Consultant, TriVascular, Inc; Research Consultant,
Medtronic, Inc; Research Consultant, Intact Vascular, Inc; Research Consultant, Novate Medical ; Research support, Cook Group
Incorporated; Research support, Medtronic,Inc; Research support, W. L. Gore & Associates, Inc; ;

LEARNING OBJECTIVES

1) Understand the current applications of thoracic endografts for management of thoracic aortic pathologies. 2) Recognize the
benefits and existing limitations of current endograft technologies for treatment of different aortic lesions. 3) Identify the
complications and failure modes of TEVAR. 4) Know the current outcome metrics typically evaluated after TEVAR treatment of
thoracic aneurysms and aortic dissections. 5) List the important imaging findings and criteria currently used to assess the suitability
of aortic anatomy for TEVAR.

RC112B New Endografts for Complex AAA

Participants
Constantino S. Pena, MD, Miami, FL (Presenter) Speakers Bureau, Cook Group Incorporated; Advisory Board, C. R. Bard, Inc;
Advisory Board, Boston Scientific Corporation; Advisory Board, General Electric Company;

LEARNING OBJECTIVES

1) Discuss the status of established AAA endografts. 2) Discuss new endografts for the treatment of AAA. Particularly discuss
areas of improvement over established endografts. 3) Present data on novel endografts being developed.

RC112C Old Endografts with New Complications

Participants
Elliot K. Fishman, MD, Owings Mills, MD (Presenter) Research support, Siemens AG Advisory Board, Siemens AG Research support,
General Electric Company Advisory Board, General Electric Company Co-founder, HipGraphics, Inc

LEARNING OBJECTIVES

1) Understand the spectrum of complications which may be seen in patients with endografts that have been in place for several
years and the significance of these complications. 2) Develop a strategy for the evaluation of endovascular stents with specific

scanning protocols and the role of post processing of the data into 3D. 3) understand the complexities of complications including
involvement of bowel and adjacent organs and the CT findings that can suggest these complications.

ABSTRACT
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/

Elliot K. Fishman, MD - 2012 Honored Educator
Elliot K. Fishman, MD - 2014 Honored Educator



RC113
Pediatric Series: Fetal/Neonatal

Sunday, Nov. 29 2:00PM - 3:30PM Location: S102AB

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

Participants
Daniela Prayer, MD, Vienna, Austria (Moderator) Nothing to Disclose
Amy R. Mehollin-Ray, MD, Houston, TX, (armeholl@texaschildrens.org) (Moderator) Nothing to Disclose

Sub-Events

RC113-01 Fetal MRI of Genitourinary Tract Abnormalities
Sunday, Nov. 29 2:00PM - 2:20PM Location: S102AB

Participants
Ann M. Johnson, MD, Philadelphia, PA, (johnsona@email.chop.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn basic fetal MRI techniques and relevent embryology. 2) Understand what fetal MRI can add in evaluation of genitourinary
(GU) abnormalities. 3) Become familiar with patterns of fetal GU abnormalities with an emphasis on complex lesions affecting multiple
organ systems, such as cloacal malformation spectrum and exstrophy. 4) The purpose of the course is to understand the potential
role of fetal MRI in the evaluation of fetal genitourinary tract abnormalities. There will be an emphasis on complex lesions affecting
multiple organ systems, such as cloacal malformation spectrum and exstrophy.

RC113-02 Novel Nanoparticle Gd Contrast Agent Does Not Penetrate the Placental Barrier
Sunday, Nov. 29 2:20PM - 2:30PM Location: S102AB

Participants

Anil N. Shetty, PhD, Houston, TX (Presenter) Nothing to Disclose

Ketan B. Ghaghada, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Robia Pautler, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Wesley Lee, MD, Houston, TX (Abstract Co-Author) Research support, General Electric Company Research support, Koninklijke
Philips NV Research support, Siemens AG Research support, Samsung Electronics Co Ltd

Haijun Gao, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Chandra Yallampalli, DVM,PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

David Rendon, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose

Ananth Annapragada, PhD, Houston, TX (Abstract Co-Author) Stockholder, Marval Pharma Ltd Stockholder, Alzeca Biosciences LLC
Stockholder, Sensulin LLC Stockholder, Abbott Laboratories Stockholder, Johnson & Johnson

PURPOSE

Gd contrast agent usage in placental imaging is generally contraindicated, for concerns related to fetal contrast agent exposure.
We therefore developed a A novel liposomal Gd nanoparticle contrast agent for T1-MRI, retaining the Gd on the maternal side, thus
shielding the fetus from potential toxicities. In this study, we tested this agent in placental imaging in a mouse model, and
measured its transplacental permeability.

METHOD AND MATERIALS

Female C57BL/6 mice, pregnant at gestational age E16.5+1 days, were imaged by T1-MRI on a 9.4T small animal MRI (Bruker
Instruments) using a conventional contrast agent (Multihance, a meglumine salt of Gd-BOPTA chelate) (13 mice) and using the
novel nanoparticle Gd agent (9 mice). DCE-MRI was conducted using consecutive 3D-SPGRE sequences at a constant flip angle of
16°, TE/TR=1.93ms/6ms, FOV = 3x3x2.5cm, matrix = 128x128x16. Each image was converted to a T1 map, and the contrast agent
concentration on a pixel-by-pixel basis, estimated from the known relaxivity. After imaging, the mice were sacrificed and the Gd
content of the placenta and fetus measured using ICP-AES.

RESULTS

Image and data shown below are representative of each cohort. The placentae are rather small (2mmx3mm) but are still clearly
defined, and obviously not invasive into the uterine wall. Signal intensities in the placental and fetal ROI's, indicative of Gd
concentration in each compartment, clearly show that the conventional Gd chelate agent penetrates the placental barrier and
enters the fetus. The nanoparticle agent however, does not do so, indicated by zero signal in the fetal compartment throughout
the duration of this experiment. The ICP-AES study confirmed the imaging study results, with no detectable Gd in the fetal
compartment. A separate study in human placentae using an ex vivo perfused placenta preparation, also confirmed these results.

CONCLUSION

The nanoparticle contrast agent does not penetrate the placental barrier in a mouse model. The data are consistent with separate
tests on a perfused human placenta model.

CLINICAL RELEVANCE/APPLICATION

The incidence of placenta accreta has increased 8-fold in the last 30 years, and improved methods for placental imaging are sorely
needed. Nanoparticle Gd contrast agents described in this work could be useful for placental imaging, while maintaining fetal safety.

RC113-03 Normal and Abnormal Development of the Cerebellar Vermis - A Quantitative Fetal MRI Study



Sunday, Nov. 29 2:30PM - 2:40PM Location: S102AB

Participants

Gregor Kasprian, MD, Vienna, Austria (Presenter) Nothing to Disclose

Gregor Dovjak, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Peter C. Brugger, MD, PhD, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Gerlinde Gruber, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Georg Langs, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Michael Weber, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Ernst Schwartz, MSc, Vienna, Austria (Abstract Co-Author) Nothing to Disclose
Dieter Bettelheim, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

Daniela Prayer, MD, Vienna, Austria (Abstract Co-Author) Nothing to Disclose

PURPOSE

Postnatal neurodevelopmental outcome of fetuses with hindbrain malformations is dependent on normal growth and development of
the cerebellar vermis. This comparative in vivo and post mortem fetal MRI study aims to quantitatively assess the relative
dimensions of respective vermian lobules between 18 to 32 gestational weeks (GW) in normal and pathological conditions.

METHOD AND MATERIALS

75 fetuses (18-32 GW, mean 25.7GW) with normal brain development and 20 fetuses with different types of hindbrain malformations
were scanned prenatally (1.5T, T2-TSE, voxel size 0.72/0.72/4.4mm - 1.0/1.0/4.4mm) and seven fetuses (16-30GW, mean 21.9GW,
3T, CISS sequence, resolution: 0.33/0.33/0.33mm) scanned within 24 hours postmortem were selected for postprocessing. A T2-
weighted midline sagittal slice was identified and 2D vermian segmentation was performed using ITK snap (Figure).

RESULTS

The mean proportional size of 7/9 discriminable vermian lobules did not differ between in vivo and post mortem measurements. The
relative size of the following lobules increased during gestation (Pearson, p<0.05): Culmen (r2=.460) and Declive/Folium/Tuber
(r2=.453). The proportions of Lingula (r2=-.439), Centrum (r2=-.554), Pyramis (r2=-.303) and Nodulus (r2=-.491) decreased with
gestational age. The relative size of the Uvula did not show age specific changes (p=.201). Certain types of hindbrain
malformations showed common patterns of cerebellar lobular hypoplasia.

CONCLUSION

Fetal vermian lobulation can be accurately assessed by MRI between 18 and 32GW in normal and pathological conditions in vivo .
Growth of specific vermian lobules is nonuniform during the second and third trimester. Distinct patterns of vermian lobular
hypoplasia can be described antenatally.

CLINICAL RELEVANCE/APPLICATION

Knowledge about the distinct growth patterns of specific vermian lobules is helpful in the prognostic classification of fetal hindbrain
malformations.

RC113-04 MRI-US Fusion Imaging in Real-Time Virtual Sonography for the Evaluation of Fetal Anomalies:
Preliminary Stud

Sunday, Nov. 29 2:40PM - 2:50PM Location: S102AB

Participants

Silvia Bernardo, MD, Rome, Italy (Presenter) Nothing to Disclose

Valeria Vinci, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Matteo Saldari, MD, PhD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Antonella Giancotti, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Carlo Catalano, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Lucia Manganaro, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Camiilla Aliberti, Rome, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE

Magnetic resonance imaging (MRI) and ultrasound (US) scanning complement each other in the screening and diagnosis of fetal
anomalies. Real-time virtual sonography (RVS) is a new technique that uses magnetic navigation and computer software for the
synchronized display of real-time US and multiplanar reconstruction MRI images. The purpose of this study was to evaluate the
feasibility and ability of RVS to assess the main pathologies in fetuses with suspected US anomalies.

METHOD AND MATERIALS

This study was conducted over a two-month period march-april 2015 in 30 patients referred for a morphological fetal US-based
evaluation. Patients undergone Fetal MRI at 1.5 T for fetal anomalies were offered fusion imaging (Hitachi HI Vision Ascendus).The
MRI image dataset acquired at the time of the examination was loaded into the fusion system and displayed together with the US
image on the same monitor. Both sets of images were then manually synchronized and image were registered using multiple planes
MR imaging.The ability of this combined image (RVS imaging) to assess the main anatomical sites and fetal anomalies was evaluated
and compared with standard B-Mode US and MRI images previously acquired.

RESULTS

In all cases RVS was technically possible, with a 100% match between MR images and US images. Data registration, matching and
fusion imaging were performed in less than 15-20 minutes. On a total of 30 fetuses, 20 were for the encephalic district and 10 for
the body (8 thoraco- abdominal; 2 heart). In all cases RVS was technically possible, with a 100% match between MR images and
US images. In 10 cases of body abnormalities, fusion imaging helped the diagnosis in 20%. In the 10/20 cases of encephalic
pathology, fusion imaging improved the diagnosis; in the other 10 cases MRI was superior to US even using the RVS.

CONCLUSION

The present work is a preliminary study on the feasibility and practical use of a Fetal MRI-US real-time fusion imaging. Thanks to



informations from both US and MRI, fusion imaging allows better identification of the different fetal pathologies and could improve
the performance of ultrasound examination.

CLINICAL RELEVANCE/APPLICATION

Fusion imaging is feasible for the assessment of fetal abnormalities. Because it combines information from both US and MRI
techniques, fusion imaging allows better identification of the different fetal pathologies.

RC113-05 Predictive Value of the MRI-based Ratio of Fetal Lung Volume to Fetal Body Volume in Congenital
Diaphragmatic Hernia in Comparison to the MR Fetal Lung Volume and the Sonographic Lung-to-Head
Ratio

Sunday, Nov. 29 2:50PM - 3:00PM Location: S102AB

Participants

Claudia Hagelstein, MD, Mannheim, Germany (Presenter) Nothing to Disclose

Silke von Mittelstaedt, Mannheim, Germany (Abstract Co-Author) Nothing to Disclose

Meike Weidner, Mannheim, Germany (Abstract Co-Author) Nothing to Disclose

Christel Weiss, Mannheim, Germany (Abstract Co-Author) Nothing to Disclose

Regine Schaffelder, MD, Mannheim, Germany (Abstract Co-Author) Nothing to Disclose

Thomas Schaible, Mannheim, Germany (Abstract Co-Author) Nothing to Disclose

Stefan O. Schoenberg, MD, PhD, Mannheim , Germany (Abstract Co-Author) Institutional research agreement, Siemens AG
Wolfgang Neff, MD, PhD, Alzey, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate prognostic accuracy of the MRI-based ratio of fetal lung volume to fetal body volume (MR-FLV/FBV) in fetuses with
congenital diaphragmatic hernia (CDH) and to compare it to established prognostic parameters (the observed-to-expected MR fetal
lung volume [o/e-MR-FLV] and the US-based observed-to-expected lung-to-head ratio [o/e-LHR]) with regard to survival,
extracorporeal membrane oxygenation (ECMO) requirement and development of a chronic lung disease (CLD).

METHOD AND MATERIALS

Fetal MRI was performed in 132 patients with isolated CDH (mean gestational age 32.8+3.8 weeks) to measure FLV and FLV/FBV.
Sonographic assessment of the LHR was performed within three days before or after fetal MRI. To obtain parameters that were
independent from gestational age, the o/e-MR-FLV and the o/e-LHR were calculated based on normal controls, whereas calculation
of the MR-FLV/FBV is independent from normal controls.

RESULTS

91% of the neonates survived, 37% needed ECMO therapy and 45% developed a CLD. All prenatal parameters revealed an excellent
correlation with patients” clinical outcome. MR-FLV/FBV, o/e-MR-FLV and o/e-LHR were significantly higher in survivors (p always
<0.0001). Patients with ECMO requirement and patients with CLD showed a significantly lower MR-FLV/FBV, o/e-MR-FLV or o/e-LHR
(p always <0.0001). Prognostic accuracy regarding survival was quite similar for the three parameters (AUC MR-FLV/FBV : 0.830,
AUC o/e-MR-FLV : 0.868, AUC o/e-LHR : 0.845). Regarding ECMO requirement (AUC MR-FLV/FBV : 0.844, AUC o/e-MR-FLV : 0.843,
AUC o/e-LHR : 0.736) and development of CLD (AUC MR-FLV/FBV : 0.778, AUC o/e-MR-FLV : 0.795, AUC o/e-LHR : 0.738) the MR-
FLV/FBV and o/e-MR-FLV showed a slightly better prognostic accuracy compared to the o/e-LHR.

CONCLUSION

In CDH, assessment of pulmonary hypoplasia based on the MR-FLV/FBV, the o/e-MR-FLV or the o/e-LHR is quite similar in predicting
survival. Regarding ECMO requirement and development of CLD, the o/e MR-FLV and the MR-FLV/FBV showed a slightly better
prognostic accuracy compared to the US-based o/e-LHR. Compared to other prognostic parameters, MR-FLV/FBV has the
advantage of being independent from the reference to a normal control group.

CLINICAL RELEVANCE/APPLICATION

In CDH, MRI-based MR-FLV/FBV and o/e-MR-FLV as well as US-based o/e-LHR are excellent and almost equivalent parameters to
predict survival, ECMO-requirement and development of CLD.

RC113-06 Correlation between Fetal and Postmortem Magnetic Resonance Imaging and Conventional Autopsy
in the Detection of Fetal Abnormalities

Sunday, Nov. 29 3:00PM - 3:10PM Location: S102AB

Participants

Matteo Saldari, MD, PhD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Silvia Bernardo, MD, Rome, Italy (Presenter) Nothing to Disclose

Carlo Catalano, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Valeria Vinci, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose

Lucia Manganaro, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE
To compare Fetal and postmortem MRI and conventional autoptic findings in cases of major pathological abnormalities.
METHOD AND MATERIALS

In this prospective study we enrolled 128 fetuses with identified US findings of severe fetal malformations, with local research
ethics committee approval. Among these, we performed 94 whole body Fetal MRI on 94 fetuses using a 1.5 T MR scanner and of
these, only 89 women undewent termination of pregnancy because of the fetal abnormalities. Of the 89 patients, 80 (90%)
consented to postmortem MRI alone; 59 (66%) women consented to both postmortem MRI and conventional autopsy and formed
our study group. Following delivery, fetuses were stored in refrigerated compartments prior to MR imaging and autopsy. Also for the
post-mortem imaging evaluation we acquired whole body MR imaging using a 1.5 T MR scanner. MR images were reviewed by a team
of two radiologists blinded to the autoptic data. Pathologists who performed conventional autopsy were blinded to the MR data;
autoptic data were considered the gold standard.



RESULTS

Final autoptic diagnoses were: polycystic kidney disease (n=15), diaphragmatic hernia (n=10), lissencephaly (n=4), type-2 Arnold-
Chiari malformation (n=6), Dandy-Walker syndrome (n=13), cloacal malformation (n=1), anencephaly (n=1), holoprosencephaly
(n=4), rhombencephalosynapsis (n=2), Walker-Warburg syndrome (n=2), schizencephaly (n=1).MRI-autopsy provided additional
information in 10/59 (17%) compared to fetal MRI.In 6 cases (10%) conventional autopsy provided superior diagnostic information
compared to MRI-autopsy. On the other hand, in 7 cases (12%) the disruption of the anatomy during autoptic dissection of the
fetal body couldn't allow a correct identification of the pathology.

CONCLUSION

MR autopsy is accepted by nearly all mothers while conventional autopsy is accepted by about two-thirds of mothers, it provides
similar information compared to conventional autopsy in case of fetal malformations and it allows the evaluation of the pathology in
case of tissue disruption during the autoptic evaluation.

CLINICAL RELEVANCE/APPLICATION
Fetal MRI can add significant additional information and may be use to guide conventional autopsy
RC113-07 Imaging of Ambiguous Genitalia

Sunday, Nov. 29 3:10PM - 3:30PM Location: S102AB

Participants
Jeanne S. Chow, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The purpose of this course is to understand the important role of the radiologists in infants with ambiguous genitalia. Imaging
techniques as well as important imaging findings will be detailed.

ABSTRACT



RC114
Pain and Sedation in 2015: Improving Quality and Patient Outcomes

Sunday, Nov. 29 2:00PM - 3:30PM Location: S504AB

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

Participants

Fred E. Shapiro, DO, Boston, MA (Presenter) Nothing to Disclose

Richard D. Urman, MD, MBA, Boston, MA (Presenter) Nothing to Disclose

Hesham H. Malik, MD, Worcester, MA, (Hesham.Malik@umassmemorial.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) An evidenced-based review of the current literature and how to measure quality and safety related to procedural sedation. 2)
Understand the necessity and the role that team training contributes to a safe procedural environment. 3) Review appropriate
patient selection for interventional procedures. 4) Review procedural sedation policies, accreditation, pharmacology and patient
monitoring. 5) Challenging cases presentation and discussion.

ABSTRACT

The safe and effective sedation of patients during interventional Radiology procedures requires an in depth knowledge of how to
administer conscious sedation. Even more important, however, is the skill set to be able to accurately assess each patient's clinical
status prior to the procedure, be able to formulate a comprehensive sedation plan, and recognize which patients would be better
served by involvement of an Anesthesiologist.This course will review the institutional requirements for providing minimal, moderate
or deep sedation. We will also outline how to develop a procedural sedation (PS) policy, including recognition of the role that team
training contributes to a safe environment. We will review the use of the Institute for Safety in Office Based Surgery (ISOBS)
safety checklist as well as its customization to the IR settingWe will provide an evidenced-based review of the current literature re:
QA, risk management, and process improvement using the ISOBS checklist as well as a review of drugs commonly used for
procedural sedation.



RC115
Breast Imaging: Fundamentals of Interpretation

Sunday, Nov. 29 2:00PM - 3:30PM Location: S406A

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

Participants
Sub-Events

RC115A ACR Accreditation

Participants
Brett T. Parkinson, MD, Salt Lake Cty, UT (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the history and current relevance of Breast Imaging Accreditation. 2) Be familiar with the scoring standards for
breast imaging accreditation, including reasons for failure. 3) Learn about electronic submission of mammography images for
accreditation. 4) Appreciate the importance of attaining Breast Imaging Centers of Excellence status.

RC115B Mammography: A Practical Approach to Breast Lesions

Participants
Gilda Cardenosa, MD, Richmond, VA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The participants should be able to develop a practical common sense approach to the detection and subsequent evaluation of
breast lesions. The participant should be able develop an approach focused on the use of prior films, additional spot compression
views and ultrasound in establishing the significance of screen detected lesions and the evaluation of patients presenting with
clinical signs and symptoms.

ABSTRACT

A basic, practical and common sense approach in the detection and evaluation of potential breast lessons is presented. As a
starting point the need to sit back and review the images globally for potential technical issues that may limit or preclude
interpretation, breast size asymmetry, parenchymal asymmetry (focal, global or developing) and the presence of diffuse changes
will be discussed. After the images are accessed globally, the active search for the presence of potential masses, calcifications and
distortion will be discussed. The importance of using prior films, additional spot compression views, physical examination and
ultrasound before making management decisions will be emphasized all towards the goal of minimizing potential delays in the
diagnosis of early breast cancers.

RC115C Breast Ultrasound

Participants
Paula B. Gordon, MD, Vancouver, BC (Presenter) Stockholder, OncoGenex Pharmaceuticals, Inc ; Scientific Advisory Board, Hologic,
Inc; Scientific Advisory Board, Reallmaging

LEARNING OBJECTIVES

1) Participants should have greater confidence in performing and interpreting breast ultrasound exams, with an understanding of
knobology and post-processing to produce optimal images, and to make use of Doppler to assess breast masses. A brief explanation
of elastography will be included. 2) Participants will also gain understanding of the challenges of mammographic-sonographic
correlation, and an approach for when correlation is uncertain.

ABSTRACT

Breast ultrasound is an indispensable adjunct to mammography. Using BIRADS criteria, ultrasound can provide critical information
that can lead to the earlier diagnosis of cancer, but also allow a definitive benign diagnosis and eliminate the need for invasive
procedures. This requires optimal imaging.This course will cover the fundamentals of breast ultrasound including: Equipment
selection, set-up and optimization, including the proper use of focal zones, compounding and harmonics, Doppler and
elastography.Lesion characterization using BIRADS descriptors will be discussed for simple and complicated cysts, and criteria for
distinguishing benign from malignant solid masses.Mamographic/sonographic correlation is key, when the indication for the
examination is investigation of a mass seen at screening mammography. This is fairly straightforward when the mass is large and
solitary, but more challenging when it is small and/or there are multiple masses. The ultrasound finding has to correspond to the
location of the mammographic mass as well as the character of the mass.



RC116

The Aging Radiologist: How to Cope, When to Quit (Sponsored by the RSNA Professionalism Committee) (An
Interactive Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: S402AB

LM il PR]

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

Participants
Donald M. Bachman, MD, Framingham, MA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify physiological and psychological manifestation of aging specific to performance as a radiologist. 2) Institute non-
prejudicial evaluation of function and performance of radiologists in their department as they age. 3) Understand economic, health,
emotional and professional factors that stimulate radiologists to either continue working or retire. 4) Identify strategies for
instituting meaningful and satisfying activities after retirement from active radiology practice.

ABSTRACT

Active Handout:Donald M. Bachman
http://abstract.rsna.org/uploads/2015/12022172/RC116.pdf
Sub-Events

RC116A Coping with the Physical and Mental Changes of Aging

Participants
Donald M. Bachman, MD, Framingham, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

RC116B Economics of Retirement Finance: Concepts and Misconceptions

Participants
Stephen Chan, MD, Closter, NJ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

RC116C Professional and Organizational Issues for Senior Radiologists in the Radiology Practice

Participants
Bruce J. Barron, MD, Dunwoody, GA (Presenter) Stockholder, Immunomedics, Inc

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Bruce Jonathan Barron
http://abstract.rsna.org/uploads/2015/15003264/RC116C.pdf

RC116D The Radiologist in Retirement: The Importance of Health Insurance, and of New Personal and
Professional Endeavors

Participants

Robert A. Schmidt, MD, Chicago, IL (Presenter) Medical Advisory Board, Three Palm Software LLC Stockholder, Three Palm Software
LLC Spouse, Advisory Board, Three Palm Software LLC Spouse, Stockholder, Three Palm Software LLC Spouse, Medical Advisory
Board, Bayer AG Consultant, VuComp, Inc Spouse, Consultant, VuComp, Inc

LEARNING OBJECTIVES

View learning objectives under main course title.



RC117
MR-Guided High Intensity Focused Ultrasound (HIFU)

Sunday, Nov. 29 2:00PM - 3:30PM Location: S504CD

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

m Discussions may include off-label uses.

Participants
Pejman Ghanouni, MD, PhD, Stanford, CA, (ghanouni@stanford.edu) (Moderator) Nothing to Disclose

Sub-Events

RC117A Neurologic Applications of MR-guided HIFU

Participants
Max Wintermark, MD, Lausanne, Switzerland, (max.wintermark@gmail.com) (Presenter) Advisory Board, General Electric Company;

LEARNING OBJECTIVES

1) To understand the neuro applications of HIFU. 2) To understand the challenges of applying HIFU for neuro applications. 3) To
review the ongoing trials of neuro applications of HIFU.

ABSTRACT

MR guided focused ultrasound is a new, minimally invasive method of targeted tissue thermal ablation that may be of use to treat
central neuropathic pain, essential tremor, Parkinson tremor, and brain tumors. The system has also been used to temporarily
disrupt the blood-brain barrier to allow targeted drug delivery to brain tumors. We will discuss current and potential neuro
applications of this exciting technology.

RC117B Gynecologic Applications of MR-guided HIFU

Participants
Young-Sun Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Explain pros and cons of MR-guided HIFU in the treatment of uterine fibroids and adenomyosis as compared to other therapeutic
modalities 2) Assess important factors in screening MR exams of MR-guided HIFU therapy of uterine fibroids 3) Explain treatment
strategy of MR-guided HIFU therapy of uterine fibroids to improve therapeutic outcomes 4) Describe the current limitations of MR-
guided HIFU of uterine fibroids and explain how to overcome limitations

ABSTRACT

Uterine fibroid and adenomyosis are the most popular clinical applications of MR-guided HIFU (high-intensity focused ultrasound)
therapy. As a totally non-invasive interventional therapeutic modality using small foci of hyperthermia, MR-guided HIFU has pros
and cons as compared to other therapeutic modalities. However, owing to its greatest merit of complete non-invasiveness, its
clinical adoptions are increasing worldwide.MR-guided HIFU therapy has certain inborn limitations, therefore, appropriate screening
in MR-guided HIFU of uterine fibroids is extremely important to improve overall therapeutic outcomes. In order to do so, properties
of the target fibroids, safe pathway of sonications, complication-related factors should be well analyzed in screening MR exams.
Furthermore, the symptom-relevant fibroid or the portion of fibroid should be recognized and completely ablated.As accumulations
of clinical experiences of MR-guided HIFU therapy, there have been several techniques or strategies developed to overcome such
limitation or to improve therapeutic efficacy, which will be covered in this presentation.

Handout:Y oung-Sun Kim
http://abstract.rsna.org/uploads/2015/13012024/RSNA2015_KimYS - handout.pptx
RC117C Body Applications of MR-guided HIFU

Participants
Alessandro Napoli, MD, Rome, Italy (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To become familiar with the basic physical principles of HIFU and the potential of MR guidance. 2) To approach selection criteria
in MRI screening examinations for accurate indications and identify contraindications and non-suitable patients. 3) To appreciate
current results and potential therapy regimens. 4) To understand recent technical developments and their potential.

ABSTRACT

The concept of ideal tumor surgery is to remove the neoplastic tissue without damaging adjacent normal structures. High-intensity
focused ultrasound (HIFU) was developed in the 1940s as a viable thermaltissue ablation approach. In clinical practice, HIFU has
been applied to treat a variety of solid benign and malignant lesions, including pancreas, liver, prostate, and breast carcinomas,
soft tissue sarcomas, and uterine fibroids. More recently, magnetic resonance guidance has been applied for treatment monitoring
during focused ultrasound procedures (magnetic resonance-guided focused ultrasound, MRgFUS). Intraoperative magnetic
resonance imaging provides the best possible tumor extension and dynamic control of energy deposition using real-time magnetic



resonance imaging thermometry. The fundamental principles and clinical indications of the MRgFUS technique will be introduced;
different treatmentoptions and personal outcomes will be discussed.

RC117D Palliation of Painful Metastases to Bone

Participants
Pejman Ghanouni, MD, PhD, Stanford, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Therapeutic options for palliation of painful metastases to bone. 2) Patient selection for MR guided focused ultrasound palliation
of painful bone metastases. 3) Results of Phase III pivotal study of ExAblate MR guided focused ultrasound for palliation of painful
bone metastases. 4) Technical aspects of successful patient treatment. 5) Immediate post-treatment imaging-based assessment
of results. 6) Future applications of MR guided focused ultrasound for the management of osseous metastatic disease.

ABSTRACT

Cancer patients commonly have metastases to bone; as the survival of cancer patients is prolonged by more effective therapies,
the prevalence of patients with metastases to bone is also increasing. Bone metastases are often painful, and often diminish the
quality of life. Radiation therapy (RT) is the standard of care for the treatment of bone metastases, but a significant subset of
patients do not respond to RT. MR guided focused ultrasound non-invasively achieves localized tissue ablation and provides a
proven method of pain relief in patients who do not respond to radiation therapy. MR imaging provides a combination of tumor
targeting, real-time monitoring during treatment, and immediate verification of successful treatment. The results of the pivotal
Phase III trial that led to FDA approval of the ExAblate MR guided focused ultrasound device for the palliation of painful metastases
to bone will be reviewed. In particular, patient selection, the technical aspects of successful patient treatment, and post-
treatment assessment of results will be described. Concepts for future development of this technology with regard to the
management of osseous metastatic disease will also be presented.



RC118
Imaging Cancer Treatment Complications

Sunday, Nov. 29 2:00PM - 3:30PM Location: N229

& [

AMA PRA Category 1 Credits ™: 1.
ARRT Category A+ Credits: 1.50

Participants
Sub-Events

RC118A Identifying and Distinguishing Treatment Complications on FDG PET/CT

Participants
Gary A. Ulaner, MD, PhD, New York, NY, (ulanerg@mskcc.org) (Presenter) Research support, General Electric Company; Research
support, F. Hoffmann-La Roche Ltd

LEARNING OBJECTIVES

1) Identify iatrogenic causes of FDG-avidity on FDG PET/CT and distinguish them from FDG-avid malignancy. Iatrogenic causes of
FDG-avidity include changes caused by surgery (inflammation at sites of incision, pleurodesis inflammation, transposition of
ovaries/testes), radiation (pneumonitis, esophagitis, hepatitis), and drugs (bleomycin pneumonitis, bisphosphonate osteonecrosis,
ipilimumab enterocolitis). Familiarity with usual and unusual causes of iatrogenic FDG-avidity will improve accuracy of FDG PET/CT
reporting.

ABSTRACT

Fluorine 18 fluorodeoxyglucose (FDG) positron emission tomography / computed tomography (PET/CT) is increasingly used in the
initial staging, evaluation of treatment response and surveillance of many malignancies. Uptake of FDG is substantially increased in
most malignancies compared with its uptake in normal tissues, and FDG-avidity often leads to cancer detection earlier than
abnormalities on anatomic imaging. However, FDG is not a cancer-specific agent, and FDG-avidity can be seen in many benign
processes. It can be particularly challenging to discriminate malignancy from benign FDG-avid changes caused by surgery and
procedures, radiation, and chemotherapy. FDG-avid lesions caused by surgery and procedures includes inflammation at sites of
incision or dissection, inflammation from vascular compromise or surgical retraction, surgical transposition of structures with
physiologic FDG-avidity (such as ovaries or testes), and pleurodesis inflammation. Radiation may induce FDG-avid pneumonitis,
esophagitis, or hepatitis, as well as osteoradionecrosis or fractures. FDG-avid chemotherapy complications include pneumonitis,
osteonecrosis, enterocolitis, and pancreatitis. Granulocyte Colony Stimulating Factor for treatment of bone marrow suppression
after chemotherapy induces temporary increases of FDG-avidity in the bone marrow and spleen. In this review we illustrate common
and unusual iatrogenic causes of FDG-avidity that can confound FDG PET/CT interpretation. Familiarity with these cases will
improve accuracy of FDG PET/CT interpretation.

RC118B Imaging Musculoskeletal Complications

Participants
Brooke R. Beckett, MD, Portland, OR (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To recognize the osseous and soft tissue complications of tumor treatment, specifically those caused by radiation,
chemotherapy, and surgery. These include radiation osteitis, osteonecrosis, insufficiency fractures, secondary malignancy, myositis
and myonecrosis, and muscle denervation changes.

ABSTRACT

Musculoskeletal complications of tumor treatment are relatively common, often symptomatic, and therefore, an important cause of
morbidity in the posttreatment cancer patient. Radiation causes local marrow changes such as osteitis, osteonecrosis and
osteopenia, predisposing to insufficiency fractures. It may also cause local muscle damage, most commonly myositis, but
occasionally myonecrosis. A rare but especially dreaded complication of radiation is secondary bone or soft tissue sarcoma, which
will also be described. Chemotherapy, particularly protocols that include high doses of steroids, predisposes to osteonecrosis. And
finally, surgical resection of extremity tumors, either primary or metastatic, may lead to muscle denervation changes. The bones
and soft tissues should be carefully reviewed on all surveillance imaging, be it radiographs, CT or MRI, to exclude the presence of
these often treatable complications.

RC118C GI Complications

Participants
Priya R. Bhosale, MD, Houston, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To recognize the complications caused by chemotherapy and radiation specifically those that occur in the GI tract including the
liver and the pancreas. These include perforations, abscess formation, radiation enteritis, insufficiency fractures and secondary
malignancy.

ABSTRACT

Several complications can occur in the GI tract following surgery. Similarly chemotherapy can cause a myriad of complications such
as perforation, abscesses and enteritis. Radiation therapy can result in radiation enteritis and occurrence of radiation induced



cancer
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/

Priya R. Bhosale, MD - 2012 Honored Educator

RC118D Pulmonary Complications

Participants
Michelle S. Ginsberg, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To recognize complications in the postoperative thoracic patient in both immediate and late periods. In the immediate period this
will include lobar collapse, hemorrhage, pulmonary edema, pneumonia, as well as rarer complications such as bronchopleural fistula,
chylothorax and lung torsion. In the later period it is important to follow these patients and to recognize and distinguishing
recurrent tumor from treatment changes and new primary tumors.

ABSTRACT



RC120
Fundamentals of Imaging for the Radiation Oncologist

Sunday, Nov. 29 2:00PM - 3:30PM Location: S102C

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

Participants
Simon S. Lo, MD, Cleveland, OH (Moderator) Research support, Elekta AB;

Sub-Events

RC120A Fundamentals in Radiation Oncology Imaging of Head and Neck Cancer

Participants
Hilda E. Stambuk, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define key anatomy and understand pathways of tumor spread for head and neck cancers. 2) Identify radiographic features of
the patterns of tumor involvement. 3) Understand the implications of radiographic imaging in treatment planning.

ABSTRACT

Radiographic imaging is integral to diagnosis, extent of disease assessment, treatment planning and post-treatment surveillance in
patients with head and neck cancer. Since the overwhelming majority of cancers of the head and neck are squamous cell
carcinoma, these tumors will be the primary focus of the lecture. In addition, choosing the appropriate imaging modality is of vital
importance in effective evaluation and therefore the pros and cons of imaging modalities in particular subsites will be presented.
The patterns of tumor spread depend on the site of origin of the tumor and will be discussed in detail for some of the common sites
such as nasopharynx and oropharynx that are treated primarily with radiation. The implications of pathways of tumor involvement
including perineural spread on treatment planning will be emphasized. This lecture will provide radiation oncologists a basic
understanding of the role of imaging and will highlight pearls and pitfalls that can influence management.

RC120B Fundamentals in Radiation Oncology Imaging of Thoracic Malignancies

Participants
Matthew M. Harkenrider, MD, Maywood, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To review the normal imaging changes after precision radiotherapy for lung cancer. 2) To discuss methods of distinguishing
recurrence vs. fibrosis after stereotactic radiotherapy. 3) To highlight difficult imaging cases in assessing response after
radiotherapy.

ABSTRACT

RC120C Fundamentals in Radiation Oncology Imaging of Skull Base Tumors

Participants
Jason Rockhill, MD, Seattle, WA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identifying imaging techniques to help delineate target volumes for skull based tumors. 2) Discuss the challenges of determining
target volumes for skull based tumors in the resected and non-resected patient. 3) Review key features to follow by imaging of
skull based tumors after radiation therapy.

RC120D Imaging and RT QA in Cancer Clinical Trials: The Advanced Technology Consortium (ATC), the
Quality Assurance Review Center (QARC), and the Imaging and Radiation Oncology Core (IROC)

Participants
Thomas J. Fitzgerald, MD, Worcester, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe diagnostic imaging and radiation therapy utilization in clinical trials. 2) Describe the role of quality assurance in imaging
and radiation therapy in clinical trials. 3) Describe future QA strategies in the National Clinical Trials Network (NCTN).



RC121
Medical Physics 2.0: Nuclear Imaging

Sunday, Nov. 29 2:00PM - 3:30PM Location: E351

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

Participants
Ehsan Samei, PhD, Durham, NC (Director) Nothing to Disclose
Douglas E. Pfeiffer, MS, Boulder, CO (Director) Nothing to Disclose

Sub-Events

RC121A Nuclear Imaging Perspective

Participants
Douglas E. Pfeiffer, MS, Boulder, CO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the history and development of nuclear imaging. 2) Become introduced to the advances of hybrid imaging. 3)
Understand the impact of equipment development on medical physics support.

ABSTRACT

Nuclear imaging has not received the attention or development enjoyed by other imaging modalities. Nevertheless, our
understanding of nuclear imaging and development of protocols and hybrid systems has led to new requirements for testing and
other medical physics support. This presentation will discuss these developments and the impact they have had on the medical
physics support needed by nuclear imaging departments.

RC121B Nuclear Imaging 1.0

Participants
Osama R. Mawlawi, PhD, Houston, TX (Presenter) Research Grant, Siemens AG; Research Grant, General Electric Company;
Research Grant, RadioMedix, Inc

LEARNING OBJECTIVES

1) Learn acceptance testing and commissioning of gamma cameras/SPECT / and PET-CT systems. 2) Describe routine quality
control procedures and their frequencies. 3) Become familiar with ACR accreditation of planar, SPECT, and PET systems. 4) Learn
about various potential image artifacts of gamma camera, SPECT and PET systems.

ABSTRACT

The aim of this lecture is to provide the audience with an overview of the current medical physics testing procedures that are
performed on gamma cameras, SPECT and PET systems. The lecture will be divided into 3 main parts; the first part will describe the
tests performed for acceptance testing of these systems while the second part will describe the routine quality control and
assurance tests and their frequencies. The last part of the lecture will focus on the ACR accreditation process and the necessary
phantom imaging for gamma cameras, SPECT and PET systems. Throughout the lecture, examples of potential image artifacts will
be presented.

RC121C Nuclear Imaging 2.0

Participants
Jeffrey Nelson, Durham, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Become familiar with new physics metric and analytics in nuclear imaging. 2) Determine testing implication of emerging
technologies in nuclear imaging. 3) Envision the clinical implementation of new physics metrics and analytics.

ABSTRACT

Although the basic science of nuclear imaging has remained relatively unchanged since its inception, advances in instrumentation
continue to advance the field into new territories. With a great number of these advances occurring over the past decade, the role
and testing strategies of clinical nuclear medicine physicists must evolve in parallel. This presentation is designed to highlight some
of the recent advances from a clinical medical physicist perspective and provide ideas and motivation for designing better
evaluation strategies. Topics include improvement of traditional physics metrics and analytics, testing implications of hybrid imaging
and advanced detector technologies, and strategies for effective implementation into the clinic.



RC122
MRI: Imaging for Treatment Planning

Sunday, Nov. 29 2:00PM - 3:30PM Location: E353A

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

Participants
Eric Paulson, Milwaukee, WI (Moderator) Nothing to Disclose

ABSTRACT
Sub-Events

RC122A MRI for Anatomical Definition

Participants
Eric Paulson, Milwaukee, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the advantages of MRI simulation for anatomical delineation in both external beam radiation therapy and
brachytherapy. 2) Understand the differences between images obtained during MRI simulation versus diagnostic MRI. 3) Understand
the current solutions to address technical challenges of using MRI for anatomical delineation in Radiation Oncology.

ABSTRACT

MRI is rapidly emerging as a primary imaging modality in Radiation Oncology, fueled by innovations in MRI-guided treatment delivery,
MRI simulation systems, and the role of MRI in individualizing and adapting radiation therapy. This course will discuss the
advantages and technical challenges of using MRI for anatomical definition in radiation treatment planning. Current solutions to
tailor MRI to the unique demands of Radiation Oncology will be explored. Clinical examples illustrating the use of MRI for anatomical
delineation in both external beam radiation therapy and brachytherapy will be presented.

RC122B MRI for Functional Definition

Participants
Uulke A. van der Heide, PhD, Amsterdam, Netherlands (Presenter) Speaker, Koninklijke Philips NV

LEARNING OBJECTIVES

1) Get an overview of the most relevant functional MRI modalities are available. 2) Understand how they can be used to improve
target definition. 3) Understand their limitations and specific concerns for use in radiation oncology.

ABSTRACT

In addition to anatomical imaging, MRI affords a range of functional techniques. Diffusion-weighted MRI images the restriction of
water mobility in tissue, thus probing microanatomy. This is used to identify tumors and monitor response to treatment. Dynamic
contrast-enhanced MRI shows the tracer kinetics of contrast agents and reflects the characteristics of the microvasculature, such
as flow and permeability. These and other techniques can be used to improve target definition, and to characterize tumor tissue for
radiotherapy dose painting.



RC123
Molecular Imaging Mini-Course: Basics of Molecular Imaging

Sunday, Nov. 29 2:00PM - 3:30PM Location: E451A

= 3 3 3

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

m Discussions may include off-label uses.

Participants
Sub-Events

RC123A Developing Molecular Imaging Agents

Participants
Julie L. Sutcliffe, PhD, Sacramento, CA, (jlsutcliffe@ucdavis.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the ideal properties of a molecular imaging agent. 2) Describe the in vitro validation of the molecular imaging agent. 3)
Describe specific examples of successful molecular imaging agents.

RC123B Instrumentation (PET and CT) and Image Reconstruction

Participants
John Sunderland, PhD, Iowa City, IA, (john-sunderland@uiowa.edu) (Presenter) Research Grant, Siemens AG

LEARNING OBJECTIVES

1) Identify the primary design components of a modern PET/CT system. 2)Design and implement a PET/CT quality control program
to assure high quality and quantitatively accurate clinical imaging. 3) Describe commonly used PET reconstruction algorithms and
the practical impact of reconstruction parameters upon image quality and quantitation.

ABSTRACT
Handout:John Sunderland
http://abstract.rsna.org/uploads/2015/15002826/RSNA Physics Recon Talk.pdf

RC123C Basic Clinical Applications

Participants
Hubert J. Vesselle, MD, PhD, Seattle, WA (Presenter) Consultant, MIM Software Inc

ABSTRACT



RC124
Pediatric MR: Normal or Not?

Sunday, Nov. 29 2:00PM - 3:30PM Location: N228

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

Participants
Geetika Khanna, MD, MS, Towa City, IA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Differentiate normal and abnormal signal intensity patterns of abdominal structures in children. 2) Recognize normal
developmental variants that can simulate abdominal pathology.

ABSTRACT
Sub-Events

RC124A Musculoskeletal MR

Participants
Nancy A. Chauvin, MD, Philadelphia, PA, (chauvinn@email.chop.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the MR appearance of normal marrow conversion in the developing skeleton. 2) Identify common pediatric marrow
pitfalls that might be mistaken for pathology. 3) Describe the MR appearance of common bone marrow abnormalities in children.

RC124B Brain and Spine

Participants
Tina Y. Poussaint, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Assess MR features associated with normal brain and spine development and maturation. 2) Identify abnormal MR imaging
features associated with specific brain diseases and disorders of development in childhood.

ABSTRACT

In pediatric neuroradiology, magnetic resonance imaging is used to assess central nervous system (CNS) disease in the infant,
child, and teenager. This requires 1) an understanding of normal brain development and maturation from gestation through
adolescence; 2) a technical mastery of the neuroimaging techniques that are used in evaluating brain diseases of childhood; and 3)
an overall grasp of the imaging features of numerous brain pathologies, both acquired and congenital. This lecture will focus on the
common MR imaging features of the normal pediatric brain and spine and will compare and contrast with MR imaging features in
specific brain diseases and disorders of development.

RC124C Abdominal MR

Participants
Geetika Khanna, MD, MS, Iowa City, IA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Differentiate normal and abnormal signal intensity patterns of abdominal structures in children. 2) Recognize normal
developmental variants that can simulate abdominal pathology.



RC125
Quantitative Imaging Mini-Course: Promise and Challenges

Sunday, Nov. 29 2:00PM - 3:30PM Location: S502AB

AMA PRA Category 1 Credits ™: 1.
ARRT Category A+ Credits: 1.50

Participants
Michael F. McNitt-Gray, PhD, Los Angeles, CA (Director) Institutional research agreement, Siemens AG; Research support, Siemens

Sub-Events

RC125A The Perspective of the RSNA Quantitative Imaging Biomarker Alliance (QIBA)

Participants
Edward F. Jackson, PhD, Madison, WI, (efjackson@wisc.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the need for and benefits of implementing quantitative image analyses in clinical trials and clinical radiology practice. 2)
Understand the activities that RSNA supports to help move the profession of radiology from a primarily qualitative interpretation
paradigm to a more quantitative-based interpretation model. 3) Describe the challenges of extracting uniform, standardized
quantitative measures from clinical imaging scans. 4) Provide examples of approaches to resolving some of these challenges.

ABSTRACT

The RSNA Strategic Plan strives to advance the radiological sciences and foster the development of new technologies in part by
promoting the quantification of imaging results. The added value of quantification in both research and clinical environments is likely
to increase as health care initiatives place increased pressure on radiologists to provide decision support for evidence-based care.
There remain substantial barriers to the widespread use of quantitative measures in clinical radiology, including an inherently large
number of variables that impede validation of specific metrics, diversity of proprietary industry platforms, and lack of acceptance by
radiologists. A critical barrier to the implementation of quantitative imaging in radiology is the lack of standardization among vendor
platforms. Collaboration in the pre-competitive space is challenging yet crucial to address standardization, and integrating
quantitative measurement into workflow will be necessary for wide adoption. The Quantitative Imaging Biomarkers Alliance (QIBA)
was officially launched in 2007 as a means to unite researchers, healthcare professionals, and industry stakeholders in the
advancement of quantitative imaging. QIBA's mission is to improve the value and practicality of quantitative biomarkers by reducing
variability across devices, patients, and time. The four QIBA modality-driven Coordinating Committees (CT, MR, Nuclear Medicine,
US) currently oversee nine Biomarker Committees, and associated task forces, that develop QIBA Profiles (i.e., documents) of
standardized technical performance specifications for image acquisition, data processing and analysis, and compliance.

RC125B NCI's Quantitative Imaging Network (QIN) Perspective

Participants
Robert J. Nordstrom, PhD, Rockville, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Gain an overview of the NCI Quantitative Imaging Network (QIN). 2) Identify conditions for application submission and review. 3)
Identify the needs and benefits for implementing quantitative imaging principles aimed at measurement or prediction of response to
therapy in clinical trials. 4) Understand the need for network involvement in these activities.

ABSTRACT

The NCI Quantitative Imaging Network (QIN) is an international association of research teams with the mission to improve the role
of quantitative imaging for clinical decision making in oncology by the development and validation of data acquisition, analysis
methods, and tools to tailor treatment to individual patients and to predict or monitor the response to drug or radiation therapy. To
that end, the teams are moving from the activities of developing and optimizing decision support tools to validating them in clinical
environments. This lecture will chart the history of the QIN, show examples of the research results from several teams, and review
results of the recent annual meeting.

RC125C Clinical Trial Perspective

Participants
Lawrence H. Schwartz, MD, New York, NY (Presenter) Committee member, Celgene Corporation; Committee member, Novartis AG;
Committee member, ICON plc; Committee member, BioClinica, Inc

LEARNING OBJECTIVES

1) Gain an overview of the NCI's National Clinical Trials Network (NCTN). 2) Identify the need for Quantitative Imaging within the
trial network and in specific trials. 3) Review examples of trial design incorporating Quantitative Imaging. 4) Review recent initiatives
in Precision Medicine and the potential role for Quantitative Imaging.

ABSTRACT

Advances in the understanding of the cancer genome has supported the development of targeted therapeutics such as imatinib,
erlotinib, crizotinib, and vemurafenib that have changed the approach to cancer treatment, allowing for individualized therapy. In
order to study these targeted therapies in an individual manner, cancer clinical trials will need to screen large numbers of patients



in order to identify the subset with the molecular targets that are appropriate to study. In addition, improved efficiencies have
been implemented to streamline important central functions related to tissue banks, regulatory approvals and imaging transfer and
archiving. The role of imaging both within the NCTN and in precision medicine is undergoing change as well. This will be explored and
discussed to understand how we can optimize the role of Quantitative Imaging.



RC127
Accountable Care Organizations: Real World Experience for Radiologists

Sunday, Nov. 29 2:00PM - 3:30PM Location: S105AB

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

Participants

Clifford J. Belden, MD, Lebanon, NH, (cliffbelden@gmail.com) (Coordinator) Nothing to Disclose
Clifford J. Belden, MD, Lebanon, NH, (cliffbelden@gmail.com) (Moderator) Nothing to Disclose
John H. Lohnes, MD, Wichita, KS (Presenter) Nothing to Disclose

Jonathan Breslau, MD, Sacramento, CA (Presenter) Investor, Biolncept, LLC

LEARNING OBJECTIVES

1) Contrast the potential risks and benefits of new payment models vs. traditional fee for service from the patient and radiologist
perspective. 2) Explain the impact that new payment models might have on the practice of radiology. 3) Identify the opportunities
that new are emerging as payment transitions away from traditional fee for service. 4) Explain how imaging impacts cost risk within
health care organizations to support value-based payments. 5) Describe the effect of an increasingly price-conscious consumer on
radiology business models.

ABSTRACT



RC129

Should I Scan That Patient? A Very Interactive Session on MR Safety and Regulations (An Interactive
Session)

Sunday, Nov. 29 2:00PM - 3:30PM Location: E353C

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

Participants

Jeffrey C. Weinreb, MD, New Haven, CT (Presenter) Nothing to Disclose

Emanuel Kanal, MD, Pittsburgh, PA (Presenter) Consultant, Boston Scientific Corporation; Consultant, Medtronic, Inc; Consultant,
St. Jude Medical, Inc; Consultant, Bayer AG; Investigator, Bracco Group; Royalties, Guerbet SA;

LEARNING OBJECTIVES

1) Analyze the cause and avoidance of a spectrum of common MR safety issues, including burns. 2) List the factors (including
regulation and guidelines) which should be evaluated in order to determine the safety of MRI in patients with implants, devices, or
foreign objects. 3) Answer questions from the audience concerning MRI safety issues

ABSTRACT

The major potential safety considerations in magnetic resonance imaging relate to those stemming from the static magnetic field,
the time varying radiofrequency oscillating magnetic fields, the time varying switched gradient magnetic fields, the contrast agents
often utilized in the MR imaging process, sedation/anesthesia and monitoring-related issues unique to the MR imaging environment,
and cryogen related potential safety concerns. These can present confounding situations for MR practitioners faced with questions
relating to the safety of exposing particular patients and devices, implants, or foreign bodies to MR imaging examinations. This
session will introduce and briefly explain the above safety considerations, and highlight specific issues likely to confront MR
practitioners in their daily practice by utilizing real-life examples. The methodology and reasoning process used to approach these
clinical examples in determining risk-benefit ratios for accepting or rejecting such patients from MR exposure will be stressed. The
emphasis will be on not so much the particular examples used, but rather having the attendee feeling more comfortable with the
approach to such clinical and research situations in order to better enable them to appropriately address such questions in their
own daily practice routines. Audience polling and interaction will be actively utilized throughout this session. This will help enable
the attendee to not only hear the opinions of the presenters on the cases being discussed, but also to assess their own responses
to the questions being posed relative to that of the other attendees of this session.



RC132
How to Avoid Failure: Qualities of a Successful Leader

Sunday, Nov. 29 2:00PM - 3:30PM Location: E350

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

Participants
LEARNING OBJECTIVES

1) Develop an understanding of the essential traits and skills required for a leader to be successful, ie traits and states. 2) Develop
an understanding of the common errors made by leaders in academic and private practices enabling the attendee to obtain the ?
learnings' without the 'lumps. 3) Acquire the skills of succession planning needed to ensure that the success of your organization is
sustainable over time and leadership transitions. (This course is part of the Leadership Track)

Sub-Events

RC132A How Leaders Succeed and Fail

Participants
James A. Brink, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title. (This course is part of the Leadership Track)

RC132B Keys to Avoid Failure: Key Qualities of a Successful Leader

Participants
Jonathan S. Lewin, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title. (This course is part of the Leadership Track)
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 S. Lewin, MD - 2012 Honored Educator

RC132C Leadership

Participants
N. Reed Dunnick, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize historical examples of leaders, in addition to how you can recognize and emulate their favorable characteristics that
draw you to their leadership attributes. 2) Understand an overview of leadership references, where and how to access the same,
how the related body of knowledge has evolved, and current perspectives concerning leaders and leadership. (This course is part of
the Leadership Track)



RC150
MR Imaging-guided Breast Biopsy (Hands-on)

Sunday, Nov. 29 2:00PM - 3:30PM Location: E260

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

Participants

Amy D. Argus, MD, Cincinnati, OH (Presenter) Advisory Board, Devicor Medical Products, Inc

Christopher P. Ho, MD, Atlanta, GA, (christopher.ho@emory.edu) (Presenter) Nothing to Disclose

Su-Ju Lee, MD, Cincinnati, OH, (su-ju.lee@uchealth.com) (Presenter) Spouse, Stockholder, General Electric Company.
Michelle V. Lee, MD, Saint Louis, MO, (leem@mir.wustl.edu) (Presenter) Nothing to Disclose

Mitva J. Patel, MD, Columbus, OH (Presenter) Nothing to Disclose

Stamatia V. Destounis, MD, Scottsville, NY (Presenter) Research Grant, FUJIFILM Holdings Corporation; Research Grant, Hologic,
Inc; Research Grant, QT Ultrasound LLC

Wade C. Hedegard, MD, Rochester, NY (Presenter) Nothing to Disclose

Carol H. Lee, MD, New York, NY (Presenter) Nothing to Disclose

Colleen H. Neal, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

Carol M. Dell, MD, Lexington, KY (Presenter) Nothing to Disclose

Roberta A. Jong, MD, Toronto, ON (Presenter) Nothing to Disclose

Gary J. Whitman, MD, Houston, TX (Presenter) Book contract, Cambridge University Press

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

Hiroyuki Abe, MD, Chicago, IL, (habe@radiology.bsd.uchicago.edu) (Presenter) Consultant, Seno Medical Instruments, Inc
Karla A. Sepulveda, MD, Houston, TX (Presenter) Nothing to Disclose

Amy L. Kerger, DO, Columbus , OH, (amy.kerger@osumc.edu) (Presenter) Nothing to Disclose

Jill J. Schieda, MD, Cleveland, OH, (jschieda@metrohealth.org) (Presenter) Nothing to Disclose

Mai A. Elezaby, MD, Madison, WI (Presenter) Nothing to Disclose

Amado B. del Rosario, DO, Chicago, IL (Presenter) Nothing to Disclose

Andrew Bowman, MD, PhD, Jacksonville, FL (Presenter) Nothing to Disclose

Elizabeth R. Deperi, MD, Jacksonville, FL (Presenter) Nothing to Disclose

Candice W. Bolan, MD, Jacksonville, FL, (bolan.candice@mayo.edu) (Presenter) Nothing to Disclose

Jiyon Lee, MD, New York, NY, (jiyon.lee@nyumc.org ) (Presenter) Nothing to Disclose

Kirti M. Kulkarni, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Establish criteria for MR Image-guided breast biopsy patient selection. 2) Cultivate a working understanding of MR Image-guided
biopsy and needle localization instrumentation and implementation. 3) Basic MR Image-guided biopsy and needle localization
parameters and requirements for appropriate coil, needle and approach selection. 4) Discuss practice integration issues. 5) Discuss
pearls and pitfalls associated with successful MR Image-guided biopsy.

ABSTRACT

This course is intended to provide both basic didactic instruction and hands-on experience in the application of MRI guided breast
biopsy. MRI provides greater sensitivity for detecting breast cancer compared with mammography and ultrasound, although with
imperfect specificity. MRI guided biopsy is required to confirm or exclude maligancy for MRI only findings. This course will be
devoted to the understanding and identification of the following pertaining to MRI guided biopsy: 1) appropriate patient selection 2)
optimal positioning for biopsy 3) target selection and confirmation 4) various biopsy technologies and techniques 5) potential
problems and pitfalls.



RC151
Modern Non-invasive Imaging of Cholestatic Liver Diseases

Sunday, Nov. 29 2:00PM - 3:30PM Location: S404AB

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

Participants

Ahmed Ba-Ssalamah, MD, Vienna, Austria (Presenter) Nothing to Disclose
Aliya Qayyum, MBBS, Houston, TX (Presenter) Nothing to Disclose
Richard M. Gore, MD, Evanston, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe MRI ; MRCP techniques for evaluating biliary disease. 2) List applications in malignant biliary disease. 3) List applications
in benign conditions of the biliary tract.

ABSTRACT

This workshop is designed to review the broad spectrum of morphologic and functional features encountered in patients with
cholestatic liver diseases involving the intrahepatic and extrahepatic bile ducts and adjacent liver parenchyma, in correlation with
the histopathologic hallmark of this group of diseases the so-called "vanishing duct sign. We will start by explaining the role of
various different imaging modalities including invasive endoscopic retrograde cholangiopancreatography (ERCP) and non-invasive
conventional T2 weighted magnetic resonance cholangiography (MRCP) as well as gadoxetic acid-enhanced T1 MRCP and diffusion
weighted images to expedite the evaluation of patients with known or suspected cholestatic liver diseases. Next, we will discuss
the broad spectrum of biliary disorders that define cholestatic liver diseases including: primary sclerosing cholangitis (PSC), primary
biliary cirrhosis (PBC), ischemic cholangiopathy, chronic rejection following liver transplant, drug-induced liver injury (DILI),
infectious secondary cholangitis, cystic fibrosis (CF), etc.



RC152
Techniques for Interventional Sonography and Thermal Ablation (Hands-on)

Sunday, Nov. 29 2:00PM - 3:30PM Location: E264

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

Participants

Stephen C. O'Connor, MD, Springfield, MA (Moderator) Nothing to Disclose

Alda F. Cossi, MD, Boston, MA (Presenter) Nothing to Disclose

Neil T. Specht, MD, Trumbull, CT (Presenter) Nothing to Disclose

Mark L. Lukens, MD, Greensboro, NC (Presenter) Nothing to Disclose

Michael A. Mahlon, DO, Tacoma, WA (Presenter) Nothing to Disclose

Manish N. Patel, DO, Cincinnati, OH, (manish.patel@cchmc.org) (Presenter) Nothing to Disclose

Hollins P. Clark, MD, MS, Winston Salem, NC (Presenter) Nothing to Disclose

Mark J. Hogan, MD, Columbus, OH (Presenter) Nothing to Disclose

Carmen Gallego, MD, Madrid, Spain, (cgallego@salud.madrid.org) (Presenter) Nothing to Disclose

Mabel Garcia-Hidalgo Alonso, MD, Madrid, Spain (Presenter) Nothing to Disclose

John D. Lane, MD, Bayside, WI (Presenter) Nothing to Disclose

William W. Mayo-Smith, MD, Boston, MA (Presenter) Author with royalties, Reed Elsevier; Author with royalties, Cambridge
University Press

Humberto G. Rosas, MD, Madison, WI (Presenter) Nothing to Disclose

Kristin M. Dittmar, MD, Columbus, OH (Presenter) Nothing to Disclose

Nicholas A. Zumberge, MD, Columbus, OH (Presenter) Stockholder, Abbvie Inc; Stockholder, Cerner Corporation; Stockholder,
Dexcom, Inc; Stockholder, Exact Sciences Corporation; Stockholder, Gilead Sciences, Inc; Stockholder, Merck & Co, Inc;
Stockholder, Northwest Biotherapeutics Inc

Veronica J. Rooks, MD, Honolulu, HI (Presenter) Nothing to Disclose

James W. Murakami, MD, Columbus, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify basic skills, techniques, and pitfalls of freehand invasive sonography. 2) Discuss and perform basic skills involved in
thermal tumor ablation in a live learning model. 3) Perform specific US-guided procedures to include core biopsy, abscess drainage,
vascular access, cyst aspiration, soft tissue foreign body removal, and radiofrequency tumor ablation. 4) Incorporate these
component skill sets into further life-long learning for expansion of competency and preparation for more advanced interventional
sonographic learning opportunities.

ABSTRACT



RC153
Informatics-enabled Peer Review - Lessons from Large Scale Implementations

Sunday, Nov. 29 2:00PM - 3:30PM Location: S404CD

El @

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

Participants
Jonathan B. Kruskal, MD, PhD, Boston, MA, (jkruskal@bidmc.harvard.edu) (Moderator) Author, UpToDate, Inc

LEARNING OBJECTIVES
Sub-Events

RC153A ACR RadPeer Experiences

Participants
Hani H. Abujudeh, MD, MBA, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Discuss the components of the ACR RADPEER system. 2) List the strengths and weakness of RADPEER.
ABSTRACT

RADPEER is the ACR peer review system, used by over 17,000 radiologists. It is the largest radiology peer review systemin the
world. RADPEER has undergone many improvements since first released, and more improvements are coming in the future. RADPEER
design includes an interesting case section. Future improvements may be in ways to use RADPEER data for Performance
Improvement activities.

RC153B Focus on Workflow Integration

Participants
Tarik K. Alkasab, MD, PhD, Boston, MA, (talkasab@mgh.harvard.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe how RADPEER-based systems are typically integrated into radiology workflows. 2) Describe how alternative, group-
based peer review systems can be integrated into radiology workflows. 3) Discuss emerging methods of integrating radiology peer
review with the radiologist workday.

RC153C Peer Review Analytics

Participants
V. Anik Sahni, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the importance of analytics in the peer review process. 2) Explore the IT solutions available to develop an analytics
tool. 3) Discuss data presentation and important key metrics.

RC153D Impact of Peer Review on the Quality of Interpretation

Participants
Jonathan B. Kruskal, MD, PhD, Boston, MA, (jkruskal@bidmc.harvard.edu) (Presenter) Author, UpToDate, Inc

LEARNING OBJECTIVES

1) Discuss emerging options for effective peer review. 2) Describe ways in which pee rreview can result in improved perfromancve.
3) Descibe methods for improving the utility and effectiveness of the peer review process.

ABSTRACT
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 B. Kruskal, MD, PhD - 2012 Honored Educator



RC154
Precision Medicine through Image Phenotyping

Sunday, Nov. 29 2:00PM - 3:30PM Location: S403A

=Y 1 Y ) E3

AMA PRA Category 1 Credits ™: 1.
ARRT Category A+ Credits: 1.50

Participants
Ella A. Kazerooni, MD, Ann Arbor, MI (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To learn what the term precision medicine means. 2) To understand how informatics intersects with clinical radiology to enable
precision medicine in practice. 3) To learn through concrete examples how informatics based radiology precision medicine impacts
health

ABSTRACT

Biomarkers have been emrabced by both the scientific and regulatory communities as surrogates end points for clinical trials, paving
the way for their widespread use in medicine. The field of imaging biomarkers has exploded, and the their integration into clinical
practice relies heaving on and intersects with the field of bioinformatics.. Once specific biomakers are show to have value, easily
integrating them into the digital environment of the radiologist and communcating them to the health care providers and or directly
to patients effeiciently and seamlessly is important for their value and impact on health to be realized. Culturally, it is taking
radiologists from the era of description and largely qualitative reporting, into a quantitative future state, and leveraging informatics
to extract information from imaging alone ot together with data available in the electronic medical record is essential for future
sucess in this new world. To get there, understanding the impact of this approach as a value of our services, and standardization
of imaging technques along the lines of what the RSNA QIBA initiative is designing, are essential, so that imaging biomarkers are
robust, accurate and reprodicbile. Embraching this approach enables and facilitates new appracohes, relationships of imaging and IT
researchers, vendors and consumers, to fully realize the possiblities. This course will discuss and describe the overall constructs,
and use tangible exams of using this in practice today and for the future.

Sub-Events

RC154A Lung Nodules: Combining Population and Patient Specific Data to Inform Personalized Decision
Making

Participants

Eliot L. Siegel, MD, Severna Park, MD (Presenter) Research Grant, General Electric Company; Speakers Bureau, Siemens AG; Board
of Directors, Carestream Health, Inc; Research Grant, XYBIX Systems, Inc; Research Grant, Steelcase, Inc; Research Grant, Anthro
Corp; Research Grant, RedRick Technologies Inc; Research Grant, Evolved Technologies Corporation; Research Grant, Barco nv;
Research Grant, Intel Corporation; Research Grant, Dell Inc; Research Grant, Herman Miller, Inc; Research Grant, Virtual Radiology;
Research Grant, Anatomical Travelogue, Inc; Medical Advisory Board, Fovia, Inc; Medical Advisory Board, Toshiba Corporation;
Medical Advisory Board, McKesson Corporation; Medical Advisory Board, Carestream Health, Inc; Medical Advisory Board, Bayer AG;
Research, TeraRecon, Inc ; Medical Advisory Board, Bracco Group; Researcher, Bracco Group; Medical Advisory Board, Merge
Healthcare Incorporated; Medical Advisory Board, Microsoft Corporation; Researcher, Microsoft Corporation

LEARNING OBJECTIVES

1) Describe how data from a clinical trial can be repurposed as a decision support tool. 2) List some of the potential techniques
that can be utilized to predict likelihood of a malignant nodule from the NLST database. 3) Explain how the Fleischner Guidelines can
be personalized utilizing data from NLST and PLCO. 4) Detail the implications for lung screening trials of having access to NLST and
PLCO data. 5) Demonstrate how a healthcare enterprise can create their own local reference database using information from their
own patient population.

ABSTRACT

The era of personalized/precision medicine offers the potential to utilize patient and lesion specific data to personalize screening
and diagnostic work-up, diagnosis, and treatment selection to a particular patient to optimize effectiveness. Although recently, the
emphasis has been on utilization of genomic data in personalized medicine, there is a 'gold mine' of useful data in previously
conducted clinical trials as well as patient medical electronic records that has, until now, gone largely untapped. The purpose of
this presentation is to describe how the screening, diagnosis, and treatment of lung nodules can be personalized utilizing data from
the NLST and PLCO clinical trials and how the Fleischner Guidelines and screening criteria for lung cancer can be modified according
to the characteristics of an individual patient and individual nodule. The presentation will also include ways in which a facility can
collect local data on their own patients to supplement these reference databases with experience from their own patient
population.

RC154B Managing Cardiovascular Care through Image Phenotyping Combined with Patient Level Data

Participants
John J. Carr, MD, MS, Nashville, TN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.
ABSTRACT

Cardiovascular diseases(CVD) develop over an individual's lifetime. CVD is the number one cause of death and morbidity worldwide.
Integrated application of genomics, quantitative imaging and "big data" has the potential to positively transform cardiovascular



prevention and care and reduce the health and economic consequence of CVD. In this talk we will review how easily obtainable
imaging biomarkers, already available, can power this change. Measures of cardiac and vascular structure and function as well as
body composition provide great insight into and individual's risk of CVD, level of physical activity, diet, vascular health and general
well-being.



RCA12
National Library of Medicine: Find Articles You Need: Searching PubMed/MEDLINE Efficiently (Hands-on)

Sunday, Nov. 29 2:00PM - 3:30PM Location: S401AB

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

Participants
Tony Nguyen, MLIS, Baltimore, MD, (tnguyen@hshsl.umaryland.edu) (Presenter) Nothing to Disclose
Holly Ann Burt, MLIS, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand how PubMed constructs a query and how to develop and refine effective search strategies in radiology. 2) Use
PubMed tools including Clinical Queries, Related Articles, Single Citation Matcher and Loansome Doc. 3) Build focused searches using
the Medical Subject Headings (MeSH) vocabulary for radiology and limit searches to radiology-oriented journals. 4) Understand how
to save and download citations.

ABSTRACT

This hands-on workshop covers key searching techniques, changes to PubMed, and how to develop effective search strategies for
PubMed and MEDLINE. Topics covered include: why keywords don't always give the results you expect, how to limit to specific
journals, quick searches to find evidence-based citations, how to access full-text articles, and downloading citations to reference
manger programs. The National Library of Medicine (NLM) provides free web access to nearly 24 million citations for biomedical and
clinical medical articles through PubMed (available online at PubMed.gov). MEDLINE is a subset of PubMed which includes links to
sites providing full text articles and to other related databases and resources.

URL
Handout:Holly Ann Burt

http://abstract.rsna.org/uploads/2015/13013403/2015pubmedRSNA. pdf



RCB12

Creating and Delivering Online and Mobile Education Content: From Online Courses to Interactive iBooks
(GELER]))

Sunday, Nov. 29 2:00PM - 3:30PM Location: S401CD

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

Participants
George L. Shih, MD, MS, New York, NY, (george@cornellradiology.org ) (Moderator) Consultant, Image Safely, Inc; Stockholder,
Image Safely, Inc; Consultant, Angular Health, Inc; Stockholder, Angular Health, Inc;

LEARNING OBJECTIVES

1) Assess the potential of online and mobile e-learning innovations to augment your residents', medical students', and staff's
educational curricula. 2) Acquire the domain knowledge to use already available content (eg, PowerPoint presentations) to both
create video content and deploy e-learning courses on modern web-based and mobile platforms. 3) Acquire the domain knowledge
to create an interactive Apple iBook (electronic books) with text, images, video, and interactive questions.

ABSTRACT

1. From OpenCourseWare to the Khan Academy, and now to Coursera and edX, e-learning has been dramatically improved over the
last decade, changing education from the normal classroom into learning done at convenience, and also allows for more creative
and engaging content during the typical lecture. Stanford Med published positive initial findings in utilizing video-based lectures in
an interactive class setting. Leveraging this new way of learning, requires knowledge about the types of technology and platforms
for these courses.2. The workflow required to host an e-learning course can be summarized in 3 steps: (a) creating the educational
content, (b) hosting the materials, and (c) making the materials available to the intended audience. E-content today typically
consists of lecture slides along with video recordings captured by technology like TechSmith Camtasia (non-free) and Apple
Quicktime (free). Once the materials are created and edited, one must choose a suitable hosting platform realistic to the skills and
goals of the instructor with options that include coursesites.com, iTunes U, and YouTube / Google Hangouts. Students can then be
invited to view the material or the content can be made available to the public.3. Creating and publishing e-books is a great way to
share your teaching material as an engaging interactive tool. Publishing in e-book format solves many logistical problems of
conventional publishing and the e-book format has interactive features that paper books can't match. We will review the process of
creating your own e-book from assembling material to layout design to submitting for e-publication. Specifically Apple iBooks Author
software will be used to demonstrate converting an existing Powerpoint presentation or journal publication into an e-book. In
addition, the course will go over how to publish with or without DRM (copy-protection) and ways to obtain an ISBN for publishing
for sale. Online resources will also be reviewed.

Sub-Events

RCB12A Screencasting Basics on the Desktop and on the iPad

Participants
Ian R. Drexler, MD, MBA, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

RCB12B Massive Open Online Course (MOOC) Creation and Hosting

Participants
Kurt T. Teichman, BSc, MEng, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

RCB12C Interactive iBooks to Supplement your Online Course

Participants
Alan C. Legasto, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.



RCC12
IHE Workflow Efficiency from Acquisition to the Report

Sunday, Nov. 29 2:00PM - 3:30PM Location: S501ABC

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

Participants

Bradley J. Erickson, MD, PhD, Rochester, MN (Moderator) Stockholder, Evidentia Health, Inc; Stockholder, OneMedNet Corporation;
Stockholder, Voicelt Technologies, LLC

Bradley J. Erickson, MD, PhD, Rochester, MN (Presenter) Stockholder, Evidentia Health, Inc; Stockholder, OneMedNet Corporation;
Stockholder, Voicelt Technologies, LLC

Harry Solomon, Barrington, IL (Presenter) Employee, General Electric Company

Brad Genereaux, Waterloo, ON, (brad.genereaux@agfa.com) (Presenter) Employee, Agfa-Gevaert Group

LEARNING OBJECTIVES

1) Understand the IHE profile for managing radiology report templates (MRRT). 2) Learn about the RSNA template library and how it
works together with the MRRT profile so you can easily download and use RSNA templates. 3) Discover how the MRRT profile allows
you to take your templates with you when you change systems or change jobs. 4) Review the enhanced features available in MRRT
templates.

ABSTRACT

The purpose of this session is to demonstrate how existing and planned IHE profiles can help improve the workflow in a medical
imaging department, and help those responsible for its operation, monitor what is happening. Prior IHE profiles focused heavily on
traditional RIS and PACS. Newer projects are focused on departmental workflow management and monitoring, as well as exchange
of images and reports between medical facilities. We will also describe future possible profiles for utilizing RadLex to improve
radiologist efficiency and improve departmental workflow.



RCA13
3D Printing (Hands-on)

Sunday, Nov. 29 4:00PM - 5:30PM Location: S401AB

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

Participants

Frank J. Rybicki III, MD, PhD, Ottawa, ON (Moderator) Research Grant, Toshiba Corporation;
Frank J. Rybicki III, MD, PhD, Ottawa, ON (Presenter) Research Grant, Toshiba Corporation;
Jane S. Matsumoto, MD, Rochester, MN (Presenter) Nothing to Disclose

Jonathan M. Morris, MD, Rochester, MN (Presenter) Nothing to Disclose

Dimitris Mitsouras, PhD, Boston, MA (Presenter) Research Grant, Toshiba Corporation; Speakers Bureau, Toshiba Corporation
Andreas Giannopoulos, MD, Boston, MA, (agiannopoulosli@partners.org) (Presenter) Nothing to Disclose
Nicole Wake, MS, New York, NY (Presenter) Nothing to Disclose

Peter C. Liacouras, PhD, Bethesda, MD (Presenter) Nothing to Disclose

Thomas A. Foley, MD, Rochester, MN (Presenter) Nothing to Disclose

Kiaran P. McGee, PhD, Rochester, MN (Presenter) Nothing to Disclose

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

Shannon N. Zingula, MD, Rochester, MN (Presenter) Nothing to Disclose

Leonid Chepelev, MD,PhD, Ottawa, ON (Presenter) Nothing to Disclose

Adnan M. Sheikh, MD, Ottawa, ON (Presenter) Nothing to Disclose

AiLi Wang, Ottawa, ON (Presenter) Nothing to Disclose

Wilfred Dang, BS, Ottawa, ON (Presenter) Nothing to Disclose

Ekin P. Akyuz, BSc, Ottawa, ON (Presenter) Nothing to Disclose

Taryn Hodgdon, MD, Ottawa, ON (Presenter) Nothing to Disclose

Carlos H. Torres, MD, Ottawa, ON (Presenter) Nothing to Disclose

Anji Tang, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn the Standard Tessellation Language (STL) file format that is used in 3D priting. 2) Be exposed to a software package to
enable segmentation of DICOM images using semi-automated and manual segmentation algorithms, allowing the user to demarcate
desired parts. The most commonly used tools are thresholding, region growing, and manual sculpting. 3) Learn refinement of an
output STL output so that it can be optimized for accurate printing of the desired anatomy and pathology. This step uses Computer
Aided Design (CAD) software is used to perform steps such as "wrapping" and "smoothing" to make the model more homogeneous.

ABSTRACT

"3D printing" refers to fabrication of a tangible object from a digital file by a 3D printer. Materials are deposited layer-by-layer and
then fused to form the final object. There are several 3D printing technologies that share similarities but differ in speed, cost, and
resolution of the product. Digital Imaging and Communications in Medicine (DICOM) image files cannot be used directly for 3D
printing; further steps are necessary to make them readable by 3D printers. 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 output the hand held part of the
patient's anatomy. This 90 minute session will begin with a DICOM file and will proceed through the steps to create a printable STL
file. 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.

URL
Active Handout:Frank John Rybicki

http://abstract.rsna.org/uploads/2015/14003455/Active RCA13.pdf



RCC13
Optimizing PowerPoint Slides

Sunday, Nov. 29 4:00PM - 5:30PM Location: S501ABC

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

Participants
William J. Weadock, MD, Ann Arbor, MI (Presenter) Owner, Weadock Software, LLC
Sarah C. Abate, BS, Ann Arbor, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the components of an optimal slide presentation. 2) Learn about common errors made in slide preparation and how they
can be avoided. 3) Learn about how to improve the quality of a presentation by using optimal different slide backgrounds, font size
and color, and image sizes. 4) Learn tips to ensure a smooth presentation.

ABSTRACT

Electronic presentations are very common in radiology practice. This hands-on demonstration and questions and answer session will
show attendees how to optimize their presentations. The focus will be on the use of slide templates, color selection (font and
background), font and image size, and animations. Additional review of image and video display and management will be covered.
Demonstrations will include tips to decrease time creating and modifying presentations. Bring your questions!



SPDL20
RSNA Diagnosis Live™: 'Bo you don't know Didley' - Test Your Diagnostic Skills at the Crack of Dawn

Monday, Nov. 30 7:15AM - 8:15AM Location: E451B

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

Participants

Adam E. Flanders, MD, Penn Valley, PA (Presenter) Nothing to Disclose

Christopher G. Roth, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Sandeep P. Deshmukh, MD, Philadelphia, PA, (sandeep.deshmukh@jefferson.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The participant will be introduced to a series of radiology case studies via an interactive team game approach designed to
encourage "active" consumption of educational content. 2) The participant will be able to use their mobile wireless device (tablet,
phone, laptop) to electronically respond to various imaging case challenges; participants will be able to monitor their individual and
team performance in real time. 3) The attendee will receive a personalized self-assessment report via email that will review the
case material presented during the session, along with individual and team performance. This interactive session will use RSNA
Diagnosis Live™. Please bring your charged mobile wireless device (phone, tablet or laptop) to participate.



SPSC20
Controversy Session: Enteral Contrast for CT...High or Dry?

Monday, Nov. 30 7:15AM - 8:15AM Location: E451A

= G

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

m Discussions may include off-label uses.

Participants
Kumaresan Sandrasegaran, MD, Carmel, IN (Moderator) Nothing to Disclose

Sub-Events

SPSC20A Pro Enteral Contrast

Participants
Perry J. Pickhardt, MD, Madison, WI (Presenter) Co-founder, VirtuoCTC, LLC; Stockholder, Cellectar Biosciences, Inc; Research
Consultant, Bracco Group; Research Consultant, KIT ; Research Grant, Koninklijke Philips NV

LEARNING OBJECTIVES

1) Identify the advantages and disadvantages for the use of enteral contrast at CT. 2) Compare and contrast the various types of
enteral contrast (positive, neutral, and negative). 3) Assess the appropriateness of the use of enteral contrast according to
specific study indication.

ABSTRACT

N/A

URL

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/

Perry J. Pickhardt, MD - 2014 Honored Educator

SPSC20B  Against Enteral Contrast for Most CT Indications

Participants
Benjamin M. Yeh, MD, San Francisco, CA, (ben.yeh@ucsf.edu) (Presenter) Research Grant, General Electric Company; Author with
royalties, Oxford University Press; Shareholder, Nextrast, Inc;

LEARNING OBJECTIVES

1) Review the evidence for the use and non-use of positive oral contrast material for CT will be reviewed. 2) Discuss artifacts and
interpretive pitfalls arising from positive oral contrast use at CT. 3) Understand issues of patient tolerance and compliance with
positive oral contrast use. 4) Explore specific scenarios where non-use of positive oral contrast outweighs the use of oral contrast
will be explored, including in the emergency room setting, and when bowel pathology such as ischemia and inflammation is of
concem.

ABSTRACT

As our multidetector CT technology improves and our understanding of imaging technique progresses, the use or non-use of
positive oral contrast for CT imaging is evolving. Although positive oral contrast is used by the great majority of radiologists for
routine CT imaging and has undisputed value, specific scenarios are emerging where positive oral contrast usage is harmful to
accurate imaging diagnosis and patient care. This discussion will explore the economic, logistical, interpretive, and side effect
issues of positive oral contrast usage in the modern CT practice. A re-examination of when it is appropriate not to use positive oral
contrast will be discussed, and include rapid patient triage in the emergency setting, certain subsets of abdominopelvic imaging,
and patient tolerance.The economic and radiation dose cost of positive oral contrast use will also be explored.

URL
Active Handout:Benjamin M. Yeh

http://abstract.rsna.org/uploads/2015/15003369/SPSC20B. pdf



SPSH20
Hot Topic Session: PET/MR and Hyperpolarized MR for GU Imaging

Monday, Nov. 30 7:15AM - 8:15AM Location: E450B

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

Participants
Zhen J. Wang, MD, Hillsborough, CA, (jane.wang@ucsf.edu) (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To become familiar with current PET-MR imaging strategies. 2) To learn the current and future applications of PET-MR in
genitourinary oncology including gynecological cancers and prostate cancer. 3) To understand the principles of hyperpolarized
carbon-13 MR metabolic imaging 4) To learn the clinical utility of hyperpolarized carbon-13 MR for measuring prostate cancer
aggressiveness and response to therapy

ABSTRACT
URL
Sub-Events

SPSH20A  PET/MRI of Gynecological Malignancies

Participants
Raj M. Paspulati, MD, Cleveland, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) PET-MRI protocol and workflow for Gynecological cancer. 2) Role of PET-MRI in Gynecological cancer staging, treatment planning
and follow up for treatment response. 3) PET-MR Imaging pit falls and limitations.

SPSH20B Imaging of Prostate Cancer: Potential of PET/MRI with Tracers beyond FDG

Participants
Matthias Roethke, MD, Heidelberg, Germany (Presenter) Speaker, Siemens AG

LEARNING OBJECTIVES

View learning objectives under main course title.

Handout:Matthias Roethke

http://abstract.rsna.org/uploads/2015/15006404/Roethke Prostate RSNA handout.pdf

SPSH20C  Hyperpolarized 13C MR Clinical Trials of Prostate Cancer

Participants
John Kurhanewicz, PhD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.



MSAS21
Global Health (Sponsored by the Associated Sciences Consortium) (An Interactive Session)

Monday, Nov. 30 8:30AM - 10:00AM Location: S105AB

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

Participants
Alexander Yule, DSc, Cardiff, United Kingdom (Moderator) Nothing to Disclose
Susan Crowley, MEd, RT, Toronto, ON (Moderator) Nothing to Disclose

Sub-Events

MSAS21A Challenges of Medical Imaging in Resource Limited Communities

Participants
Melissa Culp, MEd, RT(R)(MR), Chevy Chase, MD, (mculp@rad-aid.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The participant will learn about challenges related to working in a resource limited community. 2) The participant will understand
differences in radiology workflow that result from imaging in a resource limited community. 3) The participant will comprehend the
importance of working with and recognizing partners involved in a radiology global health initiative to address challenges and have
successful outcomes.

ABSTRACT

Radiology enterprises in low-resource settings often have unique challenges as a result of limited infrastructure and funding,
difficulty obtaining service and maintenance for equipment, and the need for human resource and capacity building. Successful
radiology global health initiatives in resource limited environments require an objective analysis of site Radiology Readiness and open
communication with partners bilaterally. As a 501(c)(3) non-profit with United Nations affiliation and official relations with the World
Health Organization, RAD-AID International is uniquely positioned to work with local stakeholders, professional organizations, and
volunteers to address these needs and have successful outcomes.

MSAS21B Role of Medical Imaging on Global Health

Participants
Miriam N. Mikhail, MD, Geneva, Switzerland (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Participants will learn about the role of the WHO in radiology-related public health initiatives, including support of imaging referral
guidelines and the launch of AFROSAFE (African counterpart of Image Gently/Image Wisely and EUROSAFE). 2) Participants will
learn about the potential for continued and greater collaboration of the WHO and radiology entities: synergies in dealing with
priority public health trends.

ABSTRACT

The World Health Organization (WHO), a U.N. agency with a mandate as the directing and coordinating authority of international
public health work, facilitates collaboration to promote global health in a strategic, harmonized fashion concordant with specific
core functions. With radiology in mind, this presentation provides an overview of some priority public health issues and trends, the
increase in global non-communicable diseases and the proportionate need for greater availability of medical imaging, governance
and the importance of WHO interaction with radiology-related professional societies and organizations, recurrent problems
encountered during medical equipment donations, priority design needs for imaging equipment for use in low-resource settings,
radiation protection initiatives, and a few words on the Ebola epidemic and personal protective equipment.

Active Handout:Miriam Niveen Mikhail
http://abstract.rsna.org/uploads/2015/15002336/Active Handout_Radiation Safety Education links v2 (1).pdf

MSAS21C  Organizational Support for Global Imaging Needs

Participants
Jonathan Mazal, MS, RRA, Bethesda, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The participant will learn about the role of radiology-specific professional societies in global health. 2) The participant will
understand the strategy for seeking and lending expert opinion on global imaging guidelines from an international membership base.
3) The participant will comprehend the importance of having professional societies present to advocate on behalf of imaging
professionals on an international level.

ABSTRACT

National radiology-specific professional societies often work with their local governments, representing the perspectives and needs
of their members to ensure they are provided with the necessary tools and working conditions required to provide optimal care to
their patients. The same proves true on the international level in regards to development and dissemination of guidelines impacting
the practice of radiology within a global health perspective. As one of the leading organizations advocating on behalf of imaging



professionals in over 90 countries worldwide, the International Society of Radiographers and Radiologic Technologists (ISRRT) holds
official relations with the United Nations and routinely convenes with their key health related agencies on matters affecting the field
of radiology.



MSCM21
Case-based Review of Magnetic Resonance (An Interactive Session)

Monday, Nov. 30 8:30AM - 10:00AM Location: S100AB

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

Participants
John R. Leyendecker, MD, Dallas, TX (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) Be familiar with the MRI appearance of common musculoskeletal derangements of the hip. 2) Develop a differential diagnosis for
musculoskeletal soft tissue tumors based on MRI appearance. 3) Distinguish between common benign and malignant liver neoplasms.
4) Be familiar with the typical MRI appearance of select female pelvic disorders.

ABSTRACT

This session will help attendees recognize and manage select, commonly encountered musculoskeletal and abdominopelvic
abnormalities based on their MRI appearances using a case-based, interactive format.

Sub-Events

MSCM21A Musculoskeletal MRI of the Hip and Pelvis

Participants
Mini N. Pathria, MD, San Diego, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Mini Nutan Pathria
http://abstract.rsna.org/uploads/2015/15002720/Active -MSCM21A.pdf

MSCM21B MRI of Soft Tissue Masses of the Extremities

Participants
Kirkland W. Davis, MD, Madison, WI, (kdavis@uwhealth.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Distinguish characteristic extremity soft tissue masses on the basis of signal characteristics, such as high signal on T1-weighted
images or low signal on all sequences.

ABSTRACT

MSCM21C MRI of the Liver

Participants
Nicole M. Hindman, MD, New York, NY, (Nicole.Hindman@nyumc.org) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize and analyze benign but unusual liver lesions. 2) Analyze uncommon presentations of liver lesions. 3) Recognize
neoplastic mimics of benign lesions in the liver (eg, a colon metastasis mimicking a hemangioma) .

ABSTRACT

This session will cover common and uncommon presentations of liver lesions on several modalities (ultrasound, CT and MRI). A brief
interactive review of common, but atypical presentations of both benign and malignant liver lesions will be presented. Malignant
mimics of benign liver lesions will also be shown, with features that should be analyzed in order to better characterize the lesion,
and appropriately raise concern (eg, for a metastasis or intrahepatic cholangiocarcinoma instead of a benign hemangioma). Recent
advances in liver lesion characterization will be covered.

MSCM21D MRI of the Female Pelvic Organs

Participants
Christine O. Menias, MD, Scottsdale, AZ, (menias.christine@mayo.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.
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/

Christine O. Menias, MD - 2013 Honored Educator
Christine O. Menias, MD - 2014 Honored Educator
Christine O. Menias, MD - 2015 Honored Educator



MSMC21

Cardiac CT Mentored Case Review: Part I (In Conjunction with the North American Society for Cardiac
Imaging) (An Interactive Session)

Monday, Nov. 30 8:30AM - 10:00AM Location: S406A

ca fi T

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

Participants

Pamela K. Woodard, MD, Saint Louis, MO (Director) Research Consultant, Bristol-Myers Squibb Company; Research Grant, Astellas
Group; Research Grant, F. Hoffmann-La Roche Ltd; Research Grant, Bayer AG; Research agreement, Siemens AG; Research Grant,
Actelion Ltd; Research Grant, Guerbet SA; ; ;

Pamela K. Woodard, MD, Saint Louis, MO (Moderator) Research Consultant, Bristol-Myers Squibb Company; Research Grant, Astellas
Group; Research Grant, F. Hoffmann-La Roche Ltd; Research Grant, Bayer AG; Research agreement, Siemens AG; Research Grant,
Actelion Ltd; Research Grant, Guerbet SA; ; ;

Jill E. Jacobs, MD, New York, NY (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify cardiac and coronary artery anatomy. 2) Recognize cardiac disease processes, including coronary atherosclerosis, as
diagnosed on CT. 3) Understand methods of cardiac CT and coronary CT angiography post-processing.

Sub-Events

MSMC21A Normal Coronal Anatomy

Participants
Shawn D. Teague, MD, Indianapolis, IN (Presenter) Stockholder, Apple Inc

LEARNING OBJECTIVES

1) Recognize normal anatomy and common variants of the coronary arteries. 2) Understand the unique advantages and
disadvantages of CT for coronary artery evaluation. 3) Describe the current State-of-the-Art capabilities for CT in coronary artery
evaluation.

ABSTRACT

MSMC21B Anomalous Coronary Arteries

Participants
Cylen Javidan-Nejad, MD, Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Using Coronary Artery CT cases to review anomalous origins of the coronary arteries



MSMI21
Molecular Imaging Symposium: Basics of Molecular Imaging

Monday, Nov. 30 8:30AM - 10:00AM Location: S405AB

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

m Discussions may include off-label uses.

Participants
Jan Grimm, MD, PhD, New York, NY (Moderator) Nothing to Disclose
Zaver M. Bhujwalla, PhD, Baltimore, MD (Moderator) Nothing to Disclose

Sub-Events

MSMI21A  MI Using Radioactive Tracers

Participants
Jan Grimm, MD, PhD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) In this course, we will discuss the various radio tracers and their applications in Molecular Imaging studies. Participants will
understand in which situations to use which radio tracers, what to consider when developing the imaging construct and what
controls to obtain for nuclear imaging studies. Examples will contain imaging with small molecules, with antibodies and nanoparticles
as well as with cells in order to provide the participants with examples how o correctly perform their imaging studies. Most of the
examples will be from the oncology field but their underlying principles are universally applicable to other areas as well.

ABSTRACT

Nuclear Imaging is currently the only true "molecular" imaging method utilized in clinic. It offers quantitative imaging of biological
processes in vivo. Therefore, it is not surprising that it is also highly frequented in preclinical imaging applications since it is
currently the only true quantitative imaging method. Multiple agents have been developed, predominantly for PET imaging but also
for SPECT imaging.In this talk, we will discuss the application of radio tracers to molecular imaging and what to consider. Common
pitfalls and mistakes as well as required measures to avoid these will be discussed. We will discuss various examples of imaging
constructs, ranging from small molecules to antibodies, nanoparticles and even cells. In addition, the imaging modalities will also
briefly discussed, including PET, SPECT and Cherenkov imaging.

MSMI21B Molecular MRI and MRS

Participants
Zaver M. Bhujwalla, PhD, Baltimore, MD, (zbhujwal@jhmi.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

To define the role of MRI and MRS in molecular and functional imaging and cover specific applications in disease processes. The
primary focus will be advances in novel theranostic approaches for precision medicine.

ABSTRACT

With an array of functional imaging capabilities, magnetic resonance imaging (MRI) and spectroscopy (MRS) techniques are valuable
in obtaining functional information, but the sensitivity of detection is limited to the 0.1-1 mM range for contrast agents and
metabolites, respectively. Nevertheless, MRI and MRS are finding important applications in providing wide-ranging capabilities to
tackle key questions in cancer and other diseases with a 'molecular-functional' approach. An overview of these capabilities and
examples of MR molecular and functional imaging applications will be presented with a focus on theranostic imaging for precision
medicine.

MSMI21C Nanoparticles

Participants
Heike E. Daldrup-Link, MD, Palo Alto, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand important safety aspects of USPIO. 2) To recognize the value of immediately clinically applicable iron oxide
nanoparticles for tumor MR imaging applications. 3) To learn about clinically relevant new developments of theranostic USPIO.

ABSTRACT

Nanoparticles Nanoscale materials can be employed to develop novel platforms for understanding, diagnosing, and treating diseases.
Integrating nanomedicine with novel multi-modality imaging technologies spurs the development of new personalized diagnostic
tests and theranostic (combined diagnostic and therapeutic) procedures. This presentation will provide an overview over the
safety, diagnostic applications and theranostic developments of clinically applicable ultrasmall superparamagnetic iron oxide
nanoparticles (USPIO). USPIO which are currently used for clinical applications include ferumoxytol (Feraheme), an FDA-approved
iron supplement, and ferumoxtran-10 (Combidex/Sinerem), which is currently undergoing renewed clinical trials in Europe. Safety
considerations for these agents will be discussed. Both compounds provide long lasting blood pool enhancement, which can be used
for MR angiographies and tissue perfusion studies. Subsequently, USPIO are slowly phagocytosed by macrophages in the
reticuloendothelial system (RES), which can be used to improve MRI detection of tumors in liver, spleen, lymph nodes and bone



marrow. A slow phagocytosis by macrophages in inflammations and high grade tumors can be used to grade the severity of the
disease process and monitor new immune-modulating therapies. Novel developments include synthesis of multi-functional
nanoparticles, which can be detected with two or more imaging modalities, as well as clinically applicable approaches for in vivo
tracking of stem cell therapies. Since USPIO are not associated with any risk of nephrogenic sclerosis, they can be used as
alternative contrast agents to gadolinium chelates in patients with renal insufficiency or in patients in whom creatinine lab values
are not available. Ongoing pre-clinical developments include the development of improved, targeted and activatable nanoparticle
formulations, which can further improve sensitivity, specificity and theranostic imaging capabilities.

MSMI21D Contrast Ultrasound

Participants
Steven B. Feinstein, MD, Chicago, IL (Presenter) Research support, General Electric Company; Consultant, General Electric
Company; Investor, SonoGene LLC;

LEARNING OBJECTIVES

1) Inform: Clinical utility and safety of contrast enhanced ultrasound (CEUS) imaging. 2) Educate: Current diagnostic and
therapeutic approaches. 3) Introduce: Newer concepts for combined diagnostic and therapeutic applications.

MSMI21E  Quantitative Imaging Biomarkers

Participants
Richard L. Wahl, MD, Saint Louis, MO (Presenter) Research Consultant, Nihon Medi-Physics Co, Ltd;

LEARNING OBJECTIVES

1) Identify at least one method of assessing anatomic tumor response quantitatively. 2) Identify at least one method of assessing
metabolic tumor response using FDG PET quantitative. 3) Identify an MRI quantitative metric which is associated with cellularity of
biological processes.

ABSTRACT

Radiology initially developed as an analog imaging method in which non quantitative data were interpreted in a 'qualitative and
subjective' manner. This approach has worked well, but modern imaging also is digital, quantitative and has the opportunity for
more quantitative and objective interpretations. This lecture will focus on a few areas in which quantitative imaging is augmenting
qualitative image assessments to lead to more precise interpretation of images. Examples of such an approach can include
measuremental of tumor 'metabolic' activity using formalisms such as PERCIST 1.0; methods of assessment of tumor size and
volumes using the RECIST 1.1 and emerging formalisms and metrics of tumor heterogeneity, density, receptor density, diffusion,
vascular permeability and elasticity using techniques incuding PET/SPECT, MRI, CT and ultrasound. With quantitative imaging, the
opportunity to move from qualitative methods to precise in vivo quantitative pheontyping is a real one, with a quantitative
'phenome' complementing other 'omics' such as genomics. However, the quality of quantitation may vary and close attention to
technical methodologies and process are required to have reliable and accurate quantitation. The RSNA QIBA effort will be briefly
reviewed as one approach to achieve precise quantiative phenotyping. Examples of the use of quantitative phenotyping to inform
patient management will be discussed.

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/

Richard L. Wahl, MD - 2013 Honored Educator



MSRO21

BOOST: Gynecology-Oncology Anatomy - Radiologic Evaluation of Pelvic Malignancies in the Era of Imaging
Biomarkers (An Interactive Session)

Monday, Nov. 30 8:30AM - 10:00AM Location: S103AB

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

m Discussions may include off-label uses.

Participants

Saurabh Gupta, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Robert S. Hellman, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Paul M. Knechtges, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Mark D. Hohenwalter, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Beth A. Erickson, MD, Milwaukee, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review uterine/cervical anatomy and current anatomic imaging methods for the evaluation of pelvic malignancy. 2) Review the
current role of PET in the imaging of pelvic malignancy. 3) Discuss the growing role of imaging biomarkers ( e.g. diffusion weighted
imaging and perfusion imaging) in determining prognosis and treatment response for pelvic malignancies.



MSRO24
BOOST: Head and Neck-Oncology Anatomy (An Interactive Session)

Monday, Nov. 30 8:30AM - 10:00AM Location: S103CD

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

Participants
Sub-Events

MSRO24A Imaging of Larynx and Hypopharynx: Applied Anatomy

Participants
Suresh K. Mukherji, MD, Northville, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the normal anatomy of the larynx. 2) Discuss the spread patterns of the different primary sites of the larynx. 3) Explain
the information that imaging provides that directly affects staging and management.

ABSTRACT

This session will demonstrate the value of laryngeal imaging. This talk will review the normal anatomy of the larynx. The talk will
also discuss the spread patterns of the different primary sites of the larynx and illustrate the information that imaging provides that
directly affects staging and management of laryngeal cancer.

MSRO24B Current Concepts and Controversies in Contouring for Treating Laryngeal Carcinoma

Participants
Sung Kim, MD, New Brunswick, NJ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review anatomy of larynx as it relates to patterns of spread of squamous cell carcinoma. 2) Discuss how patterns of spread
affects how to contour larynx for radiation therapy.

MSRO24C QandA

Participants

MSRO24D Imaging of the Oral Cavity and Oropharynx: Applied Anatomy

Participants
Suresh K. Mukherji, MD, Northville, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the normal anatomy of the oral cavity and oropharynx. 2) Illustrate the normal spread patterns of the various subsites of
the oral cavity and oropharynx. 3) Explain the information that imaging provides that directly affects staging and management.

ABSTRACT

Imaging plays a crucial role in evaluating the evaluating the primary site. The information provided on pre-treatment imaging directly
affects the stage of the tumor and provides information regarding management and treatment that cannot be ascertained through
physical exam or staging. This talk will review the normal anatomy and malignancies involving the oral cavity and oropharynx. The
presentation will also provide information on technique and provide a "checklist" of information that should be included in the
radiologist's report that will help determine treatment and management.

MSRO24E Current Concepts and Controversies in Contouring and Treatment of Oral Cavity/Oropharynx
Carcinoma

Participants
Clifton D. Fuller, MD, PhD, Houston, TX, (cdfuller@mdanderson.org) (Presenter) In-kind support, General Electric Company;
Research Grant, Elekta AB; ; ;

LEARNING OBJECTIVES

1) Review imaging anatomy of or pharynx as it relates to patterns of spread of squamous cell carcinoma. 2) Discuss oropharyngeal
contouring patterns for radiation therapy. 3) Discuss treatment indications for surgery, radiotherapy, and chemoradiotherapy and
the requisite contouring guidelines across oropharynx cancer staging.

MSRO24F QandA

Participants



RC201
Chest Series: Lung Cancer Screening

Monday, Nov. 30 8:30AM - 12:00PM Location: S406B

cH i cT)

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

Participants
Caroline Chiles, MD, Winston-Salem, NC (Moderator) Nothing to Disclose
Jane P. Ko, MD, New York, NY (Moderator) Speaker, Siemens AG

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.

Sub-Events

RC201-01 Current Evidence for Lung Cancer Screening: The North American Perspective
Monday, Nov. 30 8:30AM - 8:50AM Location: S406B

Participants
Caroline Chiles, MD, Winston-Salem, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.

ABSTRACT

There is an increasing body of evidence for low-dose CT (LDCT) screening for lung cancer. This multisession course will review data
from North American and European trials, with emphasis on mortality reduction, cost-effectiveness, and stage shift; classification of
lung nodules by appearance and size, measurement of nodule growth, and management strategies; elements of an effective clinical
screening program; and the evidence for limiting screening to patients who meet current eligibility criteria based on age and
smoking history versus including patients on the basis of expanded criteria.

RC201-02 Ultra-low-dose Chest CT for Lung Cancer Screening Using Full Iterative Reconstruction: Feasibility
Study

Monday, Nov. 30 8:50AM - 9:00AM Location: S406B

Participants

Masayo Fujita, Hiroshima, Japan (Presenter) Nothing to Disclose

Toru Higaki, PhD, Hiroshima, Japan (Abstract Co-Author) Nothing to Disclose

Yoshikazu Awaya, MD, Miyoshi, Japan (Abstract Co-Author) Nothing to Disclose

Yuko Nakamura, MD, Bethesda, MD (Abstract Co-Author) Nothing to Disclose

So Tsushima, Otawara, Japan (Abstract Co-Author) Employee, Toshiba Corporation

Kazuo Awai, MD, Hiroshima, Japan (Abstract Co-Author) Research Grant, Toshiba Corporation; Research Grant, Hitachi, Ltd;
Research Grant, Bayer AG; Reseach Grant, DAIICHI SANKYO Group; Medical Advisor, DAIICHI SANKYO Group; Research Grant, Eisai

Makoto lida, Hiroshima, Japan (Abstract Co-Author) Nothing to Disclose
PURPOSE

To compare the detectability of pulmonary nodules on low-dose CT (LDCT) scans with hybrid iterative reconstruction (effective
radiation dose about 2.0 mSv) and ultra-low dose CT (U-LDCT, about 0.2 mSv) scans and to investigate the feasibility of U-LDCT
for lung cancer screening.

METHOD AND MATERIALS

Institutional review board approval and informed consent from all 50 subjects were obtained. The subjects (median age 64 years,
range 53-75 years; smoking history median 46.5 packs/year, range 34.5 - 100 packs) underwent CT lung cancer screening with
both LDCT and U-LDCT on a 320 detector-row scanner (Aquilion One, Toshiba). For LDCT we used our routine scan parameters for
lung cancer screening (120 kVp, tube current regulated automatically [noise index 22], detector configuration 80 x 0.5 mm, pitch
factor 1.39, reconstruction slice thickness and interval 2.0 mm). LDCT images were routinely reconstructed with hybrid iterative
reconstruction (AIDR 3D, Toshiba). For U-LDCT we applied 5 mAs; the other parameters were as for LDCT. U-LDCT images were
reconstructed with newly-developed full iterative reconstruction (FIRST, Toshiba).By consensus, 2 radiologists visually evaluated
U-LDCT images as to pulmonary nodules (diameter = 4 mm) identified on LDCT images using a 3-point subjective scale where grade
3 = the nature of the nodule, i.e. solid, part-solid, ground glass (SN, p-SN, GGN), could be accurately identified, grade 2 = the
nodule, but not its nature, could be easily identified, and grade 1 = the nodule could not be identified.

RESULTS

In the 50 subjects we identified 75 nodules on LDCT images (SN, n=20; p-SN, n=5; GGN, n=50). Of these, all 20 SNs were classified
as grade 3, all 5 p-SNs as grade 3, and 30 of the 50 GGNs as grade 3, 15 as grade 2, and 5 as grade 1 (60-, 30-, and 10%,
respectively).



CONCLUSION

The detectability of SNs and p-SNs on U-LDCT images with full IR was comparable to LDCT images. However, 10% of GGNs were
not detected on U-LDCT images.

CLINICAL RELEVANCE/APPLICATION

As the detecability of pulmonary nodules was almost comparable on LDCT- and U-LDCT images with full IR except GGNs, lung
cancer screening using U-LDCT may be feasible.

RC201-03 Current Evidence for Lung Cancer Screening - The European Perspective
Monday, Nov. 30 9:00AM - 9:20AM Location: S406B

Participants
Marjolein A. Heuvelmans, BSc, Groningen, Netherlands, (m.a.heuvelmans@umcg.nl) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.

RC201-04 The Role of Volume and Predicted Volume-doubling Time in Differentiating Benign from Potential
Malignant New Nodules at Incidence CT Lung Cancer Screening

Monday, Nov. 30 9:20AM - 9:30AM Location: S406B

Participants

Joan E. Walter, BSc, Groningen, Netherlands (Abstract Co-Author) Nothing to Disclose

Marjolein A. Heuvelmans, BSc, Groningen, Netherlands (Abstract Co-Author) Nothing to Disclose
Geertruida H. De Bock, Groningen, Netherlands (Abstract Co-Author) Nothing to Disclose

Pim A. De Jong, MD, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Rozemarijn Vliegenthart, MD, PhD, Groningen, Netherlands (Presenter) Nothing to Disclose
Matthijs Oudkerk, MD, PhD, Groningen, Netherlands (Abstract Co-Author) Nothing to Disclose

PURPOSE

To compare volume and predicted growth rate of benign and malignant new solid nodules in a large randomized low-dose computed
tomography (LDCT) lung screening trial.

METHOD AND MATERIALS

This trial was approved by the Ministry of Health. All participants gave informed consent. Following baseline LDCT screening,
incidence-screenings took place after 1, 3 and 5.5 years. For this study, participants were selected with solid non-calcified
nodules, newly detected after baseline and also in retrospect not present on any previous screen. Nodule volume was generated
semi-automatically by Lungcare software (Siemens, Erlangen, Germany). Growth rate at initial detection was estimated by
calculating the slowest predicted volume-doubling time (pVDT), according to the formula pVDT=[In(2)*At]/[In(V2/V1)], using the
study's detection limit of 15mm3 (V1), the volume of the new nodule at initial detection (V2), and the time interval between current
and last screen (At [days]). Lung cancer diagnosis was based on histology, and benignity was based on either histology or a stable
volume for at least two years. Difference in volume and pVDT between benign and malignant nodules was evaluated by Mann-
Whitney U testing.

RESULTS

In total, 1,484 new solid nodules in 949 participants were identified of which 77 (5.2%) were malignant. The median volume of
benign (44mm3, interquartile-range [IQR] 22-122mm3) and malignant (373mm3, IQR 120-974mm3) new nodules, as well as the
median pVDT of benign (288 days, IQR 153-566 days) and malignant (144 days, IQR 116-213 days) new nodules differed
significantly (P<0.001 for both). The calculated median pVDT of adenocarcinomas (183 days, IQR 138-299 days) and squamous-cell
carcinomas (150 days, IQR 117-223 days) was comparable to VDT of fast-growing baseline cancers of the same histological type
as previously published (196 days, IQR 135-250 days and 142 days, IQR 91-178 days).

CONCLUSION

Volume and pVDT may be used to differentiate between benign and malignant solid nodules, newly detected at incidence LDCT lung
cancer screening.

CLINICAL RELEVANCE/APPLICATION

A new nodule's initial growth rate can be estimated by the predicted volume-doubling time, which is a new measure that may be
helpful in differentiating benign from malignant new nodules.

RC201-05 Lung Nodule Characterization
Monday, Nov. 30 9:30AM - 9:50AM Location: S406B

Participants
Thomas E. Hartman, MD, Rochester, MN (Presenter) Author, Cambridge University Press

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.

RC201-06 Can Morphological Features Differentiate between Malignant and Benign Pulmonary Nodules,
Detected in a Screen Setting?



Monday, Nov. 30 9:50AM - 10:00AM Location: S406B

Participants

Sarah J. Van Riel, MD, Nijmegen, Netherlands (Presenter) Research Grant, MeVis Medical Solutions AG

Francesco Ciompi, PhD, Nijmegen, Netherlands (Abstract Co-Author) Nothing to Disclose

Mathilde Winkler Wille, Hellerup, Copenhagen, Denmark (Abstract Co-Author) Nothing to Disclose

Ermnst T. Scholten, MD, Haarlemmerliede, Netherlands (Abstract Co-Author) Nothing to Disclose

Nicola Sverzellati, Parma, Italy (Abstract Co-Author) Nothing to Disclose

Santiago E. Rossi, MD, Capital Federal, Argentina (Abstract Co-Author) Advisory Board, Koninklijke Philips NV Speaker, Pfizer Inc
Royalties, Springer Science+Business Media Deutschland GmbH

Asger Dirksen, Hellerup, Denmark (Abstract Co-Author) Nothing to Disclose

Rianne Wittenberg, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

Monique Brink, MD, PhD, Nijmegen, Netherlands (Abstract Co-Author) Speaker, Toshiba Corporation

Matiullah Nagibullah, Hellerup, Copenhagen, Denmark (Abstract Co-Author) Nothing to Disclose

Mathias Prokop, PhD, Nijmegen, Netherlands (Abstract Co-Author) Speakers Bureau, Bayer AG Speakers Bureau, Bracco Group
Speakers Bureau, Toshiba Corporation Speakers Bureau, Koninklijke Philips NV Research Grant, Toshiba Corporation

Cornelia M. Schaefer-Prokop, MD, Nijmegen, Netherlands (Abstract Co-Author) Advisory Board, Riverain Technologies, LLC
Bram Van Ginneken, PhD, Nijmegen, Netherlands (Abstract Co-Author) Stockholder, Thirona BV Co-founder, Thirona BV Research
Grant, MeVis Medical Solutions AG Research Grant, Canon Inc Research Grant, Toshiba Corporation Research Grant, Riverain
Technologies, LLC

PURPOSE

Existing nodule classification systems and risk models (e.g., McWilliams model, Lung-RADS) consider only nodule type, size, growth,
and the presence of a spiculated border. However, radiologists consider additional morphological features when assigning a
malignancy risk. Goal of the study was to determine the power of additional morphological features to differentiate between benign
and malignant nodules.

METHOD AND MATERIALS

All 60 cancers were selected from the Danish Lung Cancer Screening Trial, in the first scan where they were visible, and a benign
set of 120 randomly selected and 120 size-matched benign nodules from baseline scans were included, all from different
participants. Data had been acquired using a low-dose (16x0.75mm, 120 kVp, 40 mAs) protocol, and 1mm section thickness
reconstruction. Seven radiologists were asked to score the presence of morphological features for each nodule referring to density
distribution (homogeneous, inhomogeneous, high, low), lesion margin (spiculation, lobulation, demarcation by interlobular septa,
sharply-defined, ill-defined), lesion surrounding (distortion of the surrounding parenchyma, pleural/fissure retraction, attachment to
pleura, fissure or vessel) and lesion architecture (thickened wall of a bulla, bubbles, air bronchogram). Separately per observer and
feature, chi square analysis was used to determine the power to discriminate between benign and malignant nodules. Features with
a p-value <0.05 in 24 observers are reported.

RESULTS

Significant differences were seen for inhomogeneous density distribution (p <0.001 - 0.003) and pleural/fissure retraction (p <
0.001 - 0.047) in 7 observers. The presence of bubbles (p <0.001 - 0.025), spiculation (p <0.001), lobulation (p <0.001), and anill-
defined nodule border (p<0.001-0.012) were significant in 6 observers. The presence of a thickened bulla wall in 5 observers
(p<0.001-0.042), and air bronchogram (p<0.001-0.006) and distortion of surrounding architecture (p<0.001-0.004) was significantly
different in 4 observers.

CONCLUSION

We have identified several morphological features that are significantly associated with malignancy of pulmonary nodules, but not
included in current risk prediction models.

CLINICAL RELEVANCE/APPLICATION

Morphological features can be used to differentiate malignant from benign nodules. Further studies will show whether integration of
more morphological features will increase the power of risk prediction.

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/

Santiago E. Rossi, MD - 2015 Honored Educator
RC201-07 Questions and Answer
Monday, Nov. 30 10:00AM - 10:15AM Location: S406B
Participants
RC201-08 Lung Nodule Management
Monday, Nov. 30 10:30AM - 10:50AM Location: S406B

Participants
Jane P. Ko, MD, New York, NY (Presenter) Speaker, Siemens AG

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.



RC201-09 Follow-up Recommendation Compliance in a Clinical CT Lung Screening Program
Monday, Nov. 30 10:50AM - 11:00AM Location: S406B

Participants

Sama Alshora, MD, Burlington, MA (Presenter) Nothing to Disclose

Brady J. McKee, MD, Burlington, MA (Abstract Co-Author) Spouse, Advisory Board, Medtronic, Inc;

Shawn Regis, PhD, Burlington, MA (Abstract Co-Author) Nothing to Disclose

Christopher C. Bolus, MD, Burlington, MA (Abstract Co-Author) Nothing to Disclose

Andrea B. McKee, MD, Burlington, MA (Abstract Co-Author) Advisory Board, Medtronic, Inc; Speaker, Medtronic, Inc; ;

Robert J. French JR, MD, Burlington, MA (Abstract Co-Author) Nothing to Disclose

Sebastian Flacke, MD, Burlington, MA (Abstract Co-Author) Consultant, BTG International Ltd; Consultant, Surefire Medical, Inc;
Consultant, Koninklijke Philips BV; Consultant, XACT Robotics

PURPOSE
To assess patient compliance with follow-up recommendations in a clinical CT lung screening program.
METHOD AND MATERIALS

We retrospectively assessed the rate of patient compliance with exam follow-up recommendations in our CT lung screening
program. All patients evaluated fulfilled the NCCN high-risk criteria for lung cancer screening and underwent screening between
1/12/2012 and 6/12/2013. Screened patients referred from outside our institution were excluded due to limited follow-up. Patients
with negative, benign, or probably benign results were recommended to have a repeat screening exam in 6-12 months. Patients
with suspicious findings were recommended to undergo a pulmonary consultation. To be considered compliant, patients had to be
no more than 90 days past due for their next recommended exam or clinical evaluation as of 9/12/2014. Patients who died, were
diagnosed with cancer, exceeded the program age limit, or became otherwise ineligible for additional screening were considered
adherent. Compliance rates were assessed across multiple factors including sex, age, smoking history, baseline exam result, and
NCCN high-risk group status.

RESULTS

901 high-risk patients from our institution underwent a baseline CT lung screening exam between 1/12/2012 and 6/12/2013.
772/901 (85.7%) were compliant as of 9/12/2014. 155/901 (17.2%) were non-compliant during the study interval of which 26
(16.8%) returned to screening compliance by 9/12/2014. The most common reasons for non-compliance were refusal to undergo
the follow-up exam (66.7%), inability to contact the patient (20.9%), and patient inability to obtain a followup order from their
physician (7.8%). 23/901 (2.6%) were discharged for reasons other than non-compliance. Subgroup analysis demonstrated a
statistically significant increase in screening compliance among female patients (p = 0.035) and among those patients 65-73 years
old (p=0.040).

CONCLUSION
High rates of compliance with CT lung screening recommendations are achievable in clinical practice.
CLINICAL RELEVANCE/APPLICATION

Monitoring patient compliance with exam follow-up recommendations and reviewing reasons for non-compliance are important
quality initiatives in a clinical CT lung screening program.

RC201-10 Building a Clinical Program
Monday, Nov. 30 11:00AM - 11:20AM Location: S406B

Participants
Jared D. Christensen, MD, Durham, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.

RC201-11 Trends in CT Screening for Lung Cancer at Leading Academic Medical Centers from 2013 to 2015
Monday, Nov. 30 11:20AM - 11:30AM Location: S406B

Participants

Phillip M. Boiselle, MD, Boston, MA (Presenter) Nothing to Disclose

Caroline Chiles, MD, Winston-Salem, NC (Abstract Co-Author) Nothing to Disclose
James G. Ravenel, MD, Charleston, SC (Abstract Co-Author) Nothing to Disclose
Charles S. White, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

PURPOSE
To determine trends in CT lung cancer screening at leading academic medical centers (AMCs).
METHOD AND MATERIALS

A survey was emailed in March 2015 to thoracic radiologists at 21 leading AMCs, identified from the US News and World Report
listings of top hospitals, cancer centers, and pulmonary medicine centers. Radiologists who currently offer lung cancer screening
were asked additional questions ranging from patient selection policies to implementation of Lung-RADS in their practice. 2015
survey results were compared to March 2013 and March 2014 survey results for select questions that overlapped between the 3
surveys.

RESULTS

Of the 18 survey respondents (86% response rate), 17 (94%) have an active CT screening program, similar to 2014. Concerning



patient volumes, 14 of 17 (82%) sites reported that the number screened was stable to increased over the past 3 to 6 months,
and substantially fewer sites scan <5 patients per week compared to prior years (29% in 2015; 74% in 2014; and 87% in 2013).
Regarding charges, a self-pay model was used exclusively at only 1 of 17 sites (6%) in 2015, a decrease from 47% in 2014. NLST
entry criteria remained the most common patient selection criteria in 2015, but 4 sites (24%) have adopted the new CMS guidelines
and 5 sites (29%) are now using expanded NCCN criteria. Concerning solid nodule size thresholds for defining a positive screen, 12
of 17 sites (71%) now use =6 mm, an increase from 11% in 2014. With regard to accreditation, 8 of 17 sites (47%) are designated
as an ACR screening site and almost all other sites are planning to apply for this designation. A majority of sites (13 of 17, 76%)
have incorporated Lung-RADS, whereas the remaining sites use other guidelines such as NCCN. Nearly half of all sites (8 of 17,
47%) have introduced local training and/or credentialing policies for participating radiologists. Only 1 site uses software for
volumetric nodule measurement and computer aided detection, whereas 5 of 17 (29%) sites use data management software for
tracking patient data.

CONCLUSION

Screening practices are rapidly evolving at leading AMCs, with greater conformity to nodule size criteria and management guidelines
following the release of updated screening guidelines and Lung-RADS.

CLINICAL RELEVANCE/APPLICATION

Over the last 2 years, leading AMCs have experienced greater patient volumes, increased payor mix, revised solid nodule size
threshold from 4 mm to =6 mm, and incorporation of Lung-RADS.

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/

Phillip M. Boiselle, MD - 2012 Honored Educator
RC201-12 Screening: Out of the Box
Monday, Nov. 30 11:30AM - 11:50AM Location: S406B

Participants
Brady J. McKee, MD, Burlington, MA (Presenter) Spouse, Advisory Board, Medtronic, Inc;

LEARNING OBJECTIVES

1) Compare evidence LDCT screening for lung cancer from the North American and European trials. 2) Classify screen-detected lung
nodules and recommend appropriate management. 3) Incorporate the essential elements of a clinical lung cancer screening
program. 4) Critique the evidence for and against screening patients who do not meet current eligibility criteria for LDCT screening.
RC201-13 Panel Discussion

Monday, Nov. 30 11:50AM - 12:00PM Location: S406B

Participants



RC202
Strategies for ABR Certifying Exam Preparation and ACGME Program Requirements

Monday, Nov. 30 8:30AM - 10:00AM Location: S102D

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 0

Participants
Lori A. Deitte, MD, Nashville, TN, (Lori.deitte@vanderbilt.edu) (Moderator) Nothing to Disclose

Sub-Events

RC202A The ABR Certifying Exam: Are You Ready?

Participants
Dennis M. Balfe, MD, Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Discuss the components of the ABR Certifying examination. 2) List a variety of item types that will appear on the examination. 3)
Discuss the preliminary results of the most recent administration.

RC202B Fresh from the First ABR Certifying Exam: Perspectives on the Exam Experience while Starting an
Academic Job

Participants
Jordan S. Gross, MD, Nashville, TN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe resources to help prepare for the new ABR certifying exam. 2) Discuss perspectives on how to balance ABR certifying
exam preparation with starting a job in academic medicine.

ABSTRACT

The American Board of Radiology offered the Certifying Exam for the first time in October of this year. Unlike the oral board system
where the examination was offered during the fourth year of residency, this year's candidates completed the Core Exam in 2013
and have now been in fellowship and/or practicing radiology for the past two years. Graduates of radiology residency are now board
eligible and have the challenge of preparing for this exam while also being in a new work environment. Perspectives on preparing for
the exam during fellowship and while practicing in an academic center will be discussed.

RC202C Fresh from the First ABR Certifying Exam: Perspectives on the Exam Experience while Starting a
Private Practice Job

Participants
Sonya Bhole, MD, Park Ridge, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe resources to help prepare for the new ABR certifying exam. 2) Discuss perspectives on how to balance ABR certifying
exam preparation with starting a private practice job.

ABSTRACT

Since the 2007 American Board of Radiology (ABR) announcement of a change in the ABR examination format, timing and content,
radiology educators have been analyzing these changes and their potential impact on interviewing for and starting an academic or
private practice job. The first cohort of radiologists eligible for the new ABR certifying examination will have completed this exam
approximately two months prior to the RSNA meeting. Perspectives on preparing for the exam while starting a private practice job
will be discussed. Ideas on how future board eligible radiologists might approach the ABR certifying exam preparation process will be
highlighted during the presentation.

RC202D Noninterpretive Skills: Not Unimportant Skills

Participants
Mark E. Mullins, MD, PhD, Atlanta, GA, (memulli@emory.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define noninterpretive skills within the context of a Diagnostic Radiology Residency, Radiology-related fellowship and practice
following training. 2) Appraise challenges and opportunities related to noninterpretive skills. 3) Develop a personal strategic plan for
assessment and improvement related to noninterpretive skills.

ABSTRACT

Interest in noninterpretive skills may be related to changes in ACGME requirements, ABR examinations, and other
institutional/regulatory mandates. Ultimately, the most convincing reason to prioritize these skills is the importance that they play in
our everyday life as Radiologists and Radiologists-in-training. In this session, we will review noninterpretive skills and share practical



tips on how to teach and assess these essential skills.



RC203
Imaging Nonischemic and Ischemic Disease of the Myocardium

Monday, Nov. 30 8:30AM - 10:00AM Location: S504AB

cA i CT i MR

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

m Discussions may include off-label uses.

Participants

LEARNING OBJECTIVES
ABSTRACT

Sub-Events

RC203A MRI and CT of Cardiac Masses

Participants
Phillip M. Young, MD, Rochester, MN, (young.philip@mayo.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To review role of MR and CT in assessing cardiac masses. 2) To highlight the potential for detection, characterization, staging,
and guiding surgical decision making with cardiac MR and CT through clinical cases. 3) To review some practical tips and tricks to
keep in mind when imaging these challenging cases.

ABSTRACT

RC203B Infiltrative Diseases (Amyloid, Hemochromatosis Fabrys, Sarcoid)

Participants
Kristopher W. Cummings, MD, Phoenix, AZ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the role of cardiac MR in the evaluation of infiltrative cardiomyopathy. 2) Describe typical patterns and locations of
MR late gadolinium enhancement associated with various types of infiltrative disease. 3) Explain the role of noncontrast MR in the
evaluation for myocardial iron deposition.

ABSTRACT

RC203C Non Infiltrative Non-ischemic Cardiomyopathies (HCM, Noncompaction, ARVD, Myocarditis, Takatzubo
etc.)

Participants

Karen G. Ordovas, MD, San Francisco, CA (Presenter) Nothing to Disclose
LEARNING OBJECTIVES

1) To understand how to differentiate ischemic from non-ischemic cardiomyopathies on cardiac MRI. 2) To recognize the cardiac MR
findings suggestive of the diagnosis of different types of non-ischemic cardiomyopathies. 3) To identify cardiac MR findings that
have a prognostic role in patients with non-ischemic cardiomyopathies

ABSTRACT

RC203D T1i-mapping, T2 Mapping and Quantitative Imaging

Participants
Arthur E. Stillman, MD, PhD, Atlanta, GA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To review the role of T1, T2 and ECV mapping for aiding cardiac disease diagnosis. 2) To review the potential of T1 and T2
mapping for monitoring therapy.

ABSTRACT

Recent advances permit quantitative MRI imaging using T1- and T2- maps. These provide a new method for tissue characterization
and can be used to aid diagnosis and for monitoring treatment. Examples relating to cardiac imaging in include acute myocardial
infarction, myocarditis, amyloid and Fabry disease. Recent literature suggests that quantitative T1-and T2- maps improve
diagnostic capabilities compared with T1- and T2 weighted MRI. When used following the administration of gadolinium contrast, T1-
maps can be used to calculate the extracelluar volume maps of myocardium. This literature will be reviewed and illustrated with
case examples.



RC204
Musculoskeletal Series: Knee and Hip MR Imaging

Monday, Nov. 30 8:30AM - 12:00PM Location: E451B

AMA PRA Category 1 Credits ™: 3.25
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Participants
Lynne S. Steinbach, MD, San Francisco, CA, (lynne.steinbach@ucsf.edu) (Moderator) Nothing to Disclose
Miriam A. Bredella, MD, Boston, MA, (mbredella@mgh.harvard.edu) (Moderator) Nothing to Disclose

LEARNING OBJECTIVES
ABSTRACT
Sub-Events

RC204-01 Pitfalls in Knee MRI Interpretation
Monday, Nov. 30 8:30AM - 8:55AM Location: E451B

Participants
Lynne S. Steinbach, MD, San Francisco, CA, (lynne.steinbach@ucsf.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize common causes of false positives on MRI of the knee including misinterpretation of normal structures and normal
variants, such as the dorsal defect of the patella. 2) Review causes of false negatives on MRI of the knee that may be undetected
due to lack of recognition or that may look normal over time, such as a chronic cruciate ligament tear.

ABSTRACT

MRI if highly accurate for evaluation of the knee joint. This lecture will emphasize common pitfalls and pearls to get around them
when evaluating the knee with MRI. Some anatomic structures and normal variants can simulate an abnormality of the menisci,
ligaments, cartilage, bone and surrounding soft tissues of the knee on MRI. In addition there are some abnormalities that can be
missed or misinterpreted.

RC204-02 The Anterolateral Ligament of the Knee: A Regular Ligament or Our Imagination? Correlation of MR
Imaging with Anatomical Findings

Monday, Nov. 30 8:55AM - 9:05AM Location: E451B

Participants

Enver G. Tahir, MD, Hamburg, Germany (Presenter) Nothing to Disclose

Christoph A. Berliner, MD, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose
Sinef Yarar, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Georg Luers, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Murat Karul, MD, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Jin Yamamura, MD, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

Recently, evidence has been accumulating for the existence of a previously unknown structure at the anterolateral aspect of the
human knee named anterolateral ligament (ALL). The aim of this study was to evaluate the visibility and to describe the anatomical
features of the ALL using magnetic resonance imaging (MRI) and to correlate the results with gross anatomical findings.

METHOD AND MATERIALS

16 human knees were obtained from cadavers (4 male, 9 female) at a mean age of 84.3 £5.2 years. All specimens were examined
with plain film radiography to exclude advanced degenerative arthrosis, prior osseous injuries as well as joint replacement.
Subsequently, MRI scans were performed with a 3 Tesla machine (Ingenia, Philips). Two musculoskeletal radiologists independently
reviewed coronal and axial T1- and proton density-weighted images to assess the visibility of the ALL. In all 16 knees the lateral
supporting structures were carefully dissected by an orthopedic surgeon and an anatomist to identify the course and anatomy of
the ALL as well as its length and thickness.

RESULTS

On the basis of MR imaging a consistent structure correspondent to the ALL was identified in 11 knees (68%). On anatomical
dissection the ALL was found in 13 knees (81%). It originated at the lateral femoral epicondyle and its proximal part was blended
with the lateral collateral ligament (LCL) making it difficult to distinguish these two structures. The ALL was distally separate from
the LCL and ran obliquely to insert on the lateral tibial plateau between Gerdy's tubercle and the fibular head. Measurements of a
completely visible ALL on anatomic dissections revealed an average proximal length of 42.8 4.6 mm and a distal length of 34.3
+10.8 mm, whereas its width was 6.46 £2 mm.

CONCLUSION

MRI of the knee was accurate and sensitive in the identification of the intact ALL. It appeared as a thin black structure on T1
weighted sequences and was best visualized on coronal images. Information concerning this structure may be crucial with respect
to the diagnosis and understanding of knee pathologies.

CLINICAL RELEVANCE/APPLICATION



The ALL is believed to be responsible for the Segond fracture and its rupture has been associated with anterolateral rotational knee
instability. MRI imaging may provide valuable information about the ALL.

RC204-03 Anterolateral Ligament Injury in Patient with Acute ACL Tears on MRI: Prevalence, Patterns and
Relationships with Tibial Contusions

Monday, Nov. 30 9:05AM - 9:15AM Location: E451B

Participants
Angel J. Lopez-Garib, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Nogah Shabshin, MD, MBA, Haifa, Israel (Abstract Co-Author) Consultant, Active Implants Corporation

PURPOSE

The anterolateral ligament (ALL) of the knee is believed to be involved in maintaining rotatory stability of the knee, may be injured
with the anterior cruciate ligament (ACL) tear during pivot shift injuries and may be accountable for failed ACL repairs. We sought

to describe the incidence and patterns of ALL injury in patients with acute ACL tears, and investigate if there is a relationship with
various bone contusions, meniscal tears and posterolateral injuries.

METHOD AND MATERIALS

Knee MR examinations of 81 patients with acute ACL tears were retrospectively reviewed by two musculoskeletal radiologists to
assess the ALL: visualization, location of tibial insertion, sprain and presence of an anterolateral tibia insertional bone contusion.
Additional bone contusions in the posteromedial, posterolateral and anteromedial tibia and lateral femoral condyle were noted, as
well as meniscal tears and posterolateral injuries (popliteus tendon and fibular collateral ligament [FCL]). Statistical analysis for
relationships of these findings with ALL injuries was obtained utilizing the Pearson correlation and Chi2 tests.

RESULTS

ALL injury, including sprain and/or an anterolateral tibia traction contusion, was seen in 49/81 (60%) (34/81 [42%] and 32/81
[40%)], respectively), with an avulsion fracture in 3/32 (9%). Anteromedial and posterolateral tibial contusions were significantly
more common in patients with ALL injury (p=0.004 and p=0.006, respectively). The anterolateral tibial traction contusion was
characteristically subcortical, elongated (mean size (mm) 10.7CC x 12.7AP x 4.6TV), and involved the middle anteroposterior third
of the tibia. There was correlation with posterolateral injury (p=0.046) and medial meniscal tears (32/81, p=0.049). There was no
relationship between lateral meniscus tear, posterolateral tibial or lateral femur bone contusion and ALL injury.

CONCLUSION

ALL injury is present in more than 50% of ACL tears. It is specifically associated with anteromedial and posterolateral tibial
contusions, and some demonstrate a characteristic anterolateral traction contusion.

CLINICAL RELEVANCE/APPLICATION

ALL injury is common on MRIs of acute ACL tears. Anteromedial and posterolateral tibia contusions are suspicious and anterolateral,
elongated subcortical tibia contusion and ALL sprain should be assessed.

RC204-04 Distal MCL Tears of the Knee: MRI Features of Stener-like Lesions
Monday, Nov. 30 9:15AM - 9:25AM Location: E451B

Participants

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

Russell C. Fritz, MD, Mill Valley, CA (Abstract Co-Author) Nothing to Disclose
Richard E. Walker, MD, Calgary, AB (Abstract Co-Author) Nothing to Disclose

Mini N. Pathria, MD, San Diego, CA (Abstract Co-Author) Nothing to Disclose
Cassandra A. Lee, MD, Sacramento, CA (Abstract Co-Author) Nothing to Disclose
Lawrence Yao, MD, Bethesda, MD (Abstract Co-Author) Nothing to Disclose

PURPOSE

To analyze the MRI characteristics of distal MCL tears, without and with displacement superficial to the pes anserinus (Stener-like
lesion [SLL]).

METHOD AND MATERIALS

In this IRB-approved study, MRI examinations of the knee at three institutions were selected which showed partial or complete
tears of the (superficial) MCL centered distal to the joint line. MRI examinations were evaluated independently by two
musculoskeletal radiologists for: a SLL of the distal MCL; coexistent tears of the meniscotibial and meniscofemoral ligaments; a
wavy contour to the more proximal MCL; the vertical distance of the stump from the medial joint line; and the transverse distance
of the stump from the medial tibial cortex. Additional co-existent knee injuries also were recorded.

RESULTS

The study included 32 patients (median age: 27 years; interquartile range 18 years). A SLL of the MCL was identified in 11 of 32
cases. The proximal stump margin was located significantly (p<.01, Mann Whitney U) more distal in cases with a SLL (mean=35 mm,
sd=11 mm), as compared to without a SLL (mean=16 mm, sd=15 mm). The incidence of ACL tear, PCL tear,
meniscotibial/meniscofemoral ligament tear, and lateral compartment osseous injury was high in cases with a SLL (91%, 36%,73%,
and 91%, respectively), but not significantly different (p>0.10, Fisher's exact test) from cases without a SLL (81%, 33%, 57%, and
91%, respectively). The MCL had a wavy appearance in 82% of cases with a SLL, and in 62% without a SLL.

CONCLUSION

A SLL of the MCL should be considered in the setting of a high-grade, distal MCL tear, particularly when there is a wavy
appearance to the MCL. These lesions are accompanied very frequently by tears of the ACL and meniscotibial/meniscofemoral
ligaments.

CLINICAL RELEVANCE/APPLICATION



A SLL of the distal MCL is important to recognize for appropriate treatment and operative decision making.

RC204-05 Postero-lateral Instability (PLI) of the Knee: Can the Right Diagnosis of Postern-lateral Corner (PLC)
Structures Involvement, Using the WB-MRI, Evades a Future Anterior Cruciate Ligament (ACL)
Reconstruction Failure?

Monday, Nov. 30 9:25AM - 9:35AM Location: E451B

Participants

Silvia Mariani, MD, L'Aquila, Italy (Presenter) Nothing to Disclose

Alice La Marra, MD, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose
Francesco Arrigoni, Coppito, Italy (Abstract Co-Author) Nothing to Disclose
Antonio Barile, MD, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose
Carlo Masciocchi, MD, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE

The aim of our study was to evaluate the value of weight-bearing (WB)-MRI compared to standard-MRI in unmasking PLC
structures involvement to determinate a PLI

METHOD AND MATERIALS

We prospectively analyzed 200 patients positive for an acute ACL injury, only 100 of them with suspicion of a PLI. All patients
underwent a dedicated MRI in supine and WB position with knee flexion of 12°-15°. We evaluated knees for 3 direct signs of ACL
injury (discontinuity, ACL alterated morphology and deflection) and for 4 indirect signs (bone bruise, anterior tibial traslation,
uncovered lateral meniscus and hyperbuckled posterior cruciate ligament (PCL). We evaluated the involvment of PLC
capsuloligamentous structures. All patients underwent arthroscopy.

RESULTS

Among the direct signs we obtained that ACL deflection resulted the most statistical significant (p<0.004) ; among the indirect
signs the anterior tibial traslation was the most statistical significant (p<0.0001) followed by the uncovered lateral meniscus
(p<0.005). Finally we evaluated the involvement of PCL capsulo-ligamentous structures (antero-lateral and postero-medial popliteo-
meniscal ligaments) : both the ligaments were involved in 65/89 of the cases insteas only the inferior one was involved in 24/89 of
the cases. Arthroscopy confirmed ACL tear with diagnosis of PLI in 89% of cases. The 100 patients with no clinical suspicion of PLL
didin't show modifications of signs during the standard and WB-MRL.

CONCLUSION

The study discovers the value of WB-MRI in recognising the most sensitive direct and indirect signs of ACL injury and to diagnose a
PLC involvement, leading patients to the right surgical treatment

CLINICAL RELEVANCE/APPLICATION

The diagnosis of the PLI is always clinical however there is no a pre-operative specific test to diagnose it. The added value of the
weight-bearing MRI is to provide further information in unmasking direct/indirect signs of ACL injury negative at standard-MRIT his
may be very helpful for the orthopedic surgeon in the choice of possible treatment and to avoid an ACL graft failure

RC204-06 Posterolateral Corner Injuries
Monday, Nov. 30 9:35AM - 10:00AM Location: E451B

Participants
William B. Morrison, MD, Philadelphia, PA (Presenter) Consultant, General Electric Company Consultant, AprioMed AB Patent
agreement, AprioMed AB Consultant, Zimmer Holdings, Inc

LEARNING OBJECTIVES

1) Understand the anatomy of the posterolateral corner of the knee. 2) Realize the importance of the posterolateral corner in injury
of the knee. 3) Be able to recognize major and minor posterolateral corner injury on MRI.

RC204-07 Postoperative Meniscus
Monday, Nov. 30 10:10AM - 10:30AM Location: E451B

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

LEARNING OBJECTIVES

1) Differentiate between the 3 surgical techniques applied to the torn meniscus (the "three R's": Resection, Repair, and
Replacement) -- each resulting in a different 'normal' MRI appearance of the postoperative meniscus. 2) Detect recurrent/residual
tears in the post-operative meniscus on MRI.

ABSTRACT

After highlighting relevant anatomy, we review the current indications and techniques used for meniscus surgery, and focus on MRI
interpretation of the postoperative meniscus, including recurrent tears and outcomes/complications.

RC204-08 Pitfalls in Hip MRI Interpretation
Monday, Nov. 30 10:30AM - 10:55AM Location: E451B

Participants
Donna G. Blankenbaker, MD, Madison, WI, (dblankenbaker@uwhealth.org) (Presenter) Nothing to Disclose



LEARNING OBJECTIVES

1) Develop a search pattern in the evaluation of the painful hip. 2) Identify common pitfalls in hip MRI interpretation. 3) Describe
different features for conditions affecting the hip. 4) Differentiate between normal variants and pathology of the hip.

ABSTRACT

Relevant hip anatomy will be reviewed, followed by imaging features of intra-articular, internal and osseous pathology in the patient
with the painful hip. Interpretive imaging pitfalls of these structures will be discussed.

RC204-09 Can MRI Predict a Future Bucket Handle Type Meniscus Tear in Patients with Recent Knee Trauma
and ACL Injury?

Monday, Nov. 30 10:55AM - 11:05AM Location: E451B

Participants

Roula Bou Sader, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Michael G. Kendrick, MD, Denver, CO (Abstract Co-Author) Nothing to Disclose

William B. Morrison, MD, Philadelphia, PA (Abstract Co-Author) Consultant, General Electric Company Consultant, AprioMed AB
Patent agreement, AprioMed AB Consultant, Zimmer Holdings, Inc

Adeel H. Azam, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

Johannes B. Roedl, MD, PhD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

Michael G. Ciccotti, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

Adam C. Zoga, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

PURPOSE

We anecdotally observed patients suffer bucket handle type meniscus tears (BHMT) after ACL reconstruction, requiring a 2nd
surgery. We sought to assess if a knee MRI performed post initial injury can predict a potential future BHMT using a novel
assessment algorithm for traumatic meniscal injury.

METHOD AND MATERIALS

A PACS and report database was searched for MRI knee examinations describing a medial BHMT from 2006 to 2013. These exams
were then screened for the availability of a prior MRI performed after a trauma with no BHMT. The prior MRI was reviewed for
presence of a meniscal tear or lesion borderline for a tear, tear configuration (oblique, horizontal, vertical, or complex), tear location
(anterior horn, body, and/or posterior horn), tear zone (red, white, and/or pink), tear extension to articular surfaces of the
meniscus (inferior, superior or both) and the presence of concomitant anterior cruciate ligament pathology (disruption or
reconstruction). The time interval between the initial MRI and the BHMT MRI was recorded, as was patient age and gender.

RESULTS

931 MRIs with reported BHMT yielded 39 subjects with prior MRI. Of these, only 7/39 (17.9%) had no clear meniscus tear on the
initial study and 6/7 had edema type signal at the posteromedial margin of the medial meniscus. Of the 32/39 (82.1%) with prior
meniscal tears: 27/32 (84.4%) were vertical or complex with a vertical component, 4/32 (12.5%) were oblique, and 1/32 (3.1%)
were horizontal. All of the prior meniscal tears involved the posterior horn while 10/32 (31.2%) also involved the meniscal body. The
red zone was most often involved (28/32, 87.5%), while the white and pink zones were involved in 12/32 (37.5%) and 15/32
(46.8%) respectively. Concomitant ACL pathology was common on the initial exams, seen in 26/39 (66.6%). Of the 26 patients with
ACL pathology, 16 had an active ACL tear and 10 had a prior ACL reconstruction. 28/32 (87.5%) of the initial meniscus tears
including all vertical tears involved both articular surfaces.

CONCLUSION

In the setting of knee trauma and ACL injury, MR findings of a vertical medial meniscus tear involving the red zone and both
articular meniscal surfaces should raise concern for the potential evolution of a BHMT.

CLINICAL RELEVANCE/APPLICATION

A non displaced peripheral vertical medial meniscal tear is an important observation on a posttraumatic knee MRI. Orthopedists
should consider repair to prevent the evolution of a BHMT.

RC204-10 Hip MR Arthrography: Are We Underdiagnosing Laxity Pre-operatively?
Monday, Nov. 30 11:05AM - 11:15AM Location: E451B

Participants

Geoffrey M. Riley, MD, Half Moon Bay, CA (Presenter) Nothing to Disclose

Michael L. Richardson, MD, Seattle, WA (Abstract Co-Author) Nothing to Disclose
Jonathan Packer, MD, Redwood City, CA (Abstract Co-Author) Nothing to Disclose
Marc Safran, MD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose
Robert D. Boutin, MD, Sacramento, CA (Abstract Co-Author) Nothing to Disclose
Michelle Nguyen, MD, La Jolla, CA (Abstract Co-Author) Nothing to Disclose

PURPOSE

The preoperative clinical exam is known to be unreliable for the diagnosis of hip laxity and often an exam under anesthesia is
necessary for diagnosis. The purpose of this study is to ascertain if MR arthrography findings are associated with laxity.

METHOD AND MATERIALS

After obtaining IRB approval, we identified 57 consecutive patients (36 women, 21 men) undergoing first hip MR arthrography and
then arthroscopy by a single hip arthroscopist, within a maximum of 10 months (excluding patients with hip hardware, fractures, or
tumors). The original MR report was reviewed for the preoperative diagnosis of laxity. An MSK radiologist and an MSK fellow blinded
to surgical results then re-reviewed, by consensus, the MR arthrograms for 2 morphologic findings that have been associated with
hip laxity: Widening of the anterior hip joint recess (>5 mm) and thinning of the adjacent joint capsule (< 3mm). Measurements
were made on an axial T1-weighted image without fat saturation at the level of the anterior capsule insertion onto the greater



trochanter. An orthopaedic surgeon (blinded to MR findings) reviewed the arthroscopy reports for the documentation of clinical
laxity determined by examination under anesthesia (reference standard).

RESULTS

None of the 57 MR reports described the findings related to laxity. Logistic regression was performed using clinical laxity as the
dependent variable and gender, age, and MR findings of laxity scored as independent variables. Clinical laxity was much more
common in women (26 women, one man). It was also more common in older patients. Statistically significant associations were
noted between clinical laxity and gender (odds ratio for men = 0.009, p = 0.0001) and the presence of both MR findings of laxity
(odds ratio = 11.1, p = 0.039).

CONCLUSION

Hip laxity is commonly underdiagnosed on pre-operative MR reports, compared with exam under anesthesia. We were able to
confirm an association between clinical laxity and the MR findings of anterior recess widening and anterior capsular thinning.

CLINICAL RELEVANCE/APPLICATION

Atraumatic hip instability is increasingly recognized as a cause of hip pain that is potentially treatable, but difficult to diagnose
preoperatively. MR may help identify patients with laxity, thus influencing surgical management.

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/

Michael L. Richardson, MD - 2013 Honored Educator
Michael L. Richardson, MD - 2015 Honored Educator

RC204-11 Supine Versus Standing Radiographs for Ischiofemoral Impingement Using a Propensity Score-Match
Monday, Nov. 30 11:15AM - 11:25AM Location: E451B

Participants

Kyu-Sung Kwack, MD, PhD, Suwon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sung Hoon Park, MD, Suwon-Si, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Seulgi You, MD, Suwon, Korea, Republic Of (Presenter) Nothing to Disclose

Yoolim Baek, MD, Suwon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

The aims of this study were to test useful parameters for ischiofemoral impingement (IFI) on both supine and standing
anteroposterior hip radiographs, and to suggest optimal cut-off points for detection of IFI on radiograph.

METHOD AND MATERIALS

We performed a retrospective study for all patients who had a clinical history of hip pain. All hip joints with quadratus femoris
muscle (QFM) edema characterized by increased signal intensity on axial FatSat T2-weighted MR images were selected as a IFI
patient group, and an age- and sex-matched control group was created from the same cohort by propensity-score matching. Two
readers independently measured the parameters, including ischiofemoral space (IFS), quadratus femoris space (QFS) and hamstring
tendon area (HTA) on MR images. The ischiofemoral distance (IFD) and femur neck shaft angle (NSA) were also measured on
radiographs. Differences in each parameters between the two study groups were assessed by using the Mann-Whitney U test.
Interobserver agreement was quantified by using the intraclass correlation coefficient. The area under the ROC curve (AUC) was
calculated as a measure of discriminative ability. Youden's ] statistic was used to select the optimum cut-off points for each
parameters on radiograph.

RESULTS

A total of 30 patients with QFM edema (44 hip joints, age: 54.8+11 years) were included in the IFI patient group. A total of 88
patients without QFM edema (88 hip joints, age: 51.8 £ 13.4) were selected as control group from a cohort after propensity score
matching. IFS, QFS, NSA and IFD showed statistically significant differences between two groups (p < 0.05). IFS, QFS and IFD
showed almost perfect interobserver agreements (r > 0.8). IFDs showed good discrimination abilities (AUC > 0.80). Optimal cut-off
points for IFD by reader 1 were 19.9 mm and 16.2 mm on supine radiograph and standing radiograph, respectively. Optimal cut-off
points for IFD by reader 2 were 21.1 mm and 17.0 mm, respectively.

CONCLUSION

IFDs on both supine and standing hip radiographs showed good diagnostic performances for detection of IFI. It could be used as a
good screening tool with optimal cut-off points.

CLINICAL RELEVANCE/APPLICATION

The measurements of ischiofemoral distances on both supine and standing hip radiographs are useful screening tool with good
diagnostic performances for detection of ischiofemoral impingement.

RC204-12 Validation of 3D MRI for the Measurement of Skeletal Muscle Volumes
Monday, Nov. 30 11:25AM - 11:35AM Location: E451B

Participants

Elizabeth Robinson, London, United Kingdom (Presenter) Nothing to Disclose

Johann Henckel, MD, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Marc Modat, PhD, Hertforshire, United Kingdom (Abstract Co-Author) Nothing to Disclose
Christian Klemt, MSc, Hertforshire, United Kingdom (Abstract Co-Author) Nothing to Disclose



Jorge Cardoso, PhD, Hertforshire, United Kingdom (Abstract Co-Author) Nothing to Disclose
Keshthra Satchithananda, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Sebastien Ourselin, PhD, Hertforshire, United Kingdom (Abstract Co-Author) Nothing to Disclose
Alister Hart, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

PURPOSE

To validate the use of 3D MRI in volumetric computation of muscle wasting To demonstrate the role for 3D MRI in evaluating
diseased muscles around hip replacements

METHOD AND MATERIALS

We have applied a novel automated segmentation propagation framework to the MR images of 18 patients with unilateral metal on
metal hip replacements. The MR images were manually segmented into the following muscles: Gluteus maximus, Gluteus minimus,
Iliopsoas and Tensor Fasciae Latae. MR images were bias-field corrected. The scans were divided in half to create two databases,
healthy and diseased, which were processed separately. Each MR image in the database was affinely registered to all the other
images using a block matching algorithm and aligned to a common space. We obtained an average matrix for the alignment of
images in the database using least trimmed square regression. Consensus segmentation was achieved using similarity and truth
estimation algorithm for propagated segmentations (STEPS). The proposed framework was assessed using a leave-one out
validation approach. This was used to quantify a clinically relevant imaging biomarker.

RESULTS

The MR images of 18 patients (11 female, 7male) aged 64 + 15yrs underwent novel automated segment propagation. The leave-one
out cross validation framework assessing the influence of non-rigid registration and label fusion parameters gave the average Dice
score for healthy hip muscles is 0.864 (range 0.804-0.931). The average Dice score for pathological hip muscles is 0.827 (range
0.753-0.899).

CONCLUSION

The accuracy of the proposed automated framework was verified by leave one out cross validation. The values obtained for the
average are promising given that only 17 MR images are in the database. We would expect these scores would to rise with a larger
database of images. Future work would involve the expansion of this database in order to define more variability and obtain more
accurate automated segmentation.

CLINICAL RELEVANCE/APPLICATION

3D MRI, a technique applied successfully in brain imaging, offers a novel way to monitor the muscle disease formation and
progression in patients with hip arthroplasties. This automated segmentation framework can be used to verify volume discrepancies
in unilateral hip arthroplasty patients which is currently done manually. This technique will aid patient monitoring and surgical
planning.

RC204-13 Extraarticular Hip MRI
Monday, Nov. 30 11:35AM - 12:00PM Location: E451B

Participants
Miriam A. Bredella, MD, Boston, MA, (mbredella@mgh.harvard.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Become familiar with normal anatomy and common pathology of muscles, tendons, and bursae around the hip. 2) Demonstrate
understanding of the pathomechanisms and imaging findings of extra-articular hip impingement syndromes.

ABSTRACT

Relevant extra-articular hip anatomy will be reviewed, followed by MRI findings of common pathology of tendons, muscles, and
bursae around the hip. Pathomechanisms and imaging findings of extra-articular hip impingement syndromes will be discussed.
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Participants
Michael N. Brant-Zawadzki, MD, Newport Beach, CA (Moderator) Nothing to Disclose
Gordon K. Sze, MD, New Haven, CT (Moderator) Investigator, Remedy Pharmaceuticals, Inc

Sub-Events

RC205-01 Rational Imaging of the Patient with Spine Pain
Monday, Nov. 30 8:30AM - 9:00AM Location: N228

Participants
Timothy P. Maus, MD, Rochester, MN (Presenter) Institutional research contract, Sorrento Therapeutics, Inc

LEARNING OBJECTIVES

1) The learner will be able to identify the major specificity fault of spine imaging . 2) The learner will be able to describe the major
sensitivity fault of spine imaging. 3) The learner will be able to describe the utility of spine imaging in the acute presentation of
back or limb pain. 4) The learner will be able to describe appropriate utilization of spine imaging in the back / limb pain patient based
on guidelines published by major specialty societies.

ABSTRACT

AbstractSpine imaging rightfully has a pivotal role in the evaluation of the patient with back or limb pain, primarily in the exclusion of
systemic disease as a cause of symptoms. Unfortunately, imaging is frequently over utilized, providing no measurable benefit to the
patient while incurring significant societal cost and potential patient harm. It is imperative to examine the literature to understand
the appropriate interpretation, value to the patient, and evidence-based utilization of spine imaging. Systemic disease underlies
only 5% of back or limb pain presentations; most imaging findings are categorized as "degenerative." This constitutes the primary
specificity fault of spine imaging: the vast majority of reported "degenerative" changes involving the spinal articulations, the disc
and facet joints, are asymptomatic and reflect only expected age-related change. They are not a degenerative disease; labeling
them as such is misleading. Spine imaging also suffers a sensitivity fault: most advanced imaging is done in a recumbent position,
without axial load and physiologic posture. This renders imaging insensitive to dynamic structural alterations present only in the
upright patient. Reliance on anatomic structural changes alone must ultimately yield to imaging identification of the local
inflammatory processes that are necessary for spine nociception. Utilization of spine imaging must occur as a risk / benefit
calculation. The benefits of diagnosis of systemic disease, or guiding therapeutic intervention for truly symptomatic
structural/inflammatory changes, must be weighed against the harms of inappropriately labeling the patient as suffering from a
degenerative disease, radiation exposure, patient / societal cost, and the precipitation of interventions that are often poorly based
on evidence. Evidence-based guidelines for imaging utilization, in combination with an evidence-based understanding of its
interpretation, can help physicians employ this powerful tool more effectively and efficiently.

RC205-02 Ossification of the Posterior Longitudinal Ligament: Sex Difference and Prevalence on Computed
Tomography (CT)

Monday, Nov. 30 9:00AM - 9:10AM Location: N228
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PURPOSE

We report the prevalence of ossification of the posterior longitudinal ligament (OPLL) in the cervical spine on computed tomography
(CT) in the North American population using the original and newer classification systems proposed by the Japanese Ministry of
Public Health and Welfare (JMPHW).

METHOD AND MATERIALS

We retrospectively reviewed CT examinations of the cervical spine in adult patients performed from January 1st, 2009 through
March 31st, 2010 at our institution. OPLL type, prevalence, and thickness were recorded. The OPLL types as described in the
original JMPHW classification scheme were: continuous, segmental, mixed, and circumscribed. The CT classification comprised of
two schemes: A or axial. Classification A described OPLL as bridging or nonbridging. In the axial classification, the location of the
OPLL at the level of maximal stenosis on axial imaging was characterized as central or lateral.

RESULTS

We reviewed CT scans on 837 patients, 555 males (66%), with average age of 44.1 years (ranged from 18 to 100 yrs). We



detected 39 OPLL lesions in these 837 patients (4.7%). The OPLL types based on the original classification were 28 segmental, 8
circumscribed, 2 mixed, and 1 continuous. According to classification A, 31 were nonbridge (79%). According to the axial
classification, 34 were central (87%). Of the 28 patients with segmental OPLL, 20 (71%) were male. Of the 8 circumscribed OPLL,
only 5 (63%) were male. The two patients with mixed type were female.

CONCLUSION

We found the prevalence of OPLL to be 4.7% which is higher than previously reported. Additionally, although prevalence among
males was higher than females, we discovered that in the cervical spine that this sex difference is not uniform and depends on type
of OPLL.

CLINICAL RELEVANCE/APPLICATION

Ossification of the posterior longitudinal ligament is a well-known cause of spinal stenosis and neurologic dysfunction. The reported
prevalence of OPLL based on radiography ranges between 0.1-1.7% in Europe and US, 0.4-3% in Asia excluding Japan, and 1.9-
4.3% in Japan. However, we found the prevalence of OPLL to be much higher than previously reported. Given the wide spread use
of CT in today's clinical practice, radiologists will identify incidental OPLL in asymptomatic patients. We believe recognition of OPLL
and knowledge of its natural history will be important for guiding patient management.

RC205-03 CT Findings Predict Clinical Outcome after Dynamic Posterior Stabilization in Patients with Painful
Segmental Instability of the Lower Spine
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PURPOSE

Although clinical results after dynamic posterior stabilization in patients with painful degenerative segmental instability of the lower
spine are promising, few is known about preoperative CT imaging parameters to select patients who will benefit from this procedure.
Purpose therefore was to identify CT findings that predict post-surgical outcome.

METHOD AND MATERIALS

63 patients (age 66+11.7; 38 women) treated with dynamic stabilization for painful segmental instability with/without spinal
stenosis were identified. Preoperative MDCT scans were assessed for quantitative and qualitative parameters defining degenerative
changes of the thoracolumbar spine. BMD measurements were performed in asynchronously calibrated MDCT. For clinical follow-up
at 24 months, visual analogue scale (VAS), Oswestry Disability Index (ODI), Short Form 36 physical (PCS) and mental (MCS)
component summaries were assessed. For statistical analysis classification and regression trees, linear regression and non-
parametrical tests were used.

RESULTS

At follow-up, all clinical scores showed significant improvement compared to preoperative values (delta VAS 4.1+2.9, delta ODI
32.1+17.2, delta PCS 4.942.3 and delta MCS 4.2+1.7; P<0.001, respectively).PCS improvement was significantly decreased in
patients with higher grades of disc herniation (P<0.001) and spondylolisthesis (P=0.011) as well as with larger cross-sectional area
(CSA) of the dural tube at disc level (P=0.043). PCS improvement was significantly higher in patients with high intervertebral disc
height (P=0.006) and high grades of vertebral body sclerosis (P=0.002). Patients with high BMD and initially low AP diameter of
intervertebral foramina showed a significantly higher improvement of ODI (P<0.05).

CONCLUSION

In patients treated with dynamic posterior stabilization, postoperative clinical improvement was predicted by the following CT
parameters: high grades of vertebral body sclerosis, spondylolisthesis or disc herniation, high BMD and disc space height, larger CSA
of the dural tube and AP diameter of intervertebral foramina. Preoperative evaluation of these CT parameters therefore may improve
therapy selection for patients with degenerative disease of the lower spine.

CLINICAL RELEVANCE/APPLICATION

The identified CT parameters predict post-surgical outcome and therefore support appropriate therapy selection for patients with
painful degenerative segmental instability of the lower spine.

RC205-04 Accuracy and Efficacy of Fluoroscopic guided Pars Interarticularis Injections on Immediate and
Short-Term Pain Relief
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James Patrie, MS, Charlottesville, VA (Abstract Co-Author) Nothing to Disclose
Michael G. Fox, MD, Charlottesville, VA (Presenter) Stockholder, Pfizer Inc;

PURPOSE

To determine the accuracy and short-term efficacy of fluoroscopic guided steroid and anesthetic injections for symptomatic pars
interarticularis (pars) defects.

METHOD AND MATERIALS

Followina TRB annroval. all fluorosconicallv auided iniections of svmntomatic nars defects at a sinale institution from June 2010 to
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October 2014 were retrospectively and |ndependently reV|ewed b two MSK radiologists with 2 and 13 years of post fellowship
experience to determine if the injections from a single procedure were all intra-pars (n=48), all peri-pars (n=3), or partially intra-
pars (n=6). The patient's pain score graded on a 0-10 numeric pain scale was recorded pre-injection, 5-10 minutes and 1 week
post-injection. Age, gender, pre-pain level and fluoroscopic times were recorded. Univariate and multivariate statistical analysis
were performed.

RESULTS

A total of 57 procedures (106 pars injections) were performed on 41 patients (mean age 37; 21M,20F). Exact agreement between
the 2 readers was present in 86% (49/57) of the procedures with a consensus intra-pars location recorded in 91.5% (97/106) of
injections. The mean pre-injection and 5-10 minute post-injection pain scores for the all intra-pars procedures was 5.9 and 2.9,
respectively with a mean change in pain of -3.0 (95% CI -3.8, -2.2; p<0.001). For the all intra-pars procedures with a 1-week
post-injection pain score recorded (n=18 pts; 34 pars), the mean 1-week post-injection change in pain was -0.8 (95% CI -1.8,
0.2; p=0.10).The mean pre-injection and 5-10 minute post-injection pain scores for the 9 peri-pars/partially-in procedures were 6.1
and 3.4, respectively with a mean change in pain of -2.7 (95% CI -4.5, -0.9; p<0.004).When accounting for radiologist performing
the procedure, the mean fluoroscopic time per pars injected was 43 s (CI 37, 50) for the all intra-pars group versus 73 s (CI 52,
103) for the peri-pars injections (p=0.001).

CONCLUSION

Fluoroscopically guided intra-pars injections for symptomatic spondylolysis can be performed accurately in ~90% of cases with
minimum fluoroscopic time. There is statistically significant pain reduction immediately following the procedure, with a trend in pain
reduction at one week.

CLINICAL RELEVANCE/APPLICATION

Symptomatic pars interarticularis defects can be successfully injected with limited fluoroscopic time in ~90% of cases with
significant immediate pain relief, obviating the need for CT to perform these injections

RC205-05 Acute Myelopathy Following Epidural and Spinal Anesthesia
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PURPOSE

Spinal and epidural anesthesia (E-SA) are widely used and generally considered as safe procedures. However, rarely, myelopathy
may develop acutely and may result in permanent neurological sequela. This study suggests three different mechanisms of post-
procedure myelopathy including direct cord injury, toxic/allergic myeloradiculitis and cord ischemia.

METHOD AND MATERIALS

Over 300 medical files of an acute myelopathy were reviewed. Patients presenting acute myelopathies appearing within 24 hours
after E-SA were included.

RESULTS

12 patients (mean age 44.7, range 25-74 years) presenting progressive spinal motor, sensory and autonomic dysfunction within 3-
24 hours following E-SA met inclusion criteria. 4/12 women (ages 25-30 years) manifested acute myeloradiculitis. MRI showed cord
and cauda equina nerve root enhancement and T2 hyperintense cord lesions, suggesting toxic/ allergic reaction. 7/12 patients (32-
71 years) presented Brown-Seequard-like symptoms with detrusor instability in conus medullaris injuries (6 patients) or tetraparesis
in cervical cord injury (1 patient). Most cases showed unilateral cord injury. MRI showed focal blood products on SWI and cord
edema at the site of injection. Follow up MRI showed decreased edema with syrinomyelia as a late sequela in all cases, consistent
with direct traumatic damage to the spinal cord.One 74 year old patient developed restricted diffusion on DWI-MRI and central grey
matter T2 signal cord abnormality, suggesting local hypoperfusion and cord ischemia.

CONCLUSION

Acute myelopathy may develop following E-SA due to direct traumatic cord injury, toxic/allergic response or cord ischemia, with
possibility of permanent neurological damage. Focal syringomyelia as a late sequela is typical.Characteristic MRI findings aid with
the diagnosis and management.

CLINICAL RELEVANCE/APPLICATION

Acute myelopathy following spinal and epidural anesthesia is a rare but serious complication with potential for permanent
neurological sequelae. SWI and DWI -MRI sequences aid the diagnosis and help characterize the mechanism of injury.

RC205-06 Epidural Steroid Injections for Spinal Stenosis: Helpful or Harmful?
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GmbH; Advisory Board, General Electric Company; Consultant, Alphabet Inc

LEARNING OBJECTIVES

1) Review the rationale and design of the Lumbar Epidural Steroid injections for spinal Stenosis (LESS) study. 2)Examine the results
of the LESS study. 3) Discuss the limitations of LESS study. 4) Discuss the policy implications of the LESS conclusion: in the



treatment of lumbar spinal stenosis symptoms, epidural steroid injections offered minimal to no benefit compared to epidural
injections of lidocaine at six weeks.

ABSTRACT

The Lumbar Epidural Steroid injections for spinal Stenosis (LESS) study was double-blind study comparing epidural steroid injections
(ESIs) with lidociaine to lidocaine injections alone. The study included 400 patients with back and leg pain from lumbar spinal
stenosis who were randomized to receive either an epidural injection containing lidocaine or an epidural injection containing
lidocaine plus a glucocorticoid. Sixteen U.S. centers participated in the study.Compared to injections with local anesthetic alone,
injections with glucocorticoids provided these patients with minimal or no additional benefit. The primary outcomes were the
Roland-Morris Disability Questionnaire and a leg pain numerical rating scale. Patients who received glucocorticoid reported greater
satisfaction with treatment, with 67% of those patients reporting being very satisfied or somewhat satisfied compared to 54% of
those who received lidocaine alone reporting the same level of satisfaction with the treatment. There were more adverse events in
the patients who received the injections that included glucocorticoid. Furthermore, patients receiving the combination injections
were more likely to have low morning serum cortisol levels at 3 weeks and 6 weeks after the injection, suggesting that the
corticosteroid may have a broad systemic effect.In conclusion, for the treatment of lumbar spinal stenosis symptoms, ESIs offered
minimal to no benefit compared to epidural injections of lidocaine at six weeks.; The small improvement with corticosteroid observed
at 3 weeks was due solely to the interlaminar approach and not transforaminal approach injections. There is evidence of sustained
systemic effects of the corticosteroid including cortisol suppression that should be considered, particularly in older adults.

RC205-07 Lumbar Disc Nomenclature 2.0: Recommendations of the Combined Task Force
Monday, Nov. 30 10:20AM - 10:50AM Location: N228

Participants
Gordon K. Sze, MD, New Haven, CT (Presenter) Investigator, Remedy Pharmaceuticals, Inc

LEARNING OBJECTIVES

1) To understand the scope and nature of the revisions of the lumbar disc nomenclature update, version 2.0. 2) To investigate the
rationale for the revisions. 3) To comprehend the most important revisions.

ABSTRACT

'Lumbar disc nhomenclature: version 2.0. Recommendations of the combined task forces of NASS, ASSR, and ASNR' is the updated
and revised version of the original '"Nomenclature and classification of lumbar disc pathology' and is the product of a multidisciplinary
effort over the course of nearly 10 years. The revised document resembles the original in format and language, but provides
changes that are consistent with current concepts in radiologic and clinical care. The modifications center on: 1. updating and
expanding the text, glossary, and references; 2. revision of the figures; 3. emphasizing the term anular fissure to replace anular
tear; 4. refinement of the definitions of acute and chronic disc herniations; 5. revision of the differentiation between disc herniation
and bulging disc. Several other minor amendments were also made, such as deleting the section on Reporting and Coding, which
was outdated in the original and would become outdated in the current update as soon as it was published.

RC205-08 Assessment of Sensitivity and Radiologic Reporting of Oncologic Epidural Lesions on Body CT: A 12-
year Retrospective Review
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PURPOSE

Metastatic epidural spinal cord compression is a debilitating neurological complication which occurs in approximately 5-10% of
patients with terminal cancer. Early detection of epidural lesions commonly actuates treatment which can prevent and even reverse
this process, thereby substantially improving a patient's quality of life. Given the inherent difficulty of seeing epidural lesions on
body CT due to their relatively small size and low contrast from surrounding tissues, we hypothesized that oncologic epidural lesions
were being under-reported by radiologists interpreting body CT.

METHOD AND MATERIALS

A search of our institution's radiology information system identified patients who underwent a body CT within 30 days before or
after undergoing a spine MRI. A board-certified radiologist then reviewed these CT and MRI examinations and the respective
patients' medical records to determine etiology and location of the epidural mass, whether the epidural mass reported on MRI was
plainly visible on CT, and whether an epidural mass plainly visible on body CT was reported by the interpreting radiologist.

RESULTS

From 09/01/2001 to 12/31/2013, there were 340 spine MRIs demonstrating at least one epidural mass of oncologic etiology with a
body CT performed within 30 days. An epidural mass reported on MRI was plainly evident in 244 (71.7%) of the 340 body CTs. Of
these 244 body CTs representing 129 unique patients, 61 CT reports (25.0%) did not mention the presence of an epidural mass,
even in some cases wherein an MRI examination preceded and reported its presence (27 of 61 cases; 44.3%). There was no
statistically significant correlation with respect to the omission of CT reporting and patient gender, age, primary diagnosis, epidural
mass location, reporting radiologist, CT or MR scanner, or preceding MRI diagnosis of an epidural mass (univariate chi-squared
analysis; p < 0.05).

CONCLUSION

In this retrospective analysis, body CT is 71.7% sensitive in detecting an epidural mass of oncologic etiology which is demonstrable
on MRI. Additionally, oncologic epidural masses are commonly (25.0%) unreported on body CT, even in cases where there is
preexisting imaging evidence to confirm their presence.



CLINICAL RELEVANCE/APPLICATION

Given the moderate sensitivity of body CT in demonstrating epidural masses, radiologists should incorporate the integrity of the
spinal canal into their body CT search pattern for oncologic patients.

RC205-09 Lumbar MR Imaging: Does Epidemiologic Data in Radiology Reports Affect Patient Management and
Outcomes in the Primary Care Setting?
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PURPOSE

A significant challenge to the appropriate diagnosis and management of low back pain is that lumbar MRI commonly reveals
numerous findings that can be considered pathologic, even in asymptomatic individuals. Referring primary care providers may not
understand the epidemiologic significance of the findings in the lumbar MRI reports they use to make patient-care decisions,
potentially leading to unnecessary specialist referrals and overly aggressive treatment plans.

METHOD AND MATERIALS

A verified epidemiologic statement regarding prevalence rates of common findings in asymptomatic patients was included in all
relevant lumbar MRI reports beginning July 01, 2013 at a single academic medical center. Patients referred for lumbar MRI by in-
network primary care providers for uncomplicated low-back pain were followed prospectively for one year. Chart-review was utilized
to capture health care utilization rates following MRI, including physical therapy referral, narcotic prescription, specialist referral,
and spine surgery. A pre-statement-implementation cohort was compared to a post-statement-implementation cohort.

RESULTS

There were 323 patients who met inclusion criteria for the study, with 154 in the pre-statement cohort and 169 in the post-
statement cohort. There was no significant difference in baseline demographic characteristics between the two cohorts. After one
year of follow-up, there was a trend in decreased referral to spine specialists (53.6% v. 46.0%, p=0.234) and lumbar spine
surgeries performed(10.9% v. 7.1%, p=0.290) when comparing the pre-statement cohort to the post-statement cohort. There
were no apparent differences in referral for physical therapy or narcotic prescription rates in the study.

CONCLUSION

While the study is limited by small sample size, the trend in decreased referral to spine specialists by primary care physicians and
fewer surgeries performed with the implementation of the statement motivates further investigation into the utility of enhancing
imaging reports with epidemiologic information. This simple intervention may have meaningful impact on the management of these
patients by referring primary care physicians.

CLINICAL RELEVANCE/APPLICATION

The addition of a simple, verified epidemiologic statement to lumbar MRI reports may impact the medical management of low-back
pain in the primary care setting.

RC205-10 Open Surgical Biopsy of Degenerated Discs with Correlation of Associated MRI Modic Changes
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PURPOSE

Recent publication had suggested evidence of chronic infection of degenerated disc spaces with Propionibacterium Acnes (PA) as a
cause of chronic back pain that linked to type I Modic changes. Researches had advocated for antibiotic treatment of patients with
chronic back pain. This had created extensive debate in the medical community. We are presenting our pilot data as a part of larger
NIH prospective study of serial biopsies of degenerative disc spaces during open surgery.

METHOD AND MATERIALS

An IRB approval was obtained to conduct this retrospective study in a multicenter single neurosurgery practice over a 9-month
period. Biopsies were obtained from the disc space during open surgery when possible for all patients who underwent surgery for
degenerative disc disease. Biopsy materials were sent for gram stain and culture in all cases. Pre operative MRI images were
evaluated for the presence of Modic changes.

RESULTS

Complete data were available from 21 lumbar disc surgeries, 10 of them (48%) had a positive culture. 5 levels were positive for PA,
one level was positive for S. Aureus, one level was positive for Actinomycen and three levels were positive for S. Epidermis. There
were a total of 7 cases with Modic changes and none of them were positive for PA.Biopsies were collected from 26 cervical cases,
and 9 of them (35%) showed a positive biopsy. There were 16 cases with Modic changes that included 6 (37.5%) of the positive
cultures. Three of the positive cultures showed no Modic changes. 10 cases with Modic changes had a negative culture

CONCLUSION

Our results concur with the published date of high incidence of PA infection of the degenerated nucleus. However we did not show
any constant relationship to Modic changes which could be due to the small sample size. The etiology of Modic changes may be
related to factors other than infectious processes. Furthermore, the patho-physiology of the Modic changes in the cervical and
lumbar spine could be different. Further evaluation of these results with a larger prospective controlled study is underway.



CLINICAL RELEVANCE/APPLICATION

There may be a high incidence of P Acne infection in the degenerated discs. However, there may not be a constant relationship to
Modic changes.

RC205-11 Lumbar Plexus in Patients with Chronic Inflammatory Demyelinating Polyneuropathy: Evaluation with
New MR Neurography (3D SHINKEI)
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PURPOSE

Magnetic resonance neurography is useful to evaluate nerves in patients with inflammations, tumors, and trauma. The purpose of
this study was to evaluate feasibility of 3D nerve-sheath signal increased with inked rest-tissue rapid acquisition of relaxation
enhancement Imaging (3D SHINKEI) in the ganglions and the nerves of lumbar plexus in patients with chronic inflammatory
demyelinating polyneuropathy (CIDP).

METHOD AND MATERIALS

This study included 12 patients with CIDP (9 males and 3 females; age range 14-66 year-old; median 34 year) and 13 normal
subjects (10 males and 3 females; age range 27-81 year-old; median 53 year). 3D SHINKEI is a turbo spine echo with a diffusion-
weighted prepulse called improved motion-sensitized driven equilibrium. The imaging parameters were as follows; TR/TE = 2500/90
ms, FOV = 280 x 280 mm, voxel size = 0.98 x 0.98 x 2.0 mm3, b = 10 s/mm?, acquisition time =5 min 48 s. Regions of interests
(ROIs) were placed at the ganglions and nerves from T12 to L5 bilaterally. Signal-to-noise ratio (SNR) and contrast-radio (CR) were
calculated. The size of the ganglions and the nerves was also measured. Statistical analyses were performed with Mann-Whitney U
test. P-values less than 0.05 were considered significant.

RESULTS

The size of the ganglions and the nerves was larger in patients with CIDP (6.80 + 1.90 mm and 5.81 + 2.72 mm) than in normal
subjects (5.22 £1.15 mmand 4.25 £ 1.08 mm, P < 0.0001, respectively). SNR of the ganglions and the nerves was larger in
patients with CIDP (539.73 + 789.57 and 519.31 £ 882.72) than in normal subjects (89.85 + 91.29 and 44.03 + 55.19, P < 0.0001,
respectively). CR of the ganglions and the nerves was larger in patients with CIDP (0.74 +£ 0.11 and 0.66 * 0.16) than in normal
subjects (0.72 £ 0.10 and 0.48 £ 0.16, P < 0.05 and P < 0.0001, respectively).

CONCLUSION
With 3D SHINKEI we could obtain high-resolution MR neurography. CIDP could be discriminated from normal subjects on 3D SHINKEI.
CLINICAL RELEVANCE/APPLICATION

With 3D SHINKEI we can evaluate the size and signal intensity of the lumbar plexus and can discriminate patients with CIDP from
normal subjects.

RC205-12 Magnetic Resonance Neurography as an Adjunct for Back Pain and Extraspinal Sciatica
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LEARNING OBJECTIVES

1) Apply the critical technical elements for MR Neurography. 2) Comprehend the potential role for MR Neurography in spinal imaging.
3) Analyze pathologies identified with MR Neurography.

ABSTRACT

Neuromuscular imaging with MR neurography can be challenging technically because of requirements for high spatial resolution
sometimes over an extended field of view such as an entire extremity unless the lesion or symptoms are well localized. Thus the
concept of a "target zone" is useful to tailor protocols for high resolution portions. The trend is to use 3T MRI because of increased
signal to noise ratio (SNR). The use of surface coils combinations may be needed to cover the entire region of interest or to
evaluate distal muscles innervated. The availability of 3D isotropic pulse sequences avoids multiple 2D planar acquisitions and
facilitates arbitrary reconstruction planes along and orthogonal to the structures of interest. The administration of intravenous
contrast material is typically selectively used for mass lesions, post-operative situations or inflammatory conditions although
dynamic contrast enhance MRI (DCE-MRI) has the potential to evaluate the vasa nervosum. Novel MRI techniques including
diffusion-weighted imaging (DWI) and diffusion tensor imaging (DTI) may have a role in MR Neurography. Whole body MRI (WBMRI)
has also been applied for MR Neurography. The general indication for MR Neurography is a suspected peripheral nerve dysfunction
and is complementary to electrodiagnostic testing (e.g. electromyography). Broad categories of indications include confirming a
diagnosis (e.g. brachial neuritis), elucidating pathoanatomy (e.g. thoracic outlet syndrome), establishing the location of a lesion for
(e.g. nerve avulsion for pre-surgical planning), to evaluate unexplained neuromuscular symptoms (e.g. extra-spinal sciatica with a
normal lumbar spine MRI) or to exclude a neoplasm (e.g. neurofibroma). MR Neurography can also be an adjunct to spine imaging.
MRI findings may be related to nerve, muscle or compressive etiology (tumor, pathoanatomy or predisposing variant). Normal
peripheral nerves will often although not invariably show a fasicular appearance on axial images. Contrast enhancement cannot
always distinguish different pathoetiologies of neuropathy and is more likely to be abnormal with an inflammatory or neoplastic
etiology. Endoneurial fluid increases when nerve is compressed, irritated or injured, leading to nerve image hyperintensity in an MR
Neurography image. Acute axonal nerve lesions cause a hyperintense signal on T2-weighted images at and distal to the lesion site



corresponding to Wallerian degeneration. Denervation produces a non-specific muscle edema-like signal alteration. Muscle signal
alteration occurs within a few days (as early as 72 hours) of denervation. Muscle atrophy is a late finding likely reflecting disuse.
Fatty replacement (retained bulk and contour of muscle with fibers replaced by fat) is associated with neuromuscular etiologies
(neurogenic or myogenic) or inflammatory myopathies. The MRI signal changes are reversible when the recovery of motor function
occurs as a result of further muscle innervation. Tumor related neuropathy may be caused by a primary nerve neoplasm or a lesion
compressing or infiltrating the nerve. Peripehral nerve sheath tumors (PNST) include neurilemmoma (schwanoma) and neurofibroma.
The majority of PNST lesions are benign. Malignant PNST (MPNST) typically occurs in the setting of neurofibromatosis. It may be
difficult for MRI to distinguish benign from malignant PNST and currently FDG PET has a role showing increased uptake in
malignancies. Larger heterogeneous appearing lesions that have changed over time, either by clinical symptoms or imaging features
suggests MPNST. Compressive lesions include non-neoplastic tumors (ganglions, hematoma), benign neoplasms (osteochondromas)
or malignant neoplasm (sarcoma) that residing along the course of a nerve or within a fibro-osseous tunnel. Nerve infiltration and
invasion may occur from lymphoma or metastatic neoplasm.

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/

John A. Carrino, MD, MPH - 2013 Honored Educator
John A. Carrino, MD, MPH - 2015 Honored Educator
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ARRT Category A+ Credits: 1.50

Participants
Sub-Events

RC206A Important Head and Neck Anatomy

Participants
Hugh D. Curtin, MD, Boston, MA, (Hugh_Curtin@meei.harvard.edu) (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The participant will be able to identify the key 'fat pads' at the exit points of those cranial nerves most often affected by
perineural spread. 2) The participant will be able to describe the fasical organization of the parapharyngeal region. 3) The
participant will be able to locate the laryngeal ventricle using axial and coronal imaging.

ABSTRACT

Important Anatomy Head and neck imaging relies heavily on an undestanding of the intricate and often difficult anatomy. The
session will focus on identification of anatomy that is crucial in a defining the margins and patterns of spread of pathology. Other
landmarks that are key to description of the location of lesions are also covered. For instance, there is a small amount of fat
located just external to each neural foramen through which perineural spread of carcinoma may pass. The most important of these
primary 'fat pads' are located in the pterygopalatine fossa (external to foramen rotundum), just inferior to foramen ovale (trigeminal
fat pad), and the stylomastoid foramen (facial nerve) fat pad. These fat pads should be examined for potential obliteration as tumor
approaches the foramen. The laryngeal ventricle is key to the organization of the larynx and reports should localize lesions related
to this important structure. The ventricle may not be directly visible depending on the phase of respiration of an imaging scan.
However the lateral wall of the larynx transitions from fat to muscle at the level of the ventricle. The ventricle is located at the
upper margin of the thyroarytenoid muscle that makes up the bulk of the true vocal cord. The parapharyngeal spaces are crossed
by several substantial fascial layers. The fascia organize the region into compartments that help the radiologist predict the identity
of tumors in that location. Specfically, the anatomy makes it possible to separate tumors that are almost certainly of salivary origin
from those that are not. Other specific anatomic points useful in interpretation or characterizaton will also be discussed.

RC206B Missed Diagnoses in the Head and Neck

Participants
Phillip R. Chapman, MD, Birmingham, AL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify some of the most common mistakes radiologists make when evaluating MRI or CT scans of the neck and skull base. 2)
Identify different patterns of perineural tumor spread (PNTS) and understand the subtle CT and MRI changes that indicate early
PNTS. 3) Recognize atypical patterns of metastatic nodal disease and how it can be missed on routine CT scans. 4)Identify
changes in the nasopharynx and skull base that indicate invasive infectious or neoplastic process. 5) Identify easily missed
superficial lesions of the dermis that might represent primary cutaneous tumor or dermal metastases.6) Understand the basic
anatomy of the oral cavity including specific anatomiuc subunits, the appearance of oral cavity neoplasms and pitfalls in imaging
oral cavity cancers.

ABSTRACT

This presentation will highlight some of the most common mistakes and misdiagnoses that radiologists make when interpreting head
and neck studies, including MRI and CT examinations. Many 'misses' are difficult, and rely on identifying subtle changes in small
structures in the complex landscape of the neck and skull base. Other misses are difficult because they are relatively rare and may
not be on the radar of most radiologists. Some misdiagnoses are the result of satisfaction of search, and are observed in complex
cases, especially complex head and neck cancer. Post treatment changes in the neck impose additional limitations on imaging of the
head and neck. This lecture will identify some common mistakes that are made in both private and academic practices.Cases will be
presented using a case-based approach.They keys to identifying the pertinent findings and making each diagnosis will be
highlighted.

RC206C Head and Neck Imaging Pearls

Participants
Christine M. Glastonbury, MBBS, San Francisco, CA, (Christine.glastonbury@ucsf.edu) (Presenter) Author with royalties, Reed
Elsevier

LEARNING OBJECTIVES

1) To learn the key points that create a succinct imaging differential diagnosis while appreciating the 'big picture' in HandN imaging.
2) To recognize the imaging findings of critical disease and what to do or recommend next with your patient.

ABSTRACT

This session will review some important pearls in head and neck imaging. These tips and tricks will review some important aspects of



imaging in the head and neck to help with protocoling studies, as well as techniques for imaging and interpretation. Important
imaging differentials will also be reviewed and discussed.



RC207
Genitourinary Series: Prostate MR 2015: Current Role in Staging and Surveillance and Intervention

Monday, Nov. 30 8:30AM - 12:00PM Location: N227

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

m Discussions may include off-label uses.

Participants

Peter L. Choyke, MD, Rockville, MD, (pchoyke@nih.gov) (Moderator) Researcher, Koninklijke Philips NV Researcher, General Electric
Company Researcher, Siemens AG Researcher, iCAD, Inc Researcher, Aspyrian Therapeutics, Inc Researcher, ImaginAb, Inc
Researcher, Aura Biosciences, Inc

LEARNING OBJECTIVES

1) To understand why prostate cancer is currently under- and over-diagnosed. 2) To understand the role of multiparametric
prostate MRI in guiding biopsy of the prostate. 3) To understand the role in the diagnosis, surveillance and recurrence of cancer. 4)
To review current progress in the focal treatment of prostate cancer.

ABSTRACT

The paradox of prostate cancer is that it is currently being overdiagnosed and underdiagnosed. PSA and blind biopsy has resulted in
the overtreatment of men with low risk disease and the undertreatment of men with intermediate high risk tumors that evade blind
biopsy. Multiparametric MRI is a major breakthrough in the diagnosis of prostate cancer. Moreover it can be used to monitor
patients for active surveillance and guide treatment. New standards for reporting of prostate MRI have been recently development.
This course will not only review these important developments but will provide new research results to participants.

Sub-Events

RC207-01 Intro to Prostate Cancer
Monday, Nov. 30 8:30AM - 8:55AM Location: N227

Participants

Peter L. Choyke, MD, Rockville, MD, (pchoyke@nih.gov) (Presenter) Researcher, Koninklijke Philips NV Researcher, General Electric
Company Researcher, Siemens AG Researcher, iCAD, Inc Researcher, Aspyrian Therapeutics, Inc Researcher, ImaginAb, Inc
Researcher, Aura Biosciences, Inc

LEARNING OBJECTIVES

1) To understand the limitations of PSA screening and random prostate biopsy. 2) To introduce the concepts of novel screening
tests and genomic analysis of prostate biopsies. 3) To review the importance of MRI in improving tumor localization, guiding biopsy,
monitoring active surveillance and focally ablating prostate cancer.

ABSTRACT
See overview abstract
ABSTRACT

The diagnosis of prostate cancer is evolving quickly. There is increasing recognition that the combination of routine PSA screening
and random prostate biopsy overdiagnoses low grade disease and underdiagnoses high grade disease. Autopsy studies show that
the normal prostate harbors many low grade and microscopic cancers that never becomes clinically apparent. On the other hand,
random biopsies undersample the anterior prostate gland. More accurate screening tests (e.g. PCA-3) are under development for
determining which men warrant biopsy. Genomic testing of prostate biopsy samples is also becoming more common and it is thought
to improve the prediction of tumor aggressiveness. The increased use of genomics to guide therapy clearly requires that the biopsy
sample be representative of the tumor. MR guided biopsies, whether performed in gantry or using MR-US fusion, will improve the
quality of the prostate biopsy specimen enabling more accurate genomic testing. Armed with more accurate and reliable tissue
diagnosis, more rational decisions regarding active surveillance and/or focal therapy can be made. This course will review advances
in MR guided diagnosis, biopsy and therapy of prostate cancer.

RC207-02 Detection and Characterization of Prostate Cancer with Multiparametric MRI (mpMRI): Do Learning
and Experience Matter for Diagnostic Accuracy?

Monday, Nov. 30 8:55AM - 9:05AM Location: N227

Participants

Rajan T. Gupta, MD, Durham, NC (Presenter) Consultant, Bayer AG; Speakers Bureau, Bayer AG; Consultant, Invivo Corporation
Daniele Marin, MD, Cary, NC (Abstract Co-Author) Nothing to Disclose

Bhavik N. Patel, MD,MBA, Durham, NC (Abstract Co-Author) Nothing to Disclose

Kirema Garcia-Reyes, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Kingshuk Choudhury, PhD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Lisa M. Ho, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Tracy A. Jaffe, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

Thomas J. Polascik, MD, Durham, NC (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate effect of dedicated reader education on accuracy/Gleason score estimation of index and anterior prostate cancer
(PCa) diagnosis with mpMRI in attending radiologists compared to abdominal imaging fellows.



METHOD AND MATERIALS

4 blinded attending abdominal imagers with 2-16 years of experience evaluated 31 prostate mpMRIs in this IRB-approved, HIPAA-
compliant, retrospective study for index lesion and anterior PCa detection (including Gleason score estimation). Following dedicated
education program, readers reinterpreted cases after a 2-4 month memory extinction period, blinded to initial reads. Reference
standard was established combining whole mount histopathology with mpMRI findings by a board-certified radiologist with 5 years of
prostate mpMRI experience. Multivariate analysis was performed to assess the effects of learning and reader experience. Results for
attending radiologists were then compared with prior reader study results in radiology fellows (using the same set of cases).

RESULTS

Index cancer detection (attending vs. fellow): pre-education accuracy 64.5% vs. 74.2%; post-education accuracy 71.8% vs.
87.7% (p=0.12 vs. p=0.003). Gleason score estimation (index): pre-education accuracy 46.8% vs. 54.8%; post-education
accuracy 57.3% vs. 73.5% (p=0.04 vs. p=0.0005). Anterior PCa detection: pre-education accuracy 46.4% vs. 54.3%; post-
education accuracy 75% vs. 94.3% (p=0.02 vs. p=0.001). Gleason score estimation (anterior): pre-education accuracy 42.9% vs.
45.7%; post-education accuracy 67.9% vs. 80% (p=0.03 vs. p=0.002). These effects were all attributable to learning and not to
reader experience based on multivariate analysis.

CONCLUSION

Accuracy of anterior PCa detection and Gleason score estimation for both index and anterior cancers significantly increased
following dedicated reader education for both attendings and fellows. In addition, accuracy for index cancers was statistically
significantly improved for fellows post-education. The degree of statistically significant improvement was higher for fellows vs.
attendings overall.

CLINICAL RELEVANCE/APPLICATION

Performance in detection and characterization of PCa on mpMRI can be improved with dedicated reader education, however, it may
be that the earlier the educational intervention is done, the more significant the improvement.

RC207-04 Abbreviated Prostate MRI (AP-MRI)
Monday, Nov. 30 9:15AM - 9:25AM Location: N227

Awards
RSNA Country Presents Travel Award

Participants

Robin Bruhn, Aachen, Germany (Presenter) Nothing to Disclose

Simone Schrading, MD, Aachen, Germany (Abstract Co-Author) Nothing to Disclose
Christiane K. Kuhl, MD, Bonn, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

It has recently been shown that an Abbreviated MRI Protocol is suitable for breast cancer screening. Aim of this study was to
investigate whether an Abbreviated Prostate MRI protocol (AP-MRI), consisting of 2 pulse sequences only (high resolution T2-TSE
and DWI in a single plane), acquired without endorectal coil, is sufficient to diagnose prostate cancer (PCa) in men presenting with
elevated PSA-levels.

METHOD AND MATERIALS

Ongoing prospective reader study on 222 men (mean age 53.6 years) with median PSA of 7.1 who underwent multiparametric 3.0T-
MRI with multi-element surface coil. The AP-MRI took a table time of just under 10 min. The full diagnostic protocol (FDP) took 30
min and included the pulse sequences of the AP-MRI (0.4 mm in-plane axial T2-TSE and DWI with 4 b-values up to 1400 s/mm2),
plus additional T2-TSE planes, coronal T1-TSE, and DCE. All MRI studies were read prospectively by two GU-radiologists in
consensus according to PIRADS 2.0. Readers first read the AP-MR images and made their diagnoses. Then, they read the FDP.
Results of MR-guided biopsy, TRUS/saturation biopsy, and/or final surgical pathology, or MRI and PSA follow up of at least 24
months served as SOR.

RESULTS

PCa was finally diagnosed in 85/222 men (38.3%), with median size 12 mm, classified as Gleason-6 in 25 patients, GIn-7 in 31, GIn >
8 in 29. Diagnostic indices of the AP-MRI vs. the FDP were: Sensitivity: 93% (79/85) vs. 94% (80/85); Specificity: 89% (122/137)
vs. 87% (120/137); PPV: 84% (79/94) vs. 82% (80/97), NPV: 95% (122/128) vs. 96% (120/125). The single cancer that went
undetected by AP-MRI was a GIn-6-cancer diagnosed by DCE. A total five additional cancers (GIn-6 in 3, and GIn-7 in 2 patients)
went undetected by both, AP-MRI and FDP, and were detected by TRUS biopsy. NPV for biologically relevant prostate cancer (>
GIn-6) was 98.8% (95%CI: 95.7%-99.9%) for both, AP-MRI and FDP.

CONCLUSION

Abbreviated prostate MRI allows diagnosis of biologically relevant PCa in under 10 minutes magnet time, without endorectal coil and
without contrast agent, and offers a diagnostic accuracy that is equivalent to that of a full state-of-the-art multi-parametric
prostate MRI protocol.

CLINICAL RELEVANCE/APPLICATION
Abbreviated prostate MRI, if confirmed by further studies, may open the door for systematic MRI screening for prostate cancer.

RC207-05 The Natural History of Low-grade Prostate Cancer: Lessons from an Active Surveillance Cohort
Monday, Nov. 30 9:25AM - 9:35AM Location: N227

Participants

Francesco Giganti, MD, Milan, Italy (Presenter) Nothing to Disclose

Neophytos Petrides, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Caroline M. Moore, London, United Kingdom (Abstract Co-Author) Speakers Bureau, Myriad Genetics, Inc; Research Grant,



GlaxoSmithKline plc; Consultant, STEBA Biotech NV

Mark Emberton, London, United Kingdom (Abstract Co-Author) Consultant, GlaxoSmithKline plc; Consultant, sanofi-aventis Group;
Consultant, Glide Pharmaceutical Technologies Limited; Consultant, SonaCare Medical, LLC

Clare M. Allen, MBBCh, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Alex P. Kirkham, BMBCh, MD, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

PURPOSE
To describe the natural history of low-grade prostate cancer by mpMRI changes in patients under active surveillance (AS).
METHOD AND MATERIALS

This study had an authorization from our institutional ethics review board. From our database on patients with prostate cancer, a
total of 86 were enrolled in an AS program and had their first mpMRI in 2012 or before. The two reading radiologists, in consensus,
knew tumor location and PSA but were blinded to both patient demographics and date of scan. The scans were reported randomly
(reducing any bias assuming an increase in size with time). For each visible lesion we measured volume on the sequence best
showing the tumor (the same for all scans), as well as attributing a score based on the European Society of Uroradiology -ESUR-
2012 guidelines.

RESULTS

1. 66/86 patients had Gleason 343 and 20/86 Gleason 3+4 tumor. Median maximum cancer core lengths were 1 and 3.5 mm,
respectively.2. 38/86 patients did not have a visible lesion on the initial MRI (< 3, ESUR criteria). Of these patients, none had
developed at a median of 3.56 years of follow up.3. 40/86 patients had a lesion scoring 3/5 or more (ESUR criteria) on more than 2
scans, enabling an estimation of annual growth rate. 25 had Gleason 343, and 15 Gleason 3+4. Median monthly increase in volume
was 0.4% for Gleason 3+3 and 1.2% for 3+4 (p=0.049, Mann-Whitney test). No significant difference in the median monthly PSA
increase between these groups (0.9 vs 0.6%, p=0.42) was observed.4. In 38/40 patients having 2 scans separated by a median of
1.19 years, 9/38 showed a decrease in lesion size between 5 and 50 %.

CONCLUSION

In a group of men on AS, we never observed development of a convincing lesion in those negative on the first scan. Conversely, it
was possible to measure a growth rate in visible tumors, and it was significantly different for Gleason 3+3 and 3+4. Finally, there is
considerable inter-scan variability in volume: this must be taken into account when attrbuting a significant increase to a small
lesion.

CLINICAL RELEVANCE/APPLICATION

The significant difference in rate of increase between small tumors of different grades under AS suggests that it is possible to
monitor their size on MRI.

RC207-06 Multi-parametric MRI (including PIRADS)
Monday, Nov. 30 9:35AM - 10:00AM Location: N227

Participants
Clare M. Tempany-Afdhal, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) The state of the art mpMR protocols/sequences for prostate cancer imaging. 2) How to acquire and interpret high quality
images. 3) What ACR-Pi-Rads is and how it can be implemented in clinical practice. 4) Current and future role of Prostate MR and
ACR- PiRads.

ABSTRACT

The current state of the art approaches to prostate cancer Multi-parametric MR(mpMR) Prostate imaging will be presented. MRI
techniques at 1.5T and 3.0T and pulse segeunce optimization for a state of the art mpMRI exam will be reviewed. The roles of each
segeunce will be illustrated with clinical case examples to outline technical aspects and interpretative approaches. As the
examinations have become complex and the clinical demands are increasing there isa need for standarization of our techniques and
interpretative reporting. Thus in keeping with Bi-Rads and Li-Rads, we are developing Pi-Rads. The current ACR-PiRads will be
reviewed - goals, methods and clinical applications will be presented and future vision for the role of prostate MR and ACR-PiRADS
will be presented

RC207-07 Active Surveillance with MRI
Monday, Nov. 30 10:05AM - 10:30AM Location: N227

Participants
Sadhna Verma, MD, Cincinnati, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) What is active surveillance and how it is done. 2) Who is a candidate for active surveillance. 3) The role of mpMRI in risk
stratification for active surveillance. 4) The relevance of mpMRI in addition to clinical parameters in disease management.

ABSTRACT
ABSTRACT

Active Surveillance with MRI Active surveillance is increasingly acknowledged as a preferred strategy for most men with low-risk
disease. This lecture will discuss low risk prostate cancer and how it is managed clinically. Role of mpMRI will be reviewed with
clinical case examples to show selection, follow- up or possible removal of patients from active surveillance protocols.

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/

Sadhna Verma, MD - 2013 Honored Educator

RC207-08 Longitudinal Follow-up Study of Prebiopsy Multiparametric MRI with Cancer- Negative Findings in
Patients with Suspicious Prostate Cancer: A Single Institution Experience

Monday, Nov. 30 10:30AM - 10:40AM Location: N227

Participants

Jun Gon Kim, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Chan Kyo Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jung Jae Park, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Byung Kwan Park, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

Few follow-up studies of prebiopsy prostate multiparametric MRI (mpMRI) with cancer-negative findings have been reported. The
aim of this study was to investigate the chance and characteristics of missing cancers on prebiopsy mpMRI with cancer-negative
findings based on Prostate Imaging Reporting and Data System (PI-RADS) in patients with suspicious prostate cancer (PCa).

METHOD AND MATERIALS

584 consecutive patients (mean, 62.7 years; range, 30-86 years) with suspicious PCa who performed initial (n= 391) or repeated
prostate biopsies (n= 193) were enrolled in this retrospective study. All patients underwent prebiopsy 3-T mpMRI including T2-
weighted, diffusion-weighted and dynamic contrast-enhanced imaging. Random systemic core biopsies and MR-targeted core
biopsies in cases of cancer-positive MRI findings were performed, while cases with cancer-negative MRI findings underwent random
systemic core biopsies during subsequent follow-up. Biopsy-based definition of clinically significant cancer (CSC) was Gleason = 3 +
4 or Gleason 6 with maximal cancer core length (MCL) = 4 mm. The likelihood of PCa on mpMRI was evaluated based on PI-RADS
version 2: score 4 or 5 was considered cancer positive.

RESULTS

Pathologically the cancers were found in 25% (146/584). The cancer-positive MRI findings were found in 17% (99/584) patients
and of these, 85.9% (85/99) had pathologically cancer cores. Of 485 patients with cancer-negative MRI findings, a total of 61
(12.5%) had cancer cores [Gleason 6 (n=42), 3 +4 (n=14), 4 + 3 (n=2), 8 (n=2), and 9 (n= 1)]: biopsy-naive patients (n= 38)
and patients with negative previous biopsy (n= 23). The mean MCL was 3.4 mm (range, 1-12.6 mm). The CSCs were found in
47.5% (29/61). Accordingly cancer-negative MRI findings missed 6% (29/485) CSCs: 4.1% (20/485) in biopsy-naive patients and
1.9% (9/485) in patients with negative previous biopsy.

CONCLUSION

Prebiopsy 3-T mpMRI with cancer-negative findings misses approximately 12.5% PCa including 6% CSCs in a cohort of biopsy-naive
patients and patients with negative previous biopsy.

CLINICAL RELEVANCE/APPLICATION

In a cohort of biopsy-naive patients or patients with negative previous biopsy, 3-T multiparametric MRI can improve the detection
of clinically significant prostate cancers, which can help to select optimal treatment strategies.

RC207-09 Magnetic Resonance/Ultrasound (MR/US) Fusion Biopsy in Clinical Practice: Is Systematic Biopsy still
Needed to Detect Clinically Significant Prostate Cancers?

Monday, Nov. 30 10:40AM - 10:50AM Location: N227

Participants

Andrei S. Purysko, MD, Cleveland, OH (Presenter) Nothing to Disclose

Leonardo K. Bittencourt, MD, PhD, Rio De Janeiro, Brazil (Abstract Co-Author) Nothing to Disclose
Antonio C. Westphalen, MD, Mill Valley, CA (Abstract Co-Author) Nothing to Disclose

Andrew J. Stephenson, MD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose

Erick M. Remer, MD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose

Brian R. Herts, MD, Cleveland, OH (Abstract Co-Author) Research Grant, Siemens AG

Erika Schneider, PhD, Cleveland, OH (Abstract Co-Author) Stockholder, General Electric Company Stockholder, Pfizer Inc
Stockholder, NitroSci Pharmaceuticals, LLC

Jennifer Bullen, MSc, Cleveland, OH (Abstract Co-Author) Nothing to Disclose

Cristina Magi-Galluzzi, MD, PhD, Cleveland, OH (Abstract Co-Author) Nothing to Disclose

Eric Klein, Cleveland, OH (Abstract Co-Author) Nothing to Disclose

PURPOSE

To compare the detection rates of clinically significant (CS) prostate cancer (PCa), herein defined as a tumor with Gleason score
>= 3 + 4, by MR/US fusion biopsy and systematic extended-sextant TRUS (S-TRUS) biopsy.

METHOD AND MATERIALS

IIRB-approved, HIPAA compliant retrospective study included 256 men (mean age: 62.3 yrs.) with either suspected PCa (n = 187)
or enrolled on active surveillance (n = 69). All patients underwent multiparametric MRI (mpMRI) of the prostate on a 3.0 T magnet
without endorectal coil as part of clinical care prior to biopsy, with T2, high B-value diffusion, and dynamic contrast enhancing
imaging. Patients with potential tumor by mpMRI (n= 193) underwent MR/US fusion biopsy followed by 12-core systematic biopsy
(SB) in the same procedure and performed by the same urologist who was aware of the location of the targets; those with
negative mpMRI underwent SB only (n = 63). The results of both biopsy techniques alone and combined were evaluated.

RESULTS



The overall detection rate of PCa in this population was 51.2% (131/256), and CS PCa was detected in 26.6% (68/256) of the men.
In those with positive mpMRI, there was no significant difference in the number of men with CS PCa detected by either biopsy
technique (MR/US fusion biopsy: 46 men [23.8%]; SB: 48 men [24.9%]), and both techniques combined detected more men with
CS PCA (66 men [34.2%]). CS PCa was detected exclusively by MR/US fusion biopsy in 18 men (9.3%), and by SB in 20 men
(10.4%). In most men with CS PCa exclusively detected by SB, the sextants involved were the same (n = 14) or the immediately
adjacent ipsilateral sextant (n = 3) where the MRI target was described; in only 3 men (1.5%) the targets were located in a distant
sextant from the site involved by CS PCa. PCa was detected in 28.6% (18/63) of the men with negative mpMRI, but only 2 cases
(3.2%) were CS PCa.

CONCLUSION

More CS PCa was detected when MR/US fusion biopsy was combined with SB, with greater contribution from biopsies of the same
or immediately adjacent sextants of the MRI targets.

CLINICAL RELEVANCE/APPLICATION

In clinical practice, MR/US fusion biopsy should be performed in conjunction with systematic biopsy of the same and immediately
adjacent sextants of MRI-targets to ensure the detection of CS PCa detected by mpMRI.

RC207-10 MR and MR-US Guided Biopsy
Monday, Nov. 30 10:50AM - 11:15AM Location: N227

Participants
Daniel J. Margolis, MD, Los Angeles, CA, (daniel.margolis@ucla.edu) (Presenter) Research Grant, Siemens AG

LEARNING OBJECTIVES

1) List the indications for in-bore MR-guided and MR/US fusion-guided prostate biopsy. 2) Optimize the protocol and image post-
processing of prostate MRI for lesion detection, selection, and delineation. 3) Understand the differences between in-bore MR-
guided and MR/US fusion-guided prostate biopsy. 4) Describe the advantages and disadvantages of the different kinds of MR/US
fusion-guided prostate biopsy. 5) Communicate with referrers to ensure all information is processed correctly for the biopsy session.

ABSTRACT

Interest in, and growth of, prostate MRI has been largely driven by increasing use of this technology for lesion detection rather
than treatment planning. This shift in focus is accompanied by changes in the MRI protocol, and how this information is used. A
growing number of opportunities for targeted biopsy, both in-bore direct MRI-guided and MRI-ultrasound image fusion targeting, is
accompanied by nearly as many different approaches. Each has advantages and disadvantages, some obvious, and some surprising.
Awareness of these issues and how to master them is crucial for providing optimal patient care. These issues range from the
hardware and software necessary to plan and perform the biopsy, to the intricacies of information and data communication, to
referral and follow-up. A comprehensive, service-line approach ensures patients are followed appropriately at all stages of this
process.

ABSTRACT

Multiparametric MRI has transformed from a tool primarily used for staging of known cancer into one for detection, localization, and
sampling of suspected cancer. This has allowed for streamlining and simplifying the protocol use for imaging the prostate, which
presents its own challenges, including managing decreased signal-to-noise ratios and interfacing with image-guided targeted biopsy
software and hardware. The various platforms available for image-fusion targeted biopsy include in-bore MRI-directed, "cognitive-"
or "mental-fusion" MRI-ultrasound targeted biopsy, software image fusion, articulated arm, and electromagnetic tracking. Attendees
will learn how to incorporate image-guided targeted biopsy into their practice, how to interface with clinical collaborators and
referrers, and how image-guided targeted biopsy improves confidence in managing men with suspected or known prostate cancer.

URL
http://1drv.ms/1kzFy7W

RC207-11 12 Months Follow-Up Results of MRI-Guided Transurethral Ultrasound Ablation for Treatment of
Localized Prostate Cancer

Monday, Nov. 30 11:15AM - 11:25AM Location: N227

Participants

Maya B. Mueller-Wolf, MD, Heidelberg, Germany (Presenter) Nothing to Disclose

Sascha Pahernik, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Boris Hadaschik, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Timur Kuru, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

Ionel V. Popeneciu, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Gencay Hatiboglu, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Joseph Chin, MD, London, ON (Abstract Co-Author) Nothing to Disclose

Michele Billia, MD, London, ON (Abstract Co-Author) Nothing to Disclose

James D. Relle, MD, West Bloomfield, MI (Abstract Co-Author) Nothing to Disclose
Jason M. Hafron, MD, West Bloomfield, MI (Abstract Co-Author) Nothing to Disclose
Kiran R. Nandalur, MD, Northville, MI (Abstract Co-Author) Nothing to Disclose

Mathieu Burtnyk, DIPLPHYS, Toronto, ON (Abstract Co-Author) Nothing to Disclose
Heinz-Peter Schlemmer, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Matthias Roethke, MD, Heidelberg, Germany (Abstract Co-Author) Speaker, Siemens AG

PURPOSE

MRI-guided transurethral ultrasound ablation (MR-TULSA) is a novel minimally-invasive technology to treat organ-confined prostate
cancer (PCa), aiming to provide local disease control with a low side-effect profile. Directional plane-wave high-intensity ultrasound
generates a continuous volume of thermal coagulation to the prostate using real-time MR-thermometry control. A prospective,
multi-institutional Phase I clinical study investigated safety, feasibility, and assessed efficacy of MR-TULSA treatment for PCa.



METHOD AND MATERIALS

30 patients with biopsy-proven, low-risk prostate cancer were enrolled: age>=65y, Tic/T2a, PSA<=10ng/ml, Gleason<=3+3 (3+4 in
Canada only). Under general anaesthesia, the ultrasound device (TULSA-PRO, Profound Medical Inc., Canada) was positioned in the
prostatic urethra with guidance from a 3T MRI (Siemens, Germany). Treatment planning was performed under MRI visualization with
therapeutic intent of whole-gland ablation. Treatment was delivered under continuous MRI thermometry feedback control.

RESULTS

MR-TULSA was well-tolerated by all patients without intraoperative complications. Median (5th-9th percentile) treatment time and
prostate volume were 36 (24-54) min and 44 (30-89) ml, respectively. Maximum temperature measured during treatment depicted a
continuous region of heating shaped accurately to the prostate to within 0.1 £ 1.3 mm. CE-MRI confirmed the resulting conformal
non-perfused volume, and correlated well with the ablative temperatures on MR-thermometry. Successful treatment was further
indicated by a median PSA decrease from 5.8 (2.8-8.9) ng/ml to 0.8 (0.1-3.2) ng/ml after one month remaining stable at 0.8 (0.1-
3.7) ng/ml to 12 month. MRI and biopsy findings at 12 month show diminutive prostate volumes, averaging 51% fibrosis (n=29).
Positive biopsies (55% of patients) demonstrate 61% reduction in total cancer length.

CONCLUSION

MRI-guidance enables accurate treatment planning, real-time dosimetry and control of the thermal ablation volume. Primary
outcomes show that MR-TULSA is safe and precise for prostate ablation. Phase I data are sufficiently compelling to study MR-
TULSA in a larger efficacy trial.

CLINICAL RELEVANCE/APPLICATION

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

RC207-12 A Pilot Study to Evaluate Outpatient, Transrectal, Magnetic Resonance-guided Laser Focal Therapy
for Treatment of Localized Prostate Cancer

Monday, Nov. 30 11:25AM - 11:35AM Location: N227

Participants

Bernadette M. Greenwood, BS, RT, Indian Wells, CA (Abstract Co-Author) Nothing to Disclose

John F. Feller, MD, Indian Wells, CA (Presenter) Consultant, Koninklijke Philips NV Consultant, Visualase, Inc
Stuart T. May Sr, MD, Indian Wells, CA (Abstract Co-Author) Nothing to Disclose

Roger McNichols, PhD, Houston, TX (Abstract Co-Author) Employee, BioTex, Inc

Wes Jones, Indian Wells, CA (Abstract Co-Author) Nothing to Disclose

Axel Winkel, DiplEng, Schwerin, Germany (Abstract Co-Author) Employee, Koninklijke Philips NV

PURPOSE

In the United States alone, new prostate cancer cases for 2014 were estimated at 233,000 and deaths at 29,480. Focal therapies
for low risk and intermediate risk localized prostate cancer are increasingly being explored. Our objective is to investigate the safety
and feasibility of using outpatient MR- (magnetic resonance) guided laser focal therapy for MR-visible prostate cancer utilizing a
transrectal approach for laser applicator placement and therapy delivery.

METHOD AND MATERIALS

All MR-guided therapy was delivered using a 1.5T Philips Achieva XR system (Philips Healthcare, Best, The Netherlands) for both
image acquisition and real-time thermometry. Follow-up multiparametric MRI's (mpMRI) were performed on the same scanner as
were all follow-up MR-guided prostate biopsies. DynaCAD and DynalLOC (Invivo, Orlando, FL, USA) software were used for image
analysis and interventional planning. Laser therapy was delivered using a Visualase (BioTex, Houston, TX, USA) 15W 980 nm laser
applicator introduced transrectally using the DynaTRIM (Invivo, Orlando, FL, USA)

RESULTS

34 men were treated. 45 cancer foci were treated. Total procedure time was between 1.5 and 4 hours. MRI volume of coagulation
necrosis ranged from 1.2-5.0cc. No serious adverse events or morbidity were reported. 7 treatment regions were positive at 6
month biopsy, consistent with residual/recurrent cancer (23% of subjects, 15% of treated regions). 4 regions were retreated with
laser focal therapy. We observed a 35% decrease in mean PSA 1 year post-therapy and no statistically significant change is IPSS
and SHIM scores at 6 months post-treatment. 4 patients went on to whole gland therapy: 3 incidence cancer patients (2 Gleason
Score 4+4=8, 1 Gleason Score 44+3=7 multi-focal) elected radical prostatectomy (RP). No additional technical difficulty with
dissection was reported by the surgeon performing RP. 1 Gleason 3+3=6 elected proton beam therapy (PBT) before undergoing 6
month follow-up and biopsy. Incidence cancer rate was 10%.

CONCLUSION

Our data indicate that outpatient transrectally delivered MR-guided laser focal therapy for localized prostate cancer is both safe
and feasible.

CLINICAL RELEVANCE/APPLICATION

In the current climate of cost-reduction and emphasis on minimally-invasive treatment of cancer, focal treatment of prostace
cancer with a precisely delivered energy source under MRI-guidance may have favorable results for cost control and quality of life.

RC207-13 Focal Therapies
Monday, Nov. 30 11:35AM - 12:00PM Location: N227

Participants
Aytekin Oto, MD, Chicago, IL, (oto@uchicago.edu) (Presenter) Research Grant, Koninklijke Philips NV; ; ;

LEARNING OBJECTIVES

1) Emerging paradigm of focal therapy for early stage low risk prostate cancer. 2) Current status of different focal therapy methods



including laser ablation, high intensity focused US, electroporation and cryotherapy. 3) Challenges in patient monitoring following
focal therapy. 4) Future developments in focal therapy of prostate cancer and the importance of radiologist's involvement.

ABSTRACT

TITLE: Image guided focal therapy of prostate cancer Focal therapy of low risk early stage prostate cancer is increasingly
important as a minimally invasive option for many patients. The rationale, patient selection criteria and challenges for image-guided
focal prostate cancer therapy will be discussed. The essential technical details, advantages and disadvantages of clinically
available focal therapy methods will be reviewed. Post-therapy patient monitoring options will be presented. Future developments in
the area of focal therapy of prostate cancer and opportunities for involvement of radiologists in focal therapy will be explored.

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/

Aytekin Oto, MD - 2013 Honored Educator



RC208
Emergency Radiology Series: Emergency Radiology: Optimize Your Imaging
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Participants
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Bracco Group
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RC208-01 Optimizing Pulmonary Embolism CT
Monday, Nov. 30 8:30AM - 8:55AM Location: S102AB

Participants
Aaron D. Sodickson, MD, PhD, Wayland, MA, (asodickson@bwh.harvard.edu) (Presenter) Research Grant, Siemens AG; Consultant,
Bracco Group

LEARNING OBJECTIVES

1) Review the meaning of the X-ray tube output metrics CTDIvol and DLP. 2) Understand practical radiation dose reduction
techniques including, among others, how tube current modulation works and is configured. 3) Demonstrate practical CT strategies
to optimize CT parameters and IV contrast infusion to achieve excellent image quality at low radiation dose .

ABSTRACT
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/
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RC208-02 Expiratory Phase CT Pulmonary Angiography: Improving Contrast Enhancement of the Pulmonary
Arteries in Failed Diagnostic Studies
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Adnan M. Sheikh, MD, Ottawa, ON (Abstract Co-Author) Nothing to Disclose

Matthew D. McInnes, MD, FRCPC, Ottawa, ON (Abstract Co-Author) Nothing to Disclose
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PURPOSE

CT pulmonary angiography (CTPA) is performed in end-inspiration. Non-diagnostic studies resulting from inadequate pulmonary
arterial contrast opacification may be secondary to poor thoracic inflow of contrast and are routinely repeated in end-inspiration.
We aimed to prospectively assess the benefit of performing the repeat study in end-expiration to obtain diagnostic studies.

METHOD AND MATERIALS

From November 2013 to April 2014, a prospective protocol was implemented to identify consecutive non-diagnostic CTPA studies
due to poor pulmonary arterial contrast opacification in a tertiary center. All studies identified as non-diagnostic at the CT console
by the technologist, were followed by a repeat contrast injection and image acquisition was performed in end-expiration.
Measurement of pulmonary arterial attenuation and lung volumes was compared in all failed inspiration and repeated end-expiration
studies (t test). A retrospective cohort of repeated CTPA studies performed in end-inspiration was compared with the prospective
cohort.

RESULTS

Of 1700 consecutive CT pulmonary angiograms performed, 13 patients had a non-diagnostic inspiration study (<200HU attenuation
in the MPA) and had a repeat end-expiration study. Expiratory phase CTPA studies had higher contrast enhancement in the MPA
(p<0.001). Expiratory studies were diagnostic (MPA >200HU) in 92% of patients (12 of 13).

CONCLUSION

End-expiration CTPA studies demonstrate significant improvement in pulmonary arterial enhancement compared to failed inspiration



studies, allowing diagnostic salvage studies.
CLINICAL RELEVANCE/APPLICATION
End-expiration CTPA studies can be used to salvage non diagnostic CTPA inspiratory studies.

RC208-03 New Contrast Injection Protocol for Dual Energy Chest CT: Does it Obviate the Need for Bolus
Tracking and Arbitrary Scan Delay?

Monday, Nov. 30 9:05AM - 9:15AM Location: S102AB
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Jo-Anne O. Shepard, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
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PURPOSE

CT pulmonary angiography (CTPA) is often triggered with bolus tracking (BT) techniques. We compared effects of bolus tracking
and new fixed delay split bolus (FD-SB) contrast injection on vascular enhancement (pulmonary and aortic) and artifacts on dual
energy CTPA.

METHOD AND MATERIALS

Of the 80 adult patients included in our study, 40 patients underwent CTPA using BT (4 cc/second, 370 mg%, 80-100 ml) (n= 20
patients with single energy CT(SECT): M:F 9:11, mean age 62+ 1lyears, mean weight 75+15kg and n= 20 patients with dual energy
CT(DECT) M:F 11:9, mean age 61+ 15years, mean weight 76+13 kg) and 40 weight matched patients were scanned with FD-SB
(M:F 21:19, mean age 62+10years, mean weight 73+16kg). In FD-SB (80ml, 370 mg%), 44ml of contrast was injected at rate of
0.6ml/second followed by 36ml contrast at rate of 1.8ml/second with DECT scanning at 100 second fixed delay. DECT was
performed on dual source MDCT or single source 64-row MDCT. All exams were assessed subjectively for vascular enhancement
(lobar, segmental and subsegmental pulmonary arteries, aorta, and left atrial appendage) and artifacts. HU in MPA, and CTDI vol
and DLP were recorded.

RESULTS

There was no significant difference between patient weights in BT and FD-SB groups (p=0.6). CTDI vol for BT SECT: 14+6 mGy;
and BT DECT:9+1.7mGy; and FD-SB DECT; 7+0.7mGy. For FD-SD DECT, mean HU in main pulmonary arteries was 353+132HU.
Optimal to excellent qualitative contrast enhancement up to subsegmental levels was seen for both BT and FD-SB examinations in
97.5% of cases (39/40) and limited in one patient (2.5%, 1/40). FD-SB DECT resulted in significantly superior enhancement in left
atrium and thoracic aorta in all patients compared to all BT (SECT and DECT) (p<0.05). Contrast streak artifacts were also
substantially lower on FD-SB DECT than on BT exams. Pulmonary blood volume images were uniform and superior on FD-SB DECT
than on BT DECT.

CONCLUSION

Fixed delay split bolus contrast injection with DECT results in better contrast enhancement in pulmonary arteries, heart, and aorta
with less contrast related artifacts as compared to bolus tracking technique for single energy- or DE-CT pulmonary angiography.

CLINICAL RELEVANCE/APPLICATION
Fixed delay split bolus DECT of the chest has the potential to replace bolus tracking CTPA for the evaluation of chest vasculature.
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RC208-04 Dual-energy CT in the Emergency Department
Monday, Nov. 30 9:15AM - 9:40AM Location: S102AB

Participants
Savvas Nicolaou, MD, Vancouver, BC (Presenter) Institutional research agreement, Siemens AG

LEARNING OBJECTIVES

1) Review the basic principles of dual energy CT/Spectral imaging. 2) Discuss novel techniques implemented using dual energy CT in
the acute setting including: material characterization/decomposition, bone subtraction, virtual non-contrast, iodine distribution
maps, and monoenergetic spectral imaging. 3) To explain the utility of dual energy/spectral imaging in the acute care setting with
examples in cardiopulmonary imaging, vascular imaging, intracranial aneurysms and stroke imaging, blunt vascular neck injuries,
abdominal imaging and musculoskeletal applications.

ABSTRACT

RC208-05 Is Dual-Energy CT Pulmonary Angiography (CTPA) a Viable Alternative to Single-energy CTPA in
Pregnant and Post-partum Patients? Initial Results

Monday, Nov. 30 9:40AM - 9:50AM Location: S102AB



Participants
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PURPOSE

To compare single-energy (SE) and dual-energy (DE) CT pulmonary angiogram (CTPA) protocols in pregnant and postpartum
women.

METHOD AND MATERIALS

Our IRB approved study included 64 patients. Fifty patients underwent CTPA to assess for pulmonary embolism with either DE-CTPA
(mean age 34 years, range 27-45; mean weight 106+49kg; mean gestation 21.5 weeks; mean postpartum 11 days) or SE-CTPA
(mean age 30 years, range 19-44; mean weight 92+45kg; mean gestation 26 weeks; mean postpartum 9 days). Fourteen weight-
matched non-pregnant women underwent DE-CTPA (mean age 33 years, range 22-44; mean weight 93+33kg). Scans were
performed on single and dual source DECT capable CT scanners. Images were assessed qualitatively for image quality, contrast
enhancement (up to subsegmental pulmonary arteries) and artifacts. CT numbers were measured in the pulmonary trunk, right and
left main and lower lobar arteries. Noise was also measured in the pulmonary trunk. CTDIvol and DLP were also recorded.

RESULTS

A third (32%) of pregnant/postpartum women had limited or unacceptable SE-CTPA studies compared to just 14% limited or
unacceptable DE-CTPA studies (identical to non-pregnant group undergoing DE-CTPA). Limited or unacceptable DE-CTPA occurred
only in heavier patients (>190 kg) from excess noise due to application of incorrect scan parameters in these patients (80/140 kV
instead of correct higher dose setting of 100/140 kV). Suboptimal SE-CTPA was noted in patients of all sizes (61-139 kg). Mean HU
values of the pulmonary trunk were 588+373 HU in the DE-CTPA pregnant/postpartum group, 245+72 HU in the SE-CTPA
pregnant/postpartum group (p<0.05). DE-CTPA in the pregnant/postpartum group was optimal for evaluation of subsegmental
pulmonary arteries in 64% of patients relative to only 37% patients in the SE-CTPA group. Frequency of contrast streak artifacts
on DE- and SE-CTPA was similar (p>0.05). The CTDIvol for DE-CTPA and SE-CTPA were 9 and 19 mGy, respectively (<0.05).

CONCLUSION

DE CTPA provides better contrast enhancement and fewer suboptimal studies compared to SE CTPA for evaluation of pulmonary
embolism in pregnant or postpartum women.

CLINICAL RELEVANCE/APPLICATION

Pulmonary embolism is an important cause of morbidity and mortality in pregnant and postpartum women. DE CTPA produces better
quality images when compared to SE CTPA with equal or reduced radiation in this group. Therefore, it is logical to utilize this
modality whenever available.
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RC208-06 Improved Signal and Image Quality at the Cervicothoracic Junction Using Dual-Energy CT and
Monoenergetic Plus Reconstruction
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PURPOSE

Attempts to reduce radiation exposure at the cervical spine are frequently and negatively limited by beam hardening artifact and
photon starvation at the cervicothoracic junction. The purpose of this study is to examine whether dual-energy CT (DECT) with
advanced monoenergetic (Mono+) reconstruction can reduce these artifacts and improve image quality through the cervicothoracic
junction.

METHOD AND MATERIALS

In this retrospective study, 19 consecutive patients underwent DECT scanning of the cervical spine using a dual source 128-slice
CT scanner (Definition FLASH, Siemens Healthcare, Germany) between February 1 and March 31, 2015. The DECT data was
reconstructed using the Mono+ algorithm at five different energy levels (ranging 100 to 190 keV). Attenuation was measured at
each energy level by placing regions of interest within the vertebral bodies and spinal cord. Statistical analysis of the objective
data was carried out by student's t-test. Subjective analysis of image quality was conducted on a semi-objective 4 point scoring
scheme by 4 radiologists. These results were subjected to a Wilcoxon Signed-Rank Test for statistical analysis.

RESULTS
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100 keV reconstruction, there was a 69.9% decrease (-27.7HU, p<0.0001) in attenuation at C7 and 60.2% (-23.9HU, p<0.0001) at
T1 compared to C2. However, cord attenuation substantially improved with increased energy. The maximal improvement was seen
with Mono+ images reconstructed at 190 keV, where cord attenuation at C7 resulted in an increase of 61.0% (7.28HU, p=0.0391)
over 100keV. Subjective analysis also revealed improved image quality at the cervicothoracic junction. Compared to the mixed
energy scans, at 190keV, there was a significant improvement in the quality of spinal cord visualization at C7 (median =3.0,
p<0.0001) and at T1 (median=3.000, p<0.0001). Beam hardening artifacts were also reduced by 44.8% (p<0.0001) at the C7-T1
junction.

CONCLUSION

Data derived from DECT and reconstructed using the Mono+ algorithm significantly reduces beam hardening artifacts at the
cervicothoracic junction and significantly improves image quality.

CLINICAL RELEVANCE/APPLICATION

CT imaging at the cervicothoracic junction suffers from extensive artifact and noise. Due to its superior image quality, Mono+ can
provide a significant benefit by improving assessment of this region.

RC208-07 Question and Answer
Monday, Nov. 30 10:00AM - 10:15AM Location: S102AB
Participants
RC208-08 Optimizing Abdominal CT Protocols and Utilization
Monday, Nov. 30 10:15AM - 10:40AM Location: S102AB

Participants
Aaron D. Sodickson, MD, PhD, Wayland, MA (Presenter) Research Grant, Siemens AG; Consultant, Bracco Group

LEARNING OBJECTIVES

1) To overview the current status of emergency abdominal and pelvic CT imaging protocols. 2) To review the current literature of
abdominal and pelvic emergency CT imaging protocols, with an emphasis on optimizing diagnostic information while minimizing
radiation dose reduction. 3) To review areas of continuing controversy regarding emergency abdominal CT protocols.

RC208-09 Noncaicified Gallstones: Making the Invisible Visible with Dual Energy CT
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PURPOSE

To assess whether virtual monochromatic imaging (VMI) increases the detection of noncalcified gallstones on dual-energy CT
(DECT) compared with conventional polychromatic scanning.

METHOD AND MATERIALS

25 patients (20F, 5M) with noncalcified gallstones confirmed on abdominal ultrasound and/or MR were included in this IRB approved,
HIPAA compliant study. All patients had a DECT on a dual-source 128x2 slice scanner (Siemens FLASH) with either 80/Sn140 or
100/Sn140 kVp pairs depending on patient size. 0.75x0.5 mm source images at high and low kVp were used for DE postprocessing
(Syngo via, version VA30) using the Monoenergetic Plus application. Within 3 mm reconstructed slices, regions of interest of 0.5
cm2 were placed on noncalcified gallstones and bile to record Hounsfield Units (HU) at VMI energy levels ranging from 40-190 keV.

RESULTS

Noncalcified gallstones uniformly demonstrate HU that are lowest at 40 keV and increase at higher keV. Bile HU values generally
decrease at higher keV. Few of the noncalcified stones are visible at 70 keV (simulating a conventional 120 kVp scan), with
measured contrast (bile-stone HU) <10 HU in 76%, 10-20 in 20%, and >20 in 4%. Contrast is maximal at 40 keV, where 100%
demonstrate >20 HU difference, 75% > 38 HU difference, and 50% > 55 HU difference. A paired t-test demonstrates a significant
difference (p<0.0001) between this stone:bile contrast at 40 keV vs 70 keV.

CONCLUSION

Low VMI energy of 40 keV increases conspicuity of noncalcified gallstones compared to conventional 120 kVp polychromatic
scanning, potentially improving detection.

CLINICAL RELEVANCE/APPLICATION

DECT optimizes visualization of noncalcified gallstones, many of which are invisible on conventional 120kVp scans. This may reduce
the need for further imaging for suspected cholelithiasis.
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RC208-10 Comparison of Abdominal Radiograph and Non-contrast Ultralow Dose CT for Kidney Stones



(CANUCKS Study)
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