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SPDL20

You Take the Red Pill-You Stay in Wonderland and I Show You How Deep the Rabbit Hole Goes (Case-based
Competition)

Monday, Nov. 26 7:15AM - 8:15AM Room: E451B

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

Participants

Adam E. Flanders, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Sandeep P. Deshmukh, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Vishal Desai, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Christopher G. Roth, MD,MS, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
vishal.desai@jefferson.edu
LEARNING OBJECTIVES

1) Be introduced to a series of radiology case studies via an interactive team game approach designed to encourage 'active'
consumption of educational content. 2) Use their mobile wireless device (tablet, phone, laptop) to electronically respond to various
imaging case challenges; participants will be able to monitor their individual and team performance in real time. 3) Receive a
personalized self-assessment report via email that will review the case material presented during the session, along with individual
and team performance. This interactive session will use RSNA Diagnosis Live™. Please bring your charged mobile wireless device
(phone, tablet or laptop) to participate.
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SPSC20
Controversy Session: Screening Breast MRI: Abbreviated versus Full Protocol

Monday, Nov. 26 7:15AM - 8:15AM Room: E350

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

Participants
Margarita L. Zuley, MD, Pittsburgh, PA (Moderator) Investigator, Hologic, Inc

For information about this presentation, contact:
zuleyml@upmc.edu
LEARNING OBJECTIVES

1) Understand the acquisition parameters for full vs abbreviated protocols for screening MRI. 2) Understand the literature
surrounding the benefits and limitations of each methodology. 3) Improve your interpretive skills for screening MRI.

Sub-Events

SPSC20A  Abbreviated Protocol

Participants
Christopher E. Comstock, MD, New York, NY (Presenter) Nothing to Disclose

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

1) Describe the concept of abbreviated breast MRI (AB-MR) for breast cancer screening. 2) Review the data and current studies
evaluating AB-MR. 3) Discuss the possible benefits and future direction of the use of AB-MR.

SPSC20B Full Protocol

Participants
Bonnie N. Joe, MD, PhD, San Francisco, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
bonnie.joe@ucsf.edu
LEARNING OBJECTIVES

1) Describe the components of a full protocol breast MRI exam. 2) Understand the benefits and limitations of the full protocol breast
MRI exam in contrast to an abbreviated protocol.

ABSTRACT

This session will review the main components of the full-protocol breast MRI exam, including technical considerations. Benefits and
limitations of the full protocol versus an abbreviated protocol for breast cancer screening will be discussed.

URL

NA
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SPSH20
Hot Topic Session: 3D Printing in Urologic Oncology

Monday, Nov. 26 7:15AM - 8:15AM Room: E450A

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

Participants
Nicole Wake, PhD, New York, NY (Moderator) In-kind support, Stratasys, Ltd

For information about this presentation, contact:
nicole.wake@med.nyu.edu
Sub-Events

SPSH20A 3D Printing Basics: A Primer for the Radiologist

Participants
Frank J. Rybicki III, MD, PhD, Ottawa, ON (Presenter) Medical Director, Imagia Cybernetics Inc

For information about this presentation, contact:
frybicki@toh.ca
LEARNING OBJECTIVES

1) To introduce imaging and image manipulation required for 3D printing. 2) To outline basic 3D printing lab organization and funding
profile, including potential reimbursement. 3) To review indications for 3D printing in urologic oncology.

ABSTRACT

This course will provide an overview of 3D printing in radiology and medicine. Requirements from radiology image acquisition will be
described, as will methods to use computer aided design to convert imaging datasets into file formats amenable for 3D printing.
Commonly used 3D printers will be described, as will aspects of the medical models an how they impact clinical care. Efforts for
regulatory and reimbursement strategies will be briefly discussed. Finally, appropriate clinical scenarios for genitourinary oncology
will be described. Dr. Rybicki will provide an overview of the field, including the creation and achievements of the RSNA Special
Interest Group (SIG) in 3D printing. The disussion will also include strategies and an update on 3D printing reimbursement.

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/ Frank J. Rybicki III, MD, PhD - 2016 Honored Educator

SPSH20B  Advantages of 3D Printed Models in Renal Sparing Surgery

Participants
Bernard F. King JR, MD, Rochester, MN (Presenter) Nothing to Disclose

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

1) To be able to comphrehend the advantages that the urologic surgeon achieves by seeing, handling and better perceiving the
complex anatomic relationships that are present in kidneys undergoing nehron sparing surgery. 2) The learner will be able to appy
various 3D modeling techniques to best display the actual anatomic relationships of various normal and anomalous renal structures
as they relate to the underlying renal tumors in patients with renal tumors undergoing nephron sparing surgery. 3) The learner will
be able to understand the key features important in displaying renal tumors in 3D models including proper display of the arterial,
venous and collecting system anatomy relative to the renal parenchyma and renal tumor.

ABSTRACT

This presentations will review the many advantages of 3D Models to the Urologic surgeon including but not limited to the three
dimensional relationships of arteries, veins, collecting system and renal parenchyma to the renal tumor(s). These advantages may
lead to safer surgeries with less ischemic time, blood loss and more preservation of renal tissue. This presentation will also review
the many potential advantages to urologic residents and medical students. Finally, this presentation will discuss the advatages in
patient education that can be valuable in helping the patient understand his/her underlying condition and helping the patient to
choose the best treatment approach by seeing and touching the life-like model of their condition



SPSH20C Impact of 3D Printed Prostate Cancer Models in Pre-Surgical Planning and Patient Care

Participants
Nicole Wake, PhD, New York, NY (Presenter) In-kind support, Stratasys, Ltd

For information about this presentation, contact:
nicole.wake@med.nyu.edu
LEARNING OBJECTIVES

1) Understand how to generate patient-specific 3D printed prostate cancer models from multi-parametric magnetic resonance
imaging (MRI) datasets. 2) Explain how 3D printed models may help to depict the relationship of dominant tumors to key anatomic
structures such as the neurovascular bundles and urethra. 3) Describe how 3D printed prostate cancer models can help in surgical
planning and can help patients to better understand their disease.

ABSTRACT

Three-dimensional (3D) printing is an adjunctive method of radiological image visualization that may facilitate anatomical
understanding and assist with surgical planning. Although 3D printed models are preferred by surgeons over conventional imaging,
there is a paucity of data regarding the added value of 3D models and the impact that they can make in patient care. This
presentation will provide an overview for how 3D printed prostate cancer models are created from multi-parametric magnetic
resonance imaging (MRI) data and will describe how 3D printed prostate cancer models are used for surgical planning and patient
education. Case examples will be shown that demonstrate how 3D printing can change the surgical plan and can help patients to
better understand their anatomy and disease.

SPSH20D  Panel Discussion and Q&A
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RCA21
Prostate MRI (Hands-on)

Monday, Nov. 26 8:00AM - 10:00AM Room: S401AB

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

Participants

Jelle O. Barentsz, MD, PhD, Nijmegen, Netherlands (Presenter) Advisor, SPL Medical BV
Daniel J. Margolis, MD, Los Angeles, CA (Presenter) Consultant, Blue Earth Diagnostics Ltd
Roel D. Mus, MD, Groesbeek, Netherlands (Presenter) Nothing to Disclose

Joyce G. Bomers, Arnhem, Netherlands (Presenter) Nothing to Disclose

Jurgen J. Futterer, MD, PhD, Nijmegen, Netherlands (Presenter) Research Grant, Siemens AG
Rianne R. Engels, Nijmegen, Netherlands (Presenter) Nothing to Disclose

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

Michiel Sedelaar, MD, PhD, Nijmegen, Netherlands (Presenter) Nothing to Disclose

Antonio C. Westphalen, MD, Mill Valley, CA (Presenter) Scientific Advisory Board, 3DBiopsy, Inc;
Geert M. Villeirs, MD, PhD, Ghent, Belgium (Presenter) Nothing to Disclose

Leonardo K. Bittencourt, MD, PhD, Rio De Janeiro, Brazil (Presenter) Nothing to Disclose
Vibeke B. Logager, MD, Herlev, Denmark (Presenter) Nothing to Disclose

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

Joseph J. Busch, MD, Chattanooga, TN (Presenter) Nothing to Disclose

For information about this presentation, contact:
Renske.vandelft@radboudumc.nl
LEARNING OBJECTIVES

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

ABSTRACT

In this Hands-on Workshop, the participants will able to review up to 47 multi-parametric MRI cases with various prostatic
pathology using a dedicated workstation. Focus will be on the overall assessment of PI-RADS v2 category, which enables them to
score the probability of the presence of a significant cancer in patients with elevated PSA and/or clinical suspicion. All cases are
from daily non-academic practice, and have various levels of difficulty. The cases include: easy and difficult significant peripheral-
transition- and central zone cancers, inflammation, BPH, and the most common pitfalls. Internationally renowned teachers will guide
the participants during their PI-RADS v2 scoring. The coursebook can be found at http://bit.ly/rsna2018 Please note: To
guarantee the best learning expierence, we can only allow 100 people per session. First come first serve.

Active Handout:Renske Lian van Delft

http://abstract.rsna.org/uploads/2018/16002001/Workshop RSNA 2018 Coursebook small RCA.pdf
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MSAS21

Evolving Imaging Methods for the Cancer Patient - Part 1 (Sponsored by the Associated Sciences Consortium)
(Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: S105AB

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

m Discussions may include off-label uses.

Participants
Kristen Welch, RT, Milwaukee, WI (Moderator) Nothing to Disclose
William A. Undie, PhD, RT, Houston, TX (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1. Review evolving procedures within interventional radiology to treat cancer2. Review anatomy involved in evolving procedures
utilized to treat cancer patients3. Discuss historical methods utilized in the treatment of various cancers and their evolution

ABSTRACT
n/a
Sub-Events

MSAS21A  Advances in Liver Directed Therapy

Participants
Sarah B. White, MD,MS, Philadelphia, PA (Presenter) Research support, Guerbet SA; Research support, Siemens AG; Consultant,
Guerbet SA; Consultant, BSC; Consultant, Cook Group Incorporated

LEARNING OBJECTIVES

1) Identify indications, contraindications, and complications of liver directed therapy. 2) Discuss the evolution of treatment options
for hepatocellular carcinoma. 3) Identify imaging involved in the care of patients with hepatocellular carcinoma.

MSAS21B Combination Ablative Therapies

Participants
Alexios Kelekis, MD, PhD, Athens, Greece (Presenter) Medical Advisory Board, BTG International Ltd; Medical Advisory Board, Merit
Medical Systems, Inc; Research Grant, Mindray Medical

For information about this presentation, contact:
akelekis@med.uoa.gr
LEARNING OBJECTIVES

1) Identify options for ablation for patients with cancer. 2) Discuss how ablative therapy combined with other therapies can
improve patient outcomes. 3) Review results of current studies in research utilizing combination ablative therapies.

MSAS21C Introduction to MR-Guided Focused Ultrasound

Participants
Sharjeel Sabir, MD, Houston, TX (Presenter) Travel support, Johnson & Johnson;

LEARNING OBJECTIVES

1) Identify indications, contraindications, and complications for MR-Guided Focused Ultrasound. 2) Review procedural details of
performing MR-Guided Focused Ultrasound. 3) Review current literature on MR-Guided Focused Ultrasound.
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MSCM21
Case-based Review of Magnetic Resonance (Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: S100AB

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

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

Sub-Events

MSCM21A MRI of the Spine

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

For information about this presentation, contact:
catorres@toh.ca
LEARNING OBJECTIVES

1) Review common and infrequent cord and spine pathology using a case-based approach. 2) Highlight key imaging findings in order
to narrow the differential diagnosis.

Honored Educators

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

MSCM21B MRI of the Brain

Participants
Pia C. Maly Sundgren, MD, PhD, Lund, Sweden (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review common and infrequent adult brain pathology using a case-based approach. 2) Highlight key imaging findings that might
help to narrow the differential diagnosis.

ABSTRACT

In this presentation common and less common adult brain pathologies will be presented. Key imaging features and clinical
information will be pointed out to help narrow the differential diagnosis using a case-based approach with the aim to be familiar with
normal and abnormal processes in the adult brain using MRI.

MSCM21C MRI of the Pancreas

Participants
Jaroslaw N. Tkacz, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
jaroslaw.tkacz@bmc.org
LEARNING OBJECTIVES

1) Become familiar with normal and abnormal appearance of the pancreas on routine MRI sequences. 2) Develop strategies to
detect pathology involving the pancreas. 3) Increase confidence in diagnosis of cystic and solid pancreatic neoplasms.

MSCM21D MRI of the GI System and Liver

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

For information about this presentation, contact:
hh141@aub.edu.lb
LEARNING OBJECTIVES

1) Describe a range of common and uncommon pathologies of the GI tract and liver. 2) Discuss the role of the various MR
sequences in making the diagnosis.



ABSTRACT

In this presentation, a range of pathologies of the GI tract will be presented, focusing on uncommon presentations of common

pathologies using a case-based approach. Pertinent imaging and clinical features will be emphasized, and the value of each MR
sequence will be explained to narrow the differential diagnosis and direct clinical management.
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MSMC21

Cardiac CT Mentored Case Review: Part I (In Conjunction with the North American Society for Cardiovascular
Imaging) (Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: S406A

ca i cT]

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

Participants
Jill E. Jacobs, MD, New York, NY (Moderator) Nothing to Disclose

For information about this presentation, contact:
jill.Ljacobs@nyumc.org
LEARNING OBJECTIVES

1) To be able to identify and understand normal cardiac anatomy. 2) To be able to identify and understand some of the common
coronary anomalies.

Sub-Events

MSMC21A Normal Coronary Anatomy

Participants
Brian B. Ghoshhajra, MD, Waban, MA (Presenter) Research Grant, Siemens Healthcare USA;

MSMC21B Anomalous Coronary Arteries

Participants
Prachi P. Agarwal, MD, Canton, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) List the various coronary artery anomalies. 2) Identify the CT imaging features and hemodynamics of clinically significant
coronary artery anomalies. 3) Apply the knowledge of treatment options to understand normal postoperative appearance and
postoperative complications.
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MSMI21
Molecular Imaging Symposium: Basics of Molecular Imaging

Monday, Nov. 26 8:30AM - 10:00AM Room: S405AB

AMA PRA Category 1 Credits ™: 1.
ARRT Category A+ Credit: 1. 75

m Discussions may include off-label uses.

Participants
Zaver M. Bhujwalla, PhD, Baltimore, MD (Moderator) Nothing to Disclose
Jan Grimm, MD, PhD, New York, NY (Moderator) Investor, NortisBio

Sub-Events

MSMI21A  Molecular Imaging Using Radioactive Tracers

Participants
Jan Grimm, MD, PhD, New York, NY (Presenter) Investor, NortisBio

LEARNING OBJECTIVES

1) Discuss the various radio tracers and their applications in Molecular Imaging studies. 2) 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. 3) 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. 4) Most of the examples will be from the
oncology field but their underlying principles are universally applicable to other areas as well.

MSMI21B  Molecular Imaging with MRI and MRS

Participants
Zaver M. Bhujwalla, PhD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To list the basic principles of magnetic resonance (MR) molecular imaging. 2) To describe the uses of noninvasive multi-nuclear
MRI and magnetic resonance spectroscopic imaging (MRSI) for molecular imaging applications that provide spatial and temporal
information on vasculature, metabolism and physiology. 3) To identify the applications of targeted MR contrast agents to detect
receptor and gene expression. 4) To describe strategies that combine detection with therapy for theranostic imaging and for
metabolotheranostics. 5) To provide examples of translational applications of molecular imaging and theranostics.

ABSTRACT

Noninvasive multi-nuclear magnetic resonance (MR) imaging and spectroscopic imaging (MRSI) provide a wealth of spatial and
temporal information on vasculature, metabolism and physiology. Novel targeted contrast agents have widened the scope of MR
techniques for molecular imaging applications to detect receptor and gene expression. In cancer, molecular imaging can be applied
to identify targets specific to cancer with imaging, design agents against these targets to visualize their delivery, and monitor
response to treatment, with the overall purpose of minimizing collateral damage. Genomic and proteomic profiling can provide an
extensive 'fingerprint' of each tumor. With this cancer fingerprint, theranostic agents can be designed to personalize treatment for
precision medicine of cancer, and minimize damage to normal tissue.

MSMI21C Nanoparticles

Participants
Heike E. Daldrup-Link, MD, Palo Alto, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
heiked@stanford.edu
LEARNING OBJECTIVES

1) To understand important safety aspects of ultrasmall superparamagnetic iron oxide nanoparticles (USPIO). 2) To understand the
biodistribution of ferumoxytol nanoparticles and implications for imaging diagnoses. 3) To recognize the value of ferumoxytol
nanoparticles for cancer MR imaging and PET/MR imaging.

ABSTRACT

Gadolinium chelates as contrast agents for MRI have been associated with mounting concerns about nephrogenic sclerosis and
gadolinium deposition in the brain. Therefore, a search for safe alternatives is currently underway. In North America, the iron
supplement ferumoxytol has gained considerable interest as an MR contrast agent. In Europe, ferumoxtran-10 is re-entering clinical
trials. Both ferumoxytol and ferumoxtran-10 provide long-lasting blood pool enhancement, which can be used for MR imaging exams
that require detailed and/or long-lasting vessel delineation for MR angiographies, tissue perfusion studies, and whole body tumor
staging. Iron oxide nanoparticles are slowly phagocytosed by macrophages in the reticuloendothelial system, making them ideal for



MR imaging detection of tumors in the liver, spleen, lymph nodes, and bone marrow. Similarly, iron oxide nanoparticles are slowly
phagocytosed by tumor-associated macrophages in cancers; which can be used to grade tumor-associated inflammation and
monitor the efficacy of new cancer immunotherapies. This presentation provides an introduction to the use of iron oxide
nanoparticles for clinical MR and PET/MR imaging, including safety data acquired in children thus far, recent insights and
mechanisms of rare, but potentially severe adverse reactions, applications that impact patient care and comparisons with
gadolinium chelates. New developments for image guided therapy and theranostics are under way.

MSMI21D Molecular Imaging with Ultrasound

Participants
Alexander L. Klibanov, PhD, Charlottesville, VA (Presenter) Co-founder, Targeson, Inc; Shareholder, Targeson, Inc; Institutional
research collaboration, AstraZeneca PLC; Contract, SoundPipe Therapeutics;

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

1) Understand the principles of microbubble design-how to prepare fully biocompatible and safe ultrasound contrast agent particles
that are clinically translatable, stable on storage, provide strong acoustic response and high sensitivity of detection by clinical
ultrasound imaging systems, and could be targetable. 2) Understand the principles of selection of disease-specific targeting ligands
usable for contrast ultrasound imaging, based on receptor levels in the vasculature in the disease issues, as well as vascular
biomechanics. 3) Assess the results of early stage clinical trials performed with targeted microbubbles, and opportunities for clinical
translation in diagnostic imaging and image-guided interventions.

ABSTRACT

Ultrasound is the most widespread clinical imaging modality. Therefore, enabling molecular imaging potential in an ultrasound setting
will lead to the expanded and improved clinical diagnostic benefit. Ultrasound contrast microbubbles are already used in clinic as
blood pool contrast agents, with excellent detection sensitivity: single particles with sub-picogram mass can be observed with
clinical imaging systems in real time, at a depth of several cm. To achieve biomarker-selective molecular imaging, microbubble shell
surface is decorated with targeting ligand molecules (antibodies, peptides, carbohydrates) that assure selective binding and
retention in the areas of disease. Clinical microbubbles are typically 1-3 um in diameter; they do not extravasate, so target
biomarker receptors should be located on the luminal surface of vessel wall, e.g., vascular endothelium. Microbubbles are targeted
to the biomarkers in the areas of inflammation and ischemia-reperfusion injury (P- and E-selectin, VCAM-1, ICAM-1) or to tumor
neovasculature (VEGFR2). The latter, a heterodimeric peptide-targeted contrast microbubble from industry, has successfully
completed Phase 1-2 clinical trials for imaging of ovarian, breast and prostate cancer lesions. Overall, targeted microbubbles
empower molecular ultrasound imaging; they could also be used in conjunction with image-guided interventions, such as targeted
biopsy and therapy.

MSMI21E  Quantitative Imaging Biomarkers

Participants
Robert J. Gillies, PhD, Tampa, FL (Presenter) Nothing to Disclose

For information about this presentation, contact:
robert.gillies@moffitt.org
LEARNING OBJECTIVES

1) Describe the differences between diagnostic, prognostic, and predictive biomarkers. 2) Describe the analytic pipeline for
conventional radiomics. 3) Describe the biological basis and the practice of "habitat imaging" and why it may be useful for prediction
and monitoring. 4) Briefly describe the methods and utility of deep learning in radiomics.

ABSTRACT

Quantitative Imaging: RadiomicsThe practice of radiology is undergoing revolutionary changes from describing images using a
semantic lexicon to one that is increasingly quantitative and data driven, enhanced by machine learning algorithms. The discipline of
radiomics grew out CAD systems and has been developing over the last decades to extract quantitative image features and analyze
them with an eye to generating diagnostic, prognostic, and predictive models. In conventional radiomics, volumes of interest (VOI)
are identified and segmented. In cancer, the VOIs can be the tumor, or the peri-tumor parenchyma. Within these VOI features are
extracted describing size, shape, location, texture, and patterns. More than 1,000 of these features are commonly generated from
each VOI and this has to be reduced to an smaller informative set using correlation analyses, test-retest data, and then classical
statistical methods such as CART, LASSO, or ROC analyses. In the training phase, these can be cross validated by holding out a
small sample (1/10 to 1/2) and training on the remaining and testing on the held samples to identify the best multi-variate models.
These are then locked down and tested against a completely independent test set, preferably from another institution. Well-
powered studies exceeding 1,000 patients have been published to generate strongly prognostic, diagnostic, and predictive models.
An extension of radiomics combines data from multiple imaging modalities (PET+CT, multiparametric MRI) to generate "hypervoxels"
that can be clustered using e.g. fuzzy C-means clustering, Gaussian mixture models, Otsu thresholding, identifying spatially
contiguous regions with similar phenotypes. These are referred to as "habitats" which can be highly predictive of responses to
specific therapeutics, and which can be longitudinally monitored for adaptive therapy dosing. Importantly, habitat imaging obviates
the need for explicit segmentation. A further extension of radiomics is the increased use of "deep learning", usually with
convolutional neural networks, CNN. The depth of learning is limited by the size of the training set, and many methods are employed
to augment the training data by rotating the original data set to generate multiple representations. The depth of the neural
network can also be increased trough the use of transfer learning, wherein a network trained on similar data can be used to form
the initial layers, and only the final layers are specific to the training data at hand. While CNNs are commonly disparaged because
they are "black boxes", newer methods are being deployed that can identify the region of the image that contains the most
important diagnostic/prognostic information, making the black box a little more transparent.
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MSRO21
BOOST: Head and Neck-Nasopharynx & Perineural Spread (Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: E450A

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

Sub-Events

MSRO21A Imaging of the Nasopharynx: Applied Anatomy

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

LEARNING OBJECTIVES

1) Review the normal anatomy of the nasopharynx. 2) Explain common spread patterns of nasopharyngeal carcinoma. 3) Describe
the anatomy landmarks that determine staging of nasopharyngeal carcinoma.

ABSTRACT

This course will review the normal anatomy of the nasopharyx and common spread patterns of nasopharyngeal carcinoma. The new
AJCC 8th edition staging for nasopharyngeal carcinoma will also be reviewed.

MSRO21B Current Concepts and Controversies in Radiation Planning of the Nasopharynx

Participants
Sung Kim, MD, New Brunswick, NJ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Review important points in contouring nasopharynx cancer based on patterns of spread.

MSRO21C Question & Answer
MSRO21D Anatomy and Imaging of Perineural Spread

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

LEARNING OBJECTIVES

1) Describe common pathways of perineural spread. 2) Review the imaging findings of perineural spread. 3) Describe the proper
imaging technique for being able to detect perineural spread.

ABSTRACT

This lecture will review the common perineural spread patterns of tumprs involving the nasopharynx and skull base. The emphais will
be on perineural spread along the cranial nerves and also review how to optimize imagign techniques.

MSRO21E Current Concepts and Controversies in Contouring and Treatment of Perineural Spread

Participants
Sung Kim, MD, New Brunswick, NJ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To identify and discuss some common scenarios when perineural invasion is found in head & neck cancer and how they should be
treated with radiation therapy.

MSRO21F Question & Answer
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MSRO25

BOOST: Breast-Oncology Anatomy (Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: S103CD

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

Participants
Stephanie Markovina, MD, PhD, Saint Louis, MO (Moderator) Nothing to Disclose

Amy M. Fowler, MD, PhD, Madison, WI (Presenter) Research support, General Electric Company

Maria A. Thomas, MD, PhD, Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand breast and regional lymph node anatomy. 2) Become familiar with basic anatomic structures and breast pathology
using various imaging modalities. 3) Be familiar with breast and regional lymph node contouring techniques used in radiation
treatment planning for breast cancer. 4) Apply contouring knowledge to inform radiation treatment planning for breast cancer.




:IEOS[T%»RQRCOJEI?’ —' b N : 104 Scientific Assembly and Annual Meeting

November 25-30 | McCormick Place, Chicago
RADIOLOGY TODAY

RC201
The Many Facets of Organizing Pneumonia: A Rad-Path Guide to Understanding and Diagnosis

Monday, Nov. 26 8:30AM - 10:00AM Room: E351

cH i cT]

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

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

LEARNING OBJECTIVES

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

ABSTRACT

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

Active Handout:Jeffrey R. Galvin
http://abstract.rsna.org/uploads/2018/17000284/0P Introduction Galvin RC201.pdf
Sub-Events

RC201A Introduction

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

LEARNING OBJECTIVES
View learning objectives under main course title.

RC201B Pathology of Organizing Pneumonia

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

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Teri J. Franks
http://abstract.rsna.org/uploads/2018/17000289/0P Pathology FranksRC201B.pdf

RC201C Imaging of Organizing Pneumonia

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

For information about this presentation, contact:

skligerman@ucsd.edu

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Seth Jay Kligerman
http://abstract.rsna.org/uploads/2018/17000292/0P Imaging KligermanRC201C.pdf

RC201D Pathways to Fibrosis and Summary

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



LEARNING OBJECTIVES

View learning objectives under main course title.
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RC202
TRaD Talks: Teaching Radiology

Monday, Nov. 26 8:30AM - 10:00AM Room: S404AB

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

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

Sub-Events

RC202A Cooling the Hot Seat

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

For information about this presentation, contact:
petra.lewis@hitchcock.org
LEARNING OBJECTIVES

1) Develop a safe, shame-free environment for learners of all abilities, stages and confidence levels to 'take cases' in conference.
2) Individualize instructor interactions according to learner responses. 3) Devise means to reinforce and develop learner strengths in
this setting.

RC202B Daily Feedback: Give the Millennials What They Want

Participants
Jonathan O. Swanson, MD, Seattle, WA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the perceived hurdles to in-person feedback. 2) Explain the utility of frequent feedback in the setting of radiology
education. 3) Detail strategies to help reluctant faculty buy-in to providing constructive feedback.

RC202C Overcoming Stagefright

Participants
Nancy J. McNulty, MD, Lebanon, NH (Presenter) Book contract, Oxford University Press

For information about this presentation, contact:
Nancy.J.McNulty@hitchcock.org
LEARNING OBJECTIVES

1) Describe the scope, cause, and manifestations of public speaking anxiety. 2) Discuss strategies and changes in perception that
can be utilized to overcome public speaking anxiety. 3) Apply these strategies before a public speaking engagement.

RC202D Social and Emotional Intelligence in Education

Participants
Robert B. Percarpio, MD, Lebanon, NH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define the qualities of social emotional intelligence. 2) Recognize how social emotional intelligence applies to the resident training
environment. 3) Develop strategies to improve resident education through the use of social emotional intelligence.

RC202E Point-of-Care Ultrasound Procedures: Taming the Wild Wild West

Participants
Eric J. Monroe, MD, Seattle, WA (Presenter) Advisory Board, Biogen Idec Inc

For information about this presentation, contact:
eric.monroe@seattlechildrens.org
LEARNING OBJECTIVES

1) Understand trends in POCUS procedures. 2) Navigate the sensitive politics of non-imaging specialists seeking to perform POCUS
procedures. 3) Create value and 'win'.

RC202F Drawing at the Workstation: Everyone's a Visual Learner



Participants
Aaron P. Kamer, MD, Indianapolis, IN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe how drawing while teaching can solidify concepts for the learner. 2) Illustrate complex radiology topics using widely
available tools at the workstation.
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RC203
Coronary CTA and Calcium Scoring

Monday, Nov. 26 8:30AM - 10:00AM Room: E263

ca i cT]

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

Participants
Gregory Kicska, MD, PhD, Seattle, WA (Moderator) Nothing to Disclose

Sub-Events

RC203A CT Derived Fractional Flow Reserve (FFR CT): A Sine Qua Non?

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

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

1) Discuss the current evidence for using CT-based fractional flow reserve. 2) Describe a potential role for FFRct in the clinical
practice of cardiac CT.

RC203B Interpreting and Reporting Cardiac CT - CAD-RADS

Participants
Geoffrey D. Rubin, MD, Durham, NC (Presenter) Consultant, Fovia, Inc; Consultant, HeartFlow, Inc; Consultant, General Electric
Company;

LEARNING OBJECTIVES

1) To review the CAD-RADS lexicon, including assessment categories and modifiers, for coronary CT angiography in the evaluation
of acute and stable chest pain. 2) To understand how CAD-RADS can improve patient care through standardized reporting and
linking management recommendations to actionable information in the radiology report. 3) To apply appropriate CAD-RADS coding
for difficult coronary CT angiography cases.

RC203C Added Value of Myocardial Perfusion Imaging in Cardiac CT

Participants
Ricardo C. Cury, MD, Miami, FL (Presenter) Research Grant, General Electric Company; Research Consultant, General Electric
Company

LEARNING OBJECTIVES

1) To review the literature and available evidence of Myocardial CT perfusion. 2) To evaluate the emerging role of Myocardial CTP in
the work-up of patients with suspected or known CAD. 3) To describe the incremental value of Myocardial CTP over CT
angiography.

RC203D Cardiac CT in Acute Chest Pain: Critical Review of the Evidence

Participants

Marc Dewey, MD, Berlin, Germany (Presenter) Research Grant, General Electric Company; Research Grant, Bracco Group; Research
Grant, Guerbet SA; Research Grant, Canon Medical Systems Corporation; Research Grant, European Commission; Research Grant,
BIH Digital Health Accelerator; Speakers Bureau, Canon Medical Systems Corporation; Speakers Bureau, Guerbet SA; Speakers
Bureau, Bayer AG; Consultant, Guerbet SA; Author, Springer Nature; Editor, Springer Nature; Institutional research agreement,
Siemens AG; Institutional research agreement, Koninklijke Philips NV; Institutional research agreement, Canon Medical Systems

For information about this presentation, contact:
dewey@charite.de
LEARNING OBJECTIVES

1) Get to know the evidence for using CT in patients with acute chest pain. 2) Learn about important details from these studies
that will show in which patients CT might have greatest clinical value.

ABSTRACT

Several clinical trials and smaller studies looked at the advantages and disadvantages of using CT in patients with acute chest pain.
This practical talk about the pivotal facts from these clinical studies will provide the information required for informed decision
making with referring physicians.



Active Handout:Marc Dewey

http://abstract.rsna.org/uploads/2018/17001208/dewey 2018 handout RC203D.pdf
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RC204
Musculoskeletal Series: Knee MRI

Monday, Nov. 26 8:30AM - 12:00PM Room: E451B

AMA PRA Category 1 Credits ™: 3.50
ARRT Category A+ Credits: 4.00

Participants

Naveen Subhas, MD, Shaker Heights, OH (Moderator) Research support, Siemens AG

Kirkland W. Davis, MD, Madison, WI (Moderator) Author with royalties, Reed Elsevier; Editor with royalties, Reed Elsevier

Thomas M. Link, MD,PhD, San Francisco, CA (Moderator) Research Grant, General Electric Company; Research Consultant, General
Electric Company; Research Consultant, InSightec Ltd; Research Grant, InSightec Ltd; Royalties, Springer Nature; Consultant,
Springer Nature; Research Consultant, Pfizer Inc;

For information about this presentation, contact:
thomas.link@ucsf.edu

llenchik@wakehealth.edu

Sub-Events

RC204-01 Diagnosis of Meniscus Tears
Monday, Nov. 26 8:30AM - 8:55AM Room: E451B

Participants
Kirkland W. Davis, MD, Madison, WI (Presenter) Author with royalties, Reed Elsevier; Editor with royalties, Reed Elsevier

For information about this presentation, contact:
kdavis@uwhealth.org
LEARNING OBJECTIVES

1) Demonstrate the imaging appearances of the types of meniscus tears. 2) Describe the most common locations of displaced flap
tears of the menisci.3) Determine the best sequences for identifying tears of the meniscal root ligaments. 4) Identify signs that
indicate likely presence of flap tears of the menisci.

RC204-02 Cruciates
Monday, Nov. 26 8:55AM - 9:20AM Room: E451B

Participants
Daniel E. Wessell, MD, PhD, Jacksonville, FL (Presenter) Nothing to Disclose

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

1) Describe the normal imaging appearance of the cruciate ligaments. 2) Examine common mechanisms of cruciate ligament injury.
3) Describe the imaging appearance of cruciate ligament injuries. 4) Identify secondary imaging signs of cruciate ligament injuries.

Honored Educators

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

RC204-03 Quantitative MRI and Biomechanical Characterization of Human Meniscus Pathology
Monday, Nov. 26 9:20AM - 9:30AM Room: E451B

Participants

Tim Finkenstaedt, MD, San Diego, CA (Presenter) Nothing to Disclose

Reni Biswas, San Diego, CA (Abstract Co-Author) Nothing to Disclose

Nirusha Abeydeera, BS, La Jolla, CA (Abstract Co-Author) Nothing to Disclose

Palanan Siriwanarangsun, MD, Bankok, Thailand (Abstract Co-Author) Nothing to Disclose
Karen C. Chen, MD, Providence, RI (Abstract Co-Author) Nothing to Disclose

Sheronda Statum, San Diego, CA (Abstract Co-Author) Nothing to Disclose

Won C. Bae, PhD, La Jolla, CA (Abstract Co-Author) Nothing to Disclose

Christine B. Chung, MD, La Jolla, CA (Abstract Co-Author) Nothing to Disclose



For information about this presentation, contact:
cbchung@ucsd.edu
PURPOSE

Compare the sensitivity of conventional and Ultrashort Time-to-Echo (UTE) MR techniques to indentation biomechanical properties
of normal and pathologic human menisci.

METHOD AND MATERIALS

Cadaveric knees (n=10 donors, 80+10 yrs) were dissected to obtain 18 menisci. These were cut radially to obtain three ~5 mm
thick triangular pieces from anterior horn, body, and posterior horn regions (n=54 pieces total). Morphologic MRI parallel to the cut
plane was performed with proton density weighted spin echo sequence (PDw; TR=2500 ms, TE=15 ms), to classify samples into 3
pathology groups: normal, degenerate and tear. Quantitative MRI was performed with 1) spin echo multi-echo T2 (SE T2; TR=2000
ms, TE=15 to 110 ms) and ultrashort echo time (UTE) T2* (UTE T2*; TR=100 ms, TE=0.01 to 20 ms) techniques. After MRI,
indentation testing was performed on multiple sites (Figure 1A) on tibial and femoral articular surfaces with a 1-mm diameter plane-
ended tip, to a depth of 100 um for 1 s while measuring force, to calculate compressive indentation modulus. At each indentation
site, SE T2 and UTE T2* values were determined using 2-mm circular region of interest (Figure 1B). Correlation between indentation
modulus vs. SE T2 (Figure 1C) and UTE T2* (Figure 1D) was performed for all data, and separately for each group. Additionally,
difference in modulus, SE T2, and UTE T2* values between groups were compared using ANOVA and Tukey posthoc test.

RESULTS

There was a significant difference in indentation modulus between all 3 groups (Table 1A), stiffest for the normal, and softest
for the tear group. While both SE T2 and UTE T2* showed similar trends, the difference between normal and degenerate
groups was far greater for UTE T2* (Table 1A). Additionally, correlation with modulus was stronger for UTE T2* than SE
T2, regardless of pathology group being considered (Table 1B). Statistically significant correlation was found only for the
degenerate group which is interesting and warrants further investigation.

CONCLUSION
We found higher sensitivity of UTE T2* technique to biomechanical alterations of pathologic menisci, compared to SE T2.
CLINICAL RELEVANCE/APPLICATION

Higher sensitivity of UTE MRI to biomechanical meniscus alterations may be useful for early detection of meniscus
degeneration and injury, and for follow up after treatment.

RC204-04 Previous Meniscal Surgery is Associated with Higher Cartilage T2 Values Indicating More Advanced
Cartilage Deterioration: Data from the Osteoarthritis Initiative

Monday, Nov. 26 9:30AM - 9:40AM Room: E451B

Participants

Jan Neumann, MD, San Francisco, CA (Presenter) Nothing to Disclose

Kai P. Kern, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

Sarah C. Foreman, MD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

Dong Sun, Wuhan, China (Abstract Co-Author) Nothing to Disclose

Michael C. Nevitt, PhD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

Charles E. McCulloch, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

Gabby B. Joseph, San Francisco, CA (Abstract Co-Author) Nothing to Disclose

Azien Lagmani, Hamburg, Germany (Abstract Co-Author) Nothing to Disclose

Thomas M. Link, MD,PhD, San Francisco, CA (Abstract Co-Author) Research Grant, General Electric Company; Research
Consultant, General Electric Company; Research Consultant, InSightec Ltd; Research Grant, InSightec Ltd; Royalties,
Springer Nature; Consultant, Springer Nature; Research Consultant, Pfizer Inc;

For information about this presentation, contact:
Jan.Neumann@ucsf.edu
PURPOSE

To determine if participants with prior meniscal surgery show altered cartilage composition when compared to non-
surgical controls and whether the grade of deterioration is different for non-injury related meniscal surgery or meniscal
surgery performed to repair a previous injury.

METHOD AND MATERIALS

In this cross-sectional study, semi-automatic cartilage segmentation of the right knee of 230 participants from the
Osteoarthritis Initiative (OAI) was performed on 2D multi-slice multi-echo sequences, acquired with 3T MRI, and
analyzed in a mono-exponential decay model with fitting function for the signal intensity and calculation of T2 maps.
Based on the medical history, participants were divided into four groups (i) with meniscal surgery due to an injury
(n=79), (ii) meniscal surgery without prior injury (n=36), (iii) controls without meniscal surgery but prior knee injury
(n=79) and (iv) controls without meniscal surgery or prior knee injury (n=36). All groups were matched for sex, KL
score, age, and BML. Linear regression analysis was used to compare the T2 values in each compartment, as well as the
mean across all compartments.

RESULTS

The average age of all study participants was 57.7 years (SD 8.9) with a BMI of 27.9 (SD 4.0) and 76 (33.0%) female
participants. Participants with previous meniscal surgery showed significantly higher mean T2 values across all
compartments when compared to those without meniscal knee surgery, separately for surgical participants with
(p<0.001) and without (p<0.001) previous injury. Similar results were obtained when analyzing the compartments
separately: In all weight-bearing compartments (lateral/ medial femur and tibia) participants with previous surgery
showed significantly higher mean T2 values, when compared to controls without surgery (p<0.05). The subanalysis of



cartilage T2 values between the two surgical groups did not show significant differences.
CONCLUSION

Participants that underwent meniscal surgery with and without previous meniscal injury exhibited overall higher
cartilage mean T2 values when compared to non-surgical controls, while no significant differences were found within the
surgical groups. Our results indicate that meniscal surgery contributes to cartilage matrix degeneration, possibly
independent of surgical indication.

CLINICAL RELEVANCE/APPLICATION
Indication for meniscal surgery should be thoroughly considered to prevent early or accelerated cartilage degeneration.
RC204-05 Collagen Meniscal Implant: A Long Term MRI Follow-Up in Asymptomatic Patients

Monday, Nov. 26 9:40AM - 9:50AM Room: E451B

Participants

Balazs Krisztian Kovacs, Basel, Switzerland (Presenter) Nothing to Disclose

Dorothee Harder, Basel, Switzerland (Abstract Co-Author) Nothing to Disclose

Felix Amsler, Basel, Switzerland (Abstract Co-Author) Nothing to Disclose

Leonie Keller, Uster, Switzerland (Abstract Co-Author) Nothing to Disclose

Roger Berbig, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose

Michael T. Hirschmann, MD, Bruderholz, Switzerland (Abstract Co-Author) Nothing to Disclose
Anna Hirschmann, MD, Basel, Switzerland (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
balazskrisztian.kovacs@usb.ch
PURPOSE

Long term evaluation of morphology and size of collagen meniscal implants (CMI) and signs of osteoarthritis on MRI in
patients with good clinical outcome.

METHOD AND MATERIALS

79 patients were prospectively included for follow-up (FU) after arthroscopic CMI. Of these, 57 patients (mean age,
44111 years; gender, 41 male/16 female; side, 48 medial/9 lateral) showed good clinical outcome (Lysholm-score >85;
visual analogue satisfaction scale <2) and 79 MRI 1-8 years postoperatively were independently evaluated by two
radiologists. CMI morphology, signal intensity (SI), homogeneity and size were assessed and of these results a meniscal
score was calculated. Degree of chondral defects and amount of bone marrow edema (BME) were reported as chondral
score. Additionally, meniscal extrusion was evaluated. Inter-reader reliability was calculated, Pearson was used to
determine correlation between imaging findings and time after operation (P<0.05).

RESULTS

One year postoperatively, the CMI varied in size (10% normal, 30% small, 60% hypertroph) and was hyperintense in all
patients. During FU (>3 years postoperatively) the size of CMI decreased (6% resorbed, 18% normal, 41% small, 35%
hypertroph). CMI was initially hyperintense in all patients and changed to normal SI in only 13% during FU. The meniscal
score improved significantly over time (r=0.28). Less meniscal extrusion was present during FU (93% initially, 71% FU;
r=0.28). During FU, full-thickness chondral defects were increasingly present at the femoral side (65%; initially 33%).
The chondral score was significantly worse during FU (P=0.017). Inter-reader reliability was fair for morphology and SI,
moderate for size (0.48), homogeneity (0.41) and meniscal extrusion (0.55) and good for femoral cartilage (0.62) and
almost perfect for BME (0.84-0.88).

CONCLUSION

In the long-term FU CMI varies in size, is typically hyperintense in SI and appears extruded. Despite asymptomatic
knees, full-thickness cartilage defects were present in the majority of knees after CMI.

CLINICAL RELEVANCE/APPLICATION

Demonstrate the MR-variety of meniscal morphologies after CMI in asymptomatic patients and heighten the awareness
of radiologist and referring physicians.

RC204-06 Extensor Mechanism
Monday, Nov. 26 9:50AM - 10:10AM Room: E451B

Participants
Kirkland W. Davis, MD, Madison, WI (Presenter) Author with royalties, Reed Elsevier; Editor with royalties, Reed Elsevier

LEARNING OBJECTIVES

1) Identify the anatomic components of the extensor mechanism on XR, CT, and MRI. 2) Assess the extensor
mechanism, determine the pathology, and explain mechanism of injury.

RC204-07 Articular Cartilage
Monday, Nov. 26 10:20AM - 10:40AM Room: E451B

Participants

Thomas M. Link, MD,PhD, San Francisco, CA (Presenter) Research Grant, General Electric Company; Research Consultant,
General Electric Company; Research Consultant, InSightec Ltd; Research Grant, InSightec Ltd; Royalties, Springer Nature;
Consultant, Springer Nature; Research Consultant, Pfizer Inc;



For information about this presentation, contact:
thomas.link@ucsf.edu
LEARNING OBJECTIVES

1) To identify abnormalities of the knee cartilage typically found in traumatic and degenerative conditions. 2) To describe
MRI findings associated with cartilage repair. 3) To appraise prognostic significance of cartilage abnormalities.

RC204-08 Quantitative DCE-MRI Perfusion Imaging of the Subchondral Bone in Knee Osteoarthritis
Monday, Nov. 26 10:40AM - 10:50AM Room: E451B

Participants

Bas A. de Vries, MSc, Rotterdam, Netherlands (Presenter) Research Grant, Dutch Arthritis Association
Joost Verschueren, MD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

Dirk Poot, PhD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

Gabriel P. Krestin, MD, PhD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

Edwin H. Oei, MD, PhD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
b.devries@erasmusmc.nl
PURPOSE

Osteoarthritis (OA) is characterized by articular cartilage degeneration, synovial inflammation and subchondral bone
changes. Although subchondral bone changes are believed to have an important role in the progression of OA, the
mechanism is insufficiently understood and might be related to locally increased perfusion and inflammation. Perfusion
can be visualized and quantified with gadolinium-based dynamic contrast-enhanced MRI (DCE-MRI). The goal of this
study was to evaluate subchondral bone perfusion of affected and non-affected compartments in osteoarthritic knees
with DCE-MRI.

METHOD AND MATERIALS

23 patients with unicompartmental knee OA were prospectively included. Multisequence MRI including DCE-MRI was
performed at 3T (GE Discovery MR750) using an 8-channel knee coil. Perfusion was measured in subchondral regions of
interest (ROI) in both the affected and non-affected knee compartment on three sagittal slices. Perfusion was also
measured in ROIs of the bone marrow lesions (BMLs). The main outcome was Ktrans, a measure of capillary
permeability. In addition, the flux rate constant Kep was measured. Perfusion parameters of the affected side were
compared to the non-affected side. In BMLs these parameters were compared to surrounding subchondral bone without
BMLs. Statistical analyses included the Wilcoxon-signed-rank test.

RESULTS

The mean Ktrans and Kep were significantly increased (p<0.05) in the affected compared to the non-affected
compartment in the subchondral bone of the knee in both the femur and the tibia. Subchondral BMLs detected on fat-
saturated T2-weighted images were present in all 23 patients, of which most BMLs close to the articular surface. Ktrans
and Kep were significantly (p<0.001) higher within subchondral BMLs compared to surrounding subchondral bone
without BMLs.

CONCLUSION

Perfusion of the subchondral bone measured with DCE-MRI is significantly increased in the affected compared to the non-
affected side in patients with unicompartmental knee OA. Since subchondral BMLs are highly associated with increased
perfusion parameters compared to subchondral bone regions without BMLs, BMLs most likely account for the increased
subchondral bone perfusion in knee OA.

CLINICAL RELEVANCE/APPLICATION

Subchondral bone inflammation is suggested to affect cytokine excretion, which accelerates cartilage degeneration.
Increased subchondral perfusion, related to inflammation was present in the OA knee.

RC204-09 Effects of Foot Strike Pattern on Running Biomechanics and Knee Joint Degeneration
Monday, Nov. 26 10:50AM - 11:00AM Room: E451B

Participants

Richard Kijowski, MD, Madison, WI (Presenter) Research support, General Electric Company; Consultant, Boston Imaging
Core Lab, LLC

Peter C. Thurlow, MD, Madison, WI (Abstract Co-Author) Nothing to Disclose

Mikel Joachim, Madison, WI (Abstract Co-Author) Nothing to Disclose

Edwin H. Oei, MD, PhD, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose

Joost Verschueren, MD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

Joshua M. Farber, MD, Cincinnati, OH (Abstract Co-Author) Research Consultant, Q-Metrics, Inc; Shareholder, Q-Metrics,
Inc

Bryan C. Heiderscheit, PhD, Madison, WI (Abstract Co-Author) Nothing to Disclose

PURPOSE
To compare running biomechanics and knee joint degeneration between fore-foot and rear-foot runners.
METHOD AND MATERIALS

Sixteen fore-foot runners and 24 rear-foot runners underwent a running biomechanics gait analysis and 3.0T knee MRI
examination consisting of sagittal three-dimensional fast spin-echo (3D-FSE) and T2 mapping sequences. Features of
knee joint degeneration on the 3D-FSE images were graded using the standardized MRI Osteoarthritis Knee Scoring



(MOAKS) system. Cartilage thickness and cartilage T2 relaxation time were measured in the patella, trochlea, medial and
lateral femoral condyle, and medial and lateral tibia plateau using the 3D-FSE and T2 mapping images respectively.
Mann-Whitney-Wilcoxon tests and ANCOVA tests adjusted for age and gender were used to compare biomechanical
parameters and MRI parameters respectively between fore-foot and rear-foot runners.

RESULTS

Fore-foot runners had a significantly lower foot angle at contact (p<0.001), vertical loading rate (p=0.010), and knee
negative work load (p=0.001), but no significant difference in cadence (p=0.439), speed (p=0.090), or external knee
adductor moment (p=0.891) when compared to rear-foot runners. Cartilage lesions and bone marrow edema lesions
were present in the patella and trochlea of both fore-foot and rear-foot runners, but there was no significant difference
(p=0.271-0.512) in MOAKS scores within the patelofemoral compartment. No runner had evidence of morphologic joint
degeneration on MRI within the medial or lateral compartments. There was no significant difference (p=0.151-0.854) in
cartilage thickness on any articular surface between fore-foot and rear-foot runners. Fore-foot runners had significantly
higher cartilage T2 on the medial tibia plateau (p-0.008), but no significant difference (p=0.056-0.930) in cartilage T2 on
the remaining articular surfaces when compared to rear-foot runners.

CONCLUSION

While fore-foot runners had significantly lower vertical loading rate and knee negative work load than rear-foot runners,
morphologic and quantitative MRI showed no benefits of the fore-foot strike pattern on reducing the risk of knee joint
degeneration.

CLINICAL RELEVANCE/APPLICATION

While the fore-foot running pattern has beneficial biomechanical effects, our preliminary cross-sectional study using MRI
showed no evidence that the improved biomechanics could reduce the risk of knee joint degeneration.

RC204-10 Is CT Imaging Necessary for Bone Tunnel Assessment in ACL Revision Surgery? A Comparison of
Multi-Planar Reformatting (MPR) Tibial Bone Tunnel Maximum Diameter on Routine MR Imaging
versus Dedicated CT Imaging

Monday, Nov. 26 11:00AM - 11:10AM Room: E451B

Participants

Ayesha Jameel, MBBS, LONDON, United Kingdom (Presenter) Nothing to Disclose

Abul Lasker, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Amandeep Sandhu, MBBS, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Muhammad T. Dawood, MBBS,MRCP, London, United Kingdom (Abstract Co-Author) Nothing to Disclose
Dimitri Amiras, MBBS, FRCR, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
ayesha.jameel@nhs.net;imran.lasker@nhs.net
PURPOSE

ACL revision surgery requires strict preoperative planning to evaluate the existing tibial bone tunnel. If osteolysis has
occurred, bone grafting is required intra-operatively. Current practice dictates the use of dedicated preoperative CT
imaging for assessment. However all patients considered for ACL revision undergo diagnostic MR study to determine any
underlying abnormality and confirm graft failure. We postulate by utilising multi-planar reformatting (MPR), commonly
built into PACS, we can accurately and reliably measure the maximum bone tunnel diameter on MRI. This method would
reduce cost, patient exposure to radiation and time delay to surgery by obviating the need for dedicated CT.

METHOD AND MATERIALS

A retrospective review identified 20 ACL revision patients over 10 year period (2008-2018) with both MR and CT studies.
These were performed using the department technique with a variety of suppliers and included metal artefact reduction
sequences where appropriate. Using Carestream Vue PACS (version 12.1.6) built in MPR capability the maximum
diameter of the bone tunnel was measured orthogonally on both MR and CT, >1cm from the tibial intercondylar notch.
For MRI the axial proton density fat saturated (PDFS) imaging was realigned to be perpendicular to the sagittal T1 and
coronal PDFS. Two musculoskeletal radiologists with up to 5 years experience reviewed each study independently and
each modality on separate occasions. The MRI and CT tunnel maximum diameter was compared using a paired T-test. A
p-value of <0.05 was taken to be significant.

RESULTS

20 patients were reviewed, 1 excluded due to MRI movement artefact. 38 MPR measurements were taken and any metal
artefact in the tibial tunnel was documented for further analysis. For both reviewers, there was no statistically significant
difference in the MPR measurements on CT and MR (0.7 and 0.2 respectively). The mean tunnel measurements for
reviewer 1 were 11.45(CT) and 11.40(MR), for reviewer 2 were 12.25(CT) and 12.6(MR).

CONCLUSION

Preoperative MRIs could be used to measure the maximum bone tunnel diameter prior to ACL revision, obviating the
need for dedicated CT imaging, for ACL grafts with both metallic and non-metallic interference screws, however more
evaluation is required.

CLINICAL RELEVANCE/APPLICATION

In ACL revision surgery, tibial tunnel osteolysis could be identified and measured accurately on the preoperative MRI,
reducing the need for additional CT imaging.
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LEARNING OBJECTIVES

1) Analysis of Hoffa fat pad for impingement, synovitis, fibrosis, and mass. 2) Recognition of muscle injury patterns and
anatomic variants. 3) Recognition of nerve and vascular abnormalities. 4) Evaluation of the iliotibial band. 5) Recognition
of Morel-Lavallee lesion and its distinction from other masses around the knee.
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LEARNING OBJECTIVES

1) Review the postoperative meniscus: Normal postoperative appearance, postoperative tears, and postoperative
complications. 2) Review the postoperative ACL: Normal postoperative appearance, ACL graft tears, and postoperative
complications. 3) Review articular cartilage repair: Normal postoperative appearance and postoperative complications.
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LEARNING OBJECTIVES

1) To give an overview on the most relevant advanced MRI techniques (i.e., PWI MRI, 2-hydroxyglutatate MRS) and PET tracers
(i.e., amino acid PET tracers, radiolabeled somatostatin receptor ligands) to improve diagnostics in the field of clinical Neuro-
Oncology.
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PURPOSE

We evaluate multilevel perceptron (MLP)-based mapping as a tool for identification of language-related resting-state networks in
brain tumor patients. Currently available alternative resting state fMRI analysis methods are either biased (e.g., seed-based
correlation) or not robust at the single subject level (e.g., Independent Component Analysis), and therefore, not ideal for use in
presurgical planning.

METHOD AND MATERIALS

Twenty-one patients with a brain tumor in the vicinity of expressive language areas were included (mean age 42 16 years; 71%
male). The MLP output was compared to seed-based correlation in two different manually defined language regions of nterst (ROIs).
The putative language ROIs were defined using meta-analysis of task-fMRI responses, resting state seed based correlation maps,
and direct cortical stimulation language maps. MLP performance in patients was also compared to a cohort of 688 normal subjects.

RESULTS

Upon presentation, 62% of the patients exhibited expressive aphasia prior to the surgical resection. Thirty-two percent of the
patients were positive for IDH-1 mutation and 27% had 1p/11q deletion. The MLP was able to reliably map robust language RSN
affiliation in putative language areas in all patients (n=21, 100%). Results were similar to those obtained in a cohort of young,
healthy subjects. Fisher z-transformed Pearson correlation maps obtained from seed ROIs were strongly spatially correlated with
the MLP score in both evaluation ROIs (Spearman rho=0.74 and 0.62, p<0.0001 and p<0.003 respectively).

CONCLUSION

MLP-based language maps are comparable to results obtained using conventional seed-based correlation mapping. MLP-based
mapping is reliable in patients with brain tumors. The trained MLP is robust to anatomical shifts owing to mass effects and focal,
tumor-related neural dysfunction, hence, is suitable for use in patients with brain tumors.

CLINICAL RELEVANCE/APPLICATION

A trained machine-learning algorithm can reliably identify resting-state language-related networks on an individual basis in patients



with brain tumors in vicinity of the language cortex.
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PURPOSE

Quantitative blood oxygen level dependent (qBOLD) magnetic resonance imaging (MRI) has been used as a method to gauge the
level of oxygen saturation (SO2) in the tumors of patients with gliomas. We investigated whether there was a difference in the
level of oxygenation in different grades of gliomas.

METHOD AND MATERIALS

10 patients were recruited for this prospective, multi-institutional study. Patients underwent a preoperative Ferumoxytol-based
gBOLD MRI. Based on visual inspection of SO2 maps from qBOLD imaging, two volumes of interest (VOIs) from the tumor were
chosen. Biopsy samples from the VOIs were taken to correlate histopathological measures of hypoxia against gBOLD, and staining
was scored by a neuropathologist. Patients with glioblatoma (GBM; WHO Grade 1V) was compared with lower-grade astrocytomas. 1
patients' research samples were inconclusive, and therefore excluded from pathological analysis.

RESULTS

Pathology reports indicated that: 1 patient had diffuse astrocytoma (WHO Grade II), 3 patients had anaplastic astrocytoma (WHO
Grade III), and 6 patients GBM. When comparing low-SO2 samples, non-GBM patients had on average higher SO2 (26.0% vs 10.6%,
p=0.07). Pathology staining of low-SO2 samples showed significantly higher levels of staining in HIF1a (p=0.048), VEGF (p=0.04)
and CAIX (p<0.01) in GBM compared to lower-grade gliomas. No significant differences were detectable in the high SO2 (mean,
37.4%) tumors.

CONCLUSION

Levels of oxygenation appear to decrease with increasing glioma grade, and is detectable by gBOLD MRI. Pathological markers of
hypoxia support this notion. The threshold for differentiating GBM from lower-grade gliomas appears to be ~35% S0O2. More
subjects are required to confirm these results.

CLINICAL RELEVANCE/APPLICATION

gBOLD MRI can be an alternative method to assess tumor grade when biopsy is not feasible. In light of new hypoxia-targeting
therapies, it can also be used to monitor oxygenation state of the tumor during treatment.
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PURPOSE

Recent WHO classification of diffuse gliomas defined 3 subtypes based on their molecular status: Isocitrate dehydrogenase wild
type (IDH-WT), IDH mutant with 1p/19q intact (IDHmut-noncodel), and IDH mutant with 1p/19q co-deletion (IDHmut-codel). Each
category represents different prognosis and chemo-sensitivity thus impacting treatment decisions. Previous studies have linked
tumor location with patient outcome. In this feasibility study, we developed population atlases of pre-treatment MRI lesions to
evaluate whether IDH-WT, IDHmut-codel, IDHmut-noncodel tumors will have spatial proclivity to hemispheric or lobe-specific
locations based on their frequency of occurrence.



METHOD AND MATERIALS

150 pre-operative MRI sequences (1.5T/3T Tiw, T2w, FLAIR scans, multi-center) of patients diagnosed with diffuse gliomas (65
low grade gliomas and 85 glioblastomas) were considered from TCIA, along with their IDH mutation and 1p/19q co-deletion status.
Frequency atlases of tumor occurrence in T2/FLAIR hyper-intensity regions were developed for each sub-type, by averaging voxel
intensities across all patients. To compute significant differences (p-value<0.05), voxel-based analysis of differential involvement
(ADIFFI) based on two-tailed Fisher's exact test was performed on (a) IDH-WT (n=91) vs IDH-mut (n=59), and (b) IDHmMut-codel
(n=13) vs IDHmMut-noncodel (n=57) atlases. Prominent clusters were identified and mapped to LONI Probabilistic Brain Atlas
(LPBA40) parcellations to provide anatomic localization for each sub-type.

RESULTS

The ADIFFI analysis revealed that IDHmut tumors were predominant in frontal lobe with a frequency of 52.7% occurrence whereas
IDH-WT had a multi-centric distribution across parietal and temporal lobes (p<0.005). Prominent cluster of IDHmut-codel was found
to be lateralized to the left hemisphere in the cingulate gyrus region, while IDHmut-noncodel had 60% occurrence in the superior
frontal gyrus of the right hemisphere (p<0.05).

CONCLUSION

Our analysis suggests spatial proclivity of molecular subtypes to hemispheric and lobe-specific locations in the brain. The spatial
localization could serve as an imaging marker for differentiating molecular subtypes of gliomas.

CLINICAL RELEVANCE/APPLICATION

IDHmMut-codel have a favorable response to chemoradiation, while IDHmut-noncodel have improved prognosis versus IDH-WT.
Identifying radiogenomic markers of sub-types could enable personalized treatments in Gliomas.
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PURPOSE

Increase in tumor mutation burden (TMB) or hypermutation is the excessive accumulation of DNA mutations in cancer cells.
Hypermutation was reported in recurrent as well as primary gliomas. Hypermutated gliomas are mostly resistant to alkylating
therapies and exhibit a more immunologically reactive microenvironment which makes them a good candidate for immune checkpoint
inhibitors. Herein, we sought to use MRI radiomics for prediction of high TMB (hypermutation) in primary and recurrent gliomas.

METHOD AND MATERIALS

In this IRB-approved retrospective study, we analyzed 101 patients with primary gliomas from the University of Texas MD Anderson
Cancer Center. Next generation sequencing (NGS) platforms (T200 and Foundation 1) were used to determine the Mutation burden
status in post-biopsy (stereotactic/excisional). Patients were dichotomized based on their mutation burden; 77 Non-hypermutated
(<30 mutations) and 24 hypermutated (>=30 mutations or <30 with MMR gene or POLE/POLD gene mutations). Radiomic analysis
was performed on the conventional MR images (FLAIR and T1 post-contrast) obtained prior to tumor tissue surgical sampling; and
rotation-invariant radiomic features were extracted using: (i) the first-order histogram and (ii) grey level co-occurrence matrix.
Then, we performed Logistic regression modelling using LASSO regularization method (Least Absolute Shrinkage and Selection
Operator) to select best features from the overall features in the dataset. ROC analysis and a 50-50 split for training and testing,
were used to assess the performance of logistic regression classifier and AUC, Sensitivity, Specificity, and p-value were obtained.

RESULTS

LASSO regularization (alpha = 1) was performed with all the 4880 features for feature selection and 40 most prominent features
were selected for logistic regression modelling. Our 50-50 split ROC analysis showed an accuracy of 94%, sensitivity of 75%, and
specificity of 100% and a p-value of 0.0008).

CONCLUSION
An MRI-radiomic phenotype is predictive of the increase in TMB (Hypermutation) in both primary and recurrent gliomas.
CLINICAL RELEVANCE/APPLICATION

Hypermutated gliomas are resistant to alkylating therapies but responsive to immune checkpoint inhibitors. Our proposed radiomic
biomarker can be used to guide therapy and patient selection for immunotherapy clinical trials.
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LEARNING OBJECTIVES

1) To discuss currently used response assessment criteria in brain tumor surveillance, such as Macdonald and RANO criteria and
their limitations. 2) Participants will learn how the emergence of genomic markers has brought a paradigm shift in the management
and surveillance of gliomas. 3) Participants will learn about the complexities of post-treatment imaging appearance of brain tumors
in the new age of targeted immuno-therapies and what functional imaging techniques can add value to conventional surveillance
MRI.
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LEARNING OBJECTIVES

1) Familiarize with new concepts and entities introduced in the 2016 update of the WHO Classification of Tumours of the CNS and
pertinent to pediatric brain neoplasms. 2) Review the most recent developments related to the classification of embryonal and
ependymal tumors since the publication of the 2016 update. 3) Discuss relevance and implications of the above for the practcing
radiologist.
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PURPOSE

Phase III randomized controlled trials (RCTs) in glioblastoma have used various potential surrogate endpoints with imaging. The
surrogacy of imaging-based endpoints remains largely unknown and can be dependent on the type of test treatment. We
investigated the surrogacy of imaging-based endpoints as well as their values depending on a specific target of test treatment in
patients with glioblastoma.

METHOD AND MATERIALS

A systematic search of phase III RCTs in glioblastoma was performed. Surrogacy between imaging-based endpoints including
progression-free survival (PFS), 6 month PFS (6moPFS), 12 month PFS (12moPFS), median PFS, and objective response rate (ORR)
with overall survival (OS) were explored using weighted linear regression for the hazard ratio for OS and the hazard ratios or odds
ratios for imaging-based endpoints. Subgroup analyses according to disease entity, a specific target of test treatment, and
response assessment criteria were performed. The quality of the reporting of efficacy with these IBEs was also evaluated.

RESULTS

Twenty-three RCTs published between 2000 and 2017, covering 8387 patients, met the inclusion criteria. OS showed significant
correlations with PFS (standardized B coefficient [R]=0.719), 6moPFS (R=0.647), and 12moPFS (R=0.638). OS showed
nonsignificant correlations with median PFS and ORR. The subgroup analyses consistently showed highly significant correlations
between OS and PFS. PFS showed the highest correlations with OS in drugs targeting DNA repair-cell cycle control-epigenetic
modifiers (R=0.913) and drugs targeting growth factor receptors-MAPK/PI3K signaling pathways (R=0.962). 12moPFS showed the
highest correlations with OS in antiangiogenic therapy, (R=0.821). Trials using RANO criteria showed higher correlation coefficients
between OS and PFS, 6moPFS, and 12moPFS than trials using MacDonald criteria. In terms of quality of reporting, there were high
proportions of clearly defined primary endpoints (91%) and intent-to-treat analyses (83%). Compared with trials published between
2000 and 2011, those published between 2012 and 2017 were more likely to be supported by industry.

CONCLUSION
Imaging-based endpoints can be surrogates in phase III RCTs of glioblastoma.
CLINICAL RELEVANCE/APPLICATION

The specific target of test treatment and response assessment criteria should be considered in selection of imaging-based
endpoints as a surrogate endpoint.
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PURPOSE

Evaluation of post-treatment glioma burden remains a significant challenge, particularly in Teenage and Young Adult (TYA)
population. Although aminoacid PET has impacted on glioma imaging, 18fluoro-Choline Positron Emission Tomography (ChoPET) is
currently more widely available. Purpose was to evaluate ChoPET/MR for post-treatment TYA glioma burden.

METHOD AND MATERIALS

27 TYA (mean age 16 years, 8-22 years) in treatment (radiotherapy e/o chemotherapy) for astrocytic brain tumours (14 WHO
III/1V; 13 WHO I/II) were evaluated with ChoPET/MR. 59 follow up scans were retrospectively reviewed; maximum standardized
uptake values (SUVmax) and MR features (diameters, enhancement) were recorded. In 13 cases dynamic susceptibility contrast
perfusion weighted imaging (DSCpwi) was analyzed; relative cerebral blood volume (rCBV) and SUV in enhancing and non-enhancing
tumour volumes (Venh, Vne) and in normal appearing white matter (wm) were calculated (rCBVenh, rCBVne, rCBVwm, SUVenh,
SUVne, SUVwm). A blinded nuclear medicine and a radiologist scored the images on tumour probability (1:unlikely-5:definitely).
Receiver Operating Characteristic (ROC) analysis was used considering as gold standard for diagnosis the histopathology or follow
up. Pearson correlation coefficient was used for SUV and rCBV and independent T-Test for differences in ROIs.

RESULTS

MR sensitivity for residual tumour was 92.7% (85.7% WHO III/1V,81.5% WHO I/II). PET sensitivity was 78.2% (78.6% WHO III/1V,
63.0% WHO I/II). Discrepancy was of 20% (11/12 non enhancing). Significant positive correlation between SUV and rCBV in all ROIs
was found (r=0.051, p=0.0016). Tumour component analysis showed significantly higher SUVenh and SUVne than SUVwm
(SUVenh:p<0.001, SUVne: p=0.021) and significantly higher rCBVne than rCBVwm (p=0.005). rCBVenh showed only borderline
significance (p=0.053).

CONCLUSION

ChoPET is able to detect post-treatment enhancing and non-enhancing tumour but both conventional MR and pwi are superior for
evaluating non-enhancing disease. In TYA gliomas follow up a quantitative multimodality evaluation can better identify both
enhancing and non-enhancing residual/recurrent disease being promising in the early assessment of tumour response.

CLINICAL RELEVANCE/APPLICATION

In teenage and young-adults gliomas early assessment of tumour response to therapy can be improved by complementary use of
PET/MR to evaluate different tumour components.
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PURPOSE

To explore the feasibility of using arterial spin-labeling perfusion-weighted imaging (ASL-PWI) to predict genomic profiles and
survival in glioblastoma (GBM) patients.

METHOD AND MATERIALS

One hundred thirty-two consecutive GBM patients, who had undergone maximal surgical resection or biopsy followed by concurrent
chemo- and radiation therapy and adjuvant chemotherapy using temozolomide between January 2011 and November 2015, were
included in this retrospective study. CBF at the contrast-enhancing and T2 hyperintense portions on preoperative ASL-PWI were
evaluated both qualitatively (hypo- / iso- / hyperperfusion relative to gray matter) and quantitatively (mean and maximal CBFs of
tumors normalized with respect to those of contralateral gray matter [nCBFmean and nCBFmax]). The associations between ASL
findings and major genomic profiles or survival were evaluated using Mann-Whitney U-test, Fisher's exact test, Spearman rank
correlation, and Kaplan-Meier analysis. Receiver operating characteristics analysis was performed to determine the diagnostic
performance of the imaging parameters for prediction of genetic biomarkers.

RESULTS

nCBFmean and nCBFmax at contrast-enhancing portions were significantly higher in IDH wild-type group (n = 102) than in IDH
mutant (IDH1 or IDH2) group (n = 17) (P =.009 and P = .007, respectively). Sensitivity and specificity for prediction of IDH
mutation were 59% and 81% at the optimal cutoff value of 1.13 for nCBFmax. nCBFmax at contrast-enhancing portions tended to
be lower in patients with methylated MGMT promoter (n = 65) than in those with unmethylated MGMT promoter (n =49) (P = .072).
No significant associations were found between nCBF and other genetic biomarkers including ATRX, PTEN, p53, and EGFR.
Hyperperfusion at contrast-enhancing portions was significantly more common in IDH wild-type group than in IDH mutant group (P =
.003). Hyperperfusion was associated with shorter progression-free survival as compared with hypo- or isoperfusion (Median, 6.9
vs. 12.5 vs. 19.3 months; P =.029).

CONCLUSION
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CLINICAL RELEVANCE/APPLICATION

ASL-PWI may help noninvasively predict IDH mutation status and progression-free survival in glioblastoma patients and is
recommended as part of preoperative tumor evaluation particularly for patients with impaired renal function.
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PURPOSE

MRI provides information on the physiologic properties of glioblastomas. In addition to established prognostic markers such as age,
performance status, and extent of resection, increased vascularity on contrast-enhanced MRI is associated with shortened
survival. We investigated whether glioblastoma vascular pattern (GVP-MRI), combined with clinical variables and other imaging
features, could improve the predictive power of survival models.

METHOD AND MATERIALS

From January 2012 through December 2016, 97 consecutive patients (62 men; mean age, 58%15 years) with histologically proven
glioblastoma (GLIOCAT substudy) underwent 1.5T-MRI including anatomical, diffusion-weighted, first-pass DSC, and T1-weighted
sequences after 0.1 mmol/kg gadobutrol (1 mm isometric voxel). We used Olea Sphere V.3.0 software (Olea Medical, La Ciotat,
France) to analyze rCBV, rCBF, mean delay time, and apparent diffusion coefficient in volumes of interest for contrast-enhancing
lesion (CEL), non-CEL, and contralateral tissue. Glioblastomas with >5 vessels seen within the lesion on postcontrast T1-weighted
images were considered hyper-GVP-MRI. Prognostic factors were evaluated by Kaplan-Meier survival, ROC analyses, and hazard
ratios (HR).

RESULTS

Glioblastomas were considered hyper-GVP-MRI in 58 (60.4%) patients. Patients with hyper-GVP-MRI glioblastomas were older, had
higher volumeCEL, increased rCBFCEL and poor survival. Combining Stupp protocol (HR: 0.604; 95% CI: 0.459-0.796), age (HR:
0.163; 95% CI: 0.090-0.297), and GVP-MRI (HR: 1.481; 95%CI: 0.909-2.414) best predicted survival at 1 year (AUC 0.901, 83.3%
sensitivity, 93.3% specificity, 96.2% PPV, 73.7% NPV).

CONCLUSION

Our preliminary data suggest that combining clinical parameters and vascular pattern on MRI improves survival prediction in 'de
novo' glioblastoma. Cross-validation studies in other populations are necessary to test the generalizability of our findings.

CLINICAL RELEVANCE/APPLICATION

Information about baseline risk and prognosis is crucial for assigning patients with glioblastomas to optimized treatment regimens in
clinical practice or to subgroups in clinical trials.

RC205-12 Application of Radiomics & Deep-Learning in Brain Tumor Imaging
Monday, Nov. 26 11:30AM - 12:00PM Room: S406B

Participants
Philipp Kickingereder, MD,MBA, Heidelberg, Germany (Presenter) Nothing to Disclose

For information about this presentation, contact:
philipp.kickingereder@med. uni-heidelberg.de
LEARNING OBJECTIVES

1) To understand and critically reflect the impact of radiomics and radiogenomics. 2) To understand the impact of deep-learning for
guiding treatment decisions and advancing precision and personalized medicine in neuro-oncology.
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RC206-01 All About the AJCC and Its 8th Edition
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LEARNING OBJECTIVES

1) To present the rationale for changes in HN cancer staging in the AJCC/UICC 8th edition. 2) To illustrate some specific features
that make dramatic changes to the prognostic stage, particularly with regard to HPV;associated OPSCC. 3) To reinforce the
necessity of a team approach to cancer management and the utility of the radiologist for aiding staging.

ABSTRACT

The 8th edition of the American Joint Committee on Cancer (AJCC) Cancer Staging Manual was published December 2016 but only
officially came in to use January 2018. The updates to the head and neck (HN) section, which forms part II of XVIII, were created
in collaboration with the Union for International Cancer Control (UICC). The AJCC and UICC cancer staging manuals reflect the
current medical understanding of tumor behavior and treatment options. While most of us think of tumor staging as a method to
stratify patients into prognostic groups, this system also allows accurate data collection for understanding and refining tumor and
treatment protocols and helps determine patient eligibility for clinical trials. Staging is currently an anatomically-based description of
the patient's tumor burden: the location and extent of the primary tumor, any evidence of nodal disease and of distant
(metastatic) spread. In the AJCC/UICC manuals these tumor descriptors are designated as the T, the N and the M respectively.
Oncologists determine a final clinical stage ('cTNM') by combining all available information (physical exam findings, radiology findings,
fine needle aspiration, sentinel node biopsy, etc.). The clinical 'c' is replaced with the prefix 'p' when pathological information from
surgical tumor resection is included. The cTNM / pTNM determine each patient's overall anatomic stage or prognostic group (O to
IV) which in turn influences choice of treatment plans and enables effective communication between care teams. Updates to the
staging manual occur periodically, typically every 7-8 years, with analysis of updated knowledge about tumor biology, pathology
and patient outcomes. A recognition of better outcomes in specific subsets of patients will thus lead to alteration in previously used
staging criteria. The most important example of this in the current AJCC8 is the separation of staging criteria and prognostic stage
groupings for HPV-mediated / p16 positive oropharyngeal squamous cell carcinoma [OPSCC] from p16 negative OPSCC. There are
now two separate staging tables used for OPSCC with almost matching T criteria, but vastly different nodal criteria and prognostic
staging groups when the tumor is HPV+/p16+, reflecting the knowledge that these tumors have a vastly better prognosis with an
overall close to 90% 5 year survival. In a similar fashion, changes may be made to the designation of specific imaging findings based
on new information as to the prognostic impact of that feature. In the AJCC7 edition, invasion of the lateral pterygoid muscle by a
nasopharyngeal carcinoma was designated T4 disease. Publications since then have shown that this is not indicative of a very poor
prognosis, so that in AJCCS8 lateral pterygoid invasion is designated T2. Invasion beyond the lateral pterygoid muscle however is T4
disease. A new pathologic feature may also alter staging criteria. In the oral cavity SCC section a pathologic feature, depth of
invasion, has been added to the T criteria. This has been determined to be an important prognostic feature of oral cavity tumors,
and is used in conjunction with the overall tumor size to determine T designation. The imaging feature of extrinsic muscle invasion
that has in practice been very difficult to correlate with pathology has been removed from the T criteria. The three features above
are part of the substantial changes to the HN section of AJCC8. The Pharynx chapter has been restructured into three chapters:
Nasopharyngeal carcinoma, HPV-mediated/p16+ OPSCC, HPV-/p16- OPSCC with Hypopharynx. For the latter two chapters there are
substantial changes to the nodal criteria so that there are now 3 separate clinical nodal criteria tables plus two distinct pathologic
nodal criteria tables. The cervical nodal chapter added to the AJCC8 also gives guidance as to how to manage the unknown primary
tumor. Most of these unknown primary tumors will ultimately be found to be HPV-mediated OPSCC. An important new criterion has
been added to the nodal evaluation for HPV-/p16-/EBV- tumors, and this is the clinical designation of extranodal extension [ENEc].
Clinical examination features of skin invasion, infiltration of musculature, dense tethering or fixation or specific nerve invasion with
dysfunction [brachial plexus, sympathetic trunk, cranial or phrenic nerve] are required for this designation, but it substantially



modifies the nodal designation to N3 disease. With the restructuring of the pharynx chapter into three plus a new chapter on
Cutaneous SCC of the HN there are now 11 HN chapters. Thyroid tumor staging is now located in the Endocrine section of the
Manual, and Head and Neck Sarcomas, an entirely new staging system and chapter, is found in the Soft Tissue Sarcomas section of
the Manual. It is worth noting that the original published AJCC8 Manual has multiple errors and there are additional updates since
publication. The AJCC website lists the errata in addition to having free downloadable staging forms that contain the updated
staging tables.

RC206-02 Monitoring Treatment Response to Chemoradiotherapy in Nasopharyngeal Carcinoma with MR
Imaging Features: Value of Diffusion-Weighted Imaging
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PURPOSE

The purpose of this study was to evaluate the monitoring performance of treatment response to chemoradiotherapy (CRT) in
Nasopharyngeal Carcinoma (NPC) with Diffusion-weighted imaging (DWI) combining T2-weighted MRI.

METHOD AND MATERIALS

74 patients with stage III and IV NPC were enrolled and randomly assigned to two groups in this study. DWI sequences were
identified and matched with T2-weighted images performed on pretreatment, 3 days, 20 days (group 1 only) /42days (group 2 only)
after Neoadjuvant Chemotherapy (NAC) initiated and at the end of chemoradiotherapy initiation (radiotherapy terminated). The
tumor size before and after 20/42 days after NAC initiated was measured and classified into responders and non-responders based
on treatment response (RECIST 1.1) . At the end of CRT, the tumors were regrouped into complete remission (CR) and residual
disease. The apparent diffusion coefficient (ADC) values and their changes at each time point were compared between all different
outcome groups using dependent-samples t test. The parameters with optimal time point to detect the tumor response to therapy
were chosen. Receiver operating characteristics (ROC) analysis and logistic regression model were performed in order to evaluate
the feasibility of the chosen parameters in monitoring treatment response.

RESULTS

The ADCs, ADC changes (AADCs) and percentage ADC changes (A%ADCs) of day 20 in responders were significantly higher than in
non-responders (P<0.05) for group 1 (day20). At the end of CRT, responders from group 1 (day20) all achieved CR while responders
from group 2 (day42) have two residual lesions. The AADCs and A%ADCs of day 3 in patients with CR were significantly higher than
in patients with residual tumor (P=0.007; P=0.005, respectively). When AADCs (day3) <=0.099x 10-3mm2/s was used for threshold,
the sensitivity was 79.6%, with specificity 73.7%. There was a negative correlation between the possibility of residual tumor and
AADCs (day3) after CRT (B=-8.426,P=0.047).

CONCLUSION

DWI with ADCs allows for detecting early treatment response of NPC and provides the opportunity to adjust following CRT regimen.
20 days after NAC initiated might be the optimal time for monitoring NAC response. ADCs on 3 days after NAC initiated was a
potential imaging predictor for CRT in NPC.

CLINICAL RELEVANCE/APPLICATION
Accessing the curative effect of chemoradiotherapy in advanced NPC provides the opportunity to adjust following CRT regimen.

RC206-03 Prognostic Predictive Value of the Primary Lesion Apparent Diffusion Coefficient in Locoregionally
Advanced Nasopharyngeal Carcinoma Patients: A Retrospective Cohort Study

Monday, Nov. 26 9:05AM - 9:15AM Room: E450B
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Tao X. Huang, Guangzhou, China (Presenter) Nothing to Disclose

For information about this presentation, contact:
huangtx@sysucc.org.cn
PURPOSE

To investigate the prognostic predictive value of the primary lesion apparent diffusion coefficient (PL-ADC) prior treatment in
locoregionally advanced nasopharyngeal carcinoma (LA-NPC).

METHOD AND MATERIALS

A cohort of 919 untreated LA-NPC patients from January 2011 to April 2014 were enrolled,All patients received 3-Tesla MRI
examination prior treatment including diffusion weighted imaging(b values:0,1000 sec/ mm2) and the PL-ADC values were
calculated.The prognostic value of PL-ADC in LA-NPC patients were analyzed using the Kaplan-Meier method and multivariate
analysis.

RESULTS

The cut-off value of PL-ADC prior treatment was 748.5 x10-6 mm2/s(AUC=0.664, 95% CI 0.598-0.729)according to the local
relapse.Then patients were divided into PL-ADC-high(>=748.5 x10-6 mm2/s) group and PL-ADC-low group(<748.5 x10-6 mm2/s).
PL-ADC-high group had a significant poor 3-year local relapse-free survival (LRFS) (91.3% vs. 98.3% , P< 0.001) and 3-year



disease-free survival (DFS)(72.1% vs 84.0%, P< 0.001) rates than PL-ADC-low group. However, no significance was found in 3-
year distant metastasis-free survival(DMFS)and 3-year overall survival (OS) between groups.Results of multivariate analysis showed
that high PL-ADC (>=748.5 x10-6 mm2/s) is an independent risk factor for LRFS (HR 4.80, 95% CI 2.04-11.30, p= 0.0003) and DFS
(HR 1.76, 95% CI 1.28-2.41, p= 0.0005) in LA-NPC.

CONCLUSION

The PL-ADC prior treatment is an independent prognostic factor for LRFS and DFS in LA-NPC patients, which might be used to
select patients at high risk and administrate intense treatment.

CLINICAL RELEVANCE/APPLICATION
MRI is used for staging and evaluation and parameters obtained from fMR can potentially predict prognosis.

RC206-04 Prognostic Value of Restaging 18-FDG PET/CT Volumetric Parameters for Post-Index Irradiation
Recurrence of Head and Neck Squamous Cell Carcinoma
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PURPOSE

Statistical image features of tumor metabolism from pretreatment 18F-FDG-PET/CT scans were studied for their potential to predict
clinical outcome of the recurrent squamous cell carcinoma of head and neck (HNSCC).The purpose of this study was to define the
prognostic value of metabolic and volumetric parameters for recurrent HNSCC and the role of salvage re-irradiation in overall
survival in this cohort.

METHOD AND MATERIALS

Pretreatment PET/CT scans and after treatment PET/CT scans of 69 patients who underwent salvage treatment for recurrent
HNSCC, were retrospectively evaluated. Metabolic response was assessed using PET response criteria for solid tumors (PERCIST).
Multiple statistical image features related to the standard uptake value (SUV) were computed: metabolic tumor volume, maximum
SUV, mean SUV, total lesion glycolysis (TLG). The correlation between the image features and local control and overall survival was
calculated.

RESULTS

In this study we reported on the utility of PET/CT in survival prognostication for recurrent head and neck cancer. Our analysis
indicates that whole body metabolic tumour volume WB MTV has potency in estimating the overall survival. High WB MTV (over 21,5
cc) corresponds with poor prognosis and low one-year survival rate (56,0% of patients will not survive over 12 months); on the
other hand, one-year survival at WB MTV < 21,5 cc is estimated as 93,2%. This observation remained robust even after accounting
for other known prognostic factors including salvage re-irradiation and recurrence location.

CONCLUSION

With this study we established a pre-salvage volumetric cut-off point (whole body metabolic tumour volume WB MTV of 21,5 cc)
that predicts one-year survival with high accuracy. A more extensive study is warranted to decide if this cut-off point is
acceptable for subgroup of patients who will undergo a salvage re-irradiation.

CLINICAL RELEVANCE/APPLICATION

18-FDG PET/CT for post-index treatment follow-up is well integrated into the management of HNSCC and a restaging PET/CT is
performed to decide the further management, thus, volumetric prognostic parameters can be acquired for each patient without
additional expenses.Our experiences herein illustrate the prognostic significance of 18-FDG PET/CT scan in the salvage treatment
setting.

RC206-05 Diffusion Kurtosis Imaging for Characterizing Parotid Gland Tumors: A Preliminary Study
Monday, Nov. 26 9:25AM - 9:35AM Room: E450B

Participants
Hao Hu, Nanjing, China (Presenter) Nothing to Disclose
Wen Qian, Nanjing, China (Abstract Co-Author) Nothing to Disclose

PURPOSE

Diffusion kurtosis imaging (DKI) has been proven to be potential in diagnosing Sjégren's syndrome; however, no study has explored
the usefulness of DKI in differentiating parotid gland tumors. To evaluate the potential of DKI in the characterization of parotid
gland tumors.

METHOD AND MATERIALS

DKI was performed in 40 patients (33 benign and 7 malignant) with parotid gland tumors. DKI parameters including apparent
diffusion coefficient (Dapp) and apparent kurtosis coefficient (Kapp) were obtained using DK model. Independent-samples t test,
Steel-Dwass tests and receiver operating characteristic curve analyses were used for statistical analyses.

RESULTS

There were no significant differences in Dapp (1.283+0.443 x10-3 mm2/s vs 0.937+0.250 x10-3 mm2/s, P=0.055) and Kapp
(0.575+0.323 vs 0.589+0.235, P=0.915) between benign and malignant group. In the subgroup analyses, pleomorphic adenomas



showed higher Dapp (P=0.001) and lower Kapp (P=0.031) than malignant tumors. Dapp showed better discriminative value (area
under curve, 0.889; cutoff value, 1.319 x10-3 mm2/s; sensitivity, 77.78%,; specificity, 100%). Pleomorphic adenomas also showed
higher Dapp (P<0.001) and lower Kapp (P<0.001) than Warthin's tumors. Kapp showed better discriminative value (area under
curve, 0.994; cutoff value, 0.663; sensitivity, 94.44%,; specificity, 100%). Warthin's tumors demonstrated higher Kapp than
malignant tumors (P=0.003), while no significant difference was found on Dapp (P=0.298). The area under curve, sensitivity and
specificity of Kapp for discriminating Warthin's tumors from malignant tumors at an optimal threshold of 0.735 were 0.905, 88.89%,
and 85.71%, respectively.

CONCLUSION
DKI may be a promising imaging technique for characterizing parotid gland tumors.
CLINICAL RELEVANCE/APPLICATION
To assist in differentiation of parotid gland tumors.
RC206-06 Staging Nasopharyngeal Carcinoma
Monday, Nov. 26 9:35AM - 10:00AM Room: E450B

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

LEARNING OBJECTIVES

1) Define how radiology contributes to the TNM staging of nasopharyngeal carcinoma. 2) Elaborate differences in NPC staging
between the 7th and 8th edition of AJCC Staging Manual.

ABSTRACT

The 8th edition of the American Joint Committee on Cancer Staging Manual became active in January of 2018. This lecture will
delineate the staging scheme for nasopharyngela carcinoma, emphasizing differences between the 7th and 8th editions of the AJCC
Manual.

RC206-07 Staging Oropharyngeal Carcinoma
Monday, Nov. 26 10:05AM - 10:30AM Room: E450B
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LEARNING OBJECTIVES

1) Stress the importance of staging in oropharyngeal cancer treatment and research. 2) Review the rationale for revising
oropharyngeal cancer staging in the HPV era. 3) Discuss the new features AJCC8 with respect to staging oropharyngeal cancer,
emphasizing the differences between HPV +ive and HPV -ive; how to stage if p16 status is unknown.

RC206-08 The Radiologic Extranodal Extension (ENE) As Imaging Biomarker in Human Papillomavirus (HPV)-
Related Oropharyngeal Squamous Cell Carcinoma (OPSCC)

Monday, Nov. 26 10:30AM - 10:40AM Room: E450B
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PURPOSE

To determine whether radiologic extranodal extension (ENE) on pretreatment CT and MR could predict prognosis in patients with
human papillomavirus (HPV)-related oropharyngeal squamous cell carcinoma (OPSCC).

METHOD AND MATERIALS

The study population was obtained from a historical cohort who was diagnosed as HPV-related OPSCC between March 2007 and
March 2016. We included patients who had metastatic lymph node on pretreatment CT or MR. We analyzed demographic and
clinical variables and radiologic ENE. The primary outcome was chosen as progression-free survival (PFS) and secondary outcome
was the diagnostic performance of CT of MRI for the diagnosis of ENE among the patients who underwent neck dissection for lymph
node. The Cox proportional hazard model identified predictors of PFS.

RESULTS

A total of 134 patients were included with a mean follow-up of 38 months, among whom 70 patients (52.2%) were ENE-positive. In
univariate analysis, the presence of ENE, N-stage, T-stage, overall stage showed statistically significant association with worse
PFS. In multivariate analysis, the presence of radiologic ENE was not significantly associated with PFS (P=0.141, hazard ratio [HR],
2.68; 95% CI, 0.72-9.97). The Kaplan-Meier disease-free survival curves showed that PFS was significantly lower in patients with
radiologic ENE-positive disease, with a 3-year PFS of 95.3% versus 83.7%, respectively (log-rank P=.023)

CONCLUSION

Radiologic ENE in patients with HPV-related OPSCC tend to associate with PFS, but it did not reach statistical significance in our
study. Large scale study are needed to determine whether radiologic ENE may be a useful for risk-stratifying patients with HPV-



related OPSCC.
CLINICAL RELEVANCE/APPLICATION
Radiologic ENE in patients with HPV-related OPSCC may serve as an imaging biomarker to tailor individual treatment regimens.

RC206-09 Detection of Loco-regional Recurrence in Malignant Head and Neck Tumors: A Comparison of CT,
MRI, and FDG PET-CT
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PURPOSE

To compare the diagnostic accuracy of contrast-enhanced computed tomography (CT), contrast-enhanced magnetic resonance
imaging (MRI), and fluorodeoxyglucose (FDG) positron emission tomography (PET)-CT, alone and in combination, in detecting the
loco-regional recurrence of malignant head and neck tumor.

METHOD AND MATERIALS

A total of 93 patients with loco-regional recurrence of malignant head and neck tumors underwent CT, MRI, and PET-CT within 30
days before surgery. CT, MRI, and PET-CT for each patient were retrospectively reviewed to determine the presence of recurrent
tumors in the primary site on a patient-by-patient basis and that of regional lymph nodes on a level-by-level basis. The diagnostic
accuracy of CT, MRI, and PET-CT, alone and combined, were accessed with the postoperative histopathological findings or with
12-months follow-up results as the standard of reference.

RESULTS

The sensitivity/specificity/accuracy of CT, MRI, and PET-CT for the detection of primary site recurrence was 89.9%/85.7%/89.3%,
94.9%/85.7%/93.6%, and 97.5%/92.9%/96.8%, respectively. The sensitivity/specificity/accuracy of CT, MRI, and PET-CT for the
detection of nodal recurrence was 66.3%/99.4%/92.4%, 74.7%/99.4%/94.2%, and 85.5%/94.9%/93.0%, respectively. MRI plus
PET-CT achieved the best performance in the receiver operating characteristics curve analysis (Az value=0.958 for primary site
recurrence and 0.929 for nodal recurrence)

CONCLUSION

MRI plus PET-CT offered the highest diagnostic performance in the detection of loco-regional recurrence of malignant head and
neck tumor, compared with CT, MRI, PET-CT, and other combinations including CT.

CLINICAL RELEVANCE/APPLICATION

Detecting the loco-regional recurrence of malignant head and neck tumors has important clinical applications because salvage
protocols are available.

RC206-10 Staging Oral Cavity Carcinoma
Monday, Nov. 26 10:50AM - 11:15AM Room: E450B

Participants
Kristine M. Mosier, DMD, PhD, Indianapolis, IN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Know the critical elements for staging oral cavity carcinoma with the 8th Edition of the AJCC. 2) Know the differences in staging
between the 7th and 8th Editions, why the changes were made, and the impact on management. 3) Know the differences between
tumor thickness and depth of invasion.

RC206-11 MRI-based Texture Features Serve as the Risk Factors of Cervical Lymph Node Metastases in Early
Stage Oral Tongue Cancer
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PURPOSE

Lymph node metastases are one of the most important prognostic factor of oral tongue squamous cell carcinoma (OTSCC).
However, lymph node metastases are often occult without preoperative signs.It is controversial either to perform elective neck



dissection for all early stage (cT1-T2NO) OTSCC patients, because of the disparity in pathologic and clinical lymph node staging in
OTSCC.The aim of the study was to assess MRI texture based quantitative imaging biomarkers in the discrimination of cervical
lymph node metastases in early OTSCC.

METHOD AND MATERIALS

This retrospective study enrolled 49 cases of early stage (cT1-T2N0) OTSCC patients. Fifty-three textural parameters were
extracted respectively from preoperative T2WI and CE-T1WI, based on histogram, gray-level co-occurrence matrices (GLCM), and
gray-level run length matrices (GLRLM). Least absolute shrinkage and selection operator (LASSO) regression model was used for
data dimension reduction and feature selection. The receiver operating characteristic (ROC) analyses were conducted to evaluate
the ability of each texture model.

RESULTS

The texture models, which consisted of 5 selected features from T2WI and/or 4 selected features from CE-T1WI, were significantly
associated with pathological lymph node metastases, independent of clinical risk factors (P<0.001). The areas under the curve
(AUCs) of the T2WI and CE-T1WI based models were 0.84 and 0.747, respectively. The texture model combining T2WI and CE-
T1WI showed the best discriminative ability, with AUC value of 0.923. The corresponding accuracy was 89.8%, sensitivity was
90.5% and specificity was 89.3%.

CONCLUSION

MRI-based texture features could help to preoperatively predict early stage OTSCC with pathological lymph node metastasis.
Combined use of features derived from T2WI and CE-T1WI showed the best discriminative power.

CLINICAL RELEVANCE/APPLICATION

It is controversial either to perform elective neck dissection for all early stageOTSCC patients, because of the disparity in
pathologic and clinical lymph node staging in OTSCC.Our study provided a new approach for accurate preoperative discrimination of
cervical lymph node metastases in early OTSCC, which would be beneficial for clinical treatment selection.

RC206-12 Discrimination of Human Papillomavirus Status Using CT Texture Analysis in Oral Cavity and
Oropharyngeal Squamous Cell Carcinomas
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PURPOSE

To evaluate diagnostic performance of texture analysis for distinguishing HPV-status in oral cavity and oropharyngeal squamous cell
carcinoma (OC-OPSCC), separately in primary tumor and metastatic lymph nodes.

METHOD AND MATERIALS

119 patients with primary tumor and 80 patients with metastatic lymph nodes who have known HPV status and underwent
pretreatment contrast-enhanced CT scan were included in the study as discovery population. The CT texture analysis was
performed using commercial TexRAD software. The conventional imaging features of primary tumor and metastatic lymph node were
also evaluated. Differences between HPV-positive and HPV-negative groups were analyzed using x2 test and independent t-test.
For heterogeneity parameters, ROC curve analysis was performed for discrimination of HPV status. Intraclass correlation coefficients
(ICC) were estimated to assess intra- and inter-reader measurement reliability. Diagnostic accuracy of texture analysis for HPV
status were additionally evaluated in the separated validation-population that comprised of 18 patients obtained from outside
hospital.

RESULTS

The HPV-positivity was 37.0% for the primary tumors and 46.3% for metastatic lymph nodes. HPV-positive groups demonstrated
more frequently well-defined border of primary tumor (p<0.001) and cystic nodal metastasis (p=0.015). HPV-negative patients
showed extracapsular modal spread more often (p=0.022). Entropy with medium filter (SSF 5) was the best discriminator between
HPV-positive and HPV-negative primary tumors (AUC=0.852) and standard deviation (SD) without filter for metastatic lymph nodes
(AUC=0.801). Diagnostic accuracy of entropy for primary tumor is 80.6% in discovery and 88.9% in validation group. In case of
metastatic lymph nodes, accuracy of SD is 76.3% in discovery and 77.7% in validation groups. Intra and inter-reader measurement
reliability for entropy and SD are almost perfect (ICC, 0.81~0.96).

CONCLUSION

We found significant differences in heterogeneity parameters from texture analysis on pretreatment contrast-enhanced CT,
according to HPV status in OC-OPSCC. CT texture analysis can be additional tool for diagnosis of HPV status.

CLINICAL RELEVANCE/APPLICATION

CT texture analysis have possibility of diagnostic tool for discrimination of human papillomavirus status in oral cavity and
oropharyngeal squamous cell carcinoma.



RC206-13 Staging Laryngeal and Hypopharyngeal Carcinoma
Monday, Nov. 26 11:35AM - 12:00PM Room: E450B

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

For information about this presentation, contact:
peter.som@mounjtsinai.org
LEARNING OBJECTIVES

1) To understand the anatomy of the larynx and hypopharynx and the new Eighth Edition of the AJCC staging for larynx and the
hypopharynx as well as the staging of the cervical lymph nodes.
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Peter S. Liu, MD, Solon, OH (Moderator) Nothing to Disclose

Peter S. Liu, MD, Solon, OH (Presenter) Nothing to Disclose

Katherine E. Maturen, MD, Ann Arbor, MI (Presenter) Royalties, Reed Elsevier; Royalties, Wolters Kluwer nv; Consultant, Allena
Pharmaceuticals, Inc;

Tristan Barrett, MBBS, Cambridge, United Kingdom (Presenter) Nothing to Disclose

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

1) To be introduced to a series of Genitourinary case studies via an interactive team game approach designed to encourage 'active’
consumption of educational content. 2) To be able to use their mobile wireless device (tablet, phone, laptop) to electronically
respond to various Genitourinary case challenges; participants will be able to monitor their individual and team performance in real
time. 3) To receive a personalized self-assessment report via email that will review the case material presented during the session
along with individual and team performance.

ABSTRACT

The extremely popular audience participation educational experience is back! GU Diagnosis Live is an expert-moderated session
featuring a series of interactive Genitourinary case studies that will challenge radiologists' diagnostic skills and knowledge. Building
on last year's successful Diagnosis Live premiere, GU Diagnosis Live is a lively, fast-paced game format: participants will be
automatically assigned to teams who will then use their personal mobile devices to test their knowledge of GU radiology in a fast-
paced session that will be both educational and entertaining. After the session, attendees will receive a personalized self-
assessment report via email that will review the case material presented durinig the session, along with individual and team
performance.

GENERAL INFORMATION

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

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/ Katherine E. Maturen, MD - 2014 Honored Educator
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LEARNING OBJECTIVES

1) To diagnose head and neck infection on CT. 2) To characterize the nature of the infection. 3) To localize the infection and its
spread. 4) To appreciate the potential complications that may result from the infection. 5) To recognize underlying abnormalities
that may predispose to head and neck infection. 6) Examine the imaging features of infective conditions of the brain and meninges.
7) Identify the varied CT findings in brain infections as they present in the Emergency Department, and assess the role of MRI in
further diagnostic characterization and management. 8) Review the epidemiology of spine infection. 9) Focus on making the
diagnosis of infectious spondylitis utilizing: clinical findings, imaging findings, biopsy. 10) Distinguish infectious spondylitis from other
radiographic mimics.

Sub-Events

RC208A Head and Neck Infection

Participants
Wayne S. Kubal, MD, Tucson, AZ (Presenter) Author, Reed Elsevier; Editor, Reed Elsevier

LEARNING OBJECTIVES

1) To diagnose head and neck infection on CT. 2) To characterize the nature of the infection. 3) To localize the infection and its
spread. 4) To appreciate the potential complications that may result from the infection. 5) To recognize underlying abnormalities
that may predispose to head and neck infection.

RC208B Brain Infection

Participants
Diego B. Nunez Jr, MD, MPH, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
dnunez@bwh.harvard.edu
LEARNING OBJECTIVES

1) Examine the imaging features of infective conditions of the brain and meninges. 2) Identify the varied CT findings in brain
infections as they present in the Emergency Department, and assess the role of MRI in further diagnostic characterization and
management.

RC208C Spine Infection

Participants
A. Orlando Ortiz, MD, MBA, Mineola, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the epidemiology of spine infection. 2) Focus on making the diagnosis of infectious spondylitis utilizing: clinical findings,
imaging findings, biopsy. 3) Distinguish infectious spondylitis from other radiographic mimics.
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Participants

Eric P. Tamm, MD, Houston, TX (Moderator) Institutional Research Grant, General Electric Company
Desiree E. Morgan, MD, Birmingham, AL (Moderator) Institutional Research Grant, General Electric Company
Bhavik N. Patel, MD,MBA, Stanford, CA (Moderator) Nothing to Disclose
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RC209-01 Pancreatic Cancer Staging Update
Monday, Nov. 26 8:30AM - 8:50AM Room: E353C

Participants
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LEARNING OBJECTIVES

1. To understand changes that have occurred recently in the AJCC staging system. 2. To understand the purpose of AJCC staging
currently for pancreatic cancer (prognosis versus management). 3. To understand the categorization of cancer as
resectable/borderline resectable/clearly unresectable. 4. To understand how to use the above information to guide effective
radiology reporting.

LEARNING OBJECTIVES

1) Understand recent changes in the staging of pancreatic cancer. 2) Understand the differences between societies in the
categorization of borderline resectable pancreatic cancer. 3) Apply the above understanding of staging and categorizing pancreatic
cancer to improve the clarity and utility of radiology reports for the staging of pancreatic cancer and to aid clinical management.

RC209-02 Implementation of NCCN Guideline for Assessment of Resectability of Pancreatic Adenocarcinoma:
Software Development and Validation

Monday, Nov. 26 8:50AM - 9:00AM Room: E353C

Participants

Ying Li, MD, Boston, MA (Presenter) Nothing to Disclose

Wenli Cai, PhD, Boston, MA (Abstract Co-Author) Stockholder, IQ Medical Imaging LLC
Sun Ying-Shi, MD, PhD, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
Xiaoli2400@126.com
PURPOSE

The purpose of this study is to develop and evaluate a CAA software to assess the resectability of pancreatic adenocarcinoma by
using NCCN guideline and to generate a structured report by using SAR and APA structured reporting template in imaging evaluation
of pancreatic adenocarcinoma.

METHOD AND MATERIALS

The CAA software of resectability of pancreatic adenocarcinoma was designed in terms of NCCN guidelines, which consists of three
procedures: tumor characterization evaluations, resectability assessment and structured reporting. Forty-five patients with
pathologically proven pancreatic adenocarcinoma who underwent CT examination between January 2015 and June 2016 were
retrospectively collected to validate the software. Four independent readers (radiologists) assessed the resectability status of
pancreatic adenocarcinoma without using (subjective evaluation) and with using the software (CAA evaluation), respectively. The
agreements between subjective evaluation and CAA evaluation of four readers were tested by using Cohen's kappa coefficient. The
agreement for four subjective evaluations and that for four CAA evaluations were tested with McNemar test and intra-class
correlation coefficients (ICCs) were calculated.

RESULTS



The ICC among four subjective evaluations was 0.569 (95% confidence interval (CI): 0.426~0.704, P < 0.01), moderate agreement,
whereas the ICC among four CAA evaluations was 0.687 (95% CI: 0.565~0.794, P < 0.01), substantial agreement. For the
subgroup of 26 patients after excluding 19 unanimous unresectable cases, the ICC among four subjective evaluations was -0.074
(95% CI, -0.181 ~0.109, P = 0.811), indicating no agreement, whereas the ICC among four CAA evaluations was 0.355 (95% CI,
0.159~0.579, P<0.001), indicating fair to moderate agreement. The inter-observer agreement was statistically significantly
improved with the CAA software.

CONCLUSION

The use of CAA software resulted in a significant improvement in inter-observer agreements of resectability assessment of
pancreatic adenocarcinoma among clinicians, and has the potentials to improve the standardization for managing pancreatic
adenocarcinoma patients in clinical practice.

CLINICAL RELEVANCE/APPLICATION

The use of CAA software has the potentials to improve the standardization for managing pancreatic adenocarcinoma patients in
clinical practice.

RC209-03 Quantitative Assessment of Tumor Blood Flow with Volume Perfusion CT: A New Imaging Biomarker
for Predicting Prognosis in Patients with Pancreatic Cancer after Chemoradiotherapy

Monday, Nov. 26 9:00AM - 9:10AM Room: E353C

Participants
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Masayuki Naito, Mie, Japan (Abstract Co-Author) Nothing to Disclose
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PURPOSE

Volume perfusion CT (VPCT) is a new technique that can provide three-dimensional perfusion quantification for the entire pancreas.
The aims of this study were to establish a VPCT protocol with a total radiation dose approximately equal to conventional dynamic
CT, and to determine the value of quantifying pretreatment perfusion parameters in predicting prognosis of the patients with
pancreatic cancer who were scheduled for chemoradiotherapy (CRT).

METHOD AND MATERIALS

Consecutive 37 patients with biopsy-proven newly diagnosed pancreatic adenocarcinoma who were scheduled for CRT were
prospectively recruited. VPCT was performed on a dual-source CT scanner (SOMATOM Force). The CT acquisition parameters
included Z-axis coverage of 22.4cm, tube voltage of 80kv, dynamic acquisitions of 40, and acquisition duration of 60s. Blood flow
(BF), blood volume (BV), and mean transit time (MTT) in pancreatic cancer were quantified from VPCT images. Univariate and
multivariate analyses were performed to evaluate the prognostic value of BF, BV and MTT by VPCT, as well as CA19-9, age, sex,
primary tumor site, tumor diameter and surgical indication for the prediction of progression-free survival (PFS) and overall survival
(0S).

RESULTS

The mean dose-length product and estimated effective dose of VPCT was 619+145 mGy*cm and 9.3+2.2 mSv, respectively.
Twenty-two (59%) of 37 patients experienced disease recurrence (n=18) or death (n=11) during the median observation period of
14 months. In univariate analysis, BF (<48.4 vs >=48.4 mL/100mL/min) and BV (<4.32 vs >=4.32 mL/100mL) were significant
prognostic factors for both PFS (BF, p=0.013; BV, p=0.017) and OS (BF, p=0.007; BV, p=0.045), while MTT was not a significant
predictor for PFS (p=0.116) or OS (p=0.236). In multivariate analysis, BF (<48.4 vs >=48.4 mL/100mL/min) was an independent
prognostic factor for PFS (Hazard ratio (95% CI), 2.772 (1.154-6.660); p=0.023) and OS (Hazard ratio (95% CI), 6.198 (1.333-
28.810); p=0.02).

CONCLUSION

VPCT allows for perfusion quantification for the entire pancreas with radiation dose approximately equal to conventional dynamic
CT. The pretreatment tumor blood flow derived from the VPCT is an independent prognostic factor for patients with pancreatic
cancer after CRT.

CLINICAL RELEVANCE/APPLICATION

Tumor blood flow quantified by VPCT is a novel imaging biomarker that permits prediction of the prognosis in patients with newly
diagnosed pancreatic cancer who are scheduled for CRT.

RC209-04 The Prognostic Utility of Differential Enhancement Patterns Measured on Dual Energy CT in Patients
with Pancreatic Ductal Adenocarcinoma

Monday, Nov. 26 9:10AM - 9:20AM Room: E353C

Awards
Trainee Research Prize - Resident
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Andrew D. Smith, MD,PhD, Birmingham, AL (Abstract Co-Author) President and Owner, Radiostics LLC; President and Owner,
eRadioMetrics LLC ; President and Owner, Liver Nodularity LLC ; President and Owner, Color Enhanced Detection LLC ; Patent holder
Michelle M. McNamara, MD, Birmingham, AL (Abstract Co-Author) Nothing to Disclose
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PURPOSE

To investigate the prognostic value of baseline DECT imaging biomarkers in patients with pancreatic ductal adenocarcinoma (PDAC).
METHOD AND MATERIALS

Retrospective IRB-approved HIPAA-compliant study of 158 consecutive adult patients (79M/79F, mean age 68) with pathologically
proven treatment naive PDAC who had multiphasic pancreas DECT obtained 12/20/12 through 3/9/17. Regions of interest (ROIs) in
tumor core, tumor border, pancreas border, and normal pancreas were recorded on both 52 keV and Iodine images. The Delta
across the tumor-normal pancreas interface was calculated. Clinical outcomes included overall survival (OS), distant metastases-
free survival (DMFS), and tumor grade/lymphovascular invasion on surgical pathology. Quantitative DECT metrics were associated
with clinical outcomes using Cox regression, Pearson correlation, and ROC analysis.

RESULTS

93 patients with advanced stage (50 locally advanced, 43 metastatic) and 65 with lower stage (48 resectable, 17 borderline). Low
peripheral tumor enhancement on Iodine images was associated with shorter OS in lower stage (7.6 vs 19.7 months) (HR=5.89;
95%CI 1.89 to 15.44; P=0.003) and in advanced stage patients (6.8 vs 12.4 months) (HR=2.04; 95%CI 1.09 to 3.58; P=0.027).
High Delta tumors on 52 keV were associated with shorter OS in advanced stage compared to Low Delta tumors (10.8 vs 12.9
months) (HR, 1.71; 95%CI 1.07 to 2.74; P=.024). High Delta tumors were associated with shorter DMFS on 52 keV (HR=2.6; 95%CI
1.16 to 5.72; P=0.02) and Iodine images (HR=2.34; 95%CI 1.02 to 5.12; P=0.04). In multivariate analysis adjusting for age, sex,
tumor size, and surgery status, High Delta on 52 keV images was associated with shorter DMFS (HR=2.39; 95%CI 1.006 to 5.58;
P=0.04). Tumor core enhancement was lower in metastatic population on both 52 keV (P=0.01) and Iodine images (P=0.008)
compared to nonmetastatic patients. The Delta across the tumor-normal pancreas interface on 52 keV was associated with
lymphovascular invasion (P= 0.04) and associated with tumor grade on Iodine images (P=0.04).

CONCLUSION
Quantitative DECT metrics in treatment naive PDAC patients are prognostic of OS and other important clinical outcomes.
CLINICAL RELEVANCE/APPLICATION

DECT-based stratification of patients with PDAC can be accomplished using 52 keV and Iodine images, and can provide prognostic
information on survival.

RC209-05 Factors Affecting Reproducibility of Radiomic Features in Pancreatic Parenchyma and Pancreatic
Ductal Adenocarcinoma on Contrast-enhanced CT Imaging
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PURPOSE

To explore the reproducibility of radiomic features in pancreatic parenchyma and pancreatic ductal adenocarcinomas (PDAC) in
patients who underwent consecutive contrast-enhanced CT (CECT) scans.

METHOD AND MATERIALS

In this IRB-approved and HIPAA-compliant retrospective study, consecutive patients with pancreatic tumors who underwent two
CECT with variable imaging protocols within two weeks were included. In each patient, pancreas parenchyma and/or PDAC were
manually segmented by two radiologists independently using a commercial software. 266 radiomic features, which consist of 12
shape and 254 texture features, were extracted using Matlab. The concordance correlation coefficient (CCC) of each feature was
calculated to assess the feature reproducibility for 3 different scenarios, 1) two radiologists performing segmentations on the same
CECT, 2) each radiologist performing segmentations on paired CECTs, and 3) one radiologist' segmentation on one CECT, with the
other radiologist's segmentation on the paired CECT.



RESULTS

The study cohort included 37 unique patients for the analyses of pancreas parenchyma and 18 patients with PDAC. Paired CECT
scans had different protocols with ranges of slice thickness from 2.5 to 5 mm and contrast injection rates from 1-4 cc/s. For
pancreas parenchyma, 47/266 (17.7%) and 48/266 (18.1%) features showed CCC>0.90 for scenario 1, 14/266 (5.3%) and 15/266
(5.6%) features showed CCC>0.90 for scenario 2, and 13/266 (4.9%) and 10/266 (3.8%) features showed CCC>0.90 for scenario 3.
For PDAC, 11/266 (4.1%) and 17/266 (6.3%), 1/266 (0.4%) and 5/266 (1.9%), and no features showed CCC>0.90 for scenarios 1,
2, and 3, respectively.

CONCLUSION

A greater number of radiomic features with high CCC were found for pancreas parenchyma than for PDAC. Reproducibility of
radiomic feature may be affected by differences in CECT scanning parameters to a greater degree than radiologist segmentation.

CLINICAL RELEVANCE/APPLICATION

Reproducibility of radiomic features for pancreas parenchyma and PDAC is affected by radiologist segmentation and variability of
CECT scanning parameters and requires further prospective investigation.

RC209-06 Autoimmune Pancreatitis Update
Monday, Nov. 26 9:30AM - 9:50AM Room: E353C

Participants
So Yeon Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
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LEARNING OBJECTIVES

1) Understand the recent evolution of the concepts and diagnostic criteria for autoimmune pancreatitis. 2) Recognize typical and
atypical manifestation of autoimmune pancreatitis. 3) Provide an imaging approach for differentiating autoimmune pancreatitis from
its mimickers.

ABSTRACT

Autoimmune pancreatitis (AIP) is a distinct form of chronic pancreatitis that shows evidence of possible involvement of autoimmune
mechanisms such as increased serum levels of IgG or IgG4, or presence of autoantibodies, and effective response to steroid
therapy. For the past decade, many different criteria for AIP have been proposed, including the Japanese Pancreas Society (2002,
2006, 2010), the Korean criteria (2007), the HISORt criteria by the Mayo clinic (2006, 2009), the Asian Consensus criteria (2008),
and the most recent International Consensus Diagnostic Criteria (2010). As AIP is becoming increasingly recognized as a worldwide
entity, it was found that AIP should be divided into two subtypes according to histologic patterns: 1) lymphoplasmacytic sclerosing
pancreatitis (LPSP) or AIP without granulocyte epithelial lesions (GELs); 2) idiopathoic duct-centric pancreatitis (IDCP) or AIP with
GELs. Furthermore, the two groups of AIP differ in their clinical presentation and outcome. Pancreatic imaging is one of the most
important diagnostic criteria in the guidelines. As AIP and its extrapancreatic manifestation have diverse imaging findings, they can
mimic other diseases such as pancreatic cancer or lymphoma. Parenchymal involvement of AIP can be diffuse or focal. The diffuse
type is more commonly seen than the focal lesion. The diffuse type is seen as diffuse enlargement of the pancreatic parenchyma
(i.e., a sausage-like appearance); the absence of normal pancreatic clefts (i.e., featherless); and minimal peripancreatic infiltration.
A capsule-like peripancreatic rim appears to be a highly specific finding of AIP. The focal type manifests as an focal enlargement of
the pancreas or formation of a mass. The presence of long or multifocal stricture of the pancreatic duct without marked upstream
dilatation is frequently noted. Narrowing of the intrapancreatic bile ducts has been observed in up to 90% of AIP patients,
corresponding to the finding that the majority of these patients presented with obstructive jaundice. The presence of
extrapancreatic organ involvement can be a supportive feature in the diagnosis of type 1 AIP.

RC209-07 CT Texture Analysis in Differentiating Pancreatic Ductal Adenocarcinoma from Autoimmune
Pancreatitis
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PURPOSE

Autoimmune pancreatitis (AIP) shares overlapping clinical and imaging features with pancreatic ductal adenocarcinoma (PDAC).
Importantly, treatment of the two conditions is different. The purpose of this study is to determine if CT texture feature of AIP and
PDAC provide possibility of distinguishing these two conditions.

METHOD AND MATERIALS

As an IRB-approved matched case-control study, 32 patients with AIP (male=25, female=7, average age: 63.0+9.7 years) and 40



patients with PDAC (male=17, female=23, average age: 66.0+8.9 years) who had dedicated pancreas protocol CT between 2004
and 2017 were retrospectively evaluated. All CT imaging was performed in dual-phase imaging with intravenous contrast
administration. All images were reconstructed at 0.75 mm thickness and 0.5 mm increment. Segments of pancreas involved by PDAC
and autoimmune pancreatitis (areas of enlargement, altered enhancement, effacement of pancreatic duct) as well as uninvolved
segments of the pancreas were segmented in 3D using commercially available software, VelocityAl (Varian Medical Systems, USA).
478 radiomics features from the segmented volume using venous phase images were extracted to express pancreas phenotype, and
random forest was used for the classification PDAC and AIP. CT reports were reviewed to determine the radiological diagnosis based
on CT imaging.

RESULTS

In AIP, pancreas was diffuse involved in 15 cases, and focally involved in 17 cases. Among 32 cases of AIP, diagnosis of AIP was
suspected or included in the differential diagnosis based on the CT reports in 14 cases (44%). Overall accuracy of texture analysis
for differentiation of AIP and PDAC with 10 fold cross-validation was 94.4% (68 among 72 cases were correctly classified). Two
among 40 PDAC cases were incorrectly classified as AIP, and 2 among 32 AIP cases were incorrectly classified as PDAC, giving
sensitivity of 95.0% and specificity of 93.8%.

CONCLUSION
CT texture analysis is accurate in differentiating autoimmune pancreatitis and pancreatic ductal adenocarcinoma.
CLINICAL RELEVANCE/APPLICATION

Using texture data as a supplemental information in diagnosing pancreatic mass will be helpful for differentiating pancreatic
adenocarcinoma and autoimmune pancreatitis.

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 EducatorElliot K. Fishman, MD - 2014
Honored EducatorElliot K. Fishman, MD - 2016 Honored EducatorElliot K. Fishman, MD - 2018 Honored Educator

RC209-08 Differentiation of Pancreatic Cancer from Focal Mass-forming Pancreatitis: Added Value of Magnetic
Resonance Elastography to Dynamic Contrast-enhanced Magnetic Resonance Imaging
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PURPOSE

Thin study is to investigate if incorporating MR elastography (MRE) with conventional dynamic contrast-enhanced MR imaging (DCE-
MRI) can provide a benefit in differentiating pancreatic cancer (PC) and focal mass-forming pancreatitis (FMFP).

METHOD AND MATERIALS

We retrospectively identified 21 FMFP patients and 42 PC patients confirmed by histopathological examinations through a
prospectively maintained database. The patients did DCE-MRI together with a dual-frequency MRE at 40Hz and 60Hz with a 32-
slice, flow-compensated, spin-echo(SE), EPI pulse sequence. A five-point scale for likelihood of PC was used by two experienced
radiologist in consensus. To evaluate the added value of MRE, the ROC analysis of a combined technique using both MRE and MR
imaging was determined by logistic regression models to calculate probabilities. To estimate how accurately the above classifiers
would perform in practice, a leave-one-out cross-validation was applied for all the above ROC analysis.Results from ROC analysis
with cross-validation were carried out with 'R' statistical computing software (R version 3.4.0).

RESULTS

The mean stiffness with FMFP was 2.03kPa (IQR:1.75~2.32kPa) at 40Hz and 3.05kPa (2.71~3.52kPa) at 60Hz, both significantly
lower than those of PC, showing 3.21kPa (IQR:2.38~4.41kPa) and 4.95kPa (IQR:3.64~7.23kPa), respectively (Mann-Whitney U
test, both P< 0.001). Accuracies for determination of PC using 60Hz-MRE, 40Hz-MRE, DCE-MRI and the combination of DCE/MRI and
60Hz-, 40Hz-MRE, were, 70.2%, 77.4%, 83.3%, 75.0% and 92.9%, respectively. The combined DCE-MRI with 40Hz-MRE
significantly improved diagnostic performance to DCE-MRI alone (Area under the ROC curve [AUC]: 0.937 vs 0.783), by increasing
specificity (96.9% vs 62.1%), without a significant loss of sensitivity (90.9% vs 94.6%). The combined DCE-MRI with 60Hz-MRE
didn't significantly change diagnostic performance of DCE-MRI alone (AUC: 0.761 vs 0.783, P>0.05).

CONCLUSION
Combined assessment of 40Hz-MRE to DCE-MRI may help to differentiate PC from FMFP in a noninvasive fashion.
CLINICAL RELEVANCE/APPLICATION

The incorporation of 40Hz-MRE into a standard MRI protocol may enhance the value of routine pancreatic MR imaging for better
non-invasive differentiation between PC and FMFP.



RC209-09 Acute Pancreatitis Reporting
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LEARNING OBJECTIVES

1) Understand the new reporting terminology based on the Revised Atlanta Classification. 2) Be familiar with the morphologic
classification of acute pancreatitis and associated fluid collections. 3) Know the reporting template for acute pancreatitis.

RC209-10 Pancreatic Neuroendocrine Tumors
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Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company
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LEARNING OBJECTIVES

1) Identify the imaging features of pancreatic endocrine tumors that differentiate them from pancreatic ductal adenocarcinoma. 2)
Understand the World Health Organization grading of pancreatic endocrine tumors and implications for staging and treatment of
patients. 3) Apply knowledge of specific strengths and unique clinical utilities of different imaging modalities during evaluation of
patients with pancreatic endocrine tumors.
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and Their Ability in Predicting Tumors' Histologic Characteristics
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PURPOSE

To assess inter-observer variability in delineating pancreatic neuroendocrine neoplasia (NEN) on CT images, and to evaluate ability
of RF in predicting histopathologic characteristics of pancreatic NEN.

METHOD AND MATERIALS

30 histologically confirmed pancreatic NEN were contoured on CT images by 3 blinded observers. Contours were delineated on
arterial or venous phase, and then projected onto the pre-contrast acquisition and adjusted to correct small anatomical
discrepancies. Interobserver contouring variability was assessed by DICE-index. 71 RF were extracted from each observer's
contours, their robustness was investigated against contour variability with Spearman-R and Intra-Class Correlation (ICC).
Histologic data (HD) were collected from the surgical specimen: Ki67 (%), Histologic grade, N, M and vascular invasion (VI).
Significant differences of RF according to histologic data were tested.

RESULTS

Volume mean and median were 14.2 cc and 1.3 cc, respectively. A satisfactory agreement was found, with mean DICE=0.78 and no
significant differences between observers. 66/72 RF were very robust (ICC>0.9); 4/72 showed ICC<0.8, mostly in the
'Neighbourhood intensity-difference' RF family. Average R-values were 0.90 for RF with ICC>0.9 and 0.85 for the others. Only
'sphericity' had R-value<0.6. 19 non-redundant features were selected. Patients with VI had higher Mean HU (p=0.039), Entropy
(p=0.035), Volume (p=0.002, AUC=0.87) and Low-Intensity Run Emphasis (p=0.021). Second Angular Moment was significantly
related to Ki67% (p=0.018) and Volume with M (p=0.41, AUC=0.80).

CONCLUSION

Despite a small number of patients, results show a good robustness of CT derived RF in NEN and a good ability to predict their
histologic characteristics. Therefore, RF have a possible future role in predicting NEN's outcome.

CLINICAL RELEVANCE/APPLICATION

NEN can present with different macroscopic and histologic features. Unfortunately, only histology has a validated role in predicting
NEN's outcome. Therefore, there is a need for implementing clinicians' tools to stratify and predict the prognosis of NEN. Radiomic is
a promising field to build predictive models relating imaging features to clinical outcomes, especially for neoplasms. Nevertheless, its
robustness is still under investigation. Our study is one of the first to assess RF reliability and its ability to predict hystologic
feature in this group of Patients.



RC209-12 Differentiation Atypical Pancreatic Neuroendocrine Tumors from Pancreatic Ductal Adenocarcinomas:
Using Volumetric CT Texture Analysis
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PURPOSE

To investigate whether CT texture analysis (CTTA) can be used to differentiate atypical pancreatic neuroendocrine tumors (pNET)
from pancreatic ductal adenocarcinomas(PDAC).

METHOD AND MATERIALS

This single-center retrospective study was approved by local institutional review board and the requirement for informed consent
was waived. We retrospectively analyzed 210 patients in pathology database between January 2012 and May 2017, according to
inclusion and exclusion criterion, 127 patients with 50 PDACs and 77 pNETs were included finally. Traditional imaging manifestations
and texture parameters (mean, median, 5th ,10th, 25th, 75th,90th percentiles, skewness, kurtosis and entropy) were extracted
from portal images and compared between these two tumors by using proper statistical method. The optimal parameters for
differentiating PDACs and atypical pNETs was gained through receiver operating characteristic (ROC) curves and area under
curve(AUC) analysis.

RESULTS

On the basis of arterial enhancement, 52 pNETs (67%,52/77) were typical and 25 pNETs (32%,25/77) were
atypical(nonhypervascular). Well-defined margin, homogeneity and no duct dilatation on portal phase were easier to appear in
atypical pNET compared to PDAC, although there weas no statistical difference. Atypical pNETs had statistically higher mean,
median, 5th ,10th and 25th percentiles (P=0.006,0.024,0.000,0.001,0.021, respectively) and statistically lower skewness(P=0.017)
versus PDACs. However, there were no difference for 75th,90th percentiles, kurtosis and entropy between these two tumors
(P=0.232,0.415,0.143,0.291, respectively). For differentiating PDACs and atypical pNETs, 5th percentile (AUC=0.811)
and5th+skewness (AUC=0.887) were optimal parameters for alone and combined diagnosis respectively.

CONCLUSION

CT texture features, especially combined diagnosis of 5th+skewness, can be applied as a quantitative tool to distinguish atypical
pNETs from PDACs.

CLINICAL RELEVANCE/APPLICATION

CTTA could be used as a non-invasive alternative tool to reduce the number of false diagnoses of atypical pNETs as PDACs. It
would be useful for surgery planning and the selection of combined treatments.

RC209-13 Characterization of Small Insulinomas with Typical and Atypical Appearance on Pancreatic 3T MRI in
Comparison to GLP-1-R PET/CT and Histopathology
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PURPOSE

To evaluate imaging characteristics of small insulinomas with typical and atypical appearance on 3T MRI in comparison to surgery or
GLP-1-R PET/CT.

METHOD AND MATERIALS

31 patients with endogenous hyperinsulinemic hypoglycemia suspicious for insulinoma (24f, 7m, mean 53 y, 19-81 y) were included,
patients with multiple lesions were excluded. Patients underwent pancreatic 3T MRI including Tiw, T2w, diffusion weighted imaging
(DWI) and dynamic contrast enhanced (DCE) imaging using compressed sensing techniques (GRASP; Golden-Angle Radial Sparse
Parallel). GLP-1-R (Glucagon like peptide-1 receptor)-PET/CT 2.5h after i.v. administration of 68Ga-DOTA Exendin-4 (all patients)
and surgery (29 patients) served as reference standard. One non-blinded reader measured tumor-to-background ratios (T2BR) on
MRI data. T2BR were defined as <0.8=hypointense; 0.8-1.2 isointense/less conspiciuous; >1.2=hyperintense. Three blinded expert
readers (>10 years of experience in abdominal radiology) analyzed MRI data for presence of lesions, when at least 2 readers
detected the same lesion per case, the lesion was considered detected.

RESULTS



In 31 patients, 30 lesions in total were identified by GLP-1-R PET/CT, one surgically proven insulinoma was not identified. Mean
lesion size was 11.9 mm (6-24 mm) on MRI. Three expert readers detected 22 lesions on MRI, resulting in a 71% accuracy. 9 lesions
were considered undetected, out of these, the non-blinded reader was able to measure T2BR in 5 lesions. 4 lesions were not visible
on MRI. The undetected 5 lesions with a mean size of 8.8 mm (6-12 mm) were less conspicuous with mean T2BR for T1w=0.71;
T2w=1.02; high b-value DWI=0.92 compared to detected lesions, mean size 12.6 mm (6-24 mm), mean T2BR for T1w=0.65;
T2w=1.63, high b-value DWI=1.3. Arterial hyperenhancement was present in 17/22 (77%) detected lesions and in 3/5 (60%)
undetected lesions.

CONCLUSION

Pancreatic MRI can visualize small lesions in patients with suspected insulinoma. Typical insulinomas show hypointense signal on
T1lw, hyperintense on T2w and DWI and arterial hyperenhancement on DCE-MRI. Atypical insulinomas may be small, are less
conspicuous, show hypo-/isointense signal on T1lw and isointense on T2w and DWI.

CLINICAL RELEVANCE/APPLICATION

A proportion (18.5%) of small insulinomas are less conspiciuous on MRI due to atypical presentation. Combination of GLP-1-R
PET/CT and MRI facilitates locating a lesion and performing minimal invasive surgery.

RC209-14 Approach to Cystic Pancreatic Lesions
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Participants
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LEARNING OBJECTIVES

1) Be familiar with the specific imaging features of a vast array of cystic pancreatic lesions. 2) Be able to name the most common
cystic pancreatic lesions seen in clinical practice. 3) Have an understanding of how to manage the cystic pancreatic lesions from
an imaging follow up standpoint.

ABSTRACT

Cystic pancreatic neoplasms are a diverse group of tumors which vary in aggressiveness from benign to dysplastic or pre-malignant
to frankly invasive cancers. The true prevalence of pancreatic cystic lesions is unknown but has been previously reported to be
between 2.4% and 25 % (1-3). At the author's institution, Lee reported the prevalence of incidental pancreatic cystic lesions
detected on MRI to be 13.5% and showed that both prevalence and cyst size increased with age (4). Since most cystic pancreatic
lesions are neoplastic, accurate diagnosis via a combination of clinical information, imaging, and endoscopic ultrasound (EUS) with
cyst fluid analysis is of utmost importance (5-8). The primary purpose of this review is to highlight the key imaging findings for a
vast array of cystic pancreatic neoplasms. These include the relatively common ones: intraductal papillary mucinous neoplasm
(IPMN), serous microcystic adenoma, and mucinous cystic neoplasm (MCN). Secondly, the radiological features of more rare ones,
including cystic endocrine tumors, solid pseudopapillary tumor (SPT), cystic metastases, and lymphangiomas, will also be discussed.
Finally, this article also provides a comprehensive management algorithm based on lesion size and patient's symptoms, with
recommendations when to reimage patients with those lesions.
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RC210A Uterus and Endometrium: A Primer with Pearls to Perfect Your US Performance

Participants
Loretta M. Strachowski, MD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize the varied appearance of the uterus and endometrium throughout a woman's life. 2) Improve sonographic visualization
of the endometrium utilizing technical tips and tricks. 3) Recite a basic differential diagnosis for uterine/cervical masses and
endometrial thickening. 4) Apply appropriate terminology when describing abnormal bleeding, location of myomas and mullerian duct
anomalies. 5) Understand the controversies, cutoffs and considerations in the context of the role of US in postmenopausal bleeding.

RC210B 3D Ultrasound in Gynecology

Participants
Beryl R. Benacerraf, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To discuss the multiplanar reconstruction technique in scanning the pelvis, including the usefulness of looking at the coronal
view of the uterus to evaluate the endometrium and uterine shape. 2) To discuss the use of 3D ultrasound to look for causes of
pelvic pain. 3) To discuss the use of 3D ultrasound when evaluating a potential hydrosalpinx.

RC210C Ovarian Cysts and Masses

Participants
Deborah Levine, MD, Boston, MA (Presenter) Editor with royalties, Taylor & Francis Group; Editor with royalties, Reed Elsevier;

For information about this presentation, contact:
dlevine@bidmc.harvard.edu
LEARNING OBJECTIVES

1) Review findings of the 'First International Consensus Report on Adnexal Masses: Management Recommendations' . 2) Assess the
potential of risk prediction models to improve practice patterns. 3) Improve knowledge of the malignant potential of various
sonographic findings. 4) Integrate these findings into daily practice with goal of reducing excess surgery for benign masses while
improving triage to gynecology-oncology in women with suspicious adnexal masses.

RC210D Ultrasound for Deeply Infiltrative Endometriosis

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

For information about this presentation, contact:
luciana@chamie.com.br
LEARNING OBJECTIVES

1) Define clinical and epidemiological aspects of endometriosis. 2) Define the importance of imaging mapping for deeply infiltrative
endometriosis before clinical counseling. 3) Apply the most appropriate technique to investigate endometriosis. 4) Describe 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.

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 includes 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.
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PURPOSE

To validate the use of image-derived input function of the common iliac artery as an alternative to arterial blood sampling in
pharmacokinetic modeling of Ga-68 PSMA-11 uptake using hybrid positron emission tomography and magnetic resonance (PET/MR)
imaging in primary prostate cancer.

METHOD AND MATERIALS

This observational prospective study was approved by our Institution's Ethics Committee. Eleven patients with clinically significant
prostate cancer underwent a 60-minute dynamic PET/MR scan of the pelvis with an injected dose of Ga-68 HBED-CC-PSMA (Ga-68
PSMA-11). Arterial blood activity was measured by an automatic arterial blood sampling device during the first 10 min and manual
blood samples were collected for metabolite analysis and for blood to plasma transformation to derive an arterial input function
(AIF). One lesion per patient (with the highest uptake) and the common iliac artery were outlined using isocontour volumes on the
PET images. Two image-derived input functions (IDIF) were calculated: whole blood curve (IDIF_bl) and plasma curve (IDIF_pl)
corrected by the average plasma-to-blood ratio. An irreversible two-tissue compartment model, with rate constants K1, k2 and k3,
were fitted to the data using AIF, IDIF_pl and IDID_bl and the net influx rate Ki=K1k3/(k2+k3) was calculated. The agreement
between K1 and Ki from AIF and IDIF_bl and IDIF_pl were reported by intraclass correlation coefficients (ICC) with 95% confidence
intervals.

RESULTS

Ga-68 PSMA-11 was stable in-vivo, not necessitating metabolite correction. The mean plasma-to-blood ratio was 1.63. IDIF
underestimated the arterial input function by 50% at the bolus peak and by 20% at late times. For K1, ICC between AIF and IDIF_bl
was 0.40 (-0.22, 0.80) and between AIF and IDIF_pl 0.60 (0.04, 0.87). For Ki, ICC between AIF and IDIF_bl was 0.77 (0.34, 0.93)
and between AIF and IDIF_pl 0.94 (0.78, 0.98).

CONCLUSION

IDIF plasma curve can be used in clinical practice as an alternative to arterial blood sampling to calculate the uptake of Ga-68



PSMA-11, but the method requires a known mean plasma-to-blood ratio. Agreement between IDIF whole blood curve and arterial
input function was poor to moderate. Underestimation of the IDIF should be explained by partial volume effects.

CLINICAL RELEVANCE/APPLICATION

Image-derived plasma curves can be used in clinical practice as an alternative to arterial blood sampling to quantify uptake of Ga-
68 PSMA-11 in prostate cancer.

RC211-03 Dual-Time 68Ga-PSMA-11 Imaging for Biochemically Recurrent Prostate Cancer Using LYSO and
SiPM-Based Detectors PET/CT
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PURPOSE

68Ga-labeled prostate-specific membrane antigen (PSMA-11) is a highly specific tracer for biochemically recurrent prostate cancer
at low PSA levels. In this study we aim to compare the diagnostic performance of a new PET/CT scanner (Discovery Molecular
Insights - DMI) using silicon photomultipliers (SiPM) detectors vs standard LYSO detectors PET/CT (Discovery 690 - D690) in
patients with biochemical relapse following a single injection of radiopharmaceutical.

METHOD AND MATERIALS

Forty-four patients were prospectively recruited to undergo imaging on the D690 and DMI scanners, in randomized order. Images
from the DMI PET/CT were reconstructed using ToF and a Bayesian penalized likelihood algorithm (Q.Clear®) whereas images from
the D690 PET/CT were reconstructed using time-of-flight (ToF) and an ordered subset expectation maximization (OSEM) protocol.
Two experienced nuclear medicine physicians reviewed both scans for each patient in random order, recorded the number and
location of each lesion, and acquired standardized uptake value (SUV) measurements.

RESULTS

Twenty-three patients underwent imaging on the D690 PET/CT first followed by the DMI scanner, and twenty-one underwent
scanning in the reverse order. The median PSA was 4.33 ng/mL with one outlier of 1170 ng/mL. PSMA PET detected sites of
recurrence in 32/44 (73 %) patients, including 6/12 (50 %) patients with PSA below 1 ng/mL with the lowest PSA and a positive
scan at 0.05 ng/mL. The mean lesion SUVmax measurements were higher on DMI than D690 regardless of the timely order of the
scan (6.5 vs. 5.7 in D690 scan first and 4.6 vs. 4.2 for DMI performed first). However, the difference in mean lesion SUVmax was
only significant for patients scanned on the D690 first (p<0.018).

CONCLUSION

These preliminary results suggest that the SiPM-based DMI PET/CT system offers better performance and superior detector
technology and image quality compared to conventional LYSO-based D690 PET/CT. These results need to be confirmed in larger
studies.

CLINICAL RELEVANCE/APPLICATION

SiPM-based DMI PET/CT system seems to offer better performance and superior detector technology and image quality compared
to conventional LYSO-based D690 PET/CT.
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PURPOSE
To compare PET/CT and PET/MRI with 68Ga-PSMA in patients with radical prostatectomy and biochemical recurrence (BCR).
METHOD AND MATERIALS

This is a nrosnective. TRB annroved studv. 29 natients with nrostate cancer were referred to our denartment to investiaate BCR
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and submitted to PET/CT and PET/MR with 68Ga-PSMA in the same day. The first exam started 50 minutes after 68Ga-PSMA
injection (15 started with PET/CT while 14 started with PET/MRI). The second study began right after the first one. Readers of
each study were aware of clinical data but blinded of eventual findings of the other scan. Patients had age ranging from 52 to 78
years old, had submitted to radical prostatectomy up to 12 years before the exams, and Gleason score ranged from 6 to 9. Serum
PSA levels ranged from 0.22 to 12.8 ng/mL at time of the scans.

RESULTS

There were 16 positive PET/CT and 15 positive PET/MRI. Negative studies (no abnormal area suspicious for prostatic cancer
recurrence) counted 11 PET/CT and 13 PET/MR scans. PET/CT found 34 suspicious lesions and PET/MR, 27 lesions. Few equivocal
studies were found by both methods: 2 in PET/CT and 1 in PET/MRI, all of them with one uncertain lesion. There were 24/39
studies match studies (positive or negative on both methods).

CONCLUSION

PET/CT and PET/MRI with 68Ga-PSMA can both be used in BCR scenario, in spite of PET/CT seems to have a slightly higher
sensitivity in our population.

CLINICAL RELEVANCE/APPLICATION

PET/CT and PET/MRI are the most important imaging methods in BCR scenario. The comparison among them is essential to perform
the right choice in clinical practice.
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PURPOSE

The purpose of our study was to assess whole-body MRI (wb-MRI) for lesion detection of biochemical relapse in prostate cancer
(PCa) patients after curative treatment in comparison to 68Ga-PSMA PET/CT.

METHOD AND MATERIALS

This is a prospective IRB-approved trial of 30 patients (age: 65.5 £ 9.6 years) with newly documented biochemical relapse of PCa
(mean prostate-specific antigen (PSA) 2.11 + 1.97 ng/ml) after curative therapy. All patients underwent both wb-MRI including a
dedicated pelvic imaging protocol and PET/CT with 167 + 35 MBq 68Ga-PSMA within a time window of 10.5 + 9.5 days. PET/CT and
MRI datasets were separately evaluated regarding PCa lesion count, lesion type, localization, and diagnostic confidence (3-point
scale; 1-3) by two physicians. The reference standard was based on histopathology results, changes of PSA after targeted
irradiation, follow-up imaging, and clinical data. Lesion-based and patient-based detection rates were compared using chi2 test.
Differences in diagnostic confidence were assessed by Welch test.

RESULTS

A total of 58 PCa lesions were found in 22/30 patients in the study cohort. 68Ga-PSMA PET/CT detected 57/58 (98.3 %) lesions in
21/30 (70 %) patients, and 15/58 (25.9 %) lesions were detected in 13/30 (43.3 %) patients using wb-MRI. The higher detection
rate of 68Ga-PSMA PET/CT was statistically significant both on a per-lesion (p = 0.001) and per-patient (p = 0.039) basis. In 8/30
patients none of the two modalities actually localized the PCa relapse. Except for one local recurrence in the former prostate fossa
that was exclusively detected by wb-MRI, all lesions detected by wb-MRI were also detectable on 68Ga-PSMA PET/CT. 68Ga-PSMA
PET/CT offered a superior diagnostic confidence in categorization of PCa lesions compared to wb-MRI (2.7 £0.6 vs. 2.3 £ 0.6, p =
0.011).

CONCLUSION
68Ga-PSMA PET/CT significantly outperforms wb-MRI for detection of biochemical relapse in PCa patients after curative treatment.
CLINICAL RELEVANCE/APPLICATION

Wb-MRI is inferior to 68Ga-PSMA PET/CT for the detection of recurrent PCa. Nevertheless, as one local recurrence in one patient
was only detectable with MRI, it might be useful in selected cases.
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PURPOSE



The block sequential regularized expectation maximization (BSREM) algorithm is a new image reconstruction method that controls
noise at higher iterations by applying a relative difference penalty built into the objective function. This enables one to employ more
iterations for convergence and better contrast recovery, while mitigating noise amplification. BSREM was recently introduced on the
GE SIGNA PET/MRI platform. Here we evaluated how different values influence image quality and SUVmax in a cohort of prostate
cancer patients who underwent 68Ga-RM2 or 68Ga-PSMA-11 scans.

METHOD AND MATERIALS

We analyzed 36 prostate cancer patients who underwent either 68Ga-RM2 (15) or 68Ga-PSMA-11 (21) PET/MRI. The raw PET data
were retrospectively reconstructed using values of 250, 350, 500, 750 and 1000. Each reconstruction was reviewed independently
by 3 nuclear medicine physicians and scored using a Likert scale (1 - poor, 5 - excellent quality). SUVmax values were measured
from 68Ga-RM2/PSMA PET/MRI for all the lesions identified as compatible with prostate cancer.

RESULTS

The meanxSD scores for 68Ga-RM2 PET images were 2.50.5 for =250 reconstructions, 3.2+0.6 for =350, 4.1+0.6 for =500,
4.7+0.5 for =750 and 4.8+0.5 for =1000. The mean+SD scores for 68Ga-PSMA-11 PET images were 3.3%0.9 for =250
reconstructions, 4.2+0.9 for =350, 4.7+0.6 for =500, 4.9+0.3 for =750 and 4.9+0.4 for =1000. The relative observed agreement
among readers for the values of 250, 350, 500, 750, 1000 were 49%, 50%, 60%, 70% and 74%, respectively. A total of 24 lesions
(6 on RM2 and 18 on PSMA-11) were detected and the mean SUVmax measurements were: 13.1, 12.5, 10.4, 9.3 and 8 for the
68Ga-RM2 values of 250, 350, 500, 750 and 1000, respectively; 22.6, 21.2, 19.7, 18.9 and 16.8 for the 68Ga-PSMA-11 values of
250, 350, 500, 750 and 1000, respectively.

CONCLUSION

Different values should be used for different 68Ga-labeled radiopharmaceuticals such as those targeting GRPR and PSMA receptors
in prostate cancer. Once selected, the same value should be consistently used since SUVmax measurements differ with different
values.

CLINICAL RELEVANCE/APPLICATION

BSREM algorithm improves image quality. Different beta values make different image quality and different SUVmax measurements on
different 68Ga-labeled radiopharmaceuticals.
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LEARNING OBJECTIVES

1) Assess the appropriate clinical indications for 18F-fluciclovine PET and understand the diagnostic accuracy of 18F-fluciclovine
PET for local and metastatic prostate cancer. 2) Develop 18F-fluciclovine PET protocols for image optimization. 3) Apply the correct
18F-fluciclovine PET interpretation for local and metastatic prostate cancer and benign physiologic variants.

ABSTRACT

Anti-1-amino-3-[18F]-flurocyclobutane-1-carboxylic acid (18F-fluciclovine) is a non-naturally occurring amino acid PET radiotracer
that is recently United States Food and Drug Administration approved for detection of suspected recurrent prostate cancer. The
tumor imaging features of this radiotracer mirror the upregulation of transmembrane amino acid transport that occurs in prostate
cancer due to increased amino acid metabolism for energy and protein synthesis. This refresher course provides an overview of
18F-fluciclovine PET diagnostic accuracy for identifying primary and metastatic disease, as well as proper 18F-fluciclovine PET
imaging protocols. Correct interpretation criteria will be explored in detail to identify physiologic and pathologic 18F-fluciclovine
uptake patterns and potential pitfalls.
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PURPOSE

To determine the reproducibility and agreement of standardized uptake values from same-day Ga-68 PSMA-11 PET/CT and PET/MR
scans, randomized in order to eliminate the influence of Ga-68 PSMA-11 accumulation as a function of time, in patients with
recurrent prostate cancer.

METHOD AND MATERIALS



Eighteen patients with recurrent prostate cancer after radical prostatectomy, all with visible lesions on the PET scan, were included
in this retrospective study, approved by the Institution's Ethics Committee. All patients underwent PET/CT and PET/MR scans in
randomized order after intravenous injection of a single dose of Ga-68 HBED-CC-PSMA (Ga-68 PSMA-11). Volumes of interest on
tumor lesions were outlined and maximum standardized uptake value (SUVmax) corrected for lean body mass was calculated.
Correlation and agreement between scans were assessed by generalized linear mixed-effects models and Bland Altman analysis. A
predictive model of PET/CT SUVmax was developed based on PET/MR SUVmax, patient characteristics and imaging parameters.

RESULTS

In total, there were 34 visible lesions on the PET scans: 5 local recurrences, 22 lymph node and 7 bone metastases. SUVmax from
PET/CT and PET/MR were significantly correlated, described by the following regression model equation: (PET/CT SUVmax) = 0.75 +
1.00* (PET/MR SUVmax), with a coefficient of determination R2 of 0.77. Bland-Altman analysis showed that SUVmax were on
average 20% higher on PET/CT than on PET/MR, with the largest percentage differences for small SUV's. The full predictive model
of PET/CT SUVmax showed significant association with PET/MR SUVmax (effect 1.15 (p<0.001)), serum prostate specific antigen
(effect 0.99 (p=0.053)), scan time post-injection (effect 0.98 (p=0.003)) and acquisition time per bed position (effect 1.49
(p=0.021)) with a coefficient of determination R2 of 0.85.

CONCLUSION

SUVmax from PET/CT and PET/MR are comparable and well correlated, but should not be used interchangeably without applying a
correction factor.

CLINICAL RELEVANCE/APPLICATION

Since both Ga-68 PSMA-11 PET/CT and PET/MR are increasingly used in clinical practice, the reproducibility of SUVmax
measurements is essential in monitoring of disease progression and response to treatment.

RC211-09 Detection Rate of 18F-FACBC (Fluciclovine) PET/CT Scan as a Function of Prostatic Specific Antigen
(PSA) Level: Initial Experience of 76 Patients with Biochemically Recurrent Prostate Cancer

Monday, Nov. 26 10:00AM - 10:10AM Room: S505AB

Awards
Trainee Research Prize - Resident

Participants

Ali Salavati, MD, MPH, Minneapolis , MN (Presenter) Nothing to Disclose

Mehmet Gencturk, MD, Istanbul, Turkey (Abstract Co-Author) Nothing to Disclose
Jerry W. Froelich, MD, Minneapolis, MN (Abstract Co-Author) Researcher, Siemens AG

PURPOSE

In 2016, synthetic amino acid anti-1-amino-3-[18F]-flurocyclobutane-1-carboxylic acid (FACBC, Fluciclovine, Axumin) was
approved by U.S. Food and Drug Administration (FDA) as a new PET tracer for the detection and localization of biochemically
recurrent prostate cancer. The goal of this study was to determine the impact of PSA level on the detection rate of 18F-FACBC
PET/CT.

METHOD AND MATERIALS

After obtaining IRB approval, we retrospectively enrolled 76 patients with biochemical recurrence of prostate cancer referred for an
18F-FACBC PET/CT scan at our institution. Relevant clinical information including demographic data,PSA level, and Gleason score
were collected. Images were interpreted by two experienced nuclear radiologists. Receiver operating characteristic (ROC) curve and
bootstrap technique with 2000 iterations were performed to determine the optimal cutoff points of PSA as a predictor of positive
and negative 18F-FACBC PET/CT scan.

RESULTS

The detection rate of 18F-FACBC PET/CT was 67.1% (51 of 76 scans). Positive findings were detected in the prostate/bed and
pelvic lymph node regions in 88% of positive scans(45 of 51); metastatic lesion outside the pelvis in 21.5% of positive scans(11 of
51), and bone metastasis in 11.7% of positive scans (6 of 51).18F-FACBC PET/CT scan detected potential sites of recurrence in
23.5% of patients when PSA is < 1.0 ng/ml, 66.7 % of patients when PSA is 1.0-2.0 ng/ml, and 86.2% of patients when PSA is >2.0
ng/ml. The ROC curve analysis with bootstrapping demonstrates a PSA >3.38 ng/ml has a likelihood ratio > 10 and positive
predictive value > 95% for a positive 18F-FACBC PET/CT scan. The PSA < 0.36 ng/mL has a likelihood ratio > 14 of having a
negative 18F-FACBC PET/CT scan and results in positive imaging findings in <2.5% of patients.

CONCLUSION

Given the high pretest probability of positive imaging findings in patients with PSA > 3.4 ng/ml, they benefit most from 18F-FACBC
PET/CT scans. In addition, negative scans of these patients should be interpreted more cautiously. Conversely, considering the low
pretest probability of positive PET/CT findings in patients with PSA < 0.36 ng/ml, these patients may benefit from a short follow-up
before a diagnostic 18F-FACBC PET/CT scan.

CLINICAL RELEVANCE/APPLICATION

18F-Fluciclovine is a valuable novel clinically-available PET/CT tracer for the detection and localization of biochemically recurrent
prostate cancer, particularly when the PSA level is > 2 ng/ml.
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PURPOSE

Ga-68 Prostate-Specific Membrane Antigen (PSMA)PET/CT is a new tool for the detection of new and recurrent prostate
cancer.Standard imaging time is 60 minutes post injection of radiotracer but some lesions may be obscured by physiologic
accumulation of radiotracer in bladder. The aim of the study is to determine if the addition of early imaging at 3 and 6 minutes to
standard imaging at 60 minutes can improve the detection of new and recurrent prostate cancer at Ga-68 PSMA PET/CT.

METHOD AND MATERIALS

After obtaining IRB approval, retrospective review of 257 consecutive patients who underwentGa-68 PSMA PET/CT between
December 2016 and July 2017 was conducted. 167 patients underwent early (3 and 6 minute) and late (60 minute) imaging. Two
readers blinded to the patient's clinical information, independently reviewed the early and late images and qualitatively and
quantitatively scored the visibility of prostate lesions on a scale of 1-2 (1: lesion seen, 2: lesion not seen). Qualitatively, focal
uptake higher than background that did not correspond to physiologic tracer accumulation was considered cancer. Quantitatively, a
cut off maximum standardized uptake value (SUVmax) of 2 was indicative of prostate cancer. Detection of prostate cancer was
compared between early and late imaging using McNemar test.

RESULTS

A total 115 patients (68.9%) had prostate cancer on imaging as seen on early (median SUVmax= 6.4) and late (median SUVmax= 8)
PET/CT images. In 106/115 (64%), the cancers were seen on early and delayed imaging, in 8/115 (6.9%) the cancer was only seen
on early imaging and masked by bladder activity on delayed imaging, and in 1/115(0.6%) only seen on delayed imaging. The addition
of early imaging significantly improved the detection rate of prostate cancer (p=0.039).

CONCLUSION

The addition of early imaging at 3 and 6 minutes to the standard 60 minute imaging at Ga-68 PSMA PET/CT improves the detection
of prostate cancer .

CLINICAL RELEVANCE/APPLICATION

Early imaging at Ga-68 PSMAPET/CT can help in the detection of prostate cancer that is obscured by the bladder activity at 60
minutes.

RC211-11 Change in Salvage Radiotherapy Management Based On Fluciclovine (18F) PET/CT Guidance in Post-
Prostatectomy Recurrent Prostate Cancer

Monday, Nov. 26 10:20AM - 10:30AM Room: S505AB

Awards
Student Travel Stipend Award

Participants

Olayinka A. Abiodun-0Ojo, MD,MPH, Atlanta, GA (Presenter) Nothing to Disclose

Ashesh B. Jani, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Akinyemi A. Akintayo, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Mehrdad Alemozaffar, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Oladunni O. Akin-Akintayo, MD,MPH, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Oluwaseun Odewole, MD, MPH, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Funmilayo I. Tade, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Peter Nieh, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Viraj Master, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Pretesh Patel, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Joseph W. Shelton, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Omer Kucuk, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Zhengjia Chen, PhD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Bruce Hershatter, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Bridget Fielder, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Raghuveer K. Halkar, MD, Atlanta, GA (Abstract Co-Author) Research Grant, General Electric Company Research Grant, Gilead
Sciences, Inc Royalties, General Electric Company

Mark M. Goodman, PhD, Atlanta, GA (Abstract Co-Author) Royalties, Nihon Medi-Physics Co, Ltd

David M. Schuster, MD, Decatur, GA (Abstract Co-Author) Institutional Research Grant, Nihon Medi-Physics Co, Ltd; Institutional
Research Grant, Blue Earth Diagnostics Ltd; Institutional Research Grant, Advanced Accelerator Applications SA; Consultant,
Syncona Ltd; ; ;

For information about this presentation, contact:
dschust@emory.edu
PURPOSE

We previously reported a 40.5% post-prostatectomy salvage radiotherapy management decision change based on guidance with
fluciclovine PET/CT in a trial with 87/162 accrual (Clin Nucl Med. 2017 Jan;42(1):e22-e28). We set out to determine if this finding
continued at the current accrual of 145/162 patients.

METHOD AND MATERIALS

145 patients with post-prostatectomy biochemical recurrence of prostate cancer and negative bone scan were randomized to
undergo treatment planning based on conventional imaging (CT, MRI) or fluciclovine PET/CT in a provider-determined intention-to-
treat protocol. Radiotherapy decisions before and after fluciclovine PET/CT were compared and changes in treatment decision and
field were noted. Statistical significance of decision changes was determined using Clopper-Pearson (exact) binomial method with
significance set at p <0.05.



RESULTS

70/145 patients underwent fluciclovine PET. Mean PSA (£SD) at scan was 1.89 (£4.32) ng/ml. 54/70 (77.1%) patients had a
positive fluciclovine PET. Radiotherapy decision was changed in 27/70 (38.6%). Four (5.7%) had the decision for radiotherapy
withdrawn after the fluciclovine PET findings of extrapelvic uptake. Radiotherapy field decision was changed in 23/66 (34.9%)
remaining patients: 13/23 prostate bed only to prostate bed and pelvis; 10/23 prostate bed and pelvis to prostate bed only. There
was no significant difference in mean age (62.0 vs. 61.6 years) and treatment-recurrence time interval (991.4 vs. 1403.6 days)
between those with change in radiotherapy decision and those without. However, the pre-treatment PSA mean was significantly
higher in those with treatment change (2.76ng/ml vs. 1.35ng/ml, p < 0.05). Changes in overall radiotherapy decision (p = 0.01) and
field (p < 0.05) were statistically significant.

CONCLUSION

Fluciclovine PET/CT had a significant effect on radiotherapy planning in post-prostatectomy patients with biochemical recurrent
prostate cancer. Radiotherapy planning decision and field changes in the updated analysis is similar to the prior report. Further
studies are required to determine if this change in treatment plan has an effect on clinical outcomes. Research support: NIH
(RO1CA169188), NCT 01666808.

CLINICAL RELEVANCE/APPLICATION

Use of fluciclovine PET/CT resulted in significant change in management (38.6%) in salvage radiotherapy planning in post-
prostatectomy patients with recurrent prostate cancer.
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PURPOSE

68Gallium prostate-specific membrane antigen positron emission tomography (68Ga-PSMA PET) is a relatively novel imaging modality
for assessment of patients with prostate cancer. Recent studies have shown promising results, with their ability to detect
recurrent/metastatic prostate cancer foci with superior performance than that of conventional imaging modalities (computed
tomography, bone scintigraphy, and choline PET). However, the actual impact that 68Ga-PSMA PET has on management of
prostate cancer patients has not been well-established. Therefore, we aimed to systematically review the literature and to perform
a meta-analysis on the impact of 68Ga-PSMA PET on management of patients with prostate cancer.

METHOD AND MATERIALS

Pubmed and EMBASE databases were systematically searched up to January 20, 2018. Studies reporting the proportion of patients
with prostate cancer that experienced change in management after 68Ga-PSMA PET were included. Quality of the included studies
was evaluated using the GRADE system. The proportion of management changes were pooled using a random-effects model.
Subgroup analyses and meta-regression analyses was done to explore potential causes of heterogeneity.

RESULTS

15 studies (1163 patients) were included. The pooled proportion of management changes was 54% (95% CI 47%-60%). Meta-
regression analyses revealed that PET-positivity was a significant factor of heterogeneity (p=0.0486). Other variables, including
clinical setting, change type (intended vs implemented), responding entity (referring doctor or multidisciplinary committee), D'Amico
risk, Gleason score, use of androgen deprivation therapy, PSA at initial diagnosis, pre-PET PSA, and PSA-doubling time, were not
significant (p=0.2802-0.9574). In patients with biochemical failure, proportions of radiotherapy, surgery, focal therapy, and
multimodal treatment increased, while those of systemic treatment and no treatment decreased after performing 68Ga-PSMA PET.

CONCLUSION

This meta-analysis showed that 68Ga-PSMA PET had a large impact on the management of prostate cancer patients. PET-positivity
affected the proportion of management changes.

CLINICAL RELEVANCE/APPLICATION

We found that 68Ga-PSMA PET alters management in approximately half of the patients with prostate cancer. Studies with higher
proportion of patients with 68Ga-PSMA PET-positive lesions tend to have their management altered more frequently.
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LEARNING OBJECTIVES

1) Review current and emerging PET radiotracers for prostate cancer. 2) Assess how PET imaging can address unmet clinical needs
in prostate cancer. 3) Address remaining and new clinical and research questions arising from these new PET radiotracers.

RC211-14 Fluciclovine (18F) Parameters on Targeted Prostate Biopsy Associated With True Positivity in
Recurrent Prostate Cancer
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PURPOSE

Fluciclovine is FDA approved for detection of recurrent prostate cancer. We set out to evaluate fluciclovine uptake parameters that
correlate with true positivity for local recurrence in non-prostatectomy treated patients.

METHOD AND MATERIALS

21 patients (PSA 7.4%£6.8 ng/ml) with nadir PSA+2 after non-prostatectomy local therapy underwent dual time-point fluciclovine
(364.1+£37.7 MBq) PET/CT (4-15 minutes; 16-25 minutes) from pelvis to diaphragm. Uptake in the prostate over background was
delineated and co-registered to a previously obtained planning 3-D ultrasound. Fluciclovine uptake (SUVmax) and target-to-
background ratios (TBR) (SUVmax/SUVmean) of blood pool (aorta), prostate, and marrow (L3) were recorded. Uptake pattern (focal
vs non-focal), subjective suspicion level [3 (equivocal), 4 (moderate), 5 (high)], and lesion location were noted. Targeted biopsies
of the identified lesions with histologic analysis were completed. Statistical significance was determined using univariate regression
analysis.

RESULTS

17/50 (34.0%) targeted lesions were positive for recurrent cancer. Compared to negative lesions, targeted positive lesions had
significantly (p<0.01) higher mean SUVmax of lesion (6.62+1.70 vs 4.92+1.27), TBR (marrow) (2.57+0.81 vs 1.69+0.51), and TBR
(blood pool) (4.10+1.17 vs 3.00+1.01) at the first time-point, and remained significant at the later time-point except TBR (blood
pool). Focal uptake (OR 12.07, [95% CI 2.98-48.80], p<0.01) and subjective high (5) suspicion level (OR 10.91, [95% CI 1.19-
99.69], p=0.03) correlated with true positivity. All other parameters did not significantly correlate with true positivity. Of the 17
targeted lesions with focal uptake and subjective high suspicion, 11/17 (64.7%) were true positive. 16/33 (48.5%) false positive
targeted lesions had evidence of prostatitis or radiation changes.

CONCLUSION

True positivity of fluciclovine targeted prostate biopsy in non-prostatectomy treated patients correlates with focal uptake, higher
SUV, target-to-background (blood pool and marrow) ratios and subjective high suspicion level. These parameters may be utilized for
future modification of interpretative criteria. Research Support: NIH (CA156775, CA204254 and CA176684)

CLINICAL RELEVANCE/APPLICATION

Targeted biopsy of lesions with focal uptake and subjective high suspicion on fluciclovine PET-CT increases the true positivity rate
from 34.0% to 64.7% in non-prostatectomy treated patients.
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PURPOSE

To assess the ability of 18F-DCFPyL PET/CT to predict prostate cancer Gleason grade and its role as a potential adjunct to
multiparametric prostate MRI.

METHOD AND MATERIALS

Patients with prostate cancer (PCa) underwent multi-parametric MRI (mpMRI) and 18F-DCFPyL PET/CT imaging. MpMRI lesion
characteristics (PIRADS, ADCmean, ADCmin, ADC10, MRIvol) were derived manually and 18F-DCFPyL PET/CT metrics SUVmax,
SUVmean, MTV and TLG (SUVmean*MTV) were extracted from tracer-specific regions of interest (ROI). Lesion metrics were
correlated with each other using the Spearman rank test, and their ability to differentiate tumor pathology Gleason grade (GG) <3
vs. GG 3-5 was performed using the Wilcoxon rank sum test.

RESULTS

Thirteen patients with high-risk PCa were included in the study, with 25 (12 GG<3, 12 GG 3-5) lesions found across the two
modalities (median age 70.6, MRI volume 62mL, and PSA 18.87ng/mL). Seven patients did not have findings suspicious for
metastatic disease on 18F-DCFPyL-PET/CT. MpMRI and 18F-DCFPyL PET/CT both detected 22/25 lesions, while 3 were not
detected by any of the two modalities. 18F-DCFPyL PET/CT (SUVmax, SUVmean and TLG) as well as mpMRI metrics (ADCmin and
MRI size) were significantly associated with GG 3-5 pathology (p=0.017, 0.020, 0.004, 0.028, 0.008, respectively). Additionally, MRL
size correlated significantly with SUVmax, MTV and TLG (p=0.01, 0.02, 0.02, respectively) and SUVmax, SUVmean correlated
significantly to ADCmin. All SUV metrics correlated positively with PIRADS 5 lesions vs. the remaining categories. In some cases, MRI
findings did not entirely colocalize with PET avidity indicating MRI underestimation of functional burden.

CONCLUSION

18F-DCFPyL PET-identified prostatic lesions and mpMRI findings correlate with each other, Gleason grades and PIRADS. MpMRI may
underestimate the tumor burden seen on 18F-DCFPyL PET/CT imaging, which may aid focal therapy decisions.

CLINICAL RELEVANCE/APPLICATION

Quantitative metrics of 18F-DCFPyL PET/CT and mpMRI correlate well with each other and with PCa Gleason grade and PIRADS.
18F-DCFPyL PET/CT adds additional functional metrics which may be meaningful in determining tumour heterogeneity and burden.

RC211-16 Quantification of the Pharmacokinetics of Ga-68 PSMA-11 in Prostate Cancer Patients using Hybrid
Positron Emission Tomography and Magnetic Resonance Imaging

Monday, Nov. 26 11:15AM - 11:25AM Room: S505AB

Participants

Anna Maria Ringheim, MSc,BEng, Sao Paulo, Brazil (Presenter) Nothing to Disclose
Guilherme Campos, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Marcelo L. Cunha, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Karine M. Martins, MS, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Taise Vitor, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

Marycel F. de Barboza, MSc, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Jairo Wagner, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

Ana Claudia Miranda, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Leonardo L. Fuscaldi, PhD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Ana Claudia R. Durante, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Gustavo C. Lemos, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

Jose Roberto Colombo Jr, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose
Ronaldo H. Baroni, MD, Sao Paulo, Brazil (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
anna.m.ringheim@gmail.com
PURPOSE

To quantify Ga-68 PSMA-11 uptake by pharmacokinetic modeling using arterial blood sampling and hybrid positron emission
tomography and magnetic resonance (PET/MR) imaging in primary prostate cancer.

METHOD AND MATERIALS

This observational prospective study was approved by our Institution's Ethics Committee. Eleven patients with clinically significant
prostate cancer underwent a 60-minute dynamic PET/MR scan of the pelvis with an injected dose of Ga-68 HBED-CC-PSMA (Ga-68
PSMA-11). Simultaneously, axial T1 Dixon, T2 and diffusion-weighted MR images were acquired. Arterial blood activity was
measured by an automatic arterial blood sampling device during the first 10 min. Manual blood samples at time points 3, 7, 15, 25,
40 and 60 min were collected for metabolite analysis and for blood to plasma transformation to derive an arterial input function.
Time-activity curves of lesion, prostate and muscle were generated and mean standardized uptake values (SUVmean) calculated.
An irreversible two-tissue compartment model, with rate constants K1, k2 and k3, were fitted to the data and the net influx rate
Ki=K1k3/(k2+k3) was calculated. Ki was correlated to SUVmean, patient data and MR parameters.

RESULTS

In total 13 lesions located in the prostate were identified. Ga-68 PSMA-11 was stable in-vivo, not necessitating metabolite
correction. The mean plasma-to-blood ratio was 1.63, stable over time. The kinetics could be described by an irreversible two-
tissue compartment model. K1, k3 and Ki were all significantly higher in lesion compared to normal tissue (p<0.05): mean K1 in
lesion, prostate and muscle 0.086, 0.063 and 0.018 mL/min/mL, mean k3 in lesion, prostate and muscle 0.075, 0.033 and 0.034 min-
1 and mean Ki in lesion, prostate and muscle 0.031, 0.011 and 0.003 min-1. Ki showed strong correlation with SUVmean (Spearman
rho 0.92, p<0.001). There was no significant correlation between Ki and patient data and MR parameters (p>0.060).



CONCLUSION

The kinetics of Ga-68 PSMA-11 can be described by an irreversible two-tissue compartment model. SUVmean showed strong
correlation with Ki and can be used in clinical practice to quantify Ga-68 PSMA-11 uptake.

CLINICAL RELEVANCE/APPLICATION

Pharmacokinetic modeling is the gold standard for PET quantification. SUV strongly correlates with net influx rate Ki and can
therefore be used in clinical practice to quantify Ga-68 PSMA-11 uptake.
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PURPOSE

Prostate cancer is the most common solid cancer in men. Following definitive treatment of prostate cancer by radical
prostatectomy (RP) or radiotherapy, cancer recurrence is heralded by an increase in serum prostate-specific antigen (PSA) which is
called biochemical recurrence. We investigate the relationship between prostate specific antigen (PSA) level and detection of
suspected cancer recurrence using 68 Ga-PSMA PET/CT in patients with biochemical recurrence after radical prostatectomy (RP) or
radiotherapy.

METHOD AND MATERIALS

We analyzed retrospective data of 150 men with carcinoma prostate post RP and post radiotherapy with biochemical recurrence
from May 2014 to Jan 2018 by 68 Ga-PSMA PET/CT We included men with suspected recurrent prostate cancer based on an
elevated post treatment PSA level. The data collected analyzed the relationship of the pre-scan PSA level to the probability of a
positive scan finding for recurrent prostate cancer.

RESULTS

Our cohort included 150 men, all had adenocarcinoma of prostate, 126/150 had a previous RP and 24/150 had prior radiotherapy.
The mean PSA of the RP group was 4.8 ng/mL and 22.8 ng/mL in the radiotherapy group. In the post RP cohort, the detection rate
of 68 Ga-PSMA PET/ CT was 39.3% for PSA 0.2 to <0.5 ng/mL, 45.3% for PSA 0.5 to <1 ng/mL, 88.2% for PSA 1 to <2 ng/mL and
95.5% for PSA >=2. Lymph node metastasis post RP was identified in 52% of men with suspected disease recurrence. In the post
radiotherapy cohort the detection rate was 96.1 % for PSA 2 to 4 ng/mL, 99.2% for PSA 4 to 6 ng/ mL and 100% for PSA >=6.
Local recurrence after radiotherapy was present in 62 % of the cohort and 58 % had lymph node metastasis.

CONCLUSION

68Ga-PSMA PET/CT provides a novel imaging modality for the detection of prostate cancer recurrence and metastasis. Suspected
PSMA avid metastatic lesions are common and are identified at low post treatment PSA levels, which if detected will help direct
appropriate salvage treatments.

CLINICAL RELEVANCE/APPLICATION

PSMA PET/CT should be considered a routine part of follow-up of treated prostate cancer patients since metastasis may present
with low PSA levels leading to delay in addressing relapses.
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PURPOSE

To evaluate the accuracy of 68Ga-PSMA PET/PSMA for prostate cancer staging using prostatectomy specimen as gold standard for
local staging.

METHOD AND MATERIALS

IRB approved retrospective study. We reviewed our database from February 2016 to February 2018 and found 214 patients who
had submitted to a 68Ga-PSMA PET/PSMA and had no prior prostatectomy. 162 patients were excluded because had no
prostatectomy in our hospital and eight had not performed lymphadenectomy. A total of 44 patients were included in the study.



RESULTS

Histology in 16, 17, 5 and 6 patients were ISUP 2, 3, 4 and 5, respectively. From the 44 patients, six had lymph node uptake and
ten had uptake in bone lesions suggestive of benignity/fibrous dysplasia. On pathology, tree patient had lymph nodes metastasis,
not seen on PET/PSMA. Sensitivity for lymph node was 62% and specificity was 95%.

CONCLUSION
68Ga-PSMA PET/PSMA showed high specificity for lymph node metastasis and low specificity for bone lesions.
CLINICAL RELEVANCE/APPLICATION

68Ga-PSMA PET/PSMA is an advance in a new imaging method for prostate cancer staging, with high level of specificity for lymph
node metastasis.
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LEARNING OBJECTIVES

1) Assess the appropriate clinical indications for 18F-fluciclovine PET and understand the diagnostic accuracy of 18F-fluciclovine
PET for local and metastatic prostate cancer. 2) Develop 18F-fluciclovine PET protocols for image optimization. 3) Apply the correct
18F-fluciclovine PET interpretation for local and metastatic prostate cancer and benign physiologic variants.

ABSTRACT

Anti- 1-amino-3-[18F]-flurocyclobutane-1-carboxylic acid (18F-fluciclovine) is a non-naturally occurring amino acid PET radiotracer
that is recently United States Food and Drug Administration approved for detection of suspected recurrent prostate cancer. The
tumor imaging features of this radiotracer mirror the upregulation of transmembrane amino acid transport that occurs in prostate
cancer due to increased amino acid metabolism for energy and protein synthesis. This refresher course provides an overview of
18F-fluciclovine PET diagnostic accuracy for identifying primary and metastatic disease, as well as proper 18F-fluciclovine PET
imaging protocols. Correct interpretation criteria will be explored in detail to identify physiologic and pathologic 18F-fluciclovine
uptake patterns and potential pitfalls.
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LEARNING OBJECTIVES

1) Understand the fundamental principles of contrast enhanced MRA2) Understand the fundamental principles of non-contrast
enhanced MRA3) Understand the fundamental principles of phase velocity MRA
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LEARNING OBJECTIVES

1) Identify common clinical applications for thoracic MRA. 2) Describe the role for non-contrast versus contrast-enhanced thoracic
MRA.
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1) Describe current contrast enhanced and non contrast MR angiography techniques. 2) Present clinical applications of MR
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1) Discuss the importance of an MR Safety Program in your institution. 2) List several safety concerns in MR exams for
cardiovascular patients. 3) Explain the evaluation MR safety procedures for electronic devices. 4) Describe safety concerns related
passive and active cardiovascular devices.

Active Handout:Maureen Nanette Hood

http://abstract.rsna.org/uploads/2018/18002591/RC 212D Hood MR Safety Concerns 2018 RC212D.pdf
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1) Describe different cardiac CT techniques used in infants with congenital heart disease. 2) Discuss the common scenarios that
cardiac CT can be useful in infants including evaluation of a. systemic arteries, b. pulmonary arteries and veins, c. evaluation of
common shunts performed for palliation (BT, Sano, central), d. coronary arteries, and e. Heterotaxy.
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PURPOSE

To describe image quality (IQ) and incidental findings (IF) of chest MRI in a large pediatric cohort from a population-based
prospective multi ethnic study.

METHOD AND MATERIALS

Two end-inspiratory (INSP) and end-expiratory (EXP) breath-old chest MRI scans were performed in 2498 healthy children using a
spirometry-gated 3D spoiled gradient echo sequence (TR/TE/FA/voxel-resolution=1.6ms/0.7ms/2°/2mm isotropic) in a 3 Tesla
scanner. IQ was assessed using 5-point scale from poor (score 1) to excellent (score 5). IFs were classified in clinically relevant or
non clinically relevant. Imaging artifacts included four main categories (motion, wrap, ghosting, low signal-to-noise ratio). Analysis
was conducted by two indipendent observers. Descriptive statistic was used to assess IQ, IFs and artifacts. Inter-observer
agreement of IQ was assessed with Intra-class Correlation Coefficient (ICC) and Bland-Altman plots. Significant differences
between IQ-INSP and IQ-EXP were assessed with Wilcoxon test.

RESULTS

47 children were excluded for missing data (i.e. no inspiratory or expiratory scans). Final analysis included 2451 children (median
age 9.9 years, range 9.5-11.9). Median IQ was good to excellent 4.5 (Interquartile Range, IQR=4-5). Median IQ-INSP and IQ-EXP
was 4.5 (IQR=4-5) for both. Despite deemed excellent, IQ-EXP was significantly lower than IQ-INSP (Z=-8.487, p<0.0001). 1,7% of
the cohort subjects had clinically relevant IFs, 45% had non-clinically relevant IFs. Clinically relevant IFs included pulmonary
nodules (diameter >10 mm), severe tracheomalacia (collapse>70%), severe trapped-air (>25% lung lobe volume) and congenital
abnormalities (i.e. sequester). Non-clinically relevant IFs were: mild trapped-air (23,8%), atelectasis (15,4%) and mild
tracheomalacia (4,5%). IQ was mostly affected by motion artifact (31,9%), fat ghosting (7,9%) or both (6,3%). Inter-observer
agreement for IQ was good (ICC=0.7, 95% C.I 0.48-0.83).



CONCLUSION

Chest MRI is a robust technique for large cohort studies in children. Clinically relevant IFs are rare in children, but a large
percentage of the cohort had non-clinically relevant IFs.

CLINICAL RELEVANCE/APPLICATION

Trapped-air, atelectasis and mild tracheomalacia are common non-clinically relevant incidental findings on chest MRI in healthy
children.
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PURPOSE

Endomyocardial biopsy is the gold standard for rejection monitoring after heart transplantation (Tx) at the expenses of
invasiveness, cost and possible sampling errors. Alternatively, MRI has emerged as a potential noninvasive tool for assessing
changes in left ventricular (LV) adult Tx graft structure (e.g. T2-mapping) and function (e.g. strain). However, few have studied
these findings in children or explored post-Tx right ventricular (RV) function. Our goal was to apply MRI tissue phase mapping
(TPM), which quantifies 3-directional biventricular myocardial velocities, to investigate LV and RV mechanics and interventricular
dyssynchrony in pediatric Tx patients compared to healthy controls.

METHOD AND MATERIALS

Cardiac MR, including TPM, was performed on 1.5T system Siemens Aera for 17 pediatric Tx patients (age: 16.1 £ 2.9 yrs, 9 males,
time after Tx: 545 yrs) and 10 healthy controls (age: 15.3 + 2.5 yrs, 4 males). TPM was acquired during breath-holding in short
axis orientation at base, mid, and apex (TR=20.8-24.8 ms, in-plane voxel size=1.5-2.5 mm2, slice thickness=5-8 mm, venc = 25
cmys). TPM data analysis involved endo- and epicardium contouring and the transformation of the acquired velocities into radial,
circumferential, and long-axis motion components (vr, v, vz). Peak systolic and diastolic vr and vz were calculated from time-
velocity curves and mapped onto an extended 16+10 AHA segment LV-RV model. Peak velocity twist was quantified from the
difference in v between base and apex. Cross-correlations between slice-averaged LV and RV velocity time courses were used to
assess interventricular dyssynchrony.

RESULTS

Global (averaged over segments) peak systolic and diastolic vz in the LV and RV were significantly lower in Tx patients compared to
controls (p<0.01). RV peak twist showed significant reduction in systole (p<0.01) and diastole (p<0.05). Tx patients also showed
increased interventricular circumferential (p<0.01) and long-axis (p<0.05) dyssynchrony compared to controls. Moreover, diastolic
LV peak vr was inversely correlated to time after Tx (r=-0.52, p=0.03).

CONCLUSION
The findings of this feasibility study indicate the potential of TPM for noninvasive monitoring of graft function.
CLINICAL RELEVANCE/APPLICATION

Tissue phase mapping can detect alterations in LV and RV myocardial velocities in pediatric Tx patients and may add to noninvasive
monitoring of graft function.
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PURPOSE

to evaluate the quality of the images and radiation dose (RD) in children with congenital heart disease (CHD) with a heart rate of
up to 180 beats/min.

METHOD AND MATERIALS



48 patients from 1 month to 18 years, weighting 4,5 to 52 kg, heart rate 81-172 (117.3+27.26) were examined. The amount of
contrast agent (CA) was 1-1.5 ml/kg, kV80/100, mA200/350, the effective radiation dose (ERD) was 0.9-3.2mSv. ERD was
calculated using DLP (mGy*cm) multiplied to e (e is the dose coefficient for the corresponding anatomical region
(0.017mSv/mGy*cm)) and multiplied by the age coefficient. Patients were divided: A - HR of up to 120beats/min(one volume
scanning) (27patients 56,25%), B-HR over 120 beats/minute (two volumes) (21patients 43,75%). 5 patients underwent
postoperative control CTA of the heart.

RESULTS

RD in group A-1,57+0,62mSv; B-1,84+0,58, mean dispersion within the group was 0,36, intergroup dispersion 0.018, total dispersion
0.387, and the empirical correlation ratio was 0.22, which clearly demonstrates the weak effect of heart rate on the choice of the
scan mode. The CTA results coincided with the intraoperative in 100% of cases.

CONCLUSION

Volume CTA of the heart in children can adapt heart rate even 180 beats/min and provides high image quality with low RD up to
0.92mSv.

CLINICAL RELEVANCE/APPLICATION
Cardiac CT in pediatric: Row-640 MSCT recomending in diagnosting and planning of surgical treatment.
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PURPOSE

The purpose of this study is to assess the discriminating power of fractal analysis and perimetric ratio to distinguish between
pathologic left ventricular noncompaction (LVNC) and physiologic variant of hyper-trabeculation in bright blood cine balanced
steady-state free precession (bSSFP) MR images at end-diastole using an automated analysis tool in a pediatric population.

METHOD AND MATERIALS

Short-axis stack of end-diastolic balanced SSFP images from 26 (age 1544.9, range 8-31yrs, 21m) LVNC positive (non-
compacted(NC)/compacted(C) length ratio (LR)>2.3 and mass ratio(MR)>35%), 20 (age 16+6.6, range 6-35yrs, 12m) hyper
trabeculated (NC/C LR<2.3 and MR>35%), and 18 (age 16+5.5, range 6-28yrs, 12m) LVNC negative (NC/C LR<2.3 and MR<35%,
anomalous coronary origins or Kawasaki) patients with normal anatomy, preload and afterload, were analyzed with an automated
tool. Manually drawn epicardial contours were used to automatically segment the blood pool and extract endocardial boundaries.
Using blood pool edges and endocardial contour fractal dimension (FD) and iso-perimetric ratio (PR) i.e. ratio of blood pool to
endocardial contour perimeter, are computed for each slice. Mean of top half - 50 percentile FD (mthFD) and cumulative PR (cPR)
were used as geometric markers to quantify degree of hyper-trabeculation. Rays normal to and from epicardial contour are
generated to compute Endo-blood/Epi-Endo length ratios. The 95 percentile of length ratios in apical third is used as LR.

RESULTS

Both NC/C LR and MR increase with degree of trabeculation as a continuous spectrum. Values for both mthFD and cPR were
statistically significantly higher (p<0.0001) for LVNC +ve compared to LVNC -ve subjects. However, mthFD values have overlap
between LVNC +ve and -ve subjects.Values for mthFD and cPR for patients with MR>35 and LR<2.3 overlap with both LVNC +ve
and LVNC -ve subjects.

CONCLUSION

This study indicates that automatic computation of cPR can be used for quick assessment of degree of trabeculation. This
quantification can serve as potential indication for LVNC which can be assessed further by manual drawings of epi- and endocardial
contours to check against established diagnostic criteria

CLINICAL RELEVANCE/APPLICATION

Automatic computation of cumulative iso-perimetric ratio as quantitative index for degree of trabeculation is feasible and can serve
as a potential indicator for further evaluation of LVNC.
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PURPOSE

Adenosine stress perfusion cardiac magnetic resonance imaging (CMR) is well established to be useful in detecting adult coronary
artery disease. A positive drug response to adenosine is signified by an increase in heart rate and change in blood pressure
(haemodynamic response). 'Splenic switch-off' (SSO) has recently been proposed as a new marker for drug response in adults. Due
to the different disease spectrum and physiology, the use of adenosine as a stressor agent in children is not well established. By
observing the prevalence of haemodynamic response and SSO, we aim to investigate the utility of adenosine as a stressor agent in
the paediatric population.

METHOD AND MATERIALS

Retrospective analysis of 52 studies in 48 patients of stress perfusion CMR from July 2014 to March 2018 using adenosine was
performed. Visual and semi-quantitative analysis of SSO was performed. Haemodynamic changes (blood pressure and heart rate
changes of more than 20% of baseline rates) and imaging findings in the stress perfusion CMR examination were correlated with
presence of SSO.

RESULTS

Splenic switch-off was visualised in 46.2% (24/52) cases, and was present in 66.7% (16/24) of patients with positive
haemodynamic response. Both rates were lower than the reported rates in adults. Splenic switch-off was not associated with
haemodynamic response (p=0.22). Presence of inducible stress perfusion defects was associated with positive SSO (p=0.01), but
not with positive haemodynamic response (p=0.47). The optimal threshold for SIR as an indicator of SSO was 0.44 (sensitivity =
91.7%, specificity=89.3%, AUC=0.94). Use of general anaesthesia (GA) was associated with less overall haemodynamic response
(p=0.001), a drop in systolic blood pressure (p=0.01) and reduced increase in heart rate (p<0.001) on adenosine infusion, but was
not associated with absence of splenic switch-off (p=0.25).

CONCLUSION

Presence of inducible stress perfusion defects was associated with positive splenic switch-off, which may signify adequate stress
response. There was a lower rate of splenic switch-off and absent association with haemodynamic response in children. Children
under GA displayed less overall haemodynamic response to adenosine.

CLINICAL RELEVANCE/APPLICATION

Adenosine may not be a reliable stressor agent in children. A lower incidence of splenic-switch off may infer a higher incidence of
understress even with a standard pharmacological protocol.
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LEARNING OBJECTIVES

1) Describe the classic imaging findings in tetralogy of Fallot. 2) Recognize, differentiate, and describe common variants and
anomalies with this syndrome. 3) Understand requisite imaging data used for pre-surgical or pre-interventional planning both initially
and in the post-operative patient undergoing surveillance imaging. 4) List the appropriate modality and salient imaging features for
reporting. 5) Review current management recommendations.
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LEARNING OBJECTIVES

1) Improve knowledge of MR techniques to image the lymphatic system in pediatric congenital heart disease. 2) Understand the
relationship between the complications of surgical palliation of congenital heart disease and the lymphatic system. 3) Expand
knowledge of lymphatic disorders and how they relate to congenital heart disease.
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For information about this presentation, contact:
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PURPOSE

The purpose of this study was to develop and test the performance of a deep convolutional neural network (DCNN) called
PedsCheXNet for the automated detection of pediatric thoracic diseases.

METHOD AND MATERIALS

We obtained a subset of 5941 (5.2%) pediatric chest radiographs (CXRs) from the NIH ChestX-ray14 database, the largest publicly-
available CXR database containing 112,120 CXRs labeled with 14 thoracic diseases. For each thoracic disease of interest, the 5941
pediatric CXRs were randomly split into training (70%), validation (10%), and test (20%) datasets. In total, we evaluated 11
diseases (Table 1), while excluding fibrosis, hernia, and pneumonia due to low number of positive cases (<30). The CXRs were used
to train, validate, and test the ResNet-18 DCNN pretrained on ImageNet for each disease of interest. During each training epoch,
each image was augmented by random rotations, cropping, and horizontal flipping. Receiver operating characteristic (ROC) curves
with area under the curve (AUC) and standard diagnostic measures were used to evaluate the DCNNs' performance on the test
datasets.

RESULTS

Our DCNNs trained on only pediatric patients from the NIH ChestX-ray14 database for detection of thoracic pathology achieved
AUCs ranging from 0.66 for atelectasis to 0.94 for pneumothorax, which are comparable to prior state-of-the-art work using the
entire NIH ChestX-ray14 database (Figure 1). In some cases, such as pneumothorax, our AUC outperformed that achieved by prior
work utilizing the entire database. Accuracy of each DCNN ranged from a low of 81% for infiltrate to a high of 98% for edema; in
fact, infiltrate was the only DCNN to have accuracy <90%.

CONCLUSION

PedsCheXNet is our in-house DCNN specifically trained to detect thoracic pathology utilizing a pediatric subset of the NIH ChestX-
rayl4 database. PedsCheXNet achieved similar overall performance and improved accuracy for certain diagnoses compared to prior
DCNNs utilizing the entire database, demonstrating that DCNNs can optimize diagnostic accuracy when stratifying by age.

CLINICAL RELEVANCE/APPLICATION

We have developed a deep convolutional neural network specifically trained to detect pediatric thoracic pathology utilizing a subset
of the NIH ChestX-ray14 database with AUC as high as 0.94 for pneumothorax.

RC213-10 Quantifying Dynamic Tracheal Collapse in Neonates with Bronchopulmonary Dysplasia Using
Respiratory-gated MRI
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PURPOSE

Extremely preterm infants face serious chronic lung disease (bronchopulmonary dysplasia, BPD), often complicated by comorbid
dynamic tracheal collapse (tracheomalacia, TM). Tracheostomy can be used to bypass segments of the collapsing airway or to
provide long-term positive pressure to improve respiratory mechanics in patients with TM or who otherwise struggle to wean from
intubated support. Bronchoscopy is the gold standard for diagnosis of airway collapse but requires sedation and increased risk to
patients. We present an innovative MRI technique for quantitative evaluation of dynamic tracheal collapse in non-sedated
neonates.

METHOD AND MATERIALS

High-resolution (0.7mm isotropic) 3D radial ultrashort echo-time (UTE) MRI was obtained in 23 neonates (11 severe BPD, 1
moderate, 5 mild, 6 non-BPD control [4 preterm control]; gestational age 2845 wks) on a NICU-sited 1.5T neonatal-sized scanner.
Images were retrospectively gated to end-inspiration (EI) and end-expiration (EE) using the respiratory-modulated time-course of
the MRI k-space center. Tracheas were segmented from gated images, and airway surfaces were geometrically analyzed to
calculate minimum minor:major ratios of tracheal diameter (Rmin) at EI and EE along the trachea. MRI values of Rmin were compared
to preterm subjects' clinical need for tracheostomy (required by 7 severe patients 15+13 days after MRI).

RESULTS

EI and EE images demonstrated clear changes in tracheal lumen size during respiration. Severe BPD subjects had significantly
smaller values of Rmin at EE (0.69+0.18) than combined control, mild, and moderate subjects (0.80+0.04; P=0.042) and also
exhibited a larger Rmin range. Values of Rmin at EE significantly correlated with preterm subjects' need for tracheostomy (0.62+0.20
and 0.80+0.04 for patients who did and did not receive tracheostomy, respectively; P=0.002).

CONCLUSION

This work demonstrates an innovative, quantitative MRI assessment of dynamic tracheal collapse in neonates with BPD, without



requiring invasive procedures, sedation, or ionizing radiation. Excessive tracheal collapse on MRI was predictive of later
tracheostomy requirement and thus has potential to be used in a comprehensive clinical evaluation of neonatal BPD.

CLINICAL RELEVANCE/APPLICATION

MRI of neonates with BPD can quantify dynamic tracheal collapse, is predictive of eventual tracheostomy, and advantageously is
non-invasive, non-ionizing, and does not require sedation.

RC213-11 Kids Don't Follow the Rules: Underperformance of E-FAST in the Pediatric Population for Detection of
Pneumothorax
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PURPOSE

Chest trauma is a common cause of pneumothorax in the pediatric population and is often seen associated with rib fractures and
pulmonary contusions. Multiple modalities are currently used to evaluate the chest offering variable sensitivities for pneumothorax
detection including CT, ultrasound, and chest x-ray. CT is currently the gold-standard for pneumothorax detection, however this
modality delivers a higher radiation dose. Therefore radiation-related increased risk of cancer must be outweighed with the potential
benefits. Chest ultrasound has been gaining popularity due to reports of superior sensitivity compared to the chest radiograph and
it offers a desirable safety profile. The current literature describes sensitivities ranging from 58.9%-98.2%. Despite the growing
body of evidence supporting its use in the adult patient, there is a paucity of supporting data in the pediatric population. Therefore
we performed a single institution retrospective analysis of chest ultrasound in the trauma patient.

METHOD AND MATERIALS

This was an Institutional Review Board approved retrospective medical record review of pediatric trauma patients that received
extended focused assessment with sonography (EFAST) between May 1, 2016 and September 21, 2017. Mean comparison was
evaluated using an independent samples t-test with .05 defined as statistically significant. Statistical analysis was performed
including the sensitivity, specificity, and accuracy.

RESULTS

403 of the 750 pediatric trauma patients identified underwent EFAST exam as part of the initial work up in the trauma bay. There
were 226 patients (56%) whose EFAST findings were confirmed with either a chest x-ray or a CT scan. The remaining 177 (44%)
were confirmed by observation and clinical outcome. A total of 11 pneumothoraces were observed of which 6 were were falsely
negative on the chest ultrasound compatible with 45.5 % sensitivity and 99.2 % sensitivity.

CONCLUSION

Although there were only a total of 11 confirmed pneumothorax cases (2.7%), chest ultrasound demonstrated a low sensitivity in
the pediatric population (45.5%). Further research in the pediatric population is needed to reproduce the findings described in the
adult population. Additionally there is a need for a standardized protocol which optimizes the sensitivity while maintaining a time
sensitive exam in the trauma setting.

CLINICAL RELEVANCE/APPLICATION
Pediatric E-fast underperforms in excluding pneumothorax.
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PURPOSE

Cystic fibrosis is a common disease in the pediatric population reliant on imaging for accurate disease assessment. During imaging
extended breath holds can be challenging for younger patients. The primary goal of this study was to perform the first clinical
evaluation of our prospective respiratory gated stationary digital chest tomosynthesis (RG s-DCT) system using a carbon nanotube
(CNT) x-ray source array.

METHOD AND MATERIALS

Pediatric CF patients undergoing indicated CXR were recruited for this study. Following CXR, patients underwent RG s-DCT using our
CNT x-ray source array. Prior to imaging, the respiratory signal was obtained (DTU300 BIOPAC system) and a gating window was



selected at the inspiratory peak. Accuracy of gating was determined by comparing the relative respiratory trace height with the
breath with the maximum peak height of the 29 projections. Retrospective analysis was used to remove projections with significant
motion. Custom Matlab code measured diaphragm sharpness to evaluate between original s-DCT sets and motion corrected sets. A
reader study was performed with three pediatric radiologists to compare CXR and s-DCT. Image quality, motion blur, and CF
pathology was assessed. A Wilcoxon sign-rank test was used for statistical analysis.

RESULTS

A total of thirteen pediatric patients were successfully imaged using our system. The average age of the patients was 9.6 +/- 3.4
years. The mean peak breath ratio was 0.89 +/- 0.06. Pixel widths of the diaphragm border were 27.08 +/- 6.20 for the original s-
DCT set and 21.31 +/- 6.94 for the corrected set. Comparison yielded a t-value of -3.18, p-value of 0.0079. Summed quality and
pathology assessment scores were significantly improved on motion corrected images, z-value-2.76 and p-value 0.006. Blur was
also significantly decreased in corrected images, z-value -3.12 and p-value 0.002. CXR scores were significantly higher than s-DCT.

CONCLUSION

Prospective respiratory gated tomosynthesis imaging is possible using our CNT RG s-DCT system. Precision gating and analysis of
gating allows for significantly reduced respiratory motion blur. Quality and CF pathology scores determined by reader study are
improved in motion corrected sets, however more work is required to reach the quality found on conventional imaging.

CLINICAL RELEVANCE/APPLICATION
Respiratory gated s-DCT has the potential to be an effective method of performing CF imaging without the need for a breath hold.
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PURPOSE

To compare the normalized T1 (nT1) relaxation metric and UTE MRI of the lungs in early pediatric pulmonary CF disease with
healthy subjects

METHOD AND MATERIALS

In this institutional review board- approved prospective study 5 CF patients (mean 11 £ 3 years) with normal spirometry tests and
5 age and sex -matched healthy subjects (mean 11 + 4 years) were recruited. Signed informed assents/consents were obtained.
Subjects completed a non-contrast chest MRI, using UTE and T1 mapping (modified look-locker inversion recovery) of the lung.
Spirometry and CF Respiratory Symptom Diary (CFRSD) questionnaire were obtained on a same day. CF MRI scoring (Eichinger) was
performed by two experienced pediatric radiologists blinded to the patients' clinical information. T1 mapping was used as a
surrogate for perfusion images for functional scoring. A region of interest analysis on T1 mapping images was used to calculate the
mean nT1 values for all lobes. The primary outcome was to assess the differences in mean nT1 and MRI scores between two
groups. Correlation between the mean nT1 and MRI scoring with spirometry and CFRSD were evaluated. Reproducibility of T1
mapping images was evaluated by repeating right lung MRI. Statistical analysis was performed by t-test to compare means. A
normality assumption was validated by a Shapiro-Wilk normality test. Pearson, Spearman's, and Kendall's correlation tests were
conducted to evaluate relationship between two variables. P< 0.05 were considered significant.

RESULTS

Mean nT1 values were lower in CF patients compared to healthy subjects (p<0.05). Repeat T1 mapping results of the lung were
similar to the first results (p> 0.1). Negative correlation between mean nT1 and CFRSD was found (r -0.94, p 0.05). No correlation
between mean nT1 and spirometry results was found. Morphologic MRI scoring in CF and healthy group was similar (p 0.11), yet the
T1 scoring was different (p 0.03)

CONCLUSION

MR T1 mapping of lung was different between our CF patients with normal spirometry and healthy subjects. Combining T1 mapping
with a morphologic MRI assessment of the lung can detect early pulmonary disease in pediatric CF patients without risk of radiation
or contrast agent.

CLINICAL RELEVANCE/APPLICATION

MR T1 mapping of the lung detects early regional pulmonary CF disease on MRI, before morphologic changes. This can be used to
individualize treatment and introduce therapies before irreversible lung damage occurs.



RC213-15 Pediatric Cardiac Masses
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LEARNING OBJECTIVES

1. Review the more commonly encountered pediatric cardiac masses2. Distinguish rare tumors and mimickers from the common
pediatric cardiac tumors3. Develop an age and location based approach for evaluation of cardiac tumors

LEARNING OBJECTIVES

1) Review the commonly encountered cardiac masses in the pediatric patient and their CT and MRI imaging findings. 2) Develop a
differential diagnosis for pediatric cardiac masses based on age, location, and imaging findings. 3) Discuss tips for applying CT and
MRI to evaluate pediatric cardiac masses.
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LEARNING OBJECTIVES

1) Describe rationale of bariatric embolization. 2) Explain the rationale and treatment of high flow malformations. 3) Describe the
preparation of cyanoacrylates for embolization. 4) List two complications related to embolization. 5) Recognize the significance of
Type III endoleaks. 6) Describe approach to treatment of visceral aneurysms.

Sub-Events

RC214-01 Embolization of Hemorrhoids
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Participants
Farouk Tradi, MBBS, Marseille, France (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the anatomy of superior rectal arteries. 2) List the indications of embolization of hemorrhoids. 3) Explain the results of
embolization of hemorrhoids.
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LEARNING OBJECTIVES

1) To be able to asses the options for access to the source of an endoleak for treatment. 2) To be able to apply knowledge of the
behavior of flow channels to select locations for embolization.
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PURPOSE

TIPS reduction/occlusion remains a favored option for patients with adverse outcomes from TIPS placement (i.e hepatic
encephalopathy and acute hepatic failure)refractory to medical therapy. Herein we review the available data substantiating this
practice and present our single-center experience, specifically assessing the role of pre-operative evaluation on patient selection.



METHOD AND MATERIALS

Single center retrospective review was performed for cases of TIPS reduction/occlusion over the past 10 years. Only cases utilizing
covered stents grafts were included for review. Clinical data related to their TIPS reduction were gathered from the medical record
(including MELD, NH3, hepatic encephalopathy grade and survival). Two-tailed paired students T test when applicable.

RESULTS

Out of a total of 157 TIPS revisions, 7 patient underwent TIPS reduction/occlusion.1 patient was female. Average age was 64.
Methods for treatment included placement of a parallel stent graft or an amplatzer plug (TIPS occlusion).Technical success was
100%. Average MELD at reduction was 28 (range: 15-49). Average survival after intervention was 154 days. In fact, if the single
surviving patient is removed from the series (MELD=15, currently at over 2 years survival), the average survival plummets to 38
days. 4 patients had significant decreases in serum NH3 after TIPS reduction (p0.05). None of the patients with MELD > 20 and
refractory encephalopathy had complete improvement in mental status. No patients had significant decreases in their MELD score
post TIPS reduction. Only a weak correlation existed between MELD and average survival (r2=0.23), all 4 patients with MELD score
> 20 survived less than 20 days after their TIPS intervention.

CONCLUSION

Our cohort had signifcantly worse clinical outcomes than reported in the literature. This is attributable to the inherently sicker
patients included in this review with higher MELD score>20. None of these patients with MELD >20 and refractory encephalopathy
had clinical improvement in mental status with overall survival less than 20 days, post reduction. TIPS reduction/occlusion in
patients with high MELD score and refractory encephalopathy have guarded outcomes. Larger cohorts need to be evaluated to
validate the conclusion.

CLINICAL RELEVANCE/APPLICATION

TIPS reduction/occlusion for patient with high MELD scores for refractory encephalopathy or acute hepatic failure have guarded
outcomes.
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PURPOSE

We developed a novel class of hemostatic shear-thinning biomaterials (STB) with unique properties. The goal of this study was to
examine the embolic property in a model of arterial embolization in rats to rule out STB breakdown/fragmentation that can
potentially cause non-target emoblization.

METHOD AND MATERIALS

Rats underwent unilaterial femoral artery (FA) injection with STB containing Iohexol. Hind limb microperfusion was measured using
laser speckle imaging. FA tissue was harvested at 0, 3, 7, 21, days after STB injection; extensive histologic, immunohistochemichal
and micro-computed tomography (micro-CT) sudies were performed. High resolution micro-CT images of fixed FA tissues were
aquired and reconstructed using SkyScan-1275 scanner at 10um. Structural analyses was performed on binarized volume of interest
of each scan with standardized global theshold for all frames. In addition, cytokine arrays were analyzed.

RESULTS

STB injection caused 50% decrease in hind limb perfusion that persisted for 21 days after surgery (p=0.0001); however, digital
perfusion was preserved without necrosis. Micro-CT imaging showed intact STB casting FA lumen which remodels by 21 days after
injection. Micro-CT structural analysis revealed an increase in surface to volume ratio (p=0.006), surface convexity index
(p=0.002), and structure model index (p=0.037) at 21 days compared to baseline at 0 days after injection. Hisology revealed
ongoing STB degradation and intraluminal remodling with transient increase in inflammatory cells infiltrated at 3 days and granulation
tissue formation at 21 days after injection.

CONCLUSION

STB arterial injection led to persistent focal embolization of FA without migration or fragmentation; there were no distal limb
perfusion deficits and motor function was unchanged. Extensive Micro-CT and histologic and cytokine sudies revealed STB
biocompatability and biodegradation consistent with expected safety profile. This study suggests STB can be used as a permanent
or potentially reversible biocompatable liquid embolic agent.

CLINICAL RELEVANCE/APPLICATION

This novel embolic biomaterial may be an effective embolization agent, which can be delivered through clinical catheters using
image guided minimally invasive techniques.
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View learning objectives under main course title.
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1) Understand the rationale for GAE. 2) Review the state of the results. 3) Discuss future directions.
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PURPOSE

Pulmonary hemoptysis is a potentially life-threatening symptom and frequently a sign for underlying severe pulmonary disease.
Bronchial artery embolization has been established as a first line approach in pulmonary hemoptysis. Purpose of this study was to
evaluate the clinical value of CBCT for embolization procedures in unclear detection of the bronchial arteries (BA) on pre-operative
imaging.

METHOD AND MATERIALS

From 11/2016 to 07/2017, 17 patients (64.3+14.7years) with haemoptysis underwent BAE including pre-interventional CT,
angiography and CBCT during the procedure. CBCT, angiography and CT were independently evaluated by two interventional
radiologists with limited experience (1 and 3 years) with regard to image quality, number and origin of BA and diagnostic confidence.
Consensus reading by two experienced interventional radiologists of all available data served as a gold standard (GS). 17 patients
who underwent BAE without CBCT guidance served as controls regarding procedural time and number of acquired angiographic
series. Spearman rank correlation and Wilcoxon signed-rank test was performed.

RESULTS

Both readers showed a statistically significant increase in diagnostic confidence for CBCT compared to pre-procedural CT (A:
p=0.003; B: p=0.03) and compared to angiography (A&B: p<0.001). Regarding the number of detected BA, correlation coefficient
between GS and CBCT was: r=0.8553 (A), r=0.8773 (B); GS and pre-procedural CT: r=0.2504 (A), r=0.3174 (B); GS and
angiography: r=0.2901 (A); r=0.4292 (B). Time to BA embolization was 32.6%12.5min in the group with CBCT (control group
38.5+24.6min; p=0.7204). Significantly less angiographic series were acquired when utilizing CBCT (1.3+0.7 vs. 3.6£2.9; p=0.0029).
Mean cumulative dose area product didn't show any significant difference between angiography with CBCT (2495.4 + 1428.5
MGym?2) and without CBCT (2347.2 + 1984.9 uGymz2, p=0.6745).

CONCLUSION

In patients with hemoptysis and pre-procedural CT revealing unclear visualization of bronchial arteries, CBCT is a helpful and reliable
technique for improving detection of bronchial arteries and is particularly beneficial for unexperienced interventional radiologists.

CLINICAL RELEVANCE/APPLICATION

This study showed that utilizing CBCT decreased the number of DSA until successful selection of the target bronchial artery.
Therefore, especially less experienced interventional radiologists are likely to benefit from CBCT.
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LEARNING OBJECTIVES

1) The angiographic findings in trauma patients. 2) The different modalities & materials used in treatment of trauma patients. 3)
The outcomes of interventional treatment in trauma patients.
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LEARNING OBJECTIVES

1) Understand the rationale of prophylactic embolization prior to Y90 treatment. 2) Have a basic understanding of the arterial
anatomy relevant to Y90 and specific arteries of interest. 3) Tips and techniques to achieve a safe embolization of hepatoenteric
branches. 4) Complications associated with prophylactic embolization. 5) Consensus/update of literature on prophylactic
embolization prior to Y90. 6) Devices used to avoid doing prophylactic embolization.
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PURPOSE

To perform a cost analysis comparing steerable microcatheter (SM) and conventional microcatheter (CM) use in moderate and
highly difficult vessel selection.

METHOD AND MATERIALS

IRB-approved single institution prospective cohort analysis of 40 complex angiographic procedures with superselective
microcatheter use during a 3-month period in 2017 was performed. Data collected included number and types of microcatheters and
microwires used, procedure time, radiation exposure index (dose area product/DAP), time to target vessel selection (TTVS), cost
associated with microcatheter/wire use, and time-specific room-related cost (cost per minute to run room). Multivariate statistical
analyses were conducted with Microsoft Excel (Microsoft, Redmond, WA). Discrete variables between SM and CM use were
evaluated by Wilcoxon and two-tailed t-test. Statistical significance was expressed as a P value of <.05.

RESULTS

A SM (SwiftNINJA, Merit Medical, South Jordan, UT, USA) was used to select 46 vessels in 20 patients. One or more CMs were used
in 20 patients to select 34 vessels. Mean vessel selection cost specific to microcatheter and microwire use was $1914.81 (SD
$242.03) in the SM group and $878.69 (SD $371.02) in the CM group (P<.05). Mean cost associated with procedure time was
$14,319.5 (SD $3,715.31) in the SM group and $19,871.06 (SD $7652.67) in the CM group (P<.05). When combining these
variables, the mean total adjusted cost was $16,234.31 (SD $3,789.58) in the SM group and $20,749.75 (SD $7,886.57) in the CM
group (P<.05). Median TTVS was 12 seconds (range 4-155 seconds) in the SM group and 47.5 seconds (range 12-480 seconds) in
the CM group (P<.001). No guidewire was used when selecting 33 SM vessels, with median guidewire use of 0 in the SM group and
2 in the CM group (P<.001). Median total procedure time in the SM group was 75 minutes and 112 minutes in the CM group
(P=0.03). Median DAP (microGray.m2) was 26,948 in the SM group and 30,904 in the CM group (P=0.29).

CONCLUSION

When taking into consideration the dollar value associated with procedural efficiency and resulting procedure room cost, utilization
of a steerable microcatheter leads to cost savings in appropriately selected superselective angiography cases.

CLINICAL RELEVANCE/APPLICATION

Steerable microcatheter benefits include improved procedural efficiency, shorter TTVS, and an overall cost benefit that is driven by
resultant shorter procedure times and improved efficiency.

RC214-11 Single-Center Experience of Endovascular Repair of 40 Visceral Artery Aneurysms (VAAs) and
Pseudoaneurysms (VAPAs) with the Viabahn Stent-Graft: Technical Aspects, Clinical Outcome, and
Mid-Term Patency
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PURPOSE

Endovascular repair of VAAs and VAPAs with stent-grafting (SG) can simultaneously allow aneurysm exclusion and vessel
preservation, minimizing the risk of ischemic complications. Our aim was to report endovascular repair of 40 VAAs and VAPAs with
the Viabahn stent-graft, focusing on technical aspects, clinical outcome and mid-term patency.

METHOD AND MATERIALS



Consecutive patients affected by VAAs-VAPAs and submitted to SG with the self-expandable Viabahn stent-graft (Gore) were
retrospectively analyzed. Aneurysm type, patient number, SG clinical setting, procedural data, peri-procedural complications,
technical success, 30-day clinical success, 30-day mortality and follow-up period (aneurysm exclusion, stent-graft patency,
ischemic complications) were assessed.

RESULTS

SG was performed in 40 patients (24 VAPAs/16 VAAs) and in 44 procedures (25 in emergency, 19 in elective treatments), via
transfemoral in 37 cases (transaxillary in 7 cases). One peri-procedural complication was recorded (a splenic artery dissection
successfully converted to transcatheter embolization). The overall technical and clinical success rates were, respectively, 96 and
84%, with excellent trend in elective treatments (both 100%). Overall 30-day mortality was 12.5% (septic shock after pancreatic
surgery). Stent-graft thrombosis occurred in 2 patients within 3 months, with aneurysm exclusion and without ischemic
complications. Stent-graft patency and aneurysm exclusion were confirmed at 6, 12 and 36 months in 18, 12 and 7 patients,
respectively.

CONCLUSION

SG of VAAs and VAPAs was safe and effective, particularly in elective treatments. The Viabahn stent-graft, flexible and without
shape memory, is suitable for endovascular repair of tortuous visceral arteries.

CLINICAL RELEVANCE/APPLICATION
The self-expandable peripheral Viabahn SG is suitable for the endovascular repair of VAAs and VAPAs.

RC214-12 Prostate Embolization: Lessons Learned
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LEARNING OBJECTIVES
To review the latest literature, technical details and potential complications related to PAE.

RC214-13 Embolization: New Tools and Techniques
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For information about this presentation, contact:
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LEARNING OBJECTIVES

Learners during this session should be able to describe the currently available embolic materials for chemoembolization and be able
to describe the proper uses, advantages, and drawbacks for these treatments.

ABSTRACT

There are several choices for treatment of tumors in the liver presently. This presentation seeks to describe the differences of the
devices available based on characteristics and performance as well as new devices available for delivery.

RC214-14 Body Composition Changes at Computed Tomography after Left Gastric Artery Embolization in
Overweight and Obese Individuals

Monday, Nov. 26 11:35AM - 11:45AM Room: E350
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PURPOSE

Left gastric artery embolization (LGAE) is currently under investigation as a potential bariatric therapy. This study aimed to
characterize body composition changes in overweight and obese individuals who underwent LGAE.

METHOD AND MATERIALS

Institutional review board approval was obtained for this study. Eighty-nine patients who underwent LGAE for gastric bleeding



between 1/2006 and 3/2018 were retrospectively reviewed. Of these, 61 patients were excluded for unavailable imaging or follow-
up and 12 more patients were excluded for body mass index (BMI) below 25 kg/m2. Computed tomography body composition
parameters were analyzed at the L1, L3 and L5 lumbar levels in the remaining 16 overweight or obese patients with semiautomated
imaging processing algorithms (MATLAB 13.0, Math Works, MA). Adipose tissue and skeletal muscle area were measured using
threshold attenuation values between -190 to -30 Hounsfield Units (HU) and -29 to +150 HU, respectively. Total body fat index
(BFI), subcutaneous fat index (SFI), visceral fat index (VFI) and skeletal muscle index (SMI) were determined ([tissue area
(cm)]2/[height (m)]2) at each lumbar level and summed. Excess body weight (EBW) was determined based on the Lorentz formula
for ideal body weight. Changes in weight and body composition were analyzed with either Wilcoxon signed-rank test or paired
Student's t tests based on the normality of the distributions.

RESULTS

Mean follow-up was 1.5 + 0.8 months. Mean weight and body composition parameters pre-LGAE vs. post-LGAE as well as per cent
change were calculated for body weight (87.9+12.5 vs. 82.3+£13.9 kg, -6.4%, p=0.03), BMI (30.044.3 vs. 28.3%4.9 kg/m2, -6.3%,
p=0.005), EBW (23.3+10.6 vs. 17.7+12.6 kg, -24.1%, p=0.003), BFI (128.6%54.7 vs 123.9459.5 cm2/m2, -3.7%, p=0.03), SFI
(81.7444.5 vs. 78.4%43.7 cm2/m2, -4.1%, p=0.03), VFI (35.8+17.8 vs. 34.3+21.6 cm2/m2, -4.1%, P=0.13) and SMI (44.5+7.2 vs.
41.5+£6.9 cm2/m2, -6.8%, p<0.001).

CONCLUSION

Overweight and obese individuals who underwent LGAE had significant weight loss as a result of decreased body fat and skeletal
muscle. However, visceral fat did not significantly decrease over the course of follow-up.

CLINICAL RELEVANCE/APPLICATION

This study quantitatively characterized changes in body composition as they pertain to weight loss after LGAE and highlights how
this procedure may affect body fat and muscle mass.

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/ Naoki Takahashi, MD - 2012 Honored Educator

RC214-15 Anatomy and Basic Technique for BRTO/BATO
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Participants
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LEARNING OBJECTIVES

1) To recognize standard variceal inflow and outflow anatomy. 2) To understand to basic principles that underlie variceal
obliteration. 3) To be familiar with standard technical approaches to variceal obliteration.
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LEARNING OBJECTIVES

1) Identify the scientific premise, motivation, and increasing role of radiomics in medical imaging. 2) Compare 'conventional'
radiomics methods and deep learning-based radiomics methods. 3) Assess some of the challenges for radiomics-based decision
support systems in becoming powerful players in modern precision medicine.

RC215-02 Quantitative Diffusion-Weighted MRI of Estrogen Receptor-Positive, Lymph Node-Negative Invasive
Breast Cancer: Association between Whole-Lesion Apparent Diffusion Coefficient Metrics and
Recurrence Risk
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PURPOSE

To investigate possible associations between quantitative apparent diffusion coefficient (ADC) metrics derived from whole-lesion
histogram analysis and breast cancer recurrence risk in patients with estrogen receptor (ER)-positive, lymph node-negative invasive
breast cancer who underwent the Oncotype DX assay.

METHOD AND MATERIALS

Institutional review board approval was obtained for this retrospective study, which was conducted on 74 women (mean age, 49.3
years) with ER-positive, lymph node-negative invasive breast cancer who underwent the Oncotype DX assay and preoperative
diffusion-weighted MRI from July 2015 to January 2018. Histogram analysis of pixel-based ADC data of whole tumors was performed
by two radiologists using a software tool and various ADC histogram parameters (mean, minimum, maximum, and 5th, 25th, 50th,
75th, and 95th percentile ADCs) were extracted. The ADC difference value (defined as the difference between minimum and
maximum ADC) was calculated to assess intratumoral heterogeneity. Associations between quantitative ADC metrics and Oncotype
DX risk groups (low [recurrence score (RS) <18], intermediate (RS 18-30), and high [RS >30]) were evaluated by receiver operating
characteristic (ROC) curve and logistic regression analyses.

RESULTS

Whole-lesion histogram analysis showed minimum ADCs, maximum ADCs, and ADC difference values were significantly different
between low and non-low (ie, intermediate and high) risk groups (0.604, 1.478, and 0.874 x 10-3mm2/s versus 0.374, 1.687, and



1.321 x 10-3mm2/s, respectively; P<0.001, P=0.010, and P<0.001, respectively). The ADC difference value yielded the largest area
under the ROC curve (0.771; 95% confidence interval [CI]: 0.650, 0.891; P<0.001) for differentiating the two groups. Multivariate
regression analysis showed that the ADC difference value was the only significant factor associated with low Oncotype DX risk
group (adjusted odds ratio = 0.998; 95% CI: 0.996, 0.999; P<0.001).

CONCLUSION

The ADC difference value derived from whole-lesion histogram analysis could be helpful for identifying ER-positive, lymph node-
negative invasive breast cancer patients with low risk of recurrence.

CLINICAL RELEVANCE/APPLICATION

In estrogen receptor-positive, lymph node-negative breast cancer, the ADC difference value derived from whole-lesion histogram
assessments might serve as quantitative biomarkers of recurrence risk.

RC215-03 Radiomic Phenotypes of Tumor Heterogeneity from Pre-Operative DCE-MRI Predict Breast Cancer
Recurrence after 10-Year Follow-Up: Phenotype Discovery and Independent Validation
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PURPOSE

To validate intrinsic imaging phenotypes of tumor heterogeneity and evaluate their prognostic performance in predicting 10-year
recurrence.

METHOD AND MATERIALS

Pre-treatment DCE-MRI scans of 94 women with primary invasive breast cancer and 10-year follow up data available were
retrospectively analyzed from a clinical trial cohort at our institution (2002-2006). For each woman, a signal enhancement ratio map
was generated for the most representative slice of the primary lesion from which morphologic features were calculated. Radiomic
features (histogram, run-length, structural, and co-occurrence matrix features) were extracted and summarized over tumor
quadrants. Intrinsic phenotypes of tumor heterogeneity were identified via unsupervised hierarchical clustering applied to the
extracted feature vectors, with significant clusters found using Consensus Clustering and the SigClust method. Differences across
phenotypes by hormone receptor status, tumor size, post-surgery therapy, TNM staging, and recurrence outcomes were assessed
using Chi-square and Kruskal-Wallis tests. An independent dataset of 116 women diagnosed with primary invasive breast cancer
(2002-2006), available via The Cancer Imaging Archive, was used to validate phenotype reproducibility. Survival probabilities across
phenotypes were evaluated using Kaplan-Meier curves and phenotype cluster assignments were added to a baseline Cox
proportional hazards model with established histopathologic prognostic factors to predict RFS.

RESULTS

Three significant phenotypes of low, medium, and high heterogeneity were identified in the discovery cohort and reproduced in the
validation cohort (p<0.001). No recurrent cases were found in the low heterogeneity phenotype (p<0.001). Clinical stage, mitotic
grade, lymph invasion, and nuclear grade were different across phenotypes (p<=0.02). Kaplan-Meier curves showed significant
differences (p < 0.001) in RFS probabilities across phenotypes. The augmented model including phenotype assignment had a higher
discriminatory capacity (c-statistic= 0.80) compared to a baseline model with only established prognostic factors (c-statistic=
0.65, p<0.01).

CONCLUSION
Intrinsic imaging phenotypes of tumor heterogeneity can predict 10-year recurrence as validated in an independent dataset.
CLINICAL RELEVANCE/APPLICATION

Radiomic phenotypes could provide a non-invasive characterization of tumor heterogeneity to augment personalized prognosis and
treatment.

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/ Mitchell D. Schnall, MD, PhD - 2013 Honored Educator

RC215-04 Robustness of Computer-aided Diagnosis of Breast Cancer Using Radiomics and Machine Learning
Classification of 1,461 Lesions across Populations in China and the United States
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PURPOSE

To assess the performance of computer aided diagnosis (CADx) in breast lesions imaged with DCE-MR in two patient cohorts, one in
China and one in the United States (US), using extracted radiomic features and machine learning classification.

METHOD AND MATERIALS

Dynamic contrast-enhanced magnetic resonance (DCE-MR) images of 1,461 breast lesions (from China, GE scanners: 300 benign
lesions, 302 malignant cancers; from the US, Philips scanners: 268 benign lesions, 591 malignant cancers) were collected under
HIPAA and IRB compliance. The lesions were segmented automatically using a fuzzy c-means method. Thirty-eight radiomic features
describing size, shape, morphology, kinetics, and texture were extracted using previously reported methods. The performance of
CADx for classification between benign lesions and malignant cancers was evaluated with two methodologies: (a) independent
training and testing of the datasets, with each set serving as a training set while the other served as a testing set; and (b) ten-
fold cross validation within each set. Classification was performed using support vector machines with optimization of the
hyperparameters. The area under the ROC curve (AUC) served as figure of merit, with its value and standard error determined using
the conventional binormal model. The AUCs resulting from (a) and (b) were compared within and between each methodology.
Difference in AUC was significantly different when p < 0.05.

RESULTS

When radiomic features extracted from MRIs acquired in China were used to train the machine classifiers and independent testing
was conducted on MRIs acquired in the US, AUC = 0.77 (0.02), while the reverse resulted in AUC = 0.79 (0.02). For cross-
validation within each set, AUC = 0.82 (0.02) for the US database and AUC = 0.80 (0.02) for the China database. AUCs compared
across methodologies failed to show significant difference.

CONCLUSION

Computer aided diagnosis of breast lesions demonstrated potential robustness across independent populations in both independent
training/testing and in cross validation.

CLINICAL RELEVANCE/APPLICATION

Radiomic features extracted from DCE-MRI may be robust for classifying breast lesions as benign or malignant across two cohorts
(one in China, one in US), enhancing translation to clinical use.
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LEARNING OBJECTIVES

1) Define radiogenomics and describe how it differs from radiomics. 2) Examine the limitations of current radiogenomics research. 3)
Assess the utility of radiogenomics in clinical practice. 4) Develop a framework to evaluate future radiogenomics research.

RC215-06 Proteomic Expression Underlying Quantitative MRI Features in Breast Cancer: A Radioproteomics
Study
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PURPOSE

The complementary analysis of breast cancer via radiology imaging and molecular pathology approaches has spurred radiogenomics
and radioproteomics studies. We performed an investigation of the relationships between quantitative radiomic imaging phenotype
data and underlying proteomic expression, with the goal of improving precise breast cancer diagnosis and cancer behavior
characterization.

METHOD AND MATERIALS

We identified a retrospective cohort of 40 invasive breast cancer patients from a single medical center. Their integrated protein
expression data were obtained from The Cancer Genome Atlas study. The proteomic data was acquired via Reverse Phase Protein
Array (RPPA) to measure the expression of 217 breast cancer related proteins and phospho-proteins. Dynamic Contrast Enhanced
Magnetic Resonance Imaging (DCE-MRI) data of the 40 patients were collected from clinical archive, all acquired with a 1.5T same-
vendor scanner. A set of 30 radiomic imaging features were extracted from automatically-segmented tumor volume in all 40 DCE-
MRIs to capture tumor morphological and contrast enhancement characteristics. Multivariate linear regression was used to map the
associations between each imaging feature with each of the 217 protein expressions, controlling for patient age and cancer stage.
A p value was obtained evaluating the significance of the association and was adjusted for multiple comparisons of the selected
radiomic feature against every protein. Adjusted p values less than 0.05 were recorded.

RESULTS

The average patient age at scan was 38.7+12 years, 10 (25%) of which were pre- with the rest post-menopausal. We found a
variety of expression of cancer related proteins were significantly associated (positively or negatively) with a subset of
morphological and contrast enhancement kinetics related imaging features. For example, ERCC5 (a protein responsible for DNA repair
following UV-induced damage) is negatively associated with the tumor brightness and contrast agent uptake rates. The full
association map is shown in the attached figure.

CONCLUSION

Our study showed that the expression of several cancer related proteins were found to be linearly associated with quantitative
DCE-MRI-derived phenotype features in invasive breast tumors.

CLINICAL RELEVANCE/APPLICATION

Radioproteomic studies of cancer can help to decipher how molecular mechanisms may regulate the development of specific tumor
phenotypes.
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PURPOSE

To develop a breast MRI-based radiomics nomogram including pathologic factors which can predict low-risk recurrence score (RS)
on 21-gene RS assay in patients with estrogen receptor-positive early-stage breast cancer (EBC).

METHOD AND MATERIALS

From 2011 to 2017, a total of 547 tumors in 539 patients with EBC who underwent preoperative breast MRI were retrospectively
included in this study. Among them, low-risk was 320 (58.5%), intermediate-risk was 180 (32.9%), and high-risk was 47 (8.6%).
We extracted 744 quantitative MR radiomic features from computerized three-dimensional segmentations of each tumor generated
computer-extracted image phenotypes (CEIP) within the intratumoral regions of early post-contrast T1-weighted images, percent
enhancement (PE) map, signal enhancement ratio (SER) map, and T2-weighted images. We divided 547 cases into a training set
(n=365) and a validation set (n=182). Elastic net was used for feature selection and radiomics score building. Multivariate logistic
regression analysis was used to develop a prediction model, we incorporated the radiomics score and independent pathologic risk
factors and build a radiomics nomogram. Internal validation for an independent validation set (n=182) was performed.

RESULTS

The radiomics score, which consisted of 24 selected CEIPs, was significantly associated with the prediction of recurrence (C-index,
0.769 for training set and 0.745 for validation set). Independent pathologic predictors contained in the nomogram were
progesterone receptor status, nuclear grade, histologic grade, extensive intraductal component, lymphovascular invasion, P53, and
Ki67 status, and their C-index was 0.858 for training set and 0.774 for validation set. Addition of radiomics score to the pathologic
nomogram showed an incremental value of 0.054 and 0.092, respectively. Radiomics nomogram showed good prediction of low-risk
RS, with a C-index of 0.912 for training set and 0.866 for validation set.

CONCLUSION



This study shows that a radiomics nomogram which incorporates the MRI-based radiomics score and pathologic features, can be
used to help the preoperative individualized prediction of low-risk RS in patients with EBC.

CLINICAL RELEVANCE/APPLICATION

Prediction nomogram using breast MRI-based radiomics score and pathologic predictors can be used to facilitate the preoperative
individualized prediction of low-risk RS on 21-gene RS assay in patients with EBC.
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PURPOSE

To evaluate if histogram analysis of dynamic contrast-enhanced (DCE) MRI and apparent diffusion coefficient (ADC) maps with
diffusion-weighted imaging (DWI) can predict molecular subtypes of invasive breast cancers.

METHOD AND MATERIALS

In this HIPAA-compliant and IRB-approved study we retrospectively evaluated 91 consecutive patients from January 2011 to
January 2013 with invasive ductal carcinoma of the breast who underwent multiparametric MRI with DCE and DWI at our institution.
The exclusion criteria were 1) lesion smaller than 1 cm, 2) previous treatment for breast cancer, 3) pathology report unavailable,
and 4) poor image quality. One experienced breast radiologist drew a region of interest on DCE MRI and ADC maps on the slice with
the largest diameter of the solid portion of the lesion avoiding cystic areas and biopsy markers. The histogram analysis was
performed and the mean, variance, kurtosis and skewness were calculated. Molecular breast cancer subtypes were derived by IHC
surrogates. Tumors were classified as luminal A if either ER or PR was positive and HER2 was negative, Luminal B if either ER or PR
was positive and HER2 positive, HER2-enriched if ER and PR were negative and HER2 positive and triple-negative if ER, PR and HER2
were negative. Nonparametric Mann-Whitney U test and Kruskal-Wallis were used to compare groups of molecular subtypes. P-
values <0.05 were accepted to be statistically significant.

RESULTS

The histogram analysis of DCE images and ADC maps of 91 breast cancers demonstrated no significant difference among breast
tumor molecular subtypes. Measurements of the mean, variance, kurtosis and skewness were used to compare luminal A/B with
HER-2 enriched/triple-negative cancers, without significant results for both DCE (p-value = 0.405, 0.252, 0.667, 0.809) and ADC
(0.204, 0.081, 0.941, 0.574), respectively. Histogram measurements were also used to compare luminal A with other subtypes and
also demonstrated no significant difference for DCE (0.659, 0.162, 0.516, 0.833) and ADC (0.204, 0.222, 0.495, 0.896).

CONCLUSION
Histogram analysis of DCE MRI and ADC map cannot predict molecular subtypes of invasive breast cancers.
CLINICAL RELEVANCE/APPLICATION

Despite many valuable applications of histogram analysis in diagnostic imaging, it cannot predict molecular subtypes of invasive
breast cancers.

RC215-09 CESM Enhancement Pattern and Intensity and Its Correlation to Breast Cancer Immunophenotype:
Preliminary Results

Monday, Nov. 26 10:10AM - 10:20AM Room: Arie Crown Theater

Participants

Elzbieta Luczynska, MD, Cracow, Poland (Presenter) Nothing to Disclose

Sylwia Heinze, PhD, Cracow, Poland (Abstract Co-Author) Nothing to Disclose
Joanna Niemiec, Cracow, Poland (Abstract Co-Author) Nothing to Disclose
Agnieszka Adamczyk, Cracow, Poland (Abstract Co-Author)

Wojciech Rudnicki, MD, Krakow, Poland (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
z5luczyn@cyfronet.pl
PURPOSE

The differences in the intensity and pattern of enhancement in CESM between breast carcinomas might result from the differences
in the amount of contrast that leaked out from the blood vessels and timely arrested in the interstitium. The aim of this paper is to
study the expression of podoplanin in cancer stroma and its relation to breast cancer immunophenotype.

METHOD AND MATERIALS



Patients with lesions enhancing on CESM were subjected to biopsy - material obtained during biopsies was histopathologically
verified. In the present study we retrospectively investigated 97 invasive breast carcinomas diagnosed in 94 patients. This study
was performed in compliance with the Declaration of Helsinki and it received the approval of Ethical Committee at the Regional
Medical Chamber. For each tumor enhancing on CESM, the intensity and the pattern of enhancement were evaluated. The
enhancement of contrast agent uptake was qualitatively assessed as weak/medium or strong ,while the pattern as heterogenous or
homogenous. Lymphatic vessels were defined as strongly podoplanin-stained structures with lymphatic vessel characteristics ,
clearly distinguishable from other tissue structures and cells. We classified tumor stroma as: podoplanin-sparse and podoplanin-rich.

RESULTS

Strong enhancement on CESM was found more frequently in: large tumors (pT>1), node-positive carcinomas, in tumors with
podoplanin-sparse stroma vs. tumors with podoplanin-rich stroma . We found no relationship between enhancement on CESM and:
tumor grade, histological type of cancer, breast cancer immunophenotype and Ki-67LI. However, in luminal A tumors strong
enhancement on CESM was insignificantly more frequent as compared to neoplasms with non-luminal A subtype .

CONCLUSION

In our study prognostic significance of selected CESM features was found for the first time: strong and heterogenous enhancement
on CESM was related to poor patients' outcome. In this study, the aforementioned correlation was additionally confirmed by the
relationship between strong enhancement on CESM and nodal involvement or large tumor size.

CLINICAL RELEVANCE/APPLICATION

Our results may suggest that intensity and pattern of enhancement on CESM might bring (together with the results of diagnostic
imaging methods) not only the confirmation of presence or absence of tumor, but also prognostic information.

RC215-10 Development of MRI-based Radiomics Nomogram for the Prediction of Recurrence in Patients with
Luminal-type Breast Cancer: A Nested Case-Control Study

Monday, Nov. 26 10:20AM - 10:30AM Room: Arie Crown Theater

Participants

Bo Yong Chung, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Hee Jung Shin, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hwa Jung Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Ki Chang Shin, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Eun Young Chae, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Woo Jung Choi, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Joo Hee Cha, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hak Hee Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Ga Young Yoon, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
docshin@amnc.seoul.kr
PURPOSE

To determine whether breast MRI-based radiomics nomogram including pathologic factors can predict recurrences or distant
metastasis in patients with luminal-type breast cancer (LTBC).

METHOD AND MATERIALS

From 2006 to 2012, a total of 348 patients with LTBC who underwent preoperative breast MRI were retrospectively included in this
study. Patients with recurrence were 174. Patients without recurrence were matched in terms of age, stage, and type of
chemotherapy, and developed 174 nested case-control pairs. We extracted 804 quantitative MR radiomic features of computerized
three-dimensional segmentations of each cancer generated computer-extracted image phenotypes (CEIP) within the intratumoral
regions of early post-contrast T1-weighted images, percent enhancement (PE) map, signal enhancement ratio (SER) map, and T2-
weighted images. We divided 174 case-control matches into a training set (n=232) and a validation set (n=116). Elastic net was
used for feature selection and radiomics score building. Multivariate logistic regression analysis was used to develop the prediction
model, we incorporated the radiomics score and independent pathologic risk factors and build a radiomics nomogram. Internal
validation for an independent validation set (n=76) was performed.

RESULTS

The radiomics score, which consisted of 14 selected CEIPs, was significantly associated with the prediction of recurrence (C-index,
0.864 for training set and 0.815 for validation set). Independent pathologic predictors contained in the nomogram were
progesterone receptor status, P53, lymphovascular invasion, Ki67 status, and lymph node ratio, and their C-index was 0.695 for
training set and 0.701 for validation set. Addition of radiomics score to the pathologic nomogram showed an incremental value of
0.211 and 0.177, respectively. Radiomics nomogram showed good prediction of recurrence, with a C-index of 0.906 for training set
and 0.878 for validation set.

CONCLUSION

This study shows that a radiomics nomogram which incorporates the MRI-based radiomics score and pathologic features, can be
used to help the individualized prediction of local or distant recurrence in patients with LTBC.

CLINICAL RELEVANCE/APPLICATION

Nomogram using breast MRI-based radiomics score and pathologic predictors can be used to facilitate the individualized prediction
of recurrence in patients with LTBC.
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LEARNING OBJECTIVES

1) To understand the importance implementing deep learning tools into a breast imager's workflow. 2) To understand applications of
deep learning outside of detection and characterization of breast lesions.
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PURPOSE

To determine if the addition of patient characteristics obtained from the electronic health records may improve the ability of a DCN
network to detect and classify lesions on screening mammography.

METHOD AND MATERIALS

This is a retrospective study of a DCN network trained on over 250,000 screening mammograms performed at our institution from
2010-2016. The patients were sorted according to the date of their latest exam and divided into training (first 80%), validation
(next 10%), and test (last 10%) sets. In the test phase, only the most recent exam was used for each patient. Patient
characteristics including age, family history of breast cancer, and history of prior examinations were extracted from the radiologist
reports. The original high-resolution images and extracted side information were utilized as inputs by a multi-column DCN network to
classify BI-RADS category. The model was evaluated using area under the receiver operating characteristic curve (AUC) analysis.
Analysis was also performed after stratifying patients by age-group and breast density (dense vs non-dense).

RESULTS

The overall performance of the DCN network improved with the addition of patient characteristics in comparison to using images
alone (AUC 0.750 vs 0.733). This improvement was especially notable for BI-RADS 0 cases, with an AUC of 0.664 vs 0.618.
Performance also generally improved with increasing age, with an average AUC of 0.759 in patients over 70 years of age. Finally,
performance of the model is superior in dense breasts vs non-dense breasts (AUC 0.740 vs AUC 0.707).

CONCLUSION

The performance of DCN networks in evaluating screening mammograms increases with the addition of patient characteristics
information, especially in the abnormal BI-RADS 0 cases which are the most difficult to evaluate.

CLINICAL RELEVANCE/APPLICATION

End-to-end architectures of DCN networks, like ours, support the incorporation of patient characteristics to increase the accuracy
of deep learning algorithms in breast cancer screening.
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PURPOSE

To compare the stand-alone performance of a computer-based detection system to that of radiologists in detecting breast cancer
on digital mammography (DM).

METHOD AND MATERIALS

Nine multi-reader multi-case (MRMC) study datasets previously used for different performance evaluation purposes in seven
countries were collected. Each dataset consisted of DM exams acquired with systems from four different vendors, multiple
radiologists' assessments per exam (BI-RADS or probability-of-malignancy scores), and ground truth: yielding a total of 2,458 exams
(608 malignant) and interpretations by 101 radiologists (28,373 independent exam interpretations). A deep learning-based computer
system (Transpara, ScreenPoint Medical, Nijmegen, The Netherlands) was used to automatically analyze each exam, resulting in a
score for suspiciousness of cancer (1-100). Independently for each dataset, the area under the receiver operating characteristic
curve (AUC) and the sensitivity at the radiologists' specificity level (case recall) were compared between the computer and
radiologists using MRMC analysis of variance.

RESULTS

The performance of the computer system was not significantly different to that of the average of radiologists in eight of nine
datasets (AUC differences ranged between -2.6% and +2.5%, P>0.329) and was significantly better in the ninth (4+4.6%, P=0.036).
At the average specificity of the radiologists, the computer had an equal or higher sensitivity (+0-9%, P>0.083) in all datasets but
one (-13%, P=0.066). Comparing individually, the computer had an AUC and sensitivity higher than 53% and 65% of all radiologists,
respectively.

CONCLUSION

A computer system based on deep learning has an equivalent performance to radiologists for detecting breast cancer in
mammography.

CLINICAL RELEVANCE/APPLICATION

Whether used for decision support (preventing overlook and interpretation errors that are relatively common in the reading of
mammography) or as stand-alone readers, computer systems performing at radiologist-like level might herald a breakthrough in the
breast cancer detection workflow with mammography. In some situations, where there is a lack of experienced breast radiologists,
it might even allow the development or continuation of screening programs.
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PURPOSE

Screening with Digital Breast Tomosynthesis (DBT) improves accuracy but prolongs reading time when compared to Full-Field Digital
Mammography (FFDM) alone. A reader study evaluated concurrent use of Artificial Intelligence (AI) to shorten reading time, while
maintaining or improving sensitivity and specificity.

METHOD AND MATERIALS

An Al system based on deep convolutional neural networks was developed to identify suspicious soft tissue and calcific lesions in
DBT slices. Findings are outlined in slices, indicating Al's confidence of malignancy with 0-100 scores. A retrospective, fully-
crossed, multi-reader, multi-case designed study compared performance of 24 radiologists reading 260 DBT cases both with and
without AL The case set included 65 cancer cases with 66 malignant lesions and 65 cases with biopsy-proven benign lesions.
Readings with and without AI occurred in 2 visits separated by a memory washout period of at least 4 weeks. Performance was
assessed by measuring Area Under the ROC Curve (AUC) for malignant lesions with AI versus without Al. Reading time, sensitivity,
specificity and recall rate were also assessed.

RESULTS

Radiologist performance for detection of malignant lesions, measured by mean AUC, increased 0.057 with use of AI (95% CI: 0.028,
0.087; p <0.01), from 0.795 without AI to 0.852 with Al. Reading time decreased 52.7% with use of AI (95% CI: 41.8%, 61.5%; p
< 0.01), from 64.1 sec without Al to 30.4 sec with AI, using a normalizing transformation to appropriately assess reading times that



were not normally distributed. Sensitivity increased from 77.0% without AI to 85.0% with AI (8.0%; 95% CI: 2.6%, 13.4%; p <
0.01), specificity increased from 62.7% without AI to 69.6% with AI (6.9%; 95% CI: 3.0%, 10.8%; p < 0.01), and recall rate for
non-cancers decreased from 38.0% without AI to 30.9% with Al (7.2%; 95% CI: 3.1%, 11.2%; p < 0.01).

CONCLUSION

Concurrent use of Al improves cancer detection with increases of 0.057 in AUC, 8.0% in sensitivity, and 6.9% in specificity; and
decreases of 7.2% in recall rate and 52.7% in reading time.

CLINICAL RELEVANCE/APPLICATION

Radiologist's concurrent use of Al for DBT with certainty of finding scores increases detection of breast cancer with significant
reduction in reading time while improving sensitivity and specificity.
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PURPOSE

Mammographic breast density is a risk factor and recent studies showed deep learning may identify more predictive imaging risk
features than breast density. We performed a study to investigate temporal breast cancer risk prediction by using deep learning
models on longitudinal 'normal' screening mammograms acquired prior to diagnosis of breast cancer.

METHOD AND MATERIALS

We conducted a retrospective case-control study on a cohort of 226 patients (1:1 case-control ratio) who underwent standard
mammographic screening at our institution during 2006-2013. The unilateral cancer cases (61.3+10.3YO) were all newly diagnosed
at 2013 and confirmed by pathology. Asymptomatic cancer-free controls (60.1+10.0 YO) are matched to the cancer cases by age
and year of the cancer-diagnosis imaging. All studied women did not have any prior biopsy or recall on mammography. For all
cohort, a set of sequential prior 'normal' (negative or benign findings) screening mammogram exams acquired during 2006-2012 were
collected (2-8 exams per patient), generating a total of 3263 'normal' images (913 for cancer cases, and 2350 for controls). Those
prior images of the cancer-affected breast (for cancer cases) and side-matched breast (for controls) were used to predict the
outcome (i.e., case/control status). We compared the prediction in terms of three time periods: (A) all priors from 2006 to 2012,
(B) recent priors (1548 images) from 2010 to 2012, and (C) distant priors (1715 images) from 2006 to 2009. The outcome prediction
was based on a pre-trained convolutional neural network model (ResNet-50) that was further fine-tuned on our mammograms. 10-
fold cross-validation and AUC were used to measure model performance.

RESULTS

81% of cancers and 82% of controls were post- with the rest pre-menopausal, and neither menopausal status nor family history of
breast cancer was associated with the outcome. AUC was 0.84 when using all priors, while it was 0.77 or 0.75 when using only the
recent or only the distant priors, respectively.

CONCLUSION

Sequential recent or distant prior 'normal’ screening mammograms can predict, and their combination is more predictive of, breast
cancer development using deep learning models.

CLINICAL RELEVANCE/APPLICATION

Deep learning modeling on longitudinally acquired prior 'normal' screening mammogram images through up to 7 years earlier can
enhance temporal prediction of breast cancer development.
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PURPOSE



Despite significant interest in predicting treatment response prior to breast cancer neo-adjuvant chemotherapy (NAC) from DCE-
MRI, prior work has focused on textural patterns of the tumor or parenchyma or deep learning-based approaches that lack direct
biological interpretability. In this work, we introduce functional radiomic descriptors of vascular network disorder (VND) and evaluate
whether differences in the complexity of tumor-associated vasculature on pre-treatment DCE-MRI can discriminate between
patients who do and do not respond to NAC.

METHOD AND MATERIALS

1.5 or 3T DCE-MRI scans of 76 NAC recipients, 24 of whom had surgically confirmed pathological complete response (pCR), were
retrospectively analyzed. Average pixel width and slice thickness were .77 mm and 1.22 mm, respectively. Patients were randomly
divided into training (n=53, 14 pCR) and testing (n=23, 10 pCR) sets. A semi-interactive scheme was employed to segment the
tumor and vascular network. Within a sliding window, vessel orientation was computed for a series of 2-dimensional representations
of the vasculature relative to the tumor centroid. Statistics (mean, median, st. dev, skewness, and kurtosis) of the distribution of
vessel orientations for each representation were computed, yielding 20 VND features total. Top VND features were selected in the
training set using the Wilcoxon rank sum test via three-fold cross validation, then used to train a linear discriminant analysis
classifier to predict response in the test set. Performance was compared against (1) intra- and peri-tumoral texture features and
(2) a 3 layer LeNet convolutional neural network (CNN).

RESULTS

The top 4 VND features distinguished pCR with an AUC=0.75. pCR was characterized by reduced vascular disorder relative to non-
pCR. VND performed comparably or better than other state of the art radiomic approaches, including intra- and peri-tumoral texture
(AUC=.75) and deep learning (AUC=.67). Combining predictions from VND, texture features, and CNN yielded the best response
prediction accuracy (AUC=0.80).

CONCLUSION

VND features, which capture chaotic vessel network architecture, appear to be associated with NAC response and added predictive
value to established radiomic and deep learning approaches.

CLINICAL RELEVANCE/APPLICATION

Quantitative assessment of vessel network architecture as a functional radiomic biomarker could provide interpretable NAC response
prediction in breast cancer.
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PURPOSE

To evaluate quantitative MRI radiomics in the task of identifying metastatic versus nonmetastatic axillary lymph nodes and Ki-67
expression aggressiveness.

METHOD AND MATERIALS

Our research involved a HIPAA-compliant, DCE-MRI database of 300 breast cancer cases. The average age was 47.2 years with a
standard deviation of 9.6 years and a range from 25 to 77 years with a median of 47 years. The clinical cohort included 48 low Ki-
67 expression (Ki-67 proliferation index < 14%) and 252 cases with high Ki-67 expression (Ki-67 proliferation index >= 14%),
indicating a range of tumor aggressiveness. The cohort also included 93 cases with axillary lymph node metastasis and 201 cases
without metastasis. The images had been obtained with a gadodiamide-enhanced T1-weighted spoiled gradient-recalled acquisition
in the steady state sequence. Primary lesions underwent computerized radiomic analysis in which tumor segmentation and
extraction were automatically conducted on an existing CADx workstation. These computer-extracted features included MRI-based
phenotypes from six categories: size, shape, morphology, enhancement texture, kinetics, and enhancement-variance kinetics.
Radiomic features were input to a Bayesian artificial neural network classifier (BANN) and underwent leave-one-case-out cross
validation. Area under the ROC curve (AUC) served as the figure of merit in the classification tasks.

RESULTS

In the task of identifying Ki-67 expression and lymph node status, the analyses of the various radiomic phenotypes yielded AUCs
ranging from 0.50 (se = 0.05) to 0.69 (se = 0.04). The Ki-67 MRI-based tumor signature produced an AUC value of 0.71 (se =
0.04). In the task of assessing the status of axillary lymph nodes, the radiomics tumor signature yielded an AUC value of 0.67 (se =
0.03). Both signatures were found to be statistically different from random guessing.

CONCLUSION

Quantitative MRI radiomics conducted on depicted primary breast tumors can contribute to identifying aggressive tumors, including
identifying Ki-67 expression and discriminating between metastatic and nonmetastatic lymph nodes, yielding automatic MRI-based
prognostic markers for ultimate use in radiogenomics and patient care.



CLINICAL RELEVANCE/APPLICATION

The ability to assess automatically the potential aggressiveness of tumors may elucidate the characteristics of breast cancers for
radiogenomics and for use in helping clinician estimate prognosis.
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For information about this presentation, contact:
stephen.brown@childrens.harvard.edu
rleisenb@bidmc.harvard.edu
pslanetz@bidmc.harvard.edu

LEARNING OBJECTIVES

1) Describe the responsibilities of the radiologist in terms of the peer review role inherent in the assessment of a comparison study.
2) Develop an approach to a robust peer review program that encourages reporting and review of diagnostic errors. 3) Define the
parameters that impact the balance of error disclosure in the context of the potential missed finding.

ABSTRACT

The radiologic interpretation involves multiple facets. Most importantly, it is intended to convey a meaningful assessment that will
result in either the exclusion of a diagnosis - in which case the clinical evaluation can proceed along a different path - or the
establishment of a diagnosis (or set of diagnostic possibilities) to guide further management. For a wide variety of reasons, imaging
findings often identified in retrospect were not detected during the initial interpretation. This is especially problematic when
balancing two distinct functions of a diagnostic interpretation - the review of the current examination and the comparison to (and,
therefore, independent review of) a prior study dictated by a colleague. When there is a difference in the assessment of the prior
study, the radiologist is potentially faced with two competing obligations. The first is the overriding interests of the individual
patient. The second is the critical role of a structured peer review process that is now an inherent part of modern-day safety
culture and professional quality improvement. This exercise in peer review requires us to examine the nuances involved in
distinguishing 'missed diagnoses,' 'interpretative errors,' and 'findings identified in retrospect.' While radiologists recognize the ethical
argument concerning respect for patient autonomy and the patient's right to know everything about one's own body and health, it
is also important for radiologists to know how to communicate such imaging findings with care, sensitivity, and a lack of
defensiveness.
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RC217
Emerging Technology: Elastography - Update 2018

Monday, Nov. 26 8:30AM - 10:00AM Room: S504CD

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

Participants
Richard L. Ehman, MD, Rochester, MN (Moderator) CEO, Resoundant, Inc Stockholder, Resoundant, Inc

LEARNING OBJECTIVES

1) To understand how elastography measurements are integrated into the management of patients with chronic liver disease. 2) To
learn imaging techniques and protocols of ultrasound and MR elastography. 3) To compare US and MR elastography in assessing
liver fibrosis. 4) To review emerging clinical indications of US and MR elastography. 5) To understand limitations of current
elastography techniques.

Sub-Events

RC217A Elastography of the Liver: What the Clinician Wants to Know

Participants

Mindie Nguyen, MD, Stanford, CA (Presenter) Consultant, Intercept Pharmaceuticals, Inc; Consultant, Johnson & Johnson;
Consultant, Gilead Sciences, Inc; Consultant, Alynam Pharmaceuticals, Inc; Consultant, Dynavax Technologies Corporation;
Consultant, Spring Bank Pharmaceuticals, Inc; Consultant, Novartis AG; Consultant, Eisas; Research Grant, Johnson & Johnson;
Research Grant, Gilead Sciences, Inc; Research Grant, Bristol-Myers Squibb Company; Research Grant, Pfizer Inc

LEARNING OBJECTIVES
View learning objectives under the main course title.

RC217B Ultrasound Elastography: How and When?

Participants

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

LEARNING OBJECTIVES

1) Understand the clinical indications of ultrasound elastography (USE). 2) Learn about the various techniques and imaging
protocols of USE. 3) Review the diagnostic accuracy of USE in the assessment of elasticity in liver fibrosis and other clinical
applications in the body. 4) Compare USE with MR elastography. 5) Understand current limitations of USE.

ABSTRACT

Ultrasound elastography (USE) is a general term for various techniques available for objectively and quantitatively assessing tissue
stiffness using ultrasonic techniques, creating noninvasive images of mechanical characteristics of tissues. Elastography is based on
the fact that the elasticity of a tissue is changed by pathological or physiological processes. For example, cancer or fibrosis
associated with various disease processes including chronic liver disease or chronic pancreatitis result in increased tissue
stiffness.Recently, various USE techniques have been cleared by the FDA and all major ultrasound companies offer different
approaches of measuring tissue stiffness on their ultrasound machines.The objective of this talk is to familiarize the audience with
the clinical indications, imaging techniques and protocols, interpretation, diagnostic accuracy, and limitations of the various USE
technique for assessment of tissue stiffness, with special focus on assessment of fibrosis in chronic liver disease.

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 G. Barr, MD, PhD - 2017 Honored Educator

RC217C MR Elastography: How and When?

Participants
Richard L. Ehman, MD, Rochester, MN (Presenter) CEO, Resoundant, Inc Stockholder, Resoundant, Inc

LEARNING OBJECTIVES

1) To be able to understand the basic physical principles of MR Elastography (MRE). 2) To be able to describe the clinical
indications for MRE in liver disease. 3) To be able to describe published evidence on the diagnostic performance of MRE in assessing
liver fibrosis. 4) To be able to compare ultrasound based elastography to MRE. 5) To be able to describe the current limitations of
MRE.



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. Ehman, MD - 2016 Honored Educator
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RC218
Whole-body MRI for Oncologic Decision Making in Bone Disease

Monday, Nov. 26 8:30AM - 10:00AM Room: S103AB

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

m Discussions may include off-label uses.

Participants
Evis Sala, MD, PhD, Cambridge, United Kingdom (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the limitations of current imaging modalities in evaluation of metastatic bone disease. 2) Learn the added value of whole
body MRI in evaluation of metastatic bone disease in various malignancies including prostate cancer and multiple myeloma. 3)
Understand the role of quantitative whole body MRI in delivering precision medicine in oncology.

Sub-Events

RC218A Imaging of Metastatic Bone Disease: Current Limitations

Participants
Hebert Alberto Vargas, MD, Cambridge, United Kingdom (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Discuss the challenges associated with the diagnosis and interpretation of bone findings in patients with metastatic disease.
ABSTRACT

Conventional imaging of metastatic disease to the bone is notoriously difficult. Unlike soft tissue metastases, significant cortical
disruption is required before a bone metastases is visible on CT, and bone scan demonstrates the effect of the metastases on
bone, rather than the metastases themselves. MR partially overcomes these limitations, as early bone metastases can be detected.
However, even after bone metastases are apparent on imaging, it is difficult to assess their evolution with regards to therapy
response.

RC218B WB-MRI of Metastatic Bone: MET- RADS

Participants
Anwar R. Padhani, MD, FRCR, Northwood, United Kingdom (Presenter) Advisory Board, Siemens AG ; Speakers Bureau, Siemens AG ;
Speakers Bureau, sanofi-aventis Group; Speakers Bureau, Johnson & Johnson

For information about this presentation, contact:
anwar.padhani@sticklandscanner.org.uk
LEARNING OBJECTIVES

1) To show how measurements are acquired distinguishing between tumor detection (core) and response assessment
(comprehensive) protocols that are MET-RADS compliant. 2) To highlight and review the MET-RADS response assessment criteria
and their application. 3) To illustrate MET-RADS usage with case examples and to provide data on MET-RADS use in clinical
practice. 4) Outline the next steps for MET-RADS development.

ABSTRACT

MET-RADS provides the minimum standards for whole body MRI with DWI regarding image acquisitions, interpretation, and reporting
of both baseline and follow-up monitoring examinations of patients with advanced, metastatic cancers. MET-RADS is suitable for
guiding patient care in practice (using the regional and overall assessment criteria), but can also be incorporated into clinical trials
when accurate lesion size and ADC measurements become more important (the recording of measurements is not mandated for
clinical practice). MET-RADS enables the evaluation of the benefits of continuing therapy to be assessed, when there are signs
that the disease is progressing (discordant responses). MET-RAD requires validation within clinical trials initially in studies that
assess the effects of known efficacious treatments. METRADS measures should be correlated to other tumor response biomarkers,
quality of life measures, rates of skeletal events, radiographic progression free survival and overall survival. The latter will be
needed for the introduction of WB-MRI into longer term follow-up studies, that will allow objective assessments of whether WB-MRI
is effective in supporting patient care.

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/ Anwar R. Padhani, MD, FRCR - 2012 Honored Educator

RC218C WB-MRI in Multiple Myeloma: My-RADS



Participants
Christina Messiou, MD, BMBS, London, United Kingdom (Presenter) Nothing to Disclose

For information about this presentation, contact:
Christina.Messiou@rmh.nhs.uk
LEARNING OBJECTIVES

1) List indications for WB-MRI in multiple myeloma. 2) Describe the core and comprehensive protocols for WB-MRI in multiple
myeloma. 3) Apply a systematic approach to reporting WB-MRI in multiple myeloma as outlined in MY-RADS. 4) Review the MY-RADS
criteria for assessing disease phenotype, burden and response assessment with case examples.

ABSTRACT

Acknowledging the increasingly important role of WB-MRI for directing myeloma patient care, a multidisciplinary international expert
panel of radiologists, medical physicists and haematologists convened to discuss the performance standards, merits and limitations
of WB-MRI in myeloma. The MY-RADS imaging recommendations are designed to promote standardization and diminish variations in
the acquisition, interpretation, and reporting of WB-MRI in myeloma both in the clinical setting and within clinical trials. MY-RADS
comprehensive disease classification requires validation within clinical trials including assessments of reproducibility.

Active Handout:Christina Messiou
http://abstract.rsna.org/uploads/2018/18001097/Handout. Messiou Final RSNA 2018 RC218C.pdf

RC218D Quantitative WB-MRI for Promoting Precision Oncology

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

LEARNING OBJECTIVES

1) To review the quantitative parameters that can be derived from WB-MRI studies. 2) To understand the evolving role of
quantitative WB-MRI for the evaluation of metastatic bone disease. 3) To appreciate the application of quantitative WB-MRI for
precision oncology in assessing tumour treatment response and disease heterogeneity.
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RC220
What Radiologists Need to Know about the Evolving Treatment of Brain Metastases?

Monday, Nov. 26 8:30AM - 10:00AM Room: S404CD

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

Participants
Timothy J. Kruser, MD, Chicago, IL (Moderator) Nothing to Disclose

For information about this presentation, contact:
tkruser@nm.org
LEARNING OBJECTIVES

1) Identify clinical factors that may favor radiosurgery versus whole brain RT. 2) Describe the imaging changes seen when
immunotherapy is combined with radiosurgery. 3) Define current Response Assessment in Neuro-Oncology Brain Metastases
guidelines. 4) Differentiate the role of steroids and bevacizumab in management of post-radiosurgery inflammation.

Active Handout:Timothy J. Kruser
http://abstract.rsna.org/uploads/2018/18001718/Brain met RSNA kruser handout RC220.pdf
Sub-Events

RC220A The Evolving Role of Radiosurgery and Whole Brain RT in Brain Metastases

Participants
Timothy J. Kruser, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Timothy J. Kruser

http://abstract.rsna.org/uploads/2018/18001719/Brain met RSNA kruser handout RC220A.pdf

RC220B Combining Stereotactic Radiosurgery with Immunotherapy/Targeted Therapy for Brain Metastases

Participants
Veronica Chiang, MD, New Haven, CT (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

View learning objectives under main course title.

Active Handout:Veronica Chiang
http://abstract.rsna.org/uploads/2018/18001720/RC220B 11.24.pdf

RC220C Imaging Response Assessment for Brain Metastases

Participants
Timothy J. Kaufmann, MD, Rochester, MN (Presenter) Consultant, SpineThera

LEARNING OBJECTIVES
View learning objectives under main course title.

RC220D Reirradiation of Brain Metastases; Management of Local Failures

Participants
Caroline Chung, MD, FRCPC, Houston, TX (Presenter) Research Grant, Elekta AB; Research Grant, RaySearch Laboratories AB;
Advisory Board, RaySearch Laboratories AB; Advisory Board, Novocure Ltd

LEARNING OBJECTIVES

View learning objectives under main course title.
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RC221
Advances in CT: Technologies, Applications, Operations-Special Purpose CT

Monday, Nov. 26 8:30AM - 10:00AM Room: S102CD

BR M i cT ) 1Rl PH

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

Participants

Ehsan Samei, PhD, Durham, NC (Coordinator) Research Grant, General Electric Company; Research Grant, Siemens AG; Advisory
Board, medInt Holdings, LLC; License agreement, 12 Sigma Technologies; License agreement, Gammex, Inc

Lifeng Yu, PhD, Chicago, IL (Coordinator) Nothing to Disclose

ABSTRACT

CT has become a leading medical imaging modality, thanks to its superb spatial and temporal resolution to depict anatomical details.
New advances have enabled extending the technology to depict physiological information. This has enabled a wide and expanding
range of clinical applications. These advances are highlighted in this multi-session course. The course offers a comprehensive and
topical depiction of these advances with material covering CT system innovations, CT operation, CT performance characterization,
functional and quantitative applications, and CT systems devised for specific anatomical applications. The sessions include
advances in CT system hardware and software, CT performance optimization, CT practice management and monitoring, spectral CT
techniques, quantitative CT techniques, functional CT methods, and special CT use in breast, musculoskeletal, and interventional
applications.

Sub-Events

RC221A Breast CT Applications

Participants
John M. Boone, PhD, Sacramento, CA (Presenter) Patent agreement, Isotropic Imaging Corporation Consultant, RadSite

LEARNING OBJECTIVES

1) Introduce the technology of cone beam breast CT to audience. 2) Show both qualitative parameters describing image quality
and qualitative images. 3) Demonstrate breast CT performance using metrics such as anatomical noise metrics, computer and
human observer studies. 4) Illustrate the future potential of breast CT in diagnostic and screening breast imaging.

RC221B MSK CT Applications

Participants
Wojciech Zbijewski, PhD, Baltimore, MD (Presenter) Research Grant, Carestream Health, Inc; Research Grant, Siemens AG

For information about this presentation, contact:
wzbijewski@jhu.edu
LEARNING OBJECTIVES

1) Explain the technology of musculoskeletal (MSK) cone-beam CT (CBCT). 2) Identify key differences between MSK CBCT and
other orthopedic imaging modalities. 3) Discuss emerging clinical applications of MSK CBCT.

RC221C Interventional CT Applications

Participants
Christopher P. Favazza, PhD, Rochester, MN (Presenter) Nothing to Disclose
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RC222
Functional MR Imaging for Tumor Targeting in Radiotherapy

Monday, Nov. 26 8:30AM - 10:00AM Room: S502AB

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

m Discussions may include off-label uses.

Participants
Kristy K. Brock, PhD, Houston, TX (Moderator) License agreement, RaySearch Laboratories AB

Sub-Events

RC222A State of the Art in Functional MR Imaging for Tumor Targeting

Participants
R. Jason Stafford, PhD, Houston, TX (Presenter) Nothing to Disclose

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

1) Identify some advanced and emerging MRI techniques which inform on tumor physiology and metabolism. 2) Explain the relevance
of functional MR observations to basic underlying tumor physiology and biology. 3) Understand key limitations and tradeoffs of
functional MR techniques for tumor assessment.

RC222B Clinical Need for Functional MR Imaging for Tumor Targeting in Radiation Therapy

Participants
Michelle M. Kim, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

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

1) Describe the major limitations of anatomic imaging for tumor target delineation in radiation therapy?2) Identify key physiologic and
functional MRI techniques of value in radiation treatment planning3) Explain emerging concepts of radiation treatment-
individualization using advanced MRI techniques

RC222C Technical Challenges in the Integration of Functional MR Imaging for Tumor Targeting into
Radiotherapy

Participants
Ning Wen, PHD, Detroit, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:
nwenl@hfhs.org
LEARNING OBJECTIVES

This presentation is going to review the technical challenges to integrate the functional MR Imaging into radiotherapy including the
following aspects: 1) Patient positioning variation; 2) geometrical accuracy consideration; 3) reproducibility of functional imaging
across different institutions/scanners/protocols; 4) precision to identify the boundary of the targets; 5) quantitative relationships
among different imaging modalities.
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RC223
ACR Accreditation Updates II

Monday, Nov. 26 8:30AM - 10:00AM Room: E260

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

Participants
James M. Kofler JR, PhD, Jacksonville, FL (Coordinator) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn new and updated information for the ACR breast x-ray imaging accreditation program. 2) Become familiar with the
requirements for the ACR ultrasound accreditation program, including data acquisition methods and common deficiencies. 3)
Understand how to prepare for an ACR site visit.

Sub-Events

RC223A ACR Breast X-Ray Imaging Accreditation Update

Participants
Eric A. Berns, PhD, Denver, CO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the ACR Mammography accreditation program requirements. 2) Understand the 2D and DBT recent changes. 3)
Review frequently asked questions on the program. 5) Present resources for personnel and facilities undergoing accreditation.

RC223B ACR US Accreditation Update

Participants
Zheng Feng Lu, PhD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand ACR ultrasound accreditation requirements. 2) Describe the methods and tools for ultrasound QA/QC with an
explanation of common deficiencies. 3) List key resources for ACR ultrasound accreditation.

Active Handout:Zheng Feng Lu
http://abstract.rsna.org/uploads/2018/18001931/Presentation Title Here Presentation Subtitle RC223B.pdf

RC223C ACR Accreditation: Preparing for a Site Visit

Participants
Heidi A. Edmonson, PhD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify key elements of an ACR Accreditation Program. 2) Understand what data to prepare for an ACR Site Visit. 3) Improve
departmental organization for continual accreditation readiness.

Active Handout:Heidi A. Edmonson

http://abstract.rsna.org/uploads/2018/18001932/Edmonson_PrepForACRSiteVisit RC223C.pdf



:IEOS[T%»RQRCOJEI?’ —' N : 104 Scientific Assembly and Annual Meeting

November 25-30 | McCormick Place, Chicago
RADIOLOGY TODAY

RC224
CT Dose Monitoring: Nuts, Bolts, and Tools... and What We Need to Build

Monday, Nov. 26 8:30AM - 10:00AM Room: N229

cT i Po i s@

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

Participants
Donald P. Frush, MD, Durham, NC (Moderator) Nothing to Disclose

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

1) To learn fundamental elements of a CT dose monitoring program. 2) To review current programs (products) and resources
available. 3) To understand current status, including challenges of dose monitoring in adults. 4) To be able to describe current
status, including challenges of dose monitoring in children. 5) To be able to discuss potential advances in dose monitoring.

Sub-Events

RC224A Fundamentals (Nuts and Bolts) and Current Products (Tools)

Participants
Sarah E. McKenney, PhD, Sacramento , CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
semckenney@ucdavis.edu
LEARNING OBJECTIVES

1) Evaluate clinical needs for radiation dose monitoring within their institution. 2) Identify resources necessary to ensure a
successful monitoring program. 3) Classify the different features of dose monitoring software.

Active Handout:Sarah Eva McKenney
http://abstract.rsna.org/uploads/2018/18003143/Fundamentals Ideal and Current Dose MonitoringRC224A.pdf

RC224B CT Dose Monitoring Status in Adults (Including Diagnostic Reference Levels)

Participants
Kalpana M. Kanal, PhD, Seattle, WA (Presenter) Nothing to Disclose

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

1) To discuss CT dose monitoring for adults. 2) To learn about diagnostic reference levels in CT. 3) To understand how to
implement dose monitoring and diagnostic reference levels in practice.

RC224C CT Dose Monitoring Status in Children (Including Diagnostic Reference Levels)

Participants
Donald P. Frush, MD, Durham, NC (Presenter) Nothing to Disclose

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

1) To understand the unique considerations in CT dose monitoring program for children. 2) To learn challenges and obstacles in CT
dose monitoring programs in children. 3) To be able to discuss future opportunities for CT dose monitoring program in children.

RC224D Designing the Program of the Future

Participants
Ehsan Samei, PhD, Durham, NC (Presenter) Research Grant, General Electric Company; Research Grant, Siemens AG; Advisory
Board, medInt Holdings, LLC; License agreement, 12 Sigma Technologies; License agreement, Gammex, Inc

LEARNING OBJECTIVES

1Y T 1indercstand the imnartance af analvticrs in extractina meaninafill and arctinnahle knowledae from nerfaormance data 2) Tn
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understand the role and components of image quality characterlzatlon based on patient images. 3) To understand performance
monitoring as the overarching objective of dose monitoring.
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RC225

Mini-course: Image Interpretation Science - Clinical Foundations of Medical Image Perception: Why Study
Radiologists

Monday, Nov. 26 8:30AM - 10:00AM Room: S104A

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

Participants

Elizabeth A. Krupinski, PhD, Atlanta, GA (Coordinator) Nothing to Disclose

Ehsan Samei, PhD, Durham, NC (Coordinator) Research Grant, General Electric Company; Research Grant, Siemens AG; Advisory
Board, medInt Holdings, LLC; License agreement, 12 Sigma Technologies; License agreement, Gammex, Inc

For information about this presentation, contact:
ekrupin@emory.edu
LEARNING OBJECTIVES

1) Define the perception factors and considerations in interpreting a medical image. 2) Delineate how perception considerations
impact the radiologist's practice in terms of increasing sensitivity and reducing errors. 3) Describe perceptual factors while
interpreting medical images including cognitive overload, satisfaction of search, CAD influence, color presentation, image
processing, and graphical user interface. 4) Describe the origins of the inter and intra-observer variability issue. 5) Trace the roots
of visual search studies in radiology. 6) Show when Receiver Operating Characteristic (ROC) analysis comes into the picture. 7)
Delineate why vision models are important for image perception research. 8) Describe the role of medical image perception in
modern medicine. 9) Outline the cost, frequency, and patient care impact of image interpretation. 10) Provide an overview of
common issues explored in studies of interpretation processes. 11) Delineate what difference perception considerations can make in
day-to-day practice of radiology.

ABSTRACT

Medical images constitute a core portion of the information physicians utilize to render diagnostic and treatment decisions. At a
fundamental level, the diagnostic process involves two aspects - visually inspecting the image (perception) and rendering an
interpretation (cognition). Key indications of expert interpretation of medical images are consistent, accurate and efficient
diagnostic performance, but how do we know when someone has attained the level of training required to be considered an expert?
How do we know the best way to present images to the clinician in order to optimize accuracy and efficiency? The advent of digital
imaging in many clinical specialties, including radiology, pathology and dermatology, has dramatically changed the way that
clinicians view images, how residents are trained, and thus potentially the way they interpret image information, emphasizing our
need to understand how clinicians interact with the information in an image during the interpretation process. With improved
understanding we can develop ways to further improve decision-making and thus improve patient care.

Sub-Events

RC225A Clinical Relevance of Perceptual Issues in Radiology

Participants
Francine L. Jacobson, MD, MPH, Boston, MA (Presenter) Research Grant, Hummingbird Diagnostics GmbH

For information about this presentation, contact:
fjacobson@bwh.harvard.edu
LEARNING OBJECTIVES

1) Define the perception factors and considerations in interpreting a medical image. 2) Delineate how perception considerations
impact the radiologist's practice in terms of increasing sensitivity and reducing errors. 3) Describe perceptual factors while
interpreting medical images including cognitive overload, satisfaction of search, CAD influence, color presentation, image
processing, and graphical user interface.

ABSTRACT

In the 21st Century, technology has led to increased workloads for radiologists with advanced modalities and image processing
dramatically increasing the volume of images to be studied by the Radiologist. Information overload is not limited to visual data in
the era of the electronic medical record. Increasingly, radiologists are being asked to perform the physical examination of the
patient without the opportunity to interact with the patient directly to localize pain and acquire additional history about prior
iinesses and surgical treatments. Set against a background of changing diagnostic criteria and individualization of treatment, critical
decisions are increasingly made by radiologists using a variety of diagnostic and non-diagnostic quality image displays. Perception
science provides keys to evolving the human visual processes in evaluating medical images. It is through perception science that
we can move with technology to newer image presentation paradigms and maintain the efficacy of radiology.

RC225B A Short History of Image Perception in Radiology

Participants
Elizabeth A. Krupinski, PhD, Atlanta, GA (Presenter) Nothing to Disclose



For information about this presentation, contact:
ekrupin@emory.edu
LEARNING OBJECTIVES

1) Describe the origins of the inter and intra-observer variability issue. 2) Trace the roots of visual search studies in radiology. 3)
Show when Receiver Operating Characteristic (ROC) analysis comes into the picture. 4) Delineate why vision models are important
for image perception research.

ABSTRACT

Medical images constitute a core portion of the information physicians utilize to render diagnostic and treatment decisions. At a
fundamental level, the diagnostic process involves two aspects - visually inspecting the image (perception) and rendering an
interpretation (cognition). Key indications of expert interpretation of medical images are consistent, accurate and efficient
diagnostic performance, but how do we know when someone has attained the level of training required to be considered an expert?
How do we know the best way to present images to the clinician in order to optimize accuracy and efficiency? The advent of digital
imaging in many clinical specialties, including radiology, pathology and dermatology, has dramatically changed the way that
clinicians view images, how residents are trained, and thus potentially the way they interpret image information, emphasizing our
need to understand how clinicians interact with the information in an image during the interpretation process. With improved
understanding we can develop ways to further improve decision-making and thus improve patient care.

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/ Elizabeth A. Krupinski, PhD - 2017 Honored Educator
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RC227
Patient Centered Imaging: Research, Dissemination and Practice

Monday, Nov. 26 8:30AM - 10:00AM Room: E353A

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

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

Sub-Events

RC227A Patient Engagement and Comparative Effectiveness Research in Imaging

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

LEARNING OBJECTIVES

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

Honored Educators

Presenters or authors on this event have been recognized as RSNA Honored Educators for participating in multiple qualifying
educational activities. Honored Educators are invested in furthering the profession of radiology by delivering high-quality
educational content in their field of study. Learn how you can become an honored educator by visiting the website at:
https://www.rsna.org/Honored-Educator-Award/ Ruth C. Carlos, MD, MS - 2015 Honored EducatorRuth C. Carlos, MD, MS - 2018
Honored Educator

RC227B Patient Centered Research in Imaging Care Delivery

Participants

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

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

RC227C Emerging Topics in Patient Centered Research and Dissemination

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

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

skirchel@nm.org

LEARNING OBJECTIVES

1) Introduce concepts of financial burden of care. 2) Understand the arguments posed for researchers supplying their raw data as a
pre-requisite of publication. 3) Familiarize themselves with how medical journals are dealing with patient demands for greater access
to and clarity of research findings.
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RC229
MRI Safety Issue for Implants, Devices, and Contrast: Update 2018 (Interactive Session)

Monday, Nov. 26 8:30AM - 10:00AM Room: N228

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

m Discussions may include off-label uses.

Participants
Jeffrey C. Weinreb, MD, New Haven, CT (Moderator) Consultant, Bracco Group; Author, Siemens AG

For information about this presentation, contact:
jeffrey.weinreb@yale.edu
LEARNING OBJECTIVES

1) Understand the various MRI issues that impact passive and active, implants and devices. 2) Define the terms applied to MRI
labeling of implants and devices. 3) Appreciate the controversies that exist for certain implants and understand the latest labeling
information for implanted medical products. 4) Describe current data about safety of gadolinium-based contact agents. 5) Compare
the association of various GBCAs with NSF and gadolinium retention. 6) Review updated recommendations about use of gadolinium-
based contrast agents. 7) Through case presentation format multiple common clinical scenarios will be presented that reflect
potential MRI safety events. 8) Best practices and literature will be reviewed to inform participants on how to best address these
scenarios with an emphasis on MR and patient safety principles.

Sub-Events

RC229A MRI Issues for Implants and Devices

Participants
Frank G. Shellock, PhD, Playa Del Rey, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
frank.shellock@gte.net
LEARNING OBJECTIVES

1) Understand the various MRI issues that impact passive and active, implants and devices. 2) Define the terms applied to MRI
labeling of implants and devices. 3) Know the differences in the labeling information that is applied to passive and active medical
products. 4) Appreciate the controversies that exist for certain implants and comprehend the latest labeling information for
implanted medical products.

RC229B Update on the Risks of Gadolinium-Based Contrast Agents

Participants
Jeffrey C. Weinreb, MD, New Haven, CT (Presenter) Consultant, Bracco Group; Author, Siemens AG

LEARNING OBJECTIVES

1) Describe current data about safety of gadolinium-based contact agents. 2) Compare the association of various GBCAs with NSF
and gadolinium retention. 3) Review updated recommendations about use of gadolinium-based contrast agents.

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/ Jeffrey C. Weinreb, MD - 2018 Honored Educator

RC229C Common Clinical MRI Safety Scenarios

Participants
Jay K. Pahade, MD, New Haven, CT (Presenter) Consultant, General Electric Company

LEARNING OBJECTIVES

1) Through case presentation format multiple common clinical scenarios will be presented that reflect potential MRI safety events.
2) Best practices and literature will be reviewed to inform participants on how to best address these scenarios with an emphasis on
MR and patient safety principles.

RC229D Questions and Answers

Participants



Frank G. Shellock, PhD, Playa Del Rey, CA (Presenter) Nothing to Disclose
Jay K. Pahade, MD, New Haven, CT (Presenter) Consultant, General Electric Company
Jeffrey C. Weinreb, MD, New Haven, CT (Presenter) Consultant, Bracco Group; Author, Siemens AG

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/ Jeffrey C. Weinreb, MD - 2018 Honored Educator
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RC231
Hands-on Musculoskeletal Ultrasound: A Forum for Question and Answer (Hands-on)

Monday, Nov. 26 8:30AM - 10:00AM Room: E258

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

Participants

Marnix T. van Holsbeeck, MD, Detroit, MI (Presenter) Minor stockholder, Koninklijke Philips NV; Minor stockholder, General Electric
Company; Stockholder, MedEd3D; Grant, Siemens AG; Grant, General Electric Company;

Lodewijk J. van Holsbeeck, MD, Lansing, MI (Presenter) Nothing to Disclose

Joseph H. Introcaso, MD, Neenah, WI (Presenter) Nothing to Disclose

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

LEARNING OBJECTIVES

1) Recognize and identify pitfalls of scanning that lead to false positive or false negative musculoskeletal ultrasound results. 2)
Perform skills for scanning difficult patients. 3) Follow rigorous protocols for the examination of different anatomic regions. 4)
Position patients for more complicated musculoskeletal ultrasound examinations. 5) Recognize and integrate the importance of
tissue movement in judging the functionality of the extremities.

ABSTRACT

In this Musculoskeletal Ultrasound Master class, an opportunity will be given to participants to start a written dialogue in advance
to RSNA 2018. The electronically submitted questions will be sorted by instructors and organized per topic. A select number of
recurrent themes in these questions will be prepared for dialogue on stage. When the questions focus on a particular scanning skill,
the authors of the questions will be invited on the examination platform to show problems they encounter in their practice. By using
a step-by step approach in solving the scanning issues, all who are present should benefit from the technical interactions on stage.
Cameras will project scanning details on large screens. The seating in the class will guarantee close proximity for an enriching
interaction between audience and stage.
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RC232
Burnout of a Radiology Physician Workforce

Monday, Nov. 26 8:30AM - 10:00AM Room: N226

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

Participants
Cheri L. Canon, MD, Birmingham, AL (Moderator) Royalties, The McGraw-Hill Companies

For information about this presentation, contact:
ccanon@uabmc.edu
Sub-Events

RC232A Burnout in Radiology

Participants
Felix S. Chew, MD, Seattle, WA (Presenter) Nothing to Disclose

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

1) Define burnout and discuss its prevalence and potential causes in radiologists. 2) Discuss burnout among radiologist trainees and
its potential effects on their education. 3) Describe approaches to mitigating burnout in the radiologist's workplace.

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/ Felix S. Chew, MD - 2012 Honored EducatorFelix S. Chew, MD - 2016 Honored
Educator

RC232B How to Address Radiology Trainees' Burnout

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

RC232C Remedies to Mitigate Burnout in the Workplace

Participants
Cheri L. Canon, MD, Birmingham, AL (Presenter) Royalties, The McGraw-Hill Companies

For information about this presentation, contact:
ccanon@uabmc.edu
LEARNING OBJECTIVES

1) List activities that can mitigate burnout.
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RC250

Targeted Treatment and Imaging of Liver Cancers: Basic to Advanced Techniques in Minimally-Invasive
Therapies and Imaging

Monday, Nov. 26 8:30AM - 10:00AM Room: E261

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

m Discussions may include off-label uses.

Participants

John J. Park, MD,PhD, Duarte, CA (Moderator) Proctor, Sirtex Medical Ltd; Speaker, Medtronic plc; Speaker, Galil Medical Ltd;
Speaker, BTG International Ltd; Speaker, Biocompatibles International plc; Consultant, Biocompatibles International plc; Consultant,
BTG International Ltd; Advisory Board, Eisai Co, Ltd

Jinha Park, MD, PhD, Iowa City, IA (Moderator) Nothing to Disclose

John J. Park, MD,PhD, Duarte, CA (Presenter) Proctor, Sirtex Medical Ltd; Speaker, Medtronic plc; Speaker, Galil Medical Ltd;
Speaker, BTG International Ltd; Speaker, Biocompatibles International plc; Consultant, Biocompatibles International plc; Consultant,
BTG International Ltd; Advisory Board, Eisai Co, Ltd

Jinha Park, MD, PhD, Iowa City, IA (Presenter) Nothing to Disclose

Marcelo S. Guimaraes, MD, Charleston, SC (Presenter) Consultant, Baylis Medical Company; Consultant, Terumo Corporation;
Consultant, General Electric Company; Consultant, Medtronic plc

Andrew C. Price, MD, Gilbert, AZ (Presenter) Nothing to Disclose

Sandeep T. Laroia, MD, Iowa City, IA (Presenter) Nothing to Disclose

For information about this presentation, contact:
Andrew.Price@bannerhealth.com
jinha-park@uiowa.edu

LEARNING OBJECTIVES

1) Discuss the role of the interventional radiologist in the treatment and management of patients with primary and metastatic liver
cancer as part of the multidisciplinary team. 2) Learn best practice techniques in the treatment of liver cancers, with emphasis on
both locoregional and focal therapeutic approaches, and indications for treatment. 3) Explore various tips and tricks for each
treatment modality and learn how to avoid complications through good patient selection, choosing the appropriate techniques, and
knowing what common mistakes to avoid. 4) Learn about newer and developing techniques and devices, their potential roles and
indications, and potential pitfalls. 5) Explore advanced imaging modalities in the detection of tumors and for monitoring treatment
response.

ABSTRACT

Primary and metastatic liver disease may benefit from combined techniques such as bland/chemoembolization and liver ablation. The
presentation will provide the rationale for the association of techniques, patient selection, tips and tricks, equipment and supplies
necessary, protective techniques and how to avoid complications. Also, it will be discussed the results and current literature to
support the association of techniques.
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RC252
Carotid and Renal Doppler (Hands-on)

Monday, Nov. 26 8:30AM - 10:00AM Room: E264

Gu ljva Jjus|

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

Participants

Gowthaman Gunabushanam, MD, New Haven, CT (Presenter) Nothing to Disclose

Shweta Bhatt, MD,MBBS, Rochester, NY (Presenter) Nothing to Disclose

Wui K. Chong, MD, Houston, TX (Presenter) Nothing to Disclose

Corinne Deurdulian, MD, Los Angeles, CA (Presenter) Nothing to Disclose

Vikram S. Dogra, MD, Rochester, NY (Presenter) Editor, Wolters Kluwer nv;

Ulrike M. Hamper, MD, MBA, Baltimore, MD (Presenter) Nothing to Disclose

Davida Jones-Manns, Hampstead, MD (Presenter) Nothing to Disclose

Mark E. Lockhart, MD, Birmingham, AL (Presenter) Author, Oxford University Press; Author, JayPee Brothers Publishers; Editor, John
Wiley & Sons, Inc; Deputy Editor, Journal of Ultrasound in Medicine

Margarita V. Revzin, MD, Wilton, CT (Presenter) Nothing to Disclose

Michelle L. Robbin, MD, Birmingham, AL (Presenter) Consultant, Koninklijke Philips NV; Speaker, Koninklijke Philips NV;
Leslie M. Scoutt, MD, New Haven, CT (Presenter) Speaker, Koninklijke Philips NV

Ravinder Sidhu, MD, Rochester, NY (Presenter) Nothing to Disclose

Sadhna Verma, MD, Cincinnati, OH (Presenter) Nothing to Disclose

William D. Middleton, MD, Saint Louis, MO (Presenter) Nothing to Disclose

For information about this presentation, contact:
corinne.deurdulian@med.usc.edu
Drsadhnaverma@gmail.com
mrobbin@uabmc.edu

LEARNING OBJECTIVES

1) Describe the technique and optimally perform carotid Doppler ultrasound. 2) Describe the technique and optimally perform renal
Doppler ultrasound. 3) Review qualitative and quantitative criteria for diagnosing abnormalities in carotid and renal ultrasound
Doppler examinations.

ABSTRACT

This hands-on course will provide participants with a combination of didactic lectures and an extended 'live' scanning opportunity
on normal human volunteers, as follows: Didactic lectures (30 minutes): Carotid Doppler ultrasound: scanning technique, diagnostic
criteria and interesting teaching cases. Renal Doppler ultrasound: scanning technique, diagnostic criteria and interesting teaching
cases. Mentored scanning (60 minutes): Following the didactic lectures, the participants will proceed to a scanning area with
normal human volunteers and ultrasound machines from different manufacturers. Participants will be able to perform live scanning
with direct assistance, as needed, by faculty. Faculty will be able to offer feedback, help participants improve their scanning
technique as well as answer any questions. Time permitting, faculty will also be available to answer general questions relating to all
aspects of vascular ultrasound, not just limited to carotid and renal Doppler studies.

Active Handout:Wui Kheong Chong
http://abstract.rsna.org/uploads/2018/15000037/RSNA doppler 2018 RC252.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/ Margarita V. Revzin, MD - 2017 Honored EducatorLeslie M. Scoutt, MD - 2014
Honored EducatorSadhna Verma, MD - 2013 Honored Educator
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RC253
Preparing your Radiology Practice and IT Department for Big Data

Monday, Nov. 26 8:30AM - 10:00AM Room: S503AB

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

Participants
Paul J. Chang, MD, Chicago, IL (Moderator) Co-founder, Koninklijke Philips NV; Researcher, Koninklijke Philips NV; Researcher, Bayer
AG; Advisory Board, Bayer AG; Advisory Board, Aidoc Ltd; Advisory Board, EnvoyAl; Advisory Board, Inference Analytics

LEARNING OBJECTIVES

1) The potential of applying "Big Data" approaches to radiology will be discussed. 2) The participant will be introduced to the
importance of developing a comprehensive IT architecture and capability beyond the EMR in order to effectively use "Big Data"
tools. 3) Strategies for preparing IT for "Big Data" will be discussed.

ABSTRACT

Current and near future requirements and constraints will require radiology practices to continuously improve and demonstrate the
value they add to the enterprise. Merely 'managing the practice' will not be sufficient; groups will be required to compete in an
environment where the goal will be measurable improvements in efficiency, productivity, quality, and safety. This will require
optimally leveraging IT enabled business intelligence, analytics, and data driven workflow. In many ways, this challenge can be
described as a "Big Data" problem, requiring the application of newer "Big Data" approaches and tools. Unfortunately, many have
discovered that an "EMR centric" IT perspective may severely limit the ability for the enterprise to maximally leverage these newer
tools to create differentiable value. This session will provide an introduction to the importance of developing a comprehensive
architectural strategy to augment the existing EMR to more effectively consume "Big Data" tools.

Sub-Events

RC253A Getting Your IT Infrastructure Ready for Big Data

Participants
Paul J. Chang, MD, Chicago, IL (Presenter) Co-founder, Koninklijke Philips NV; Researcher, Koninklijke Philips NV; Researcher, Bayer
AG; Advisory Board, Bayer AG; Advisory Board, Aidoc Ltd; Advisory Board, EnvoyAI; Advisory Board, Inference Analytics

LEARNING OBJECTIVES

1) The potential of applying "Big Data" and noSQL approaches to radiology will be discussed. 2) The participant will be introduced to
the importance of developing a comprehensive IT architecture and capability beyond the EMR in order to effectively use "Big Data"
tools. 3) Strategies for preparing IT for business intelligence and analytics will be discussed.

ABSTRACT

Current and near future requirements and constraints will require radiology practices to continuously improve and demonstrate the
value they add to the enterprise. Merely 'managing the practice' will not be sufficient; groups will be required to compete in an
environment where the goal will be measurable improvements in efficiency, productivity, quality, and safety. This will require
optimally leveraging IT enabled business intelligence, analytics, and data driven workflow. In many ways, this challenge can be
described as a "Big Data" problem, requiring the application of newer "Big Data" approaches and tools. Unfortunately, many have
discovered that an "EMR centric" IT perspective may severely limit the ability for the enterprise to maximally leverage these newer
tools to create differentiable value. This session will provide an introduction to the importance of developing a comprehensive
architectural strategy to augment the existing EMR to more effectively consume "Big Data" approaches and fully leverage business
intelligence and analytics.

RC253B NoSQL Approaches: Beyond the Traditional Relational Database

Participants
Paul J. Chang, MD, Chicago, IL (Presenter) Co-founder, Koninklijke Philips NV; Researcher, Koninklijke Philips NV; Researcher, Bayer
AG; Advisory Board, Bayer AG; Advisory Board, Aidoc Ltd; Advisory Board, EnvoyAl; Advisory Board, Inference Analytics

LEARNING OBJECTIVES

1) The distinction between the traditional relational (SQL) database and "NoSQL" approaches will be discussed. 2) The attendees
will be given a basic introduction to how "NoSQL" tools, such as Hadoop, MapReduce, MongoDB can be complementary to existing
approaches. 3) NoSQL applications and their relevance to radiology will be discussed.

ABSTRACT

Current and near future requirements and constraints will require radiology practices to continuously improve and demonstrate the
value they add to the enterprise. Merely 'managing the practice' will not be sufficient; groups will be required to compete in an
environment where the goal will be measurable improvements in efficiency, productivity, quality, and safety. This will require
optimally leveraging IT enabled business intelligence, analytics, and data driven workflow. These approaches will require the ability
to consume and utilize all available enterprise data, including unstructured reports, multimedia objects, etc. Other industries have
realized that traditional IT approaches, such as the relational (SQL) database, cannot optimally address these "difficult" data



objects. Many outside of the medical domain have successfully augmented traditional approaches by newer "Big Data" and "NoSQL"
methodologies, such as Hadoop, MapReduce, MongoDB, etc. In this session, an introduction to these newer tools will be presented.

RC253C Radiologist Workflow and AI: Challenges and Opportunities

Participants
William W. Boonn, MD, Philadelphia, PA (Presenter) Officer, Nuance Communications, Inc; Shareholder, Nuance Communications, Inc

LEARNING OBJECTIVES

1) A technical overview of machine learning and deep learning will be presented. 2) Applications of machine learning and deep
learning in radiology will be illustrated. 3) Challenges in deploying machine learning and deep learning in radiologist workflow and
productivity demands will be discussed.

ABSTRACT

Computers in radiology have often promised to deliver faster clinical decisions, more accurate diagnoses, and transformative
visualizations. Computer aided diagnostics (CAD) has been deployed to guide radiologists in their detection of abnormalities and
identification of disease. Historically, CAD has been based on domain-driven heuristics, and more recently used simple machine
learning on structured data. Both of these require extensive manual engineering making them very slow to build, limited in their
flexibility, and less accurate than we would like. Deep learning is a new paradigm that offers a transformative solution. Instead of
demanding countless human hours of painstaking feature generation and selection, deep learning automatically discovers clinically-
relevant features by first architecting a hierarchy of patterns (loosely modelled on the brain's own neural neural networks) and then
updating those patterns upon observing examples. As radiology requires complex associative pattern recognition, deep learning is
the ideal companion tool. Enlitic is developing a deep neural network of the entire human body that will offer a new way forward in
which the radiologist has immediate access to the most relevant clinical information. In this talk, we will present a technical
overview of machine learning and deep learning, illustrate its applications in radiology, and detail some of the challenges improving
radiological workflow using deep learning poses.

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/ Wiliam W. Boonn, MD - 2012 Honored Educator
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RC254
Next Frontier in Imaging: Disease-specific Radiology Reports

Monday, Nov. 26 8:30AM - 10:00AM Room: S402AB

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

Participants
Olga R. Brook, MD, Boston, MA (Moderator) Nothing to Disclose

For information about this presentation, contact:
obrook@bidmc.harvard.edu
LEARNING OBJECTIVES

1) Demonstrate the advantages of disease-specific reporting over organ-system-based reporting. 2) Provide specific examples of
the disease-specific templates that have been shown to improve value of imaging in diagnostic and interventional radiology

Sub-Events

RC254A Contextual Radiology Reporting: The Next Generation of Structured Reports

Participants
Mark D. Mamlouk, MD, Santa Clara, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:
mark.d.mamlouk@kp.org
LEARNING OBJECTIVES

1) Define what contextual reporting is and demonstrate how to create disease-specific templates. 2) Explain the advantages of
contextual reporting over conventional structured reporting through the use of imaging examples and contextual templates.

RC254B Reporting Prostate MRI: Optimizing Content for Referring Providers

Participants
Benjamin D. Spilseth, MD, Minneapolis, MN (Presenter) Consultant, NxThera, Inc

For information about this presentation, contact:
spil0042@umn.edu
LEARNING OBJECTIVES

1) Learn urologists' and radiologists' opinions on prostate MRI reporting. 2) Learn how reports and reporting templates can be
improved to include the most relevant clinical data. 3) Understand patterns in how referring provider's opinions may be different
from radiologists on optimal imaging report content.

RC254C Interventional Radiology Standardized Reporting: Latest Developments and Opportunities

Participants
Stephanie Dybul, MBA,RT, Milwaukee, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand how to integrate IR standardized reports in your practice. 2) Understand the intent behind IR standardized report
design and data element selection, as well as how data is collected in the IR Registry.

RC254D Why RADS? Standardized Terminologies and Templates Allow Unambiguous Communication of Risk

Participants
Thomas W. Loehfelm, MD, PhD, Atlanta, GA (Presenter) Nothing to Disclose

For information about this presentation, contact:
twloehfelm@ucdavis.edu
LEARNING OBJECTIVES

1) Understand basic principles of clear communication, recognize quirky dictation habits that confound communication. 2) Learn the
advantages of structured declarations to unambiguously convey meaning.



RC254E Disease-specific Structured Reporting in Thoracic Imaging: Added Value from a Quality Perspective

Participants

Jonathan H. Chung, MD, Chicago, IL (Presenter) Royalties, Reed Elsevier; Consultant, Boehringer Ingelheim GmbH ; Consultant, F.
Hoffmann-La Roche Ltd; Consultant, Applied Clinical Intelligence LLC; Consultant, Veracyte, Inc; Speakers Bureau, Boehringer
Ingelheim GmbH; Speakers Bureau, F. Hoffmann-La Roche Ltd

LEARNING OBJECTIVES

1) Understand that structured reports encourage positive radiologist behavior. 2) Recognize how structured, disease specific
templates can aid in quality improvement. 3) Understand how structured, disease specific templates can help our clinical
colleagues.

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 H. Chung, MD - 2013 Honored Educator
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RCB21
Deploying an Open-Source DICOM Archive and Web Viewer with OHIF and Orthanc (Hands-on)

Monday, Nov. 26 8:30AM - 10:00AM Room: S401CD

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

Participants

Simon Rascovsky, MD, MSc, Bogota, Colombia (Moderator) Director, Nucleus Health, LLC

Marc D. Kohli, MD, San Francisco, CA (Presenter) Nothing to Disclose

Ross W. Filice, MD, Chevy Chase, MD (Presenter) Co-founder, DexNote, LLC; Research Grant, NVIDIA Corporation; Advisor,
BunkerHill Health, Inc

Simon Rascovsky, MD, MSc, Bogota, Colombia (Presenter) Director, Nucleus Health, LLC

For information about this presentation, contact:
ross.w.filice@gunet.georgetown.edu
LEARNING OBJECTIVES

1) Learn how to deploy an instance of Orthanc and OHIF on your personal machine in a way that's translatable to your server
architecture back home. 2) Learn how to query, retrieve, and store images to the DICOM archive as well as view these images in
the OHIF viewer.
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RCC21
Getting Stuff Done: A Mindful Approach to Personal Productivity

Monday, Nov. 26 8:30AM - 10:00AM Room: S501ABC

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

Participants

Puneet Bhargava, MD, Seattle, WA (Moderator) Nothing to Disclose
Matthew B. Morgan, MD, Sandy, UT (Presenter) Consultant, Reed Elsevier
Puneet Bhargava, MD, Seattle, WA (Presenter) Nothing to Disclose

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

1) Introduce the concept of "Getting Things Done.' Learn the concepts of Inbox Zero and other email management techniques. 2)
Using tools such as note-taking applications, citation and password managers.3) Using self-inquiry techniques, review how to make
meaningful and powerful changes in how we engage with technology.

Active Handout:Puneet Bhargava
http://abstract.rsna.org/uploads/2018/18001626/Productivity Primer RCC21.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/ Puneet Bhargava, MD - 2015 Honored Educator
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MSAS22

Evolving Imaging Methods for the Cancer Patient - Part 2 (Sponsored by the Associated Sciences Consortium)
(Interactive Session)

Monday, Nov. 26 10:30AM - 12:00PM Room: S105AB

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

Participants

Nancy McDonald, MS, Chicago, IL (Moderator) Nothing to Disclose
William A. Undie, PhD, RT, Houston, TX (Moderator) Nothing to Disclose
Bernie McKay, BS, Chicago, IL (Presenter) Employee, Triad Isotopes
Katie Tucker, BS, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Improve basic knowledge and skills relevant to new imaging procedures and treatments for the cancer patient. 2) Assess the
potential applications to clinical practice and the treatments to these patients. 3) Assess the potential of new radiopharmaceuticals
to imaging and the treatment of the cancer patient. 4) How Nuclear Medicine is integrated with other modalities in the treatment of
the cancer patient.
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MSCM22
Case-based Review of Magnetic Resonance (Interactive Session)

Monday, Nov. 26 10:30AM - 12:00PM Room: S100AB

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

m Discussions may include off-label uses.

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

Sub-Events

MSCM22A MRI of the Kidneys, Adrenals, and Retroperitoneum

Participants
Christine O. Menias, MD, Chicago, IL (Presenter) Nothing to Disclose

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

1) Discuss MR imaging features of several GU cases in a case-based format. 2) Review imaging pitfalls and differential diagnoses of
GU cases at MR imaging. 3) Pathology of the kidneys, bladder, seminal vesicles, testes, retroperitoneum , and adrenals will be
discussed in a case based format.

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 EducatorChristine O. Menias, MD - 2014
Honored EducatorChristine O. Menias, MD - 2015 Honored EducatorChristine O. Menias, MD - 2016 Honored EducatorChristine O.
Menias, MD - 2017 Honored EducatorChristine O. Menias, MD - 2018 Honored Educator

MSCM22B MRI of the Female Pelvis

Participants
Marcia C. Javitt, MD, Haifa, Israel (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn appropriate use of and technique for female pelvic MRI. 2) Recognize imaging patterns of benign and malignant disease,
triage emergencies, and analyze key findings that enable an informed interpretation. 3) Be mindful of the need for accurate, safe,
and efficient patient management.

ABSTRACT

This presentation will review basics for performance and interpretation of pelvic MRI with emphasis on differential diagnosis of
common findings. Important and unusual complications of common problems will be reviewed.

MSCM22C MRI of the Ankle and Foot

Participants
Hilary R. Umans, MD, Ardsley, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To better understand the MR imaging findings in a series of cases that emphasize common and clinically important disorders of
the ankle and foot. 2) To present MR imaging features that allow accurate differential diagnosis among other diagnostic possibilities
for each of these cases.

MSCM22D MRI of the Shoulder

Participants
Bruce B. Forster, MD, Vancouver, BC (Presenter) Stockholder, Canada Diagnostic Centres

For information about this presentation, contact:
bruce.forster@vch.ca

LEARNING OBJECTIVES



1) Recognize common pathology of the rotator cuff on MRI, including differentiating tendinopathy from partial and full thickness
tears, and to understand how imaging findings potentially change management. 2) Differentiate normal labral variants from labral
tears on MR arthrography, and appreciate the appearance of Bankart tear variants. 3) Understand the role of 1.5T and 3T MRI vs

arthrography in the workup of rotator cuff disease and shoulder instability.
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MSMC22

Cardiac CT Mentored Case Review: Part II (In Conjunction with the North American Society for
Cardiovascular Imaging) (Interactive Session)

Monday, Nov. 26 10:30AM - 12:15PM Room: S406A

ca i cT]

AMA PRA Category 1 Credits ™: 1.75
ARRT Category A+ Credits: 2.00

Participants
Jill E. Jacobs, MD, New York, NY (Director) Nothing to Disclose
Charles S. White, MD, Baltimore, MD (Moderator) Consultant, Koninklijke Philips NV

For information about this presentation, contact:
jill.Ljacobs@nyumc.org
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

MSMC22A Coronary Atherosclerosis I

Participants
Geoffrey D. Rubin, MD, Durham, NC (Presenter) Consultant, Fovia, Inc; Consultant, HeartFlow, Inc; Consultant, General Electric
Company;

LEARNING OBJECTIVES
View learning objectives under main course title.

MSMC22B Coronary Atherosclerosis 11

Participants
Karin E. Dill, MD, Worcester, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

MSMC22C Valves and Cardiac Function

Participants
Suhny Abbara, MD, Dallas, TX (Presenter) Royalties, Reed Elsevier; Institutional research agreement, Koninklijke Philips NV;
Institutional research agreement, Siemens AG

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/ Suhny Abbara, MD - 2014 Honored EducatorSuhny Abbara, MD - 2017 Honored
Educator
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MSMI22
Molecular Imaging Symposium: Oncologic MI Applications

Monday, Nov. 26 10:30AM - 12:00PM Room: S405AB

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

m Discussions may include off-label uses.

Participants

Peter L. Choyke, MD, Rockville, MD (Moderator) Nothing to Disclose

Vikas Kundra, MD, PhD, Houston, TX (Moderator) Institutional license agreement, Introgen Therapeutics, Inc; Research Grant,
General Electric Company

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

1) To understand current advances in PET molecular imaging and clinical applications. 2) To understand new applications of
advanced MRI techniques. 3) To improve understanding of theranostic agents based on targeted imaging agents.

Sub-Events

MSMI22A  Hyperpolarized MRI of Prostate Cancer

Participants
Daniel B. Vigneron, PhD, San Francisco, CA (Presenter) Research Grant, General Electric Company;

LEARNING OBJECTIVES

1) To understand the biochemical information that Hyperpolarized pyruvate MRI can provide. 2) Learn the value of detecting
increased conversion of pyruvate to lactate in cancer reflecting upregulated lactate dehydrogenase expression. 3). To describe
initial results in prostate cancer, brain tumors and metastatic lung cancers.

MSMI22B Somatostatin Receptor Imaging

Participants
Corina Millo, MD, Bethesda, MD (Presenter) Nothing to Disclose

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

1) Identify clinical scenarios in which performing 68Ga-somatostatin PET/CT imaging can benefit patient's care based on published
appropriate use criteria. 2) Examine a range of 68Ga-somatostatin PET/CT cases from basic to complex and/or unusual. 3) Discuss
peptide receptor radiotherapy (PRRT).

ABSTRACT

68Ga-labeled somatostatin analogs (DOTATATE, DOTATOC and DOTANOC) PET/CT imaging provides both higher resolution and
enhanced receptor affinity compared with In-111-DTPA-octreotide, with less radiation, comparable cost, and imaging completion
within 2 hours vs. 2-3 days. 68Ga-somatostatin analogs have a higher impact on patient management than In-111-DTPA-
octreotide, including the ability to identify patients likely to benefit from PRRT. This activity will provide results from the literature
and the author's experience to illustrate the potential of 68Ga-somatostatin analogues PET/CT in imaging of neuroendocrine tumors.

MsSMI22C  Multimodal MI in Oncology

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand imaging applications for commercially available iron oxide nanoparticles. 2) To understand mechanism of action for
magnetic iron oxide nanoparticles. 3) To describe MR technique for imaging with magnetic nanoparticles.

MSMI22D Imaging of Delivered Gene Expression

Participants
Vikas Kundra, MD, PhD, Houston, TX (Presenter) Institutional license agreement, Introgen Therapeutics, Inc; Research Grant,
General Electric Company



MSMI22E  PSMA Imaging in Prostate Cancer

Participants
Peter L. Choyke, MD, Rockville, MD (Presenter) Nothing to Disclose

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

1) Describe the various forms of PSMA PET ligands. 2) Illustrate the most common uses of PSMA PET. 3) Demonstrate pitfalls of
interpreting PSMA PET.
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MSRO22

BOOST: CNS-Case-based Multidisciplinary Review (Interactive Session)

Monday, Nov. 26 10:30AM - 12:00PM Room: S103AB

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

Participants

Christina I. Tsien, MD, Saint Louis, MO (Presenter) Advisory Board, AbbVie Inc; Advisory Board, NovoCure Ltd; Speakers Bureau,
Varian, Inc; Speakers Bureau, Merck & Co, Inc

Soonmee Cha, MD, San Francisco, CA (Presenter) Nothing to Disclose

Roger Stupp, MD, Chicago, IL (Presenter) Spouse, Employee, Novartis AG; Research Consultant, Celgene Corporation; Research
Consultant, AbbVie Inc; Research Consultant, Boehringer Ingelheim

Gavin P. Dunn, MD, PhD, Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review latest advances in imaging for assessment of gliomas before, during, and after therapy in the context of WHO 2016
molecular/genetic classification gliomas 2) Discuss challenges and strategies for accurate imaging characterization of gliomas
following therapy in a case based format. 3) Recognize the need to incorporate molecular/genetic features and types of therapy in
imaging assessment of gliomas
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MSRO26
BOOST: Gynecologic-Case-based Multidisciplinary Review (Interactive Session)

Monday, Nov. 26 10:30AM - 12:00PM Room: S103CD

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

Participants

Susanna I. Lee, MD,PhD, Boston, MA (Moderator) Editor, Wolters Kluwer nv
Lilie Lin, MD, Houston, TX (Presenter) Investigator, AstraZeneca PLC

Aoife Kilcoyne, MBBCh, Boston, MA (Presenter) Nothing to Disclose

Marcela G. Del Carmen, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
slee0@mgh.harvard.edu
LEARNING OBJECTIVES

1) Understand the surgical treatment of gynecologic cancers based on standard of care current treatment strategies. 2)
Understand systemic therapies available for the management of gynecologic cancers based on current standard of care regimens.
3) Understand the use of radiotherapy techniques used for the adjuvant and definitive management of gynecologic cancers. 4)
Identify key imaging findings on MR and PET CT pertinent to pre-operative treatment planning as well as post treatment follow up.
5) Detect common pitfalls on MR and PET CT imaging in the pre and post treatment evaluation of patients with gynecologic cancer.

ABSTRACT

This is a case based, multidisciplinary review of gynecologic malignancies.
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RCA22
Case Review: Rectal MRI - Bring Your Own Device (Hands-on)

Monday, Nov. 26 10:30AM - 12:00PM Room: S404CD

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

Participants

David H. Kim, MD, Middleton, WI (Moderator) Shareholder, Cellectar Biosciences, Inc; Shareholder, Elucent Medical;
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

Courtney C. Moreno, MD, Suwanee, GA (Presenter) Researcher, General Electric Company;

Zahra Kassam, MD, London, ON (Presenter) Nothing to Disclose

Thomas A. Hope, MD, San Francisco, CA (Presenter) Research support, General Electric Company

Gaiane M. Rauch, MD, PhD, Houston, TX (Presenter) Nothing to Disclose

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

LEARNING OBJECTIVES

1) Critically evaluate the primary tumor, particularly in the differentiation between T2/early T3 -and- advanced T3 status. 2) Apply
criteria to determine regional lymph node status. 3) Recognize relevant anatomic landmarks used in Rectal MR cancer staging.

ABSTRACT

Participants will review cases on their own devices and answer questions. The cases will then be reviewed by the presenters. Note:
this activity is best done on a laptop or tablet. Although phones will work, their small size limits optimal image view. This workshop
will be led by members of the Society of Abdominal Radiology Rectal Cancer Disease Focused Panel. This group helps set the
interpretation standards for rectal cancer MRI in the United States. In this 1.5 hour Hands-on Workshop, the participants will have
the opportunity to review a number of rectal staging MRI cases on stand-alone computers or on a personal mobile device. The
selected cases are intended to give a broad overview of the common issues encountered in rectal cancer staging, including
appropriately categorizing the correct T category of the tumor as well as determining regional lymph node status. The relevant
anatomic relationships of the tumor with adjacent structures for surgical and potential neoadjuvant options will be emphasized. An
interactive platform will allow participants to see overall class performance for questions posed by the expert reviewer. Each case
will be reviewed after a short interval to allow a participant to form an opinion prior to the expert review. This workshop is intended
to give a practical, hands-on approach to rectal cancer staging by MRI.
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RCB22
Getting Stuff Done: A Hands-on Technology Workshop to Enhance Personal Productivity (Hands-on)

Monday, Nov. 26 10:30AM - 12:00PM Room: S401CD

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

Participants

Puneet Bhargava, MD, Seattle, WA (Moderator) Nothing to Disclose
Matthew B. Morgan, MD, Sandy, UT (Presenter) Consultant, Reed Elsevier
Puneet Bhargava, MD, Seattle, WA (Presenter) Nothing to Disclose
Amanda Lackey, MD, Springfield, MO (Presenter) Nothing to Disclose
Tarun Pandey, MD, FRCR, Little Rock, AR (Presenter) Nothing to Disclose

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

1) Introduce the concept of "Getting Things Done.' Learn the concepts of Inbox Zero and other email management techniques. 2)
Using tools such as note-taking applications, citation and password managers.3) Using self-inquiry techniques, review how to make
meaningful and powerful changes in how we engage with technology.

Active Handout:Puneet Bhargava

http://abstract.rsna.org/uploads/2018/18003025/Productivity Primer RCB22.pdf

Active Handout:Tarun Pandey

http://abstract.rsna.org/uploads/2018/18003025/Pandey_RSNA 2018 Productivity Exercises FINAL RCB22.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/ Puneet Bhargava, MD - 2015 Honored Educator
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RCC22
Using Imaging Informatics to Enable Patient Experience Improvements in Radiology

Monday, Nov. 26 10:30AM - 12:00PM Room: S501ABC

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

Participants
Ramin Khorasani, MD, Boston, MA (Moderator) Nothing to Disclose

Sub-Events

RCC22A Patient Experience in Radiology: The Case for Urgent Action

Participants
Ramin Khorasani, MD, Boston, MA (Presenter) Nothing to Disclose

RCC22B Patient-centered Imaging Informatics Innovations

Participants
Tessa S. Cook, MD, PhD, Philadelphia, PA (Presenter) Royalties, Osler Institute

For information about this presentation, contact:
tessa.cook@uphs.upenn.edu
LEARNING OBJECTIVES

1) Discuss how imaging informatics can be used to design innovations that help patients to better understand their radiology
reports as well as to more effectively connect directly with the radiologists caring for them or their family members.

RCC22C Using Patient Experience Survey Results to Motivate Change

Participants
Neena Kapoor, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) Learn how IT tools can help analyze patient experience comments to identify targets for improvement initiatives.

RCC22D Patient Experience: Numbers, Culture, or ?

Participants
Keith D. Hentel, MD, MS, New York, NY (Presenter) Nothing to Disclose

RCC22E Patient Challenges and Wish List for Imaging Informatics

Participants
Andrea K. Borondy Kitts, MS,MPH, South Glastonbury, CT (Presenter) Stockholder, Abbott Laboratories; Stockholder, AbbVie Inc;
Stockholder, F. Hoffmann-La Roche Ltd; Stockholder, Johnson & Johnson; Officer, Prosumer Health; Investor, Prosumer Health

For information about this presentation, contact:
Borondy@msn.com
LEARNING OBJECTIVES

Help radiologists assess the challenges and barriers faced by patients in finding information about imaging tests and procedures on-
line, in accessing and understanding radiologist reports on patient portals, and in understanding, arranging for, and committing to,
appropriate follow-up. Provide suggestions for interventions for radiologists and radiology practices to use to help patients find and
understand information on appropriate imaging tests for their health/medical situation, find and understand their radiologist report,
and understand and arrange for appropriate follow-up.

Active Handout:Andrea K Borondy Kitts

http://abstract.rsna.org/uploads/2018/18024154/Patient Challenges and Wish List for Imaging RCC22E.pdf
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SPCP21
Australia and New Zealand Present: Clinical Radiology and Radiation Oncology

Monday, Nov. 26 10:30AM - 12:00PM Room: E351

[E0 [ R JINR [ ROl VA

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

LEARNING OBJECTIVES

1) Overview of the RANZCR Clinical Radiology Curriculum and its adoption of the CanMEDS framework. 2) Insight into the aims of
RANZCR's 2016-2020 Training and Assessment Reform project and the progress to date. 3) Describe RANZCR assessment processes
for radiology training - existing methods and reform initiatives. 4) Understand how RANZCR's approach fits into the broader context
of specialty training programs in Australia and New Zealand. 5) Understand how RANZCR's educational model compares with
correspondent radiology training programs in North America and Europe.

ABSTRACT

In 2014 the RANZCR commissioned a full review of its assessment and examination processes for Fellowship training, across both its
Faculties. Expert educationalists were engaged to evaluate the quality and sustainability of RANZCR's assessment and examination
program at both the operational and strategic levels, and to recommend and facilitate suitable strategies for improvement. In 2016
the College commenced a comprehensive set of work packages to implement the recommendations and develop a best-practice
medical education program.

Sub-Events

SPCP21A Introduction

Participants
John P. Slavotinek, MBBS, Adelaide, Australia (Presenter) Nothing to Disclose

For information about this presentation, contact:
john.slavotinek@sa.gov.au
LEARNING OBJECTIVES

1. To provide a basic overview of Australian and New Zealand demographics in comparison to other entities such as the USA, the
European Union and the UK. 2. To convey brief insight into similarities and differences between the Australian and New Zealand
health care environments and other countries. 3. To give perspective regarding radiology and radiation oncology services in
Australia and New Zealand compared to other entities such as the USA, Europe and the UK.

SPCP21B  Education, Training and Reform Initiatives in Australia and New Zealand in Radiology

Participants
Dinesh K. Varma, FRANZCR, Brighton, Australia (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Overview of the RANZCR Clinical Radiology Curriculum and its adoption of the CanMEDS framework. 2) Insight into the aims of
RANZCR's 2016-2020 Training and Assessment Reform project and the progress to date. 3) Describe RANZCR assessment processes
for radiology training - existing methods and reform initiatives. 4) Understand how RANZCR's approach fits into the broader context
of specialty training programs in Australia and New Zealand. 5) Understand how RANZCR's educational model compares with
correspondent radiology training programs in North America and Europe.

ABSTRACT

In 2014 the RANZCR commissioned a full review of its assessment and examination processes for Fellowship training, across both its
Faculties. Expert educationalists were engaged to evaluate the quality and sustainability of RANZCR's assessment and examination
program at both the operational and strategic levels, and to recommend and facilitate suitable strategies for improvement. In 2016
the College commenced a comprehensive recommend and facilitate suitable strategies for improvement. In 2016 the College
commenced a comprehensive set of work packages to implement the recommendations and develop a best-practice medical
education program.

SPCP21C  Radiation Oncology and Interventional Oncology: A Marriage Made in Heaven

Participants
Lizbeth Kenny, MD, FRANZCR, Herston, Australia (Presenter) Nothing to Disclose

For information about this presentation, contact:
lizkenny @bigpond.net.au
LEARNING OBJECTIVES

View learning objectives under main course title.



ABSTRACT

Radiation Oncology and Radiology started as the one discipline with all knowledge housed within one person and one specialty, they
diverged and are now coming closer together once more. Both, by their very nature are imaging guided specialties. Interventional
Radiology and in particular Interventional Oncology and Radiation Oncology are two sides of a coin, same aim, different modalities.
Radiation Oncology has a century of science and collaboration behind its practice, with a massive evidence base, hard core clinical
practice and a robust research capability. Interventional Oncology internationally, is still at its infancy, but in partnership with
radiation oncology, we can refocus the importance of local cancer control which the world has largely forgone in pursuit of systemic
therapy. The partnership can provide a robust framework within which to practice and research. The partnership between radiation
oncology and interventional oncology will rapidly propell the importance of local cancer treatment and the amazing benefit that this
brings to patients and to the system. This partnership can not only help the world at large to refocus on the importance of local
cancer control, but can help us reshape the evidence paradigm, which using current accepted international criteria, makes it almost
impossible to obtain high level evidence in our fields of rapidly evolving technology. With a major re-focus on patient reported
outcome measures, quality of life and overall economic burden, local image guided therapy, by any modality, can bring great benefit
to patients and to the system alike. This is a time for overt collaboration, given the burden of cancer in the community and the lack
of resources world wide. With a clear appreciation of the overall benefit of such a relationship, within Australia and New Zealand,
Interventional Oncology has now formed a special interest group within our highly successful bi-national radiation oncology research
group - the Trans Tasman Radiation Oncology Group (TROG) and a number of major hospital facilities in Australia are considering
partnership arrangments within their services.

SPCP21D A Journey in Vascular Interventional Research: Lessons Learnt and Future Prospects

Participants
Andrew H. Holden, FRANZCR, Auckland, New Zealand (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
View learning objectives under main course title.

SPCP21E  The Role of Iron in Neurodegeneration

Participants
Patricia Desmond, MD, Melbourne, Australia (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

Learning objectives 1. Understand the importance of iron in normal brain function 2. Understand how iron can led to
neurodegeneration 3. Appreciate that Iron can be measured and imaged with MRI 4. Give insight into the role that iron may play in
predicting cognitive decline.

ABSTRACT

Iron plays an essential role in normal brain function. It is important in synaptic transmission, mitochondrial respiration and myelin
synthesis. Iron in the brain increase with age. However, too much iron is toxic and leads to oxidative stress and neurodegeneration.
Iron is associated with neurodegeneration in Parkinson's disease and Parkinson's dementia and has also been linked to other
neurodegenerative diseases including Alzheimer's disease. Increase iron levels and found in the brain of AD patients at post mortem.
Increase iron in the CSF is a predictor of cognitive decline in amyloid positive patients Amyloid imaging has revolutionised our
understanding of AD disease. It points to a long preclinical phase, 20 to 30 years of gradual build up before the onset of clinical
disease. However, amyloid does not tell us about when a patient will dement. Approximately 30% of normal healthy elderly will have
a positive amyloid scan. Iron can now be imaged quantitatively with MRI by a technique known as Quantitative Susceptibility
Mapping (QSM). Increase iron in the hippocampus, measured with QSM in amyloid positive patients predicts decline 5 years before
onset. Iron chelation in amyloid positive patients is currently being trialed as a way of delaying onset of cognitive impairment

SPCP21F  Closing Remarks

Participants
Vijay M. Rao, MD, Philadelphia, PA (Presenter) Nothing to Disclose
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Ssco1
Science Session with Keynote: Cardiac (Coronary Artery Disease: Practice and Prognosis)

Monday, Nov. 26 10:30AM - 12:00PM Room: S504CD

ca i cT]

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

Participants
Yeon Hyeon Choe, MD, PhD, Seoul, Korea, Republic Of (Moderator) Nothing to Disclose
Gregory Kicska, MD, PhD, Seattle, WA (Moderator) Nothing to Disclose

Sub-Events

§SC01-01 Cardiac Keynote Speaker: Prognostic Role of Coronary CT Angiography
Monday, Nov. 26 10:30AM - 10:50AM Room: S504CD

Participants
Gregory Kicska, MD, PhD, Seattle, WA (Presenter) Nothing to Disclose

§SC01-03 The Intermediate-Term Impact of Coronary CT Compared to Stress Echocardiography During Risk
Assessment in Patients Undergoing Liver Transplantation: A Prospective Follow-Up Study in a
Consecutive Patient Population

Monday, Nov. 26 10:50AM - 11:00AM Room: S504CD

Participants

Patricia Tischendorf, Frankfurt, Germany (Presenter) Nothing to Disclose

Claudia Frellesen, Frankfurt, Germany (Abstract Co-Author) Nothing to Disclose

Christophe Arendt, MD, Frankfurt am Main, Germany (Abstract Co-Author) Nothing to Disclose

Thomas J. Vogl, MD, PhD, Frankfurt, Germany (Abstract Co-Author) Nothing to Disclose

Ralf W. Bauer, MD, Frankfurt, Germany (Abstract Co-Author) Speakers Bureau, Siemens AG; Speakers Bureau, Bayer AG; Speakers
Bureau, General Electric Company

PURPOSE

Aim of this study was to evaluate the intermediate-term impact of coronary Computed Tomography (cCT) versus Stress
Echocardiography (STE) as a cardiac risk stratification prior to liver transplantation in a consecutive patient population with
unknown coronary artery disease (CAD).

METHOD AND MATERIALS

From 2014 to 2017, 139 consecutive patients, who underwent cCT or STE as a part of the institutional liver transplantation
evaluation procedure, were enrolled unless they met the predefined exclusion criteria. 67 patients underwent non-enhanced CaSc
followed by prospectively ECG-triggered sequential coronary CTA, in addition to the Agatston-Score, we used the CAD-RADS
classification for risk assessment. 72 patients were examined by STE. Follow-up information concerning the primary endpoint,
consist of cardiac or non-cardiac death and the combined endpoint of cardiac death, myocardial infarction, revascularisation and
stroke was obtained from general practitioners, or treating hospitals, respectively.

RESULTS

The mean follow-up period was 569+442 days. During this time, 40 primary endpoints and 7 combined endpoints occurred. There
was no significant difference in the incidence of primary endpoints in patients with pos. cCT or STE compared to patients without a
pathological finding. In patients with pos. cCT, significantly more combined endpoint were observed than in the control group
(p=0.0004). Moreover, the absence of a pathological finding in cCT or STE was shown to exhibit high negative predictive value. On
multivariate analysis, Child-Pugh C liver status was the strongest independent predictor for an primary endpoint, with a 5-fold
increased risk. While pos. cCT was the strongest independent predictor for an combined entpoint.

CONCLUSION

cCT and STE both provide excellent risk stratification and intermediate-term prognostic value in patients with unknown CAD. cCTA
shows promising results in the initial work-up of unselected liver transplantation candicates with perviously unknown CAD. Patients
with positive findings in cCT were successfully routed towards revascularization leading to a non-significant difference concerning
the primary endpoint combared to patients with neg. cCT (p=0.47).

CLINICAL RELEVANCE/APPLICATION

Different cardiac imaging methods need to be investigated to avoid cardiac complications in patients undergoing liver
transplantation, because the prevalence of asymptomatic CAD is relatively high in this population.
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PURPOSE

To assess recent trends in utilization of coronary CT angiography (CCTA), based upon place-of-service and provider specialty.
METHOD AND MATERIALS

The nationwide Medicare Part B Physician/Supplier Procedure Procedure Summary Master Files for 2006-2016 were the data source.
CPT-4 codes for CCTA were selected. The files provided procedure volume for each code. Utilization rates per 100,000 Medicare
fee-for-service enrollees were then calculated. Medicare's place-of-service codes were used to identify CCTAs performed in private
offices, hospital outpatient departments (HOPDs), emergency departments (EDs), and inpatient settings. Physician specialty codes
were used to identify CCTAs interpreted by radiologists, cardiologists, and all other physicians as a group. Because these files
represent an entire population count, sample statistics are not required.

RESULTS

The overall CCTA utilization rate per 100,000 Medicare enrollees rose abruptly from 99.1 in 2006 to 210.3 in 2007, but then
progressively dropped to 107.1 by 2013. However, thereafter it rose each year, reaching 131.0 in 2016. The private office CCTA
utilization rate increased abruptly from 70.3 in 2006 to a peak of 150.1 in 2007, but thereafter dropped rapidly to 39.5 in 2016. The
HOPD rate rose from 22.9 in 2006 to 46.1 in 2007, then declined to 36.1 by 2010. However, it thereafter increased progressively to
69.8 in 2016. The ED rate increased continually from 0.4 in 2006 to 5.3 in 2016. Among inpatients, the rate was 11.0 in 2007 and
remained relatively unchanged through 2013. But in the 3 subsequent years, it increased to 16.4 by 2016. Radiologists' CCTA
market share in the 4 venues in 2016 were: offices 44%, HOPDs 62%, EDs 85%, inpatients 66%. Radiologists' overall share had
been 32% in 2007 (the peak year), compared with 60% for cardiologists. However, by 2016, radiologists' overall share was 58%,
compared with 38% for cardiologists.

CONCLUSION

After years of declining CCTA utilization, the rate is now increasing, primarily in hospital settings. The private office rate has
declined sharply. In a noteworthy reversal of another earlier trend, radiologists currently predominate in this procedure.

CLINICAL RELEVANCE/APPLICATION

After years of decline, the frequency of use of CCTA appears to be increasing, especially in hospital settings and among
radiologists.
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PURPOSE

Coronary plaques can be classified into the following histological categories: adaptive and pathological intimal thickening (AIT, PIT),
fibrous plaque (Fib), early and late fibroatheroma (EFA, LFA) and thin-cap fibroatheroma (TCFA). Advanced atherosclerotic lesions
(EFA, LFA, TCFA) carry higher risk versus early plaques (AIT, PIT, Fib). We sought to assess if radiomic analysis of coronary CTA is
superior to conventional CTA plaque assessment performed by experts to identify early vs. advanced lesions and to classify plaques
into the six histological categories.

METHOD AND MATERIALS

Coronary cross-sections of 95 plaques in 7 ex-vivo hearts were analyzed. Overall, 607 histology slides and coronary CTA cross-
sections were co-registered and analyzed in random order. We derived 1015 radiomic features from each CTA plaque cross-section.
Principal components accounting for 90% of the variation were derived. A multivariate k-nearest neighbors machine learning (ML)
model was built based-on these parameters. We calculated the diagnostic accuracy of the radiomics-ML model and plaque
attenuation pattern classification by experts to differentiate early from advanced atherosclerotic plaques and to classify CTA



cross-sections into the six histological categories. We compared the diagnostic accuracies between the models using the McNemar-
test.

RESULTS

After excluding sections with heavy calcium (n=32) and no visible atherosclerotic plaque on CTA (n=134), we analyzed 411 cross-
sections of which 30.4% (134/441) were advanced atherosclerotic lesions. The radiomics-ML model which included 13 parameters
correctly differentiated early from advanced plaques with a diagnostic accuracy of 82.3%, whereas the expert classification had a
diagnostic accuracy of 76.0% (p=0.001). Our ML model was able to classify 63.0% of the CTA cross-sections into the six
histological categories correctly.

CONCLUSION

Radiomics-based ML outperforms experts to identify advanced atherosclerotic lesions on coronary CTA. However, ML-based
classification of coronary plaques into the corresponding six histological categories has moderate accuracy. Further analysis with
larger samples size and validation is needed.

CLINICAL RELEVANCE/APPLICATION

Radiomics-based machine learning could increase the diagnostic accuracy of coronary CT angiography to identify gold-standard
histological entities.
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PURPOSE

The aim of this study is to evaluate the incremental diagnostic value of stress CTPdyn over CCTA in intermediate to high risk
patients scheduled for invasive coronary angiography (ICA) plus clinically indicated invasive fractional flow reserve (FFR) for
suspected CAD by using a low dose acquisition protocol with last generation of whole-heart single beat CT scanner.

METHOD AND MATERIALS

Consecutive symptomatic patients with intermediate-to-high pre-test probability of CAD and scheduled for clinically indicated
ICA+FFR, were prospectively enrolled. All patients underwent rest-CCTA followed by stress-CTP protocol with adenosine and with
injection of 0.7 ml/kg of iodixanol 320 as additional test. CCTA and CTP were defined positive for the presence of >= 50% stenosis
and for the presence of subendocardial hypoenhancement encompassing >= 25% of transmural myocardial thickness within a
specific coronary territory, respectively. At ICA, obstructive CAD was defined by the presence of >= 50% stenosis and
hemodynamically significant CAD was defined by the presence of > 50% stenosis on left main coronary artery, severe (> 80%) or
occlusive stenosis or FFR < 0.80. The additive value of CTP versus CCTA alone to rule out the presence of hemodynamically
relevant stenosis was assessed on a per-vessel basis.

RESULTS

Forty-eight patients [mean age: 65 + 8 years, male: 35 (73%)] were included in our study. Obstructive CAD was found in 38%
(54/144) of vessels and in 73% (35/48) of patients. Hemodynamically significant CAD was present in 23% (36/144) of vessel and in
54% (26/48) of patients. In a vessel-based model, CCTA alone and CCTA+CTPdyn showed a sensitivity, specificity, negative
predictive value, positive predictive value and diagnostic accuracy of 92%, 64%, 96%, 46%, 71% and 89%, 89%, 96%, 76%, 89%,
respectively. CCTA+CTPdyn showed a significant improvement in specificity (p: <0.001), positive predictive value (p: 0.002) and
diagnostic accuracy (p: <0.001) to rule out haemodynamically significant CAD as compared to CCTA alone. The mean radiation
exposure due to CTPdyn alone is 5.13 £ 1.51 mSv.

CONCLUSION

In patients with intermediate-to-high pre-test likelihood of CAD, low dose dynamic CTP had incremental value over CCTA alone to
diagnose the presence of hemodynamically significant CAD.



CLINICAL RELEVANCE/APPLICATION
Combination of CTP an CCTA can improve diagnosis of hemodynamically significant CAD.
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PURPOSE

To investigate the impact of triple-rule-out cardiac CT angiography (TRO-CTA) on patient management in patients presenting with
chest pain to the emergency department (ED) compared to standard of care (SOC) work-up.

METHOD AND MATERIALS

In this IRB-approved, HIPAA-compliant study we analyzed data of 2156 patients who presented to the ED with chest pain. Patients
were divided into two groups according to their cardiovascular risk: low-intermediate risk (<=1 risk factor regardless of body-mass-
index [BMI]) and high risk (>=2 risk factors and BMI >=30kg/m2 or >=4 risk factors regardless of BMI). Patients received either
TRO-CTA as an initial test or SOC without initial CTA. ED length of stay, downstream utilization of additional tests, and hospital
costs were compared between both groups.

RESULTS

515 patients were assigned to the high-risk group (TRO-CTA, n=274; SOC, n=241) and 1610 to the low-intermediate risk group
(TRO-CTA, n=837; SOC, n=773). No significant differences between groups and corresponding treatment arms were observed for
age, gender, or race. The rate of diagnosis of coronary artery disease (CAD), pulmonary embolism (PE), or aortic dissection (AD)
was significantly higher in the TRO-CTA vs. the SOC arm for the low-intermediate risk group (all p<0.05). Median ED wait time (5.0
vs. 7.0hrs, p<0.001), median total length of hospital stay (48.0 vs. 72.0hrs, p<0.001), additional downstream testing, rate of
invasive coronary angiography (11.6% vs. 38.7%, p<0.001), and total costs (9.184$ vs. 17.253$, p<0.001) were significantly lower
in the TRO-CTA vs. the SOC arm. No significant difference in the diagnosis of CAD, PE, or AD was found between TRO-CTA vs. SOC
in the high-risk group with significant lower median ED waiting time (4.0 vs. 8.0hrs, p<0.001), median total length of hospital stay
(48.0 vs. 72.0hrs, p<0.001), additional downstream testing, invasive coronary angiography (16.4% vs. 34.0%, p<0.001), and total
costs ($10,532 vs. $21,518, p<0.001) in the TRO-CTA vs. the SOC arm.

CONCLUSION

TRO-CTA as an initial imaging test in ED patients presenting with acute chest pain was associated with shorter ED and hospital
length of stay, lower utilization of downstream testing, and lower total cost both for the episode of care and overall.

CLINICAL RELEVANCE/APPLICATION

TRO-CTA is a robust imaging modality with lower resource use and lower cost in the work-up of patients presenting to the ED with
chest pain regardless of their a-priori risk.
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PURPOSE

Coronary heart disease is still the leading cause of death and the need for a prognostic assessment of CAD patients is continuously
increasing. With this regard, the anatomic and morphological approach is not completely satisfying in the CAD definition. The
purpose of our study was assessing the prognostic role of Adenosine Stress Cardiac Magnetic Resonance compared to Computed
Tomography Angiography (CTA) in the outcome of the heart patient

METHOD AND MATERIALS

55 patients with previous PTCA-stenting who underwent CTA examination and CMR with adenosine were included in our study. A 5-
year follow-up was carried out to evaluate the clinical evolution of these patients

RESULTS

Nine patients showed negative CTA and CMR under stress, with reported well-being in the 5-year follow-up. 78% of the remaining
patients showed stent filling defects in the CTA examination; among these, 86% showed also perfusion defect in the CMR,
associated to major cardiovascular symptoms referred in the follow-up, while the remaining 14% were negative for perfusion CMR
and for symptoms.22% of patients who showed perfusion alterations in CMR, although in absence of stent apparent filling defects in
CTA examination, reported acute myocardial infarction treated with re-stenting. 5 patients out of 18 with positive LGE images
developed MACE (arrhythmias, cardiac death).

CONCLUSION

Our experience shows how, despite a CTA examination positive for the presence of moderate stenosis, a negative Adenosine Stress
CMR represents a positive prognostic factor for the patient outcome. On the other hand, also with a negative CTA, the positivity of
Adenosine Stress CMR is strongly associated with a high probability of developing a cardiovascular accident and constitutes a
negative prognostic factor

CLINICAL RELEVANCE/APPLICATION

Our study demonstrates the prevalent role of Stress CMR in comparison to Computed Tomography as a predictive prognostic factor
in the outcome of heart patient
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PURPOSE

Aim of the study is to assess the diagnostic performance of CCTA alone, CTP alone and CCTA plus CTP performed with the latest
scanner generation that combine a whole-heart coverage with high spatial and temporal resolution, by using invasive coronary
angiography (ICA) as standard of reference.

METHOD AND MATERIALS

A cohort of consecutive patients referred for a clinically ICA for suspicion of ISR or progression of native CAD were enrolled. The
feasibility of CCTA, CTP and the combined evaluation CCTA plus CTP were calculated in a stent-based, territory-based and patient-
based analysis. Sensitivity, specificity, positive predictive value, negative predictive value and diagnostic accuracy of CCTA, CTP,
combined evaluation CCTA-CTP vs. ICA in a stent-based, territory-based and patient-based analysis. Radiation exposure of CCTA,
CTP and ICA was recorded.

RESULTS

Ninety-eight patients were enrolled (83 male, mean age 64 £ 9 years-old). CTP feasibility was significantly higher than CCTA
feasibility in a stent-based, territory-based and patient based analysis (97% vs. 87%, p=0.001; 98% vs. 92%, p=0.001; 97% vs.
70%, p<0.0001, respectively). The feasibility of the combined evaluation CCTA-CTP was significantly higher than CCTA feasibility in
a stent-based, territory-based and patient based analysis (96% vs. 87%, p=0.001; 99% vs. 92%, p<0.001; 100% vs. 70%,
p<0.0001, respectively). The diagnostic accuracy of CCTA was 81%, 85% and 79%, in a stent-based, territory-based and patient
based analysis, respectively; the diagnostic accuracy of CTP was 90%, 93% and 84%, respectively; the diagnostic accuracy of
combined CCTA-CTP was 85%, 90% and 83%, respectively; the diagnostic accuracy of concordant CCTA-CTP was 95% and 92% in
a territory and patient-based analysis, respectively. The diagnostic accuracy of CTP was higher than that of CCTA in a stent-
based (p=0.001) and territory-based (p<0.0001) analysis. The mean effective dose of the entire CT assessment (CCTA-CTP) was
2.76 £ 2.32 mSv.



CONCLUSION

The CTP assessment appears as more feasible and more accurate than the anatomical evaluation alone by CCTA in patients with
coronary stents. When results of CCTA and CTP are concordant, the diagnostic accuracy of the combined evaluation is very high
and associated with very low radiation exposure.

CLINICAL RELEVANCE/APPLICATION

Evaluation with cardiac CT of both anatomy and perfusion
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PURPOSE

Radio-water PET is the most accurate method in quantifying myocardial blood flow (MBF). Model-based analysis of perfusion MRI
with corrections of blood saturation and flow-dependent alteration in extraction fraction of gadolinium contrast medium may permit
quantification of absolute MBF. The purpose of this study was to determine the accuracy of MR measurements of rest and stress
MBF at 3.0T by using radio-water PET as a reference.

METHOD AND MATERIALS

Twenty-nine patients with suspected coronary artery disease underwent MRI including stress and rest perfusion MRI and LGE MRI
at 3.0T and radio-water PET. ATP stress and rest perfusion MRI were performed with injections of 0.03mmol/kg of Gd-DOTA. Dual
bolus method was used to correct blood saturation. Patlak plot method was employed in quantifying MBF. Myocardial unidirectional
influx constant (K1) was determined from blood input and myocardial output functions in 16 myocardial segments. The extraction
fraction of Gd-DOTA (E) was determined using K1 and PET-derived MBF (MBFPET) for the first 15 patients. For validation, MRI-
derived absolute MBF (MBFMRI) was calculated using the relation between E and MBF for the remaining 14 patients and compared
with MBFPET. The segments including myocardial infarction were excluded from the analysis.

RESULTS

In the first 15 patients, K1 by perfusion MRI was 0.60+0.21 ml/min/g at rest and 1.07+0.37 ml/min/g during stress, while MBFPET
was 1.15%0.35 ml/min/g at rest and 3.08+0.81 ml/min/g during stress. The relationship between E and MBF was E=1-exp(-
(0.24xMBF+0.63)/MBF). In the remaining 14 patients, MBFMRI at rest and during stress were 1.24+1.16 mi/min/g and 2.63+1.48
ml/min/g, while MBFPET at rest and during stress were 1.17+0.61 ml/min/g and 2.69+0.70 ml/min/g, respectively. MBFMRI showed a
good linear correlation with MBFPET (r=0.71, p<0.001). The measurement bias in measuring MBF between MRI and PET was
0.01+£1.06ml/min/g.

CONCLUSION

Model-based analysis of perfusion MRI at 3.0T with corrections of blood saturation and flow-dependent alteration of extraction of
gadolinium contrast medium allows for accurate quantification of MBF both at rest and during ATP stress.

CLINICAL RELEVANCE/APPLICATION

Accurate quantification of myocardial blood flow by using perfusion MRI may permit objective assessment of myocardial ischemia
and early detection of high risk patients in the routine cardiac MRI.
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PURPOSE

T2* BOLD imaging is a quantitative magnetic resonance imaging(MRI) technique allowing for evaluation of the balance between
supply/demand in myocardial oxygenation and myocardial hemorrhage. We sought to investigate the ability of T2* BOLD imaging to
differentiate reversible and irreversible myocardial injury as well as the time course of myocardial oxygenation after reperfusion in
patients with ST-segment elevation myocardial infarction (STEMI).

METHOD AND MATERIALS

Twenty two patients(age, 6011 years;77.27% male)with STEMI underwent cardiac MRI on four occasions: at 1 day, 3 days, 7
days, and 30 days after (percutaneous coronary intervention)PCI. T2* BOLD MRI was performed on a 3T scanner to assess
myocardial oxygenation in myocardial infarcted regions with or without intramyocardial hemorrhage (IMH), salvaged myocardium,
remote myocardium and normal myocardium.

RESULTS

T2* BOLD value in myocardial infarction(MI) with IMH was lowest(9.77+3.29ms), while that of the salvaged zone was the
highest(33.97+3.42ms). Hyperemia induced by inflammation may increase blood flow in the salvaged area. T2* BOLD value in
salvaged myocardium demonstrated a unimodal temporal pattern from 1 day(37.91+2.23ms) to 30 days(30.68%1.59ms).

CONCLUSION

T2* BOLD MRI performed in post-STEMI patients allows for accurate evaluation of myocardial damage severity, and can
discriminate between reversible and irreversible myocardial injury. The increased T2* BOLD values may imply the pathophysiological
mechanism of salvaged myocardium. T2* BOLD could represent a more accurate alternative without contrast to late gadolinium
enhancement (LGE) imaging in acute STEMI patients.

CLINICAL RELEVANCE/APPLICATION

BOLD MRI could evaluate the balance between supply/demand in myocardial oxygenation and myocardial damage severity, and
discriminate between reversible and irreversible myocardial injury and is recommended in the initial evaluation of STEMI patients.
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PURPOSE

To evaluate the performance of T2* mapping for intra-myocardial hemorrhage (IMH) detection in acute re-perfused myocardial
infarction and to demonstrate in vivo the pathophysiological coincidence of microvascular obstruction (MVO) and intra-myocardial
hemorrhage (IMH) at the level of the infarcted zone.

METHOD AND MATERIALS

74 consecutive Patients (Pts) after primary percutaneous intervention for first acute myocardial infarction (AMI) underwent
cardiovascular MR (CMR) within 1 week after treatment, using a standard protocol (T2 3IR-FSE, cine-SSFP, rest FGRET and 2D IR-
FGRE). Before gadolinium administration, we performed T2* mapping at the level of the infarct zone. T2* images were analyzed with
a dedicated software (Reportcard 4.0, GE Medical Systems), considering a T2* value <=20 ms as positive for IHM. First-pass
perfusion images were acquired during administration of different Gadolinium chelates at a standard dose of 0.1 mmol/kg; early and
late gadolinium enhancement (EGE and LGE) were obtained at 2-3 and 12-15 minutes after contrast injection, respectively.

RESULTS

On the basis of post-Gadolinium sequences, MVO in the infarct area was demonstrated in 34 Pts at the first pass perfusion images,
in 29 Pts at EGE and in 26 Pts in LGE images.A focal IMH was identified in 13/74 Pts at T2 3IR-FSE images, while on the basis of
T2* mapping IMH was detected in 28/74 Pts.We found that IMH coincided with the area of MVO: all 13 Pts with IMH at T2 3IR-FSE
images showed MVO at first pass perfusion and/or at EGE and LGE; all 28 Pts positive for IMH at T2* mapping showed MVO at EGE,
while only 2 Pts did not show MVO at LGE.



CONCLUSION

T2* imaging should be the preferred CMR method for assessment of IMH because its higher sensitivity than conventional T2 images.
Reperfusion IMH is closely associated with the presence of MVO and they represent patho-physiologically the same complication of
the ischemia-reperfusion injury.

CLINICAL RELEVANCE/APPLICATION

We demonstrated that MVO and IMH represent the same complication in re-perfused AMI. T2* mapping (better than T2) can be
used to assess MVO also in Pts not suitable for gadolinium administration.
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PURPOSE

To study the change of intramyocardial hemorrhage(IMH), myocardial edema(ME) and myocardial ischemia(MI) in reperfused
myocardial ischemic rat from 48h to 7d in a 7.0T MR scanner.

METHOD AND MATERIALS

Nine rats (SD, 250-300g, male) with 60min myocardial ischemia followed by 48h and 7d were investigated. The myocardial ischemia
was induced by occluding the proximal left anterior descending coronary artery, which was then released for reperfusion. The T2*-
mapping and T2-mapping pulse sequences (T2-mapping: TR/TE=1500ms/10,20,30 ms, MTX=192x192, FOV=50x50mm, slice
thickness=1.5mm. T2*-mapping: TR/TE=1000ms/3.5,7,10.5,14,17.5,21,24.5,28,31.5 ms, FA (Flip angle)=30°, MTX=192x192,
FOV=50x50mm, slice thickness=1.5mm) were implemented and optimized on a 7.0T MR system (BRUKER BIOSPEC 70/30, Germany).
Images were acquired on the short axis slices during mid-diastolic phase in each end-inspiratory period using both ECG and
respiratory gating systems. After the acquisition of T2*-mapping and T2-mapping images, Late gadolinium enhancement (LGE)
imaging was performed by FISP(TR/TE=5.2ms/1.8ms, FA=25°, MTX=256x256, FOV=50x50mm, slice thickness=1.5mm) to evaluate
the extent of myocardial ischemia after an injection of gadolinium diethylenetriamine pentaacetic acid (Gd-DTPA, Magnevist, Bayer
Health Care Pharmaceuticals) at a dose of 0.15 mmol/kg. The T2*-maps and T2-maps were calculated using a custom-made
software. The areas of edema regions were defined by high T2 values (> mean £ 2SD in remote areas) on T2 maps. The areas of
hemorrhage were identified as a hypointense core within a hyperintense territory on T2* maps. All areas were expressed as a
percentage of the whole myocardial tissue of left ventricle.

RESULTS

The area of ME and MI decreased from 48h (31.2+7.9%; 21.9+10.2%) to 7d (23.6+3.8%, p<0.01; 10.8+6.6%, p<0.01). However,
they were not significant different between the area of IMH at 48h (4.8+3.3%) and 7d (5.1+3.4%, p>0.05).

CONCLUSION

The area of ME and MI decreased, which may indicate the self-healing of myocardial edema and myocardial ischemia after
reperfusion. However, intramyocardial hemorrhage, caused by reperfusion injury, would not recover in this duration.

CLINICAL RELEVANCE/APPLICATION

Reperfusion will decrease myocardial ischemia and myocardial edema, but also cause sustained intramyocardial hemorrhage, which
should be recommended as an important risk point for percutaneous coronary intervention of myocardial ischemic patients.
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PURPOSE

To study the correlations between myocardial infarction and intramyocardial hemorrhage, area at risk in reperfused myocardial
ischemic rats with a comprehensive method on 7.0T MR.

METHOD AND MATERIALS

Eleven rats (SD, 250-300g, male) with 60min myocardial ischemia followed by 48hours reperfusion were investigated. The different
degrees of myocardial ischemia were induced by occluding the different section of proximal left anterior descending coronary artery.
The T2*-mapping and T2-mapping pulse sequences (T2-mapping: TR/TE=1500ms/10,20,30 ms. T2*-mapping:
TR/TE=1000ms/3.5,7,10.5,14,17.5,21,24.5,28,31.5 ms, FA (Flip angle)=30°) were implemented and optimized on a 7.0T MR system
(BRUKER BIOSPEC 70/30, Germany). Images were acquired on the short axis slices during mid-diastolic phase in each end-
inspiratory period using both ECG and respiratory gating systems. After the acquisition of T2*-mapping and T2-mapping images,
Late gadolinium enhancement (LGE) imaging was performed by FISP(TR/TE=5.2ms/1.8ms, FA=25°) to evaluate the extent of
myocardial ischemia after an injection of gadolinium diethylenetriamine pentaacetic acid (Gd-DTPA) at a dose of 0.15 mmol/kg. The
T2*-maps and T2-maps were calculated using a custom-made software. Area at risk were defined as the difference between
edema areas with high T2 values(> mean + 2SD in remote normal tissue areas) in T2 maps and positive enhanced area in LGE
images. The areas of hemorrhage were identified as a hypointense core within a hyperintense territory on T2* maps. All areas were
expressed as a percentage of the whole myocardial tissue of left ventricle.

RESULTS

Myocardial ischemia ranged from 9.5% to 47% (22.7+10.4%), intramyocardial hemorrhage ranged from 1.25% to 17% (5.3+4.5%),
area at risk ranged from 2.8% to 15.2% (8.443.9%). There was a significant positive correlation between myocardial ischemia and
intramyocardial hemorrhage (r=0.85, P<0.01), while a negtive correlation was found between myocardial ischemia and area at risk
(r=0.77, P<0.01).

CONCLUSION

Larger myocardial ischemia may cause larger intramyocardial hemorrhage and smaller area at risk in 48h reperfused myocardial
ischemic rats.

CLINICAL RELEVANCE/APPLICATION

The prognosis of intramyocardial hemorrhage and area at risk could be made by the area of reperfused myocardial ischemia, which
should be recommended as a critical index before percutaneous coronary intervention of myocardial ischemic patients.
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PURPOSE

To investigate the feasibility of deep-learning convolutional neural network (CNN) image segmentation for fully automated analysis
of late gadolinium enhanced (LGE) MRI in post-infarct patients.

METHOD AND MATERIALS

In 180 consecutive post-infarct patients LGE MRI was acquired prior to ICD implantation. An inversion-recovery 3D turbo-field echo
sequence was used with parallel imaging, in one or two breath-holds and reconstructed into 20-24 levels in the short-axis view with
a typical image resolution of 1.56x1.56x5 mm. For reference, an experienced observer manually traced the endocardial and
epicardial contours and assessed the region of myocardial scar using the Full Width Half Maximum (FWHM) method, followed by
visual correction, if needed. The cohort was randomly divided into a training set of 150 (3,606 images) and a testing set of 30
subjects (726 images). The training images were augmented into a total of 144,240 images by applying moderate rotation (-15 to
15 degree) and scaling (0.8 to 1.25). The U-Net CNN architecture was adopted to learn the manual segmentation from the training
set, using cross entropy as the metric, with a learning rate of 10-4, in 50 epochs, initialized from a previously trained network for
cine MR segmentation. The trained network was evaluated on the 30 independent testing subjects. We evaluated: (1) the
accuracy of endocardial and epicardial contour in terms of average perpendicular distance (APD) in pixels, and (2) the accuracy of
identified myocardial scar size per subject.

RESULTS

On the independent training set, the APD was 1.10+0.39 and 1.09+0.29 pixels for the endocardial and epicardial contours,
respectively. The identified scar size per subject was not significantly different between the CNN and the human observer:
29.1+21.3 g vs. 31.7420.8 g (p=0.2). The processing time for CNN based segmentation was less than 0.2 seconds per subject.

CONCLUSION

Deep-learning CNN shows great promise in the challenging segmentation problem of automated LGE MRI quantification in post-
infarct patients, by simultaneously identifying the left ventricle and myocardial scar in a fully automated manner.

CLINICAL RELEVANCE/APPLICATION



With further validation, the developed deep-learning CNN can be used to rapidly identify and quantify the myocardial scar from LGE
MRI, avoiding time-consuming and user-dependent scar assessment and contour tracing.
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PURPOSE

To analyze existing data on the extent of myocardial edema and necrosis measured by T2-weighted and late gadolinium
enhancement (LGE) magnetic resonance (MR) imaging after ST-segment elevation myocardial infarction (STEMI).

METHOD AND MATERIALS

We searched MEDLINE, EMBASE, and ISI Web of Science for patient studies reporting the extent of myocardial edema and necrosis
measured by T2-weighted and LGE MR imaging after STEMI. All information on patient demographics, treatment features, and
imaging techniques reported by included studies were extracted. Multiple imputation was used for missing data and mixed-effects
models to identify significant predictors of edema and necrosis. Follow-up data were used to evaluate the further temporal
evolution of edema and necrosis.

RESULTS

Forty-four studies with 5028 patients were included. Overall, edema area measured using T2-weighted MR imaging during the first
week after STEMI was 33.8% of left ventricular (LV) myocardium (confidence interval [CI]: 31.9, 36.5), necrosis area measured
using LGE MR imaging was 18.1% of LV myocardium (CI: 14.7, 21.4), and the proportion of edematous myocardium without necrosis
was 42.0% (CI: 34.6, 49.4). Each hour of delay in revascularization increased necrosis by 3.6% of LV myocardium (95% CI: 1.1,
6.0; P =.013) and decreased the proportion of edematous myocardium without necrosis by 12.5% (95% CI: 6.9, 18.1; P =.002),
while edema was not significantly affected. Other significant predictors were the degree of obstruction of the culprit artery before
revascularization and the applied method for interpreting MR images. Within 6 months after STEMI, edema disappeared, while
necrosis decreased only slightly but significantly.

CONCLUSION

This meta-analysis indicates that myocardial edema on T2-weighted MR imaging delineates the area at risk after STEMI and can be
used to quantify the proportion of reversibly injured myocardium, commonly defined as myocardial salvage index, when combined
with LGE MR imaging of necrotic myocardium.

CLINICAL RELEVANCE/APPLICATION

Quantification of the proportion of reversibly injured, salvaged myocardium after STEMI by T2-weighted and LGE MR imaging allows
evaluation of therapeutic efficiency.
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PURPOSE

To determine the prevalence of occult myocardial scars (OMS) on contrast-enhanced cardiovascular magnetic resonance imaging
(CMR) in asymptomatic patients with type 2 diabetes mellitus (DM) and to assess the relationship between the occurrence of OMS
detected with CMR and coronary atherosclerosis observed with contrast-enhanced coronary computed tomography angiography
(CCTA).

METHOD AND MATERIALS

This multi-center, prospective, open-label study included asymptomatic patients with type 2 DM and at least two identified cardiac
risk factors, scheduled to undergo CMR and CCTA procedures. CMR and CCTA were performed with gadoterate meglumine
(Dotarem®, Guerbet) and iobitridol (Xenetix®, Guerbet), respectively. The prevalence of OMS was calculated on CMR. For each
main coronary artery, stenosis degree and plaque characteristics were assessed on CCTA. For each myocardial segment with OMS,
the corresponding infarct-related artery (IRA) was identified according to the American Heart Association recommendations. The



characteristics of the plaques located in IRA were compared to those located in non-IRA.
RESULTS

Among the 348 patients included (mean (£SD) age: 60.2+6.5 years; male: 60.9%; mean BMI: 25.4%+3.1 kg/m2), 322 patients
completed both CMR and CCTA procedures. At least one OMS was detected by CMR in 23 patients (7.1%). CCTA showed a
significant stenosis (>50% diameter reduction) or occlusion for 13 (56.5%) of the 23 patients with OMS and for 67 (22.4%) of the
299 patients without OMS. Sixty-two IRA plaques and 52 non-IRA plaques were identified with CCTA in patients with OMS. In IRA,
16.1% plaques were non-calcified, 22.6% mixed and 61.3% calcified while in the non-IRA, 30.8% were non-calcified, 17.3% mixed
and 51.9% calcified. No differences in calcification status were demonstrated between IRA and non-IRA plaques (p=0.175, Chi2).

CONCLUSION

OMS were identified with CMR in 7.1% of asymptomatic patients with type 2 DM. No significant difference was demonstrated in
plaque characteristics between IRA and non-IRA in patients with OMS. Further investigations are still required to determine whether
the occurrence of OMS is related to atherosclerosis detected with CCTA.

CLINICAL RELEVANCE/APPLICATION

CT and MRI screening in diabetes patients without chest pain can provide the information of occult myocardial infarction and its
relationship to coronary arterial disease.
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PURPOSE

To evaluate the diagnostic accuracy of multi-parametric CMR in assessment of myocardial viability in chronic ischemic patients
using 4 different techniques; delayed gadolinium enhancement(DGE) as gold standard for detection of scar burden, CMR feature
tracking(CMR-FT) at rest and with low dose dobutamine(LDD), visual assessment of myocardial contractility with LDD and LV end-
diastolic wall thickness(EDWT)

METHOD AND MATERIALS

15 patients(53%12years) &10 controls(38+11years) were prospectively enrolled. All subjects had CMR exams on 1.5T scanner. A
LDD 1V infusion was administrated in 2 stages, 3 minutes each, with a dose of 5 pg/kg/min that is increased to 10 pg/kg/min in 2nd
stage. LV was divided into 16 segments and FT parameters were derived from SSFP Cine images using dedicated software. Viable
myocardium was defined as a dobutamine induced increase in resting FT values of >20 % & systolic wall thickening of >=2 mm by
visual assessment. A segment with no or <=50 % fibrosis on DGE & EDWT of >5 mm was defined as viable

RESULTS

240 segments were analyzed for patients at rest & with LDD &160 segments for controls at rest. 44 segments were non-viable
based on DGE &196 were viable. Both peak global circumferential(Ecc) & radial(Err) strains were significantly impaired in ischemic
patients compared to healthy(-12.84+7.72 vs -19.63+7.08,P<0.0001 & 22.07+15.19 vs 30.90+18.59,P=0.0039)respectively. With
segmental Ecc, 50 segments were identified as non-viable & 190 as viable(sensitivity 72%,specificity 91% &diagnostic accuracy
87%).With segmental Err, 49 segments were identified as non-viable & 191 as viable(sensitivity 54%,specificity 87% & diagnostic
accuracy 81%).By visual assessment of myocardial contractility with LDD, 43 segments were identified as non-viable & 197 as
viable(sensitivity 70%,specificity 86% & diagnostic accuracy 88%).Based on EDWT assessment, 41 segments were identified as
non-viable & 199 as viable(sensitivity 50%,specificity 90%& diagnostic accuracy 83%)

CONCLUSION

Quantitative assessment of Ecc & Err with FT, along with EDWT & qualitative visual assessment of myocardial contractility at rest &
with LDD may improve diagnostic accuracy of non-viable segments with moderate sensitivity & high specificity

CLINICAL RELEVANCE/APPLICATION

FT and EDWT are non-contrast parameters that could be of particular importance in determining viability in patients with impaired
glomerular filtration rate or patients with known hypersensitivity to contrast agents
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PURPOSE

A large number of patients undergo annual lung cancer screening with low-dose chest CT. The CT data contains significant
information about health of the patient, beyond simple lung cancer status. The National Lung Cancer Screening (NLST) database
provides a large dataset with correlated clinical metadata, which can be used to train machine learning algorithms to extract as
much useful health information as possible. The aim of the study is to develop and validate a 3D convolutional neural network
algorithm on these CT studies to predict the likelihood of various major diseases: diabetes, heart disease, COPD, and stroke.

METHOD AND MATERIALS

We extracted random samples of 16,780 scans from NLST. Data preprocessing consisted of isotropic resolution resizing and
standardization to 350 x 350 x 35 pixel size. Data was augmented with random rotations between -15 and 15 degrees. The
processed samples were passed through a 3D convolutional neural network (CNN) with architecture loosely inspired by the VGG-
Net. Modifications included generalization to 3D dataset, more gradual pooling across the z-axis, and use of batch normalization.
Stochastic gradient descent optimizer and sparse categorical crossentropy loss function were utilized. Final results were gathered
using a separate testing set extracted from the NLST dataset. Error analysis was conducted.

RESULTS

We performed training and testing for classification of the following diseases: diabetes, heart disease, COPD, and stroke. For each
disease respectively, we achieved an ROC AUC of 0.75, 0.70, 0.74, 0.69 on the test sets. ROC curves are displayed in Figure (1).
For each of these results, a single radiologist with deep learning expertise manually inspected random samples of correct and
incorrect predictions to ensure absence of any systematic errors. None was identified. Testing sets were confirmed to be an
accurate representation of the training sets with regards to positive/negative example ratios.

CONCLUSION
Our 3D CNN model successfully predicted the likelihood of various diseases from lung cancer screening chest CT studies.
CLINICAL RELEVANCE/APPLICATION

The algorithm can be used to provide patients with useful health information about major diseases, in addition to the formal lung
cancer screening interpretations by radiologists.
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PURPOSE

Evaluate the utility of deep learning to improve the specificity and sensitivity of lung cancer screening with low-dose helical
computed tomography (LDCT), relative to the Lung-RADS guidelines.

METHOD AND MATERIALS

We analyzed 42,943 CT studies from 14,863 patients, 620 of which developed biopsy-confirmed cancer. All cases were from the
National Lung Screening Trial (NLST) study. We randomly split patients into a training (70%), tuning (15%) and test (15%) sets. A
study was marked "true" if the patient was diagnosed with biopsy confirmed lung cancer in the same screening year as the study.A
deep learning model was trained over 3D CT volumes (400x512x512) as input. We used the 95% specificity operating point based
on the tuning set, and evaluated our approach on the test set. To estimate radiologist performance, we retrospectively applied
Lung-RADS criteria to each study in the test set. Lung-RADS categories 1 to 2 constitute negative screening results, and
categories 3 to 4 constitute positive results. Neither the model nor the Lung-RADS results took into account prior studies, but all
screening years were utilized in evaluation.

RESULTS

The area under the receiver operator curve of the deep learning model was 94.2% (95% CI 91.0, 96.9). Compared to Lung-RADS on
the test set, the trained model achieved a statistically significant absolute 9.2% (95% CI 8.4, 10.1) higher specificity and trended
a 3.4% (95% CI -5.2, 12.6) higher sensitivity (not statistically significant).Radiologists qualitatively reviewed disagreements
between the model and Lung-RADS. Preliminary analysis suggests that the model may be superior in distinguishing scarring from
early malignancy.

CONCLUSION

A deep learning based model improved the specificity of lung cancer screening over Lung-RADS on the NLST dataset and could
potentially help reduce unnecessary procedures. This research could supplement future versions of Lung-RADS; or support assisted
read or second read workflows.

CLINICAL RELEVANCE/APPLICATION

While Lung-RADS criteria is recommended for lung cancer screening with LDCT, there is still an opportunity to reduce false-positive
rates which lead to unnecessary invasive procedures.
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PURPOSE

Lung-RADS is widely used to classify nodules detected on lung cancer screening CT. Using data from the National Lung Cancer
Screening Trial (NLST), we examined whether integration of patient demographics, clinical history, and CT texture features could
improve our ability to predict long-term lung cancer development. Since most screening CTs detect early stage lung cancers, we
further examined if our algorithm could predict cancer progression and overall survival in patients with resected stage I lung
cancers.

METHOD AND MATERIALS

Demographics, clinical history, and baseline CT images from 24,386 NLST participants were analyzed using survival machine learning
(SML). Nodule volume was calculated by V=3.14LR2 where L=longest diameter, R=longest perpendicular diameter/2. Subjects were
partitioned into 4 risk groups to test hazards ratios (HR). The SML partition was compared to that from Lung-RADS. For the stage I
lung cancer subgroup, the time from lung cancer diagnosis to death was used as the SML endpoint.

RESULTS

At the time of baseline CTs, the 4 risk groups were classified by: high (largest nodule L>10mm, V>6358mm3; n=85), mid-high
(largest nodule L>10mm, V<=6358mm3; n=1219), mid-low (largest nodule L=5~10mm, smoking>40 years; n=1736), and low (all



others; n=21346). Compared to our low risk group, HRs for time to lung cancer onset were 91.5, 11.1, 4.0 for high, mid-high, and
mid-low risk groups respectively (all p<0.0001). In contrast, the HRs from Lung-RADS categories 4, 3, and 2 were 5.68, 1.27, and
0.75 respectively as compared to category 1 (p values: <0.0001, 0.056, 0.058). For stage 1 lung cancers, demographics, nodule

margins, lymph node enlargement, and blood vessel involvement jointly affected the rate of cancer progression and overall patient
survival.

CONCLUSION

Using the NLST data, our new classification outperforms Lung-RADS in stratifying risk and predicting long-term lung cancer
development. Furthermore, in pathologically defined stage 1 patients who received surgery, our new classification can identify
those with poor survival suggesting that it can do so independently of cancer stage.

CLINICAL RELEVANCE/APPLICATION

Our new classification outperforms Lung-RADS in stratifying risk and predicting long-term lung cancer development and can identify
stage 1 patients with poor survival suggesting that it can do so independently of cancer stage.
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PURPOSE

To evaluate the effect of semiautomated segmentation and computer-aided detection (CAD) system for lung nodule on lung cancer
screening based on the Lung-RADS.

METHOD AND MATERIALS

We utilized the data from an ongoing nationwide multi-center lung cancer screening project with low dose chest CT. This project
started with a visual assessment and manual measurement system (a manual system) and changed into a cloud-based software
system which equipped with a semiautomated nodule segmentation and CAD system (a software system). In a software system, an
average diameter of a nodule for the Lung-RADS was calculated on a plane showing the maximal cross sectional area of a nodule.
For this study, an average diameter on axial planes was also calculated. We compared the number of detected lung nodules and
distribution of Lung-RADS categories between two systems. When the results of before and after CAD were available (the number
of cases, 2374), the effect of CAD was evaluated.

RESULTS

The number of cases and the number of nodules for both systems are as follows: a manual system, 1821 cases, 1630 nodules; a
software system, 4665 cases, 6116 nodules. Significantly greater number of nodules (0.90 vs. 1.31 nodule/case) were detected at
a software system. The size of nodule was significantly larger (5.5 vs. 4.6 mm) at a software system, but there was no significant
difference in the size of nodules between two systems when axial planes were used in calculating an average diameter in a
software system. Both the per-case (9.8% vs. 17.4%) and per-nodule (12.9% vs. 17.9%) proportion of positive test (category
3/4) were significantly higher at a software system. By applying the CAD results, not only the number of the detected nodules
(0.77 vs. 1.23 nodule/case) but also the per-case proportion of positive test (11.6% vs. 17.1%) were significantly increased.

CONCLUSION

By applying a semi-automated segmentation and CAD system, the number of detected nodules and the proportion of positive test
were significantly increased.

CLINICAL RELEVANCE/APPLICATION

Semiautomated segmentation and CAD have important effects on the Lung-RADS positive rate. Therefore, detailed guidelines should
be provided for the use of software in lung cancer screening.
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PURPOSE

The accuracy of radiologists reading lung cancer screening CT in a previous study shows a false-negative rate (FN) of 3.5% to
8.1%. The purpose of this study was to assesses if CAD can reduce the FN and CT reading time.

METHOD AND MATERIALS

We conducted a randomized trial in 148 smokers participating in our ongoing Lung Cancer Screening Project (75M:73F, 66%7yrs, 59
ex- vs. 89 current-smoker). Chest CTs were randomized into two arms. In the CAD and Technician first arm (CAD+Tech-1st), CAD
findings were displayed first, a technician accepted or rejected CAD findings and added probable nodule(s), then a chest radiologist
accepted or rejected the CAD +Tech findings adding additional nodule(s). In the RAD-first arm (RAD-1st) the same radiologist read
the CT first with CAD marks hidden, then turned on CAD to accept true nodules including those only found by CAD and delete the
non-nodule CAD findings. The number of true nodules and reading time were recorded.

RESULTS

The reading times were 6.2 + 3.4 min (range: 2-18) vs. 8.3 £ 5.4 min (range: 3-30) for CAD+Tech-1st vs. RAD-1st arms (p=0.012)
for CTs with >=1 nodule; and 4.4%1.5 min (range: 2-10) vs. 8.749.5 min (range: 3-30) for those without nodules (p=0.07). By the
three detection methods, 212 true nodules were found in 97 CTs in the CAD+Tech-1st arm. CAD detected 82 and technician added
93 true nodules, giving a combined sensitivity of 83%. There were 37/212 nodules found only by the radiologist; 12/37 were the
most important nodule, and 1/37 was the only nodule that drove follow-up. In the RAD-1st arm 71 true nodules were found in 51
CTs; 36/71 (51%) were found by both CAD and radiologist. The radiologist missed 2 true nodules in 2 participants (2/51, 4%) which
were detected by CAD and altered their follow-up protocol. The radiologist's detection sensitivity slightly increased with CAD (97%
to 100%). CAD missed 33/71(46%) true nodules found by the radiologist, 16/33 (48%) were key nodules and 11/16 were the only
nodule, changing follow-up.

CONCLUSION

CAD+Tech speed up the radiologist's nodule detection on screening chest CT. CAD detected nodules in 4% subjects where no
nodule was identified by the radiologist, changing imaging follow-up protocol.

CLINICAL RELEVANCE/APPLICATION

While CAD+Tech as first reader cannot replace the radiologist, CAD could play an important role in lung cancer screening by saving
radiologists' time, and importantly reduce their FN rate by 4%.
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PURPOSE

Prior studies have found that patients with mental illness are more likely to smoke compared with patients without mental illness.
Lung Cancer Screening (LCS) with LDCT decreases lung cancer mortality in eligible current or former smokers. There is limited
population-based information about LCS eligibility in patients with mental illness. Our purpose was to determine if patients with self-
reported mental illness are more likely to be eligible for LCS and smoking cessation interventions compared to patients without
mental illness using nationally representative federal cross-sectional survey data.

METHOD AND MATERIALS

Retrospective analysis of 2015 National Health Interview Survey (NHIS), a nationally representative, federal cross sectional survey
was conducted. Individuals 55-77 yrs without lung cancer were included. The proportion of survey participants eligible for LCS was
calculated and compared in patients with and without self-reported mental illness. Multiple variable logistic regression analyses were
conducted comparing LCS eligibility in patients with and without self-reported mental illness, adjusted for potential confounders
(age, race, and insurance status). Adjusted odds ratios were calculated with 95% confidence intervals. Analyses were performed
accounting for complex survey design elements.

RESULTS

11,325 individuals between ages 55-77 were included (mean age 64.1, 52.8% female, 74.9% white) of whom 2.8% reported at least



one mental illness. Of individuals with self reported mental illness, 18.7% met eligibility criteria for LCS and 25.8% were current
smokers. Of individuals without self reported mental iliness, 10.6% met eligibility criteria for LCS and 12.9% were current smokers.
Patients self-reporting mental illness were more likely to be eligible for LCS (Adjusted OR 1.89, 95% CI 1.30 to 2.75, p = 0.001) and
more likely to be current smokers (Adjusted OR 2.20, 95% CI 1.59 to 3.07, p < 0.001) than patients without mental illness.

CONCLUSION

Patients with self-reported mental illness have a higher smoking prevalence and are nearly twice as likely to be eligible for LCS
compared with patients without mental illness.

CLINICAL RELEVANCE/APPLICATION

Radiologists have an opportunity to collaborate with psychiatry and primary care in developing targeted LCS outreach efforts for
patients with mental illness who are at increased risk of developing lung cancer due to their higher smoking prevalence.
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PURPOSE

To describe the results of the first two rounds of screening of our clinical low-dose CT lung cancer screening program targeting a
minority, socioeconomically disadvantaged, high-risk population different from that studied in the National Lung Screening Trial.

METHOD AND MATERIALS

All participants met USPSTF and/or NCCN eligibility criteria for lung cancer screening. A coordinator enrolled eligible individuals,
scheduled their screening exams, and organized their transportation.

RESULTS

1029 individuals were referred from 7/21/2015 through 3/20/2018. 119 individuals declined screening, and 230 were unable to be
contacted. Of 717 participants who agreed to participate, 411 met eligibility criteria for lung cancer screening. 370 patients
underwent their baseline LDCT during this time period. 203 males (55%) and 167 females received baseline LDCT, with a mean age
of 60 years. The median pack-years was 42 (range 20-132), and 81% of participants were current smokers. The ethnic makeup of
the population was 77% black, 9% white, 8% Hispanic/Latino, and 5% Asian. 57% of participants had no more than a high school
education. 33% of participants reported occupational exposure to one or more lung carcinogens. 84% (312) of patients received a
Lung-RADS score of 1 (92) or 2 (220), 8% (29) received a score of 3, 5% (19) a score of 4A, and 3% a score of 4B (8) or 4X (2). 3
patients have been diagnosed with lung cancer to date: 1 stage IIB, 1 stage IIIB, and 1 stage IV. 28% (105) of patients had
potentially significant incidental findings including interstitial lung disease (16), severe emphysema (14), aortic aneurysm (7),
moderate-severe coronary calcifications (45), extrapulmonary masses (32), and pulmonary hypertension (4). 54% (147/271) of
participants who were due for annual rescreening returned for their first annual LDCT. 93% (136) of these patients received a
Lung-RADS score of 1 (21) or 2 (115), 3% (4) received a score of 3, 1% (2) a score of 4A, and 3% a score of 4B (5) or 4X (0).

CONCLUSION

Lung cancer screening with LDCT in a minority, socioeconomically disadvantaged, high-risk population is feasible but may yield a
different lung cancer profile than screening in more privileged communities. Adherence to annual rescreening and follow-up
recommendations is challenging in this population.

CLINICAL RELEVANCE/APPLICATION
Minority, socioeconomically disadvantaged populations may experience different benefits from LDCT lung cancer screening.
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PURPOSE

To compare the performance of the Vancouver Risk Calculator (VRC) with ACR Lung-RADS for a lung cancer screening cohort in an
urban, diverse clinical setting.

METHOD AND MATERIALS

IRB approval was obtained. All lung cancer screening patients who had their initial screening CT from December 2012-June 2016
demonstrating a nodule comprised the study population. Each exam was assigned a Lung-RADS score, with 4A and 4B considered
positive. The VRC calculates the risk of cancer at different thresholds using 9 patient and imaging variables, with a 5% threshold
considered positive. Analysis was performed on a per-patient level based on the largest nodule. Follow-up information was obtained
via EMR, cancer registry and NDI. Patients with initial studies suspicious for malignancy but without histologic confirmation were
adjudicated on a case-by-case basis. Performance characteristics to predict lung cancer were compared for Lung-RADS and VRC.

RESULTS

486 patients, 261(53.7%) women, mean age 63+5.2, comprised the study population. Mean follow-up time was 36.9+ 11.1 months,
and 61(12.6%) patients were lost to follow-up. Lung cancer was diagnosed in 35(7.2%). Lung-RADS had 10 FP and 14 FN while VRC
5% had 30 FP and 8 FN. Overall sensitivity, specificity and accuracy for Lung-RADS was 61.1%, 97.8%, and 94.9% and for VRC 5%
was 77.8%, 93.3%, and 92.2%, respectively.

CONCLUSION

In comparison with Lung-RADS, the VRC demonstrated higher sensitivity but lower specificity and accuracy in predicting malignancy
among patients in a diverse clinical lung cancer screening program.

CLINICAL RELEVANCE/APPLICATION

LungRADS and VRC achieved complementary results in a diverse urban clinical lung cancer screening program. Use of the two, in
concert, may improve lung cancer prediction.
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PURPOSE

The purpose of this study was to evaluate the potential performance of lung MRI (MRI) vs. low dose CT (LDCT) using a Markov
model of lung cancer screening. We hypothesized that MRI would be a cost-effective alternative to LDCT.

METHOD AND MATERIALS

We converted the MISCAN Lung microsimulation of lung cancer progression into a Markov cohort model with transition probabilities
based on histology/stage. Our model uses published data to specify lung cancer incidence and background non-lung cancer
mortality based on gender, age and smoking burden, and survival after diagnosis by gender, histology and stage. Published LDCT
screening sensitivity (Sn) and specificity (Sp) by stage/histology was used to populate the LDCT model parameters. For MRI, the
Sn and Sp were based on published data of solid nodules using size and T2 contrast-to-noise ratio. Our model follows a large cohort
of age-60 males with 2 packs/day smoking history for 20 years. The time-0 composition of the cohort was a mixture of well and
undiagnosed cancer patients from the model when run from age 42. At each annual screening, portions of the surviving cohort
experience true/false, positive/negative outcomes with true positives moving to treatment. Costs for screening LDCT ($256), work-



up, and treatment were extracted from CMS procedure cost data and the literature. Sensitivity analysis was performed on Sn/Sp of
MRI and costs of MRI. Results of interest include life-years/patient (LYs), net monetary benefit (NMB), and cost-effectiveness
(C/E) of MRI relative to LDCT.

RESULTS

LYs for MRI screening were 13.28 vs. 13.29 for LDCT. Using an acceptable cost/LY of $100,000, MRI resulted in a net-monetary
benefit (NMB) of $3,744 over LDCT. MRI saves $2656/patient over LDCT, while losing only 3.97 life days, for a favorable C/E ratio of
$244,189/LY. Cost ranging from $256 to $375 result in a favorable C/E ratio for MRI.

CONCLUSION

Based on this simulation, MRI provides an equivalent LY benefit with cost-savings over LDCT lung cancer screening at reasonable
MRI costs. This finding is driven by improved specificity of MRI for solid nodule characterization.

CLINICAL RELEVANCE/APPLICATION

Markov simulation of a high-risk screening cohort shows that Lung MRI has the potential to be a cost-effective alternative to low-
dose CT screening.
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PURPOSE

To evaluate dose reduction and image quality of 80 kV CT pulmonary angiography (CTPA) reconstructed with model-based iterative
reconstruction (IMR), and compared with 100 kV CTPA with hybrid iterative reconstruction (iDose4).

METHOD AND MATERIALS

One hundred and fifty-one patients were prospectively investigated for pulmonary embolism; a study group of 76 patients
underwent low-kV setting (80kV,automated mAs) CTPA study, while a control group of 75 patients underwent standard CTPA
protocol (100kV; automated mAs); all patients were examined on 256 MDCT scanner (Philips iCTelite). Study Group images were
reconstructed using IMR while the Control Group ones with iDose4. CTDIvol, DLP and ED were evaluated. Region of interests placed
in the main pulmonary vessels evaluated vascular enhancement (HU); signal-to-noise ratio (SNR) and contrast-to-noise ratio (CNR)
were calculated.

RESULTS

Compared to iDose4-CTPA, low kV IMR-CTPA presented lower CTDIvol (6.41 £ 0.84 vs 9.68 = 3.5 mGy) and DLP (248.24 + 3.2 vs
352.4 £ 3.59 mGy x cm), with ED of 3.48 £ 1.2 vs 4.93 * 1.8 mSv. Moreover IMR-CTPA showed higher attenuation values (670.91 %+
9.09 HU vs 292.61 £ 15.5 HU) and a significantly higher SNR (p<0,0001) and CNR (p<0,0001). The subjective image quality of low
kV IMR-CTPA was also higher compared with iDose4-CTPA (p<0,0001).

CONCLUSION

Low dose CT with IMR represents a feasible protocol for the diagnosis of pulmonary embolism in the emergency setting and permits
to achieve excellent diagnostic images (in terms of subjective quality) with extremely low noise, and a significant reduction of the
dose led to the patient (in terms of mSv) within reasonable reconstruction times (less than 120 seconds).

CLINICAL RELEVANCE/APPLICATION

Low kV IMR approach allows a significant dose reduction of CTPA studies improving attenuation values, SNR and CNR in the
pulmonary vessels, as compared with standard kV iDose4-CTPA.
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PURPOSE

Aim of this study was to evaluate the validity of a new system score and its utility in the Emergency Room to estabilish the
necessity to drainage pneumothorax diagnosed by ultrasound in unstable adults major trauma.

METHOD AND MATERIALS

Retrospective observational study that involved, from January 2015 to January 2018, 274 adults patients with pneumothorax,
evaluated by lung ultrasound in Emergency Room during Primary Survey. All ultrasound were performed with portable ultrasound
machine in Emergency Room, with patients lying on the spinal board stretcher. It was applied a system score which included the
evaluation of the lung point site (parasternal =1, emiclavear =2 or axillary line=3), the presence of pleural effusion (><300 mi=1 o 0)
and the position of the heart (with o without dislocation=1 o 0). Cut off estabilished to indicate the necessity of the thorax
drainage was 4. All patients underwent to MDCT (gold standard) and the results compared.

RESULTS

Among the enrolled patients with pneumothorax 184/274 had a score > 4 and the necessity of a drainage was indicated on the
report. Of these in 164 the necessity was confirmed by CT, while in 20 the patients were just observed. Among the 20 'false
positive to need drainage' of our retrospective review, someone had a high BMI (8), someone had subcutaneous emphysema (5),
while in the other or there was an overvaluation by the US evaluation or the patients conditions improved (7).

CONCLUSION

Our data regarding the validity of a new system score should be useful in deciding the necessity of a draining tube in major trauma
unstable patients. This score would allow an early diagnosis and a promptly therapeutic decision, avoiding wasting time, essential in
patients with many traumatic lesions and above all with serious pneumothorax.

CLINICAL RELEVANCE/APPLICATION

Identify an useful new scoring system, helpful to estabilish the necessity to drainage pneumothorax diagnosed by ultrasound, in
unstable adults major trauma
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PURPOSE

Cardiac output (CO) is an important metric that has diagnostic and prognostic value in emergency and inpatient settings. However,
determining CO currently requires invasive or costly procedures such as Swan-Ganz catheterization (SGC) or cardiac MR (CMR). CT
for pulmonary angiography (CTPA) is a commonly performed examination that provides a snapshot of exogenously administered
contrast as it distributes through the thoracic vasculature in a manner chiefly determined by CO. We hypothesized that by
measuring attenuation in different vessels we could (1) identify patients with reduced CO and, potentially, (2) quantify CO.

METHOD AND MATERIALS

We retrospectively identified patients who underwent SGC or CMR within 14 days of CTPA between 1/1/2006 to 12/30/2016. Using
CO values from SGC or CMR as the gold standard, patients were stratified into three groups: CO < 4 L/min (low), 4-8 L/min
(normal), and over 8 L/min (high). All CT studies were performed using a standardized protocol with a fixed delay of 22 sec and an
injection rate of 4 cc/s. For each patient, density (HU) was measured in the superior vena cava [SVC], main pulmonary trunk [PT],
and ascending aorta [AO] on a single mid-thoracic transaxial slice. Densities and density differences were then compared with
measured vales of CO.

RESULTS

We identified 119 patients with concurrent CO measurements and CTPA studies within the study period. Compared to patients with
normal CO (n=76, 63.9%), patients with low CO (n=35, 29.4%) exhibited higher attenuation in the SVC (1305+846 vs 944.4+556.8
HU, p=0.026) and PT (518.4+149.6 vs 385.3+122.4 HU, p<0.001). Adjusting for body surface area, PT-AO difference predicts low
CO (OR per unit increase 1.007, 95% CI 1.004-1.010, p<0.001). ROC analysis yielded a PT-AO difference threshold of 130 HU for
differentiating low from normal CO, with sensitivity and specificity of 74.3% and 87.7% (AUC 0.776, p<0.001).

CONCLUSION

This study provides a simple approach to estimate low CO status by measuring vessel density on a single transaxial CTPA image at
the level of the mid-ascending aorta. We found that the greater the attenuation difference between the PT and AO, the greater
the odds of low CO, with a difference of 130 HU serving as a useful threshold distinguishing low from normal CO.

CLINICAL RELEVANCE/APPLICATION

Using a standardized CTPA protocol it may be possible to confidently identify patients with reduced cardiac output.
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PURPOSE

To compare mean acquisition time, image quality and diagnostic accuracy of two dual-energy CT scanners for the evaluation of
acute pulmonary embolism (PE).

METHOD AND MATERIALS

Total of 50 scans on the 2nd generation dual source SOMATOM Definition Flash CT scanner (the Flash) and 49 scans on the 3rd
generation dual source SOMATOM Force (the Force) were included. Scans with inadequate opacification of pulmonary artery or
known chronic PE were excluded. Imaging acquisition parameters were adjusted to be the same on both the Force and the Flash. In
a randomized blinded design, two radiologists independently reviewed both sets of scans in two settings (3-week interval) for image
quality using a 5-point scale. The interobserver reliability and diagnostic accuracy were calculated for each reviewer. Diagnosis of
acute PE was made using clinical data (acute chest pain), laboratory data (D-Dimer > 500 ug/L) and CTPA.

RESULTS

Mean acquisition time for the Force (x= 2.81 sec, SD=0.1) and the Flash (x=9.7 sec, SD = 0.15) was found to be very statistically
significant (P= 0.0001; 95% CI = 6.8 - 6.9) with the Force 3.4 times faster than the Flash. The mean image quality was found to
be 4.47/5 and 4/5 for the Force and the Flash respectively with statistical significance (P= 0.0064 on the unpaired t-test; 95% CI=
0.80-0.13). Interobserver reliability for image quality indicates strong agreement on both, the Force (K= 0.83, p <0.005) and the
Flash-generated scans (k= 0.85, p < 0.005).Acute PE was diagnosed in 17 cases on the Force and in 21 cases on the Flash.
Diagnostic accuracy was 94.1% and 98.2% on the Force and 90.2% and 94.8% on the Flash for reviewers one and two
respectively. Although diagnostic accuracy was higher on the Force, the difference wasn't statistically significant. Study limitations
includes retrospective design and Berkson's selection bias as the Force was routinely used for emergency patients while the Flash
was used for inpatients.

CONCLUSION

Image quality is significantly higher on the Force CT scanner with significantly lower mean acquisition time and less motion artifact
in comparison to the Flash.

CLINICAL RELEVANCE/APPLICATION

The improved image quality and speed of the Force CT scanner with resultant less motion artifact and repeated studies could be
particularly useful in emergency radiology setting with large patient volume.
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PURPOSE

To compare image quality and radiation dose between the fast-helical mode (FHM) and two-axial mode (TAM) in chest CT imaging
for uncooperative emergency patients with 16-cm wide detector CT scanner.

METHOD AND MATERIALS

Thirty emergency patients who were unconscious or uncooperative with the breathing instructions underwent chest CT were
prospectively divided randomly into two groups: FHM Group (n=15, helical scan mode with 80mm detector coverage and pitch
0.992:1), TAM Group (n=15, axial scan mode with 160mm detector coverage, two scans). Both groups used the 0.28s rotation
speed and automatic tube current modulation. All scans were performed in free-breathing. CT value, image noise and signal-to-
noise ratio (SNR) were measured at each of the following locations: descending thoracic aorta, lung parenchyma and paraspinal
muscle at the level of the carina. Two radiologists assessed the images for subjective image quality, motion artefacts and
diagnostic confidence. The volume CT dose index (CTDIvol) and dose-length product (DLP) were evaluated from the dose reports,
and effective dose was calculated. All measurements between the two groups were statistically compared.

RESULTS

The mean total exposure time was significantly shorter for TAM group than FHM group (0.56s vs.1.12s, P<0.001). Image quality
was generally better with TAM than with FHM (diagnostic confidence score, 3.87 vs. 3.47, P<0.05); However, there was no



significant difference in CT value, image noise and SNR between two groups. The DLP value was higher in FHM than TAM
(123.92438.54mGy-cm vs. 94.22+33.63mGy-cm, P=0.041), while CTDIvol was not significantly different. TAM group reduced the
total effective radiation dose by 24% compared to FHM (1.324+0.50 mSv vs. 1.73+0.54mSv).

CONCLUSION

The use of the two-axial mode further reduces the scan time in chest CT for emergency patients and ensures good image quality
with 24% radiation dose reduction, compared with chest CT that uses the fast-helical scan with 80mm collimation.

CLINICAL RELEVANCE/APPLICATION

The two-axial scan mode can be used for lung evaluation in uncooperative emergency patients in free breathing to obtain
satisfactory image quality while reducing radiation dose.
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PURPOSE

Multiple post-processing reconstruction techniques based on volumetric CT datasets are used to generate three-dimensional (3D)
images to better depict complex anatomical details. Volume rendering (VR) is frequently used as a standard 3D technique, however
recently an FDA-approved alternative called Cinematic Rendering (CR) is emerging with vast clinical potentials (1,2). Contrary to
traditional VR reconstruction, CR utilizes a global illumination model to create high definition photo-realistic images. We describe our
initial experience with CR images in the setting of acute trauma.

METHOD AND MATERIALS

A set of polytrauma patients with ISS score >16 with simple to complex injuries presenting to Vancouver General Hospital, level 1
trauma center were evaluated. Source DICOM images using a 2nd generation 128-slice dual-source CT (Somatom Definition Flash,
Siemens Healthineers, Forchheim, Germany) were used to create CR images. Cinematic Rendering software (Siemens Syngo.via
Frontier) was used applying default and customized presets. CR images were assessed for image quality, depth and shape
perception, delineation of osseous, vascular, soft tissue and solid organ anatomy in comparison to VR images. The images were also
evaluated for their role in clinical decision making and education. Multiple trauma surgeons assessed the images using Likert scale
analysis with 1 being much lower, 3 equivocal, and 5 much higher. Frequencies, percentages, mean and standard deviation were
calculated.

RESULTS

CR images were rated higher than VR images with a mean+/- SD of 4.0+/-0.8. 67 % of trauma surgeons categorized CR images as
much higher for use as an education tool and 61% graded them as higher in helping with clinical decision compared to VR images.

CONCLUSION

Our observations are one of the very few initial studies to evaluate the clinical utility of CR images. Understanding complex and
challenging anatomical and pathological details are imperative for better patient management from a trauma surgeon assessment.
CR provides remarkable details relative to VR reconstructions in context of complex acute trauma

CLINICAL RELEVANCE/APPLICATION

Cinematic Rendering is a promising novel technique to display visually receptive 3D photorealistic high definition images with
exquisite anatomical details. Formal evaluations and research is needed to assess the CR images in order to understand their clinical
application in patient management.
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PURPOSE

To compare pulmonary embolism detectability using computer-aided detection (CAD) software with optimal keV monochromatic
images and conventional images.



METHOD AND MATERIALS

Retrospectively analyzed CT images of 20 patients with clinically proven pulmonary embolism (PE). These patients underwent CT
pulmonary angiography (CTPA) with spectral imaging mode. The conventional images (140kVp polychromatic, group A) were
reconstructed. Using the standard Gemstone Spectral Imaging (GSI) viewer on an advanced workstation (AW4.6), an optimal
energy level (group B) could be automatically obtained. The images in two group were independently analyzed for detecting PE
using a commercially available CAD software. Two experienced radiologists reviewed all images and recorded the number of emboli,
and the results were used as the gold standard. The attenuation in the main pulmonary artery (MPA) and the embolus (in the most
substantial part of the embolus) were measured. The difference in attenuation (MPA-embolus), as well as the detectability for
pulmonary embolism in each case (sensitivity, false positive rate) were calculated. Data were statistically compared between the
two groups.

RESULTS

The optimal energy levels were 62.4keV. The attenuation in the MPA, difference in attenuation (MPA-embolus) for group A and B
were (314.46+81.41HU vs. 446.30+151.88HU) and (281.89+73.82HU vs. 404.75+138.74HU), respectively (all p<0.001). The mean
sensitivity for pulmonary embolism detection in group A was 74.63%6.16%, which was lower than the 82.17+4.51% in group B (t=-
4,26, p<0.001). The mean false positive rate in group A was 32.71+4.89%, which was higher than the 13.41+£3.02% in group B
(t=13.41, p=0.00).

CONCLUSION

Compared with conventional images, the combination of optimal keV monochromatic images and CAD improves the diagnostic
accuracy of CAD.

CLINICAL RELEVANCE/APPLICATION
The combination of optimal keV monochromatic images and CAD could improve the detection rate for emboli.
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PURPOSE

To assess the value of fully automated computer-aided diagnosis (CAD) for detection of lung nodules on emergent abdominal CT
studies in.

METHOD AND MATERIALS

Abdominal CT scans of 50 patients in the emergency department were reviewed. A radiologist with 5 years' experience (RAD)
reviewed the scans to detect pulmonary nodules in the lung bases. In order to simulate the emergency setting, time limit of 30
seconds was set in each case for RAD to review image datasets. The CAD detection performance was also evaluated in the same
session by RAD. CAD nodule detection was fully automated and required no additional processing time by RAD. Fisher's exact test
and T-test were used to determine the differences between the rate of detection between RAD and CAD.

RESULTS

A total number of 54 nodules were detected by RAD in 50 patients (28 male, meanSD age, 51.2+17.6 years). Adding the CAD
increased the rate of detection by 30% (1.47 vs. 1.13 nodule/scan, P<0.05). Moreover, there was no significant difference in the
rate of missed nodules per scan between CAD and RAD (0.33 nodule /scan vs. 0.25 nodule/scan), respectively. 25 out of 74
nodules detected by CAD were false positives .

CONCLUSION

Using fully automated CAD may significantly improve the performance of the radiologist in detecting nodules located in the lung
bases on abdominal CT scans obtained in the emergency department.

CLINICAL RELEVANCE/APPLICATION
The role of CAD as a second reader may improve detection of lung base nodules on emergency department abdominal CT scans.
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PURPOSE



Melioidosis being a mimicker of its more common clinical counterpart tuberculosis, is often mismanaged.The primary objective is to
describe the spectrum of radiological manifestations of melioidosis. Secondary objectives are to evaluate the association between
the organ involvement, known risk factors, predisposing conditions and also to predict effect on clinical outcome.

METHOD AND MATERIALS

Retrospective image analysis of all culture proven cases of Burkholderia pseudomallei,between January 2011 & October 2017 was
done. Demographic data, clinical characteristics, risk factors and clinical outcome were anlaysed. Unfavourable clinical outcome
considered were those patients with severe disease condition requiring ICU admission for administration of ionotropes, requirement
of ventilation or death.

RESULTS

194 patients (162 males) with median age of 45 years,were included.Among the risk factors, diabetes mellitus was most common
(63%), followed by alcohol abuse (28%).Table 1 demonstrates the radiological manifestation of organ/ system involvement of
melioidosis.Patients with diabetes were found to have increased incidence of liver, spleen, bone and soft tissue involvement
(p<0.05).Significant association of diabetes with liver, spleen and bone and soft tissue involvement seen, having odds ratios 3.213
(95% CI:1.048 - 9.855;p=0.04),3.478 (95% CI:1.728-7;p=<0.001)&2.668 (95% CI:1.232 - 5.778;p=<0.001) respectively.
Statistical significant difference was identified in the melioidosis involvement of genitourinary tract between the positive and
negative TB group. 25% of patients suffered unfavourable outcome. Mortality was 11%. Using univariate binary logistic regression
analysis,lung involvement was found to have 4.3 times risk for unfavourable outcome (95% CI 1.971 - 9.496; p< 0.001),whereas
spleen and lymph node involvement, protected from unfavourable outcome (odds ratio being 0.202 & 0.457 respectively).

CONCLUSION

The constellation of imaging findings could mimic disseminated tuberculosis or other pyogenic infection. Combination of organ
involvement, associated superficial soft tissue involvement are imaging diagnostic clues.Knowledge about the radiological
manifestations of melioidosis is essential for accurate diagnosis and management.

CLINICAL RELEVANCE/APPLICATION

Present study is the largest study that has illustrated the radiological manifestations of melioidosis and its association with clinical
outcome and risk factors.
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PURPOSE

To evaluate the clinical performance of the ACR Ultrasound Liver Reporting and Data System (US LI-RADS) Version 2017 for
detecting hepatocellular carcinoma (HCC) in a population of patients at high risk for HCC.

METHOD AND MATERIALS

In this retrospective, multicenter, HIPAA-compliant, IRB-approved study, patients at 5 sites had undergone screening liver
ultrasound from Jan-Sep 2017 and US LI-RADS visualization scores and management categories were assigned on a clinical basis.
Ultrasound reports and patient records were then retrospectively reviewed and any follow-up imaging studies and/or pathologic
reports recorded. Descriptive statistics were performed.



RESULTS

2050 patients at high risk for HCC (1078 men and 972 women; mean age 57.7 years) were included. The most common indications
were cirrhosis (n=1054; 51.3%), non-cirrhotic HBV (n=555; 27.1%), and non-cirrhotic HCV (n=234; 11.4%). Among patients with
cirrhosis, the most common etiologies were HCV (n=396; 19.4%), alcohol (n=194; 9.5%), and HBV (n=187; 9.2%). US LI-RADS
scores had been assigned by 69 different readers with mean 19.3 years experience post-residency. US LI-RADS categories were:
US-1 (Negative) in 90.4% (n=1854): US-2 (Subthreshold) in 4.6% (n=95); and US-3 (Positive) in 4.9% (n=101). Visualization
scores were: A (No or minimal limitations) in 76.8% (n=1575); B (Moderate limitations) in 18.9% (n=388); and C (Severe limitations)
in 4.2% (n=87). Confirmatory tests including contrast enhanced CT/MR (n=212) or histopathology (n=9) were available for 221
patients. Treating US-2 and US-3 as positive test results and LR-3, LR-4, LR-5, or LR-M imaging observations at CT/MR or tissue
diagnosis of HCC as positive clinical outcomes, the sensitivity of US LI-RADS was 77.5%, specificity 58.9%, PPV 40.2%, and NPV
88.1%.

CONCLUSION

US LI-RADS visualization scores in over 2000 patients demonstrated >95% of US screening exams were diagnostically acceptable.
Approximately 90% of exams were interpreted as negative, 5% subthreshold, and 5% positive. In the subset of patients with
confirmatory testing, US LI-RADS exhibited moderately high sensitivity (77.5%) and NPV (88.1%), key characteristics of a screening
test.

CLINICAL RELEVANCE/APPLICATION

During the first year after its release, ACR US LI-RADS was adopted into clinical practice and demonstrated promising clinical
performance for HCC screening in multiple academic medical centers.

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/ Katherine E. Maturen, MD - 2014 Honored Educator

S§SC05-03 Classification of Primary Liver Cancers in Cirrhosis Using LI-RADS on Gadoxetic Acid-Enhanced MRI
and Its Prognostic Implication

Monday, Nov. 26 10:50AM - 11:00AM Room: N228

Participants

Sang Hyun Choi, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Seung Soo Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
So Hyun Park, MD, Incheon, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Kang Mo Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Eun Sil Yu, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Yangsoon Park, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Yong Moon Shin, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Moon-Gyu Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

This study aimed to evaluate the performance of the Liver Imaging Reporting and Data System (LI-RADS) v2017 in differentiating
hepatocellular carcinoma (HCC) from intrahepatic cholangiocarcinoma (IHCC) and combined hepatocellular-cholangiocarcinoma
(cHCC-CC) on gadoxetic acid-enhanced magnetic resonance imaging (MRI), and to determine its postsurgical prognostic
implications.

METHOD AND MATERIALS

Our institutional review board approved this study and waived the requirement for informed consent. A total of 194 patients with
single primary liver cancers surgically resected (53 cHCC-CCs, 44 IHCCs, and 97 HCCs) from cirrhotic livers were evaluated on
gadoxetic acid-enhanced MRI. Two independent readers analyzed each nodule and assigned a LI-RADS category. Overall survival
(0S), recurrence-free survival (RFS), and their associated factors were evaluated using the Kaplan-Meier method, the log-rank
test, and the Cox proportional hazard model.

RESULTS

The sensitivity and specificity of the LR-5 category for diagnosis of HCC were 76.3% (74/97) and 84.5% (82/97), respectively;
most (86.7%) false-positive diagnoses were misclassification of cHCC-CCs. In the multivariate analysis, the LI-RADS category was
a significant independent factor for OS (HR=3.88; p<0.001) and RFS (HR=2.26; p=0.010). The LR-M category was associated with
poorer OS and RFS than the LR-4 or LR-5 categories for all primary liver cancers (p<0.001, both), HCCs (p=0.012 and p=0.009,
respectively), and cHCC-CCs (p<0.001 and p=0.002, respectively). The OS and RFS of the cHCC-CCs categorized as LR-4 or LR-5
did not significantly differ from those of HCCs (p=0.535 and p=0.074, respectively).

CONCLUSION

LI-RADS correctly classifies most HCCs and IHCCs, whereas differentiation of cHCC-CC from HCC presents a challenge. The LI-RADS
category may predict the postsurgical prognosis of primary liver cancers, independent of the pathologic diagnosis.

CLINICAL RELEVANCE/APPLICATION

The LI-RADS v2017 guidelines correctly classify most HCCs and IHCCs, whereas differentiation of cHCC-CC from HCC is challenging,
reducing the specificity of LI-RADS in the diagnosis of HCC. The LI-RADS category allows prediction of the postsurgical prognosis of
primary liver cancers, independent of the pathologic diagnosis of the tumor.
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PURPOSE

The Liver Imaging Reporting and Data System (LI-RADS, LR) uses ancillary features (AFs) to adjust the category code assigned by
major features (MFs). This study assessed the frequency with which AFs are used to adjust category on CT and MRI in clinical
practice.

METHOD AND MATERIALS

All MR and CT reports issued with a standardized LI-RADS template at one tertiary care center between 3/16-3/18 were identified.
For each reported LR-3, LR-4, and LR-5 observation, the presence of every MF and every AF was extracted retrospectively from
the clinical report. LI-RADS categories then were assigned using the v2017 LI-RADS algorithm based on the reported MFs and AFs
and following the v2017 instructions: increase category by one and up to LR-4 for >=1 AF favoring malignancy (AF-M), decrease by
one with >=1 AF favoring benignity (AF-B), and no change with >=1 AF-M and >=1 AF-B. Results were summarized descriptively.

RESULTS

314 patients (209 [66%] male, mean age 65 [+10] years) were identified. They had a total of 548 observations (median size 13mm,
IQR 9-20mm) including 441 (median size 13mm, IQR 9-20mm) reported on MRI and 107 (median size 15mm, IQR 10-22mm) reported
on CT. Without applying AFs, 42% (232/548) of all observations were categorized LR-3, 29% (161/548) LR-4, and 28% (155/548)
LR-5; 45% (198/441) of MRI observations were categorized LR-3, 28% (124/441) LR-4, and 27% (119/441) LR-5; 32% (34/107) of
CT observations were categorized LR-3, 34% (37/107) LR-4, and 34% (36/107) LR-5. Application of AFs caused the LI-RADS
category to be increased in 24% (127/524) and decreased in 4% (24/524) of all observations, increased in 28% (123/441) and
decreased in 5% (22/441) of MR observation, and increased in 4% (4/107) and decreased in 2% (2/107) of CT observations. In
particular, AFs caused 55% (127/232) of LR-3 observations overall, 62% (123/198) of LR-3 MRI observations, and 12% (4/34) of
LR-3 CT observations to be upgraded to LR-4.

CONCLUSION

Ancillary features can cause category adjustment in a substantial proportion of LI-RADS observations. Adjustments tend to upward,
are more common in MRI than CT, and predominantly affect observations categorized LR-3 based on major features.

CLINICAL RELEVANCE/APPLICATION

Ancillary features cause a substantial proportion of LR-3 observations to be upgraded to LR-4 , which is likely to affect
management.
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PURPOSE

To explore the performance of deep convolutional neural networks (CNN) for determining Liver Imaging Reporting and Data System
(LI-RADS) category on multiphase dynamic contrast-enhanced CT and MRI.

METHOD AND MATERIALS

This study used a de-identified HIPAA-compliant dataset comprised of multiphase contrast-enhanced images for 329 unique hepatic
observations (168 on CT and 161 on MRI) in JPEG format with corresponding diameters and consensus categories assigned by 2
members of the LI-RADS Steering Committee using LI-RADS v2013. A radiologist manually cropped the observations, including a
margin of peri-observation parenchyma. Two CNNs were applied: 1) custom-made un-pretrained CNNs with quadruple-phase images
(pre, arterial, portal venous, and delayed phases), and 2) transfer learning with pretrained networks with triple-phase images (pre,
arterial and delayed phases). Each method used on-the-fly data augmentation technique. Lesion diameters were included,
processed through a fully-connected neural network, and concatenated with the CNN models. The dataset was randomly split into
training, validation, and test set at a ratio of 70: 15: 15. Accuracy and the area under receiver operating characteristic curve
(AUROC) for classifying categories LR-1/2/3 versus LR-4/5/M were calculated on the test set.

RESULTS

Of 329 observations, 150 were LR-1/2/3 and 179 were LR-4/5/M; 229, 50, 50 observations were assigned to the training,
validation, and test sets, respectively. Accuracy and the AUROC for the test set was 82% and 0.90 for transfer learning method,
and 82% and 0.85 for custom-made method.

CONCLUSION

Deep learning CNN models show promise for categorizing hepatic observations according to LI-RADS on multiphase dynamic
contrast-enhanced CT and MRI.

CLINICAL RELEVANCE/APPLICATION

Deep learning convolutional neural network models may provide a future platform for augmenting radiologists' interpretation of
hepatic observations.
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PURPOSE

To evaluate diagnostic performance of the Ultrasound Liver Imaging Reporting and Data System version 2017 (US LI-RADS v2017)
for diagnosing hepatocellular carcinoma (HCC) in high risk patients with liver cirrhosis and to investigate association between US
visualization score and US category.

METHOD AND MATERIALS

This study was approved by the institutional review board of our institution. A prospective surveillance study cohort included 407
cirrhosis patients at high risk for HCC who underwent US between December 2011 and March 2013. US LI-RADS category (1, 2, or
3) and US visualization score (A, B, or C) were assigned. The sensitivity and specificity for diagnosing HCC were calculated on the
basis of per-patient and per-lesion, respectively, using contrast-enhanced CT, gadoxetic acid-enhanced MRI, and pathology as
reference standards. The association between US visualization score and US category was evaluated using chi-squared test.

RESULTS

Of the 429 nodule in 407 patients, 32 nodules were confirmed as HCC in 28 patients. The sensitivity and specificity of US category
3 for diagnosing HCC on per-patient analysis were 34.4% (95% confidence interval [CI], 20.3-51.8%) and 92.2% (95% CI, 89.1-
94.5%), respectively, and those on per-lesion analysis were 39.3% (95% confidence interval [CI], 25.7-54.8%) and 92.9% (95%
CI, 89.8-95.1%), respectively. US visualization score was significantly associated with US category (p = 0.04), i.e., 11.9% (5/42)
US category 3 showed score C, whereas 29.1% (111/381) US category 1 showed score C.

CONCLUSION

US LI-RADS v2017 category 3 demonstrated a high specificity, but a low sensitivity for diagnosing HCC in the surveillance of
patients at high risk for HCC. US category assignment was significantly associated with US visualization score.

CLINICAL RELEVANCE/APPLICATION

The low sensitivity of US LI-RADS category 3 might be a limitation for the diagnosis of HCC in high risk patients, and it is related to
the poor US visualization score.
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PURPOSE

To evaluate the accuracy of the LI-RADS v2017 Treatment Response algorithm for assessing viability of potential hepatocellular
carcinomas that have been treated with transarterial embolization.

METHOD AND MATERIALS

This retrospective study was approved by the Institutional Review Board and was HIPAA compliant. The requirement for informed
consent was waived. Histopathology reports and imaging studies of patients who had undergone transarterial tumor embolization
and subsequent liver transplantation between 2006 and 2016 were reviewed. Three radiologists independently evaluated each
patient's pre- and post-embolization imaging and assessed all lesions using the LI-RADS v2017 CT/MRI (pre-embolization) and
Treatment Response (LR-TR, post-embolization) algorithms, and inter-reader agreement was calculated using Fleiss' Kappa