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SPDL40
Body Imaging Case Challenge (Case-based Competition)

Wednesday, Dec. 4 7:15AM - 8:15AM Room: E451B

AMA PRA Category 1 Credit ™: 1.00
ARRT Category A+ Credit: 0

Participants
Sayf A. Al-Katib, MD, Royal Oak, MI (Presenter) Nothing to Disclose
Monisha Shetty, MD, Royal Oak, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:
monisha.shetty@beaumont.edu
Sayf.Al-Katib@beaumont.edu

Special Information

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

LEARNING OBJECTIVES

1) Engage in a friendly, fast-paced, interactive body imaging unknown case competition. 2) Review presentation and imaging pearls
of uncommon diagnoses of the chest, abdomen and pelvis. 3) Monitor individual and team performance in real-time by answering a
spectrum of questions types using the RSNA Diagnosis Live platform. 4) Analyze personal results of the competition by way of a
self-assessment report sent via email.
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SPSC40
Controversy Session: Incidental Pancreatic Cyst Management

Wednesday, Dec. 4 7:15AM - 8:15AM Room: E350

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

Participants

Desiree E. Morgan, MD, Birmingham, AL (Moderator) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

William W. Mayo-Smith, MD, Boston, MA (Moderator) Nothing to Disclose

For information about this presentation, contact:
dmorgan@uabmc.edu
LEARNING OBJECTIVES

1) Understand the variability among expert published recommendations for follow up of incidentally discovered pancreatic cysts. 2)
Develop basic knowledge of potential cyst malignant transformation. 3) Summarize the ACR incidental pancreatic cyst management
algorithm and apply recommendations for cyst follow up relevant to clinical practice.

Sub-Events

SPSC40A Incidental Pancreatic Cyst Risks: The Facts

Participants
Koenraad J. Mortele, MD, Boston, MA (Presenter) Nothing to Disclose

SPSC40B  Pancreatic Cyst Management Algorithms: The Mess

Participants
Atif Zaheer, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the natural history of Intraductal papillary mucinous neoplasms (IPMNs). 2) Understand the importance of
surveillance and intervention of the cystic lesions of the pancreas due to their malignant potential. 3) Discuss different
management algorithms and how they relate to the natural history of the disease.

ABSTRACT

Cystic lesions of the pancreas are a common finding on routine imaging and due to the pre-cancerous nature of some of these
lesions, there is a dire need of standard guidelines for surveillance. There are multiple surveillance algorithms suggested by different
groups such as the American College of Gastroenterology, Fukuoka guidelines etc. that vary with their level of aggressiveness for
intervention. The goal is to discuss management algorithms as they relate to the natural history of the pre-cancerous cystic lesions
(IPMNs) of the pancreas.

SPSC40C  ACR Pancreatic Cyst Guidelines: The Summary

Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

LEARNING OBJECTIVES

1) Understand the patterns of recommendations, based on level of potential risk for biologically significance, in the ACR white paper
on incidental pancreatic cysts. 2) Know which imaging features described in the ACR recommendations are associated with
increased risk for malignancy during surveillance for incidentally detected pancreatic cysts.

SPSC40D Should ACR Guidelines Be Followed-YES

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

For information about this presentation, contact:

ehecht@columbia.edu

LEARNING OBJECTIVES

1) Debate the pros and cons of applying the ACR guidelines in clinical practice.
ABSTRACT

While the risk of malignancy is low for small incidentally discovered asymptomatic pancreatic cysts, no one wants to miss a cancer.



Yet, surveillance can be costly for patients and the healthcare system. The ACR management guidelines published in 2017 provided
algorithms intended to help the radiologist and care providers but there are competing guidelines.

SPSC40E Should ACR Guidelines Be Followed-NO

Participants
David M. Hough, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
Debate the pros and cons of applying ACR guidelines in clinical practice
ABSTRACT

It is beneficial to have practice guidelines to improve quality and uniformity in management of incidental pancreatic cysts. However
there are competing guidelines, and compelling reasons why the ACR recommendations may not be appropriate to your practice.

SPSC40F  Q&A
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SPSH40
Hot Topic Session: Mass Casualty Incidents-When Disaster Strikes

Wednesday, Dec. 4 7:15AM - 8:15AM Room: E451A

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

Participants
Ferco H. Berger, MD, Toronto, ON (Moderator) Speaker, Siemens AG

For information about this presentation, contact:
fhberger@gmail.com
Sub-Events

SPSH40A  The Situation Room: A Survival Guide for MCI

Participants
Ronald M. Bilow, MD, Houston, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:
ronald.m.bilow@uth.tmc.edu
LEARNING OBJECTIVES

1) Understand the difference between standard imaging department operations and during a disaster situation. 2) Obtain a basic
understanding of disaster response planning considerations specific to radiology services.

ABSTRACT

In the face of disaster, imaging services remains an important component of emergent patient care. It is sometimes, erroneously,
assumed that radiology departments, particular level one trauma centers, will handle the patient surge by simply performing their
normal work at decreased throughput time. This is not only impossible, but many of the 'normal' steps in registering patients,
entering examination requests and myriad other steps in the chain of events leading from patient needs to final results will be
altered. Additionally, the traditional key players in providing services under disaster conditions make many false assumptions
regarding how radiology departments can or are able to operate. This presentation will highlight some of the concepts one must
consider in developing a viable disaster preparedness and response plan, as well as how to gain acceptance by other institutional
services at the planning level.

SPSH40B  Beyond Broken Bones: Non-trauma MCI and the Impact on Medical Imaging

Participants
Jamlik-Omari Johnson, MD, Atlanta, GA (Presenter) Nothing to Disclose

SPSH40C  Global Disaster Response and Serving Regions with Scarce Resources

Participants
Berndt P. Schmit, MD, Tucson, AZ (Presenter) Nothing to Disclose

For information about this presentation, contact:
bschmit @radiology.arizona.edu

LEARNING OBJECTIVES

1) Infrastructure and logistical challenges to implementing advanced radiology in the austere setting. 2) Cultural and political issues

with providing services in another country. 3) Importance of local ownership and stakeholders for success.
ABSTRACT

There are a myriad of unique challenges to building radiology capacity in an austere setting whether created by poverty or disast
Experiences with build sustainable radiology in the developing world will be shared including: finding and developing local

er.

partnerships, assessing and designing clinical programs, building vendor relationships, donor relationship and equipment issues, value

stream and service line thinking, maintenance and engineering support, training and teaching local resources.

Printed on: 10/29/20
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MSRT41

ASRT@RSNA 2019: Myth? Legend? Super Tech? The Radiologist Assistant Explained (Interactive Session)

Wednesday, Dec. 4 8:00AM - 9:00AM Room: N230B

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

Participants
Wesley Shay, Trumbull, CT (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define the role of the Radiologist Assistant. 2) Identify areas of growth for the Radiologist Assistant. 3) Compare the Radiologist
Assistant to other providers. 4) Recommend the Radiologist Assistant be utilized in their department.

ABSTRACT

As radiologic technologists with advanced training in radiological procedures, image assessment, patient management and
assessment, Radiologist Assistants (RAs) are physician extenders specifically designed for the medical imaging environment. RAs
practice under the supervision of the radiologist: to perform non-invasive and invasive medical imaging procedures; evaluate,
manage, and educate patients; communicate radiologist findings with other members of the healthcare team; and act as patient
navigators for the imaging department. Due to RAs' specialized education and training, they maximize efficiency and workflow,
provide quality patient care, and maintain high standards of radiation safety.

Printed on: 10/29/20
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PI-RADS Hands-on Workshop (Interactive Session)

Wednesday, Dec. 4 8:00AM - 10:00AM Room: E450A

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

Participants

Jelle O. Barentsz, MD, PhD, Nijmegen, Netherlands (Moderator) Nothing to Disclose
Jelle O. Barentsz, MD, PhD, Nijmegen, Netherlands (Coordinator) Nothing to Disclose
Baris Turkbey, MD, Bethesda, MD (Presenter) Research support, Koninklijke Philips NV; Royalties, Invivo Corporation; Investigator,
NVIDIA Corporation

Roel D. Mus, MD, Nijmegen, Netherlands (Presenter) Nothing to Disclose

Antonio C. Westphalen, MD, Medina, WA (Presenter) Nothing to Disclose

Daniel J. Margolis, MD, New York, NY (Presenter) Consultant, Blue Earth Diagnostics Ltd
Geert M. Villeirs, MD, PhD, Gent, Belgium (Presenter) Nothing to Disclose

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

Prasad R. Shankar, MD, Ann Arbor, MI (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

Silvia D. Chang, MD, Vancouver, BC (Presenter) Nothing to Disclose

William J. Weadock, MD, Ann Arbor, MI (Presenter) Owner, Weadock Software, LLC

For information about this presentation, contact:
Vibeke.Loegager@regionh.dk
Roel.Mus@radboudumc.nl
djm9016@med.cormnell.edu
turkbeyi@mail.nih.gov

LKAYAT @gmail.com

pshankar@med.umich.edu
jelle.barentsz@radboudumc.nl

Special Information

Participants will review cases on their own devices and answer questions. The cases will then be reviewed by the presenters. Note: this
activity is best done on a laptop or tablet. Although phones will work, their small size limits optimal image view.

LEARNING OBJECTIVES

1) Understand and how to use the PI-RADS v2.1 Category Assessment to detect and localize significant prostate cancer for both
peripheral and transitional zone. 2) Recognize benign pathology like prostatitis and BPH and to differentiate these from significant
prostate cancers.

ABSTRACT

You need to bring your own laptops or tablets, as in this 'Hands-on Workshop' you will review multi-parametric MRI cases with
various prostatic pathology using your own laptop or tablet. Though a Cloud-connection (RadPix) your device will serve as a
dedicated prostate-MRI workstation through which you can analyse 20 cases. This activity is best done on a laptop or tablet.
Although phones and small tablets will work, their small size limits optimal image viewing. Focus will be on the overall assessment of
PI-RADS v2.1 category. You will be interactively teached how to score the probability of the presence of a significant prostate in
patients with elevated PSA or other suspicion to have prostate cancer. All 20 cases are from daily practice, and have various levels
of difficulty. They include easy and difficult significant cancers, inflammation, BPH, and most common pitfalls. Internationally
renowned teachers will guide you during your PI-RADS v2.1 scoring process. You will be able to ask them all question you have on
prostate mp-MRI, from acquisition to diagnosis to MR-biopsy. Prior to this course you need to download a digital course book at
http://bit.ly/prostate2019. This digital pdf-course book includes all the cases and will guide you during the course through the
various cases.

Active Handout:Roel Dirk Mus
http://abstract.rsna.org/uploads/2019/16002001/Active RC507.pdf
Printed on: 10/29/20
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MSCP41
Case-based Review of Pediatric Radiology (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E450B

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

Participants
Edward Y. Lee, MD, Boston, MA (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) Review clinical presentations of congenital and acquired pediatric disorders. 2) Discuss optimal imaging techniques for assessing
various pediatric disorders. 3) Learn characteristic imaging findings of congenital and acquired pediatric disorders.

Sub-Events

MSCP41A  Pediatric Brain Disorders

Participants
Noor A. Al Khori, MD, Doha, Qatar (Presenter) Nothing to Disclose

For information about this presentation, contact:
nalkhori@sidra.org
LEARNING OBJECTIVES

1) Review imaging features of a few disorders. 2) Review relevant clinical features, pathophys, and associations. 3) Review the role
of various imaging modalities in diagnosis and management.

MSCP41B Pediatric Vascular Disorders

Participants
Jared R. Green, MD, Chicago, IL (Presenter) Nothing to Disclose

ABSTRACT

During this interactive session, vascular anomalies cases will be presented allowing the learners to recognize the imaging findings
and to understand the importance of performing US and MR for diagnosis. Key points will be discussed to avoid misdiagnosis.

MSCP41C Pediatric Abdominal Disorders

Participants
Grace S. Phillips, MD, Seattle, WA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To describe the imaging appearance of various pediatric abdominal tumors and tumor-like conditions. 2) To discuss an
appropriate imaging algorithm for pediatric abdominal masses. 3) To highlight specific imaging and patient characteristics that help
to narrow the differential diagnosis.

ABSTRACT

During this interactive session, pediatric abdominal disorder cases will be presented allowing the learners to recognize and describe
the imaging features of various diagnostic entities. Key points will be discussed to avoid misdiagnosis.

MSCP41D Pediatric Pelvic Disorders

Participants
Domen Plut, MD, Ljubljana, Slovenia (Presenter) Nothing to Disclose

ABSTRACT

During this case-driven, interactive session, pediatric pelvic disorders will be presented allowing the participants to recognize and
describe the imaging features of various diagnostic entities.

Printed on: 10/29/20
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MSES41
Essentials of GI Imaging

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S100AB

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

Sub-Events

MSES41A  Acute Left Lower Quadrant Pain

Participants
Jennifer W. Uyeda, MD, Boston, MA (Presenter) Consultant, Allena Pharmaceuticals, Inc

MSES41B  Biliary Interventions

Participants
Paula Novelli, MD, Pittsburgh, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
novellipm2@upmc.edu
LEARNING OBJECTIVES

1) Describe imaging workup and diagnostic strategies for evaluating bile duct pathology including benign and malignant strictures,
iatrogenic bile duct injury, biliary complications of liver transplant, stone disease. 2) Apply the essentials of periprocedural care
including sedation and analgesia. 3) Understand techniques for accessing the biliary tree and strategies for percutaneous
management of bile duct pathology. 4) Know how to manage complications of percutaneous biliary intervention.

MSES41C  Congenital Abnormalities of Biliary Tree

Participants
Giuseppe Brancatelli, MD, Palermo, Italy (Presenter) Speaker, Bayer AG; Travel support, Bracco Group

For information about this presentation, contact:
gbranca@yahoo.com
LEARNING OBJECTIVES

1) To review the etiology of congenital abnormalities of the biliary tree. 2) To describe the characteristic radiological features with
pathologic correlation. 3) To discuss the advantages and limitations of current imaging techniques for the differential diagnosis of
these conditions.

MSES41D Imaging Diagnosis and Staging of Cholangiocarcinoma

Participants
Celso Matos, MD, Lisbon, Portugal (Presenter) Nothing to Disclose

For information about this presentation, contact:
celso.matos@fundacaochampalimaud.pt
LEARNING OBJECTIVES

1) Describe imaging workup and diagnostic strategies for evaluating cholangiocarcinoma. 2) Recognize imaging patterns of mass-
forming, periductal-infiltrating and intraductal-growing cholangiocarcinoma. 3) Discuss differential diagnosis.

ABSTRACT

Cholangiocarcinoma is a primary malignant tumor originating from the bile duct epithelium with a broad spectrum of imaging patterns
and clinical manifestations.CT and MRI are the most commonly used imaging modalities. They are used alone or in combination with
endoscopy techniques to detect, characterize, stage,and assess resectability. In this lecture an overview of the different imaging
patterns allowing to achieve those aims will be presented and discussed.

Printed on: 10/29/20
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MSRO41
BOOST: Pediatric-Case-based Multidisciplinary Review (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S103CD

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

Participants

Michael S. Gee, MD, PhD, Boston, MA (Presenter) Nothing to Disclose
Shannon A. MacDonald, MD, Boston, MA (Presenter) Nothing to Disclose
Camilo Jaimes Cobos, MD, Boston, MA (Presenter) Nothing to Disclose
Dave Ebb, MD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

RSNA 2019

SEE POSSIBILITIES
— TOGETHER

1) Explain imaging anatomy relevant to pediatric cancer staging and treatment. 2) Develop a search pattern for relevant oncologic

anatomy on CT and MRI for pediatric patients with cancer.
ABSTRACT
None.

Printed on: 10/29/20
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MSSR41
RSNA/ESR Sports Imaging Symposium: Upper Extremity Sports Injuries (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E350

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

m Discussions may include off-label uses.

Participants
Andrew J. Grainger, MD, Leeds, United Kingdom (Moderator) Consultant, Levicept Ltd; Director, The LivingCare Group;
Laura W. Bancroft, MD, Venice, FL (Moderator) Nothing to Disclose

For information about this presentation, contact:
laurabancroftmd@gmail.com
LEARNING OBJECTIVES

1) To appreciate common patterns of athletic injury in the shoulder and wrist. 2) To become familiar with the techniques available
and imaging appearances of shoulder and wrist athletic injury. 3) To consolidate the knowledge gained from the session with
interactive cases of upper limb athletic injury.

Sub-Events

MSSR41A  Shoulder Injuries in the Throwing Athlete

Participants
Lynne S. Steinbach, MD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the biomechanics of throwing forces as they relate to the shoulder. 2) To become familiar with rotator cuff,
labroligamentous, and osseous abnormalities caused by overhead sports.

ABSTRACT

Overhead throwing athletes develop significant abnormalities as a result of acquired adaptations to the extremes of motion in the
dominant shoulder. These abnormalities may eventually result in an inability to throw with the same velocity, the so-called "dead
arm" syndrome. These abnormalities involve tendons, ligaments, labrum, muscles, nerves, vessels, and bones. This presentation will
review the biomechanics of throwing forces as they relate to the shoulder. The MR imaging characteristics of the resultant
abnormalities in the labroligamentous structures and the rotator cuff will also be highlighted. As a prototype, the throwing motion in
baseball occurs over a period of approximately 2 seconds and is divided into six stages: wind up, cocking, early and late
acceleration, deceleration, and follow through. The late cocking, acceleration, and deceleration phases produce the greatest stress
on the glenohumeral joint structures. As with other throwing sports, the superior labrum and rotator cuff are often affected by
these extreme forces.

MSSR41B  Soft Tissue Wrist Injury in the Athlete

Participants
Christian W. Pfirrmann, MD, MBA, Forch, Switzerland (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To learn about the patterns of injury seen at the wrist in athletes. 2) To understand the advantages and disadvantages of
different modalities for imaging the athlete's wrist. 3) To recognize the imaging appearances of cartilage and ligamentous injury at
the wrist.

ABSTRACT

Wrist injuries account for 5 % of sports injuries. In the young athlete, fracturesare the most common injuries. The hand and wrist
are the most common sitesfor fracture in the young athlete. Physeal injuries are typical overuse injuries ingymnasts. Chronic stress
reactions with a widening of the growth plate areseen in the distal radial and less common in the ulnar growth plate. Injuries tothe
TFCC in the athlete occur in acute trauma and with overuse. TFCC injuriesare an important cause for ulnar-sided wrist pain. The
differential diagnosisincludes ulnar styloid impaction syndrome, ulnar impingement syndrome andtenosynovitis of the extensor carpi
ulnaris tendon. Injury to the interosseousligaments may lead to carpal instability. Chronic injury of the intrinsic orextrinsic ligaments
of the wrist may cause ganglion cyst formation.

MSSR41C Interactive Case Discussion

Participants
Christian W. Pfirrmann, MD, MBA, Forch, Switzerland (Presenter) Nothing to Disclose
Lynne S. Steinbach, MD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES



1) To appreciate pathologic and normal developmental changes in skeletally immature throwing athletes, especially around the
physis. 2) To consolidate the knowledge gained from the session with interactive cases of upper limb athletic injury as it relates to
the skeletally immature throwing athlete.

ABSTRACT

The first part of this interactive session will show some cases of pathologic and normal developmental changes around the physis of
shoulders of skeletally immature throwing athletes. The second part of this intercactive sessions will show and diuscuss cases with
athletic unjuries about the wrist.

Printed on: 10/29/20
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Occupational Lung Disease (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: N226

cH i cT]

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

Participants
Cristopher A. Meyer, MD, Madison, WI (Moderator) Investor, Elucent Medical; Consultant, NIOSH Certified B-reader

Special Information

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

LEARNING OBJECTIVES

1) State the radiographic and CT findings of silicosis, CWP, and asbestos-related lung disease. 2) Always consider beryllium
exposure when faced with an interstitial lung disease with features of sarcoidosis. 3) Describe the importance of expiratory imaging
in the identification of small airway disease. 4) Identify clues to exposure history when interpreting HRCTs for interstitial lung
disease.

ABSTRACT

Despite increased safety measures, workers remain at risk for occupational exposures. Silicosis, coal workers' pneumoconiosis, and
asbestos-related lung disease continue to affect workers because of ongoing exposures in the workplace, long latency between
exposure and disease, and changes in mining techniques. Immune-mediated diseases such as chronic hypersensitivity pneumonitis
and chronic beryllium disease may also result from workplace exposure. Airway-centered occupational lung diseases are often the
subtlest and may required expiratory imaging for recognition. This session will review these categories of occupational lung disease
and conclude with a case-based session that emphasizes specific findings that may alert the interpreting radiologist to the
possibility of occupational lung disease when faced with an unknown HRCT for interstitial lung disease.

Sub-Events

RC501A Classic Dusts: Asbestos, Silica, and Coal

Participants
Jeffrey P. Kanne, MD, Madison, WI (Presenter) Research Consultant, PAREXEL International Corporation;

For information about this presentation, contact:
jkanne@uwhealth.org

RC501B Occupational Lung Disease: The Other Guys (Beryllium, Hard Metal, Aluminum, Siderosis)

Participants
Sudhakar N. Pipavath, MD, Seattle, WA (Presenter) Scientific Advisory Board, Boehringer Ingelheim GmbH

RC501C Airway-related Interstitial Lung Disease and Emerging Occupational Lung Disease

Participants
Christian W. Cox, MD, Rochester, MN (Presenter) Nothing to Disclose

RC501D HRCT Patterns of Occupational Lung Disease: Case-based

Participants
Cristopher A. Meyer, MD, Madison, WI (Presenter) Investor, Elucent Medical; Consultant, NIOSH Certified B-reader

For information about this presentation, contact:
cmeyer2@uwhealth.org

Printed on: 10/29/20
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ABR and RRC Updates

Wednesday, Dec. 4 8:30AM - 10:00AM Room: N229

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

Sub-Events

RC502A ABR Update

Participants

Valerie P. Jackson, MD, Tucson, AZ (Moderator) Nothing to Disclose
Brent J. Wagner, MD, West Reading, PA (Presenter) Nothing to Disclose
Vincent P. Mathews, MD, Hartland, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the value of ABR board certification. 2) Review the expectations of the public regarding board certification. 3) Describe
ABR's OLA program for diagnostic radiology. 4) Discuss advantages of longitudinal assessment over traditional MOC examinations.

RC502B RRC Update

Participants
Janet E. Bailey, MD, Ann Arbor, MI (Presenter) Nothing to Disclose
Felicia Davis, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify opportunities for improved understanding of ACGME Radiology RRC processes, procedures, and policies. 2) Describe
updates to the Common Program Requirements. 3) Discuss the ACGME Milestones 2.0 with focus on key features and changes.

Printed on: 10/29/20
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Rapid Fire: 80 Cardiac Cases in 80 Minutes

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E353B

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

Participants
Charles S. White, MD, Reisterstown, MD (Moderator) Nothing to Disclose

For information about this presentation, contact:
cwhite@umm.edu

LEARNING OBJECTIVES

1) Show rapid fire cardiac cases.

Sub-Events

RC503A Thoracic Vascular: 20 Cases

Participants
Sachin S. Saboo, MD, FRCR, San Antonio, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe key imaging features of twenty interesting thoracic vascular cases. 2) Assess significance of these imaging findings
with respect to management.

RC503B Cardiothoracic Oncology: 20 Cases

Participants
Phillip M. Young, MD, Rochester, MN (Presenter) Consultant, Arterys Inc

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

1) Review a variety of cardiothoracic oncologic diseases. 2) Discuss role of imaging in guiding workup and therapy. 3) Review role of
imaging in advanced planning and treatment monitoring.

RC503C Pericardium: 20 Cases

Participants
Seth J. Kligerman, MD, Denver, CO (Presenter) Speakers Bureau, Boehringer Ingelheim GmbH; Author, Reed Elsevier; Consultant,
IBM Corporation

LEARNING OBJECTIVES

1) Review various acute and chronic inflammatory conditions that involve the pericardium on CT and MRI. 2) Show various benign
and malignant masses that involve the pericardial on CT and MRI. 3) Discuss differential diagnosis and methods of differentiation.

RC503D Coronary Arteries and Myocardium: 20 Cases

Participants
Jacobo Kirsch, MD, Miami, FL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES
1) To review the imaging manifestations of common and uncommon ischemic and non-ischemic cardiac pathologies.

Printed on: 10/29/20
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Musculoskeletal Series: MRI of Elbow, Wrist, and Hand

Wednesday, Dec. 4 8:30AM - 12:00PM Room: S406A

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

m Discussions may include off-label uses.

Participants

Bruce B. Forster, MD, Vancouver, BC (Moderator) Stockholder, Canada Diagnostic Centres; Travel reimbursement, Sectra AB
Bethany U. Casagranda, DO, Pittsburgh, PA (Moderator) Nothing to Disclose

Linda Probyn, MD, Toronto, ON (Moderator) Nothing to Disclose

Tetyana A. Gorbachova, MD, Huntingdon Valley, PA (Moderator) Nothing to Disclose

For information about this presentation, contact:
bethany.casagranda@ahn.org
LEARNING OBJECTIVES

1) To familiarize the audience with imaging diagnosis of common pathologies involving the elbow, wrist and hand, including
abnormalities affecting tendons and ligaments in the setting of trauma.

Sub-Events

RC504-01 MRI of Elbow Ligament Injuries
Wednesday, Dec. 4 8:30AM - 8:50AM Room: S406A

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 normal anatomy of the principle ligaments of the elbow. 2) Understand imaging options when assessing for elbow
ligament injury. 3) Identify partial and complete tears of the principle ligaments of the elbow.

RC504-02 MRI of Elbow Tendon Injuries
Wednesday, Dec. 4 8:50AM - 9:10AM Room: S406A

Participants
Soterios Gyftopoulos, MD, Scarsdale, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:
Soterios.Gyftopoulos@nyumc.org
LEARNING OBJECTIVES

1) Review the important elbow tendon anatomy. 2) Review the imaging options available to evaluate elbow tendon pathology. 3)
Describe the imaging appearances of the clinically relevant tendon pathology that occurs at the elbow.

RC504-03 Associated Radiological Findings in Patients with Ulnar Collateral Ligament Injuries of the First
Metacarpophalangeal Joint

Wednesday, Dec. 4 9:10AM - 9:20AM Room: S406A

Participants
Sebastian Manneck, MD, Basel, Switzerland (Presenter) Nothing to Disclose
Anna Hirschmann, MD, Basel, Switzerland (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the frequency of concomitant volar plate avulsion in patients with ulnar collateral ligament (UCL) tear of the first
metacarpophalangeal (MCP) joint indicating extensive injury.

METHOD AND MATERIALS

Patients with radiographs and MR images of the thumb obtained between January 2014 and November 2018 were selected through
a retrospective search of our PACS database for the keywords "UCL injury" and "thumb" in the radiological report. Twenty-five



patients with an injury at the UCL of the first MCP joint on radiographs and MRI were then retrospectively assessed for a
concomitant injury at the palmar structures by two musculoskeletal radiologists independently. Descriptive statistics were used to
report the imaging interpretation. Wilcoxon and kappa statistics were calculated (P-value < 0.05).

RESULTS

24% [6]/16% [4](Readerl/Reader2) partial tears and 48% [12]/60% [15] (R1/R2) complete tears of the UCL were evident on MRI.
UCL avulsion fractures were seen more frequently on MRI (28% [7]/16% [4]; R1/R2) compared to radiographs 12% [3]; (P=0.046;
0.317). Volar plate injuries were evident in 12% [3]/ 8% [2] on radiographs and in 80% [20]/76% [19] (R1/R2) on MRI (P =0.0001).
Dislocation of the UCL >= 3 mm, as an indication for surgery, was evident in 8% [2] on radiographs and 40% [10] /56% [14]
(R1/R2) on MRI (P=0.005). Ten/11 patients (R1/R2) with a dislocated UCL tear showed a concomitant volar plate injury (100 %/
79%) as opposed to 10/8 patients (R1/R2) with non-displaced UCL-tears (66 %/ 72%). No injury to the dorsal ligament complex
was seen. Interrater-agreement was 1.0/0.444 for UCL and 0.783/0.566 for palmar plate injuries on radiographs/MRI.

CONCLUSION

UCL and palmar plate injuries commonly coexist and radiographs underestimate the severity of injury. MR images show more subtle
abnormalities.

CLINICAL RELEVANCE/APPLICATION

MRI is advocated in patients with suspected UCL tears to assess concomitant volar capsulo-ligamentous injuries. Accurate
diagnosis of first MCP-joint injury can significantly impact treatment strategy and clinical outcome to prevent from developing
persistent pain and chronic instability.

RC504-04 High-Resolution 3D Cone-Beam CT with a New Prototype of a Twin Robotic X-Ray System in Wrist
Imaging: Comparison of Image Quality to Third-Generation Dual-Source CT

Wednesday, Dec. 4 9:20AM - 9:30AM Room: S406A

Participants

Tobias Gassenmaier, MD, Wurzburg, Germany (Presenter) Nothing to Disclose

Andreas Kunz, MD, Wurzburg, Germany (Abstract Co-Author) Nothing to Disclose

Carsten H. Gietzen, MD, Wuerzburg, Germany (Abstract Co-Author) Research Grant, Siemens AG
Andreas M. Weng, Wuerzburg, Germany (Abstract Co-Author) Nothing to Disclose

Thorsten A. Bley, MD, Wuerzburg, Germany (Abstract Co-Author) Nothing to Disclose

Jan P. Grunz, MD, Wuerzburg, Germany (Abstract Co-Author) Research Grant, Siemens AG

PURPOSE

To evaluate image quality of a prototype version for cone-beam computed tomography (CBCT) of a twin robotic X-ray system in
wrist imaging compared to a 3rd gen. dual-source CT (DSCT).

METHOD AND MATERIALS

16 cadaveric human wrists were examined with a not commercially available prototype version for CBCT of the above mentioned X-
ray system and a conventional 3rd gen. DSCT. Images were acquired with a standard-dose (SD) and low-dose (LD) protocol with
matched radiation doses between systems (16 cm CTDIvol = 13.8 mGy in SD and 3.3 mGy in LD protocol). Two independent, blinded
radiologists assessed overall image quality (IQ) in axial, coronal and sagittal MPRs utilizing a seven-point Likert scale (1 - very poor,
[...], 7 - excellent IQ). Interrater reliability was assessed with the intraclass correlation coefficient (ICC; absolute agreement, 2-
way random-effects model). For objective analysis of IQ, the number of pixels within the highest (representing trabecula) and
lowest (representing fatty bone marrow) 20% of grey values were quantified within a region of interest measurement in cancellous
bone. High pixel numbers within the defined ranges were considered to indicate higher spatial resolution with good trabecular
contrast.

RESULTS

In general, subjective IQ in CBCT was superior to dose-equivalent DSCT scans (all p<=0.030 for SD and p<0.001 for LD). For
instance, median subjective IQ values for coronal MPRs were 7/7 (Reader 1 / Reader 2) in CBCT vs. 6/6 in DSCT with the SD
protocol and 5/6 in CBCT vs. 3/3 in DSCT with the LD protocol. Single measure ICC was 0.936 (95% confidence interval, 0.897-
0.961; p<0.001), indicating good to excellent reliability. Objective image analysis revealed higher pixel counts within the defined
ranges when comparing CBCT to DSCT in both the SD (median 1744 pixels [IQR 1345 - 2237] vs. 1240 [657 - 1762]; p=0.001) and
LD protocol (904 [577 - 1533] vs. 697 [486 - 1110]; p=0.013), indicating better delineation of trabecula in CBCT.

CONCLUSION

The new prototype version of the twin robotic X-ray system's CBCT mode provides superior image quality regarding delineation of
trabecula at standard and low dose levels compared to dose-equivalent scan protocols on 3rd gen. DSCT.

CLINICAL RELEVANCE/APPLICATION

With improved image quality compared to 3rd gen. DSCT the new CBCT mode of the multifunctional X-ray system appears highly
promising for 3D wrist imaging in vivo and may well hold potential for dose reduction.

RC504-05 Evaluation of the Ulnar Nerve with Shear-Wave Elastography: A Potential Sonographic Method for
the Diagnosis of Ulnar Neuropathy

Wednesday, Dec. 4 9:30AM - 9:40AM Room: S406A

Participants

Sujin Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Guen Young Lee, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Ara Ko, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Jiyun Oh, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Seok-min Jeong, Seoul , Korea, Republic Of (Abstract Co-Author) Nothing to Disclose



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

The aim of this study was to verify if shear-wave elastography (SWE) can be used to differentiate ulnar neuropathy at the cubital
tunnel from asymptomatic ulnar nerve or medial epicondylitis and to determine a cut-off value for this parameter accurately
identifying patient with ulnar neuropathy

METHOD AND MATERIALS

This study included 10 patients with ulnar neuropathy at the cubital tunnel, which was confirmed with electromyography (3 women,
7 men; mean age, 51.9 years), 10 patients with medial epicondylitis (5 women, 5 men; mean age, 56.1 years), and 37 patients with
asymptomatic ulnar nerve and lateral epicondylitis (21 women, 16 men; 54.0 years). Each patient was subjected to SWE of the
ulnar nerve at three levels: in the cubital tunnel and at the distal upper arm, and proximal forearm.

RESULTS

Patients with ulnar neuropathy in the cubital tunnel (mean, 66.8kPa) presented with significantly greater ulnar nerve stiffness in the
cubital tunnel than the controls with medial epicondylitis (mean, 21.2kPa, P=0.015) or lateral epicondylitis (mean, 33.9kPa,
P=0.040). There are no statistically significant differences of ulnar nerve stiffness at the distal upper arm and the proximal forearm
between patients and controls. Ulnar nerve stiffness of 31kPA provide 100% specificity, 80.0% sensitivity, 100% positive predictive
value and 83.3% negative predictive value for the differentiation between ulnar neuropathy and medial epicondylitis.

CONCLUSION

SWE seems to be a reliable and simple quantitative adjunct test to support the diagnosis of ulnar neuropathy at the cubital tunnel,
especially to differentiate ulnar neuropathy at the cubital tunnel from medial epicondylitis.

CLINICAL RELEVANCE/APPLICATION

SWE seems to be a reliable and simple quantitative adjunct test to differentiate ulnar neuropathy at the cubital tunnel from medial
epicondylitis.

RC504-06 MRI of Ulnar-sided Wrist Pain
Wednesday, Dec. 4 9:40AM - 10:00AM Room: S406A

Participants
Bruce B. Forster, MD, Vancouver, BC (Presenter) Stockholder, Canada Diagnostic Centres; Travel reimbursement, Sectra AB

For information about this presentation, contact:
bruce.forster@vch.ca
LEARNING OBJECTIVES

1) Understand the anatomy relevant to wrist/hand, with respect to ulnar sided wrist pain (USWP). 2) Appreciate the advantages
and disadvantages of imaging modalities in workup of USWP. 3) List the common imaging features of causative pathologies of
USWP, including Kienbock's disease, ulnocarpal abutment, TFCC pathology, hook of hamate fracture, and ECU pathology.

RC504-07 MRI of Radial-sided Wrist Pain
Wednesday, Dec. 4 10:30AM - 10:50AM Room: S406A

Participants
Bethany U. Casagranda, DO, Pittsburgh, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
bethany.casagranda@ahn.org
LEARNING OBJECTIVES

1) Identify relevant wrist anatomy. 2) Describe physical exam tactics. 3) Develop differential diagnosis. 4) Identify imaging findings
of each differential including osseous and soft tissue trauma, arthritis, Wartenberg's syndrome, De Quervain's tenosynovitis, lateral
antebrachial cutaneous nerve neuritis and intersection syndrome.

RC504-08 Direct Visualization of Finger Pulley Injuries at 7T MRI: An Ex Vivo Feasibility Study
Wednesday, Dec. 4 10:50AM - 11:00AM Room: S406A

Participants

Rafael Heiss, Erlangen, Germany (Presenter) Speakers Bureau, Siemens AG
Alexander Librimir, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose
Christoph Lutter, Bamberg, Germany (Abstract Co-Author) Nothing to Disclose

Frank W. Roemer, MD, Erlangen, Germany (Abstract Co-Author) Officer, Boston Imaging Core Lab, LLC; Research Director, Boston
Imaging Core Lab, LLC; Shareholder, Boston Imaging Core Lab, LLC

Michael Uder, MD, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose

Rolf Janka, MD, PhD, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose
Volker Schoffl, Bamberg, Germany (Abstract Co-Author) Nothing to Disclose

Armin Nagel, DiplPhys, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Thomas Bayer, MD, Bamberg, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate feasibility of 7T magnetic resonance imaging (MRI) for direct visualization of the finger flexor pulleys A2, A3 and A4



before and after artificial pulley 'injury in an ex-vivo model and to correlate results with anatomical preparétioné.
METHOD AND MATERIALS

30 fingers from 10 human cadavers were examined before and after iatrogenic pulley disruption with a 7T imaging protocol, which is
comparable to a clinical protocol lasting 15 minutes. Images were assessed by two experienced radiologists for the presence and
location of finger pulley lesions. Image quality was evaluated according a 4-point Likert scale from not evaluable to excellent.
Macroscopic and histopathological preparation was used as gold standard for comparing findings with MRI. Diagnostic performance
was assessed using sensitivity and specificity.

RESULTS

Mechanically induced finger flexor pulley lesions were detected with a sensitivity of 100% and a specificity of 98%. Finger flexor A2,
A3 and A4 pulley lesions were detected at the radial and ulnar, as well as in the middle parts of the finger pulley in 33.3% each. In
62.5% of all pulley lesions a dislocation and intercalation of the pulley stump in between the flexor tendon and finger phalanges was
observed. The average Likert score for direct visualization of pulleys before rupture was 2.67 and after rupture creation 2.79,
meaning a very good image quality in average.

CONCLUSION

7T MRI enables direct visualization and characterization of traumatic pulley lesions with definition of rupture morphology, detection
of complicated lesions and evaluation of small pulleys such as A3 and A4.

CLINICAL RELEVANCE/APPLICATION

Direct 7T visualization allows pre-surgical evaluation of pulley injuries and is able to characterize complex pulley injuries including
those exhibiting stump dislocations, even for small pulleys.

RC504-09 A Multimodality Census of Carpal Coalitions
Wednesday, Dec. 4 11:00AM - 11:10AM Room: S406A

Participants

Alessandra J. Sax, MD, Philadelphia, PA (Presenter) Nothing to Disclose

William B. Morrison, MD, Philadelphia, PA (Abstract Co-Author) Consultant, AprioMed AB Patent agreement, AprioMed AB Consultant,
Zimmer Biomet Holdings, Inc Consultant, Samsung Electronics Co, Ltd Consultant, Medical Metrics, Inc

Aleksandr Rozenberg, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

Adam C. Zoga, MD,MBA, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
alisax87@gmail.com
PURPOSE

Coalition in the wrist is less common than the foot, but still encountered routinely. Although frequently incidental, they can also be
a primary or secondary source of pain. To date, few series have been conducted to establish the prevalence and morphology of
carpal coalitions. We endeavored to create the largest known study to date detailing the configurations and imaging features of
carpal coalitions across multiple imaging modalities.

METHOD AND MATERIALS

A report database from upper extremity x-ray, CT, and MRI exams was retrospectively mined for the word 'coalition’. Studies were
reviewed by 2 MSK radiologists. Configurations, ordering indication, and pathology across the coalition were logged. Pathology
potentially related to the coalition was observed and the relative risks were calculated.

RESULTS

Of the 430 x-rays, lunotriquetral coalition was most prevalent in 88%, capitohamate in 7%, scapholunate in 2%, hamate-pisiform in
1%, trapezoid-capitate in 1%, with single occurrences in other locations. 71% of x-rays were ordered for recent injury (within 1
month), 29% for non-traumatic pain. Of the 114 MRIs, lunotriquetral coalition was most common in 83%, capitohamate in 2%,
hamate-pisiform in 3%, trapezoid-capitate in 6%, and 6% at an os styloideum or os trapezoideum secundareum. 35% of MRIs were
ordered for recent injury, 65% for non-traumatic pain. Degenerative changes across the coalition occurred in 33% of MRIs. There
was a significant increased risk of triscaphe arthritis, (23% of MRIs, relative risk (RR) 3.09, 95% confidence interval (CI) 1.36-7.04).
43% of exams involved extensor tendons (RR 1.23, 95% CI .79-1.93). Extensor tears (13%, RR 10.11, 95% CI 1.61-63.49),
specifically the extensor carpi ulnaris (10%, RR 7.58, 95% CI 1.17-48.94) were the most significant. A scapholunate tear was
present in 24% (RR 1.61, 95% CI .85-3.07). Flexor compartment tendinosis was present in 24% (RR 1.61, 95% CI .85-3.07).

CONCLUSION

While carpal coalitions are relatively infrequent, some cause variations in biomechanical stability and can be symptomatic.
Radiologists should be familiar with the most common coalitions including lunotriquetral and capitohamate as well as less common
locations, morphologic variations, and imaging findings associated with carpal coalitions.

CLINICAL RELEVANCE/APPLICATION

Recognizing carpal coalition and associated pathology is important as it may be directly or indirectly responsible for patients'
symptoms.

RC504-10 Clinical and Cost-Effectiveness Implications of Utilizing Immediate Acute Magnetic Resonance
Imaging (MRI) in the Management of Patients with Suspected Scaphoid Fracture and Negative Initial
Radiographs: Results From a Randomized Clinical Trial

Wednesday, Dec. 4 11:10AM - 11:20AM Room: S406A

Participants
Tiago Rua, BSC,MSc, London, United Kingdom (Abstract Co-Author) Nothing to Disclose



Sanjay Vijayanathan, MBBS, Harrow, United Kingdom (Abstract Co-Author) Nothing to Disclose
Davina Mak, MBBS, BSC, Middlesex, United Kingdom (Presenter) Nothing to Disclose

Alireza Zavareh, MD, FRCR, Bristol, United Kingdom (Abstract Co-Author) Nothing to Disclose
Amanda Isaac, MBChB, FRCR, Rickmansworth, United Kingdom (Abstract Co-Author) Nothing to Disclose
Bharti Malhotra, MBA, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Laura Hunter, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Janet Peacock, PhD, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

James Shearer, PhD, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Vicky J. Goh, MBBCh, Chalfont St Giles, United Kingdom (Abstract Co-Author) Nothing to Disclose
Paul McCrone, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

Sam Gidwani, London, United Kingdom (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
tiago.rua@kcl.ac.uk
PURPOSE

Given the limited accuracy of radiographs on presentation to the Emergency Department (ED), the management of suspected
scaphoid fractures remains clinically challenging and an economic burden to healthcare systems. This trial evaluated the clinical and
cost-effectiveness implications of using immediate Magnetic Resonance Imaging (MRI) as an add-on test during the ED attendance
for patients with negative findings on the initial radiographs.

METHOD AND MATERIALS

A pragmatic, randomized, single-center trial compared the use of immediate MRI for patients presenting to the ED with suspected
scaphoid fractures against standard care with radiographs only. Participants' use of health services was estimated from primary
care and secondary care databases and questionnaires at baseline, 3 and 6 months post-recruitment. Costs were compared using
generalized linear models and combined with quality-adjusted life years (QALYs) to estimate cost-effectiveness.

RESULTS

A total of 136 participants were recruited based on 1:1 ratio, block randomization methods (mean age 37 years; 57% male; 79%
full-time employed). 6.2% (4/65, control group) and 10% (7/67, intervention group) of participants sustained scaphoid fractures
(p=0.37). 7.7% (5/65, control group) and 22% (15/67, intervention group) of participants had other fractures diagnosed (p=0.019).
The use of MRI increased the diagnostic accuracy both in the diagnosis of scaphoid fracture (100.0% vs 93.8%) and any other
fracture (98.5% vs 84.6%). Mean (SD) cost per participant up to 3 months post-recruitment was £542.4 (£855.2) for the control
group and £368.4 (£338.6) for the intervention, leading to a cost difference of £174 (95% CI -£30 to £378, p=0.094). The cost
difference per participant at 6 months increased to £266 (95% CI £3.3 to £528, p=0.047). The MRI intervention dominated standard
care costing less and achieving more QALY gains, presenting a probability of 96% and 100% of being cost-effective at month 3 and
6 considering traditional willingness-to-pay thresholds.

CONCLUSION

The use of immediate MRI in the management of participants with suspected scaphoid fracture and negative radiographs led to
significant cost-savings whilst improving and expediting the pathway's diagnostic accuracy.

CLINICAL RELEVANCE/APPLICATION

The immediate use of MRI in the management of suspected scaphoid fractures should be included as part of standard of care as an
add-on test for patients with negative radiographs.

RC504-11 MRI of Thumb Injuries
Wednesday, Dec. 4 11:20AM - 11:40AM Room: S406A

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

For information about this presentation, contact:
linda.probyn@sunnybrook.ca
LEARNING OBJECTIVES

1) Describe relevant normal anatomy of the thumb including tendons, ligaments and pulleys. 2) Explain common pathologies related
to thumb injuries, including tendon, ligament and osseous injuries. 3) Compare other imaging modalities and how they can be
complimentary to assist in diagnosing injuries of the thumb.

RC504-12 MRI of Finger Injuries
Wednesday, Dec. 4 11:40AM - 12:00PM Room: S406A

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

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

1) Recognize normal osseous and soft tissue anatomy of the fingers on MRI. 2) Describe various types of finger injuries and their
clinical and treatment implications. 3) Identify common pitfalls in diagnosis of finger injuries on MRI.

Printed on: 10/29/20
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For information about this presentation, contact:
pschaefer@partners.org
LEARNING OBJECTIVES

1) To become familiar with evidence, advantages and challenges of CT based stroke imaging work up. 2) Improve knowledge of
thrombectomy technique for ischemic stroke treatment. 3) Understand and apply aspiration thrombectomy, stent retriever
thrombectomy, and combined approaches for ischemic stroke treatment.4) Describe and recognize the most common complications
following thrombectomy for ischemic stroke treatment. 5) Understand the variance and penetrance of EVT across the world. 6) To
understand the primary and potential future roles of magnetic resonance imaging in stroke diagnosis, prognostication, and
treatment monitoring.

Sub-Events

RC505-01 CT-Based Imaging Workshop in Acute Ischemic Stroke: Evidence and Practical Pearls
Wednesday, Dec. 4 8:30AM - 9:00AM Room: N228

Participants
Achala S. Vagal, MD, Mason, OH (Presenter) Research Grant, Cerovenus

RC505-02 Location-Specific Alberta Stroke Program Early CT Score (ASPECTS) Paradigm in the Cohort of Acute
Ischemic Stroke Patients

Wednesday, Dec. 4 9:00AM - 9:10AM Room: N228

Participants

Seyed Mohammad Seyedsaadat, MD, Rochester, MN (Presenter) Nothing to Disclose

Waleed Brinjikji, MD, Rochester, MN (Abstract Co-Author) Nothing to Disclose

JoAnna Schaafsma, Toronto , ON (Abstract Co-Author) Nothing to Disclose

John C. Benson, MD, Rochester, MN (Abstract Co-Author) Nothing to Disclose

Ian T. Mark, MD, Rochester, MN (Abstract Co-Author) Nothing to Disclose

Eric Polley, PhD, Rochester, MN (Abstract Co-Author) Nothing to Disclose

Sapna Rawal, MD, Toronto, ON (Abstract Co-Author) Nothing to Disclose

Timo Krings, MD, PhD, Toronto, ON (Abstract Co-Author) Nothing to Disclose

Alejandro A. Rabinstein, MD, Rochester, MN (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:
Seyedsaadat.SeyedMohammad@mayo.edu
PURPOSE

Despite the importance of the occlusion site in predicting the outcome of acute ischemic stroke (AIS) patients, ASPECTS does not
adjust the weight of the ten sub-regions based on their impact on patient's outcome. This study was performed in a cohort of AIS
patients to determine the predictive value of each ASPECTS sub-region.

METHOD AND MATERIALS

In this retrospective, multi-center study, clinical and neuroimaging data of AIS patients who presented within the first 24 hours of
symptom onset and underwent embolectomy from 2014 to 2018 was collected. Three expert neuroradiologists reviewed baseline
non-contrast head CT scans to score early ischemic changes based on ASPECTS. Logistic regression analysis was performed to find
the essential ASPECTS sub-regions in predicting the 3-month outcome of AIS patients.

RESULTS

Among a total of 353 patients, 214 patients had a 3-month poor outcome (mRS>2). Eighty one percent of patents with M4 infarct,
79% of Caudate, and 77% of those with M5 had poor outcomes (Figure 1). Univariate analysis showed significantly higher rate of
poor outcome than favorable outcome in patients with infarction in Insula (68% vs. 32%; p-value=0.005), Caudate (79.49% vs.



20.51%; p-value=0.013), M2 (73.3% vs. 26.7%; p-value=0.023), M4 (81.5% vs. 18.5%, p-value=0.015), and M5 (76.9% vs.
23.1%, p-value= 0.022). Logistic regression analysis showed that infarction in M4 (OR: 2.93; 95%CI: 1.09- 9.43), Caudate (OR:
3.27; 95%CI: 1.33-8.45), and Insula (OR: 1.75; 95%CI: 1.08- 2.85) are significant predictors of 3-months poor outcome.

CONCLUSION

Infarction of Caudate, M4, and Insula are strongly associated with poor outcomes in patients with AIS. Our findings are consistent
with similar studies that suggested an unequal impact of brain topography on the outcomes of AIS patients.

CLINICAL RELEVANCE/APPLICATION

Developing modified ASPECTS based on the proper weighting of each ten ASPECTS brain region seems to be a more accurate tool
than the current ASPECTS for predicting the outcome of AIS patients.

RC505-03 Prognostic Value of Dual-Energy CT-based Detection of Distal Microemboli Following Stroke
Thrombectomy

Wednesday, Dec. 4 9:10AM - 9:20AM Room: N228

Participants

Dylan Wolman, MD, Stanford, CA (Presenter) Nothing to Disclose

Matthew B. Gologorsky, BS, Stanford, CA (Abstract Co-Author) Nothing to Disclose

Max Wintermark, MD, Lausanne, Switzerland (Abstract Co-Author) Consultant, More Health; Consultant, Magnetic Insight;
Consultant, icoMetrix NV; Consultant, Nines; Consultant, Subtle Medical; Consultant, Nous;

Jeremy J. Heit, MD,PhD, Stanford, CA (Abstract Co-Author) Consultant, Medtronic plc; Consultant, Terumo Corporation; Scientific
Advisory Board, iSchemaView, Inc; Medical Advisory Board, iSchemaView, Inc

PURPOSE

Endovascular thrombectomy (ET) is an effective treatment for stroke due to large-vessel occlusion (LVO). Revascularization after
ET stroke predicts good long-term neurologic outcomes. Current measures of revascularization, such as the modified thrombolysis in
cerebral infarction score (mTICI), do not capture the location or number of residual microemboli (RME). We determined whether
dual-energy CT (DECT) detects and localizes RME following ET and if RME presence predicts poorer outcomes.

METHOD AND MATERIALS

DECT following ET was prospectively performed in all patients who did not undergo MRI over one year. Two unblinded readers
scored DECT for RME presence and location (Figure 1A-B). Manual ROI labels were placed at the treated vascular segment, within
the contralateral control vessel (or M1 segment for basilar LVO), and at the site of putative RME on conventional appearing 120-
kVp (standard) CT series, low-kVp weighted DECT series (Q34s), and virtual non-contrast (VNC) and iodine map (IM)
reconstructions. Primary outcome measure was a good functional outcome (modified Rankin Scale [mRS] score 0-2) at 90-days.
Pairwise Wilcoxon rank-sum and chi-square tests were performed to assess the discriminatory capabilities of DECT versus standard
CT and to assess for correlation between 90-day neurologic outcomes and the site of detected RME, respectively.

RESULTS

Twenty-nine patients were included. DECT was performed 6 hrs (IQR 5-10) after ET. Successful revascularization was achieved in
27 (93% TICI 2b-3) patients. Twenty patients (69%) had RME on post-ET DSA, and DECT identified RME in 19/20 (95%) patients.
Analysis of ROI attenuation values demonstrated that Q34s, VNC, and IM series differentiated RME from control vessels (P=0.004-
0.01), while standard series could not (P=0.31). Good neurologic outcomes were achieved in 12/19 (63%) patients with RME versus
9/10 (90%) patients without RME. The proximity of RME detected on post-ET DECT inversely correlated with 90-day mRS scores in
the anterior circulation (P=0.028).

CONCLUSION

Postinterventional DECT detects RME, the location of which may provide prognostic value.
CLINICAL RELEVANCE/APPLICATION

RME presence and location may offer additional prognostic information following ET.

RC505-04 Value of CT Perfusion for Morphologic Outcome Prediction in Acute Ischemic Cerebellar Stroke
Wednesday, Dec. 4 9:20AM - 9:30AM Room: N228

Participants

Matthias P. Fabritius, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Paul Reidler, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose

Kolja M. Thierfelder, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Daniel Puhr-Westerheide, MD, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Stefan Maurus, MD, Munich, Germany (Presenter) Nothing to Disclose

Philipp M. Kazmierczak, MD, Munchen, Germany (Abstract Co-Author) Nothing to Disclose
Wolfgang G. Kunz, MD, Munich, Germany (Abstract Co-Author) Grant, Medtronic plc

For information about this presentation, contact:
matthias.fabritius@med.uni-muenchen.de
PURPOSE

The diagnosis of ischemic cerebellar stroke is challenging due to non-specific symptoms and very limited accuracy of commonly
applied computed tomography (CT) imaging. Advances in CT perfusion imaging provide increasing value in the detection of posterior
circulation stroke, but the prognostic value remains unclear. We aimed to identify imaging parameters that predict morphologic
outcome in cerebellar stroke patients using advanced CT including whole-brain CT perfusion (WB-CTP).

METHOD AND MATERIALS



We selected all subjects with cerebellar WB-CI P perfusion dericits and rollow-up-confirmed cerebellar infarction frrom a consecutive
cohort with suspected stroke who underwent WB-CTP. Posterior-circulation-Acute-Stroke-Prognosis-Early-CT-Score (pc-ASPECTS)
was determined on non-contrast CT (NCCT), CT angiography source images (CTA-SI) and on parametric WB-CTP maps. The
cerebellar perfusion deficit volumes on all maps as well as the final infarction volume (FIV) on follow-up imaging were quantified.
Uni- and multivariate regression analyses were performed.

RESULTS

Sixty patients fulfilled the inclusion criteria. pc-ASPECTS on CTA-SI (B8, -9.239; 95% Confidence Interval [CI], -14.220 to -4.259;
p<0.001) and CBF deficit volume (B, 0.886; 95% CI, 0.684-1.089; p<0.001) were significantly associated with FIV in univariate
linear regression analysis. The association of CBF deficit volume (B, 0.830; 95% CI, 0.605-1.055; p<0.001) was confirmed in a
multivariate linear regression model adjusted for age, sex, pc-ASPECTS on NCCT and CTA-SI and the National Institutes of Health
Stroke Scale (NIHSS) score on admission. No other clinical or imaging parameters were associated with the cerebellar stroke FIV
(p>0.05). Due to the relevant frequencies of concomitant brainstem and supratentorial involvement, clinical outcome evaluation
was not feasible.

CONCLUSION

In contrast to NCCT and CTA, WB-CTP imaging contains prognostic information for morphologic outcome in patients with acute
cerebellar stroke.

CLINICAL RELEVANCE/APPLICATION

As clinical assessment of the severity of cerebellar stroke is often difficult and limited, more objective imaging parameters like WB-
CTP might potentially support clinical decision-making, and hence facilitate clinical trial design by identifying real ischemic target
lesions and excluding stroke mimics, which may otherwise confound results in the low NIHSS clinical trial setting.

RC505-05 MRI in Stroke and Cerebrovascular Disease
Wednesday, Dec. 4 9:30AM - 10:00AM Room: N228

Participants
Seena Dehkharghani, MD, New York, NY (Presenter) Nothing to Disclose

RC505-06 Hot Topic Panel: Is CT-perfusion Now the Standard of Care for Stroke?
Wednesday, Dec. 4 10:10AM - 10:40AM Room: N228

Participants

Achala S. Vagal, MD, Mason, OH (Presenter) Research Grant, Cerovenus

Seena Dehkharghani, MD, New York, NY (Presenter) Nothing to Disclose

Jeremy J. Heit, MD,PhD, Stanford, CA (Presenter) Consultant, Medtronic plc; Consultant, Terumo Corporation; Scientific Advisory
Board, iSchemaView, Inc; Medical Advisory Board, iSchemaView, Inc

Johanna M. Ospel, MD, Basel, Switzerland (Presenter) Nothing to Disclose

RC505-07 Neurointerventional Stroke Treatment: Techniques and Complications
Wednesday, Dec. 4 10:40AM - 11:10AM Room: N228

Participants
Jeremy J. Heit, MD,PhD, Stanford, CA (Presenter) Consultant, Medtronic plc; Consultant, Terumo Corporation; Scientific Advisory
Board, iSchemaView, Inc; Medical Advisory Board, iSchemaView, Inc

RC505-08 Deep Learning-Based Penumbra Estimation Using DWI and ASL for Acute Ischemic Stroke Patients
Wednesday, Dec. 4 11:10AM - 11:20AM Room: N228

Participants

Yuan Xie, Stanford, CA (Abstract Co-Author) Nothing to Disclose

Yannan Yu, Palo Alto, CA (Presenter) Nothing to Disclose

Jiahong Ouyang, Stanford, CA (Abstract Co-Author) Research support, General Electric Company

Charles Huang, Palo Alto, CA (Abstract Co-Author) Nothing to Disclose

Enhao Gong, PhD, Menlo Park, CA (Abstract Co-Author) Stockholder, Subtle Medical

Soren Christensen, Stanford, CA (Abstract Co-Author) Nothing to Disclose

Maarten Lansberg, Stanford, CA (Abstract Co-Author) Nothing to Disclose

Greg Zaharchuk, MD, PhD, Stanford, CA (Abstract Co-Author) Research Grant, General Electric Company; Research Grant, Bayer
AG; Stockholder, Subtle Medical

PURPOSE

In acute ischemic stroke, estimating the penumbra, or region at-risk of infarction in the absence of reperfusion, is important to
determine whether the patient is likely to benefit from treatment. The current gold standard for penumbra is based on the time-to-
peak of the residue function (Tmax) map, which is reconstructed from bolus contrast perfusion weighted imaging (PWI), where
tissue with a Tmax > 6s is generally considered to represent penumbra. We demonstrate that a deep learning model can predict the
penumbra region based on non-contrast DWI and ASL-CBF images.

METHOD AND MATERIALS

60 patients were identified retrospectively from a multi-center stroke study. All patients underwent 3T MR imaging at baseline, with
DWI, PWI, and ASL (either single post-label delay [2000 ms, 1.5T] or multidelay [700-3000 ms, 3T]). DWI images were acquired
with TR/TE 4000/77.5ms and b=1000s/mm2. Penumbra mask was calculated using RAPID software using a criterion of Tmax > 6s
(version 4.5.1, iSchemaView, Menlo Park, CA, USA) and used as ground truth. A residual deep convolutional neural network with a
U-Net architecture was constructed using DWI, ADC maps, and ASL-CBF as input with Tmax>6s segmentations as ground truth.
The model's output is an image where each voxel ranges between 0 and 1, representing the probability of the voxel being included
in penumbra. 5-fold cross validation was used to evaluate the model performance. Assessments included receiver-operator



characteristic metrics (area-under-the-curve [AUC]), Dice score, precision, recall, specificity, and penumbra volume at optimal
threshold.

RESULTS

The model produced a voxel-based AUC of 0.873, and a per-subject AUC of 0.86+0.06. At the prediction threshold yielding best
performance, the Dice score was 0.40+0.18, the precision was 0.42+0.17, recall was 0.44%0.23, and specificity was 0.94+0.03.
Mean absolute volume difference from ground truth was 33+£28 ml.

CONCLUSION

Using information available in ASL and DWI scans, a deep learning model can estimate the size and location of the penumbra
without the use of contrast agents.

CLINICAL RELEVANCE/APPLICATION

Using deep learning, an acute stroke patient's penumbra region can be accurately outlined with diffusion weighted imaging (DWI)
and cerebral blood flow map from arterial spin labeling (ASL-CBF), providing a quicker and non-contrast way to evaluate the
potential benefit of thrombectomy treatment.

RC505-09 Correlation of National Incidence and Outcomes of Ischemic Strokes and Distribution of Joint
Commission Certified Advanced Stroke Centers and CAST Certified Physicians to Perform
Endovascular Therapies

Wednesday, Dec. 4 11:20AM - 11:30AM Room: N228

Participants

Neena A. Davisson, MD, Decatur, GA (Presenter) Nothing to Disclose

Laura K. Findeiss, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Richard Duszak JR, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

Danny Hughes, PhD, Reston, VA (Abstract Co-Author) Nothing to Disclose

Nima Kokabi, MD, Atlanta, GA (Abstract Co-Author) Research support, Sirtex Medical Ltd

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

To determine whether the geographic distribution of Committee on Advanced Subspecialty Training (CAST) certified physicians and
Joint Commission (JC) certified Comprehensive Stroke Centers (CSCs) correlate with the regional incidence and outcomes of
ischemic stroke.

METHOD AND MATERIALS

Using the Centers for Disease Control and Prevention Interactive Atlas of Heart Disease and Stroke, the national incidence of
ischemic stroke death for patients 35-75 years of age was identified at state-level. Rates of admission and outcomes of ischemic
stroke in the Medicare population were also calculated. Using the same tool, the national distribution of JC CSCs was identified.
Additionally, the national distribution of 2019 CAST certified physicians, as published by the Society of Neurological Surgery, was
overlaid. Pearson Correlation (r) was performed between stroke hospitalization rates and outcomes with the number of JC CSCs and
CAST physicians.

RESULTS

The average nationwide ischemic stroke hospitalization rate in the Medicare population in 2013-2015 was 10.4 per 1000
beneficiaries and the average ischemic stroke death rate in patients 35-75 years of age in 2014-2016 was 4.8 per 100,000. States
with the highest stroke hospitalization rates (12.2 to 13.9 per 1000 beneficiaries) and stroke death rates (6.7 to 20 per 100,000
beneficiaries) were located mainly in the Southeast. JC CSCs (n=134) are located in 37 states and the District of Columbia with a
predominance in the Northeast. CAST physicians (n=171) are located in 33 states with a predominance in the Northeast. There was
no correlation between location of CAST physicians and stroke hospitalization rates or death rates with r=-0.01 and r=-0.01,
respectively (p's>0.05). There was no correlation between JC CSCs and stroke hospitalization rates or death rates with r=-0.16
and r= 0.08, respectively (p's>0.05).

CONCLUSION

There is no correlation between the geographic location of CAST physicians or JC certified CSCs and the incidence and outcomes of
ischemic stroke. More strategic planning is necessary to ensure the needs of communities are met, with sufficient availability of
physicians and CSCs capable of treating ischemic strokes endovascularly.

CLINICAL RELEVANCE/APPLICATION

CAST physicians and JC CSCs are not strategically distributed where the incidence of ischemic stroke is highest. Efforts should be
made to optimize availability of thrombectomy-capable physicians in these areas.

RC505-10 Understanding the Variance of Decision Making in Acute Stroke Based on the Principles of
Neuroeconomics

Wednesday, Dec. 4 11:30AM - 12:00PM Room: N228

Participants
Johanna M. Ospel, MD, Basel, Switzerland (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

To understand current endovascular treatment practice patterns of physicians across different specialties and countriesTo learn
about current real-life endovascular treatment decision-making in the absence of clear evidenceTo explore factors that influence
endovscular treatment decision-making and possible thought processes behind these factors
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The Radiology Hearing Loss and Tinnitus

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E353C

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

Sub-Events

RC506A Temporal Bone Anatomy

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

LEARNING OBJECTIVES

1) Become familiar with normal temporal bone anatomy. 2) Use optimal imaging planes on CT to assess anatomy. 3) Develop
indication based temporal bone MR protocols. 4) Recognize normal developmental variants. 5) Identify anatomic variants that pose
surgical hazards.

Active Handout:Caroline Diana Robson
http://abstract.rsna.org/uploads/2019/19000239/Active RC506A.pdf

RC506B Conductive Hearing Loss

Participants
Suresh K. Mukherji, MD, Carmel, IN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define conductive hearing loss. 2) Review the anatomy of the middle ear. 3) Describe common pathology that results in
conductive hearing loss.

ABSTRACT

This talk with introduce the audience to the concept of conductive hearing loss. The talk with define conductive hearing loss,
review the anatomy of the middle ear and discuss common pathologies that cause conductive hearing loss. The session will end by
providing the audience with a "checklist" of findings that should be commented in the report for patients with conductive hearing
loss.

RC506C Sensorineural Hearing Loss

Participants
Jan W. Casselman, MD,PhD, Brugge, Belgium (Presenter) Consultant, Koninklijke Philips NV; Speaker, QR srl

For information about this presentation, contact:
jan.casselman@azsintjan.be
LEARNING OBJECTIVES

1) To understand what sensorineural hearing loss is. 2) To become familiar with the most frequent pathologies causing sensorineural
hearing loss in children and adults. 3) To learn which imaging techniques are best suited to detect the different causes of
sensorineural hearing loss.

ABSTRACT

In this course the meaning of sensorineural hearing loss will be explained and also how it can be distinguished clinically from
conductive or mixed hearing loss. The most frequent causes of sensorineural hearing loss that can be detected in children and
adults will be discussed. The pathologies causing sensorineural hearing loss can be located at the level of the inner ear, internal
auditory canal and cerebellopontine angle or along the audtiory pathways. Finally the best suited imaging techniques to detect
sensorineural hearing loss will be discussed.

RC506D Tinnitus

Participants
C. Douglas Phillips, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:
dphillips@med.cornell.edu
LEARNING OBJECTIVES

1) Understand the distinction between objective and subjective tinnitus. 2) Be able to discuss primary tinnitus and its significance.
3) Describe the imaging findings of common entities associated with tinnitus. 4) Discuss some current research into the mechanisms



of tinnitus.
ABSTRACT

Tinnitus is a very common problem in the US and is a source of diminished enjoyment of life and leisure due to the incessant nature
of the disease. There are associations that can increase the potential diagnosis of an etiologic factor for tinnitus, including
associations with hearing loss, a subjective nature of the tinnitus, and exposure to certain toxins as well as environmental
conditions. We will discuss the various forms of tinnitus and who should be imaged in the setting of tinnitus, as well as describe
imaging findings associated with tinnitus.
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Emergency Ultrasound Pitfalls and Pearls

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E451B

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

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

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

1) Describe pearls and pitfalls in ultrasound evaluation of patients presenting with right upper quadrant pain with a focus on
hepatobiliary pathology. 2) Discuss how to avoid mistakes in the ultrasound assessment of common pediatric emergencies. 3)
Discuss pearls and pitfalls in ultrasound assessment of gynecologic emergencies.

ABSTRACT

As part of the series focused on the role of imaging in the emergency department, this course will focus on the role of ultrasound in
the assessment of clinically suspected hepatobiliary pathology, pathology commonly encounteres and more specific to the pediatric
population and gynecological emergencies. The goal of the presentations will be to focus on pearls so that the audience will learn
how to best and most successfully use ultrasound and thereby avoid a more costly CT and the risks of radiation exposure and
iodinate contrast. However, common pitfalls will also be addressed so that the audience learns how to avoid mistakes as well as
when ultrasound is not adequate for complete patient evaluation and further imaging should be recommended. While ultrasound is
often the first study ordered, one needs to learn 'when to hold 'em, and when to fold 'em' to do what is best for patient care.

Sub-Events

RC508A Hepatobiliary Ultrasound: Pearls and Pitfalls

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

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

1) Discuss the ultrasound findings of acute cholecystitis. 2) Describe the ultrasound appearance of complicated or advanced
cholecystitis. 3) Discuss the role of ultrasound in the evaluation of obstruction of the biliary track.

RC508B Pediatric Ultrasound

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

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

1) Perform effective ultrasound examinations for pediatric gastrointestinal conditions. 2) Avoid pitfalls of US of the GI tract in
children by using best practices. 3) Recognize potentially confusing US findings in various pediatric conditions.

RC508C Non-Obstetrical Gynecologic Ultrasound

Participants
Ana P. Lourenco, MD, Foxboro, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
alourenco@lifespan.org
LEARNING OBJECTIVES

1) Detect a variety of causes of acute female pelvic pain at ultrasound, including but not limited to torsion, hemorrhagic cysts,
pelvic inflammatory disease, ovarian hyperstimulation, IUD complications, as well as various non-gynecologic etiologies. 2) Describe
potential sonographic pearls and pitfalls in gynecologic ultrasound.
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Useful Applications of Gastrointestinal Tract Imaging

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S402AB

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

Sub-Events

RC509A Esophageal Imaging: GERD and Beyond

Participants
David J. Disantis, MD, Jacksonville, FL (Presenter) Nothing to Disclose

For information about this presentation, contact:

djdisantis@gmail.com

LEARNING OBJECTIVES

1) Perform a dual phase esophagram. 2) Recognize the types of pathology that can be diagnosed with esophagography.
ABSTRACT

Swallowing studies and esophagrams remain the most frequently performed gastrointestinal fluoroscopic studies. This presentation
offers a step-by-step guide for performing a high quality dual phase esophagram, with examples of the types of pathology that can
be detected using these techniques.

RC509B Imaging Following Bariatric Procedures

Participants
Laura R. Carucci, MD, Midlothian, VA (Presenter) Nothing to Disclose

For information about this presentation, contact:
laura.carucci@vcuhealth.org
LEARNING OBJECTIVES

1) Recognize the expected postoperative radiologic appearance following commonly performed bariatric surgical procedures for
morbid obesity, in particular the Roux-en-Y gastric bypass, gastric band and gastric sleeve. 2) Describe and recognize common
complications and potential pitfalls on imaging studies following these bariatric procedures.

RC509C State-of-the-Art MR Enterography

Participants
Seong Ho Park, MD, Seoul, Korea, Republic Of (Presenter) Research Grant, Central Medical Service Co, Ltd

For information about this presentation, contact:
parksh.radiology@gmail.com
LEARNING OBJECTIVES

1) Explain how to obtain MR enterography images with adequate quality. 2) Describe MR enterography findings in Crohn's patients
according to current interpretive guidelines.

RC509D Optimizing Your CT Colonography Service

Participants
Judy Yee, MD, Bronx, NY (Presenter) Research Grant, EchoPixel, Inc; Research Grant, Koninklijke Philips NV; Research Grant,
General Electric Company

For information about this presentation, contact:
jyee@montefiore.org
LEARNING OBJECTIVES

1) Compare CT colonography to other colorectal cancer screening tests. 2) Understand the latest techniques for performing low
radiation dose CT colonography. 3) Identify methods for time-efficient interpretation. 4) Describe the current status of CT
colonography for colorectal cancer screening and diagnosis.
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Ultrasound in the First Trimester of Pregnancy

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S401CD

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

LEARNING OBJECTIVES

1) Describe the typical appearances of a tubal ectopic pregnancy. 2) List findings that suggest an interstitial ectopic pregnancy. 3)
Differentiate a spontaneous abortion in progress from a cervical ectopic pregnancy. 4) Recommend the appropriate follow up for
early pregnancies of unknown location (PUL) identified on transvaginal sonography. 5) Differentiate with certainty a failed
pregnancy from a pregnancy suspicious for but not diagnostic of failed pregnancy based on the sonographer finding. 6) Diagnose
ectopic pregnancy and identify its location. 7) Recognize normal fetal anatomy in the first trimester and differentiate the normal
fetus from an abnormal fetus. 8) Predict the sex of the developing fetus during the first trimester and understand the importance of
sex determination in some conditions. 9) Recognize 'must know' major anomalies evident in first trimester. 10) Understand the role
of first trimester sex designation. 11) Evaluate first trimester assessment of multiple pregnancies.

Sub-Events

RC510A Ectopic Pregnancy

Participants
Mindy M. Horrow, MD, Philadelphia, PA (Presenter) Spouse, Employee, Merck & Co, Inc

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

1) Describe the typical appearances of a tubal ectopic pregnancy. 2) List findings that suggest an interstitial ectopic pregnancy. 3)
Differentiate a spontaneous abortion in progress from a cervical ectopic pregnancy.

RC510B Abnormal Early Intrauterine Pregnancies

Participants
Carol B. Benson, MD, Boston, MA (Presenter) Nothing to Disclose

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

1) Recommend the appropriate follow up for early pregnancies of unknown location (PUL) identified on transvaginal sonography. 2)
Differentiate with certainty a failed pregnancy from a pregnancy suspicious for but not diagnostic of failed pregnancy based on the
sonographer finding. 3) Diagnose ectopic pregnancy and identify its location. 4) Recognize normal fetal anatomy in the first
trimester and differentiate the normal fetus from an abnormal fetus. 5) Predict the sex of the developing fetus during the first
trimester and understand the importance of sex determination in some conditions.

ABSTRACT

During this session, findings in early pregnancy on transvaginal ultrasound will be discussed including pregnancies of unknown
location (PUL), intrauterine pregnancies of uncertain viability (IPUV), and ectopic pregnancy. Criteria for definitive diagnosis of
failed pregnancy will be reviewed, as will sonographic findings suspicious for but not diagnostic of failed pregnancy. Diagnosis of
ectopic pregnancy will be discussed, including sonographic findings and determination of the location of the ectopic pregnancy. In
addition, sonographic evaluation of the fetus during the first trimester will be presented with attention to the early diagnosis of
some fetal malformation and the importance of sex determination for some conditions.

Active Handout:Carol Beer Benson
http://abstract.rsna.org/uploads/2019/18000742/Active RC510B.pdf

RC510C First Trimester Anomalies, Sex, and Other Things

Participants
Kalesha Hack, MD, FRCPC, Toronto, ON (Presenter) Nothing to Disclose

For information about this presentation, contact:
kalesha.hack@sunnybrook.ca
LEARNING OBJECTIVES

1) Recognize 'must know' major anomalies evident in first trimester. 2) Understand the role of first trimester sex designation. 3)
Evaluate first trimester assessment of multiple pregnancies.



ABSTRACT

This refresher course will review the major anomalies which must be recognized in the later half of first trimester. We will also

discuss the role of assessment of external genitalia in first trimester and what key features should be documented in the
assessment in twin gestation.
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Update on Radionuclide Therapies

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S504CD

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

m Discussions may include off-label uses.

Sub-Events

RC511A New Guidelines for I-131 Therapy of Thyroid Cancer

Participants
Don C. Yoo, MD, Lexington, MA (Presenter) Consultant, inviCRO, LLC

For information about this presentation, contact:
donyoo@brown.edu
LEARNING OBJECTIVES

1) Describe why thyroid cancer is increasing. 2) Review guidelines for the use of I-131 in the treatment of thyroid cancer. 3)
Review the controversies in thyroid cancer treatment.

ABSTRACT

The purpose of this educational activity is to review the reasons why the incidence of thyroid cancer has risen so rapidly over the
last 40 years and discuss the role of radioiodine ablation in patients with thyroid cancer. Issues that will be discussed include
controversies in the extent of thyroid surgery and the appropriate use of radioiodine ablation in patients with thyroid cancer which
is controversial in low risk and intermediate risk patients. The incidence of thyroid cancer in the United States has almost tripled
since the early 1970s with unchanged mortality principally due to overdiagnosis. The extent of surgery performed for thyroid cancer
is controversial especially in small cancers but only patients with complete thyroidectomy are candidates for radioiodine ablation.
Recently lower doses of I-131 have been shown to be effective for radioiodine ablation of remnant thyroid tissue after
thyroidectomy. High risk patients will benefit from radioiodine ablation with decreased recurrence and improved mortality.
Radioiodine ablation in low risk patients is very controversial and has not been shown to improve mortality.

RC511B Lul77-DOTATATE Therapy for Neuroendocrine Tumors

Participants
Erik S. Mittra, MD, PhD, Portland, OR (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the background and role of Peptide Receptor Radionuclide Therapy (PRRT) for neuroendocrine tumors (NETs). 2)
Review the latest publications on the subject. 3) Understand how to perform this therapy and future directions.

RC511C Hepatic Artery Infusion Therapy with Y90 Microspheres

Participants
Charles Y. Kim, MD, Raleigh, NC (Presenter) Consultant, Medtronic plc; Consultant, Humacyte; Consultant, Galvani

LEARNING OBJECTIVES

1) Review range of malignancies treated with Y90 microsphere infusion. 2) Discuss the types of Y90 therapy and dosimetric
considerations. 3) Describe the procedures and technical steps involved in Y90 therapy. 4) Recognize pertinent scintigraphic
findings associated with Y90 therapy.

ABSTRACT

Intra-arterial Yttrium-90 (Y90) therapy is an important treatment modality for a variety of hepatic tumors. While numerous types of
embolotherapies are employed by interventional radiologists for treatment of cancer, Y90 therapy is unique in its multimodality and
multi-procedural nature. Not only does this treatment effect rely on deposited ionizing radiation therapy, but scintigraphic imaging is
also an integral component of treatment. Two types of Y90 therapies are available, made by two different manufacturers. The
differences between the two types are subtle, but there are differences in administration and manufacturer-recommended
dosimetric calculation. These various differences will be highlighted. Y90 therapy is comprised of several steps and is frequently
subclassified into a 'planning' phase and 'treatment' phase. In the planning phase, detailed angiographic imaging is performed to
delineate arterial anatomy , determine tumoral distributions, and redistribute vascular flow if indicated. Scintigraphic imaging is an
integral component of this planning phase, in order to help identify angiographically occult arterial anomalies, confirm appropriate
infusion site, and to quantify the hepatopulmonary shunt fraction. From this information, as well as other factors, the appropriate
treatment doses can be determined. In the treatment phase(s), the Y90 dose is administered to the appropriate portions of the
liver with subsequent scintigraphic imaging for confirmation.
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Vascular Series: MR Angiography-New Techniques and Their Application

Wednesday, Dec. 4 8:30AM - 12:00PM Room: S503AB

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

m Discussions may include off-label uses.

Participants

Thomas K. Foo, PhD, Niskayuna, NY (Moderator) Employee, General Electric Company

Martin R. Prince, MD,PhD, New York, NY (Moderator) Patent agreement, General Electric Company; Patent agreement, Hitachi, Ltd;
Patent agreement, Siemens AG; Patent agreement, Koninklijke Philips NV; Patent agreement, Nemoto Kyorindo Co, Ltd; Patent
agreement, Bayer AG; Patent agreement, Lantheus Medical Imaging, Inc; Patent agreement, Bracco Group; Patent agreement,
Mallinckrodt plc; Patent agreement, Guerbet SA; Patent agreement, Toshiba Corporation

Tim Leiner, MD, PhD, Utrecht, Netherlands (Moderator) Speakers Bureau, Koninklijke Philips NV Research Grant, Bayer AG

For information about this presentation, contact:
map2008@med.cornell.edu

thomas.foo@ge.com

LEARNING OBJECTIVES

1) Understand the latest MR Angiography methods. 2) Identify optimal approaches to using MR Angiography techniques throughout
the body. 3) Appraise the strengths and weaknesses of various MR approaches to vascular imaging.

Sub-Events

RC512-01 K-Space Options for Improving MRA
Wednesday, Dec. 4 8:30AM - 9:00AM Room: S503AB

Participants
Walter F. Block, PhD, Madison, WI (Presenter) Stockholder and Co-founder, TherVoyant; Research support, General Electric
Company;

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

1) Understand basic strategies used in MR Angiography to subsample the MR raw data space (k-space) to improve the temporal and
spatial performance parameters of MRA. 2) Learn how spatial resolution, temporal resolution, and SNR performance are linked. 3)
Learn the difference between an acquisition method's temporal footprint and temporal frame rate.

ABSTRACT

MR Angiography is hampered by MR's need to acquire data in an alternative domain (k-space) with a relative lack of sensors
(receivers) relative to CT and US, where thousands of detectors can be active at once. To capture the human vascular system at
the temporal and spatial resolution necessary to answer important diagnostic questions, clinical MRA pulse sequences sub-sample
the k-space acquisition space in a myriad of ways that tradeoff performance in spatial resolution, temporal resolution, and SNR. The
presentation will highlight the general classes of these methodologies, which usually acquire lower spatial frequency data more
often than higher spatial frequencies ( variable k-space density). Often these k-space acquisition strategies are paired with a
reconstruction methodology that iteratively works to generate the mostly likely image reconstruction possible for the given
subsampled k-space data. The presentation will discuss the assumptions that all these methodologies make and ways physicians
can assess the effects these assumptions may make on clinical decision-making.
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PURPOSE

This study sought to investigate the added value of prototype proton density weighted, in-phase 3D stack-of-stars (PDIP-SQOS)
MRI-based calcification visualization on the diagnostic accuracy of detecting peripheral artery disease (PAD) using non-contrast
quiescent interval slice-selective (QISS) MRA.

METHOD AND MATERIALS

Twenty-six patients (70+8 years) with suspected PAD, referred for lower extremity CTA prior to digital subtraction angiography
(DSA), were prospectively enrolled for a same-day 1.5T or 3T MRI. PDIP-SOS MRI and QISS MRA were acquired covering the
iliofemoral run-off. Two readers rated image quality (4-point scale) and graded stenosis (>=50%) on QISS-MRA without and with
the visualization of calcification. Sensitivity and specificity were calculated using DSA as reference. Intra-arterial calcium was
quantified using Image] (NIH) and compared between MRI and non-contrast CT (NCCT) using paired t-test, Pearson's correlation
and Bland-Altman analysis.

RESULTS

Overall subjective image quality ratings were significantly higher for CTA compared to MRA (4.0 [3.0-4.0] and 3.0 [3.0-4.0];
p=0.0369) with good to excellent inter-reader agreement (all ICCs >0.746). The sensitivity and specificity of QISS MRA, QISS MRA
with PDIP-SOS, and CTA for the detection of >=50% stenosis were 85.4%, 92.2%, 90.2% and 90.3%, 93.2%, 94.2%, respectively.
Calcification was visualized by PDIP-SOS and NCCT in 123 (59.4%) and 126 (60.8%) vascular segments, respectively (p=0.2500).
Quantification of calcification showed statistically significant differences between PDIP-SOS and NCCT (80.6+31.2mm3 vs
88.0+29.8mm3; p=0.0002) with high correlation (r=0.77, p<0.0001) and moderate mean of differences (-7.4mm3) between the
techniques.

CONCLUSION

PDIP-SOS MRI increases the accuracy of non-contrast QISS MRA in patients evaluated for PAD. This combined protocol may prove
especially useful for the comprehensive assessment of vascular anatomy prior to interventional procedure planning.

CLINICAL RELEVANCE/APPLICATION

The visualization and quantification of vascular calcification by MRI may prove especially useful for the comprehensive assessment
of vascular anatomy prior to interventional procedure planning.
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PURPOSE

The non-enhanced balanced steady state with free precession MRA technique has been shown to provide high diagnostic image
quality of thoracic aortic disease.

METHOD AND MATERIALS

In this retrospective study, 92 patients were enrolled, 31 patients received a native MRA (mean age 63.9 years) and 61 patients a
CE-MRA (mean age 63.1 years). Scan time was recorded and image quality with respect to vessel contrast, vessel sharpness and
artifact level was assessed in three thoracic aortic segments: aortic root/ascending aorta, aortic arch and descending aorta.
Imaging protocol: Native MRA based on an ECG-triggered self-navigated prototype 3D radial bSSFP sequence (TE=1.83 ms; TR=3.6
ms) was acquired with an inherent isotropic FOV of 250 mm and spatial resolution of 1.3 mm. A ECG-triggered first-pass CE-MRA
(TE=1.33 ms; TR=3.4 ms) with navigator respiration control was acquired with a FOV of 340x255x83 mm and a spatial resolution of
1.4x1.3x1.3 mm with 0.1 ml/kg body weight gadobenate dimeglumine at a flow rate of 0.4 ml/s. To measure the inter-rater
agreement the weighted Cohen's kappa coefficient (k) was calculated. To assess statistical differences between the two MRA
sequences, first the Fisher's Exact test and than the Mann-Whitney-U test were applied.

RESULTS

The overall diagnostic image quality of native MRA was superior at all areas analyzed, compared to the CE-MRA (p<0.001, p<0.001,
p=0.005, respectively). A detailed analysis of how the presence of foreign materials like sternal cerclage or artificial heart valves
deteriorates image quality for different MRA methods is of interest for future analysis. Scan time of the non CE-MRA was
significantly reduced, mean 05:56 +£01:32 min vs. 08:51+ 02:57 min in the CE-MRA (p<0.001).



CONCLUSION

In conclusion diagnostic image quality of the entire thoracic aorta including the aortic root can be obtained without administration
of contrast media offering a benefit in potential side effects of contrast media, especially in patients with impaired renal function or
by avoiding deposition of Gd in the body in general. In addition this superior image quality is gained within a faster scan time, a
valuable feature in daily radiological routine.

CLINICAL RELEVANCE/APPLICATION

Superior diagnostic image quality of the entire thoracic aorta can be obtained without contrast media and within a faster scan time,
a highly valuable feature in daily routine.
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PURPOSE

To evaluate the reproducibility of high-resolution MR imaging of atherosclerotic femoral arteries in serial follow-up scans, and
calculate the sample size needed for future longitudinal studies.

METHOD AND MATERIALS

Ten patients with known femoral artery atherosclerosis were imaged with a 3D isotropic FLASH sequence with DANTE-prepared
black blood contrast. Studies were acquired at baseline, within 1 week and 1 month. Five of these patients were also scanned at 6
months. Using internal fiducials strict registration of arterial segment levels was obtained. Total vessel area, lumen area, wall area
and wall volume were measured to assess atheroma in the wall. Measurements were compared among the scans repeated at
different timepoints. Agreement was measured by the intraclass correlation coefficient (ICC). Measurement error was quantified by
pairwise slice-based/ patient-based coefficient of variance (CV) as defined by pooled variance/mean. Sample sizes needed to
detect 5% and 10% changes in vessel area/volume were calculated using 80% power and 5% significance level.

RESULTS

The measurement of vessel area, lumen area, wall area and wall volume showed excellent agreement among repeated scans, with
ICCs ranging from 0.97 to 0.99 for 3 scans, and 0.96 to 0.99 for 4 scans. Relatively small interscan measurement errors were
observed. The slice-based CVs for the vessel area, lumen area and wall area were 5.0%, 6.8%, 8.4%, and the patient-based CV for
volume measurement was 5.9% among 3 scans. Similar results were observed for patients who had 4 scans, with above-mentioned
CVs of 5.5%, 6.6%, 9.4% and 7.2% respectively. These results indicate to compare treatment efficacy for two strategies for
treatment of femoral artery atherosclerosis, it would be necessary to recruit 89 subjects if differences in wall area/volume changes
were 5%, and 22 subjects if the differences were 10%.

CONCLUSION

High resolution DANTE-FLASH MRI is useful for quantifying atherosclerotic vessel area and volume of femoral arteries with low
variability among serial repeated scans. Volume measurement tends to be more reproducible than vessel wall area measurements.

CLINICAL RELEVANCE/APPLICATION

High resolution DANTE-FLASH MRI is useful for quantifying atherosclerotic vessel area and volume of femoral arteries, and measuring
the corresponding changes due to therapeutic effects.
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LEARNING OBJECTIVES

1) To know components required to implement clinically 4D flow. 2) To know types of clinically relevant data that can be extracted
from 4D flow. 3) Become familiar with applications of 4D flow for MRA.

ABSTRACT

4D flow is a time resolved volumetric phase contrast MRI technique. This presentation will cover essential components required to
implement 4D flow in a clinical setting, review types of clinically relevant data that can be extracted from 4D flow, and present
several approaches to integrating 4D flow into clinical MRI protocols. Essential components include a pulse sequence and
postprocessing software. Data that can be extracted includes blood flow, cardiovascular function, and anatomy. Protocols can be
greatly simplified with 4D flow, enabling a decoupling of image acquisition and interpretation, thereby enhancing efficiency of
patient, technologist, and radiologist time. Representative thoracic and abdominal applications will be presented.
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LEARNING OBJECTIVES

1) Explore rationale for non-contrast MR angiography. 2) Discuss techniques for optimized non-contrast MR-based vascular imaging
in clinical practice, including advantages and limitations. 3) Review current evidence for clinical utility in comparison to contrast-
enhanced MRA and CT angiography.

ABSTRACT

Non-contrast MRA techniques offer a viable alternative to CTA and contrast-enhanced MRA (CEMRA) for cross-sectional vascular
imaging without the risks or costs associated with contrast agent administration. They can evaluate the renal and peripheral
arteries with image quality and accuracy that is competitive with CTA. Recently developed non-contrast neurovascular imaging
techniques can substantially outperform legacy 2D and 3D time-of-flight MRA, providing image quality that approaches that of
CEMRA. In addition to the use of non-contrast MRA for depiction of the vascular lumen, high-resolution non-Cartesian 3D MRI can
now show vessel wall calcifications comparably to CT. This information (hitherto unavailable using MRI) can be critical to the
planning of interventional vascular procedures. The anatomic information provided by non-contrast MRA can also be efficiently
complemented with hemodynamic information that is not available from CTA using phase contrast and ASL-based approaches.
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PURPOSE

Balanced steady-state free precession (bSSFP)-based quiescent-interval slice-selective (QISS) magnetic resonance angiography
(MRA) is accurate for the non-contrast evaluation of peripheral artery disease (PAD); however, drawbacks include the need for
breath-holding and sensitivity to off-resonance artifacts. The purpose of this study was to evaluate the image quality and
diagnostic accuracy in the pelvis and abdomen of free-breathing fast low-angle shot (FLASH)-based QISS techniques in comparison
to standard QISS in patients with PAD, using computed tomographic angiography (CTA) as the reference.

METHOD AND MATERIALS

Twenty-seven patients (69+10 years, 17 men) with PAD were enrolled in this IRB approved, HIPAA compliant prospective study
between April and December 2018. Patients underwent non-contrast MRA using standard bSSFP-based QISS and prototype free-
breathing radial-FLASH and Cartesian-FLASH-based QISS at 3T. A subset of patients (n=22) also underwent CTA as the reference
standard. Nine arterial segments per patient were evaluated spanning the abdomen, pelvis, and upper thigh regions. Objective
(signal intensity ratio (SIR) and relative standard deviation (SD)) and subjective image quality (4-point scale) and stenosis (>50%)
were evaluated by two readers and compared using one-way analysis of variance, Wilcoxon and McNemar tests, respectively.

RESULTS

A total of 179 vascular segments were available for analysis by all QISS techniques. No significant difference was observed among
bSSFP, radial-FLASH, and Cartesian-FLASH-based techniques in SIR (p=0.428) and relative SD (p=0.220). Radial-FLASH-based
QISS demonstrated the best image quality (p<0.0001) and the highest inter-reader agreement (k=0.721). The sensitivity values of
bSSFP, radial-FLASH, and Cartesian-FLASH-based QISS for the detection of >50% stenosis were 76.0%, 84.0%, and 80.0%,
respectively, while specificity values were 97.6%, 94.0%, and 92.8%, respectively. Moreover, FLASH-based QISS consistently
reduced off-resonance artifacts compared to the bSSFP-based approach.

CONCLUSION

Free-breathing FLASH-based QISS MRA techniques provide improved image quality and sensitivity, high specificity, and reduced off-
resonance artifacts for vascular stenosis detection in the abdomen and pelvis.

CLINICAL RELEVANCE/APPLICATION

FLASH-based QISS MRA provides improved image quality, accuracy and reduced off-resonance artifacts, thereby enhancing the
utility of QISS for the non-contrast evaluation of PAD.
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PURPOSE

To advance fresh blood imaging (FBI) in peripheral non-contrast MR angiography (NC-MRA) using a new centric ky-kz trajectory
with an exponential flop angle to reduce specific absorption rate (SAR) and tremendous reduction in scan time.

METHOD AND MATERIALS

FBI utilizes a physiological signal difference between systolic and diastolic triggered images. The centric ky-kz trajectory is
implemented in FBI (cFBI), acquiring multiple slice-encodings (SEs) and phase-encodings (PEs) per TR; whereas, standard FBI
acquires one SE per TR. By applying exponential flop angle (eFA), cFBI enables reduction of SAR. The design of eFA has high flop
angles (Hflop) at the center of k space (about 36 lines or more) for bright blood imaging and exponentially decreasing flop angles at
periphery of k space to reduce SAR. Having about 36-line Hflop of 180 deg is required to ensure depiction of bright blood; imaging
of cFBI was performed maintaining Hflop and varying low flop angles (Lflop), Hflop/Lflop of 180/180, 180/90, 180/60, 180/30 and
180/1 deg. Parameters are: for all lower flop <180 (TR of 2RR intervals) and constant (180/180) flop (TR of 3RR intervals due to
SAR), TEeff of 60 ms, 1NAQ, 320x320 matrix, 100 1.4-mm slices, FOV of 40x40 cm, parallel imaging of 3, and resolution of
0.63(PE)x0.63(RO)x 0.7(SE) mm after interpolation. All exteriments were performed using a 3T clinical system on healthy volunteers
(5 males, 24-68 yo).

RESULTS

The scan time of cFBI was reduced to about 1/2 to 1/3 (1:30-2:00 min) by acquiring multiple SEs and PEs data compared to
standard FBI. The Hflop/Lflop of 180/180 deg. causes lengthen of TR due to high SAR and longer scan time. Regarding artifacts,
standard FBI often causes N/2 artifacts in the PE direction that degrade image quality; whereas, cFBI minimizes N/2 artifacts. As
shown in Fig. 1, image quality of all 5 images was evaluated all 'excellent' without any N/2 artifacts.

CONCLUSION

Advanced cFBI with eFA enables high resolution quality NC-MRA images with fast acquisition without major artifacts like N/2
artifacts. Compared to standard FBI, cFBI reduces the scan time to 1/3 to 1/2, opening a possibility of scanning entire peripheral
vasculature in 5 to 6 mins.

CLINICAL RELEVANCE/APPLICATION

This study demonstrates tremendous scan time reduction in centric ky-kz FBI (cFBI) with eFA compared to standard FBI. This
advanced cFBI enables obtaining quality NC-MRA images without N/2 artifacts seen in standard FBI.
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PURPOSE

In our study we evaluated the diagnostic performance of lower extremity MR Angiography in patients with suspected lower limb
atherosclerotic disease using a three-station dynamic MRA approach.

METHOD AND MATERIALS
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underwent MRA at 3 T. Imaging was performed by acquiring a three-station dynamic MRA using a TWIST-sequence. For each
station a 3ml contrast medium bolus (Gd-HP-DO3A / Prohance) was injected (1.5ml/sec) each followed by a 20 ml saline flush.
Images were retrospectively reviewed and evaluated with regard to image quality and visualization of arterial segments; severity of
stenosis; and presence of venous contamination. 16 patients underwent subsequent DSA yielding 256 artery segments for
correlation between MRI and DSA.

RESULTS

Dynamic three station low dose CE-MRA at 3T allows for diagnostic, dynamic imaging in every vessel territory of the lower limb even
in patients with advanced arteriosclerotic disease. Diagnostic performance based on the vessel segments both evaluated by CE
MRA and DSA for > 50 % stenosis demonstrated a sensitivity of 93.55% [84.3 -98.2% (95%-CI)] and specifity of 98.51% [95.7-
99.8%(95%-CI)] for CE-MRA; For vessel occlusion sensitivity was 93.1% [77.23 -99.15 % (95%-CI] and specifity of 99.13% [96.91
- 99.89%](95%-CI)]. No studies were rated non-diagnostic due to venous overlay, since always an optimal 3D-dataset from
dynamic imaging could be chosen.

CONCLUSION

With a total of only 9 ml ProHance (corresponding to 0.05 mmol/kg BW in a 90 kg patient resp. 0.06 mmol/kg in a 75 kg patient)
three station dynamic CE MRA of the lower extremity is possible.Advantages of this approach include the possibility to look at the
optimal time of arterial enhancement of each leg separately and the possibility of avoiding venous contamination of images. Time for
each dataset typically is approximately 5 sec. to allow for a high enough spatial resolution, nevertheless this temporal resolution is
enough to achieve a solely arterial image.

CLINICAL RELEVANCE/APPLICATION

Regarding the discussion on safety of Gd-based contrast agents the lowest possible dose should be used in any indication for CE
MRI. Our study shows the feasibility of low dose CE MRA with a macrocyclic contrast agent only using a total of 9 ml of a 0.5 M
contrast agent for the evaluation of the complete run-off vessels.
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LEARNING OBJECTIVES

1) To know the impact on gradient performance on phase-contrast velocity imaging 2) To know how phase-velocity noise, vascular
signal-to-noise ratio, and sequence echo time (TE) impacts the measurement of flow volume 3) To know how high-performance
gradients with 3-4x the maximum gradient amplitude and 2.5-4.0x the maximum slew rate impacts phase-contrast MRA and 4D
Flow.

ABSTRACT

With increasing capability in gradient amplitude to 80 mT/m, the echo time (TE) can be reduced. However, in whole-body systems,
there is still a limitation of peripheral nerve stimulation as to how fast the gradient amplitudes can be switched. With the
development of new high-performance head-only gradient systems, maximum gradient amplitudes of 3-4x and maximum slew rates
of 2.5-4.0x can be achieved. This benefits phase-contrast MRA, especially for low-velocity encoding values (VENC) for slow flow,
as in the CSF.
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LEARNING OBJECTIVES

1) Recognize normal glandular tissue of the pediatric patient. 2) Apply appropriate management recommendations to breast
ultrasound findings of a girl with a palpable abnormality. 3) Provide an appropriate differential diagnosis for a solid tissue finding in
the pediatric breast.

RC513-02 Findings on Serial MRI Following Esophageal Button Battery Removal: Correlation with Clinical
Outcomes
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PURPOSE

Recent reports of increased morbidity and mortality in pediatric patients following esophageal button battery impaction have
prompted national clinical practice guidelines from NASPGHAN which advocate use of cross-sectional imaging to assess for
associated vascular or airway injury. The purpose of this study is to review serial MRI findings following endoscopic removal of
esophageal button battery.

METHOD AND MATERIALS

Radiology reports from 2018 were searched for terms 'battery' and 'button battery.' Patient demographics, endoscopic findings,
imaging, and clinical follow-up were reviewed in EMR. Focused evaluation of MRI findings was performed by 4 attending pediatric
radiologists.

RESULTS

12 patients with MRI following endoscopic removal of esophageal battery per NASPGHAN guidelines were identified with a total of 31
MRI studies. Esophageal mucosal injury and submucosal edema/enhancement was seen on initial MRI in all cases regardless of level
of esophageal injury or time of battery exposure. Mucosal findings were persistent on serial MRI in all but 2 cases. Esophageal
findings on MRI were concordant with esophagram in all cases. Extensive mediastinal edema was seen on initial MRI in all cases and
persistent on serial MRI. Vascular and airway changes were seen on initial MRI in 71% (5/7) of patients with proximal esophageal
injury with resolution on serial MRI. 1 patient developed contained esophageal leak. No patients developed tracheoesophageal (TE)
or aortoenteric (AE) fistula.

CONCLUSION



Extensive mediastinal edema was seen in all cases following button battery removal, suggesting this finding alone carries little
sensitivity or specificity. Structural changes to mediastinal vessels and airway, reported to implicate higher risk of developing TE
and AE fistula, were seen in all cases of proximal esophageal injury, however resolved on serial MRI and no pateints in our cohort
developed these complications.

CLINICAL RELEVANCE/APPLICATION

Recent NASPGHAN guidelines advocate use of cross-sectional imaging following button battery ingestion, however little has been
reported on clinical impact of imaging findings.This is the largest cohort of patients with serial MRI following esophageal button
battery removal to be reported, however our study remains limited by small sample size. Further multiinstitutional and
multidisciplinary studies are needed to correlate clinical and imaging findings to further guide practices.
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PURPOSE

The purpose of this study is to analyze the imaging spectrum of complications of Hematopoietic Stem Cell Transplant in pediatric
patients.

METHOD AND MATERIALS

It's a prospective observational study involving 328 pediatric patients who had various malignancies and underwent HSCT in our
institution from 2015- 2018. The complications were classified based on the time lines of HSCT 1. Pre-engraftment ( <30 days) 2.
Early post-transplantation period (30-100) 3. Late post-transplantation period (>100 days) The complications were also classified
based on system of involvement and into infective and non infective causes. Radiograph, CT, sputum and blood cultures, specific
viral and fungal markers and other relevant investigations were performed in these patients to confirm the diagnosis.

RESULTS

Out of the 328 patients almost 300 patients developed some sort of complication following HSCT. 162 patients developed
complications in the Pre-engraftment phase, 81 patients had complications in Early post-transplantation period and 40 patient had
complications in Late post-transplantation period. Pulmonary complications were the most common and were present in 90 patients.
Pulmonary infection was the most common in all three phases and the commonest organisms included Klebsiella, CMV and
aspergillus. Non infective pulmonary complications included Diffuse alveolar haemorrhage, Organising pneumonia, aspiration
pneumonitis, ARDS and Graft versus host disease. GIT complications include Colitis, Acute gastroenteritis , Sinosoidal obstruction
syndrome, Hepato renal syndrome, Acalculous cholecystitis, Bowel aspergillosis and pancreatitis. GUT complications included
Hemorrhagic cystitis. CNS complications PRES, Cerebral infarct, SAH, Otitis media, encephalitis, Sinusitis & Orbital cellulitis, Cerebral
infarct , ICH and Viral leukoencephalopathy. Several multiple system complications including graft rejection, GVHD, Septicipemia and
Multi Organ Dysfuction were also noted.

CONCLUSION

Post HSCT patients are prone for several complications dependent on the immune status and time line of transplant. The role of
imaging is in early detection and narrowing the differentials in patients having post transplant complications.

CLINICAL RELEVANCE/APPLICATION

85 of the total 328 patients in our study died because of the complications of HSCT. Early radiological identification of the
complications of HSCT helps in effective treatment of these pediatric patients especially in a county like India with low infection
control.
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PURPOSE

1. Assess accuracy of CT measurements of craniocervical alignment in identifying pediatric patients with craniocervical ligament
injury 2. Assess CT soft tissue findings in pediatric patients with craniocervical ligament injuries



METHOD AND MATERIALS

Retrospective review of 48 patients <=16 years old with craniocervical ligament injuries and CT of the cervical spine. Injured
patients classified as partial (PD) or complete (CD) disruption of ligaments at craniocervical junction. Patients assessed for
craniocervical soft tissue findings and craniocervical alignment using previously described measurements. Comparison of
craniocervical measurements in PD and CD groups was made with 2:1 age & gender matched pairs control cohort. Accuracy of
measurements was assessed by ROC curves with calculation of area under curve (AUC).

RESULTS

For CD (n=27), C1-C2 distance (AUC=0.90, 95%CI=0.83-0.97), atlanto-occipital distance (AUC=0.95-0.98, 95%CI=0.90-1.00), and
basion-dens distance (AUC=0.90, 95%CI=0.82-0.98) had excellent accuracy diagnosing injury. Powers ratio (AUC=0.85,
95%CI=0.76-0.94) had good, basion-posterior axial line (AUC=0.74, 95%CI=0.61-0.86) fair, and atlantodental distance (AUC=0.69,
95%CI=0.57-0.82) poor accuracy. For PD (n=21), basion-dens distance (AUC=0.75, 95%CI=0.62-0.88) had fair accuracy
diagnosing injury. Powers ratio (AUC=0.63, 95%CI=0.47-0.79), C1-C2 distance (AUC=0.60, 95%CI=0.45-0.75), atlantodental
distance (AUC=0.55, 95%CI=0.39=0.71), atlanto-occipital distance (AUC=0.63-0.65, 95%CI=0.47-0.81), and basion-posterior axial
line (AUC=0.60, 95%CI=0.44-0.76) all had poor accuracy. 81% (n=22) of CD and 38% (n=8) of PD patients had non-concentric
atlanto-occipital joints. 100% of CD patients had >=1 soft tissue finding and 81% (n=22) had >=2 findings. 73% (n=16) of PD
patients had >=1 soft tissue finding. 86% (n=18) of PD patients had non-concentric atlanto-occipital joints and/or soft tissue
findings.

CONCLUSION

Measurements of craniocervical alignment have poor accuracy identifying craniocervical ligament injuries not resulting in complete
craniocervical dissociation. Recognizing soft tissue injury and non-concentric atlanto-occipital joints can help identify craniocervical
injuries on CT.

CLINICAL RELEVANCE/APPLICATION

In pediatric patients, clinicians should rely more on soft tissue findings and non-concentric atlanto-occipital joints than
craniocervical measurements to diagnose craniocervical injury on CT.
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PURPOSE

To compare Ferumoxytol- (Fe) and Gadolinium-chelate (Gd) enhanced MRI scans for assessment of bone and soft tissue sarcomas
in pediatric and adolescent patients.

METHOD AND MATERIALS

We retrospectively enrolled 22 pediatric and adolescent patients (16 males, 6 females; mean age 15.3 £ 5 years) with biopsy
proven bone or soft tissue sarcoma, who underwent pre-treatment Fe- and Gd-MRI with an interval of 4 weeks or less. MRI
sequences included T1-spinecho (SE), fat saturated T2-fast SE (FSE) and T1-LAVA sequences. 3D tumor volumes on Gd- and Fe-
MRI scans were compared with Bland-Altman analysis. Signal-to-noise ratios (SNR) and contrast-to-noise ratios (CNR) of tumor,
marrow, muscle and vessels were compared with Wilcoxon signed-rank test. In addition, 4 radiologists independently scored 15
qualitative parameters which were compared with Kendall's Tau correlation and McNemar's tests.

RESULTS

Tumor volume measurements agreed significantly on Fe-MRI and Gd-MRI with correlation coefficients of 1, 0.99, 0.99 on T1-SE, T2-
FSE and T1-LAVA sequences, respectively. Gd-MRI showed significantly higher tumor SNR compared to Fe-MRI (p<0.01) on T1-
LAVA sequences. Fe-MRI showed significantly higher vessel SNR (p=0.01) and marrow SNR (p=0.04) compared to Gd-MRI on T1-
LAVA sequences. Also, Fe-MRI showed significantly higher marrow SNR (p=0.02) and tumor-to-marrow SNR and CNR (both p=0.04)
compared to Gd-MRI on T1-SE sequences. Semiquantitative scores revealed a significant agreement between Gd-MRI and Fe-MRI
for cortical destruction (1.0), pathological fracture (1.0), tumor extension in epiphysis, metaphysis and diaphysis (0.92, 1.0, 1.0),
joint invasion (0.92), presence of extraosseous soft tissue (0.89) and skip lesions (1.0). T1-enhancement of peri-tumoral edema
was significantly more frequent on Gd-MRI compared to Fe-MRI (p<0.01). Neurovascular bundle involvement and potential tumor
thrombus were assessed with significantly higher confidence on Fe-MRI (p<0.01).

CONCLUSION

Fe-MRI provides equal assessment of the extent of sarcomas in bone and soft tissue compartments compared to Gd-MRI. Fe-MRI
provides improved evaluation of neurovascular involvement or tumor thrombus.



CLINICAL RELEVANCE/APPLICATION

Considering concerns about brain Gd-deposition, Fe-MRI is a clinically available alternative. Ferumoxytol provides lasting
vascular/tissue enhancement for combined local and whole-body tumor staging.
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PURPOSE

Ionizing radiation-free whole-body diffusion-weighted magnetic resonance imaging (WB-DW MRI) can detect malignant tumors in
children with high sensitivity. However, assessing tumor therapy response often requires tumor metabolism information, measured
by 18F-fluoro-deoxyglucose positron emission tomography (18F-FDG PET). Here, we investigated if ionizing radiation-free WB-DW
MRI can predict chemotherapy response of pediatric tumors, using simultaneously acquired 18F-FDG PET scans and clinical
outcomes as the standard of reference.

METHOD AND MATERIALS

Sixty-two pediatric patients and young adults with extra-cerebral solid tumors underwent simultaneous WB-DW MRI and 18F-FDG
PET/MRI before and after induction chemotherapy. We measured minimum tumor apparent diffusion coefficients (ADCmin) and
maximum standardized uptake values (SUVmax) of up to six target lesions per patient and assessed tumor therapy response
according to tumor-specific response criteria (Lugano or PERCIST). We evaluated differences in ADCmin and SUVmax between
responders and non-responders using Wilcoxon tests, and agreements between WB-DW MRI- and 18F-FDG PET/MRI-based tumor
response classifications with Krippendorff's alpha statistics. This study is registered with ClinicalTrials.gov (NCT01542879).

RESULTS

We found significant agreement between treatment response categories on WB-DW MRI and 18F-FDG PET/MRI after induction
chemotherapy (A=0.91). Predictions of clinical response were not significicantly different (p=0.58) using change in SUVmax (0.90;
95% CI: 0.81-0.97) and ADCmin (0.83; 95% CI: 0.55-0.99). We found discordant results between PET and MRI response
assessments in seven patients who received their interim scan in the early post-treatment phase. In these patients,
chemotherapy-induced changes in tumor metabolism preceded changes in proton diffusion. Sensitivity and specificity for tumor
therapy response assessment, respectively, were 94% and 100% for 18F-FDG PET/MRI; as well as 93% and 100% for WB-DW MRI.

CONCLUSION

WB-DW MRI can provide a radiation-free approach to assess therapy response of solid pediatric tumors. In some patients, tumor
response on early post-treatment WB-DW MRI lags behind the response on 18F-FDG PET/MRI.

CLINICAL RELEVANCE/APPLICATION

WB-DW MRI can be used for therapy response assessments of pediatric tumors that typically undergo follow-up imaging at 8-12
weeks after the start of chemotherapy.
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PURPOSE

To establish a diagnostic tree analysis (DTA) model based on ultrasonography (US) imaging findings and clinical characteristics for
differential diagnosis of cervical lymphadenopathy in children.

METHOD AND MATERIALS

Total 242 patients (131 boys and 111 girls; mean age, 11.2 £ 0.3 years; range, 1 month-18 years) with pathologically confirmed
Kikuchi disease (KD) (n = 127), Reactive hyperplasia (RH) (n = 64), lymphoma (n = 24), and suppurative lymphadenitis (SL) (n = 27)
who underwent neck US were included. US images of lymph nodes were retrospectively reviewed with regards to location, number,
distribution, size, echogenicity, margin, presence of necrosis, calcification, perinodal fat hyperechogenicity, and loss of fatty hilum.
Clinical information including age, sex, cervical tenderness, erythema, heat sense, fever, hepatomegaly, splenomegaly, history of
antibiotics, and laboratory results were collected. The patients were randomly divided into training (70%, 167/242) and validation
(14%, 75/242) datasets to assess diagnostic performance of the DTA model. The DTA model was created using a classification and
regression tree algorithm on the basis of US imaging findings and clinical findings.

RESULTS

In the DTA model, perinodal fat hyperechogenicity, loss of fatty hilum, and echogenicity of the lymph nodes (homogeneous or



heterogeneous) were found to be significant predictors in the diagnostic algorithm for differential diagnosis of cervical
lymphadenopathy while any clinical findings were not. The overall accuracies were 86.2% and 82.7% in training and validation
datasets. The accuracy of KD, RH, lymphoma and SL was 92.2%, 80.4%, 62.5%, and 86.2% in the training dataset, and 91.9%,
61.1%, 75.0%, and 91.7% in the validation dataset, respectively.

CONCLUSION

The presence of perinodal fat hyperechogenicity, heterogeneity of echotexture and loss of fatty hilum were significant
ultrasonographic findings in the DTA for differential diagnosis of cervical lymphadenopathy in children.

CLINICAL RELEVANCE/APPLICATION
The DTA model based on US imaging findings may be useful for differential diagnosis of cervical lymphadenopathy in children.
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LEARNING OBJECTIVES

1) List the top three neck masses in each of three age categories: infants, young children and adolescents. 2) Discuss helpful
sonographic features to distinguish benign reactive from malignant lymph nodes in children. 3) Identify the most common locations
and imaging features for congenital cystic neck masses.
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LEARNING OBJECTIVES

1) Develop an imaging approach to adnexal pathology in children. 2) Expand differential diagnoses of pediatric adnexal pathology
beyond neoplastic ovarian masses. 3) Identify clinical features of non-neoplastic adnexal pathology.
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PURPOSE

82 pediatric oncologic patients underwent evaluation of whole body MRI as the sole staging andfollow-up procedure including lung
imaging. When necessary biopsy of tumors was performed under MR guidance for histologic proof of primary tumors or for proof of
recurrence or metastases. Results were compared with established staging procedures as PET, MIBG or bone scintigraphy, CT and
ultrasound.

METHOD AND MATERIALS

409 whole body MR examinations in 82 patients were performed on a 1.5 T (Siemens,Aera) or a 3 T(Siemens,VIDA) scanner. 25
lymphoma, 39 solid tumors including neuro-, nephro- and hepatoblastoma as well as 18 pts. with different types of sarcoma were
evaluated. MR protocol included T1w sequences pre and post CM (0,05 mmol/kg BW MultiHance) and in the hepatobiliary phase.
DWI were acquired during free breathing and transversal T2w-TSE sequences and a composed coronal whole-body STIR-sequence
completed the whole body imaging. When necessary, additional sequences to allow for local staging of soft-tissue- or bonetumors



were performed. If indicated MR-guided biopsy of tumors / metastases or recurrent disease was performed to acquire tissue
samples.

RESULTS

Differences between MRI and CT were seen regarding the higher number of small lung metastases detected (< 3mm) on CT.
Advantages for WB-MRI were seen in follow-up of diffuse T-cell Lymphoma, in which MRI could show PET-negative residual disease
under chemotherapy and in staging of sarcoma. Recurrent disease in 2 Hodgkin- and 4 Non-Hodgkin-Lymphoma was diagnosed
primarily by WB-MRI at follow-up examinations. Similarly MRI facilitated detection of recurrent tumors and restaging in solid tumors,
especially in Ewing-sarcoma. DDX between therapy associated bone marrow-changes, bone infarcts and recurrent disease or mets
was also facilitated by MRI.

CONCLUSION

WB-MRI can correctly stage and diagnose a variety of malignant tumors in pediatric patients and allows foraccurate patient
management during therapy and follow-up including MR-guided biopsy. Advantages ofestablished imaging methods were only seen
for detection of small lung metastases on pulmonary CT,however differences did not result in a change of patient management.

CLINICAL RELEVANCE/APPLICATION

This study evaluates the potential of state of the art whole body MR imaging in staging and follow-up ofpediatric patients including
MR guided biopsy, to allow for complete work-up of disease without radiationexposure.
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PURPOSE

Rapid, non-contrast MRI has been reported as accurate for diagnosing acute appendicitis at specialized pediatric hospitals, but
there remains a dearth of evidence-based, MRI-specific criteria upon which the diagnosis should be established. Our goal was to
improve current MRI-specific diagnostic criteria for pediatric appendicitis through comparison of normal and abnormal appendix-
related measurements.

METHOD AND MATERIALS

Our human-factors experimental design included 123 studies from children (4-18 years) with suspected acute appendicitis who
underwent rapid, non-contrast MRI following equivocal US exams from January 2014 to December 2017. A positive diagnosis of
acute appendicitis was defined as resolution of acute abdominal pain after surgical or medical appendicitis-specific intervention. All
exams were graded independently and blinded to clinical data by two fellowship-trained pediatric radiologists. Complete
experimental block design was used to determine the performance characteristics of individual diagnostic criteria. Data were
modeled using generalized mixed modeling with SAS/GLIMMIX. The study was powered equally for sensitivity and specificity.

RESULTS

MRI had a sensitivity of 89% (95% CI 79-93%) and specificity of 98% (CI 94-99%). The mean appendix diameter of negative cases
and positive cases was 6.2mm (CI 5.9-6.6) and 10.5mm (CI 10.0-11.2), respectively (p<0.001). Using ROC analysis and Youden
Criterion for appendix diameter, an ROC of 0.92 was achieved, and an optimal cut-off of 8.0mm was identified (sensitivity and
specificity of 85% and 84%, respectively). A wall thickness cutoff of >=2mm was optimal (sensitivity and specificity of 70% and
89%, respectively). Appendix intraluminal fluid-fluid level had a sensitivity and specificity of 27% and 100%, respectively. Peri-
appendiceal fluid had a sensitivity and specificity of 75% and 91%, respectively.

CONCLUSION

Appendix diameter is a strong predictor of acute appendicitis with an optimal MRI cutoff of 8.0mm. Other individual diagnostic
criteria including appendix wall thickness of >=2mm, appendix intraluminal fluid-fluid level, and peri-appendiceal fluid have high
specificity but relatively low sensitivity. When considering these diagnostic criteria in aggregate, rapid MRI without contrast is
accurate in evaluation of suspected pediatric acute appendicitis.

CLINICAL RELEVANCE/APPLICATION

Rapid, non-contrast MRI is an accurate and radiation-free evaluation for pediatric acute appendicitis that requires aggregate
assessment of several diagnostic criteria. To our knowledge, this is the largest study to date that evaluates the performance of
individual MRI-specific features of pediatric appendicitis.
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PURPOSE

To determine clinical and radiologic parameters enabling reliable differentiation of false failure from truly failed air reduction in
children with intussusceptions.

METHOD AND MATERIALS

Between January 2003 and May 2018, we reviewed 373 procedures of fluoroscopic air reduction for ileocolic intussusceptions (324
patients under 18 years of age; mean age, 2.3 years). Using a consensus approach, two pediatric radiologists evaluated
fluoroscopic images during air reduction and classified all procedures according to the radiologic criteria: successful (SR) versus
failed results (FR). Cases with FR, which include a remaining intussusception mass and no air reflux into the terminal ileum, were
divided into true failure group and false failure group based on clinical outcome or surgical records. Clinical and radiologic data were
analyzed, including demographics, laboratory, ultrasound, and fluoroscopic findings. The t-test, Mann-Whitney U test, or Fisher's
exact test were used for comparison and discriminating power was calculated by standardized mean difference (SMD).

RESULTS

Of 373 procedures, 264 (71%) were SR and 109 (29%) were FR. All 264 cases with SR were true successful air reduction. Of 109
cases with FR, 40 (37%) were true failure group and 69 (63%) were false failure group. The symptom of bloody stool, the presence
of pathologic lead points, US findings including the presence of entrapped fluid, free peritoneal fluid, and decreased blood flow of
the bowel were more common in true failure group than in false failure group (P<.05; SMD<0.8). At fluoroscopy, all cases with FR
showed residual masses around the ileocecal valve. The size of mass was larger in true failure group than in false failure group
(P<.001; SMD=2.5). All except one (98%) of true failure group had residual masses with protruded configuration, whereas 88%
(61/69) of false failure group showed the indented configuration of the mass (P<.001; SMD=3.4).

CONCLUSION

Only 37% of cases with FR were proved to be truly failed air reduction. Recognition of a residual mass configuration in combination
with measurement of its size can be used to differentiate false failure from truly failed air reduction in children with
intussusceptions.

CLINICAL RELEVANCE/APPLICATION

Accurate diagnosis of failed air reduction for ileocolic intussusception allows optimal clinical management and prevents unnecessary
delayed repeated enema attempts or futile surgery.
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PURPOSE

To test the hypothesis that unilateral and circumferential types of hyperechoic periappendiceal fat are specific sonographic
indicators of appendicitis in pediatric patients.

METHOD AND MATERIALS

Appendiceal sonograms of 271 consecutive pediatric patients (ages, 1-18 years; January, 2016 - November, 2017) with suspected
appendicitis were retrospectively evaluated to determine the appendiceal mean outer diameter (MOD) and categorize hyperechoic
periappendiceal fat as one of three mutually exclusive types (0, none; type 1, spanning <180° of the appendiceal circumference,
termed 'unilateral'; type 2, spanning >=180° of the appendiceal circumference, termed 'circumferential'). Histopathologic reports
and 6-week clinical follow-up served as reference standards for the diagnosis of appendicitis. Statistical methods included
univariable and multivariable regression, the McNemar test, and receiver operating characteristic (ROC) analysis.

RESULTS

Appendicitis was present in 107 patients of whom 16.8%, 43.0% and 26.2% had fat type 0, 1 and 2, respectively. Fat types 1 and
2 each were significantly associated with appendicitis in multivariable regression; fat type 0 was strongly negatively associated and
excluded from further evaluation. Fat type 1 and fat type 2 each significantly increased specificity and positive predictive value to
100.0% in patients with diagnostically equivocal MODs of 6-8mm as well as those with MOD >=6 mm, compared to MOD alone
(P<0.001). Fat type 1 or fat type 2 increased the probability of appendicitis over MOD alone for MOD values of 6-12 mm, with
greater effect at lower MOD values.

CONCLUSION

Unilateral and circumferential types of hyperechoic periappendiceal fat are each specific sonographic indicators of appendicitis in
pediatric patients with MOD 6-8 mm and patients with MOD >=6 mm.



CLINICAL RELEVANCE/APPLICATION

Improved specificity in the sonographic diagnosis of appendicitis is a clinically worthwhile goal, particularly for patients with
maximum outer diameters (MOD) of 6-8mm in which diagnosis is equivocal when based on MOD alone.
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Saba Sadeghi, Toronto, ON (Presenter) Nothing to Disclose

Nikan Behboodpour, Toronto, ON (Abstract Co-Author) Nothing to Disclose

Paymun Pezeshkpour, North York, ON (Abstract Co-Author) Nothing to Disclose
Afsaneh Amirabadi, PhD, Toronto, ON (Abstract Co-Author) Nothing to Disclose

Michael R. Aquino, MD, MS, Toronto, ON (Abstract Co-Author) Co-author, Reed Elsevier

For information about this presentation, contact:
mike.r.aquino@gmail.com
PURPOSE

Limited abdominal US performed for suspected appendicitis requires less time to complete but is associated with the risk of missing
clinically significant extra-intestinal findings. The objective of this study is to determine the frequency and clinical significance of
non-bowel-related findings identified on full abdominal US performed in pediatric emergency department patients for suspected
acute appendicitis.

METHOD AND MATERIALS

Retrospective single center study. Reports of abdominal-pelvic US performed at an academic children's hospital in patients in whom
there was suspicion of appendicitis were reviewed. Studies performed between 17:00 and 07:59 hours on patients <18-years-old
between June 2013, and January 2017, were included in the study. To be included, the study indication had to specifically denote a
suspicion for appendicitis. Patients with known pre-existing conditions were excluded.

RESULTS

A total of 1709 patients (mean age 9 years; 53% male and 47% female) were included. US results for appendicitis were positive,
negative, and equivocal in 67%, 27%, and 7%, respectively. There were 418 extra-intestinal findings identified on 342/1709 (20%)
full abdominal US exams. The most common findings were: ovarian cyst 13 (11 hemorrhagic), splenomegaly 23, pelviectasis 22,
increased periportal echogenicity in the liver 84, increased pancreatic parenchymal echogenicity 5, bladder debris 53, and
gallbladder contraction 5. Diagnoses requiring immediate management included: ovarian torsion 3, liver abscess 1, biliary tree
dilatation 3. Congenital findings were identified involving the: uterus 3 and kidneys 16, including 3 urachal remnants. A total of 6
masses were found: 2 ovarian, 2 hemangiomas (1 hepatic and 1 splenic), and 2 gallbladder polyps.

CONCLUSION

Extra-intestinal findings involving the solid abdominal organs and female reproductive organs were common on full abdominal-pelvic
US performed for suspected acute appendicitis and could potentially be missed on limited US. Findings included acute diagnoses
that required immediate management (ovarian torsion and liver abscess) but these were rare. Congenital abnormalities were most
often related to the kidneys.

CLINICAL RELEVANCE/APPLICATION
Ultrasound for appendicitis limited to the bowel or right lower quadrant may miss clinically significant acute and congenital findings.
RC513-15 Diagnosing Appendicitis: Imaging and Hospital Charge Trends Over 15 Years

Wednesday, Dec. 4 11:30AM - 11:40AM Room: S405AB

Participants

Shireen Hayatghaibi, MA, MPH, Houston, TX (Presenter) Nothing to Disclose

Andrew T. Trout, MD, Cincinnati, OH (Abstract Co-Author) Author, Reed Elsevier; Author, Wolters Kluwer nv; Research Grant,
Canon Medical Systems Corporation; Board Member, Joint Review Committee on Educational Programs in Nuclear Medicine
Technology; Speakers Bureau, Reed Elsevier; Speakers Bureau, iiCME

Jonathan R. Dillman, MD, MSc, Cincinnati, OH (Abstract Co-Author) Research Grant, Siemens AG; Research Grant, Guerbet SA;
Travel support, Koninklijke Philips NV; Research Grant, Canon Medical Systems Corporation; Research Grant, Bracco Group

For information about this presentation, contact:
sehayatg@texaschildrens.org
PURPOSE

To assess diagnostic imaging utilization and associated imaging charge trends for pediatric appendicitis at U.S. children's hospitals
between 2004 and 2018.

METHOD AND MATERIALS

This retrospective study used data from the Pediatric Health Information System (PHIS) database, managed by the Children's
Hospital Association. Pediatric patients (age range: 0-17 years, mean= 9.6 years) who underwent appendectomy at one of 44
children's hospitals from January 1, 2004 through September 30, 2018 were included. Patients were identified using ICD-10
(International Classification of Diseases, 10th Revision) codes K35.2, K35.3, K35.80, K35.89, K37 and K36. Patient demographics,
imaging performed (related to the diagnosis of appendicitis, including CT, ultrasound, MRI, and radiography), and imaging charges
were analyzed. Mean patient total imaging charges were calculated by year and were adjusted by the consumer pricing index for
2018.

RESULTS



The final study population consisted of 91,804 patients with 131,454 imaging procedures. From 2004 to 2018, CT utilization
decreased from 42.2% (2490/5901) to 19.1% (1,433/7,486), p<0.001. In contrast, ultrasound (US) utilization increased from 25.7%
(1515/5901) to 62.5% (4,677/7,486), p<0.001. Radiography utilization decreased from 32% (1,889/5,901) to 16.2% (1,215/7,486),
p<0.001. MRI use increased, though utilization remained low from 0.1% (7/5,901) to 2.2% (163/7,486), p<0.001. Mean number of
imaging exams per patient increased with 1.35 in 2004, 1.37 in 2008, 1.39 in 2013 and 1.43 in 2018. Mean number of imaging exams
per patient was 1.02 for patients with a CT, 1.29 for patients with an US, and 2.09 for patients with an MRI as part of their
encounter. Patient mean charges varied, $3,017 in 2004, $4,125 in 2008 (absolute increase of $1,108), $3,389 in 2013 (absolute
decrease $736) and in $3,038 in 2018 (absolute decrease $351).

CONCLUSION

There has been a significant shift in imaging of children with appendicitis over 15 years in the U.S., as the use of CT has decreased
and US use has increased. While US is a less costly modality (patient perspective), the mean number of imaging exams per patient
has increased (with US), therefore patient imaging charges have not decreased.

CLINICAL RELEVANCE/APPLICATION

Trend from CT to US suggests the emphasis in imaging of pediatric appendicitis has been on radiation exposure reduction without
substantial attention to broader questions of efficiency and cost.

RC513-16 Imaging of Pediatric GI Bleeding
Wednesday, Dec. 4 11:40AM - 12:00PM Room: S405AB

Participants
Summer L. Kaplan, MD, MS, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
kaplans2@email.chop.edu
LEARNING OBJECTIVES

1) List common etiologies of GI bleeding in children. 2) Apply the appropriate imaging tests depending on suspected etiology. 3)
Recommend vascular intervention when appropriate.

Printed on: 10/29/20
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Interventional Series: Reproductive Health Interventions

Wednesday, Dec. 4 8:30AM - 12:00PM Room: S105AB

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

m Discussions may include off-label uses.

Participants

Paul J. Rochon, MD, Aurora, CO (Moderator) Speaker, Penumbra, Inc; Speakers Bureau, C. R. Bard, Inc; Speaker, Cook Group
Incorporated; Advisory Board, Medtronic plc ; Speaker, Medtronic plc

Theresa M. Caridi, MD, Washington, DC (Moderator) Medical Advisory Board, Boston Scientific Corporation; Consultant, Boston
Scientific Corporation ; Medical Advisory Board, Embolx, Inc; Consultant, Embolx, Inc; Research Grant, Embolx, Inc; Shareholder,
Embolx, Inc; Speakers Bureau, Terumo Corporation; Medical Advisory Board, Varian Medical Systems, Inc;

For information about this presentation, contact:
Theresa.m.caridi@gunet.georgetown.edu
Sub-Events

RC514-01 Prostate Embolization: Technical Considerations
Wednesday, Dec. 4 8:30AM - 8:45AM Room: S105AB

Participants
Jafar Golzarian, MD, Minneapolis, MN (Presenter) Officer, EmboMedics Inc; Consultant, Boston Scientific Corporation; Consultant,
Medtronic plc; Consultant, Guerbet SA;

For information about this presentation, contact:
golzarian@umn.edu
LEARNING OBJECTIVES

1) Discuss about complex anatomy and collateral pathway. 2) Review tips and tricks accessing prostate artery. 3) Discuss best use
of embolic materials.

RC514-02 Prostate Embolization: Outcomes
Wednesday, Dec. 4 8:45AM - 9:00AM Room: S105AB

Participants
Jafar Golzarian, MD, Minneapolis, MN (Presenter) Officer, EmboMedics Inc; Consultant, Boston Scientific Corporation; Consultant,
Medtronic plc; Consultant, Guerbet SA;

LEARNING OBJECTIVES

1) Understand indications and contraindications to prostatic artery embolization. 2) Understand the selection of patients who are
ideally suited for prostatic artery embolization. 3) Become familiar with embolic materials used in PAE. 4) Identify and anticipate
complications related to PAE. 5) Understand and interpret the existing literature on PAE and how this would translate into setting
expectations for the procedure in a clinical setting. 6) Become familiar with the basic techniques of PAE.

RC514-03 Benign Prostate Hyperplasia: Advantages of MR Angiography (MRA)-Guided Prostate Artery
Embolization (PAE)

Wednesday, Dec. 4 9:00AM - 9:10AM Room: S105AB

Participants

Thomas J. Vogl, MD, PhD, Frankfurt , Germany (Presenter) Nothing to Disclose

Annette Zinn I, Frankfurt, Germany (Abstract Co-Author) Nothing to Disclose

Elsayed M. Elhawash, BMedSc,MS, Frankfurt am Main , Germany (Abstract Co-Author) Nothing to Disclose
Nagy N. Naguib, MD, MSc, Frankurt, Germany (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
T.Vogl@em.uni-frankfurt.de
PURPOSE

To evaluate advantages of MR angiography (MRA)-guided prostate artery embolization (PAE) and to correlate preinterventional MRI
findings and analysis of the prostatic artery (PA) with clinical outcomes, intervention time and radiation exposure.

METHOD AND MATERIALS



This study includes 32 patients (mean: 64+7.62; range 47-80). Clinical success was evaluated through the International Prostate
Symptom Score (IPSS) and Quality of Life (QoL) before and after PAE. To identify PA origin, MRA reconstruction with maximum
intensity projection (MIP) and three-dimensional reconstruction was performed. Mean intervention time was 95.88 minutes, mean
fluoroscopy time was 30.2 minutes, mean dose area product was 29,365.21 uyGym2 and mean entrance dose was 1,614.01 mGy.

RESULTS

The retrospectively evaluated data documented a clinical success in 72.7% of patients with a highly significant reduction in IPSS
(p<0.0001; mean 9.67 points). Analysis of PA origin via MRA was sufficient in 30 patients (90.1%) and a significant reduction of the
intervention time (p=0.030) and the dose area product was detected.

CONCLUSION

MRA-guided PAE is a feasible and safe treatment option and significantly improves the IPSS and QoL scores. It reduces procedure
time and radiation exposure for patients and interventional radiologists.

CLINICAL RELEVANCE/APPLICATION
MRA guidance in PAE is feasible and reduces procedure time and radiation exposure
RC514-04 Uterine Fibroid Embolization: Techniques

Wednesday, Dec. 4 9:10AM - 9:25AM Room: S105AB

Participants

Theresa M. Caridi, MD, Washington, DC (Presenter) Medical Advisory Board, Boston Scientific Corporation; Consultant, Boston
Scientific Corporation ; Medical Advisory Board, Embolx, Inc; Consultant, Embolx, Inc; Research Grant, Embolx, Inc; Shareholder,
Embolx, Inc; Speakers Bureau, Terumo Corporation; Medical Advisory Board, Varian Medical Systems, Inc;

LEARNING OBJECTIVES

1) Familiarize the audience with the techniques of Uterine Fibroid Embolization. 2) Learn indications/contraindications for the
procedure. 3) Understand procedural techniques ad outcomes/complications. 4) Understand periprocedural care.

RC514-05 Magnetic Resonance-Guided Focused Ultrasound Surgery (MRgFUS) Ablate Adenomyosis Combined
with Gonadotropin-Releasing Hormone Agonist: A Clinical Study

Wednesday, Dec. 4 9:25AM - 9:35AM Room: S105AB

Participants
Yaoqu Huang, MD, Foshan, China (Presenter) Nothing to Disclose

For information about this presentation, contact:
doctorhyg@163.com
PURPOSE

To investigate the clinical efficacy of magnetic resonance-guided focused ultrasound surgery (MRgFUS) ablation for adenomyosis
after gonadotropin-releasing hormone agonist (GnRH-a) pretreatment.

METHOD AND MATERIALS

From May 2017 to April 2018, twenty patients with symptomatic adenomyosis were underwent MRgFUS treatment. Before MRgFUS
ablation, all patients were pretreated with GnRH-a. After ablation, the short-term clinical efficacy were assessed.

RESULTS

After GnRH-a therapy, the average volumes of the uterus and adenomyosis were reduced 48.3% and 47.9%, respectively, and the
average signal intensity(SI) ratio of adenomyotic lesions decreased by 29.2%. After MRgFUS ablation, contrast-enhanced MRI
showed an average nonperfused volume (NPV) ratio of 82.44+11.5%. Nine patients (45.0%) had 15 class A or B complications
according to the Society of Interventional Radiology. Three months after MRgFUS treatment, the volumes of the uterus and
adenomyosis were reduced by 20.4% and 36.9%, respectively, compared with baseline. Compared with baseline, the dysmenorrhea
scores and PBAC scores significantly decreased at 3 months and 6 months after MRgFUS treatment.

CONCLUSION

MRgFUS ablation is feasible, safe and effective for patients with adenomyosis. GnRH-a pretreatment can significantly decrease the
SI and volume of adenomyotic lesions and may create favorable conditions for subsequent MRgFUS ablation.

CLINICAL RELEVANCE/APPLICATION

GnRH-a pretreatment can create favorable conditions for subsequent MRgFUS treatment, it is recommended that MRgFUS combined
with GnRH-a as a recommended protocol for adenomyosis ablation.

RC514-06 Uterine Fibroid Embolization: Outcomes
Wednesday, Dec. 4 9:35AM - 9:50AM Room: S105AB

Participants

Theresa M. Caridi, MD, Washington, DC (Presenter) Medical Advisory Board, Boston Scientific Corporation; Consultant, Boston
Scientific Corporation ; Medical Advisory Board, Embolx, Inc; Consultant, Embolx, Inc; Research Grant, Embolx, Inc; Shareholder,
Embolx, Inc; Speakers Bureau, Terumo Corporation; Medical Advisory Board, Varian Medical Systems, Inc;

For information about this presentation, contact:

Theresa.m.caridi@gunet.georgetown.edu



LEARNING OBJECTIVES

1) Define the expected technical and clinical outcomes for UFE; what percentages we provide to our patients. 2) Distinguish urban
myths versus actual challenges in UFE on topics such as expected fertility and outcomes for various fibroid locations. 3) Understand
the most recent data regarding UFE outcomes and comparison to surgical treatments for fibroids. 4) Identify areas for further UFE
outcomes investigation.

RC514-07 The Treatment of Submucosal Uterine Fibroids by Using Magnetic Resonance-Guided Focused
Ultrasound Surgery (MRgFUS): The Evaluation of Efficacy and Safety in 3-Year Prospective Study

Wednesday, Dec. 4 9:50AM - 10:00AM Room: S105AB

Participants

Flavia Cobianchi Bellisari, MD, Laquila , Italy (Presenter) Nothing to Disclose
Sonia Iafrate, Laquila, Italy (Abstract Co-Author) Nothing to Disclose

Ilaria Capretti, Laquila, Italy (Abstract Co-Author) Nothing to Disclose

Ester Cannizzaro, MD, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose
Federica de Matteis, Laquila , Italy (Abstract Co-Author) Nothing to Disclose
Francesco Arrigoni, L'Aquila , Italy (Abstract Co-Author) Nothing to Disclose
Margherita Di Luzio, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose
Sara Mascaretti, Laquila , Italy (Abstract Co-Author) Nothing to Disclose
Carlo Masciocchi, MD, L'Aquila, Italy (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
sonia.iafrate87@gmail.com
PURPOSE

This study aimed to evaluate clinical efficacy and safety of Magnetic Resonance-guided Focused Ultrasound (MRgFUS) in the
treatment of sub-mucosal uterine fibroids in a 3-year prospective study

METHOD AND MATERIALS

Twenty patients affected by sub-mucosal uterine fibroids were treated by MRgFUS (age range 23-54 years), from December 2013
to January 2016. The patients were studied with MRI and classified according to the FIGO staging system. Non-perfused volumes
(NPVs) were measured immediately after MRgFUS to calculate the treated area on the c.e. T1-weighed sequences (MRI). The
Uterine Fibroid Symptoms and Quality of Life Questionnaire (UFS-QOL) was used to assess the patients' Symptom Severity Scores
(SSS) before and after 3 year post-treatment

RESULTS

After MRgFUS treatment, a mean NPV extension of 90,5 % was observed. At follow-up studies up to 3-year, 9 out of 20 patients
showed progressive reduction of the uterine volume with regularization of the uterine wall, 11 out of 20 patients showed significant
reduction of fibroid volume (about 87%). Each patient was treated during one session. All the patients reported improvement in the
UFS-QOL symptoms severity score, when compared with the pre-treatment score. No severe adverse events were observed

CONCLUSION

The results obtained from this study showed that MRgFUS could be safely and effectively used to ablate sub-mucosal uterine
fibroids and to improve clinical symptomatology and morphology of uterus

CLINICAL RELEVANCE/APPLICATION
Efficacy and safety of MRgFUS

RC514-08 Treatment of Type 2 and 3 Uterine Fibroids with MR-Guided Focused Ultrasound Surgery: Study of
248 Fibroids

Wednesday, Dec. 4 10:00AM - 10:10AM Room: S105AB

Participants
Ritu M. Kakkar, MBBS, DMRD, Mumbai, India (Abstract Co-Author) Nothing to Disclose
Shrinivas B. Desai, MD, Mumbai, India (Presenter) Nothing to Disclose

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

To evaluate the role of Magnetic Resonance guided Focussed Ultrasound Surgery (MRgFUS) in treatment of type 2 and 3 uterine
fibroids by evaluating post treatment non perfused volume .To evaluate difference in treatment energies and duration of treatment
as compared to type 1 fibroids

METHOD AND MATERIALS

248 symptomatic fibroids enhancing type 2 and 3 (T2 iso and hyperintense) uterine fibroids in 104 Indian women , were selected for
study after approval from ethics committee following .Pre treatment baseline MRI with contrast was performed and fbroids were
classified on basis of T2 signal intensity .Fibroids were classified as Type 1 - hypointense to muscle ,Type 2 - isointense to muscle
and type 3- hyperintense to muscle .Treatment was performed on a 1.5-T whole-body system (Signa; GE Healthcare) in the
ExAblate 2000 (InSightec) device, using nominal spot protocol .The mean energies ranged between 3500-4200],while the duration
of treatment was 3.5 to 4 hours .Pretreatment fibroid volumes and post treatment non perfused volumes were calculated.

RESULTS

The mean volume of fibroids before treatment was 127 cc with SD, 71.22 cc.The post treatment contrast enhanced images showed



that the volume of fibroid that was nonperfused was 92.21 cc (mean) with SD of 44.12 cc. The average percentage NPV of the
total fibroid volume was 72.44 % with a SD of 5.60%.The mean energies used in the treatment ranged between 3500-4200 J ,which
is 15 -16 % higher than type 1 fibroids 2000-3000] .The average duration of treatment was 3.5 -4 hours ,1.4 times higher than
type 1 fibroids.78%patients has no significant adverse effects.Skin burn with blisters were seen 2%patients .Post treatment leg
pain was seen 10% patients immediaterly after treatment

CONCLUSION

MRgFUS is a non invasive technology providing good treatment and volume reduction in patients with T2 iso and hyperintense
fibroids ,with acceptable adverse effect profile inspite of higher energies used

CLINICAL RELEVANCE/APPLICATION

MRgFUS can be considered treatment of T2 iso and hyperintense fibroids and can used as an alternative to Uterine artery
embolization and in patients not willing for surgery

RC514-09 High-intensity Focused Ultrasound in the Treatment of Uterine Fibroids
Wednesday, Dec. 4 10:10AM - 10:25AM Room: S105AB

Participants
Alexander H. Lam, MD, Orange, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Become aware of the indications/contraindications for HIFU, procedural steps, outcomes/complications, and periprocedural care.
ABSTRACT

The purpose of this lecture is to discuss High Intensity Focused Ultrasound (HIFU) in the treatment of uterine fibroids.

RC514-10 Pelvic Congestion Syndrome
Wednesday, Dec. 4 10:25AM - 10:40AM Room: S105AB

Participants
Gloria M. Salazar, MD, Boston, MA (Presenter) Consultant, Medtronic plc

For information about this presentation, contact:
gmsalazar@partners.org
LEARNING OBJECTIVES

1) Describe different categories of Pelvic Venous Disorders. 2) Identify relevant venous anatomy for proper clinical evaluation. 3)
Establish proper clinical evaluation of patients. 4) Define treatment strategies optimized for different patients' clinical presentation.
5) Understand different interventional treatments and their potential complications.

ABSTRACT

Pelvic Venous Disorders include descriptors of different conditions associated with pelvic venous hypertension resulting in chronic
pelvic pain. It could be associated with ovarian vein reflux and/or venous compression syndromes. In some patients, it is associated
with internal iliac vein reflux and varicose veins of the legs, as well as May-Thurner Syndrome. The management of chronic pelvic
pain is best achieved with a multidisciplinary approach that involves gynecology, pain management, physical therapy, psychological
therapy, and interventional radiology. We will review the literature supporting the diagnosis & treatment of these conditions,
highlight the differential diagnosis and other therapies that are often required and describe the technical approaches to ovarian vein
embolization, internal iliac vein embolization and left internal iliac stenting.

RC514-11 Contraceptive Implant Migration and Removal
Wednesday, Dec. 4 10:55AM - 11:10AM Room: S105AB

Participants
Paul J. Rochon, MD, Aurora, CO (Presenter) Speaker, Penumbra, Inc; Speakers Bureau, C. R. Bard, Inc; Speaker, Cook Group
Incorporated; Advisory Board, Medtronic plc ; Speaker, Medtronic plc

For information about this presentation, contact:
paul.rochon@ucdenver.edu
LEARNING OBJECTIVES

1) To recognize the risks and complications associated with contraceptive implant placement and removal. 2) To apply image
guided techniques for complex removal of contraceptive implants.

RC514-12 Post-partum Hemorrhage
Wednesday, Dec. 4 11:10AM - 11:25AM Room: S105AB

Participants
Matthew A. Brown, MD, Aurora, CO (Presenter) Nothing to Disclose

For information about this presentation, contact:
matthew.a.brown@ucdenver.edu

LEARNING OBJECTIVES
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hemorrhage (PPH). 2) Learners should be able to understand the technique and embolic materials used for treatment of PPH.

RC514-13 Uterine Artery Embolization for Abnormal Uterine Bleeding in the Setting of Retained Products of
Conception

Wednesday, Dec. 4 11:25AM - 11:35AM Room: S105AB

Participants

Kaitlin A. Carrato, MD, Washington, DC (Presenter) Nothing to Disclose

James B. Spies, MD, Washington, DC (Abstract Co-Author) Nothing to Disclose

Theresa M. Caridi, MD, Washington, DC (Abstract Co-Author) Medical Advisory Board, Boston Scientific Corporation; Consultant,
Boston Scientific Corporation ; Medical Advisory Board, Embolx, Inc; Consultant, Embolx, Inc; Research Grant, Embolx, Inc;
Shareholder, Embolx, Inc; Speakers Bureau, Terumo Corporation; Medical Advisory Board, Varian Medical Systems, Inc;

PURPOSE

Retained products of conception (RPOC) can cause significant abnormal uterine bleeding after delivery or abortion, which can be
difficult to distinguish from a uterine arteriovenous malformation (AVM) as both show hypervascularity on imaging. There is limited
data regarding the efficacy and outcomes of uterine artery embolization (UAE) as a treatment option for RPOC without subsequent
intervention. The purpose of this study is to report the outcomes of patients treated with UAE for RPOC.

METHOD AND MATERIALS

A single-center retrospective review was performed of 5 patients from October 2012 to August 2018 who underwent UAE for
suspected RPOC versus uterine AVM and were ultimately found on angiogram to have RPOC. Outcomes included technical success,
cessation of bleeding, complications and need for subsequent procedures.

RESULTS

Of the 5 patients with abnormal uterine bleeding, 2 had vaginal delivery, 2 had spontaneous abortions and 1 had a D&C. All 5 had
transvaginal ultrasound diagnoses, 2 with RPOC vs. AVM and 3 with RPOC. Two patients had subsequent pelvic MRI, one of which
was diagnosed with AVM and the other with AVM vs. RPOC. All 5 patients underwent uterine artery angiogram with diagnosis of
hypervascular RPOC (no AVM present) followed by UAE with immediate technical success. None of the patients had abnormal
uterine bleeding post-procedure. None of the patients required further procedures, although one patient underwent a planned D&C
for removal of RPOC following UAE. No complications were reported.

CONCLUSION

The diagnosis of uterine RPOC versus AVM can be difficult with noninvasive imaging alone and definitive uterine artery angiogram
may be needed before instrumentation is considered. Furthermore, in this series of patients at a single US institution, UAE has been
a safe and effective standalone treatment option for patients with abnormal uterine bleeding related to RPOC.

CLINICAL RELEVANCE/APPLICATION

Retained products of conception have detrimental consequences such as abnormal uterine bleeding. This study reports clinical
outcomes from a US institution's experience with UAE for treatment of RPOC.

RC514-14 Investigation of the Relationship between Magnetic Resonance Imaging Performance and Outcome of
Uterine Artery Embolization in Patients with Adenomyosis

Wednesday, Dec. 4 11:35AM - 11:45AM Room: S105AB

Participants

Sigi Hu, Guangzhou , China (Presenter) Nothing to Disclose

Wenbo Guo, PhD, Guangzhou, China (Abstract Co-Author) Nothing to Disclose
Rui Zheng, Guangzhou, China (Abstract Co-Author) Nothing to Disclose

Dan Zeng, Guangzhou, China (Abstract Co-Author) Nothing to Disclose
Tingting Wan, Guangzhou, China (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the safety and effectiveness of uterine artery embolization (UAE) applied to adenomyosis in short-term (6 months)
follow-up. And to investigate the relationship between magnetic resonance imaging (MRI) performance and outcome of UAE in
patients with adenomyosis.

METHOD AND MATERIALS

Between 2009-2016, 73 patients with adenomyosis who underwent bilateral UAE were retrospectively analyzed. These patients
were divided into three groups according to the distribution and characteristics of T1IWI and T2WI signal intensity (SI) of
adenomyosis lesions on MRI. Type I: high SI on both T2WI and T1WI; Type II: high SI only on T2WI; Type III: no high SI on
neither T2WI or T1WI (SI equal to that of rectus abdominis). Followed-up review lasted 12 months after UAE. Improvements in
dysmenorrhea and menorrhagia were evaluated based on the symptom relief criteria.

RESULTS

The proportion of type 1, 2, 3 in preoperative MRI were 31.5% (n=23), 50.7% (n=37), 17.8% (n=13). Sixty-one of the 73 patients
with dysmenorrhea (83.6%) reported improvement, fifty-seven of the 73 patients with menorrhagia (78.1%) reported improvement
after UAE in 12 months. The effective rate of dysmenorrhea for type I, II, III were 73.9%(17/23),89.2%(33/37),84.6%(11/13)
(p=0.62), respectively. The effective rate of menorrhagia for type I, II, III were 69.6%(16/23),78.4%(29/37),92.3%(12/13)
(p=0.16).

CONCLUSION

Patients with adenomyosis who underwent UAE showed a favorable short-term control of dysmenorrhea and menorrhagia. But there
was no statistically significant on prognosis between three types on MRI.



CLINICAL RELEVANCE/APPLICATION
To investigate whether the different preoperative MRI findings in patients with adenomyosis can predict the prognosis of UAE
RC514-15 Gender Differences in Peripheral Vascular Disease

Wednesday, Dec. 4 11:45AM - 12:00PM Room: S105AB

Participants
Kristofer M. Schramm, MD, Aurora, CO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To describe trends in female vascular disease. 2) To review barriers to female access to care and treatment of vascular disease.
3) To establish differences in outcomes in open and endovascular repair of female vascular disease.

Printed on: 10/29/20



105™ Scientific Assembly RXSNA 2019

and Annual Meeting @@ o SEE POSSIBILITIES
December 1-6 | McCormick Place, Chicago Wt — TOGETHER

BI-RADS Interactive Challenge (Interactive Session)
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Participants
Carol H. Lee, MD, Guilford, CT (Moderator) Nothing to Disclose

For information about this presentation, contact:
zuleyml@upmc.edu
Special Information

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

LEARNING OBJECTIVES

1) Identify cases for which the BI-RADS assessment may be unclear. 2) Apply the appropriate BI-RADS descriptors and categories
to breast imaging studies.

Sub-Events

RC515A Mammography

Participants
Carol H. Lee, MD, Guilford, CT (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify areas of confusion in applying BI-RADS to mammograms. 2) Assess instances of inappropriate BI-RADS assessment to
mammograms. 3) Apply appropriate descriptors and assessment categories to mammograms.

RC515B Ultrasound

Participants

Paula B. Gordon, MD, Vancouver, BC (Presenter) Stockholder, OncoGenex Pharmaceuticals, Inc ; Stockholder, Volpara Health
Technologies Limited; Scientific Advisory Board, Real Imaging Ltd; Scientific Advisory Board, DenseBreast-info, Inc; Scientific
Advisor, Dense Breasts Canada

LEARNING OBJECTIVES
1) Show interesting cases that include ultrasound images will be shown; audience participation will be invited.

RC515C MRI

Participants
Wendy B. Demartini, MD, Stanford, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize and describe clinically relevant findings. 2) Apply appropriate assessment categories. 3) Use interpretation strategies
that improve diagnostic performance.
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Paid Family/Parental Leave in Radiology with a Focus on Private Practice: A Panel Discussion (In Conjunction
with the American Association for Women Radiologists)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S404CD

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

Participants

Elizabeth K. Arleo, MD, New York, NY (Moderator) Editor, Reed Elsevier

Nina E. Kottler, MD, MS, Sydney, Australia (Presenter) Partner, Radiology Partners; Stockholder, Radiology Partners
Catherine J. Everett, MD, New Bern, NC (Presenter) Shareholder, Radiology Partners; President, Eidetico Radiology Solutions
Annie Sartor, San Francisco, CA (Presenter) Nothing to Disclose

Kamran Ali, MD, Wichita , KS (Presenter) Nothing to Disclose

For information about this presentation, contact:
catherine.everett@radpartners.com
ela9033@med.cornell.edu
laurabancroftmd@gmail.com
kamrad9898@yahoo.com

LEARNING OBJECTIVES

1) Explain the 1993 Family Leave Act, its scope and its limitations. 2) Present the case for paid family/parental leave. 3) Discuss
challenges and strategies for implementing paid family/parental leave in radiology private practices.
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Emerging Technology: Dual-energy and Spectral CT Update 2019

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S505AB

cH i cT il o1 [ MK J§ NR|

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

m Discussions may include off-label uses.

Participants
Savvas Nicolaou, MD, Vancouver, BC (Moderator) Institutional research agreement, Siemens AG; Stockholder, Canada Diagnostic
Centres

For information about this presentation, contact:
savvas.nicolaou@vch.ca
LEARNING OBJECTIVES

1) Briefly review the principles of Dual Energy CT/Spectral imaging. 2) Review virtual non-contrast imaging, iodine mapping, 3
material decomposition, and monoenergetic imaging. 3) Review cases demonstrating abdominal organ perfusion and oncologic
applications in the abdomen. 4) To outline novel applications of dual energy CT in assessing bone marrow edema, gout,
ligament/tendon analysis and metal artifact reduction. 5) To outline novel techniques using Dual Energy CT in pulmonary embolism,
cardiac ischemia assessment. 6) Review DECT/spectral imaging applications in the brain.

Sub-Events

RC517A How to Successfully Implement a Dual-energy CT in Your Practice?

Participants
Nicolas Murray, MD, Vancouver, BC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To learn the tips and tricks to make a dual-energy CT implementation successful. 2) To recognize the potential barriers in
implementation of dual-energy CT in your practice.

RC517B Practical Multi-energy Applications of the Cardiothoracic System

Participants
Prabhakar Rajiah, MD, FRCR, Dallas, TX (Presenter) Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) To describe the different implementations of multi-energy CT technology. 2) To discuss the updates on the utility of multi-
energy CT in cardiothoracic imaging. 3) To review the applications of multi-energy CT in cardiothoracic imaging.

RC517C Novel and Emerging Neuroradiology Multi-energy Applications

Participants
Aaron D. Sodickson, MD,PhD, Boston, MA (Presenter) Institutional research agreement, Siemens AG; Speaker, Siemens AG;
Speaker, General Electric Company

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

1) Review Dual Energy CT fundamentals and post-processing applications. 2) Demonstrate the utility of Dual Energy CT to add
value in neuro imaging, including pathology detection, lesion characterization, diagnostic confidence, and reduced length-of-stay.

RC517D Dual-energy/Spectral CT of the Abdomen: Making a Difference

Participants
Desiree E. Morgan, MD, Birmingham, AL (Presenter) Institutional Research Grant, General Electric Company; Consultant, General
Electric Company

LEARNING OBJECTIVES

1) Apply strategies of dual energy CT for streamlined characterization of incidentally detected intra-abdominal abnormalities such as
hepatic steatosis, adrenal adenomas, and renal lesions. 2) Develop and utilize post processing techniques that improve detection
and identification of clinically relevant imaging features of abdominal tumors. 3) Understand limitations and compare workflow
differences among major dual/multienergy scanning systems for abdominal applications.

RC517E Practical and New Clinical Applications in Musculoskeletal Dual Energy/Spectral CT: Case Based



Participants
Fabio Becce, MD, Lausanne, Switzerland (Presenter) Research Consultant, Horizon Pharma USA, Inc; Confidentiality Agreement,
MARS Bioimaging Ltd

LEARNING OBJECTIVES

1) Comprehend the basic principles and technical aspects of dual- and multi-energy CT when imaging the musculoskeletal system.
2) Apply dual-energy CT when assessing various musculoskeletal disorders, from crystal-related arthropathies to bone marrow
edema. 3) Identify potential new applications of dual-energy CT in musculoskeletal imaging, such as CT arthrography and iron-
related disorders.
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Metabolic Tumor Imaging: Current and Beyond

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S501ABC

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

m Discussions may include off-label uses.

Participants
Marius E. Mayerhoefer, MD,PhD, Vienna, Austria (Moderator) Speaker, Siemens AG; Research support, Siemens AG

For information about this presentation, contact:
marius.mayerhoefer@meduniwien.ac.at
LEARNING OBJECTIVES

1) Learn about he new PET tracers and they new potential clinical applications. 2) Review the added value of PET/MRI in oncology.
3) Learn about the current and future applications of hyperpolarised MRI.

Sub-Events

RC518A PET Tracers: Which Ones Will Be Next to Make it to Clinical Practice?

Participants
Jan Grimm, MD,PhD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To have an appreciation for some of the latest PET tracers in clinical research in oncology. 2) Understand the PET and
radiotherapy agents currently FDA approved and those undergoing the approval process. 3) Understand the next generation of PET
tracers and molecular imaging agents that could be the next standard-of-care imaging probes.

RC518B PET/MRI: The Added Value in Oncology

Participants
Hebert Alberto Vargas, MD, Cambridge, United Kingdom (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the concept of value in imaging and how it relates to PET/MR technology. 2) To discuss the need for research
specifically geared toward assessing the value of PET/MRI in oncology.

RC518C Hyperpolarized MRI: Current and Future Applications

Participants
Ferdia A. Gallagher, PhD, FRCR, Cambridge, United Kingdom (Presenter) Research support, General Electric Company; Research
support, GlaxoSmithKline plc

For information about this presentation, contact:
fagl000@cam.ac.uk
LEARNING OBJECTIVES

1) To explore the role of metabolism in cancer development. 2) To understand how these changes in metabolism can be exploited
using hyperpolarized 13C-pyruvate. 3) To review the current evidence for hyperpolarized carbon-13 imaging in oncology. 4) To
understand potential clinical applications for hyperpolarized carbon-13 imaging. 5) To consider the role of new hyperpolarized
molecules in oncology.

ABSTRACT

There is increasing evidence to support a role for metabolism in tumor development; for example, deregulation of cellular energetics
is now considered to be one of the key hallmarks of cancer. Changes in tumor metabolism over time are now known to be early
biomarkers of successful response to chemotherapy and radiotherapy. There are a number of imaging methods that have been used
to probe cancer metabolism: the most widely available is 18F-fluorodeoxyglucose (FDG), an analogue of glucose, used in PET.
Hyperpolarized carbon-13 MRI (13C-MRI) is an emerging molecular imaging technique for studying cellular metabolism, particularly in
the field of oncology. This method allows non-invasive measurements of tissue metabolism in real-time. To date, the most promising
probe used in conjunction with hyperpolarized MRI has been 13C-labelled pyruvate: pyruvate is metabolized into lactate in normal
tissue in the absence of oxygen, but in tumors this occurs very rapidly even in the presence of oxygen. Results from many animal
models have shown that there is a reduction in the metabolism of pyruvate following successful treatment with chemotherapy.
Tumor lactate labelling has also been shown to correlate with the grade of some tumor types. There are now a small humber of
sites performing human hyperpolarized carbon-13 MRI imaging. This talk will discuss the progress that has been made in this field
within the area of oncology and potential clinical applications.
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MR Image Guidance Radiotherapy

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E353A

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

m Discussions may include off-label uses.

Participants
Kathryn J. Fowler, MD, San Diego, CA (Moderator) Consultant, 12 Sigma Technologies; Researcher, Nuance Communications, Inc;
Contractor, Midamerica Transplant Services; ;

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

1) Review MR imaging staging for gynecological cancers. 2) Discuss acquisition parameters and recommended sequences for
evaluation. 3) Evaluate techniques for evaluating treatment response. 4) Emerging techniques. 5) Recognize the role of MR guided
SBRT for borderline resectable and locally advanced pancreas tumors. 6) Recognize the role of MR guided SBRT for intra-abdominal
oligometastatic tumors. 7) Identify adaptive workflow strategies to increase physician utilization and clinic efficiency. 8) Identify
why MRI-guided radiation therapy has the potential to improve treatment outcomes in the management of pelvic malignancies. 9)
Differentiate between rules for safe dose escalation during non-adaptive stereotactic body radiation therapy (SBRT) versus
adaptive MRI-guided SBRT. 10) Develop an MRI-guided adaptive treatment flow for the management of cervical cancer. 11)
recognize the unique challenges of implementing MRI-guided radiation therapy workflows. 12) develop procedures for safe and
efficient delivery of online adaptive radiation therapy. 13) understand the common sources of dosimetric errors in MRI-guided
radiation therapy.

Sub-Events

RC520A MR Imaging Requirements for Gastrointestinal/Gynecological Tumors

Participants
Rebecca Rakow-Penner, MD, PhD, San Diego, CA (Presenter) Research Grant, General Electric Company

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

1) Review MR imaging staging for gynecological cancers. 2) Discuss acquisition parameters and recommended sequences for
evaluation. 3) Evaluate techniques for evaluating treatment response. 4) Emerging techniques.

RC520B Role of MR-guided RT for Abdominal Tumors

Participants
Hyun Kim, MD, Saint Louis, MO (Presenter) Research Grant and Speakers Bureau, Varian Medical Systems, Inc; Research Grant and
Speakers Bureau, ViewRay, Inc

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

1) Recognize the role of MR guided SBRT for borderline resectable and locally advanced pancreas tumors. 2) Recognize the role of
MR guided SBRT for intra-abdominal oligometastatic tumors. 3) Identify adaptive workflow strategies to increase physician
utilization and clinic efficiency.

RC520C Role of MR-guided RT for Pelvic Tumors

Participants
Lorraine Portelance, MD, Miami, FL (Presenter) Advisory Committee, Sirtex Medical Ltd; Advisory Board, BTG International Ltd;
Moderator, ViewRay, Inc

For information about this presentation, contact:
Iportelance@med. miami.edu
LEARNING OBJECTIVES

1) Identify why MRI-guided radiation therapy has the potential to improve treatment outcomes in the management of pelvic
malignancies. 2) Differentiate between rules for safe dose escalation during non-adaptive stereotactic body radiation therapy



(SBRT) versus adaptive MRI-guided SBRT. 3) Develop an MRI-guided adaptive treatment flow for the management of cervical
cancer.

RC520D Practical Aspects and Workflow for MR-guided Radiotherapy

Participants
Olga Green, PhD, St. Louis, MO (Presenter) Speaker, ViewRay, Inc

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

1) recognize the unique challenges of implementing MRI-guided radiation therapy workflows. 2) develop procedures for safe and
efficient delivery of online adaptive radiation therapy. 3) understand the common sources of dosimetric errors in MRI-guided
radiation therapy.
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Practical Aspects of MR

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E351

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

m Discussions may include off-label uses.

Participants
Matthew A. Bernstein, PhD, Rochester, MN (Coordinator) Former Employee, General Electric Company; Intellectual property, General
Electric Company

LEARNING OBJECTIVES

1) Understand basic aspects of MR Safety in the clinical environment, including how to avoid projectile incidents and manage
patients with implanted devices. Understand the differences between MR Safe, MR Conditional, and MR Unsafe. 2) Understand the
origin of MR artifacts that commonly occur in clinical practice. Acquire techniques to reduce or eliminate these artifacts. 3)
Understand the basics of MR Siting and Acceptance testing. Review environmental factors such as vibration and moving metal.
Review tests that can be performed after the MRI system is installed to verify its proper operation.

Sub-Events

RC521A MR Safety

Participants
Robert E. Watson JR, MD, PhD, Rochester, MN (Presenter) Nothing to Disclose

For information about this presentation, contact:
Watson.robert16@mayo.edu
LEARNING OBJECTIVES

1) Provide a general framework about essential elements of MR safety, to include a) risks associated with the main magnetic field,
radiofrequency field, and time varying gradient fields; b) MRI zones I, II, III, IV; c) MRI safe, MRI conditional, and MRI unsafe
device labeling; d) Quenches; e) Patient screening and ferromagnetic detection; and f) management of patients with implanted
devices.

RC521B MR Artifacts and How to Solve Them

Participants

Xiaohong J. Zhou, PhD, Chicago, IL (Presenter) Owner, Medical Physics Services; Consultant, Horizon Medical Physics Services;
Consultant, General Electric Company; Consultant, Rush University; Advisor, Chinese Academy of Sciences; Consultant, Chinese
Academy of Sciences; Reviewer, American College of Radiology; Royalties, Reed Elsevier

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

1) Recognize common artifacts in MR images. 2) Understand the root cause of the artifacts. 3) Describe the strategies to reduce or
remove the artifacts.

RC521C MR Site Planning and Acceptance Testing

Participants
Lisa C. Lemen, PhD, Cincinnati, OH (Presenter) Consultant, General Electric Company; Consultant, Johnson & Johnson

LEARNING OBJECTIVES

1) Describe environmental factors which may impact the site selection or planning, including potential sources of vibration and
moving metal. 2) Review a preliminary site layout for potential problems, including necessary support areas and access routes. 3)
List environmental and system tests that can be performed after the MRI system is installed to verify its proper operation.
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Machine Learning for Radiotherapy Applications

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E352

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

Participants
Jayashree Kalpathy-Cramer, MS, PhD, Portland, OR (Moderator) Research support, General Electric Company; Research support, F.
Hoffmann-La Roche Ltd;

Sub-Events

RC522A Deep Learning for Image Segmentation, Analysis and Reconstruction

Participants
Jonas Teuwen, MSc,PhD, Nijmegen, Netherlands (Presenter) Nothing to Disclose

For information about this presentation, contact:
jonas.teuwen@radboudumc.nl
LEARNING OBJECTIVES

1) Learn about the types of clinical problems which are best suited for deep learning solutions. 2) Learn about the current state-of-
the-art deep learning technology in the analysis and segmentation of medical images, and learn about the advantages of
reconstructing images using deep learning technology. 3) Being able to critically estimate the impact and assess the applicability of
newly developed deep learning technology.

ABSTRACT

Deep learning has recently attracted much interest from the medical community, mainly due the successful application to problems
which were previously considered to be purely within the human realm. The availability of an ever growing amount of medical
images, and the increasing availability of affordable computation resources allows to apply deep learning technologies to many
different problems. However, the scope of problems for which deep learning currently performs on par or outperforms humans is
rather narrow. The required human and financial effort makes it important to be able to determine clinical problems where deep
learning could bring an advantage. After this refresher course, you will be aware of the state-of-the-art in deep learning for image
segmentation, analysis and reconstruction. You will be able to critically assess the impact and applicability of deep learning
technology in radiation oncology and be able to find future clinical opportunities.

RC522B Machine Learning Tumor Classification

Participants
Jayashree Kalpathy-Cramer, MS, PhD, Portland, OR (Presenter) Research support, General Electric Company; Research support, F.
Hoffmann-La Roche Ltd;

LEARNING OBJECTIVES

1) Learn about applications of machine learning including radiomics and deep learning in classifying tumor sub-types. 2) Learn about
risk stratification using machine learning of MR and CT images. 3) Understand the challenges when applying machine learning to
tumor analysis. 4) Review best practices for applying machine learning in cancer imaging.

ABSTRACT

Machine learning has shown great potential for a range of applications in oncology from diagnosis to therapy planning and response
assessment. Large repositories of clinical and imaging data typicially available at most institutions can be be used to train and
validate models. We will discuss the use of machine learning including radiomics and deep learning for the analysis of CT and MR
imaging in a variety of cancer types for risk stratification, radiogenomics and response assessment..

RC522C Machine Learning for Automated Treatment Planning

Participants
Carlos E. Cardenas, PhD, Houston, TX (Presenter) Research Grant, Varian Medical Systems, Inc

LEARNING OBJECTIVES

1) Learning about treatment planning problems which are suited to machine learning solutions. 2) Learn how deep learning
approaches are being used to automated treatment planning. 3) Be able to discuss how machine learning tools can be safely
introduced into clinical practice.
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ACR Accreditation Updates I1

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S502AB

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

Participants
Heidi A. Edmonson, PhD, Rochester, MN (Moderator) 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

RC523A ACR Breast X-Ray Imaging Accreditation Update

Participants
Eric A. Berns, PhD, Lone Tree, 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. 4) Present resources for personnel and facilities undergoing accreditation.

RC523B 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/2019/18001931/Active RC523B.pdf

RC523C ACR Accreditation: Preparing for a Site Visit

Participants
Heidi A. Edmonson, PhD, Rochester, MN (Presenter) Nothing to Disclose

For information about this presentation, contact:
edmonson. heidi@mayo.edu
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/2019/18001932/Active RC523C.pdf
Printed on: 10/29/20
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The Literary Radiologist: Writing Our Patients, Our Experiences, Our History

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S504AB

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

Participants
Bruce J. Hillman, MD, Wake Forest, NC (Moderator) Royalties, Oxford University Press; Royalties, Lyons Press; Royalties, University
Press of New England

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

laurabancroftmd@gmail.com

LEARNING OBJECTIVES

1) Overcome barriers that have made you hesitant to write about yourself, your experiences with patients, and what it means to
you to be a radiologist. 2) Express and receive constructive criticism about your own and others' creative writing as a means to
improving your writing skills. 3) Read your writing aloud and in public to gain confidence that what you write is interesting to others.
4) Make an effort to publish your writing.

Sub-Events

RC524A How Creative Writing Informs Our Work as Physicians

Participants
Bruce J. Hillman, MD, Wake Forest, NC (Presenter) Royalties, Oxford University Press; Royalties, Lyons Press; Royalties, University
Press of New England

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

Beginning long before Arthur Conan Doyle modeled his fictional detective Sherlocke Holmes on his medical school professor, Joseph
Bell, to the pennings of poet William Carlos Williams, to contemporary authors like novelist Abraham Verghese and essayist Atul
Gewande, many physicians have found that their professional training and experiences uniquely inform their writing. Conversely,
writing creatively helps clarify their thinking about their patients and medical practices. This program will feature three radiologists
who believe that writing creatively enriches their personal and professional lives. While the presenters will introduce topics as wide-
ranging as their motivation, their sources of encouragement, and their efforts to publish their work, we hope for a highly interactive
ninety minutes. We encourage attendees to comment, relate their own writing experiences, and read brief examples of their work.
At least a month prior to the RSNA Annual Meeting, each faculty member will post on a Web site samples of their writing to help
initiate a conversation with each other and the audience.

RC524B The Radiologist and the Patient: Writing the Patient Narrative

Participants
Stephen D. Brown, MD, Boston, MA (Presenter) Nothing to Disclose

RC524C Riding the Fire: Writing Our Experiences

Participants
David C. Levin, MD, Philadelphia, PA (Presenter) Consultant, HealthHelp, LLC Board Member, Outpatient Imaging Affiliates, LLC

RC524D Here's Looking at You: Writing Our History

Participants
Bruce J. Hillman, MD, Wake Forest, NC (Presenter) Royalties, Oxford University Press; Royalties, Lyons Press; Royalties, University
Press of New England
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Radiomics: Promise and Challenges

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S102CD

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

Participants
Sandy Napel, PhD, Stanford, CA (Coordinator) Medical Advisory Board, Fovia, Inc; Scientific Advisor, EchoPixel, Inc; Scientific
Advisor, RADLogics, Inc

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

1) Appreciate the motivation and scientific premise of quantitative image analysis (radiomics). 2) Learn about the role of computer-
extracted hand-engineered radiomics and deep learning in quantitative radiomics and machine learning. 3) Understand the role of
quantitative radiomics in multi-omics cancer discovery studies and development of predictive models for precision medicine. 4)
Learn about the motivation and methodology of A.I. technologies in Radiology. 5) Learn about the existing and future potential role
of radiologic AI with other -omics data for precision medicine. 6) Learn about open-source informatics developments. 7) To
understand some of the challenges in radiomics and radiogenomics and the crucial role of statistics in the study design and
evaluation, to gain an understanding of the additional challenges brought along by the increasingly popular use of deep learning in
radiomics, and to learn about the role of publicly available datasets and how to leverage challenges organized in the field.

Sub-Events

RC525A An Overview of Radiomics

Participants

Maryellen L. Giger, PhD, Chicago, IL (Presenter) Advisor, Qlarity Imaging; Stockholder, Hologic, Inc; Shareholder, Quantitative
Insights, Inc; Shareholder, QView Medical, Inc; Co-founder, Quantitative Insights, Inc; Royalties, Hologic, Inc; Royalties, General
Electric Company; Royalties, MEDIAN Technologies; Royalties, Riverain Technologies, LLC; Royalties, Mitsubishi Corporation;
Royalties, Canon Medical Systems Corporation

For information about this presentation, contact:
m-giger@uchicago.edu
LEARNING OBJECTIVES

1) Appreciate the motivation and scientific premise of quantitative image analysis (radiomics). 2) Learn about the role of computer-
extracted hand-engineered radiomics and deep learning in quantitative radiomics and machine learning. 3) Understand the role of
quantitative radiomics in multi-omics cancer discovery studies and development of predictive models for precision medicine.

RC525B From Radiomics to Radiogenomics

Participants
Hugo Aerts, PhD, Boston, MA (Presenter) Stockholder, Sphera Inc

LEARNING OBJECTIVES

1) Learn about the motivation and methodology of A.I. technologies in Radiology. 2) Learn about the existing and future potential
role of radiologic AI with other -omics data for precision medicine. 3) Learn about open-source informatics developments.

RC525C Challenges for Radiomics and Radiogenomics

Participants
Karen Drukker, PhD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:
kdrukker@uchicago.edu
LEARNING OBJECTIVES

1) To understand some of the challenges in radiomics and radiogenomics and the crucial role of statistics in the study design and
evaluation. 2) To gain an understanding of the additional challenges brought along by the increasingly popular use of deep learning
in radiomics. 3) To learn about the role of publicly available datasets and how to leverage challenges organized in the field.
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Radiologist Peer-Review and Peer Learning: Options and Implementation Strategies in Academic and Private
Practices

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S104A

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

Participants
Jay K. Pahade, MD, Southport, CT (Moderator) Consultant, General Electric Company

LEARNING OBJECTIVES

1) To provide a brief review on radiologist peer review history, practices and discuss implementation of a department wide peer
learning conference. 2) To review methods and strategies for successful peer learning program implementation in a private radiology
practice. 3) To review methods and strategies for successful peer learning program implementation in an academic radiology
department. 4) To allow open discussion with audience members on the pro's and con's of current peer review practices and
changes to expect in the future.

Sub-Events

RC527A Radiologist Peer Review and Peer-learning Options, Best Practices, and Future Directions: Guide on
Implementing Programs in Private Practice

Participants
Eric K. Bode, MD, Colorado Springs, CO (Program Committee Staff) Nothing to Disclose

LEARNING OBJECTIVES
already submitted

RC527B Radiologist Peer Review and Peer-learning Options, Best Practices, and Future Directions: Academic
Radiology Departments

Participants
Ramin Khorasani, MD, Roxbury Crossing, MA (Presenter) Nothing to Disclose
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Protocol Optimization and Artifacts in MRI (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: N227B

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

Sub-Events

RC529A How to Build an Efficient MRI Workflow

Participants
Steven S. Raman, MD, Santa Monica, CA (Presenter) Consultant, Johnson & Johnson; Consultant, Bayer AG; Consultant, Merck &
Co, Inc; Consultant, Amgen Inc; Consultant, Profound Medical Inc

LEARNING OBJECTIVES

1) Understand the components of an MRI workflow Understand customer needs. 2) Develop a culture of quality. 3) Develop a
culture of ongoing disruption. 4) Develop feedback loops to improve quality of key personnel. 5) Develop ongoing PQI metrics.

ABSTRACT

In this talk, we will discuss how to develop an innovative, efficient and flexible MRI workflow that maximizes image quality, mimizes
imaging time, improves technologist performance, develops a culture of quality and innovation, and improves the patient and
referring physician experience.

RC529B Optimized Abdominal MRI Protocol

Participants
Scott B. Reeder, MD,PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand emerging strategies for optimized liver MRI protocols.2) Describe at least three examples of optimized liver MRI
protocols.3) Be familiar with the challenges with implementing liver MRI protocols.

RC529C Optimized Prostate MRI Protocol

Participants
Aytekin Oto, MD, Chicago, IL (Presenter) Research Grant, Koninklijke Philips NV; Research Grant, Guerbet SA; Research Grant,
Profound Medical Inc; Medical Advisory Board, Profound Medical Inc; Consultant, IBM Corporation; ; ;

For information about this presentation, contact:
oto@uchicago.edu
LEARNING OBJECTIVES

1) Review the critical sequences of multi-parametric prostate MR protocol and their added values to the interpretation. 2) Illustrate
the impact of different technical approaches on image quality of different sequences. 3) Provide different options for optimized
prostate MR protocol.

RC529D Optimized Female Pelvis MRI Protocol

Participants
Stephanie Nougaret, MD, Montpellier, France (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To discuss the technical and practical requirements for optimizing female pelvis MRI. 2) To become familiar with the optimal
female pelvis MRI protocols. 3) To discuss the recent technological innovations in MR female pelvis imaging.

RC529E Top 10 MRI Artifacts

Participants

Mustafa R. Bashir, MD, Cary, NC (Presenter) Research Grant, Siemens AG; Research Grant, NGM Biopharmaceuticals, Inc; Research
Grant, Madrigal Pharmaceuticals, Inc; Research Grant, Metacrine, Inc; Research Grant, Pinnacle Clinical Research; Research Grant,
ProSciento Inc; Research Grant, Carmot Therapeutics; Research Grant, 1Globe Health Institute; Research Consultant, ICON pic;

LEARNING OBJECTIVES
1) To describe common artifacts in body MRI and strategies to mitigate them.
ABSTRACT

Artifacts are unavoidable in abdominal MRI. As pressure mounts to use shorter, more time-efficient protocols, fewer redundant
sequences are available in a typical MRI protocol, and the diagnostic impact of artifacts may be increased. This discussion will



focus on common artifacts encountered in clinical practice and methods to minimize their effects on diagnostic interpretation.
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Why Diversity and Inclusion Matter: Beyond Gender and Ethnicity

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S403B

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

Participants
Yoshimi Anzai, MD, Salt Lake City, UT (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To learn what comes to our mind when you hear a word "diversity". 2) To understand the fundamental value of diverse society
or organization. 3) To discuss how we embrace diversity to enrich our culture.

ABSTRACT

We have discussed many years or even decades that radiology lacks diversity. We are far from gender equity in radiology in the
United States. Leaders in each academic institution are eager to recruit diverse future physician workforce to meet the goal of
departmental or organizational diversity goal. We are so busy paying attention to such statistics, we often forget to remind
ourselves why. Why we care about Diversity? Why diversity matters? Beyond gender, race, or sexual orientation, there are over
twenty social identities that are used to characterize people, ie. married, smoker, tall, skinny, blond, democrat, and so on.
Stereotyping is labeling people based on certain superficial appearance, which brings prejudice and premature judgment about
people without deeply understanding each other. Studies have shown that more diverse organizations or having women or ethnic
minority in the board grow faster and have better problem-solving skills than more homogeneous organizations. By working together
with people who do not look like yourself, we foster more inclusive and empathetic culture, sparks creativity and innovation, and
encourage "outside of the box" thinking within the organization.

Sub-Events

RC532A Why Diversity Matters

Participants
Yoshimi Anzai, MD, Salt Lake City, UT (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand real benefits of creating diverse organization. 2) To demonstrate how a diverse team outperform a non-diverse
team. 3) To learn the impact of diversity and inclusion to the organizational culture.

RC532B Pipeline and Mentorship

Participants
Paul J. Rochon, MD, Aurora, CO (Presenter) Speaker, Penumbra, Inc; Speakers Bureau, C. R. Bard, Inc; Speaker, Cook Group
Incorporated; Advisory Board, Medtronic plc ; Speaker, Medtronic plc

LEARNING OBJECTIVES
1) To learn the strengths and weaknesses of pipeline in diversity and inclusion.

RC532C Program Directors' Role in Embracing Diversity and Inclusion

Participants
Carolynn M. DeBenedectis, MD, Natick , MA (Presenter) Nothing to Disclose

For information about this presentation, contact:
carolynn.debenedectis2@umassmemorial.org
LEARNING OBJECTIVES

1) To identify what groups are considered underrepresented in radiology. 2) Discuss why diversity and inclusion is so important for
radiology's future. 3) Learn what program directors can do to reach out to these groups in order to foster their interest in radiology.

RC532D Multi-generational Workforce and Inclusive Culture

Participants
Carolyn C. Meltzer, MD, Atlanta, GA (Presenter) Nothing to Disclose

For information about this presentation, contact:
cmeltze@emory.edu
LEARNING OBJECTIVES

1) To understand the intersectionality of generational issues and diversity in the workplace. 2) Discuss the importance of unifying



mission, values, and strategy in creating an inclusive culture. 3) To explore the competitive advantage of cultivating an inclusive
culture in radiology.

RC532E Q&A
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Vertebral Augmentation (Hands-on)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E260

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

Participants

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

Bassem A. Georgy, MD, San Diego, CA (Presenter) Consultant, Merit Medical Systems, Inc; Consultant, Medtronic plc; Stockholder,
Spine Solutions, Inc; ;

Allan L. Brook, MD, Bronx , NY (Presenter) Nothing to Disclose

Todd S. Miller, MD, White Plains, NY (Presenter) Nothing to Disclose

Afshin Gangi, MD,PhD, Strasbourg, France (Presenter) Consultant, AprioMed AB

Stefano Marcia, MD, Cagliari, Italy (Presenter) Consultant, Techlamed Srl; Consultant, Vexim SA; Consultant, Spineart; Consultant,
Stryker Corporation;

Amish H. Doshi, MD, New York, NY (Presenter) Speaker, Merit Medical Systems, Inc

For information about this presentation, contact:
ortizo@nychhc.org

abrook@montefiore.org

LEARNING OBJECTIVES

1) Discuss appropriate algorithms for patient selection. 2) Review anatomic and technical considerations for vertebral augmentation.
3) Present an update of the recent advances in vertebral augmentation including sacroplasty. 4) Emphasize safety issues and how
to avoid complications. 5) Understand the applications of vertebral augmentation in osteoporotic and neoplastic spine pathology. 6)
Update participants with respect to advances in equipment and biomaterials.

ABSTRACT

1. Patient selection for vertebral augmentation Indications and Contraindications 2. New devices and techniques in vertebral
augmentation 3. Vertebral augmentation for osteoporotic and pathologic vertebral compression fractures 4. Sacroplasty (sacral
augmentation) 5. Complications avoidance 6. Efficacy Vertebral augmentation is an image-guided (fluoroscopy or CT) percutaneous
procedure in which a bone needle is inserted into a painful osteoporotic or pathologic fracture within the spinal axis. Biopsy, cavity
creation or lesion ablation may then be performed under imaging guidance depending on the nature of the pathology that is being
treated. Subsequently a radioopaque implant, usually an acrylic bone cement, is carefully injected into the vertebra or sacral ala
under imagining guidance, These procedures have been shown to provide pain relief by stabilizing the fractured vertebra or sacrum.
As with any other invasive procedure, they carry a small risk (<<1%) of complication including bleeding, infection, neurovacular
injury, or cement embolus. Appropriate patient seleciton and a detailed understanding of the technical aspects of the procedure
along with active clinical patient follow-up are paramount to a successful outcome. This workshop will utilize short lectures, case
examples and interactive audience participation in order to further explore critical topics in vertebral augmentation.
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Liver Elastography (Hands-on)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E264

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

m Discussions may include off-label uses.

Participants

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

Nitin G. Chaubal, MD, MBBS, Thane, India (Presenter) Nothing to Disclose

Chander Lulla, MD,MBBS, Mumbai, India (Presenter) Nothing to Disclose

Mirko D'Onofrio, MD, Verona, Italy (Presenter) Speaker, Bracco Group Speaker, Siemens AG Consultant, Siemens AG Speaker,
Hitachi, Ltd

Carlo Filice, MD, Pavia, Italy (Presenter) Research Grant, Shenzhen Mindray Bio-Medical Electronics Co, Ltd; Research Grant,
Hitachi, Ltd; Research Grant, Esaote SpA; Research Grant, Canon Medical Systems Corporation; Speaker, Shenzhen Mindray Bio-
Medical Electronics Co, Ltd

Vito Cantisani, MD, Roma, Italy (Presenter) Speaker, Canon Medical Systems Corporation; Speaker, Bracco Group; Speaker,
Samsung Electronics Co, Ltd;

Fabrizio Calliada, MD, Pavia, Italy (Presenter) Research Grant, Canon Medical Systems Corporation; Speakers Bureau, Hitachi, Ltd;
Speakers Bureau, Shenzhen Mindray Bio-Medical Electronics Co, Ltd

Ann E. Podrasky, MD, Miami, FL (Presenter) Speakers Bureau, Siemens AG

Michelle L. Robbin, MD, Birmingham, AL (Presenter) Consultant, Koninklijke Philips NV; ;

Hisham A. Tchelepi, MD, Los Angeles, CA (Presenter) Nothing to Disclose

Norihisa Yada, MD, Kyoto, Japan (Presenter) Nothing to Disclose

Laura Maiocchi, MD, Pavia, Italy (Presenter) Nothing to Disclose

Patrick Warren, MD, Columbus, OH (Presenter) Nothing to Disclose

Maija Radzina, MD,PhD, Riga, Latvia (Presenter) Speaker, Canon Medical Systems Corporation

Anil Chauhan, MD, Minneapolis, MN (Presenter) Nothing to Disclose

Giovanna Ferraioli, MD, Pavia, Italy (Presenter) Speaker, Koninklijke Philips NV; Speaker, Hitachi, Ltd; Speaker, Canon Medical
Systems Corporation; Speaker, Shenzhen Mindray Bio-Medical Electronics Co, Ltd

Cheng Fang, MBBS,FRCR, London, United Kingdom (Presenter) Nothing to Disclose

Giuseppe Schillizzi, Roma, Italy (Presenter) Nothing to Disclose

Daniele Fresilli, Roma, Italy (Presenter) Nothing to Disclose

Vladimir Mitkov, MD, Moscow, Russia (Presenter) Speaker, Canon Medical Systems Corporation; Speaker, General Electric Company;
Speaker, Koninklijke Philips NV; Speaker, Siemens AG; Speaker, Sonoscape Co, Ltd; Speaker, SuperSonic Imagine; Spouse, Speaker,
Canon Medical Systems Corporation; Spouse, Speaker, General Electric Company; Spouse, Speaker, Koninklijke Philips NV; Spouse,
Speaker, Siemens AG; Spouse, Speaker, Sonoscape Co, Ltd; Spouse, Speaker, SuperSonic Imagine;

Daniela Elia, Roma, Italy (Presenter) Nothing to Disclose

Guzman I. Lopardo Villarino, MD, Buenos Aires City, Argentina (Presenter) Nothing to Disclose

Giorgia Polti, Rome, Italy (Presenter) Nothing to Disclose

Eleonora Polito, Rome, Italy (Presenter) Nothing to Disclose

Yana Solskaya, MD, Riga, Latvia (Presenter) Nothing to Disclose

Olga Guiban, Rome, Italy (Presenter) Nothing to Disclose

Patrizia Pacini, Rome, Italy (Presenter) Nothing to Disclose

Adrian K. Lim, MD, FRCR, London, United Kingdom (Presenter) Luminary, Canon Medical Systems Corporation; Grant, Koninklijke
Philips NV; Speakers Bureau, Siemens AG

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

mradzina@gmail.com

vito.cantisani@uniromal.it
yana.solskaya@gmail.com

Chengfang@nhs.net

vv@mitkov.ru

LEARNING OBJECTIVES

1) Improve basic knowledge and skills relevant to clinical practice in Liver elastography of the participants. 2) Teach how to
practice liver elastography. 3) Show live how to do a proper examination, providing tips and tricks and updating current knowledge
on different techniques. 4) Practical hands-on and slide presentation with key messages will be used.
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The RSNA Technology Stack for Semantics and Reporting: RadLex, RadElement and RadReport

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S103AB

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

Participants
Marta E. Heilbrun, MD, Salt Lake City, UT (Moderator) Nothing to Disclose

Sub-Events

RC553A The LOINC/RSNA Radiology Playbook: A Unified Terminology for Radiology Procedures

Participants
Daniel J. Vreeman, MS, Indianapolis, IN (Presenter) President, Blue Sky Premise, LLC; Investigator, bioMérieux; Investigator,
Becton, Dickinson and Company

LEARNING OBJECTIVES

1) Explain the purpose and scope of the LOINC terminology standard. 2) Identify and select the key tools for implementing codes
from the LOINC/RSNA Radiology Playbook. 3) Understand the development process for the LOINC/RSNA Radiology Playbook.

RC553B What is RadLex?

Participants
Kenneth C. Wang, MD, PhD, Ellicott City, MD (Presenter) Co-founder, DexNote, LLC

LEARNING OBJECTIVES

1. Define the characteristics of terminologies and ontologies. 2. Describe the scope of RadlLex content and its applications. 3.
Compare several tools for using RadLex.

RC553C RadPath Correlation Using RadLex

Participants
Ross W. Filice, MD, Washington, DC (Presenter) Co-founder, DexNote LLC; Research Grant, NVIDIA Corporation; Advisor, BunkerHill
Health, Inc

For information about this presentation, contact:

ross.w.filice@gunet.georgetown.edu

LEARNING OBJECTIVES

1) Learn how the RadLex ontology can be used to automatically correlate radiology reports with pathology outcomes.

RC553D What is radelement.org?

Participants
Marc D. Kohli, MD, San Francisco, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Define a common data element. 2) Describe how common data elements can be used to improve interoperability for
interpretation. 3) Describe how common data elements are structured/organized.

RC553E Building Clinically Useful CDEs

Participants
Victoria Chernyak, MD,MS, Bronx, NY (Presenter) Consultant, Bayer AG

For information about this presentation, contact:
vichkal7@hotmail.com
LEARNING OBJECTIVES

1) To review advantages common data elements (CDE) offer for clinical reporting, computer-assisted reporting and image
annotation. 2) To describe development of CDE based on ACR Assist RADS modules.

RC553F What is the RSNA Template Library?

Participants
Marta E. Heilbrun, MD, Salt Lake City, UT (Presenter) Nothing to Disclose



For information about this presentation, contact:
marta.heilbrun@emory.edu
LEARNING OBJECTIVES

1) Understand the goals and intent behind the RSNA Template Library. 2) Appreciate the submission and review process for the
templates in the library. 3) Explore opportunities to use the library to support data mining and Al initiatives.
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Deep Learning in Radiology: How Do We Do It?

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S406B

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

Participants
Luciano M. Prevedello, MD, MPH, Dublin, OH (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn what Deep Learning is and how it may be applied to Radiology. 2) Understand the challenges and benefits of creating a
laboratory dedicated to machine learning in Radiology. 3) Be exposed to several applied examples of Deep Learning in Radiology at
different institutions.

Sub-Events

RC554A Ohio State University Experience

Participants
Luciano M. Prevedello, MD, MPH, Dublin, OH (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the existing infrastructure to handle pixel and non pixel data at our institution for translational research in machine
learning. 2) Learn some applications of Deep Learning in Radiology through examples.

RC554B Stanford University Experience

Participants

Curtis P. Langlotz, MD,PhD, Menlo Park, CA (Presenter) Stockholder, Nines.ai; Advisory Board, Nines.ai; Stockholder, whiterabbit.ai;
Advisory Board, whiterabbit.ai; Stockholder, Galileo CDS, Inc; Advisory Board, Galileo CDS, Inc; Stockholder, Bunker Hill, Inc; Board
of Directors, Bunker Hill, Inc; Research Grant, General Electric Company; Research Grant, Siemens AG; Research Grant, Koninklijke
Philips NV; Research Grant, Alphabet Inc

LEARNING OBJECTIVES

1) Consider the types of clinical problems that are best suited to machine learning solutions. 2) Understand how 'deep' neural
networks work, and the technology and people needed for a successful program. 3) Learn about the type of work performed by an
artificial intelligence laboratory focused on medical imaging and computer vision. 4) Analyze the key technologies needed to create
large annotated training data sets. 5) Analyze how to select AI applications for your practice.

RC554C Mayo Clinic Rochester Experience

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

For information about this presentation, contact:

bje@mayo.edu

LEARNING OBJECTIVES

1) Describe Mayo experience with deep learning radiomics technology.
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Image to 3D Prints: How 3D Printing Works (Hands-on)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S401AB

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

Participants

Beth A. Ripley, MD, PhD, Seattle, WA (Presenter) Nothing to Disclose

Tatiana Kelil, MD, San Francisco, CA (Presenter) Nothing to Disclose

Dmitry Levin, Seattle, WA (Presenter) Nothing to Disclose

Anish Ghodadra, MD, Pittsburgh, PA (Presenter) Advisory Board, axial3D Limited

For information about this presentation, contact:
bethannripley @gmail.com
LEARNING OBJECTIVES

1) Describe optimal CT and MRI protocols for 3D printing. 2) Explain basic software requirements for converting DICOM images to
3D-printable .STL (standard tessellation language) files. 3) Recognize some common 3D printing artifacts. 4) Apply basic 3D printed
model post-processing techniques learned during the session, including UV curing and support material removal.

Printed on: 10/29/20



105™ Scientific Assembly RXSNA 2019

and Annual Meeting @@ o SEE POSSIBILITIES
December 1-6 | McCormick Place, Chicago \ Wt — TOGETHER

Technologies for Creating Educational Content and Teaching Files

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S403A

AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: .50

Participants
Harprit S. Bedi, MD, Wellesley, MA (Moderator) Nothing to Disclose

Sub-Events

RCC41A Podcasting and Screencasting for Teaching

Participants
Mahesh M. Thapa, MD, Seattle, WA (Presenter) Nothing to Disclose

RCC41B ePublishing

Participants
Michael L. Richardson, MD, Seattle, WA (Presenter) Nothing to Disclose

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

1) Be familiar with pros and cons of ePublishing in general. 2) Be aware of several free ePublishing programs and where to find them.
3) Be aware of the ramifications of digital rights management and book pricing. 4) Know how to convert an eBook into a physical
paper book as needed.

RCC41C Incorporating the iPad in Resident Education: Using Mobile Technology to Improve the Way We
Teach

Participants
Harprit S. Bedi, MD, Wellesley, MA (Presenter) Nothing to Disclose

Printed on: 10/29/20



105™ Scientific Assembly RXSNA 2019

and Annual Meeting @@ » SEE POSSIBILITIES
December 1-6 | McCormick Place, Chicago Wt — TOGETHER

MSRT42
ASRT@RSNA 2019: 3D Printing from the Radiologic Technologist's Point of View

Wednesday, Dec. 4 9:20AM - 10:20AM Room: N230B

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

Participants
R. G. Linke, ARRT, Omaha, NE (Presenter) Nothing to Disclose

For information about this presentation, contact:
3d@childrensomaha.org
LEARNING OBJECTIVES

1) To better understand the specific uses of 3D printing in a hospital setting and the impact it has on patient care. 2) To learn of
the technologist role in 3D printing in a healthcare setting. 3) Learn some of the techniques required to develop anatomical models.

ABSTRACT

3D printing is a new modality in the making within the field of Radiology. As with any modality the Radiolgic Technologist will and
should play a key role. From image acquisition to the final 3D print the technologist is paramount in creating and sustaining a
successful 3D printing program.

Printed on: 10/29/20



105™ Scientific Assembly RXSNA 2019

and Annual Meeting @@ o SEE POSSIBILITIES
December 1-6 | McCormick Place, Chicago Wt — TOGETHER

MSCP42
Case-based Review of Pediatric Radiology (Interactive Session)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: E450B

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

Participants
Edward Y. Lee, MD, Boston, MA (Director) Nothing to Disclose

Sub-Events

MSCP42A  Pediatric Spine Disorders

Participants
Amna A. Kashgari, MD, Riyadh, Saudi Arabia (Presenter) Nothing to Disclose

For information about this presentation, contact:
drakashgari@gmail.com
LEARNING OBJECTIVES

1) Review normal development of the spinal column and spinal neuralaxis. 2) Describe in the imaging finding in spondylodysplasias.
3) Review spinal Dysraphism classification.

ABSTRACT

The normal development and variations of the pediatric spinal column will be discused. Differentiating acquired from congenital spine
and spinal cord pathologies using a case based approach.

MSCP42B Pediatric Pulmonary Disorders

Participants
Abbey Winant, MD, Boston, MA (Presenter) Spouse, Research Grant, Bristol-Myers Squibb Company; Spouse, Research Grant,
Novartis AG; Spouse, Research Consultant, Tango Therapeutics

ABSTRACT

Congenital and acquired pediatric pulmonary cases will be presented. Discussion will include: 1) description of the imaging features
for each condition, 2) tips for differentiating between conditions with similar imaging findings, 3) up-to-date recommendations for
management and follow-up for each condition.

MSCP42C Pediatric Gastrointestinal Disorders

Participants
Emilio Inarejos Clemente, MD, Barcelona, Spain (Presenter) Nothing to Disclose

For information about this presentation, contact:
emilioinarejos@gmail.com
LEARNING OBJECTIVES

1) Identify the most relevant imaging findings for each entity. 2) Define imaging key features of each condition to establish a
correct diagnosis. 3) State a reasonable differential diagnosis of each case.

ABSTRACT

Congenital and acquired pediatric gastrointestinal cases will be explained.Each case will include a brief overview with its
corresponding differential diagnosis.

MSCP42D Pediatric Musculoskeletal Disorders

Participants
Michael Francavilla, MD, Philadelphia, PA (Presenter) Nothing to Disclose

For information about this presentation, contact:
francavilm@email.chop.edu
ABSTRACT

A series of pediatric musculoskeletal cases will be presented to illustrate: 1- Characteristic appearances of lower extremity MSK
disorders 2- Neoplasms favoring the tibia 3- Hip disorders characterstic of children
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MSES42
Essentials of Breast Imaging

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S100AB

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

Sub-Events

MSES42A  Abbreviated Breast MRI: How to Get Started

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

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

MSES42B  Localization of Non-palpable Breast Lesions: 2019

Participants
Laurie R. Margolies, MD, New York, NY (Presenter) Research Consultant, FUJIFILM Holdings Corporation; Research Consultant,
Imago Corporation

For information about this presentation, contact:
laurie.margolies@mountsinai.org
LEARNING OBJECTIVES

1) Identify multiple methods to localize non-palpable breast lesions. 2) Compare wire and seed localization techniques. 3) Assess
the pros and cons of different localization techniques.

ABSTRACT

Screen detected breast findings often undergoe image directed biopsy and when required subsequent localization and excision.
Various methods for localization of non-palpable breast findings have been developed since the birth of screening mammography
and include wire localizations, radioactive and non-radioactive seed localizations. This presentation will discuss the need for, the
history of and the various localization methods available to today's breast imager.

MSES42C  Biopsy and Perioperative Management of Breast Lesions

Participants
Eva M. Fallenberg, MD, Munich, Germany (Presenter) Research Grant, Bayer AG; Research Grant, Siemens AG; Research Grant,
General Electric Company; Speaker, Siemens AG; Speaker, General Electric Company; Speaker, Bayer AG; Speaker, Guerbet SA;

LEARNING OBJECTIVES

1) Develop an understanding of the impact/rational of correct local staging for operation and systemic therapy decisions. 2)
Differentiate advantages and disadvantages of different imaging modalities for local staging and will be able to choose the adequate
one. 3) Identify the most appropriate biopsy method in the assessment of unclear or suspicious breast lesions in an individual
patient.

MSES42D Digital Breast Tomosynthesis in a Diagnostic Algorithm

Participants
Dragana Dijilas-Ivanovic, MD, PhD, Novi Sad, Serbia (Presenter) Nothing to Disclose
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MSRO42
BOOST: Lymphoma-Case-based Multidisciplinary Review (Interactive Session)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S103CD

cT [l M i nm J o1 [l Ro |

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

Participants

Chelsea C. Pinnix, MD,PhD, Houston, TX (Moderator) Research Grant, Merck & Co, Inc; Consultant, Global One Inc; Speaker,
International Journal of Radiation Oncology, Biology & Physics

Jurgen Rademaker, MD, New York, NY (Presenter) Nothing to Disclose

Yolanda D. Tseng, MD, Seattle, WA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Case-based review of staging and treatment response in lymphoma. 2) Discuss imaging findings in lymphoma and their clinical
significance (PET, CT, MRI). 3) Describe the management of patients with lymphoma, including the role of imaging and radiation
treatment options.

ABSTRACT

Management of lymphoma continues to evolve in the setting of improved imaging, pathologic understanding of this heterogeneous
disease, systemic therapy, and radiotherapy techniques. This interactive, multi-disciplinary session is geared to general radiologists
and radiation oncologists with the goal to provide clinically relevant, up-to-date knowledge and skills in evaluating and treating
these patients. Through cases, we will review common manifestations of Hodgkin and non-Hodgkin lymphoma and imaging features
of these lymphomas that are important for workup, staging, and assessment of treatment response. Cases will be used to walk
participants through the management of common lymphomas with a focus on the role of radiotherapy.
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MSSR42
RSNA/ESR Sports Imaging Symposium: Lower Extremity Sports Injuries (Interactive Session)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: E350

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

Participants
Andrew J. Grainger, MD, Leeds, United Kingdom (Moderator) Consultant, Levicept Ltd; Director, The LivingCare Group;
Laura W. Bancroft, MD, Venice, FL (Moderator) Nothing to Disclose

For information about this presentation, contact:
laurabancroftmd@gmail.com
LEARNING OBJECTIVES

1) To appreciate common patterns of athletic injury in the knee. 2) To become familiar with the techniques available and imaging
appearances of knee, foot and ankle athletic injury. 3) To consolidate the knowledge gained from the session with interactive cases
of lower limb athletic injury.

Sub-Events

MSSR42A  Sports-related Injuries of the Knee: What Does the Orthopedic Surgeon Need to Know?

Participants
Theodore T. Miller, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To be able to describe features of meniscal tears, ACL tears, and cartilage abnormalities that should be included in the MRI
report. 2) To be able to recognize common sports-related injury patterns of the knee.

MSSR42B  Multimodality Imaging of the Foot and Ankle Injuries in the Athlete

Participants
Andrew J. Grainger, MD, Leeds, United Kingdom (Presenter) Consultant, Levicept Ltd; Director, The LivingCare Group;

LEARNING OBJECTIVES

1) To appreciate the different and often contributory roles that imaging modalities have in the foot and ankle. 2) To recognize the
most common ligamentous and tendon injuries in the ankle. 3) To understand how common patterns of injury relate to the
mechanisms involved.

ABSTRACT

Abstract: Ankle injuries are common in many sports and the complicated anatomy of the ankle joint can be challenging the reporting
radiologist. The ankle joint itself is a synovial hinge joint, but important movement for ankle function also occurs at the joints of the
hind and midfoot which are also susceptible to injury. In addition to conventional radiographs, CT, MRI and ultrasound all have
important roles to play in the diagnosis of foot and ankle injuries in the athlete. The ligamentous and tendon structures about the
ankle are generally superficial in nature and readily amenable to assessment with ultrasound where assessment can be enhanced
due to the dynamic capabilities of the technique. While MRI also demonstrates these structures, it has advantages for assessing
deeper joint structures such as the chondral surfaces and bones. The complex 3d anatomy of the foot and ankle means that
conventional radiographs can struggle to demonstrate bone injury which means CT also has an important role to play. This lecture
will focus on the use of these imaging modalities for the assessment of acute and chronic ligamentous and tendon injury. Emphasis
will be put on the mechanisms of injury and how they determine the resultant patterns of injury and the imaging appearances.

MSSR42C Interactive Case Discussion

Participants
Andrew J. Grainger, MD, Leeds, United Kingdom (Presenter) Consultant, Levicept Ltd; Director, The LivingCare Group;
Theodore T. Miller, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To appreciate common patterns of athletic injury in the knee. 2) To become familiar with the techniques available and imaging
appearances of the knee, foot and ankle athletic injury. 3) To consolidate the knowledge gained from the session with interactive
cases of lower limb athletic injury.

ABSTRACT

Cases will be presented with the opportunity for audience response highlighting and consolidating ideas presented in the preceding
lecture. Abstract for that Lecture: Ankle injuries are common in many sports, and the complicated anatomy of the ankle joint can
be challenging the reporting radiologist. The ankle joint itself is a synovial hinge joint, but the important movement for ankle
function also occurs at the joints of the hind and midfoot which are also susceptible to injury. In addition to conventional



radiographs, CT, MRI and ultrasound all have important roles to play in the diagnosis of foot and ankle injuries in the athlete. The
ligamentous and tendon structures about the ankle are generally superficial in nature and readily amenable to assessment with
ultrasound where assessment can be enhanced due to the dynamic capabilities of the technique. While MRI also demonstrates
these structures, it has advantages for assessing deeper joint structures such as the chondral surfaces and bones. The complex 3d
anatomy of the foot and ankle means that conventional radiographs can struggle to demonstrate bone injury which means CT also
has an important role to play. This lecture will focus on the use of these imaging modalities for the assessment of acute and
chronic ligamentous and tendon injury. Emphasis will be put on the mechanisms of injury and how they determine the resultant
patterns of injury and imaging appearances.

Printed on: 10/29/20
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Getting Stuff Done: A Hands-on Technology Workshop to Enhance Personal Productivity (Hands-on)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S401AB

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

Participants

Puneet Bhargava, MD, Shoreline, WA (Moderator) Editor, Reed Elsevier
Matthew B. Morgan, MD, Sandy, UT (Presenter) Consultant, Reed Elsevier
Puneet Bhargava, MD, Shoreline, WA (Presenter) Editor, Reed Elsevier
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.

Printed on: 10/29/20
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Preparing your Radiology Practice and IT Department for Big Data

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S406B

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; Advisory
Board, Subtle Medical

For information about this presentation, contact:
pchang@radiology.bsd.uchicago.edu
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' and
Al tools. 3) Strategies for preparing IT for 'Big Data' and AI 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' and AI 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' and Al tools.

Sub-Events

RCC42A Getting Your IT Infrastructure Ready for Big Data and Al

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; Advisory
Board, Subtle Medical

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

RCC42B 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; Advisory
Board, Subtle Medical

For information about this presentation, contact:

pchang@radiology.bsd.uchicago.edu



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.

Printed on: 10/29/20
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SPAI41
RSNA AI Deep Learning Lab: Segmentation

Wednesday, Dec. 4 10:30AM - 12:00PM Room: AI Showcase, North Building, Level 2, Booth 10342

At f T [ MR I NR

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

Participants
George L. Shih, MD, New York, NY (Presenter) Consultant, MD.ai, Inc; Stockholder, MD.ai, Inc;

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, a
decent-sized screen, and the latest version of Google Chrome. Additionally, it is recommended that attendees have a basic
knowledge of deep learning programming and some experience running a Google ColLab notebook. Having a Gmail account is also
helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This session will focus on the use of deep learning methods for image segmentation, applied to the challenge of CT or MR brain
segmentation. While focused on this particular problem, the concepts should generalize to other organs and image types.

Printed on: 10/29/20
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Breast Imaging (Tomosynthesis Screening)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: E451B

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

Participants
Sarah M. Friedewald, MD, Chicago, IL (Moderator) Consultant, Hologic, Inc; Research Grant, Hologic, Inc;
Catherine S. Giess, MD, Wellesley, MA (Moderator) Nothing to Disclose

Sub-Events

SSK01-01 Interval Breast Cancer Following Use of Digital Breast Tomosynthesis in a Population-Based
Screening Program for Breast Cancer

Wednesday, Dec. 4 10:30AM - 10:40AM Room: E451B

Participants
Tone Hovda, MD, Drammen, Norway (Presenter) Nothing to Disclose
Solveig S. Hofvind, Oslo, Norway (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
tone.hovda@vestreviken.noSolveig.hofvind@kreftregisteret.no
PURPOSE

To compare rates and characteristics of interval breast cancer among women screened with digital breast tomosynthesis in
combination with synthetic mammograms (DBT) and women screened with standard digital mammography (DM), in a population-
based screening program for breast cancer.

METHOD AND MATERIALS

The national screening program for breast cancer is population-based, offering women aged 50-69 biennial mammographic
screening. Our study population included 94,075 women screened 2014-2015; 35,303 women screened with DBT (study group) and
58,772 women screened with DM (control group). The rates of screen-detected breast cancer were 9.4/1000 and 6.1/1000,
respectively. The women in the study population were followed for interval breast cancer two years after their screening
examination. Rates and histopathological data (tumor type, histologic grade, diameter, lymph node status and ER/PR/Her2/Ki67
status) were analyzed. We used chi-square test and t-test to test for statistical significance. A p-value of <0.001 was considered
statistically significant after the Bonferroni correction.

RESULTS

We observed an interval breast cancer rate of 2.0/1000 (68/35,303) in the study group and 1.5 (88/58,772) in the control group
(p=0.115). No statistical significant differences were observed in histopathological tumor characteristics between the study and the
control group.

CONCLUSION

Despite of a higher rate of screen-detected breast cancer among women screened with DBT compared with DM, we observed no
statistical significant differences in rates or histopathological tumor characteristics of interval breast cancer between the groups.

CLINICAL RELEVANCE/APPLICATION

Despite an increased rate of screen-detected breast cancer for screening with DBT compared with DM shown in studies, no
difference in rates of interval breast cancer was observed.

SSK01-02 Interval Cancers after Tomosynthesis plus Digital Mammography or Digital Mammography Breast
Cancer Screening: The Reggio Emilia Tomosynthesis Randomized Trial

Wednesday, Dec. 4 10:40AM - 10:50AM Room: E451B

Participants

Valentina Iotti, MD, Reggio Emilia, Italy (Presenter) Speaker, General Electric Company; Travel support, General Electric Company
Cinzia Campari, Reggio Emillia, Italy (Abstract Co-Author) Nothing to Disclose
Paolo Giorgi Rossi, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Andrea Nitrosi, PhD, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Chiara Coriani, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Manuela Pescarolo, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Sabrina Caffarri, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Vladimiro Ginocchi, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Rita Vacondio, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose
Pierpaolo Pattacini, Reggio Emilia, Italy (Abstract Co-Author) Nothing to Disclose



For information about this presentation, contact:
valentina.iotti@ausl.re.it
PURPOSE

The RETomo trial was a two-arm test-and-treat randomized controlled trial comparing digital breast tomosynthesis (DBT) plus digital
mammography (DM) versus DM alone for breast cancer screening. We present interim analysis on interval cancers after the first
round.

METHOD AND MATERIALS

Women (45-70 yo) presenting for a screening mammography, and previously screened with DM, were asked to participate and, if
willing, randomised to the experimental arm (DBT+DM) or to the control arm (DM), both with two projections and double reading
(NCT02698202). Women were assessed according to the decision at DBT+DM. Detection rate, recall rate, and interval cancer are
reported. All women were followed up to 30 months from recruitment or up to second round.

RESULTS

From March 2014 to March 2016, 9779 women were recruited to the DM+DBT arm of the study, and 9787 women were recruited to
the DM arm. Recall rate was 3.5% in both experimental and control arm; detection rate, including ductal carcinoma in situ (DCIS),
was 8.6 per 1000 (84) and 4.5 per 1000 (44), respectively (relative detection rate 1.68, confidence interval [CI]: 1.22-2.30).
Interval cancers were 17 in both arms, corresponding to an overall rate of 1.8/1000 (95% CI 1.1-2.9), including 1 DCIS in the
DM+DBT arm and 2 in the DM arm. Among women younger than 50yo, followed with annual mammography, the interval cancers
were 2 (rate of 0.7/1000; 95% CI 0.1-2.4) and 6 (rate of 2.1/1000; 95% CI 0.8-4.5) in the experimental and control arm,
respectively.

CONCLUSION

These are the first results from a randomised trial reporting interval cancer intervals after DM+DBT compared to DM alone
screening. The introduction of DBT to DM in screening strongly increased the detection rate, but had no impact on interval cancer
rate, suggesting that screen detected and interval cancers come from different populations of lesions with different growth speed,
but also imkplying that high sensitivity can lead to overdiagnosis.

CLINICAL RELEVANCE/APPLICATION

Our results suggest caution in introducing DBT in screening before health benefits have been demonstrated. Only pooling data on
advanced cancer incidence and mortality from all ongoing trials can answer.

SSK01-03 Early Performance Measures Among Women Screened with DBT after a Prior DBT or a Prior DM, in a
National Screening Program

Wednesday, Dec. 4 10:50AM - 11:00AM Room: E451B

Participants

Solveig S. Hofvind, Oslo, Norway (Presenter) Nothing to Disclose

Anders S. Danielsen, Oslo, Norway (Abstract Co-Author) Nothing to Disclose
Hildegunn S. Aase, MD, Bergen, Norway (Abstract Co-Author) Nothing to Disclose
Cecilia Sandvik, Bergen, Norway (Abstract Co-Author) Nothing to Disclose

Tone K. Neraas, Bergen, Norway (Abstract Co-Author) Nothing to Disclose

Ingfrid H. Haldorsen, MD, Bergen, Norway (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
solveig.hofvind@kreftregisteret.no
PURPOSE

To investigate performance measures among women screened with digital breast tomosynthesis including synthesized
mammography (DBT) after prior screening in a randomized controlled trial (RCT) with either DBT or standard digital mammography
(DM).

METHOD AND MATERIALS

TB-2 (Tomosynthesis in X) is a prospective cohort study offering DBT to all women attending the screening unit in X. TB-2 is being
performed in the consecutive screening round of TB-1, a RCT evaluating DBT versus DM. The studies are being performed as a part
of BreastScreen Y, a population based program offering mammographic screening to women aged 50-69 biennially. During the first
year of TB-2 (2018), 4657 women were screened with DBT after DBT, and 4659 with DBT after DM. Frequencies and proportions of
consensus, recall, screen-detected breast cancer (invasive and ductal carcinoma in situ), and positive predictive values of recalls
(PPV-1) and biopsies (PPV-2) were analyzed. One-sided Z tests were used to test whether the proportions within the DBT after
DBT arm differed from those observed within the DBT after DM arm. A p-value of <0.05 was considered statistically significant

RESULTS

A total of 8.3% (387/4757) of the DBT after DBT screening exams were discussed at consensus compared to 8.5% (397/4759) for
DBT after DM (p=0.36). The percentage of recalled women was 4.5% (211/4547) for DBT after DBT versus 5.0% (232/4758) for
DBT after DM, (p=0.15). The number of breast cancers was 0.69% (32/4757) for DBT after DBT and 1.03% (48/4759) for DBT after
DM (p=0.0364). PPV-1 and 2 were 20.7% (48/232) and 38.1% (48/126) for DBT after DBT, and 15.2% (32/221) and 20.7%
(32/101) for DBT after DM (PPV-1: p=0.07; PPV-2: p=0.16).

CONCLUSION

Screening with DBT after DM yielded a high number of screen-detected breast cancers, which is in keeping with results from
previous studies. Whether this increased detection is beneficial for women and society remains unclear.

CLINICAL RELEVANCE/APPLICATION

DBT detected more hreast cancer than standard DM. Further studies investiaatina the tumor characteristics and aaaressiveness of



e mmmm— trim = it mmm = mmrim—s =i m e imme - — e et tm m e mmtm— s mmmigeeriig mrrm mmmtimt m it m— i mr—— e g ——— e —ei——— =

these extra cancers are needed to offer women personalized treatment.

SSK01-04 Implementation of Digital Breast Tomosynthesis (DBT) in a Large Academic Oncology Center:
Analysis of Screening Mammography Performance Metrics

Wednesday, Dec. 4 11:00AM - 11:10AM Room: E451B

Participants

Sona A. Chikarmane, MD, Newtonville, MA (Presenter) Nothing to Disclose

Laila R. Cochon, MD,MSc, Boston, MA (Abstract Co-Author) Nothing to Disclose
Ronilda Lacson, MD, PhD, Brookline, MA (Abstract Co-Author) Nothing to Disclose
Ramin Khorasani, MD, Roxbury Crossing, MA (Abstract Co-Author) Nothing to Disclose
Catherine S. Giess, MD, Wellesley, MA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
schikarmane@partners.org
PURPOSE

To evaluate screening mammography performance metrics of digital breast tomosynthesis (DBT) compared to 2D full field digital
mammography (FFDM) in patients' with prior history of breast cancer at a large academic oncology center.

METHOD AND MATERIALS

This HIPAA compliant, retrospective study consisted of consecutive female patients with a personal history of breast cancer
treated with lumpectomy with or without radiation or mastectomy who underwent screening FFDM from October 2014-September
2016 or screening DBT from February 2017-December 2018 at an academic oncology center. An institutional breast cancer registry
identified cancer diagnoses. Primary outcomes of recall rate (RR), cancer detection rate (CDR), and positive predictive value (PPV1)
were compared between FFDM and DBT groups. Natural language processing was used to obtain patient and image characteristics
including breast density, current or prior imaging findings from the most recent prior imaging examination, and BI-RADS category of
the current screening examination.

RESULTS

There were 7282 examinations in the FFDM cohort and 4913 examinations in the DBT cohort during their study periods. Screening
mammography performance metrics for FFDM included 9.7% (704/7282) recall rate, 6.3% (44/704) PPV1, and 6.0/1000 (44/7282)
CDR and for DBT included 7.5% (369/4913) recall rate, 7.0% (26/369) PPV1 and 5.3/1000 (26/4913) CDR. There was a significant
decrease in RR with DBT (p=0.0004) but no significant change in PPV1 (p=0.61) or CDR (p=0.59) between groups.

CONCLUSION
In patients' with a personal history of breast cancer, DBT significantly reduced recall rates while maintaining CDR and PPV1s.
CLINICAL RELEVANCE/APPLICATION

Integration of DBT in screening of breast cancer survivors can reduce recall rates while maintaining other screening mammography
performance metrics.

SSK01-05 Digital Breast Tomosynthesis Slab Thickness: Impact on Reader Performance and Interpretation Time
Wednesday, Dec. 4 11:10AM - 11:20AM Room: E451B

Participants

Akshat C. Pujara, MD, Ann Arbor, MI (Presenter) Institutional Grant, General Electric Healthcare

Annette I. Joe, MD, Farmington Hills, MI (Abstract Co-Author) Institutional Grant, General Electric Company; Investigator, General
Electric Company

Stephanie K. Patterson, MD, Ann Arbor, MI (Abstract Co-Author) Nothing to Disclose

Colleen H. Neal, MD, Ann Arbor, MI (Abstract Co-Author) Nothing to Disclose

Mitra Noroozian, MD, Ann Arbor, MI (Abstract Co-Author) Institutional Grant, General Electric Company; Investigator, General
Electric Company

Heang-Ping Chan, PhD, Ann Arbor, MI (Abstract Co-Author) Research collaboration, General Electric Company; Institutional Grant,
General Electric Company ;

Mark A. Helvie, MD, Ann Arbor, MI (Abstract Co-Author) Institutional Grant, General Electric Company; Institutional Grant, IBM
Corporation

Katherine E. Maturen, MD, Ann Arbor, MI (Abstract Co-Author) Royalties, Reed Elsevier; Royalties, Wolters Kluwer nv; ;

For information about this presentation, contact:

apujara@med.umich.edu

PURPOSE

To evaluate the impact of digital breast tomosynthesis (DBT) slab thickness on reader performance and interpretation time.
METHOD AND MATERIALS

This IRB-approved, HIPAA compliant prospective reader study was performed at an NCI-Designated Cancer Center. Four fellowship-
trained breast imagers (R1-R4) interpreted 122 DBT patient exams containing standard MLO and CC views with no prior exams or
clinical history. Cases were presented using a standard protocol (10 mm slabs, 1 mm planes, synthetic 2D) and an experimental
protocol (6 mm slabs, synthetic 2D) with a crossover design and 6-week washout period between sessions. Interpretation times
were harvested from the workstation. Comparisons were made using t-tests or non-parametric tests for continuous variables, chi-
square tests or Fisher's exact tests for categorical variables, and ROC curves for diagnostic performance.

RESULTS

Eleven exams were unilateral. Among 233 breasts, mammographic findings and final diagnoses included 45 masses (25 IDC, 1 DCIS,



19 benign), 22 groups of calcifications (3 IDC, 9 DCIS, 10 benign), 18 architectural distortions (11 IDC, 3 ILC, 1 DCIS, 3 benign), 14
asymmetries (2 IDC, 12 benign), and no finding in 134. Intrareader differences for observed findings were not significantly different
between standard and experimental protocols (p>0.83). For detection of malignancy, area under the ROC curve (with 95% CI) was
similar using standard and experimental protocols for all 4 readers: R1 [0.71 (0.65, 0.77) vs 0.69 (0.61, 0.76); p=0.81], R2 [0.82
(0.73, 0.90) vs 0.79 (0.70, 0.87); p=0.69], R3 [0.86 (0.79, 0.92) vs 0.90 (0.85, 0.96); p=0.52], and R4 [0.80 (0.71, 0.88) vs 0.82
(0.75, 0.90); p=0.79]. Mean reduction in interpretation time using the experimental protocol was 0.45 minutes or 11.2% (4.0 + 1.7
min vs 3.6 + 1.5 min; p<0.0001), and was statistically significant for 3/4 readers (p<0.005).

CONCLUSION

An experimental DBT reconstruction protocol using 6 mm slabs without 1 mm planes was associated with similar perception of
specific findings and unchanged overall diagnostic performance compared with the standard protocol, and required less
interpretation time.

CLINICAL RELEVANCE/APPLICATION

DBT is associated with longer interpretation time than 2D mammography. As DBT use increases, alternate reconstructions may help
shorten interpretation time while maintaining reader performance.

SSK01-06 Effect of Age, Race and Screening Frequency on Recall Rates by Screening Mammogram Modality:
Findings from a Learning Health System

Wednesday, Dec. 4 11:20AM - 11:30AM Room: E451B

Participants

Nila H. Alsheik, MD, Park Ridge, IL (Abstract Co-Author) Nothing to Disclose

Michael Behling, Boston, MA (Abstract Co-Author) Employee, OM1, Inc

Gregory Donadio, Boston, MA (Abstract Co-Author) Employee, OM1

Anna Lafontant, Boston, MA (Abstract Co-Author) Employee, OM1, Inc

Melinda R. Talley, MD, Sioux Falls, SD (Abstract Co-Author) Nothing to Disclose

Scott Pohlman, MSc, BEng, Cambridge, MA (Abstract Co-Author) Employee, Hologic, Inc
Kathleen Troeger, Marlborough, MA (Abstract Co-Author) Employee, Hologic, Inc
Vandana Menon, MD,PhD, Cambridge, MA (Abstract Co-Author) Employee, OM1

Emily F. Conant, MD, Philadelphia, PA (Presenter) Grant, Hologic, Inc; Consultant, Hologic, Inc; Grant, iCAD, Inc; Consultant,
Advisory Panel, iCAD, Inc; Speaker, iiCME

For information about this presentation, contact:
chitchcock@oml.com
PURPOSE

Health systems seeking to maximize screening efficiency and optimize effectiveness need to balance the benefits of screening
mammography (cancer detection) with recall and false positive rates. This analysis examines the effect of age, race and screening
frequency on recall rates in a large US cohort.

METHOD AND MATERIALS

A big data platform was used to integrate EMR, RIS, and tumor registry data into a learning health system. This analysis included
575,180 screens from 257,597 women, performed 2015-2017, at 58 facilities across 3 large healthcare organizations. Women were
defined as 2+ screens if they had 2 or more screens that were at least 9 months apart. Women were defined as 1-screen if they
had no evidence of a screening mammogram in the one year prior to and at any time after the first observed exam; women with
index screening mammograms within 12 months of the end of the study period were excluded. Women in 1-screen cohort include
both prevalent and incident exams and thus represent screeners without an apparent recent prior exam. EMR records were used to
identify women as either African American (AA), Caucasian (C), Asian (A) or Other (O).

RESULTS

Nearly a quarter of the women (N=57,418; 22.3%) met criteria for 1-screen and 200,179 for 2+ screens. Recall rates were
significantly higher among women with 1-screen compared to 2+ screens, both overall and within each age and race category.
There was a dramatic decrease in recall rate in the 2+ screen group vs the 1-screen group, particularly for DBT vs DM, after
adjustment for age, breast density and institution (p<0.01), across all races (except O) and ages: 2+ screen groups (AA:7.00 vs
7.78%, C:7.38 vs 7.61%, A:7.33 vs 8.90%, 0:6.75 vs 7.25%, Overall=7.31 vs 7.68%) vs 1-screen (AA:15.28 vs 18.14%, C: 15.43
vs 17.33%, A: 16.43 vs 21.64%, 0:12.45 vs 15.45%, Overall=15.33 vs 17.62%).

CONCLUSION

While age and race are strong determinants of recall rates, screening frequency and screening modality have an even greater total
impact. Initiatives to encourage compliance with annual screening mammography in women ages 40 and older, particularly with DBT,
may help health systems optimize breast cancer screening programs while minimizing harms.

CLINICAL RELEVANCE/APPLICATION

Adherence to routine screening, and use of digital breast tomosynthesis, reduces recall rates and minimizes potential harms
associated with screening mammography, across all strata of age and race.
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PURPOSE

Architectural distortion (AD) is a feature raising suspicion of malignancy. Superimposed tissue may obscure AD on 2D, that is
unmasked on a 1-mm DBT slice. After conversion to DBT, our recalls for AD have increased. With concern for overdetection, our
purpose was to investigate how DBT detected AD can potentially be resolved on diagnostic examinations to avoid biopsy.

METHOD AND MATERIALS

After IRB approval, our proprietary database was used to map imaging findings (IF) that prompted a recall (11/2014-01/2017). Then
we compared 3 month before and after transition to DBT. To study AD after transition, we identified all DBT screening-recalled
diagnostic studies with AD as the main IF. Two breast imagers reviewed examinations to determine whether AD was seen on one or
both DBT screening views, had US correlatives, and was resolved on diagnostic. For all biopsied AD, path reports were reviewed.
For all resolved AD, FN rate w/in a 2 year timeframe were determined.

RESULTS

Comparing 10,387 screens before with 11,170 after transition to DBT, AD recalls accounted for a relative increase of 45.6%. After
transition, we identified 40 cases w/ AD as the main IF recommended for biopsy. 15/40 (38%) screen-detected ADs, were one view
only (7 CC and 8 MLO), and 7/15 (47%) w/ US correlates. Histologies were: 2 (5%) ILC, gr. 1 (1 w/ US corr.); 1 (2%) DCIS, gr. 2;
13 (32%) RSs, 6/13 (46%) w/ US corr. and 2 (15%) RS with atypias (1 w/ ADH and FEA, and 1 w/ FEA and LCIS); and 18 (45%)
benign histologies of fibrosis, sclerosing adenosis, columnar cell change, apocrine metaplasia, and PASH. 6/13 (46%) RSs were
excised with no upgrades. Classic LCIS was found in 2 cases. None of the diagnostic resolved cases were FN in a 2 year time
period.

CONCLUSION

An increase in AD-recalled screening cases after transition to DBT may result from greater conspicuity of AD on DBT. No cancers
were found in one-view-only AD w/o an US correlate. Fibrosis may be a possible concordant response to inflammation or trauma
explaining subtle AD perceived on DBT. In diagnostic AD resolved cases no FN were found. With increasing DBT experience, breast
imagers may need to reevaluate the management of AD to judge the need for biopsy, to determine concordance, and possibly to
influence a decrease in FP while maintaining CDR.

CLINICAL RELEVANCE/APPLICATION

Determining the ways how to resolve DBT detected AD on diagnostic examinations may decrease the biopsy rate without affecting
CDR.
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PURPOSE

To explore clinical and imaging characteristics of screening detected vs. symptomatic female breast cancer.
METHOD AND MATERIALS

We included 231 consecutive female breast cancer (BC) cases: 142 screening detected and 89 symptomatic BC (lump 81%, focal
pain 9%, nipple discharge 6%, skin changes 4% cases) between April 2017 and March 2018. All screening mammography employed
Digital Breast Tomosynthesis (DBT). Diagnostic mammography used DBT and Full-field Digital Mammography. Diagnostic ultrasound
was performed as appropriate. BC was diagnosed via ultrasound-guided or DBT-guided vacuum-assisted core needle biopsy (CNB).
Demographic, imaging and pathology (CNB and surgical) data were collected and analyzed using the independent samples T-test
and Pearson Chi-square.

RESULTS

Women with screening detected BC were not significantly (p=ns) different from women with symptomatic BC in the following: Age
(mean age, 62.8 vs. 61.3 years), Mammographically dense breasts (49% vs. 55%). Compared with symptomatic BC, cases of
screening detected BC had a significant (p<.05) association with: Smaller invasive tumors (13.5 vs. 24.2 mm) and more minimal
cancers (60% vs. 18%), Lower grade tumors (32% vs. 13% G1; 33% vs. 47% G3), Fewer node positive cases (11% vs. 49%),
Longer interval from prior mammogram (33 vs. 17.7 months), Prior mammogram within past 11-24 months (70% vs. 21%). Women
older than 40 years with symptomatic BC were more likely to have never had a mammogram compared to those with screening
detected BC (36% vs. 1.4%, p<.05). 17% of symptomatic BC were diagnosed within 10 months of a prior negative mammogram
(interval BC). Interval BC had a tendency to be larger and higher grade compared with all other cancers, however the differences



did not reach statistical significance due to a small sample size.
CONCLUSION

Screening detected BC had more favorable prognostic features than symptomatic BC, and the latter was associated with a shorter
interval from a prior mammogram, including interval BC diagnosis.

CLINICAL RELEVANCE/APPLICATION

Routine screening DBT allows for detection of majority of BC at an earlier stage prior to symptoms. However, 17% of symptomatic
BC diagnosed as interval BC (within 10 months of negative DBT) suggests that certain women may benefit from more intensive
screening regimen. Further sudy of this population is warranted.
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PURPOSE

Digital Breast Tomosynthesis (DBT) as a screening tool has improved the cancer detection rate and reduced the false positive rate.
We wanted to assess the impact of DBT on dose when assessing asymmetric densities.

METHOD AND MATERIALS

All women recalled following an abnormal screening mammogram were asked to participate. All had triple assessment performed
which involves clinical examination, additional mammographic views and targeted ultrasound of the breast and a biopsy if required.
Performed between 13/11/2015 and 29/07/2016, this was an IRB approved prospective study. The DBT study was read within 6
weeks of the assessment clinic. The number of additional mammographic views and dose in mGy was recorded. The dose of the DBT
examination was recorded. Statistical analysis: Dose was analysed in a mixed design, 2 x 2 ANOVA looking at dose with and without
DBT (within cases).

RESULTS

1,470 women attended for screening assessment and 835 women consented to take part. 810 cases had complete data on dose &
screening outcome. 248 cases were recalled for an asymmetric density in 247 women. 11 cancers were identified. There was a
significant effect of the use of DBT, F(1,246) = 69.17, p <.0001, w = .53 (within cases): mean dose without DBT (M = 8.0, SD =
5.3) was higher than with DBT (M = 5.9, SD = 3.0). There was an interaction between the use of DBT and whether or not a biopsy
was taken F(1,246) = 12.96, p <.0001, w =.22. When a biopsy was taken but Tomosynthesis/Ultrasound investigation indicated a
biopsy was not necessary, mean dose was also higher without DBT (M = 11.1, SD = 7.3) than dose with DBT (M =5.5, SD = 1.6).
However, when a biopsy was taken that Tomosynthesis/Ultrasound investigation agreed should have taken place, there was no
significant difference in dose without DBT (M = 9.8, SD = 5.5) and dose with DBT (M = 9.1, SD = 5.1).The reduction in the number
of films used, associated with the use of DBT, was analysed in a one way, between cases ANOVA looking at whether cases were
biopsied or not. The overall reduction in the number of films used, associated with the use of DBT, was 4.3 (SD = 2.1). .

CONCLUSION

DBT in assessment has the potential to reduce the dose and number of additional mammographic images required in the diagnostic
work up of asymmeric densities.

CLINICAL RELEVANCE/APPLICATION
DBT in the diagnostc work up of asymmetric densities results in a reduction in the dose and number of biopsies performed.
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PURPOSE

PET and MRI studies have shown that imaging biomarkers can be used to characterize response of tumors to Neoadjuvant
chemotherapy (NAC) and predict pathological outcomes. However, serial PET and MRI exams are time consuming, carry high cost
and are associated with risks such as exposure to Gadolinium or radiation. Our previous studies have shown that tissue sound
speed, derived from ultrasound tomography (UST) measurements, is an imaging biomarker that can be used to track tumor changes
in the breast. Since ultrasound is relatively inexpensive, the purpose of this study was to evaluate sound speed as a reliable and
cost-effective imaging biomarker for assessing NAC.

METHOD AND MATERIALS

Twenty-one patients undergoing neo-adjuvant chemotherapy for invasive breast cancer, were serially examined with UST
throughout their treatment. The two parameters measured were the volume (V) and the volume averaged sound speed (VASS) of
the tumor. Response curves of VASS and V were plotted for each study participant. Pathology results were used to classify
participants as complete or partial responders based on whether they achieved complete pathologic response (pCR) or not. The
response curves were then averaged together within each group. The trend in the data was assessed by determining the Spearman
correlation coefficient for changes in VASS and V. A t-test was used to determine if the response curves were statistically different
between the two groups.

RESULTS

In the partial response group, VASS and V showed a gradual change with time while the complete response group showed a much
steeper change with time (Figure 1). The difference between the two groups was significant (p<0.01) for all parameters.
Furthermore, large drops in V and VASS in the first 3 weeks of treatment appeared to be predictive of pCR, though this finding was
not prospective.

CONCLUSION

Our study demonstrates that UST can be used to monitor NAC and that the partial vs complete responders could be separated
based on how V and VASS changed with time. A future larger study will test the predictive power of UST prospectively.

CLINICAL RELEVANCE/APPLICATION

UST has potential for non-invasive, rapid identification of partial vs complete responders in women undergoing NAC without the use
of either a radiotracer or gadolinium. Clinical decision making would improve by transitioning non-responders to alternative treatment
quickly and by demonstrating effective response to NAC.
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PURPOSE

TNBC is a heterogeneous disease with distinct molecular subtypes that convey diverse clinical behavior and response to
chemotherapy. The aim of this study is to determine if early US after two cycles of NAC has the potential to identify excellent
responders to standard NAC averting need for costly genomic profiling and selecting patients with lower likelihood to achieve
pathologic complete response (pCR) for targeted therapeutic trials.

METHOD AND MATERIALS

107 patients enrolled in "A randomized triple Negative Breast Cancer Enrolling Trial to Confirm Molecular Profiling Improves Survival"
(ARTEMIS; NCT02276443) had US with three-dimensional measurements at baseline and after 2 cycles of Adriamycin-based NAC.
Pathologic response was assessed at the time of surgery after completing anthracycline/taxane-based NAC. The relationship
between pCR and primary tumor volume reduction (PTVR) by US was evaluated using recursive partitioning and ROC analysis.

RESULTS

Overall, 40% (43/107) of pts achieved pCR. Recursive partitioning showed that in patients with PTVR after 2 cycles >=73% pCR
was 23/31 (74%). If the PTVR was < 73%, only 20/76 (26%) pts had pCR. In pts with <73% PTVR, the baseline volumetric size of
the primary tumor (BTVS) further influenced pCR. If BTVS was < 35cm, 32% (19/59) had pCR, and if >=35 cm, only 6% had pCR
(1/17) (P < 0.0001). The percentage of TVR after 2 cycles was also predictive of pCR (AUC = 0.79, 95% CI = 0.70, 0.88, p <
0.0001).

CONCLUSION

Early US exam after 2 cycles can identify the subgroup of TNBC with excellent response to standard NAC. Reduction in percent
tumoral volume may predict patients with higher likehood to achieve pCR. An exploratory cut point of 73% PTVR will be tested in a
validation study.

CLINICAL RELEVANCE/APPLICATION

Early US exam after 2 cycles can identify the subgroup of TNBC with excellent response to standard NAC, eliminating need for
expensive genomic profiling and avoiding toxicity of investigational targeted therapy.
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PURPOSE

To investigate which pretreatment and midtreatment ultrasound breast tumor characteristics are predictive of pathologic complete
response (pCR) status in triple negative breast cancer (TNBC) patients treated with neoadjuvant chemotherapy

METHOD AND MATERIALS

As a substudy of an active, single-institution, IRB-approved clinical trial of Stage I-III TNBC patients, this imaging analysis included
the first 125 patients who underwent surgery. Ultrasound was performed on all patients before (pretreatment) and after
(midtreatment) completion of four cycles of AC (Adriamycin and cyclophosphamide) chemotherapy. Patients subsequently received
taxane-based chemotherapy or an investigational therapy as guided by midtreatment response. Review of ultrasound images was
performed while blinded to pathology results (i.e., pCR versus non-pCR) from definitive surgery. Tumor size was based on the
largest dimension on ultrasound. Tumors with a nonmass finding of abnormal, altered echotexture compared to surrounding breast
tissue were described as 'infiltrative'. The appearance of the tumor at midtreatment was designated as 'mass’, 'architectural
distortion', 'flat tumor bed', or ‘clip only/no visible tumor bed'. Midtreatment response pattern was described as 'complete’,
‘concentric shrinkage’, 'fragmented’, 'stable' or 'progression'. Logistic regression analyses were performed with p values less than
0.05 considered statistically significant.

RESULTS

Mean patient age was 53 years, range 27-77. Fifty-five of 125 patients (44%) achieved pCR while 70 of 125 (56%) had non-pCR.
On pretreatment ultrasound, tumors that were <=5 cm in size (p=0.029) or tumors that did not have an associated
infiltrative/nonmass appearance (p=0.0081) were more likely to achieve pCR. On midtreatment ultrasound, tumors which no longer
had the appearance of a space-occupying mass (p<0.0001) or tumors that showed a complete or concentric shrinkage response
pattern were more likely to result in pCR (p=0.010).

CONCLUSION

Ultrasound pretreatment tumor size, associated nonmass/infiltrative component assessed at pretreatment, midtreatment tumor
appearance and tumor response pattern at midtreatment are variables that may be useful to predict pCR in TNBC.

CLINICAL RELEVANCE/APPLICATION

Ultrasound can be an accessible, informative tool during pretreatment and midtreatment to identify TNBC patients who are less
likely to achieve pCR and may benefit from investigational therapies.
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PURPOSE

To evaluate the additional value of a decision-making support software based on deep learning (S-DetectTM) in B-mode
ultrasonography (US) for analyzing screening US-detected breast masses.

METHOD AND MATERIALS

This Institutional Review Board approved retrospective review of three institutional databases identified 246 women (median age:
45 years; range 20-83 years) with clinically and mammographically occult screening US-detected breast masses scheduled for
biopsy. The masses were examined by an ultrasound machine (RS80A with Prestige, Samsung Medison, Co., Ltd.) equipped with S-
DetectTM. BI-RADS final assessment categories on B-mode, and the quantitative scores of each descriptor on a continuous scale
of 0 to 1 on S-DetectTM were collected. The area under the receiver operating characteristic curves (AUCs) of each descriptor of
S-DetectTM were analyzed, and the added values of combining S-DetectTM to B-mode with respect to AUCs, sensitivity, and
positive predictive value (PPV) were assessed.

RESULTS

Among 246 breast masses, 205 were benign and 41 were malignant (30 IDC, 7 DCIS, 2 ILC, 1 mucinous, 1 adenoid cystic
carcinoma). There were 205 category 4A, 20 category 4B, 14 category 4C, and 7 category 5. The PPVs for category 4A, 4B, 4C,



and 5 on B-mode alone were 6.8%, 40.0%, 85.7%, and 100%, respectively. In differentiating benign and malignant masses using
the S-DetectTM software, quantitative scores of not-circumscribed margin, irregular shape, and not-parallel orientation showed
higher AUC values (0.754-0.800) than those of echogenicity and posterior features (0.544-0.692). Furthermore, by downgrading BI-
RADS 4A masses with a not-circumscribed margin score < 0.000228, irregular shape score < 0.031686, or not-parallel orientation
score < 0.000092 to BI-RADS 3, 50 false-positive biopsies could be avoided, without losing sensitivity. The PPV of category 4A
increased to 9.0% after adding quantitative information.

CONCLUSION

The quantitative scores of not-circumscribed margin, irregular shape, and not-parallel orientation were important in analyzing US-
detected masses, and adding this information to B-mode US could decrease unnecessary benign biopsies.

CLINICAL RELEVANCE/APPLICATION

The quantitative values measured by S-DetectTM of the morphological characteristics of masses on B-mode could decrease false-
positive biopsies caused by screening US, although validation is needed.
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PURPOSE

The purpose of this study is to evaluate the added value of vascular index using superb microvascular imaging for evaluation of
breast masses in comparison with grayscale ultrasound (US).

METHOD AND MATERIALS

This prospective study was approved by the institutional review board, and informed consent was obtained. Between August 2018
and December 2018, a total of 70 breast masses (36 malignant and 34 benign) in consecutive 70 patients were evaluated with
grayscale US and superb microvascular imaging (SMI). Two breast radiologists analysed grayscale US alone and combination of
grayscale US and SMI using BI-RADS scale. They also independently measured the vascular index based on SMI. Diagnostic
performance of grayscale US alone and combination of grayscale US and SMI was reported and compared. Vascular index was
compared between benign and malignant masses and the optimal cut-off value was determined. We also assessed the interobserver
variability in imaging analyses and vascular index between radiologists.

RESULTS

Interobserver variability in imaging analyses and vascular index was almost perfect (range of intraclass correlation coefficients,
0.932-0.947). Vascular index was higher among the malignant breast masses than benign lesions, with statistical significance
(P<0.001). The optimal cut-off value of vascular index in discriminating between malignant and benign breast masses was 2.95 with
a sensitivity of 86.1% and a specificity of 91.2%. The diagnostic performance of grayscale US alone and combination of grayscale
US and SMI were 0.824 and 0.912 for reader 1 (P=0.028), and 0.795 and 0.853 for reader 2 (P=0.101), respectively.

CONCLUSION

Vascular index using SMI showed better diagnostic performance in distinguishing malignant from benign breast masses, with high
interobserver variability.

CLINICAL RELEVANCE/APPLICATION

Our study indicates that the combined use of grayscale US and SMI with vascular index can improve the characterization of breast
masses.
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PURPOSE

Speed of Sound (SoS) is a quantitative diagnostic biomarker (meters per second) which correlates with tissue microstructure.
Current SoS systems are dedicated and require breast immersion in a water bath. Our purpose is to obtain SoS maps from a
conventional pulse-echo ultrasound (US) system, and to use a deep learning software (DLS), based on SoS texture, to correctly
classify benign and malignant breast tissues.

METHOD AND MATERIALS

As part of an on-going HIPPA-compliant study, 27 women with histologically proven solid breast lesions (13 carcinoma, 14 benign)
were examined. SoS were compared with 308 healthy breast segments in 106 women without abnormal findings. A laptop US
system with a linear probe was used for B-mode and SoS-US imaging (UF-760 AG, Fukuda Denshi). Local phase aberrations in
intrinsic reflections (speckle) of breast tisuse were measured with images acquired from different angular directions, and SoS
images were reconstructed. SoS and B-mode texture was analyzed with a DLS (ViDi Suite v2.0.) trained with 60% of the images,
and classification accuracy was evaluated in the remaining images.

RESULTS

A significant SoS increase (p<0.001) is observed in malignant lesions (carcinoma) with respect to benign lesions (79%
fibroadenoma, 21% other). A SoS increase cut-off value of 42 mys provided Accuracy (Ac) =81.5% for malignant/benign lesion
differentiation, and Ac=96.0% for carcinoma and breast segments without lesions of different ACR densities (64% a&b, 36% c&d).
The SoS differences between benign lesions and lesion-free segments were not significant (p>0.05). In comparison SoS texture
analysis with DLS achieves Ac=83.4% for differentiation of benign/malignant lesion, Ac=99.0% for malignant lesion/lesion-free
segments and Ac=98.0% for benign lesion/lesion-free. In comparison, B-mode DLS for the same region of interest respectively
achieved Ac=50%, Ac=100%, Ac=100%. Malignant lesions that were not correctly classified with a SoS cut-off (e.g. a mucinosis
carcinoma) were correctly classified with SoS DLS.

CONCLUSION

DLS of quantitative SoS maps improves differentiation of breast tumors with respect to a single cut-off value. For a reduced lesion
dataset, DLS texture analysis of SoS was superior to B-mode ultrasound.

CLINICAL RELEVANCE/APPLICATION

Breast cancer differentiation with B-mode ultrasound is currently based on subtle geometric and texture features, which require
extensive sonographic training experience or large lesion datasets for machine learning. On the other hand, SoS-US is a
quantitative imaging modality, which provides an objective lesion assessment with reduced training data (or even a single image).
The integration on SoS-US as an add-on feature on clinical ultrasound systems has potential to improve and facilitate breast
diagnostics.
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PURPOSE

The involvement of axillary lymph nodes is critical for appropriate treatment of breast cancer, and its evaluation is currently a hot
topic of controversy across breast units. We aim to evaluate the negative predictive value (NPV) and specificity of axillary
ultrasound (AUS) in the exclusion of metastatic axillary lymph node in study participants with early breast cancer.

METHOD AND MATERIALS

Preoperative AUS was performed in women with T1 breast cancer, enrolled in our Institute, as a part of a multicenter randomized
prospective trial. NPV and specificity were calculated for different histologic groups: all histologic evidence of tumor including
micrometastases and isolated tumoral cells (ITC), then only those with metastases, and next only those with metastases >3 mm.

RESULTS

Preoperative AUS in 685 consecutive study participants (mean age: 49+10 years) resulted in 33/685 (4.8%) of false positive and
53/343 (15.5%) of false negative, which is reduced to 28/343 (8.1%) excluding ITC and micrometastases and to 17/343 (4.9%)
considering only metastases >3 mm. Overall NPV was 597/650 (92%, 95%CI, 90-94%) including all cases of positivity to
histopathological examination. Excluding ITC and micrometastases, the NPV was 620/650 (95%%, 95%CI, 94-97%). Finally,
including metastases that can be detected by AUS (namely, metastases >3 mm) alone, the NPV was 628/650 (97%, 95%CI, 95-
98%). Specificity of AUS in our population was 628/685 (95%, 95%CI, 93-97%).

CONCLUSION

Our results show that in women with early breast cancer, the AUS may represent an effective, non-invasive diagnostic tool for
axillary staging. Considering the high NPV and specificity, AUS allows to select those women who could benefit from observation



alone as a treatment approach.
CLINICAL RELEVANCE/APPLICATION

Currently, the oncological community moves away from sentinel lymph nodes biopsy and our results confirmed the role of AUS as a
non-invasive, low-cost, easily available and accurate modality for preoperative staging of the axilla, in women with early breast
cancer.
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PURPOSE

Adjunctive ultrasonography improves diagnosis of breast cancer. Automated breast ultrasound system(ABUS) can overcome the
operator dependency and lack of standardization of Hand-held ultrasound(HHUS). We aimed to evaluate and compare the clinical
value of adding HHUS or ABUS to mammography(MG) in the diagnostic workflow of breast cancer among Chinese women.

METHOD AND MATERIALS

1266 female outpatients aged 40 to 69 years old were enrolled in this hospital-based multi-center study. All the women underwent
HHUS, ABUS and MG, Breast Imaging-Reporting and Data System(BI-RADS) was used to imaging interpretation and mammographic
breast density assessment. Lesions classified as BI-RADS 4 or 5 by any of three modalities were defined as suspicious findings and
were referred to biopsy for diagnosis. Clinical performance of different strategy was compared in terms of sensitivity, specificity and
area under the curve(AUC) of receiver operating characteristics, using McNemar's test and nonparametric Z test.

RESULTS

323 breast cancer cases were detected in our study. 958 out of 1266 women were classified as having dense breast. Increased
sensitivity and AUC as well as decreased specificity were observed when adding HHUS or ABUS to MG(all P<0.001). Compared with
the combination of MG and HHUS, the combination of MG and ABUS had almost same sensitivity (0.988v.s. 0.985, p=1.000), higher
specificity (0.876 v.s. 0.857, p=0.003) and higher AUC(0.932 v.s. 0.921, p=0.018). Same trend was observed when HHUS or ABUS
was only added to women with dense breast(p=1.000, 0.004 and 0.011, respectively). In addition, compared with adding ABUS to
all participants, adding ABUS to women with dense breast decreased the sensitivity(0.969 v.s. 0.988,p=0.031) while increased the
specificity (0.884 v.s. 0.876, p=0.008), leading to a nonsignificant increase in AUC(0.927 v.s. 0.932, p=0.213).

CONCLUSION

Adding ultrasonography to MG can improve breast cancer diagnosis. Adjunctive ABUS have significant better diagnostic performance
compared with adjunctive HHUS.

CLINICAL RELEVANCE/APPLICATION

The sensitivity of mammography in women with dense breast is limited in clinical practice. Adding ulrtasonography, especially ABUS,
can improve diagnosis, and overcome the operator dependency.
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PURPOSE

Technologist-performed hand-held screening whole breast ultrasound (WBUS) has been performed at our institution since 2009 in



women with dense breast tissue. With new federal breast density notification legislation in the United States, more facilities will be
interested in offering this service to patients. The purpose of this study was to understand the workflow details around this
practice in terms of time requirement for both technologists and radiologists and final outcome of cases.

METHOD AND MATERIALS

For a one month period (2/1/19 - 2/28/19) WBUS performed following a normal tomosynthesis screening mammogram at four sites
(tertiary cancer center and 3 out-patient satellite offices) were prospectively recorded. Twenty-seven mammography technologists
cross-trained in breast sonography performed all exams. Dedicated breast radiologists were present on-site to check cases and re-
scan if necessary. Technologists recorded images of four quadrants, the retroarerolar area, and axilla as well as documented any
findings of interest. Data recorded for each exam included technologist scanning time, need for re-check by radiologist, radiologist
scanning time, reason for re-check, and final BI-RADS score. Technologists identifiers were not recorded to reduce bias.

RESULTS

616 exams were performed: 602 bilateral and 14 unilateral. The average scanning time for bilateral exams was 12.5 minutes (range
4-34), and for unilateral exams was 5.1 (range 2-7). A re-check was performed in 67 cases (10.8%) and radiologist scanning time
averaged 3.3 minutes (range 1-10). Reasons for re-check included complicated cyst/fibrocystic changes (18), mass/masses (13),
normal fibroglandular tissue/artifact (12), suspicious mass (5), scars/prior biopsy (4), prominent lymph nodes (3), fat necrosis (1),
recheck prior finding (1), implant rupture (1), improved image capture (1) and unrecorded (8). Final BI-RADS was BI-RADS 1/2:
96.6%, BI-RADS 3: 2.6%, BI-RADS 4/5: 0.8%.

CONCLUSION

Technologist-performed hand-held WBUS is time efficient, requiring just over 12 minutes scanning time per case. As the majority of
cases are normal and do not require re-check, radiologist time involvement is minimal.

CLINICAL RELEVANCE/APPLICATION
Technologist-performed hand-held WBUS is an efficient method to provide adjuvant screening to women with dense breast tissue.
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PURPOSE

To assess the effect of a denoising method (D) for ultra low-dose CT (ULDCT) on calcium scoring.
METHOD AND MATERIALS

52 consented patients, referred for an outpatient chest CT, underwent 2 scans: a normal dose CT (NDCT), 120 kVp and automatic
current modulation, with or without contrast media, immediately followed by an ULDCT, 120 kvp and fixed current at 10 mA for bmi
<29 and 20 mA for bmi>=29. Consecutively, each ULDCT was denoised using a locally-consistent non-local-mean (LCNLM) algorithm
to obtain a high signal to noise ratio (SNR) version of the ULDCT. The LCNLM algorithm leverages large databases of image patches
extracted from high-SNR chest CT scans to denoise ULDCTs while enforcing local spatial consistency to preserve fine details and
structures in the image. Blinded to all clinical information, a chest radiologist separately assessed the NDCT, ULDCT, and denoised
ULDCT (D), documented findings, assigned an Agatston score for each of the scans and classified the severity of the calcifications
in the coronary arteries (H). To account for the influence of strong dose reduction on Agatston scores, a 2nd order polynomial
correction function between ULDCT and NDCT Agatston scores was computed and applied in a leave-one-out cross-validation
scheme to each case. The same was done between ULDCT and D scores. The correction function was applied to the ULDCT and D
scores obtained in the experiments.

RESULTS

Using ULDCT reduced the radiation for patients with a BMI > 29 by an average of 93% and for those with a BMI of up to 29 by an
average of 96%. For patients with a BMI > 29 the average effective radiation dose for ULDCT was 0.41 mSv, whereas for those
with a BMI of up to 29 it was 0.24mSv. All 14 patients with severe calcifications (Agatston>400) were classified correctly in the
denoised ULDCT, while only 12 were classified as severe in the ULDCT. Also, all 6 patients with moderate calcifications
(100<=Agatston<=400) were classified correctly in both ULDCT and the denoised ULDCT.

CONCLUSION

Interpretation of ULDCT may cause errors in calcium scoring, but implementation of the LCNLM algorithm for denoising improves
ULDCT images so that calcium scoring results are similar to those obtained in normal dose scans.

CLINICAL RELEVANCE/APPLICATION
Denoising ULDCT with the LCNLM algorithm enables correct calcium scoring with dose reductions greater than 90%.
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PURPOSE

Low kV-scanning lowers radiation at many CT applications, yet is not currently used for coronary artery calcium scoring (CACS) as
the Agatston convention is defined at 120kV. We prospectively investigated an automated tube voltage selection (ATVS)-based
protocol, using a software-based correction algorithm and a kVp-independent kernel, for the accurate derivation of Agatston
calcium scores from cardiac CT data acquired at any kV-level.

METHOD AND MATERIALS

With IRB approval, 24 patients (50% male, 60.2 + 10.5 years) underwent conventional clinical CACS at 120 kVp and an additional
research CACS acquisition using an individualized, body habitus-adjusted tube voltage between 70 and 130 kVp, based on the ATVS
selection. Datasets of the additional CACS scans were reconstructed using a kVp-independent kernel that enables using the
Agatston scoring convention without changing the weighting threshold of 130 HU, regardless of the original tube voltage chosen for
image acquisition. Agatston scores and radiation dose estimates derived from the different ATVS-based coronary calcium scoring
studies were compared with the standard acquisition at 120 kVp.

RESULTS

Median Agatston scores derived from the standard 120 kVp, 28.5 (IQR, 0.25 - 346.3), and the patient-tailored kVp-independent
protocol, 32.1 (IQR, 0 - 348.7), showed no significant differences (p = 0.17). We found an excellent correlation for Agatston scores
derived from the two different protocols with a Pearson's correlation coefficient of r = 0.99. Additionally, 96% of patients were
classified into the same risk category (0, 1-10, 11-100, 101-400, or >400) using the patient-tailored kVp-independent protocol.
The CT dose-length-product was 27.7 £+ 8.6 mGy xcm using ATVS protocol and 30.0 + 8.3 mGy xcm using the standard 120 kVp
protocol, resulting in a significantly lower effective radiation dose with the kV-independent approach (0.39 £ 0.12 mSv vs. 0.42 +
0.11 mSv) (p < 0.001).

CONCLUSION

ATVS-based CACS using a kVp-independent kernel enables Agatston calcium scoring in excellent correlation compared to the
standard 120 kVp scanning. Additionally, radiation dose parameters were significantly reduced using the ATVS-based protocol.

CLINICAL RELEVANCE/APPLICATION

Using the ATVS with a kVp-independent reconstruction kernel allows the CACS protocol to be individualized to each patient,
resulting in an optimal compromise between radiation dose and high diagnostic reliability.
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PURPOSE

The American Heart Association 2018 cholesterol guidelines recommend statin therapy in patients with a coronary calcium score
(CCS) >100 AU as Class IIa, while in low CCS (1-99 AU), an "individual risk estimation" is adviced, leaving the clinician in a greyzone
for decision making. High-risk plaque criteria are novel promising coronary computed tomography angiography (CTA) biomarkers for
prection of major cardiac events.Hence, the objective of this study was to define predictors of high-risk plaque by coronary
computed tomography (CCTA) in patients with a low CCS.

METHOD AND MATERIALS

6473 low-to-intermediate ASCVD-risk patients (60+12.51 years; 40.11% females) who underwent CCTA and CCS were
prospectively enrolled. CCTA analysis included (1) stenosis severity CADRADS 0-4 and (2) high-risk plaque (HRP) criteria: low
attenuation plaque (LAP) quantified by HU, napkin-ring (NR), spotty calcifications (SC) or positive remodeling (PR). Multiple
multivariate binary logistic regression models were created for prediction of the different HRP-criteria by the major risk factors
(nicotine, arterial hypertension, positive family history, dyslipidemia, diabetes mellitus).

RESULTS



997 patients had a low CCS (age 60.6+9.3, 40.12% female), among them 279 (28%) smokers. 35.6% of smokers had at least one
HRP (min.2 criteria) versus only 26.9% of non-smokers (p=0.014). NRS was found more often in smokers (16.2% vs 9.2%, p=0.04).
On multivariate linear regression, smoking but not the other risk factors predicted HRP (OR 1.56; 95% CI 1.10-2.20; p=0.012),
napkin-ring (OR 2.05; 95% CI 1.12-3.74, p=0.02) and PR (OR 1.81; 95% CI 1.18-2.77 p= 0.006). There was a trend between
LAP<30 HU and diabetes (p=0.09), and LAP<60 HU and <90 HU with dyslipidemia (p=0.069; p=0.035, respectively), but there was
no correlation of any other risk factors with any other HRP criteria.

CONCLUSION

Active smoking predicts the presence of high-risk plaque, especially napkin-ring and positive remodeling in patients with a CCS
between 1 and 99 AU, but not the other major cardiovascular risk factors.

CLINICAL RELEVANCE/APPLICATION

Although a CCS between 1-99 AU categorizes these patients as low-risk, a history of smoking should incite the physician to further
investigate whether the patient has high-risk plaque, and manage LDL more restrictively, e.g by initiating or intensifying statin
treatment, and/or aiming a lower target LDL.
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PURPOSE

This study aimed to investigate the feasibility of a protocol for coronary artery calcium scoring (CACS) at 100 kV with tin filtration
(Sn100 kV) to provide accurate Agatston scores, as well asses its potential for radiation dose reduction, using a software-based
correction algorithm and a kV-independent kernel compared to the standard 120 kV acquisition.

METHOD AND MATERIALS

With IRB approval, we analyzed image data of 114 patients (66 men, 61.8 + 9.6 years) who underwent a clinically-indicated CACS
acquisition using the standard 120 kV protocol and an additional Sn100 kV CACS scan, as part of a research study. Datasets of the
Sn100 kV scans were reconstructed using a kV-independent kernel. The kV-independent kernel produced images with Hounsfield
unit (HU) values equivalent to 120 kV for bone and calcium. This enables Agatston scoring without changing the original weighting
threshold of 130 HU, regardless of the original tube voltage chosen for image acquisition. The Agatston scores and radiation dose
values were calculated and compared between the two different protocols.

RESULTS

Median Agatston scores derived from the standard 120 kV and the Sn100 kV protocol with the kV-independent kernel were 24.7
(IQR, 0-171.1) and 21.4 (IQR, 0-173.8), respectively, without significant differences (P = 0.18). We found an excellent correlation
for Agatston scores derived from the two different protocols with a Pearson's correlation coefficient of r = 0.99. The dose-length-
product was 11.4 £ 4 mGycm using the Sn100 kV and 50.4 + 24.9 mGycm using the standard 120 kV protocol (P < 0.01), resulting
in a significantly lower effective radiation dose by 77% (0.16 £ 0.06 mSv vs. 0.7 £ 0.35 mSv, P <0.01) for scanning at Sn100 kV.
Additionally, 99% of patients were classified into the same risk category (0, 1-10, 11-100, 101-400, or >400) using the Sn100 kV
protocol.

CONCLUSION

CACS at Sn100 kV using the kV-independent kernel is feasible and shows a high correlation compared to standard 120 kV scanning.
Furthermore, the radiation dose was significantly reduced using the low-kV protocol.

CLINICAL RELEVANCE/APPLICATION

The use of a Sn100 kV protocol with a kV-independent kernel allows for a significant reduction of the radiation dose to the patient
and simultaneously achieves a high diagnostic reliability.
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PURPOSE

To investigate the reliability and accuracy of determining coronary artery calcifications (CAC) using non-contrast, non-gated chest
CT with 256-detector row.

METHOD AND MATERIALS

This was an institutional review board approved study and all participants gave written informed consent. A total of 1318 patients
for chest examination were enrolled to undergo both non-gated chest CT and dedicated calcium-scoring CT (CSCT) on a 256-
detector row CT scanner. The chest CT was scanned in fast-helical mode with 8cm collimation, 0.28s rotation speed and pitch
0.992:1 to cover entire chest. CSCT used single prospective ECG-triggered cardiac axial mode with 0.28s rotation speed covering
only the heart. Both scans used 120kV and automatic tube current modulation for obtaining a preset noise index of 20HU at 2.5cm
slice thickness.Two reviewers evaluated the subjective image quality of the ungated chest CT in terms of the detection and display
of calcifications in coronary arteries. CAC scores (Agatston, Mass and Volume) were determined using both image sets and were
statistically compared.

RESULTS

It took less than 0.5s to cover the heart in the ungated chest CT and all cardiac images were acceptable for detecting and
displaying calcifications in coronary arteries. Sensitivity and specificity of non-gated chest CT for determining positive CAC was
94.8% (182/192) and 100%, respectively. The agreement in assessing the quantitative Agatston, Volume and Mass scores between
the non-gated chest CT and CSCT was almost perfect, with the Intra-class correlation coefficient (ICC) values of 0.998, 0.999 and
0.999, respectively. Additionally, there was a good agreement in CAC quantification between the non-gated chest CT and
dedicated CSCT with small coefficient of variation: Mass score (9.0%), Volume score (9.5%) and Agatston score (12.6%).

CONCLUSION

non-gated chest CT with 256-detector row is a reliable imaging mode for detecting and quantifying calcifications in coronary
arteries and the calcium mass score is the most accurate parameter compared with dedicated calcium-scoring CT.

CLINICAL RELEVANCE/APPLICATION

Non-gated chest CT on a 256-detector row CT with fast scan speed may be used to reliably detect and quantify calcifications in
the coronary arteries.
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PURPOSE

As the determination of coronary artery calcium scores (CACS) is labor-intensive and time-consuming, a more automated workflow
is desirable to reduce the need for human interaction. The purpose of this study was to evaluate an artificial intelligence (AI)-based
automated coronary artery calcium scoring application for electrocardiogram (ECG)-gated non-contrast cardiac computed
tomography (CT).

METHOD AND MATERIALS

We analyzed a fully automated calcium scoring application that is composed of multiple deep learning models, including voxel
segmentation and computing the likelihood of a voxel being coronary calcium. The software automatically identifies the coronaries
and calcified lesions, whereas aortic plaques are excluded from the calculations using a model for aorta segmentation. This
algorithm was trained on about 2000 annotated ECG-gated cardiac CT scans. Then, the application was evaluated on 511
consecutive patients (mean age, 56.4+10.2 years; 211 men) undergoing dedicated calcium scoring CT. Results were compared to
CACS obtained via standard manual assessment by independent cardiovascular imagers.

RESULTS



CACS values revealed no significant differences between the automated algorithm and the reference standard (P=0.282). CACS
using the automated application showed an excellent correlation with the reference standard (Pearson, r=0.97). In addition, the
fully automated software classified 476 of 511 (93.2%) patients into the same risk category (0, 1-10, 11-100, 101-400, or >400)
as the human observers, whereas 35 (6.8%) patients were misclassified into a different category. Overall, 15 (2.9%) patients were
downgraded to a lower category and 20 (3.9%) patients were upgraded to a higher category.

CONCLUSION

Al-based automated calcium scoring for non-contrast ECG-triggered cardiac CT shows high accuracy when compared to manually
obtained reference scores. The use of this fully automated software application may reduce the need for human user interaction
and interpretation time.

CLINICAL RELEVANCE/APPLICATION

The use of this Al-based fully automated software application may reduce the need for manual input and interpretation time and
thus enhance workflow efficiencies for this growing CT application.
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PURPOSE

Cardiovascular disease (CVD) is an important cause of mortality in breast cancer patients. Coronary artery calcification (CAC) and
thoracic aorta calcification (TAC) are strong and independent risk factors for CVD and can be detected and quantified in
radiotherapy treatment planning (RTTP) CT. Manual quantification of CAC and TAC is a tedious and time-consuming task. Therefore,
we evaluated the performance of an Al system, developed for automatic calcium scoring in low-dose chest CT, in RTTP CT.

METHOD AND MATERIALS

We included 1409 breast cancer patients (age 56+7 years), who participated in the UMBRELLA cohort and underwent a RTTP CT
(Philips Brilliance Big Bore CT, 120kVp, no ECG-triggering, no contrast, 3.0mm slice thickness). In a first step, CAC and TAC were
manually annotated in these scans. In a second step, a deep learning algorithm was applied for automated detection of CAC and
TAC. A baseline system was trained with 1181 low-dose chest CTs (all major CT vendors, 120/140kVp, no ECG-triggering, no
contrast, 1.0-3.0mm slice thickness) from the National Lung Screening Trail (NLST). A RTTP-specific system was trained with the
NLST scans and additionally 568 RTTP scans. The remaining 841 RTTP scans were used for evaluation. CAC was quantified as
Agatston and volume scores; TAC as volume scores only. Agatston score was stratified into five risk categories: 0, 1-10, 11-100,
101-400, >400. Reproducibility between manual and automatic scores was evaluated with linearly weighted k (categories) and
Intraclass Correlation Coefficient (ICC, volume scores).

RESULTS

For the baseline system, ICCs were 0.85 (95% CI 0.83-0.87) and 0.98 (0.97-0.98) for CAC and TAC volumes, respectively. ICCs for
the RRTP-specific system improved to 0.92 (0.91-0.93) and 0.99 (0.98-0.99) for CAC and TAC volumes, respectively. The baseline
and RTTP-specific systems achieved a k of 0.85 (0.80-0.90) and 0.89 (0.85-0.93).

CONCLUSION

An Al system trained on low-dose chest CTs allows accurate automatic CAC and TAC scoring in RTTP CT, which improves further
upon RTTP-specific training.

CLINICAL RELEVANCE/APPLICATION

Accurate, fully automatic CVD risk assessment in breast cancer patients from readily available RTTP scans allows cost-effective
identification of patients who may benefit from preventive treatment.
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PURPOSE

To analyze the difference of coronary artery plaque characteristics between HIV infected patients and non-infected patients by
using radiomics technique, and screen the features related to different types of plaques.

METHOD AND MATERIALS

From March 2017 to March 2019, 206 patients (97 HIV infected patients and 109 uninfected patients) with positive coronary artery
plaque confirmed by coronary computed tomography angiography(CCTA) were included in this study. The plaque types were
artificially divided into calcium plaque, non-calcified plaque and mixed plaque by two experienced radiologists, and the regions of
interest (ROI) were manually drawn on the CCTA images. 1029 radiomics features were automatically extracted from each plaque.
The minimum redundancy and maximum correlation features were selected using analysis of variance(ANOVA) and the least absolute
shrinkage and selection operator (LASSO) method of 10-fold cross-validation, and two-sample t-test was also performed to disply
the difference of the selected features.

RESULTS

A total of 364 plaques including 58 (71), 34 (43) and 79 (79) patients with calcified plaques, mixed plaques and non-calcified
plaques respectively in the HIV-infected group (non-infected group) were analyzed. The mixed plaques were significantly different
between the two groups, and the clustering effect of calcified plaques and non-calcified plaques were poor. 24 radiomics features
of mixed plaques were selected by ANOVA and LASSO, and the coefficients in the LASSO method were shown in Fig. a. The
selected features of mixed plaques from HIV-infected group was significantly different from the non-infected group by t-test (all p
values<0.05). Hierarchical clustering was used in order to display the differences of the selected features between HIV-infected
group and non-infected group, and the radiomics heat map was shown in Fig. b.

CONCLUSION

Radiomics features showed significant difference between HIV-infected and non-infected patients with coronary artery mixed
plaque. But no significant difference between calcium plaque and non-calcified plaque were found.

CLINICAL RELEVANCE/APPLICATION

HIV infection may affect the formation of mixed coronary plaque in patients, suggesting that patients with HIV infection of coronary
heart disease may need different treatment methods.
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Impact Clinical Management of Acute Chest Pain Patients

Wednesday, Dec. 4 11:50AM - 12:00PM Room: E351

Participants

Duan Chen, MD, Bronx, NY (Abstract Co-Author) Nothing to Disclose

Alison R. Schonberger, MD, Bronx, NY (Presenter) Nothing to Disclose

Kenny Ye, Bronx, NY (Abstract Co-Author) Nothing to Disclose

Jeffrey M. Levsky, MD, PhD, Bronx, NY (Abstract Co-Author) Nothing to Disclose

PURPOSE

CT aortography (CTAo) is routinely performed in the emergency setting for acute chest pain patients. Previous studies show that
the diagnostic yield of CTAo is very low. Most patients are sent home shortly after a negative scan without directed cardiovascular
follow up. This study assesses these patients' long term clinical outcomes and investigates the potential prognostic value of
coronary artery calcium (CAC) scoring from CTAo.

METHOD AND MATERIALS

A cohort of patients who received emergency CTAo from 2007-2012 was assembled using a quality-improvement medical record
survey tool. The time period allowed for long term follow up (5-10 years). Clinical events included death, aortic dissection (AD),
myocardial infarction (MI), cerebrovascular accident (CVA), and pulmonary embolism (PE). Visual CAC scores were computed from
original images utilizing a validated, 12-point ordinal method. Kaplan-Meier Estimator and Cox regression were used for survival
analysis.

RESULTS

1662 patients had CTAo, of which 599 (36%) had at least one subsequent documented clinical event (227 [13.7%)] deaths, 86
[5.2%] AD, 119 [7.2%] MI, 96 [5.8%] CVA, 71 [4.3%] PE). Survival analysis showed a strong association between CAC score and
mortality with hazard ratios (HR) increasing with higher CAC scores when age and gender were included as covariates. Eight year
mortality for patients without coronary calcium (CAC of 0) was 13%, for those with low calcium (CAC 1-3) was 25% (HR 1.88), for
those with moderate calcium (CAC 4-6) was 41% (HR 2.74), and for those with high calcium (CAC 7-12) was 57% (HR 3.68). CAC
scores were highly predictive of major adverse cardiac events - MI, CVA, and death (p<2e-16). CAC score, however, was neither
predictive of occurrence of PE (p=0.98) nor AD (p=0.24). AD and PE occurred earlier (median 517 and 578 days) than major
cardiovascular events (medians 852-1191 days).

CONCLUSION

CAC scores in patients undergoing CTAo strongly predict long-term all-cause mortality and major adverse cardiovascular events.
Including a CAC score in CT aortogram reports has a potential role in directing subsequent patient management by highlighting high
risk patients for cardiovascular risk assessment and treatment.

CLINICAL RELEVANCE/APPLICATION

Visual CAC scores from emergency CT aortograms can provide additional value by identifying patients with high long-term
cardiovascular risk who may benefit from aggressive risk factor management.
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PURPOSE

Older heavy smokers undergoing lung cancer screening CT are at high risk of cardiovascular (CV) death. Ascending aortic (Ao)
diameter and a pulmonary artery to Ao diameter (PA/A0) ratio >=1 have been associated with death in non-lung screening
populations. We sought to determine normal ranges for Ao diameter and PA/Ao ratio and their association with CV death in heavy
smokers from the National Lung Screening Trial (NLST).

METHOD AND MATERIALS

In 994 randomly selected NLST participants having non-contrast non-ECG gated low-dose lung screening CT, Ao and PA diameters
were measured at the level of the PA bifurcation. Uni- and multivariable Cox regression models were used to estimate hazard ratios
(HR) for Ao diameter and PA/Ao ratio >=1 for CV death. Multivariable models were adjusted for age, sex, smoking status, and body
surface area. Inter-observer reproducibility for Ao diameter and PA/Ao ratio were assessed in 30 participants by 2 independent
observers.

RESULTS

In 994 participants (age 61.5+5.2 yr; 43% female), 2% (20/994) suffered CV death over median follow up of 6.7 years. Mean Ao
diameter was 34.04£3.7 mm. Ao diameter was significantly associated with CV death (CV death; 36.6+4.3 mm vs. no CV death;
34.0£3.7 mm, p=0.007), with an unadjusted HR of 2.5 per 5 mm increase (95% CI: 1.6-3.7, p<0.001). Ao diameter remained an
independent predictor of CV death after adjustment (adjusted HR; 2.5 per 5mm increase, 95% CI: 1.2-3.7, p=0.009). The mean
PA/Ao ratio was 0.8%0.1. In unadjusted analysis, there was borderline significant association between PA/Ao ratio >=1 with CV
death (10% (2/20) vs. 2% (24/972), p=0.037 and unadjusted HR 4.3 (0.99-18, p=0.052). After adjustment, there was insufficient
evidence to suggest a PA/Ao ratio >=1 is associated with CV death (HR 1.3, 0.18-10.3, p=0.78). Inter-observer reproducibility for
Ao diameter and PA/Ao ratio was good (ICC: 0.95 and 0.91).

CONCLUSION

Greater Ao diameter, but not greater PA/Ao ratio, was associated with CV death after adjusting for risk factors.
CLINICAL RELEVANCE/APPLICATION

Larger ascending aortic diameter is a risk factor for cardiovascular death in persons having lung screening CT.

SSK04-04 Assessment of Disease Activity in Takayasu Arteritis: A Quantitative Study with Computed
Tomography Angiography
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PURPOSE

Identifying disease activity in Takayasu arteritis (TAK) is challenging. The aim of this study was to investigate the value of
quantitative characterization with computed tomography angiography in the assessment of disease activity in patients with TAK.

METHOD AND MATERIALS

We retrospectively analyzed the data on 162 aortic CT angiography from 140 TAK patients. Patients were categorized based on
disease activity according to National Institutes of Health criteria into two groups: active disease group (n = 65) and inactive
disease group (n = 97).

RESULTS

Patients with active TAK had a thicker wall compared with patients with inactive TAK (5.2 £2.4 mmyvs. 2.5 £ 0.8 mm, p < 0.001).
The ratio of mural CT attenuation over that of the paravertebral muscle was higher in active TAK than in inactive TAK (1.5 £ 0.3
vs. 1.1 £0.2, p <0.001). Given a thickness cutoff of 3.3 mm, sensitivity for active-phase TAK was 83.1%, specificity 89.7%,
positive predictive value 84.4%, and negative predictive value 88.8%. With enhancement ratio cutoff of 1.2, sensitivity for active-
phase TAK was 89.2%, specificity 76.3%, positive predictive value 71.6%, and negative predictive value 91.3%. In receiver-
operating characteristic curves comparison, wall thickness and enhancement ratio were superior to C-reactive protein and
erythrocyte sedimentation rate for determining active phase disease (p < 0.05).

CONCLUSION

Quantitative characterization with CT angiography was a useful tool to assess disease activity in TAK patients. Arterial wall
thickness and enhancement have a high sensitivity and specificity for detecting TAK activity.

CLINICAL RELEVANCE/APPLICATION

Takayasu Arteritis (TAK) is a primary granulomatous large vessel vasculitis, affecting predominantly young women with substantial
morbidity and mortality. Assessment of disease activity is crucial in the management of TAK. We analyzed the data on 162 aortic
CT angiography from 140 TA patients. We described the quantitative utility of wall thickness and enhancement in the discrimination
of active and inactive TAK and proposed a cutoff value for wall thickness and enhancement ratio. This will provide a quantitative
reference, giving more valuable information to discriminate better active inflammation from quiescent disease, thereby aiding the
decision to clinical management.
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PURPOSE

Patients with connective tissue diseases (CTD) require repetitive vascular imaging such as magnetic resonance angiography (MRA).
Potential effects of gadolinium retention are ambiguous. This study investigated the use of a novel Compressed SENSE (Philips
Healthcare) accelerated (factor 10) ECG- and respiratory-triggered 3D modified Relaxation-Enhanced Angiography without Contrast
and Triggering (REACT) (non-CE-MRA) in comparison to standard non-ECG-triggered 3D contrast-enhanced MRA (CE-MRA) for
imaging of the thoracic aorta.

METHOD AND MATERIALS

Retrospective analysis independently conducted by two radiologists in 30 patients with CTD (25 of 30 patients) or other aortic
diseases on non-CE- and CE-MRA using a manual (Multiplanar-Reconstruction, MPR; Agfa HealthCare) and a semiautomatic
(Advanced Vessel Analysis, AVA; Philips Healthcare) measurement tool on seven dedicated points (inner edge): Aortic annulus,
aortic sinus, sinotubular junction, mid-ascending aorta, high-ascending aorta, aortic isthmus, descending aorta. Image quality was
evaluated on a four-point scale and evaluation time for each measurement technique was noted (min).

RESULTS

There was a high agreement (r>0.9) and no significant interobserver difference between non-CE-MRA and CE-MRA using both tools
with smaller differences for non-CE- than CE-MRA. However, descending aorta showed the highest difference without being
clinically significant (mean 2.21% between non-CE- and CE-MRA using MPR). For non-CE-MRA, average acquisition time was 6:34
min. Non-CE-MRA showed significant better image quality from aortic annulus to mid-ascending aortae (p<0.05), at the distal
points, no significant difference was noted (p>0.05). Regarding time requirement, no statistical significance was found between
both measurement techniques (p=0.08).



CONCLUSION

Compressed SENSE accelerated (factor 10) 3D modified REACT allows for fast and reliable imaging of the thoracic aorta using a
manual and semiautomatic measurement approach with higher image quality in the aortic root and mid-ascending aorta than CE-
MRA without contrast agent and its disadvantages. This is of particular relevance for patients requiring repetitive imaging.

CLINICAL RELEVANCE/APPLICATION

Patients with connective tissue diseases require repetitive vascular imaging. Therefore, modified non- CE-MRA REACT may be an
alternative since it lacks the disadvantages of contrast agent and shows high diagnostic accuracy.
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PURPOSE

Hemodynamic aorta parameters can be derived from 4D flow MRI and requires lumen segmentation. The aim of this study was to
determine the inter-examination reproducibility of phase-specific aorta segmentation of 4D flow MRI in healthy volunteers.

METHOD AND MATERIALS

Ten volunteers (26.5+2.6years) underwent 4D flow MRI at 3T MRI (Ingenia, Philips Healthcare) twice. The 4D flow acquisition
parameters were: respiratory navigator-gated, retrospective ECG-gated, velocity encoding: 200cnys, isotropic spatial resolution:
2.5mm, temporal resolution: 35.1-36.1ms and field of view: 350x250x75mm. Thoracic aorta was segmented at five systolic phases
using CAAS MR 4D flow v1.1 (Pie Medical Imaging). By positioning six perpendicular planes on the segmentation's centerline the
aorta was divided into five segments; proximal and distal ascending aorta, aortic arch, proximal and distal descending aorta (pAAo,
dAAO, AoA, pDAo and dDAo respectively). To evaluate the inter-examination variability the image analysis was performed for both
4D flow examinations. Finally, the centerline length (CL) and mean diameter (MD) were determined for each segment using an in-
house developed tool. The paired T-test (TT), absolute mean difference (DIFF), coefficient of variation (COV) and interclass
correlation coefficient (ICC) were calculated between both examinations.

RESULTS

The TT showed no significant (p<0.05) group difference between both examinations, except for AoA MD at the fifth phase
(p=0.03). The inter-examination analysis showed for MD low DIFF (0.1-1.2mm), low COV (1.6-8.8%), with good-to-excellent ICC
(0.78-0.99) over all phases, excluding pAAo which had moderate-to-good ICC (0.53-0.77). For CL low DIFF (0.0-1.6mm),
intermediate-to-low COV (7.5-15.2%) with good-to-strong ICC (0.71-0.91) were found over all phases, excluding pAAo which had a
poor ICC (0.36-0.48).

CONCLUSION

In general, for MD and CL a good-to-excellent reproducibility was found for all segments and phases, except for pAAo. This
observation can be explained by ease-of-use image analysis within the applied software, resulting in DIFF well below the spatial
acquisition resolution. The reduced reproducibility of pAAo is most likely related to pronounced systolic stretching and lumen
distension in the ascending aorta.

CLINICAL RELEVANCE/APPLICATION

Good-to-excellent inter-examination reproducibility of phase-specific aorta segmentation based on 4D flow MRI was found in
healthy volunteers.
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PURPOSE

This study aimed to develop an automatic aorta segmentation and measurement method based on 3D convolutional neural network
in aortic computed tomography angiography (CTA) of the patient with type B aortic dissection (TBAD).

METHOD AND MATERIALS



149 patients with TBAD underwent CTA at initial presentation were consecutively included in this study. Areas and volumes of true
and false lumen were measured at eight levels relevant to preoperative planning and postoperative evaluation with the centerline
technique based on automatic centerline analysis and vessel straightening. The measurements of three blinded radiologists as the
standard references. Deep learning based on 3D Unet combined intersection over union tracing algorithm was used for automatic
lumen segmentation. Splitting the data into training set and test set (87% VS 13%) randomly. Data between the test set and
standard reference were compared using Bland-Altman and paired Student t test. Reliability of measurement was determined using
intra-class correlation analyses and the excellent agreement was defined as an ICC coefficient of > 0.8.

RESULTS

The proposed model achieved a mean dice similarity score of 0.948, 0.941 and 0.963 for the true lumen, false lumen and entire
aorta respectively. Measurement derived from the proposed model showed excellent agreement with the reference standard, with
mean difference 0.0620 + 0.6715, 95% limits of agreement -0.0119 to 0.1358. Correlation coefficient between deep learning and
standard reference was 0.997 (P < 0.001), and ICC coefficient was 0.999. As for manual method, however, mean difference was
0.3881 + 2.0769 with statistical significance (P = 0.001), 95% limits of agreement 0.1596 to 0.6165. Correlation coefficient
between manual method and standard reference was 0.975 (P < 0.001), and ICC coefficient was 0.987. Proposed deep learning
method was more efficient (3.16+0.47min) than radiologists (2+0.4h) in generating the centerlines and measurement on each case
(P<0.01).

CONCLUSION

This study showed that our proposed model had good accuracy in automatic segmentation of the aorta and time saving.The
accuracy and repeatability of the quantitative parameters measurement were better than manual measurement results.

CLINICAL RELEVANCE/APPLICATION

With deep learning, the accurate, uniform and efficient measurement of aorta in CTA can be obtained, can benefit individualized
preoperative planning and predict survival risk in the future.
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PURPOSE

To develop and implement automatic 4D deformation analysis for Ascending Aorta (AA) and investigate the significance of sex
difference on the association between AA deformation and coronary plaque burden as measured by Coronary Computerized
Tomography Angiography (CCTA). The purpose is to provide an objective estimation for the 4D AA image-based surrogates of the
plaque burden in asymptomatic subjects with low/intermediate risk (Framingham score (FrS) of coronary artery diseases (CAD).

METHOD AND MATERIALS

CCTA was obtained in 50 asymptomatic adults after signing informed consent. FrS, coronary calcification, and plaque burden score
were obtained for all subjects. Automatic in-house AA 4D deformation algorithm and analysis were performed to assess time to peak
distensibility (TPD). Univariable and multivariable generalized nonlinear regression modeling were performed to investigate the
association of FrS, and TPD, with coronary plaque burden (segment involvement score (SIS) >5). Receiver Operator Curves (ROC)
and Area Under the Curve (AUC) were obtained for FrS, TPD and combined for the detection of SIS>5.

RESULTS

Males subjects (n=31) were age and BMI matched to the female subjects. TPD individually, was significant predictor of SIS > 5
(regression coefficient (8 =-0.15034), P-value = 0.008). Additionally, sex was a significant effect modifier of TPD, with a stronger
statistically significant association with women (B =-0.0311, P-value = 0.030). ROC showed significant improvement (p=0.001) in
the performance of FrS when combined with TPD for the detection of SIS>5.

CONCLUSION

In low/intermediate CAD risk asymptomatic women, there is strong association between TPD and substantial of coronary plaque
burden beyond and independent of tradition CAD risk factors. AA 4D deformation analysis may supplement traditional risk scores for
CAD risk stratification in women. This is in line with previous studies that demonstrated the suboptimal performance of CAD risk
score models for women compared to men.

CLINICAL RELEVANCE/APPLICATION

AA 4D deformation analysis (also attainable by other imaging modalities) can be used as an independent surrogate for subclinical
atherosclerosis in low /intermediate FrS asymptomatic women. This method reduces subjectivity for CCTA analysis as an additional
quantitative objective measurement for CAD risk stratification, life style modification and therapy of CAD particularly in women.
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PURPOSE

To review the diagnostic performance of dual-energy CT (DECT) in diagnosing acute pulmonary embolism (PE).
METHOD AND MATERIALS

No IRB approval was needed, the study protocol was registered on PROSPERO and reported according to PRISMA. In February 2019,
a systematic search was performed on MEDLINE/EMBASE, for articles reporting the diagnostic performance of DECT in diagnosing
acute PE. Pooled sensitivity, specificity, positive and negative likelihood ratios (LR) and diagnostic odds ratio (DOR) were calculated
according to the approach by Reitsma. A summary receiver operating characteristics (SROC) curve was constructed. Data were
reported as estimate and 95% confidence interval (CI). The pooled effective radiation dose for the chest was calculated using the
random effect model and the impact of year of publication was evaluated through meta-regression analysis. Risk of publication bias
was assessed using the Egger test.

RESULTS

Of 159 initially retrieved articles, 14 studies were identified, including 23 independent study parts, for a total of 993 patients.
Patients' median age ranged from 40 to 68 years. Twelve studies used a dual-tube/dual-detector DECT, while 2 used rapid-kV
switching DECT. Lower voltages ranged from 80 to 100 kVp, while high voltages ranged from 135 to 140 kVp. Pooled sensitivity was
84.1% (95% CI 78.3-88.6%), pooled specificity was 88.6% (95% CI 83.9-92.1%), positive LR was 7.52 (95% CI 5.21-10.60),
negative LR was 0.18 (95% CI 0.13-0.25), DOR was 42.8 (95% CI 24.2-70.3). The sROC curve had an area under the curve of
0.93. Effective radiation dose to the chest showed high heterogeneity (I2=97%), and its pooled estimate was 4.52 mSv (95% CI
3.68-5.36 mSv). At meta-regression analysis, year of publication did not significantly impact on radiation dose (coefficient .152,
P=.703). A significant risk of publication bias was found (Egger's test reporting P=.006).

CONCLUSION

The diagnostic performance of DECT in acute PE is substantially comparable to that of single-energy CT, in presence of a
comparable effective radiation dose to the chest.

CLINICAL RELEVANCE/APPLICATION

DECT may be used instead of single-energy CT in patients with suspect of acute PE. This may be especially useful, since DECT has
been shown to provide more information with regards to lung ventilation and tissue characterization than single-energy CT, thus
leading to a more accurate, comprehensive evaluation of the lungs.
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PURPOSE

Subsolid nodules, comprising pure ground glass (GGN) and part-solid (PSN) nodules, have a high risk of indolent malignancy. Lung-
RADS management guidelines are based on expert opinion and lack independent validation. The purpose of this study is to evaluate
Lung-RADS for its ability to estimate the malignancy rates of subsolid nodules, using nodules from the National Lung Screening Trial
(NLST). Lung-RADS was also compared to the NELSON trial volumetric classification.

METHOD AND MATERIALS

Two hundred nodules from each of the following categories were selected from the NLST: GGN < 10 mm, GGN <= 10 mm, and PSN >
6 mm. A thoracic radiologist reviewed the baseline and follow-up CT images and measured the nodules. The primary outcome for
each nodule was the development of a cancer in the same lobe. Analyses were weighted by the higher prevalence of the GGN < 10
mm category. Nodules were classified by either the Lung-RADS or NELSON trial systems.

RESULTS

A total of 434 nodules were true subsolid nodules. At baseline, Lung-RADS 2 comprised 282 (73%) of nodules, with a malignancy
rate of 3%, greater than the reported 1% in the Lung-RADS document (p=0.0081). The malignancy rate for GGN < 10 mm (1.5%)
was significantly smaller than that for GGN measuring 10 - 19 mm (7%), p=0.02. Lung-RADS 3 comprised 89 nodules (17%), with a
malignancy rate of 13%, greater than the reported 2% in the Lung-RADS document (p<0.001). The area under the receiver
operating characteristic curve for Lung-RADS at baseline was 0.715, compared to 0.668 for NELSON.

CONCLUSION

Subsolid nodules in Lung-RADS categories 2 and 3 have a higher risk of malignancy than reported, and GGN 10 - 19 mm have a risk
that is closer to Lung-RADS 3 than Lung-RADS 2. There does not appear to be an advantage to using volumetric (NELSON)
compared to linear measurement (Lung-RADS) classification schemes.

CLINICAL RELEVANCE/APPLICATION

The malignancy risk of subsolid Lung-RADS 2 and 3 nodules in lung cancer screening is higher than expected, which may require
revision of management guidelines.
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PURPOSE

To assess the scope and quality of patient educational content of United States Lung Cancer Screening (LCS) program websites.

METHOD AND MATERIALS

non

A Google searches for "lung cancer screening"”, "low dose CT screening”, and "lung screening" performed September 15, 2018 yielded
269 LCS program websites. 258 unique websites were equally divided and randomly assigned to 9 Thoracic Radiologists for analysis.
Each radiologist reviewed text, images, videos, and PDF attachments for a random subset of sites using a standardized checklist.
All main landing pages for LCS sites, along with linked pages from the institution directly dealing with LCS were included in the
analysis. Information on links external to the LCS institution were not included in the content analysis. Content areas for which
websites were analyzed included (1) LCS eligibility criteria, (2) monetary costs and insurance coverage, (3) benefits and (4) risks of
lung cancer screening.

RESULTS

While most sites mentioned eligibility for screening (98%), 13% reported ages 55-74, 42% ages 55-77, 17% ages 55-80, and 19%
gave multiple ranges. A quarter of websites did not address monetary costs of screening; out-of-pocket costs as a result of
screening were rarely mentioned. Many (93%) mentioned the possibility of early detection of lung cancer and the use of low-dose
CT, but 39% of sites did not mention the magnitude of the benefit, and 47% made no mention of the U.S. National Lung Cancer
Screening Trial. More than half of the websites (53%) did not address any risks related to screening. Categories of risks discussed
included radiation (38%), false positives (37%), and further tests (40%). Fewer sites included false negatives (20%), overdiagnosis
(12%), procedural complications (10%), and anxiety/worry (20%).

CONCLUSION

There is inconsistency in the information provided to patients about lung cancer screening. Stated ages for eligibility, while
commonly reported, vary widely. Health care costs are a large concern for many and yet a quarter of webpages do not address
cost. In addition, the majority of LCS sites fail to address the risks of screening.

CLINICAL RELEVANCE/APPLICATION

Radiology practices should increase efforts to offer updated, standardized LCS information on websites to improve public knowledge
of this imaging-based cancer screening tool and help alleviate some patient concerns.
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PURPOSE

To calculate the risk of lung cancer (LC) in 1 and 3 years after baseline low-dose computed tomography (LDCT), in screenees
selected by National Lung Screening Trial (NLST) criteria

METHOD AND MATERIALS

For the aim of this post-hoc analysis, screenees from a prospective lung cancer screening (LCS) trial were retrospectively selected:
age>=55years, pack-years>=30.Pre-test metrics: baseline demographics, medical interview, and pulmonary function test.Post-test



metrics: retrospective LDCT reading by FDA-approved workstation for LCS, featuring computer aided diagnosis (CAD) and advanced
semi-automatic algorithm for volumetric segmentation of nodule. Solid nodules were classified into 3 categories: 1)no nodule or
nodule 1-112mm~ 3; 2)nodule 113-260mm~ 3; 3)nodule>260mm~ 3. Subsolid nodules were assigned either category 2(non-solid or
part-solid nodules with solid component>5mm) or category 3(solid component>=5mm).The highest category was used for screenee-
wise risk assessment.The primary outcome was LC diagnosis at 1 year or 3 years; the secondary outcome was the stage of LC. The
Chi squared test was used to test the association between metrics and the primary outcome at 1 or 3 years.The risk of LCin 1 or 3
years was calculated by univariate and multivariate models

RESULTS

In 1,248 NLST-eligible screenees, LC frequency was 1.2% at 1 year and 2.3% at 3 years. At 1 year, category 3 was the only
predictor of LC risk in multivariate model (odds ratio 79.84 p<0.001), confirming that early follow up by LDCT (e.g.3months) is
needed for characterisation of such nodules. At 3 years, LC risk was predicted by category 2 (OR5.99 p=0.009) and 3 (OR26.55
p<001), Tiffeneau<70% (OR 2.75 p=0.024). LCS simulation with triennial screening rounds for category 1 and selective annual round
for category 2 and 3 (29% in our population) showed 35% reduction of LDCT through 3 years

CONCLUSION

Annual LCS could be selectively offered to 30% of NLST eligible screenees, while longer interval might be safe in those with
category 1. Validation of volumetric thresholds is granted through multiple software vendors

CLINICAL RELEVANCE/APPLICATION

LCS strategy can be optimised by tailoring annual LDCT to a minority of subjects at high risk, while longer screening intervals could
be a safe strategy for low risk subjects yielding substantial reduction of LDCT burden (radiation and cost).This model is being
prospectively tested in a LCS trial with LDCT every 3 years
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PURPOSE

Coronary artery calcification (CAC) is a common and important incidental finding in low dose CT lung cancer screening (LD-LCS).
Our objective were to determine the incidence of significant coronary artery calcification (CAC) reported on LD-LCS and to
determine the impact of its reporting on subsequent diagnostic and therapeutic interventions.

METHOD AND MATERIALS

In this IRB approved retrospective study, we queried our lung cancer screening database for reports of LD-LCS performed between
January 2016 and September 2018. All reports with significant findings designated with the "S" modifier for any LungRADS category
were reviewed, and those with the "S" modifier pertaining to significant CAC were selected. The grading of CAC was extracted from
the reports and compiled into four groups: moderate, severe, other non-standard descriptors (e.g. extensive, dense, etc.), or
unspecified. From the electronic medical record, we reviewed and recorded baseline clinical characteristics of included patients and
subsequent changes in management that resulted from the report of significant CAC. Paired Student's t-test and Fisher's exact test
were used to compare subsets of patients.

RESULTS

Out of the 3110 patients who underwent LD-LCS, 756 (24.3%) patients (mean age: 67 +/-6.4 year; M=466, 61.6%: F=290, 38.4%)
were reported to have significant CAC. Of these, 236 patients (31.2%) had established, documented coronary artery disease at
baseline. A change in management was noted in 155 patients (20.5%). The most common changes in management were medication
regimen change (n=114/155, 73.5%), stress testing (n=65/155, 41.9%), and cardiology specialist referral (36/155, 23.2%).
Percutaneous (3/155, 1.9%) and surgical (3/155, 1.9%) coronary interventions were infrequent. In those without known CAD,
those whose CAC were semi-quantified as moderate, severe, or other nonstandard modifier were more likely to have a change in
management compared to those whose CAC were unspecified (35% vs. 25%, p=0.02).

CONCLUSION

Coronary artery calcification is a common significant finding in LD-LCS. The reporting and semi-quantitative assessment of CAC in
patients without established coronary artery disease resulted in change in management.

CLINICAL RELEVANCE/APPLICATION

Routine and standardized reporting of significant CAC found on LD-LCS has the potential to change patient management and may
contribute to improved cardiovascular outcomes in this high-risk population.
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PURPOSE
To evaluate the interobserver agreement for Lung-RADS categorization in subsolid nodule-enriched low-dose screening CTs.
METHOD AND MATERIALS

A retrospective review of the low-dose screening CT reports from 2013 to 2017 using keyword search for subsolid nodules found 54
baseline CTs. A total of 162 CTs, including 108 negative screening CTs as controls, were classified into Lung-RADS categories by
two fellowship-trained thoracic radiologists in a consensus manner. We randomly selected 60 scans (20 in Category 1/2 and 3, 10 in
Category 4A and 4B) to ensure a balanced representation of all lung-RADS categories. Five radiologists reviewed the 60 CT scans
and classified each CT scans into Lung-RADS categories. Rates of concordance, minor and major discordance were calculated, with
the major discordance defined as at least six months of management discrepancy. We analyzed the agreement of five observers
using Cohen's kappa statistics.

RESULTS

Averaged correct categorization was achieved by five radiologists for 60.3% (181 of 300) in all cases and 45.0% (90 of 200) in
positive screens. Minor and major discordance rate was 29.7% and 10.0% in all cases and 41.5% and 13.5% in positive screens,
respectively. Pairwise interobserver agreement (weighted k) was 0.535 (range, 0.353-0.686; 95% confidence interval, 0.406,
0.664).

CONCLUSION

The accuracy of radiologists in the categorization of screening CTs with subsolid nodules varied and the interobserver agreement
was only moderate in the retrospective study. This inconsistency may affect management recommendations in lung cancer
screening.

CLINICAL RELEVANCE/APPLICATION

Lung-RADS categorization of low-dose screening CTs with subsolid nodules varies among radiologists and the inconsistency may
affect management recommendations.
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PURPOSE

Lung cancer screening with low dose chest CT (LCS) reduces lung cancer mortality. Despite favorable recommendations from the
USPSTF for LCS in 2013 and coverage by public and private payors since 2015, initial studies reported that only <5% of eligible
patients are being screened. Despite increasing insurance coverage, public awareness, and availability of LCS nationwide, few
studies have evaluated recent LCS utilization. Our purpose was to estimate LCS utilization using nationally representative cross-
sectional survey data from the most recent Behavioral Risk Factor Surveillance System Survey (BFRSS) survey.

METHOD AND MATERIALS

BRFSS is a nationally representative, cross-sectional phone survey of adults in the United States. The 2017 survey included
questions about LCS eligibility and utilization in 11 states (Florida, Georgia, Kentucky, Maryland, Missouri, Nevada, Oklahoma,
Vermont, Wyoming, Kansas, Maine). Primary outcome was the proportion of patients ages 55-79 with at least a 30 pack year
smoking history who reported undergoing LCS. Multivariable logistic regression models were used to evaluate the association
between self-reported LCS usage and sociodemographic characteristics, adjusted for potential confounders and accounting for
complex survey design elements.

RESULTS



30,362 participants were included of whom 27.8% reported at least 30 pack year smoking history. Among participants with at least
a 30 pack year smoking history between the ages of 55-79, 12.2% (95% CI 10.7, 13.7) reported obtaining a chest CT scan
specifically to evaluate for lung cancer. In our multiple variable analyses, age, education category, income category, health
insurance status, race, marital status, and employment status were not associated with statistically significant differences in self-
reported receipt of LCS (p > 0.05).

CONCLUSION

Overall, utilization of LCS remains low (12%) among eligible participants, however comparison with previously published studies
suggests improvements in LCS utilization.

CLINICAL RELEVANCE/APPLICATION

LCS uptake among eligible patients is low. Provider education, public awareness campaigns, and continued improvements in health
insurance coverage are required to save more lives with LDCT.

SSK05-07 Impact of Multidisciplinary Review of Lung Cancer Screening CT on LungRADS Score and Follow-Up
Recommendations

Wednesday, Dec. 4 11:30AM - 11:40AM Room: N229

Participants

Michael F. Morris, MD, Scottsdale, AZ (Presenter) Speakers Bureau, Medtronic plc
Gordon Haugland, MD, Scottsdale, AZ (Abstract Co-Author) Nothing to Disclose
Raul Galvez-Trevino, MD, Scottsdale, AZ (Abstract Co-Author) Nothing to Disclose
Susan Passalaqua, MD, Gilbert, AZ (Abstract Co-Author) Nothing to Disclose
Archan Shah, Gilbert , AZ (Abstract Co-Author) Nothing to Disclose

Raed Alalawi, Phoenix , AZ (Abstract Co-Author) Nothing to Disclose

Jennifer Wrzesinske, Gilbert , AZ (Abstract Co-Author) Nothing to Disclose

Stacey Rodgers, Gilbert, AZ (Abstract Co-Author) Nothing to Disclose

Brett Broussard, Gilbert , AZ (Abstract Co-Author) Nothing to Disclose

Ryan Macke, Gilbert , AZ (Abstract Co-Author) Nothing to Disclose

John Breard, Gilbert, AZ (Abstract Co-Author) Nothing to Disclose

Elbert Kuo, MD,MPH, Phoenix, AZ (Abstract Co-Author) Speaker, Johnson & Johnson

PURPOSE

There is evolving consensus that positive lung cancer screening CT scans should be reviewed by a multidisciplinary panel. We
assessed the impact of multidisciplinary review of lung cancer screening CTs initially coded as LungRADS (LR)-3, LR-4a, or LR-4b.

METHOD AND MATERIALS

From 1/2017-12/2018, 872 patients underwent lung cancer screening CT at 4 sites within an integrated health care system. A
designated radiologist at each site interpreted CTs according to LR criteria. CT scans coded as LR-3 (n=71, 8.1%), LR-4a (n=33,
3.8%), or LR-4b (n=32, 3.7%) were reviewed by a multidisciplinary team of radiologists, interventional pulmonologists, and thoracic
surgeons. Following multidisciplinary review, CTs were given a final LR score and follow-up recommendations were provided.

RESULTS

136 patients were coded as LR-3, LR-4a, or LR-4b by the site radiologist. After multidisciplinary review, 23 (16.9%) patients had
the LR score changed. Baseline characteristic were similar between patients with a change in LR score compared to those with no
change in LR score. 12 CTs (52%) had the LR score upcoded and 11 CTs (48%) were downcoded. Reasons for change in LR coding
are described in Figure 1. CT scans not following LR assessment categories were more likely to be upcoded (p=0.03), whereas
findings considered to be infectious/inflammatory/scarring were more likely to be downcoded (p=0.04). After LR upcoding, follow-up
recommendations were changed to biopsy (n=4), PET/CT (n=4), or 3-month follow-up CT (n=4). LR downcoding resulted in follow-
up recommendations being changed to 6 month follow-up CT (n=6), 12 month low dose CT (n=4), and PET/CT (n=1). LR upcoding
facilitated early detection of lung cancer in one patient (4.3%), whereas downcoding resulted in a potential delay in cancer
diagnosis in one patient (4.3%).

CONCLUSION

Multidisciplinary review of LR-3, LR-4a, and LR-4b CTs results in LR reclassification in 16.9% of patients within an integrated health
care system. Lung nodules not coded according to LR assessment categories, or CT findings ascribed to
infection/inflammation/scarring, were significantly more likely to have the LR score changed. Further studies should examine the
impact of multidisciplinary review on CT screening outcomes.

CLINICAL RELEVANCE/APPLICATION

Multidisciplinary review of LR-3, LR-4a, and LR-4b cases results in LR reclassification and changes to follow-up recommendations in
a significant minority of cases.
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PURPOSE

Computer-aided detection and volumetry is known to reduce interobserver variability but its potential in a real world setting has
rarely been reported. This study aimed to evaluate the variability among experts in a nationwide lung cancer screening project.

METHOD AND MATERIALS

We evaluated 1647 consecutive baseline screening CT scans obtained during one month period of December 2017 from a nationwide
lung cancer screening project (K-LUCAS) in which 14 institutions participated. Chest radiologists of each institution assessed CT
scans using a thin-client system equipped with semi-automated nodule segmentation and computer-aided detection software based
on Lung-RADS (institutional reading). One chest radiologist retrospectively reviewed all these CT scans while minimizing modification
of segmentation results and minimizing rejecting tiny nodules (central review). Reading results between institutional reading and
central review were compared. Positive rates of central review using Lung-RADS and NELSON criteria were also compared.

RESULTS

The average per-case positive rate was significantly higher in central review (24.9% [410/1647; 11.1-32.7% across institutions]
vs. 19.3% [319/1647; 5.6-30.0% across institutions]; P<.001). The number of detected nodules was significantly larger in central
review (3.04 vs. 1.17 nodule/case; P<.001), while variability in positive rates among institutions were significantly lower in central
review (coefficient of variability, 21.9% vs. 40.2%; P=.044). Manual measurements while rejecting segmentation results occurred in
1.6% (80/5008) of nodules at central review and in 17.8% (342/1920) nodules at institutional reading. Positive rate with Lung-RADS
is higher (24.9%) compared with that of NELSON criteria (3.9%) but lower than indeterminate scan rate defined by NELSON criteria
(33.4%) which requires additional scanning.

CONCLUSION

There is considerable variability among expert readers in reading of lung cancer screening CT mainly by discarding tiny nodules and
modifying or rejecting segmentations results. NELSON criteria do not reduce the number of additional scanning in nodule
management compared with Lung-RADS.

CLINICAL RELEVANCE/APPLICATION

Even in a situation where computerized tools are adopted, there is considerable variability among readers. The value of reducing
variability by applying stricter rules should be further investigated.
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PURPOSE

The 2017 Kaggle Data Science Bowl challenge awarded 1 million dollars in prize money to develop computer algorithms for
predicting, on the basis of a single low-dose screening CT scan, which individuals will be diagnosed with lung cancer within one year
of the scan. Participating teams received a training set of around 1500 low-dose CT scans to develop and train their algorithms and
final performance was measured on a test set of 500 scans, containing 151 lung cancer cases. Over 2000 teams submitted results.
The best 10 algorithms all used deep learning and are freely available as open source code. To gain insight into how the
performance of these algorithms compares to radiologists, we conducted an observer study including 11 readers who read 150
cases from the test set.

METHOD AND MATERIALS

We randomly extracted 100 benign cases and 50 lung cancer cases from the test set of the challenge. Each algorithm scored each
test case with a score between 0 (low) and 1 (high) for harboring a malignancy. We developed a web-accessible workstation in
which human experts could review chest CT scans. The web workstation included the common tools found in a professional medical
viewing workstation. We invited 11 readers, a mix of radiologists and radiology residents, to read these 150 CT cases and assign a
score between 0 (low) and 100 (high) whether the patient will develop a lung cancer within one year of the presented scan. ROC
analysis was used to compare the performance of the human readers with the algorithms. The primary outcome was area under the
ROC curve. 95% confidence intervals were computed by 1000 bootstrap iterations and are reported between brackets.

RESULTS

The mean area under the ROC curve for the human readers was 0.90 [0.85-0.94]. The mean area under the ROC curve for the
algorithms was 0.86 [0.81-0.91]. The mean human reading time per case varied between 96 and 275 seconds.

CONCLUSION



The top 10 algorithms from the Kaggle Data Science Bowl 2017 showed promising performance, but were still inferior to human

readers. Future analysis will focus on understanding the strengths and weaknesses of the computer algorithms and the human
readers and how these can be optimally combined.

CLINICAL RELEVANCE/APPLICATION

Fully automatic algorithms using deep learning developed in a large-scale challenge show promising performance for lung cancer
detection in chest CT, but performed inferior to radiologists in this subset of the test set.
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PURPOSE

To compare radiation dose, mean acquisition time, objective and subjective image quality of two Dual Source CT scanners in the
evaluation of acute pulmonary embolism (PE), operating in dual energy mode.

METHOD AND MATERIALS

Total of 221 scans on the 2nd generation SOMATOM Definition Flash CT scanner (the Flash) and 354 scans on the 3rd generation
SOMATOM Force (the Force) were included, after adjusting the acquisition parameters to be the same.In a randomized blinded
design, two radiologists independently reviewed both sets of scans in two settings (5-week interval) for subjective image quality
using a 5-point Likert scale. Dose length product (DLP), CTDIvol and effective dose (ED) were calculated along with objective
parameters such as image noise, Signal to Noise ratio (SNR), Contrast to Noise ratio (CNR) and dose-independent Figure of Merit
(FOM= CNR2/ED).

RESULTS

Mean acquisition time was significantly lower in the Force in comparison to the Flash (2.81s +/-0.1 in comparison to 9.7s +/- 0.15
[mean+/- SD] respectively; p< 0.0001) with the Force 3.4 times faster than the Flash. The mean image quality score was found to
be 4.33/5 and 4/5 for the Force and the Flash respectively with statistical significance (p <0.0001 on the unpaired t-test; 95% CI=
0.17-0.49). 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). DLP, CTDIvol and ED were significantly lower in the Force than the Flash (175.6 +/-
63.7; 5.3 +/-1.9 and 2.8 +/- 1.2 in comparison to 266 +/- 255; 7.8 4/-2.2 and 3.8 4+/-4.3 [mean +/- SD] respectively). Noise was
significantly lower in the Force (p<0.01). SNR, CNR and FOM were significantly higher in the Force than the Flash (33.5 +/-23.4;
29.0 +/-21.3 and 543.7 +/-1037 in comparison to 23.4 +/- 17.7; 19.4 +/- 16.0 and 170.5 +/-284.3 [mean +/- SD]
respectively).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

Objective and subjective image quality is significantly higher on the Force with significantly lower mean acquisition time and
radiation dose in comparison to the Flash.

CLINICAL RELEVANCE/APPLICATION



The improved image quality and speed of the Force could be very useful in emergency radiology setting with large patient volume
while maintaining lower radiation dose.
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PURPOSE

To calculate sensitivity, specificity and diagnostic accuracy of Dual-Energy CT (DECT) in the detection of acute pulmonary
embolism (PE) through meta-analysis framework (PROSPERO registration Number: CRD42019120143).

METHOD AND MATERIALS

We searched Medline (via PubMed), EBSCO, Web of Science, Scopus and the Cochrane Library for relevant published studies. We
selected clinical trials assessing the accuracy of DECT in the detection of PE. Quality assessment of bias and applicability was
conducted using the Quality of Diagnostic Accuracy Studies-2 tool. The sensitivity, specificity, positive likelihood ratio, negative
likelihood ratio, and the diagnostic odds ratio were recorded. The summary receiver operating characteristic curve was drawn to
get the Cochran Q-index and the area under the curve.

RESULTS

Seven studies with high homogeneity were included in our systematic review. The pooled sensitivity was 87.9% (95% confidence
interval [CI]: 80.1- 93.4%), specificity was 93.3% (95% CI: 85.1- 97.8%), and diagnostic odds ratio was 51.59 (95% CI 17.28-
153.98). The pooled PLR was 8.72 (95% CI: 4.10- 18.54) and NLR was 0.20 (95% CI: 0.11- 0.39). Cochran-Q was 0.8794 and Area
Under the Curve (AUC) was 0.9416 in the sROC curve.

CONCLUSION

DECT shows high sensitivity, specificity and diagnostic accuracy in the detection of acute PE. However, studies with larger sample
size are still needed to support these findings.

CLINICAL RELEVANCE/APPLICATION

This meta-analysis shows the high diagnostic accuracy of dual energy CT (DECT) in diagnosis of acute PE. Astonishingly, a few
studies have been published in the literature to discuss the value of DECT in this particular diagnosis. Hence, studies with larger
sample size are still needed to support these findings.
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PURPOSE

To determine the prevalence of pulmonary embolism (PE) and alternative diagnoses in pregnant women requiring computed
tomography pulmonary angiography (CTPA); to assess the evolution of qualitative image quality and radiation dose over time.

METHOD AND MATERIALS

We retrospectively included all pregnant women referred to CTPA for clinically suspected PE over 17 years. Four different scanners
were successively in use during the inclusion period, starting with a 4-MDCT system, then 16-MDCT, 64-MDCT, and finally 256-
MDCT. Two blinded radiologists reviewed each CTPA in consensus regarding PE, alternative diagnoses and qualitative image quality.
Radiation dose metrics, associated clinical and laboratory parameters were retrieved. Subgroup comparison was performed
(Wilcoxon and Kruskal-Wallis tests).

RESULTS

After the exclusion of 8 (1.7%) patients due to inadequate technical CTPA quality, we analyzed 229 patients (mean age 31.7
years) with a mean gestational age of 28+7weeks. Qualitative image quality was similar across the four different CT systems used



over time (p=0.28). Sixteen (7%) patients had PE, 69 (30.1%) had an alternative diagnosis, and 144 (62.9%) had no radiological
findings. Alternative radiological diagnoses in case of PE-negative CTPA included consolidation (n=14), other pulmonary infiltrates
(n=33), pleural effusion (n=29), and basal atelectasis (n=43). Gestational age, symptoms and D-dimer levels were not significantly
different between patients with or without PE (all p-values >0.05). We observed a 30% decrease in radiation exposure (dose-length
product) over time (p<0.001), with a concomitant 4-fold increase of examinations per year.

CONCLUSION

In pregnant women, CTPA is rarely positive for PE and more often shows alternative diagnoses than PE. The use of CTPA in
pregnancy has risen notably over 17 years, but radiation dose exposure has decreased by one third over the same period without a
change in qualitative image quality.

CLINICAL RELEVANCE/APPLICATION

The use of CTPA in pregnancy has steadily risen over the last 17 years, and thanks to recent technical improvements, radiation
dose exposure inherent in CTPA has considerably decreased while diagnostic image quality remains identical. In pregnant women,
CTPA is rarely positive for PE and more often shows alternative diagnoses than PE.
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PURPOSE

Early risk stratification of pulmonary emboli (PE) has important clinical value in emergency and inpatient settings. While the PE
Severity Index (PESI) is a well-validated prognostication tool for this purpose, its derivation requires multiple variables and has
weak positive predictive value (PPV) in identifying high-risk patients. CT for pulmonary angiography (CTPA) captures the distribution
of intravenous contrast across thoracic vasculature based on hemodynamic status. We hypothesize attenuation differences across
this vasculature may be independently predictive of 30-day mortality, and improve the PPV of PESI score.

METHOD AND MATERIALS

We retrospectively identified 1000 consecutive patients who had positive CTPA studies between 1/1/2017 and 2/12/2019. The
primary outcome was 30-day mortality following CTPA. Patient demographics and admission information were used to calculate PESI
class. CTPA studies were performed with a fixed delay of 22 sec and injection rate of 4 cc/s. For each patient, densities (HU) were
measured in the superior vena cava [SVC], main pulmonary artery [PA], left atrium [LA], and descending aorta [AO] on a single
mid-thoracic transaxial slice. Density differences, PESI scores, and their combination were compared between groups.

RESULTS

We identified 1000 consecutive patients with positive CTPA studies within the study period. Compared to surviving patients (n=907,
90.8%), patients who died within 30 days (n=92, 9.2%) exhibited higher attenuation in the PA (446+164 vs 377+128 HU, p<0.001).
The absolute density change from PA to AO (PA-AO) was associated with 30-day mortality (OR 1.002, 95%CI 1.001-1.004,
p=0.001). This effect did not persist after adjusting for PESI score. With a threshold PA-AO difference of 150 HU, the combined
PESI/PA-AQ score had greater PPV for 30-day mortality than either independently (Combined 18.7% vs PESI 15.0% vs PA-AO
13.5%).

CONCLUSION

This study provides a simple, novel approach to identify high-risk PE patients by measuring vessel densities on a single transaxial
CTPA image. Odds of high-risk PE increased with greater attenuation differences between the PT and AO, with a difference of 150
HU serving as a useful threshold that improves the predictive value of the PESI score.

CLINICAL RELEVANCE/APPLICATION

Vessel density changes on standard CTPA protocol may be used to improve identification of 30-day mortality following pulmonary
embolism.
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PURPOSE

To assess accuracy and variations in lobar and zonal pulmonary perfusion on dual energy CT (DECT) pulmonary angiography in
patients with and without pulmonary embolism with deep learning-based prototype and Lung AnalysisTM for automatic lung
segmentation and quantitative perfusion on dual energy CT.

METHOD AND MATERIALS

Our IRB approved retrospective study included 88 adult patients (M:F=38:50; mean age= 56+19 years) who underwent DECT-PA on
a 384-slice, third generation dual source CT (Siemens Somatom Force). Amongst these, 40 patients had pulmonary embolism (PE)
and 48 had no PE. All CT exams were reviewed for location and distribution of PE. Transverse thin (1-1.5mm) DECT images
(80kV;150kV) were exported and processed on a stand-alone prototype for automatic lung lobe segmentation (RUL, RML, RLL, LUL,
LLL). The mean iodine concentration was normalized to main pulmonary artery. The mean attenuation numbers (M-HU), contrast
amount (CA in mg) and normalized iodine concentration (NIC) were derived. The zonal volumes (RUZ, RMZ, RLZ, LUZ, LMZ, LLZ) and
mean enhancement (M-HU) were derived from Lung Analysis (Siemens SyngoViaTM). Descriptive statistics and ANOVA were
performed.

RESULTS

The deep learning-based automatic lung lobe segmentation was accurate in all DECT-PA (88;100%). Both lobar and zonal perfusions
were significantly lower in patients with PE as compared to those without PE (p< 0.0001). The mean M-HU, CA and NIC for PE
negative and positive affected were: RUL (29,700,0.11; 23,556,0,08); RML (24,283,0.09;19,194,0.07); RLL (26,709,0.10;
20,471,0.07), LUL (26,776,0.10; 18,534,0.06) and LLL (26,628,0.09; 18,402,0.06) (p<0.0001). The zonal M-HU for PE negative and
positive cases were: RUZ (32; 27), RMZ (30; 20), RLZ (29; 23), LUZ (31; 23), LMZ (29; 21) and LLZ (29; 20) (p<0.0001).

CONCLUSION

Accurate lung lobe segmentation and quantitative lobar lung perfusion can be obtained with application of deep learning-based
segmentation tool on DECT pulmonary angiography.

CLINICAL RELEVANCE/APPLICATION

Quantitative parameters can improve diagnostic accuracy and may help predict patient outcome for pulmonary embolism on DECT
pulmonary angiography.
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PURPOSE

The Pulmonary Embolism Rule-Out Criteria (PERC) rule has been suggested as an alternative to D-dimer testing in patients with low
riisk in pretest Pretest probability clinical scoring systems. This study looked at whether the PERC rule could safely replace the use
of D-dimer in patients suspected of PE.

METHOD AND MATERIALS

Retrospectively we reviewed 350 patients with a suspected pulmonary embolism and had computed tomography pulmonary
angiography (PCTA) and a blood sample for D-dimer level taken. PERC was retrospectively calculated for all patients and the
diagnostic performance of the PERC rule was compared with a standard D-dimer level in the detection of PE

RESULTS

Of the 350 patients, 56 had positive CTPA and 294 had a negative scan. In these patients, the sensitivity of the PERC rule for
detecting PE was 98.2% [95% confidence interval (CI): 90.45% to 99.95%], with a negative likelihood ratio of 0.16 (95% CI: 0.02
to 1.18). However, the negative predictive value of the PERC rule was 96.97 % % (95% CI: 81.70% to 99.57%). In comparison, the
sensitivity for the standard D-dimer test was 98.21%% (95% CI: 90.45% to 99.95%), with a negative likelihood ratio of 0.24 (95%
CI: 0.03 to 1.73). The negative predictive value for the standard D-dimer test was 95.65 % (95% CI: 75.17% to 99.38%).

CONCLUSION

The PERC rule has a high negative predictive value for excluding PE in patients presenting with suspected PE to the emergency
department.

CLINICAL RELEVANCE/APPLICATION

Pulmonary embolism (PE) is a common and potentially fatal cardiovascular emergency. Pretest probability clinical scoring systems
are used to stratify patients a suspicion of pulmonary embolism into low risk and high risk for PE. Patients with low risk for PE
usually undergo D-dimer testing. A negative D-dimer in this low-risk group rules out PE with a high degree of certainty because of
its high sensitivity. The D-dimer is, however, a poorly specific test and positive results often lead to unnecessary radiological
imaging.
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PURPOSE

Pulmonary embolism (PE) is a challenging diagnosis, often not recognized in timely fashion. The Wells score, based on specific
anamnestic questions and clinical signs, is a known clinical decision tool for performing D-dimer blood test or CTA for suspected PE.
Validation studies showed area under the curves of (AUC) of 0.75-0.80 for the Wells score. Our goal was to develop a machine-
learning model for raising suspicion of PE without using specific anamnestic information or D-dimer results.

METHOD AND MATERIALS

An institutional review board granted approval for this retrospective study. We retrieved data for consecutive patients (1/2012 to
12/2018) who performed CTA in our ED for suspected PE. Clinical variables included demographics, vital signs, chief complaint,
background medical history coded using ICD10 coding, chronic medications and blood tests other than D-dimer (complete blood
count, chemistry panel). Number and time to previous ED visits and hospitalizations were also computed as variables. We verified PE
presence in the scans using ICD10 coding. We evaluated the AUC of single variables to predict PE. We used a gradient boosting
machine learning model (CatBoost) to predict PE. The model was trained on years 2012-2017 data and tested on year 2018 data.
We evaluated the AUC of the model and used Youden's index to find the model's optimal sensitivity and specificity.

RESULTS

Overall, 4,701 patients were included in the study. From them, 367 patients (7.8%) were diagnosed with PE. Single variables with
highest AUC for prediction of PE included: days from previous ED visit (0.69), chief complaint (0.69), oxygen saturation (0.68),
Creatine Phosphokinase (CPK) (0.68), albumin (0.65), days to previous hospitalization (0.64), number of background diseases
(0.63), heart rate (0.62), C reactive protein (CRP)(0.61) and number of previous hospitalizations (0.61). The machine learning
model showed an AUC of 0.80 (95% CI: 0.765 - 0.845) for predicting PE. Using Youden's index, the model showed a sensitivity of
98.6% and specificity of 46.6% for predicting PE.

CONCLUSION

Readily available clinical and laboratory variables can be used to train a machine learning model for raising suspicion of PE in the ED
setting with accuracy similar to the Wells score.

CLINICAL RELEVANCE/APPLICATION
Machine learning model can be used to flag patients with high probability for having PE, for performing D-dimer in these patients.

Printed on: 10/29/20



105™ Scientific Assembly RXSNA 2019

and Annual Meeting @@ ® SEE POSSIBILITIES
December 1-6 | McCormick Place, Chicago Wt — TOGETHER

Gastrointestinal (Focal Liver Lesions Non-HCC)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S501ABC

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

Participants

Myeong-Jin Kim, MD, PhD, Seoul, Korea, Republic Of (Moderator) Research grant, Bayer Pharma AG; Honoraium, Guerbet SA, GE
healthcare, Philips, and Siemens Healthineers

Victoria Chernyak, MD,MS, Bronx, NY (Moderator) Consultant, Bayer AG

Veronica L. Cox, MD, Houston, TX (Moderator) Nothing to Disclose

Sub-Events

SSK07-01 Diagnostic Performance of LR-M Criteria and Imaging Spectrum of Primary Hepatic Malignancies
Wednesday, Dec. 4 10:30AM - 10:40AM Room: S501ABC

Participants

Seung-Seob Kim, MD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose

Sunyoung Lee, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Jin-Young Choi, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Mi-Suk Park, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

Myeong-Jin Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Research grant, Bayer Pharma AG; Honoraium, Guerbet
SA, GE healthcare, Philips, and Siemens Healthineers

For information about this presentation, contact:
k2s0127@yuhs.ac
PURPOSE

To evaluate diagnostic performance of LR-M criteria for differentiating hepatocellular carcinoma (HCC), intrahepatic mass-forming
cholangiocarcinoma (iCC), and combined hepatocellular-cholangiocarcinoma (cHCC-CC) and to compare the imaging features of
each type

METHOD AND MATERIALS

In this retrospective, case-control study, 110 patients with surgically proven iCC (n=67) and cHCC-CC (n=43) between June 2013
and June 2018 were enrolled as a case group. Another 110 patients with size-matched HCC were selected as a control group. Two
independent readers evaluated imaging findings of preoperative MRI based on LI-RADS version 2018 and assigned LI-RADS category
without knowing postsurgical histopathology. Diagnostic performance of LR-M criteria was evaluated and imaging features of iCC,
cHCC-CC, and HCC were compared.

RESULTS

In the case group, 91 patients were categorized into LR-M and 15 patients into LR-5 (83% and 14%, respectively), while 13
patients of the control group were categorized into LR-M and 88 patients into LR-5 (12% and 80%, respectively). When more than
two features of LR-M criteria were present, it suggested iCC or cHCC-CC with the specificity of 94.5%. Among the case group,
findings of LI-RADS major criteria were more frequently seen in patients with cHCC-CC, while those of LR-M criteria were more
prominent in those with iCC. Among the lesions with peripheral arterial phase hyperenhancement, enhancing rim was evenly uniform
in 38 patients with iCC (out of 52 patients, 73.1%), while 14 patients with cHCC-CC showed irregularly thickened area of enhancing
rim (out of 25 patients, 56%; p=0.022).

CONCLUSION

Diagnostic performance of LR-M criteria is desirable, and combination of imaging features is helpful for differentiating LR-M from
HCC. The presence of irregularly thickened area of enhancing rim may suggest cHCC-CC rather than iCC.

CLINICAL RELEVANCE/APPLICATION

The presence of more than two LR-M findings is highly suggestive of iCC or cHCC-CC. Combination of imaging features may be
helpful for differentiating primary liver malignancies.
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PURPOSE

To investigate whether a combination of LI-RADS v2018 MR features, non-LI-RADS MR features, and AFP can pre-operatively
predict microvascular invasion (MVI) in primary liver cancers.

METHOD AND MATERIALS

This retrospective single-center study was approved by our institutional review board with waived informed consent requirement.
Between 2014 and 2018, 188 patients had pre-operative MRI within 1 month before hepatectomy for surgically confirmed primary
liver cancers. LI-RADS and non-LI-RADS (non-smooth tumor margin, two-trait predictor, and peritumoral enhancement) MR features
were retrospectively assessed by two radiologists in consensus. In patients with multifocal tumors, only the largest tumor was
evaluated. LI-RADS v2018 categories were assigned based on major features. MVI was assessed by a liver pathologist on resected
tumor specimens. Pre-operative AFP was recorded. Univariate and multivariate analyses were used to assess MVI predictors.
Sensitivity, specificity, accuracy, positive predictive value (PPV), and negative predictive value (NPV) of a multivariate prediction
model were estimated.

RESULTS

173 (92.0%) patients had hepatocellular carcinoma, 11 (5.9%) had intrahepatic cholangiocarcinoma, and 4 (2.1%) had combined
hepatocellular and cholangiocarcinoma. MVI was present in 85/188 (45%) patients. Pre-operative LI-RADS categories of LR-3, LR-4,
LR-5 and LR-M were assigned in 5 (2.7%), 9 (4.8%), 154 (81.9%), and 20 (10.6%) patients, respectively. LR-M (OR: 5.258,
P=0.005), mosaic architecture (OR: 3.159, P=0.002), and non-smooth tumor margin (OR: 2.410, P=0.009) were independent
predictors of MVI (Table 1, Figure 1). The sensitivity, specificity, accuracy, PPV, and NPV of the prediction model were 5.9%,
98.1%, 56.4%, 71.4%, and 55.8%, respectively.

CONCLUSION

This single-center, retrospective study indicated combining LR-M, mosaic architecture, and non-smooth tumor margin can predict
MVI with high specificity. Multi-centric, prospective studies are needed to confirm the accuracy of the model for predicting MVI in
primary liver cancers.

CLINICAL RELEVANCE/APPLICATION

This retrospective single-center study showed the potential value of combining LI-RADS v2018 and non-LI-RADS MR features in
predicting MVI in primary liver cancers. Further studies are warranted.
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PURPOSE

To differentiate between liver metastases versus benign focal hepatopathy (FH) that develops over the course of medical or
surgical treatment of malignancy.

METHOD AND MATERIALS

Between 2010 and 2018, there were 1179 consecutive biopsies (1069 patients) of hepatic lesions suspicious for malignancy. 924
were True Pos, 169 True Neg (TN), 43 False Neg and 43 lost to follow up. Among the TN were 22 FHs defined as new lesions
following oncologic treatment and histologically as steatosis, sinusoidal and biliary congestion/obstruction or inflammation. Cirrhotic
patients, primary hepatic tumors and abscesses were excluded. Patients with FH and metastases were matched for age,
malignancy-type and treatment regimen. 3 abdominal radiologists (1, 1, 3 y post-fellowship) blinded to pathology reviewed pre-
biopsy MR (40 malignant: 13 FH) and CT (53: 12); 3 FH pts had both MRI and CT. A 5-point Likert scale (1: definitely benign, 5:
definitely malignant) and imaging characteristics were assessed. A training data set for readers was provided to introduce a
common lexicon. Univariate analyses (Chi-Sq, T-test), logistic regression and inter-rater reliability (kappa, spearman, ICC) were
performed.



RESULTS

Characteristics of patients with FHs included: pancreatobiliary malignancies (68%), hepatobiliary/GI surgery or stent (77%) and
chemotherapy within 1y prior to biopsy (50%). Results for MR: Likert 2.3-2.5 for FH vs 3.6-4.4 for metastases (p<.05,
correlation=.49). Compared to FH, metastases were associated with multiplicity (>3 lesion/liver), larger size, arterial rim-
enhancement, portal venous rim-enhancement/central hypoenhancement and restricted diffusion (P< 0.05, all readers, univariate,
k=.48-.81 except arterial rim k=0.22, ICC=.91). Lesion multiplicity was associated with metastasis on multivariate analysis. For CT:
Likert 2.3-4.0 for FH vs 3.8-4.9 for metastases (p<.05, correlation .47-.58). Only non-spherical shape was associated with FH
(p<.05, all readers, k=.33-.89 except arterial rim .08-.22, ICC .97-.99).

CONCLUSION

Multiplicity, size, enhancement and diffusion characteristics may be helpful to distinguish FH from metastases on MR whereas only
non-spherical shape was helpful on CT.

CLINICAL RELEVANCE/APPLICATION

Identification of FH could increase confidence in radiologic-pathologic correlation and limit biopsies following the medical-surgical
treatment of malignancy. MRI may be more helpful than CT in distinguishing FH from metastases.

SSK07-04 Does Volumetric Functional MRI Improve Fudan Clinical Prognostic Scoring System for Unresectable
Intrahepatic Cholangiocarcinoma Treated with Systemic Chemotherapy?

Wednesday, Dec. 4 11:00AM - 11:10AM Room: S501ABC

Participants

Ankur Pandey, MD, Baltimore, MD (Presenter) Nothing to Disclose

Mohammadreza Shaghaghi, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Pallavi Pandey, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

Mounes Aliyari Ghasabeh, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Bita Hazhirkarzar, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

Roya Rezvani Habibabadi, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Maryam Ghadimi, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

Sanaz Ameli, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

Pegah Khoshpouri, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose

Thab R. Kamel, MD, PhD, Baltimore, MD (Abstract Co-Author) Research Grant, Siemens AG

For information about this presentation, contact:
apandey9@jhmi.edu
PURPOSE

To assess the incremental value of volumetric functional MRI-derived parameters over Fudan clinical prognostic scoring system in
patients with intrahepatic cholangiocarcinoma (ICCA) treated with systemic chemotherapy.

METHOD AND MATERIALS

This retrospective, HIPAA compliant and IRB approved study included 68 patients with unresectable ICCA (age, 65+14 yrs; 27 men
[40%]). Patients underwent systemic chemotherapy after baseline MRI (including contrast-enhanced and DWI with ADC mapping).
Single largest tumor was assessed by a single experienced abdominal radiologist for anatomic and functional (viable tumor volume,
percentage viable tumor volume [100 x viable tumor volume/whole tumor volume], viable tumor burden [100 x viable tumor
volume/whole liver volume], and ADC) parameters. Cox regression was used to identify the strongest functional predictor of overall
survival. Prognostic scores were calculated for each patient using the established Fudan score (utilizing serum alkaline phosphatase
level, carbohydrate antigen 19-9 level, tumor margin type, tumor size, and number of intrahepatic tumors), as well as modified
Fudan score (with functional MRI parameter replacing subjective tumor margin). The performance of both the scores was measured
by C-index and assessed by comparing Kaplan-Meier survival estimates in different risk groups. Predictive accuracy of both scoring
systems was compared. P<0.05 was considered significant.

RESULTS

Among the volumetric functional MRI parameters, ADC (>1350x10-6mm2/s vs. <=1350) showed the strongest association with
overall survival (HR, 6.0; 95% CI, 3.0-11.9; P<0.001). Both Fudan and modified Fudan score (replacing the tumor margin
[subjective] with ADC [quantitative]) provided prognostic prediction with differences in OS among intermediate vs. high vs. very
high-risk groups (Fudan, P=.04; modified Fudan, P=0.001). C-index of the modified Fudan score for predicting survival was 0.82
(95% CI, 0.74-0.90), higher (P=0.006) than the C-index of the original Fudan score (0.67[95% CI, 0.55-0.79]).

CONCLUSION

Supplementing Fudan model with ADC provided more accurate prognosis for ICCA patients undergoing systemic chemotherapy,
improving the survival prediction performance by 15%.

CLINICAL RELEVANCE/APPLICATION

Volumetric MRI can increase accuracy of the only available prognostic scoring system for ICCA treated with systemic chemotherapy
by replacing the highly subjective tumor margin with more objective ADC.
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PURPOSE

To evaluate the diagnostic performance of the Liver Imaging Reporting and Data System version 2018 (LI-RADS v2018) for
Intrahepatic Cholangiocarcinoma (ICC).

METHOD AND MATERIALS

A total of 78 primary liver cancer with either ICC (n = 39) or hepatocellular carcinoma (HCC) (n = 39) were retrospectively
reviewed. ICCs and HCCs were one-to-one matched according to age, tumor size and background disease of liver. All the patients
were at high risk for HCC according to LI-RADS v2018 and performed manetic resonance imaging (MRI) examination before surgery
or biopsy. The MRI protocols included routine MRI sequences, diffusion-weighted imaging (DWI) and dynamic imaging. Two readers
blinded to pathology findings independently evaluated the MR images for each lesion and assigned LI-RADS categories, scoring
major and ancillary features according to LI-RADS v2018. Interobserver agreements of LI-RADS category assignment and the
diagnostic performance of LI-RADS v2018 in categorizing ICC were analyzed.

RESULTS

The LI-RADS categories of the 39 IMCCs by reviewer 1 include LR-4 (n=5), LR-TIV(HCC) (n=3), LR-M (n=27) and LR-TIV(M) (n=4).
In the HCC group, the LI-RADS categories by reviewer 1 include LR-4 (n=7), LR-5 (n=28), LR-TIV(HCC) (n=1) and LR-M (n=3). In
the results of reviewer 2, the LI-RADS categories of ICC include LR-4 (n=4), LR-TIV(HCC) (n=2), LR-M (n=26) and LR-TIV(M)
(n=7); the LI-RADS categories of HCC include LR-4 (n=3), LR-5 (n=30), LR-TIV(HCC) (n=2) and LR-M (n=4). Interobserver
agreements of LI-RADS category assignment were excellent (Kappa= 0.815;95% CI:0.711-0.919;P<0.001). Regarding LR-M and LR-
TIV(M) categories as positive, LR-4, LR-5 and LR-TIV(HCC) as negative, the sensitivity, specificity and accuracy of LI-RADS v2018
in categorizing ICC as LR-M or LR-TIV(M) were 79.5%, 92.3%, 85.9% (reviewer 1) and 84.6%, 89.7%, 87.2% (reviewer 2)
respectively.

CONCLUSION

LI-RADS v2018 performs high sensitivity, specificity and accuracy in categorizing ICC as LR-M or LR-TIV(M). However, a small part
of ICC and HCC may present atypical imaging features, resulting in wrong LI-RADS categories.

CLINICAL RELEVANCE/APPLICATION

LI-RADS v2018 performs high sensitivity, specificity and accuracy in categorizing ICC as LR-M or LR-TIV(M). However, a small part
of ICC and HCC may present atypical imaging features, resulting in wrong LI-RADS categories.
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PURPOSE

Evaluate MRI Gd-EOB enhancement characteristics to differentiate between subtypes of hepatocellular adenomas (HCA).
METHOD AND MATERIALS

48 patients with 79 histopathologically proven HCA who underwent gadoxetic acid-enhanced MRI were enrolled (standard of
reference: surgical resection). Quantitative (lesion to liver enhancement) measurements and qualitative imaging features were
evaluated by two blinded radiologists. Inter-reader variability was tested. Additionally, voxel heterogeneity was evaluated using
texture analysis (pyradiomics).

RESULTS

Overall, 24%(19/79) HHCA, 47%(37) IHCA, 6.5%(5) bHCA and 22.5%(18) UHCA were anayzed. In the hepatobiliary phase (hbp)
87.5%(69/79) of all adenomas were rated as hypo- to isointense. 66%(52/79) showed a heterogeneous Gd-EOB-uptake. 100% of
all IHCA and 80% of all bHCA were rated with a heterogenous uptake of at least 0-25%(p<0.05) (HHCA: 26%(5/19); UHCA: 33%
(6/18); p>0.05), while 63%(24/37) of all IHCA showed a heterogeneous uptake of at least 50% or more (p<0.001). Quantitative
ROI based analyses showed no significant difference between the subtypes (p>0.05). Volume-based analyses showed a significant
increased voxel heterogeneity for IHCA /variance of mean SI: 6465.48; p=0.038) when divided into IHCA and other (vs. 2681.8).

CONCLUSION



Gd-EOB MRI imaging has an additional value for subtype differentiation of HCA, the typical heterogeneous hbp-uptake IHCA can be
identified reliably. Furthermore, when combing typical morphologic MR-appearances of the other HCA-subtypes and their Gd-EOB
behavior sensitivity increases significantly.

CLINICAL RELEVANCE/APPLICATION

Potential of a noninvasive MRI subtype differentation of HCA to avoid unnessecary surgical resection and/or intervention and to
provide evidence in terms of guidelines for benign liver lesions.

SSK07-07 MDCT Imaging Feature Related with Histopathologic Growth Pattern to Predict Response of
Bevacizumab-Based Chemotherapy in Patients with Colorectal Liver Metastases

Wednesday, Dec. 4 11:30AM - 11:40AM Room: S501ABC

Participants

Jin Cheng, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Fan Chai, Beijing, China (Presenter) Nothing to Disclose

Yinli Zhang, Beijing, China (Abstract Co-Author) Nothing to Disclose
Nan Hong, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Danhua Shen, Beijing, China (Abstract Co-Author) Nothing to Disclose
Jing Zhou, Beijing, China (Abstract Co-Author) Nothing to Disclose
Yingjiang Ye, Beijing, China (Abstract Co-Author) Nothing to Disclose
Yi Wang, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
chengjin@pkuph.edu.cn
PURPOSE

To investigate the performance of MDCT imaging features related with histopathological growth patterns (HGPs) in predicting
response of Bevacizumab-based chemotherapy and the 1-year progression free survival (PFS) in patients with of colorectal liver
metastases (CRLMs).

METHOD AND MATERIALS

The study was designed as a two-step protocol. In the first-step, between January 2007 and December 2018, patients who had
chemo-naive resected CRLMs and preoperative MDCT were included. HGPs of each resected CRLMs were retrospectively reviewed.
Multivariate logistic regression based on clinical, pathological and MDCT imaging factors were used to construct a model in
predicting HGPs. The second step included patients who had unresectable CRLMs and were treated with the Bevacizumab-based
chemotherapy between January 2012 and January 2018. The factors related with HGPs were used to build a model to predict the
objective response rate (ORR) and the 1-year PFS by multivariate analyses.

RESULTS

A total of 95 resected CRLMs with desmoplastic (n=52) and replacement (n=43) HGP lesions were assessed in the first-step study.
The enhanced rim on portal venous phase (PVP) was identified as the only independent predictor in distinguishing the desmoplastic
HGP with the AUC of 0.761(95%CI: 0.661-0.860, P<0.001). In the second-step study, 50 CRLM patients with Bevacizumab-based
chemotherapy were included. The enhanced rim on PVP was identified as the only independent significant predictor of ORR and 1-
year PFS by using the multivariable analyses.

CONCLUSION

The enhanced rim on PVP of the baseline MDCT images, which related with the desmoplastic HGP of CRLM, was identified as the
independent prognostic predictor of good outcome for CRLM patients with Bevacizumab-based chemotherapy.

CLINICAL RELEVANCE/APPLICATION

The HGP of CRLMs is capable of predicting response to Bevacizumab treatment and long-term survival. However, the diagnosis of
HGP could only be made via histopathological analysis and the clinical application is restricted. In this present study, the baseline
MDCT imaging feature of enhanced rim on portal venous phase, related with the desmoplastic HGP, was identified as the
independent prognostic predictor of good outcome for CRLM patients with Bevacizumab-based chemotherapy. This imaging feature
could be a potential biomarker in patient selection of target agent treatment, as well as the outcome predicting in patient with
CRLMs.
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PURPOSE
This study was to predict histopathologic growth patterns (HGPs) in colorectal liver metastases (CRLMs) with radiomics model.
METHOD AND MATERIALS

Patients with chemotherapy-naive CRLMs who underwent abdominal contrast-enhanced MDCT followed by partial hepatectomy
between January 2007 and January 2018 were included in this retrospective study. Hematoxylin- and eosin-stained histopathologic
sections of CRLMs were reviewed, with HGPs defined according to international consensus. Lesions were divided into training and
validation datasets based on date of treatment. Radiomic features were extracted from pre- and post- contrast (arterial and portal
venous) phase MDCT images, with review focusing on the segmented tumor-liver interface (TLI) zones of CRLMs. Minimum
redundancy maximum relevance (MRMR) and decision tree (DT) methods were used for radiomics modeling. Multivariable logistic
regression analyses and ROC curves were used to assess the predictive performance of these models in predicting HGP types.

RESULTS

A total of 82 CRLMs with histopathologic-demonstrated desmoplastic (n = 54) or replacement (n = 28) HGPs were assessed. The
radiomics signature consisted of 20 features of each phase selected. The fused arterial and portal venous phase radiomics
signature demonstrated the best predictive performance in distinguishing between replacement and desmoplastic HGPs (AUCs of
0.962 and 0.870 in the training and validation cohorts, respectively). The radiomics model showed good discrimination (C-indices of
0.974 and 0.765 in the training and validation cohorts, respectively).

CONCLUSION

A radiomics model derived from MDCT images may effectively predict the HGP of CRLMs, thus providing a basis for prognostic
stratification and therapeutic decision-making.

CLINICAL RELEVANCE/APPLICATION

1. Radiomics model derived from MDCT images may effectively predict the HGP of CRLMs.2. Radiomics can supplement radiologists'
visual interpretation in morphologically similar tumors.
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PURPOSE

LI-RADS treatment response (LR-TR) algorithm has recently been proposed for the assessment of HCC response to locoregional
therapy. The aim of our study was to evaluate associations between pretreatment (preTx) and posttreatment (postTx) LR-TR
categories with overall survival (OS) in patients with HCC after transarterial embolization (TAE).

METHOD AND MATERIALS

In this IRB approved retrospective single center study, consecutive patients between December 2003 and December 2017 were
included if they had 1 or 2 lesions and underwent TAE +/- ablation, with no prior therapy nor subsequent liver transplantation. Two
radiologists (R1 and R2) reviewed preTx and postTx imaging to assign preTx LI-RADS diagnostic and postTx LR-TR categories, with
agreement measured by kappa statistics. Associations with OS were examined on preTx and postTx variables, including tumor size,
preTx LR categories and LR-TR categories (Viable, Equivocal, Nonviable) using Kaplan-Meier method and Cox proportional hazard
regression.

RESULTS

88 patients (median 71 yo, 71 M, 17 F) were included, the majority having a single lesion (n=79, 83.2%) and either A or B BCLC
stage (n=56, 63.6%). Median OS from first embolization was 35.5 months (95%CI: 26.4 - 50.2). For both readers, preTx tumor size
(Hazard ratio (HR) R1 1.099 (95% CI: 1.030-1.172), R2 1.083 (95% CI: 1.016-1.154)) and LR-TIV vs LR-5 (HR R1 3.511 (95% CI:
1.617-7.625), R2 2.174 (95% CI: 1.010-4.682)) were associated with OS (p<0.05). PostTx tumor size (HR R1 1.158 (95% CI:
1.079-1.243), R2 1.135 (95% CI: 1.054-1.223)) and LR-TR Viable vs Nonviable category (HR R1 3.181 (95% CI: 1.766-5.728), R2
2.701 (95% CI: 1.498-4.872)) were associated with OS (p<0.005). Median OS for LR-TR Viable patients were 22.91 (R1, 95% CI:
17.85-31.96) and 25.64 months (R2, 95% CI: 18.58-35.70), compared to 64.21 months (R1 and R2, 95% CI: 42.71-92.45 and
36.30-94.09, respectively) for Nonviable patients. Interreader agreements were moderate for preTx LR categories (k=0.567 95% CI:
0.359-0.775) and substantial for postTx LR-TR categories (0.691 95% CI: 0.568-0.815).

CONCLUSION
Both preTx LI-RADS categories and postTx LR-TR categories were associated with OS in HCC patients following TAE.

CLINICAL RELEVANCE/APPLICATION



LI-RADS treatment response categories show potential as a surrogate endpoint for overall survival in HCC patients treated by
transarterial embolization. Further validation is needed in larger multi-center studies.
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PURPOSE

To determine whether quantification of liver extracellular volume fraction (fECV) using dual-energy CT allows prediction of liver-
related events (LRE) in patients with cirrhosis.

METHOD AND MATERIALS

This retrospective study included 305 patients with cirrhosis who underwent dual source dual-energy liver CT and had serum
markers within 2 weeks of initial CT imaging. The fECV score was measured using iodine map of equilibrium phase images obtained 3
minutes after contrast injection at 100 kVp and Sn140 kVp. Association of fECV score and serum markers with LRE was
investigated. A risk model combining fECV score (<27 versus = or >27%) and albumin level (<4 versus = or >4 g/dL) was
constructed for predicting LRE.

RESULTS

Increased fECV score (odds ratio, 1.27; 95% confidence interval (CI), 1.15, 1.40) was independently associated wtih
decompensated cirrhosis at baseline (n = 85) along with Model for End Stage Liver Disease score (odds ratio, 1.32; 95% CI, 1.07,
1.63). In patients with compensated cirrhosis, 10.5% (23 of 220) experienced LRE during a median follow-up period of 2.0 years
(decompensation, n =14; hepatocellular carcinoma, n =9). fECV score (hazard ratio, 1.40; 95% CI, 1.22, 1.62) and albumin level
(hazard ratio, 0.26; 95% CI, 0.09, 0.73) were independently predictive of LRE. Mean times to LRE in patients at high (16.5 months,
n = 18), intermediate (25.6 months, n =44), and low (30.5 months, n = 158) risk of LRE were significantly different (p < 0.0001).

CONCLUSION
The fECV score derived from dual-energy CT images allows prediction of LRE in patients with cirrhosis.
CLINICAL RELEVANCE/APPLICATION

The fECV score derived from iodine map of dual-energy CT can predict hepatic decompensation or hepatocellular carcinoma in
cirrhotic patients. Dual-energy scanning is recommended as a part of liver CT during the follow-up of cirrhotic patients.
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PURPOSE

Peritoneal carcinomatosis (PC) is a prognostically relevant metastatic condition which can be difficult to differentiate from
postoperative peritoneal alterations, particularly in early stages. The purpose of this study was to determine whether PC could be
distinguished more accurately from benign peritoneal alterations when using spectral detector CT (SDCT)-derived iodine overlays
(I0) in addition to conventional images (CI) compared to CI only.

METHOD AND MATERIALS

60 oncologic patients, 30 with PC confirmed by histopathology and 30 with non-malignant peritoneal alterations confirmed by
follow-up or PET-CT who received clinically indicated portal-venous phase SDCT scans of the abdomen were retrospectively
included. Two experienced and two less experienced radiologists blinded towards patient group and clinical information evaluated
presence of PC for each patient and rated conspicuity and diagnostic certainty for up to 5 individual lesions per patient using 5-
point Likert scales. Patients were randomized and the subjective assessment was conducted in a session that comprised solely
conventional images and a second one which additionally included color-coded iodine overlay images between which a latency
period of 6 weeks was administered to minimize recognition bias.

RESULTS

In less experienced readers, IO led to an increased sensitivity / specificity (CI: 0.78 / 0.83 vs. CI+IO: 0.82 / 0.88) for PC.
Experienced radiologists showed a higher specificity when employing IO as well, which was however accompanied with a lower
sensitivity (Sensitivity / Specificity: CI: 0.92 / 0.80 vs. CI+IO: 0.73 / 0.82). In the subgroup of patients with history of abdominal
surgery, the rise in specificity averaged over all readers was even higher (CI: 0.78 vs. CI+IO: 0.91). Median Likert scores for lesion
conspicuity were significantly higher for the combination of CI and IO (4 (3-5)) compared to CI only (3 (3-4); p<=0.05) while
diagnostic certainty was comparable (4 (3-5)).

CONCLUSION

Iodine overlays are instrumental in distinguishing benign from metastatic peritoneal lesions, particularly in patients who underwent
abdominal tumor surgery and for less experienced radiologists.

CLINICAL RELEVANCE/APPLICATION

Iodine overlays should be employed as a supplement rather than a surrogate for CI and the additional information on iodine uptake
should not outweigh conventional image features suggestive for PC as this might result in lower overall sensitivity.
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PURPOSE

To examine the benefit and utility of a two-phase, dual-energy (DE) CT protocol for acute GI bleeding protocol (DE-AGIB-CT) in
recent overt GI bleeding.

METHOD AND MATERIALS

Consecutive patients underwent clinically-indicated two-phase DE-AGIB-CT (arterial and portal phases). A gastroenterologist
reviewed all clinical information during hospitalization (endoscopy, angio, surgery) to create the reference standard. The clinical
radiologist report was used to determine site and presence of active extravasation or other findings (e.g., varices, tumor) causing
GI bleeding. After reconciliation, performance of DE-AGIB-CT was estimated. To ascertain the contribution of portal phase and DE
images, 3 GI radiologists evaluated all patients with active bleeding, and an equal number of negative exams chosen randomly.
Radiologists rated confidence in site and imaging evidence of GI bleeding using only mixed kV arterial images, then with mixed kV
portal phase images, and then with dual energy images (50 keV, iodine maps, VNC).

RESULTS



176 patients underwent DE-AGIB-CT for the evaluation of suspected acute GI bleeding. Reference standard identified a cause for
active GI bleeding in 56 patients (31.8%). 31 DE-AGIB-CT exams were positive for active extravasation (29% colon, 26% jejunumy/
ileum, 26% stomach, 19% other). The sensitivity, specificity, positive and negative predictive values of DE-AGIM for correct
identification of imaging evidence of GI bleeding was 61% (95%CI:46%-74%), 91% (84%-95%), 74% (58%-86%), and 85% (78%-
90%). Sensitivity of active extravasation for cause of AGIB is 30 % (18.37%-43.78%). Out of 31 cases with active contrast
material extravasation, in 10 cases (33%), 2/3 radiologists increased confidence in presence of active bleeding by >= 10% by
evaluating portal phase images in addition to mixed kV CTA images. Dual energy reconstructions did not increase confidence in any
cases.

CONCLUSION

The sensitivity of a dedicated protocol for GI bleeding was less than previously reported, even when imaging criteria were extended
beyond luminal extravasation to include identification of causes of GI bleeding. Portal phase imaging increased confidence for GI
bleeding.

CLINICAL RELEVANCE/APPLICATION

Physicians should take into consideration the possibility of limited sensitivity of CTA when they rely on this modality in the diagnosis
and triaging of patients with acute GI bleeding. Portal phase images improve reader confidence.

SSK08-04 Can Dual-Energy CT Replace Perfusion CT in Monitoring Tumor Therapeutic Response and Predicting
Outcomes in Rabbit VX2 Liver Tumors?

Wednesday, Dec. 4 11:00AM - 11:10AM Room: S502AB

Participants

Peijie Lyu, MD, Zhengzhou, China (Presenter) Nothing to Disclose

Yan Chen, Zhengzhou, China (Abstract Co-Author) Nothing to Disclose
Jianbo Gao, MD, Zhengzhou, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:
lvpeijie2@163.com
PURPOSE

To investigate whether dual-energy CT (DECT) can replace perfusion CT (PCT) for monitoring and predicting tumor response to
antiangiogenic treatment in rabbit VX2 liver tumors.

METHOD AND MATERIALS

In 54 VX2 liver tumor-bearing rabbits, a optimal contrast-enhanced DECT protocol during the arterial phase (AP) and portal phase
(PP) was used to reconstruct images from PCT data obtained from the same scan based on time-attenuation curves. The rabbits
were randomized into the control group(n=18),low ( n=20) and high dosage(n=16) treated group. The normalized iodine
concentrations(nIC) and PCT parameters of tumor at different time points (baseline, 2, 4, 7, 10, and 14 days after treatment) were
compared among the three groups. Animals were assessed for survival, tumour size and spread, and tumour and immunohistological
markers at 14 days and after 90 days.

RESULTS

There was no statistical difference in the diagnostic performance for respondents and nonrespondents differentiation between nIC
and PCT parameters at 2 days and 4 days (area under the receiver operating characteristic curve, 0.73-0.76 vs.0.83-0.86) in the
treated group. Radiologic parameters including BF, PEI, nICAP and nICPP at 2 days were positively correlated with the 14-day tumor
size change and immunohistological markers(All P values <0.05). The overall survival days correlated with tumors with higher
baseline mean transit time values on PCT(P=0.023) but not with nIC in both AP and PP.

CONCLUSION

DECT-derived nIC enabled monitor early antiangiogenic treatment effects but could not predict outcome at the end of treatment of
rabbit VX2 liver tumors as compared with PCT parameters.

CLINICAL RELEVANCE/APPLICATION

Dual-energy CT can replace perfusion CT for monitoring tumor response and predicting short-term efficacy to tumor anti-angiogenic
therapy but cannot predict outcome at the end of treatment .
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PURPOSE

Our first goal was to build in vitro liver fat-iron deposition model in order to provide a phantom for fat content quantification in
study. The second goal was to investigate whether iron deposition has an effect on the quantification of the liver-fat fraction using
spectral CT imaging and material decomposition technique.

METHOD AND MATERIALS

Liver-fat-iron mixture samples were prepared as described. A total of 9 samples of 3 groups of homogeneous liver-fat mixed samples
with fat volume percentage of 0%, 10%, 20% and 30% were prepared (group A, B and C, added iron with iron concentration of 10,



20 and 30mg/mL, respectively). All samples were scanned on a GE Revolution CT scanner using GSI mode with rapid tube voltage
switching between 80-140 kVp, and with tube current 320mA, pitch 1.375mm. After the CT scan reconstructed imaging data were
processed with GSI imaging analysis software package for material decomposition and characterization. Fat concentration (on fat-
water bases) measured with consistent ROIs placed in the tube center with a diameter of 8mm. Each sample was recorded at 4
different regions for average and statistical analysis. A linear regression was performed using SPSS 19.0 software to analyze the
relationship between the measured fat concentration and the liver fat concent (LFC).

RESULTS

(1) We had successfully developed liver iron-fat models in vitro for fat content quantification. With the designed fat volume
percentage, the gradient range covered clinical fat content in liver, and the iron concentration of 20, 30 and 40mg/mL simulated
the moderate and severe liver iron overload respectively. (2) The model showed good linear relationship between the measured fat
concentration and LFC. And the linear correlation equation of group A, B and C were y=0.037+61.85(R2 = 0.998, P=0.0.02),
y=0.134x+263( R2 = 0.991, P=0.043), and y=0.074x+195(R2 = 0.998, P=0.02).

CONCLUSION

The presence of iron underestimated of liver fat concent by using spectral CT imaging and material decomposition technique in vitro
experiment.

CLINICAL RELEVANCE/APPLICATION

This study demonstrated the feasibility of using CT spectral imaging and material decomposition techniques to precisely quantify
the fat concentrations under the condition of simultaneous fat deposition and iron deposition, and the presence of iron was a
confounding factor, leading to the underestimation of liver fat content.
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PURPOSE

To assess the utility of bowel wall iodine density obtained from dual source, dual-energy CT enterography (DECTE) as a biomarker
of Crohn's disease (CD) activity.

METHOD AND MATERIALS

Twenty-two patients with CD imaged with DECTE from 2/2016-5/2018 were retrospectively identified by departmental report
search. Iodine maps were created with commercial software (Syngovia®). Iodine content was normalized to the aorta and then
manual region of interest cursors were placed over the visibly assessed maximal and minimal iodine density segments of involved
and unaffected small bowel. The maximum (Imax) and minimum iodine density (Imin) were recorded. A weighted iodine density
(Iweighted) was calculated. Hounsfield units from the blended (50% 150/50% 80kVp) DE images were recorded (mixed HU). The
clinical assessment of disease activity using ESR, CRP, fecal calprotectin, colonoscopy/endoscopy and surgery were the reference
standard. The CD activity index (CDAI) was used as a separate additional reference standard.

RESULTS

Average Imax and Imin of affected bowel were 4.27+1.11(2.4-7.4)mg/mL and 2.71+0.51(2.2-3.9)mg/mL, respectively. Iodine
density of normal-appearing small bowel was 1.40+0.26(0.9-1.9)mg/mL. The Imax and Imin of affected bowel differed significantly
from normal bowel (P<0.0001). Mixed HU (101.82427.5) also statistically differed (46.33+19.62) (P<0.0001). Significant
heterogeneity in the affected segments was present on iodine maps. Using overall clinical assessment as the reference standard, all
patients with Imin>2.6mg/mL, Iweighted>3.3mg/mL, or Imax>4.7mg/mL had clinically active disease. Using CDAI as the reference
standard, all patients with Imin>2.7mg/mL, Iweighted>3.6mg/mL or Imax>5.4mg/mL had clinically active disease. The median
effective dose was 4.64+1.68(2.03-8.12)mSv.

CONCLUSION

Iodine density obtained from DECTE highlights regions of maximal activity within affected bowel segments. An iodine density of
2mg/mL appears to be a threshold between normal bowel and those involved with active CD. Iodine density thresholds
Imin>2.7mg/mL, Iweighted>3.6mg/mL and Imax>5.4mg/mL appear to indicate clinically active disease.

CLINICAL RELEVANCE/APPLICATION
Because CD activity is heterogeneous, more specific targeting of affected segments can pinpoint therapeutic intervention.
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PURPOSE

We assessed a machine learning-based Dual Energy Tumor Analysis (DECT-TA) prototype (Siemens Healthineers) for semiautomatic
segmentation and radiomics analysis of benign and malignant liver lesions seen on contrast-enhanced dual-energy CT (DECT).

METHOD AND MATERIALS

Our IRB-approved study included 103 adult patients (mean age 65 £ 15 years; 53 men, 50 women) with benign (n= 60) or malignant
(n=43) hepatic lesions on contrast-enhanced dual-source DECT (Siemens Force or Flash). Most malignant lesions had histologic
proof; benign lesions were either stable on follow-up CT or had characteristic benign features on MRIL. Low and high kV datasets
were de-identified, exported offline, and post-processed with the DECT-TA for semiautomatic segmentation of the volume and rim
of each liver lesion. For each segmentation, contrast enhancement and iodine concentrations, as well as 585 radiomics features
were derived for different DECT image series. Statistical analyses were performed to determine if DECT-TA radiomics can
differentiate benign from malignant liver lesions.

RESULTS

Iodine concentration, normalized iodine concentrations, mean iodine in the benign and malignant lesions were significantly different
(p <0.0001-0.0084; AUC: 0.695 - 0.856). Iodine quantification and radiomics features from lesion rims (AUC up to 0.877) had higher
accuracy for differentiating liver lesions as compared to the values from lesion volumes (AUC up to 0.856). Random forest
classification yielded higher accuracy for differentiating liver lesions with both the DECT iodine quantification (AUC= 0.91) than
DECT radiomics (AUC= 0.90).

CONCLUSION

The DECT-TA prototype enables accurate differentiation between benign and malignant hepatic lesions based on iodine
quantification and radiomics features.

CLINICAL RELEVANCE/APPLICATION
DECT segmentation, iodine quantification and radiomics can be used for characterizing focal liver lesions.
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PURPOSE

The diagnostic performance of dual-energy CT (DECT) and confidence level of radiologists making the diagnosis on DECT in
suspected acute bowel ischemia (ABI) in comparison with conventional CT were assessed. CT viewing times for conventional CT
and DECT were evaluated.

METHOD AND MATERIALS

This retrospective study included 89 patients with clinically suspected ABI, who underwent Dual-energy CT imaging over 4 years in
a large teaching institution. Clinical, laboratory, operative and biopsy findings were recorded as reference standard. Two
radiologists who were blinded to the reference standard independently assessed conventional CT images to look for ABI, and
subsequently, assessed DECT images. Diagnosis, confidence levels and CT reading times for both conventional CT and DECT were
compared. The readers expressed their confidence levels in assessing bowel ischemia on 5 point Likert scale.

RESULTS

ABI was detected in 13 patients among 89 patients with clinical suspicion. The confidence level of Reader 1 to make the diagnosis
increased by one level in 51.3% after reviewing DECT images; increased by two levels in 10.2%, and remained the same in 35.9%.
For Reader 2, the confidence level increased by one level in 29.2% of patients, increased by two levels in 5.5%, unchanged in
48.6%, and decreased by one level in 15.3%. The mean reading time for conventional CT by Reader 1 was 104.6 £ 57.23 sec, and
the mean additional time to read DECT was 63.5 £ 38.55 sec. The corresponding CT viewing times for Reader 2 were 67.4 + 33.39
sec, and 51.1 * 28.99 sec, respectively.

CONCLUSION

DECT increases the confidence of radiologists in diagnosing ABI with comparable diagnostic accuracy and reasonable extra-viewing
time, as opposed to interpreting conventional CT alone. Hence, DECT is a promising imaging technique for routine clinical use in
suspected ABI.

CLINICAL RELEVANCE/APPLICATION



Acute Bowel Ischemia (ABI) is a clinical emergency, warranting prompt intervention or surgery, and this study aims to assess if
dual-energy CT (DECT) could play a valuable role in evaluation of ABI.
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PURPOSE

To determine whether contrast-enhanced multiphasic dual-energy (DE) CT iodine quantitation correlates with severity of chronic
liver disease.

METHOD AND MATERIALS

This single-center, IRB-approved and HIPAA compliant retrospective study involved 28 patients with (15M; median age, 62 (58-68)
years) and 22 patients without cirrhosis (8M; median age, 67 (51-75) years) who underwent a multiphasic liver protocol DECT. All
three (arterial, portal venous (PVP), and delayed) phases were performed in DE mode. Patient demographics, MELD scores, and
cirrhosis diagnosis were based on electronic medical records. A radiologist obtained Iodine concentration (mg I/ml) by manually
placing ROIs in the caudate, left and right hepatic lobe, aorta, common hepatic artery (CHA), and portal vein (PV) on all 3 phases.
ROI size and position were constant in all phases. Absolute iodine values were divided by those from the aorta for each phase to
derive normalized Iodine quantitation (I). Iodine slopes (A) were calculated as follows: Idelayed-arterial/ time(180 seconds) and
Idelayed-PVP/ time(180 seconds). Slopes were correlated with MELD scores and the area under the curve of the receiver operating
characteristic (AUROC) was calculated to distinguish cirrhotic and non-cirrhotic patients.

RESULTS

Cirrhotic and non-cirrhotic patients had significantly different Adelayed-PVP for caudate (A = 1.350 vs. 2.350, P< .0001), left (A =
1.383 vs. 2.200, P< .004), and right (A = 1.063 vs. 1.913 , P<.0001) lobe. Adelayed-arterial were significantly different for CHA (A
= 2.450 vs. 11.250, P<.023) and PV (A = 2.750 vs. 3.750, P=.013). A statistically significant correlation was found between MELD
scores and Adelayed-PVP of caudate, left and right lobes (rho =0.340, P=.034; rho=0.393, P=.005; rho=0.368, P=.034,
respectively). AUROC for caudate, left, and right lobe Adelayed-PVP in differentiating cirrhotics from non-cirrhotics were 0.794,
0.739, 0.908, respectively.

CONCLUSION

Multiphasic DECT iodine quantitation over time is significantly different between cirrhotics and non-cirrhotics and correlates with
MELD score.

CLINICAL RELEVANCE/APPLICATION

Multiphasic DECT iodine quantitation could serve as a non-invasive measure of cirrhosis and disease severity with high diagnostic
accuracy.
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PURPOSE

The aim of this study was to evaluate the difference between the malignant or benign lymph node by IVIM and to determine the
optimal parameter of IVIM.

METHOD AND MATERIALS

We retrospectively enrolled 98 patients with pathologically proven rectal adenocarcinoma. All patients underwent routine MR
examination and IVIM sequence. A total of 246 lymph nodes were harvested and subjected to histological analysis. The IVIM maps
were automatically generated. The t test, Mann-Whitney U test, and receiver operating characteristic curves was used for
statistical analysis.

RESULTS

All IVIM parameters demonstrated the difference between metastatic lymph nodes and the normal lymph nodes (PD<0.01;
PD*=0.01; Pf<0.001). For metastatic lymph nodes, f value of poorly differentiated rectal carcinoma were lower than
well/moderately differentiated carcinoma, the significant difference was found (Pf=0.03). In addition, D value of mucinous
carcinoma were higher than non-mucinous carcinoma (P<0.01) and D* values were on the contrary (P<0.01). D* showed a
relatively higher area under the curve (AUC)(0.905) and higher sensitivity(94.48%) and specificity(85.33%) than other percentiles
for differentiation of benign or malignant lymph nodes (LNs).

CONCLUSION

The IVIM parameters may distinguish between the malignant and benign lymph node during the primary staging of rectal carcinoma.
D* appears to be a valid and promising parameter to indicate the quality of LNS.

CLINICAL RELEVANCE/APPLICATION

The IVIM parameters can demostrate the malignant or benign lymph node of primary staging of rectal carcinoma. D* is
recommended as part of a MR study prior to tumor removal.
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PURPOSE

To investigate if Dual-Energy CT (DECT) improves polyp detection compared to conventional CT (CCT) at CT Colonography (CTC)
for different fecal tagging levels in an anthropomorphic phantom model.

METHOD AND MATERIALS

A 30 cm diameter colon phantom containing 60 polyps of different shapes (spherical, ellipsoid, flat) and size groups (5-9 mm; 11-15
mm) was serially filled with simulated feces tagged with 4 different iodine concentrations (1.26, 2.45, 4.88, and 21 mg I/ml). The
artificial colon wall, polyps, feces and surrounding fat were tailored to match the spectral properties of human tissue. Low-dose
scans (CTDIvol: 4.5 mGy) were performed on a dual-layer spectral CT with and without an additional outer 6 cm fat-ring (total
diameter 42 cm). The phantom was divided into 336 segments, 276 without and 60 with polyps. Two abdominal radiologists
independently reviewed CCT and DECT images (40 keV monoenergetic) images to record the presence of polyps in each segment
and confidence (3-point Likert-scale.) Sensitivity and specificity between CCT and DECT were compared using McNemar's test,
corresponding ROC AUCs were compared using DelLong's test; reader confidence was compared using Wilcoxon test.

RESULTS

Interrater agreement was substantial (k=0.736). Overall sensitivity was higher at DECT than for CCT (59% versus 42%,
respectively, p<0.001), including scans with the fat-ring (sensitivity: 48% vs 31%, respectively, p<0.001), while overall specificity
was high for both (99.6% and 99.7%, respectively). Greater fecal tagging correlated with higher sensitivity for polyp detection both
CCT and DECT (lowest vs highest tagging, 11 vs 76 % and 28 vs 85%, respectively, both p<0.001). At corresponding tagging
levels, DECT showed higher sensitivity and specificity, resulting in superior ROC AUCs (p<0.003 for all levels). Reader confidence
increased significantly with DECT compared to CCT (1.77 vs 1.54, p<0.001).

CONCLUSION

DECT improves polyp detection sensitivity and confidence in CTC exams, especially with low level fecal tagging. Effects were seen
irrespective of polyp size or shape, and for larger phantom diameter. Study of clinical DECT colonography is warranted.

CLINICAL RELEVANCE/APPLICATION

DECT improves polyp detection sensitivity and confidence in a CTC phantom. Clinical DECT CTC studies to reduce cathartic bowel
preparation or to salvage suboptimal tagged exams are warranted.
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PURPOSE

To retrospectively evaluate morphological findings of chronic diverticular disease and sigmoid carcinoma at computed tomography
colonography (CTC) and to evaluate texture analysis potential in order to differentiate them.

METHOD AND MATERIALS

We included in our IRB-approved retrospective study 95 consecutive patients with histologically proven chronic diverticular disease
(n = 53) or sigmoid carcinoma (n = 42). Two radiologists retrospectively analyzed CTC studies unaware of the histological diagnosis.
One reader scored each exam according to presence or absence of potential discriminators (Length, Wall thickness, Shouldering
phenomenon, Thickening type, Growth pattern, Diverticula, Fascia thickening, Fat tissue edema, Loco-regional lymph nodes,
Mucosal pattern) and performed volumetric texture analysis on the colonic tissue in both groups.

RESULTS

The Findings that suggest carcinoma diagnosis were: absence of diverticula in the affected segment (sensitivity 87.9%,; specificity
90.5%); straightened growth pattern (sensitivity 71.4%,; specificity 90.9%); shouldering phenomenon (sensitivity 90.5%; specificity
81.8%); complete distortion of mucosal folds (sensitivity 95.2%,; specificity 75.8%). Considering mass-like lesions, growth pattern
and mucosal folds distortion lose their diagnostic value. The only morphological finding with higher diagnostic value is absence of
diverticula in the examined segment; its combination with shouldering phenomenon increases carcinoma diagnosis specificity.
Regarding texture analysis parameters, kurtosis (first order feature, HISTO, p<0.001), correlation (second order feature, GLCM,
p=0.0037) and contrast (second order feature NGLDM, p=0.0079) resulted to be significantly different between the two groups.

CONCLUSION

Carcinoma is best differentiated from chronic diverticular disease in CTC by the absence of diverticula in the affected segment and
the presence of shoulder phenomenon. Texture analysis can provide an additional tool in differentiating the two entities when



considering HISTO kurtosis, GLCM correlation and NGLDM contrast, but further studies are needed
CLINICAL RELEVANCE/APPLICATION

Distinguishing colonic carcinoma from chronic diverticular disease at CTC is fundamental due to the extremely different prognosis
and treatment of the two pathologies. CTC is able to do that and texture analysis can be helpful in this diagnostic process.
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PURPOSE

Millions of patients undergo cross-sectional imaging examinations using CT every year. These imaging encounters may represent
opportunities to improve colorectal cancer screening rates with CT colonography among patients who have not received
recommended colon cancer screening. Using a nationally representative cross-sectional survey, the purpose of this study was to
estimate the proportion of patients who have undergone CT examinations among those who have not received recommended colon
cancer screening.

METHOD AND MATERIALS

Survey respondents from the 2015 National Health Interview Survey (NHIS), a nationally representative federal cross-sectional
survey, were analyzed. Participants aged 50-75 without history of colorectal cancer were included. The proportion of patients who
have not received recommended colon cancer screening who underwent CT examinations was estimated. Multiple variable logistic
regression analyses were performed to evaluate the association between sociodemographic characteristics and colorectal cancer
screening adherence. Stata survey procedures were used with NHIS-provided sampling weights to account for complex survey
sampling design and to obtain statistically valid estimates for the civilian, non-institutionalized US population.

RESULTS

13,602 survey respondents met inclusion criteria. 46.8% (45.5, 48.1) reported having ever received a CT scan and 72.1% (70.4,
73.7) of those were eligible for CRC screening. Among those who previously had CT scans, Asian race participants (OR 0.47, 95% CI
- 0.31, 0.72, p = 0.001) and participants without health insurance coverage (OR 0.48, 95% CI - 0.34, 0.70, p < 0.001) had lower
odds of adherence, while increasing household income (OR 1.01, 95% CI 1.00 - 1.01, p < 0.001) and education (OR 1.30, 95% CI
1.10 - 1.54, p = 0.002) were associated with higher odds of adherence. Among participants who did not receive CRC screening,
35.2% (33.3%, 37.2%) reported having a CT scan, representing an estimated 10,904,722 people across the United States.

CONCLUSION

Among patients who have not received recommended colorectal cancer screening, approximately 1 out of 3 report having
undergone a CT examination.

CLINICAL RELEVANCE/APPLICATION

Radiology encounters with patients undergoing CT exams may represent opportunities to improve colorectal cancer screening rates
and utilization of CT colonography across the US.
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PURPOSE

This study aims to predict N stage after neoadjuvant chemoradiotherapy (NCRT) by combining the features of primary tumor and
the features of one lymph node (LN) selected through a radiomics approach.

METHOD AND MATERIALS

229 patients were included in this study, chronologically divided into the discovery cohort (n=183) and validation cohort (n=46).
T2-weighted images were scanned in an oblique direction perpendicular to the intestinal tube with following parameters: repetition
time (TR) = 5700 ms, echo time (TE) = 110 ms, echo number = 25, field of view (FOV) = 180 mm. 41 features were extracted from
the primary tumor and all visible LNs delineated on both pre-NCRT and post-NCRT MRI images. Pathological N stage after excision is
used as ground truth. The LN that has the minimum or maximum value for each feature is selected and combined with the features
of primary tumor to construct a Radiomics model in the discovery cohort by logistic regression with L1 regularization. The model is
tested in the validation cohort and compared with several models.

RESULTS



The average LN number and standard deviation for one patient is 13.4+5.1 in pre-NCRT scanning and 6.744.1 in post-NCRT
scanning. The optimal way of LN selection is by using the maximum cluster prominence. The area under receiver operative curve
(AUC) is 0.840 (95%CI: 0.778-0.890) for discovery cohort and 0.864 (95%CI: 0.731-0.947) for validation cohort. For the model
that only uses tumor features, AUC is 0.580 (95%CI: 0.505-0.653) for discovery cohort and 0.669 (95%CI: 0.515-0.801) for
validation cohort. For the model that uses tumor features and the LN that has the largest volume, AUC is 0.801 (95%CI: 0.736-
0.856) for discovery cohort and 0.839 (95%CI: 0.701-0.931) for validation cohort. For the model that uses tumor features and
average LN features, AUC is 0.741 (95%CI: 0.671-0.803) for discovery cohort and 0.539 (95%CI: 0.386-0.687) for validation
cohort. For subjective evaluation, AUC is 0.650 (95%CI: 0.576-0.719) for discovery cohort and 0.756 (95%CI: 0.607-0.870) for
validation cohort.

CONCLUSION

Radiomics model combining tumor features and features from LN with the maximum cluster prominence shows increased accuracy in
predicting LN metastasis after NCRT for locally advanced rectal cancer (LARC) patients.

CLINICAL RELEVANCE/APPLICATION
Identification of lymph node (LN) status is crucial for assigning patients with LARC to appropriate treatments.
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PURPOSE

To perform a systematic review and meta-analysis regarding the diagnostic performance of MRI for detection of extramural venous
invasion (EMVI) in patients with colorectal cancer.

METHOD AND MATERIALS

MEDLINE and EMBASE were searched up to November 9th 2018. We included diagnostic accuracy studies that used MRI for EMVI
detection in patients with colorectal cancer, using pathology as the reference standard. The methodological quality was assessed
using QUADAS-2. Sensitivity and specificity were pooled and plotted in a hierarchical summary receiver operating characteristics
plot. Meta-regression analysis using several clinically relevant covariates were performed.

RESULTS

Fourteen studies (n = 1751 patients) were included. Study quality was generally moderate. Pooled sensitivity was 0.61 (95% CI
0.49-0.71) and specificity was 0.87 (95% CI 0.79-0.92). There was substantial heterogeneity: Cochran's Q-test (p<0.01), Higgins
12 (98% and 95% for sensitivity and specificity, respectively). Publication bias was present (p = 0.01). Higher prevalence of
advanced T stage, high-resolution MRI and antispasmodic drugs were significant factors affecting heterogeneity (p <0.01).
Location of primary tumor, preoperative treatment status, study design, definition of reference standard, magnetic field strength,
and use of functional MRI sequences were not statistically significant (p = 0.17-0.92).

CONCLUSION

MRI demonstrates moderate sensitivity and good specificity for detection of EMVI in colorectal cancer. Using high-resolution MRI
may improve diagnostic performance.

CLINICAL RELEVANCE/APPLICATION

MRI demonstrates moderate sensitivity and good specificity for detection of EMVI in patients with colorectal cancer. Preoperative
MRI would benefit patients with coloretal cancer for correct staging and subsequent setting of optimal treatment. Furthremore, this
study would provide rationale for future studies evaluating the role of MRI-detected EMVI without pathologic confirmation.
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PURPOSE

To investigate the radiographic signature of biopsy-proven immune-related colitis in patients treated with CTLA-4 inhibitors.
METHOD AND MATERIALS

We retrospectively reviewed medical records of 692 cancer patients treated at our institution who received at least 1 course of an
immune checkpoint inhibitor between 2011 and 2018. Among them, 100 (14%) had biopsy-proven colitis and of those, 97 (97%)
had concomitant imaging. In order to characterize the radiographic features of colitis associated with CTLA-4 inhibitors, we limited
our cohort to patients treated with a CTLA-4 inhibitor who underwent at least 1 baseline and on-treatment abdominal CT.
Abdominal CTs were reviewed by a single radiologist for the presence and imaging characteristics of colitis.

RESULTS

We identified 20 patients with melanoma treated with either ipilimumab (17) or tremelimumab (3) (mean age 69 yrs) who
subsequently developed biopsy-proven colitis. Of those 20 patients, 18 (90%) had radiographic evidence of colitis a mean of 14.6
wks after starting CTLA-4 therapy. Radiographic patterns noted were pancolitis (10 patients, 56%), segmental colitis (7, 39%),
segmental colitis associated with diverticulosis (SCAD, 6, 33%), enterocolitis (3, 17%), and enteritis alone (1, 6%); several patients
had multiple features. Most common CT features of colitis included bowel wall thickening (16 patients, 89%), fluid-filled colon (14,
78%), fat stranding (14, 78%), mesenteric vessel engorgement (12, 67%), and mucosal hyperenhancement (10, 56%). Among the
6 patients with classic SCAD pattern, 3 (50%) also had concomitant involvement of the hepatic flexure, a novel radiographic
finding. Colitis prompted interruption of treatment and initiation of steroids in 6 patients and steroids/infliximab in 12 patients.

CONCLUSION

CTLA-4 inhibitor mediated biopsy-proven immune-related colitis has radiographic findings ranging from segmental colitis to pancolitis
on CT. Bowel wall thickening was the most prevalent finding. A subset of patients with SCAD pattern may have a predilection for
involvement of the hepatic flexure, reported here for the first time. These findings should be prospectively validated in additional
cohorts.

CLINICAL RELEVANCE/APPLICATION

Given the expanding role of immune checkpoint blockade including CTLA-4 inhibition, radiologists should be aware of the imaging
features of immune-related colitis.
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PURPOSE

To develop and validate a diagnostic model comprising CT and clinical/laboratory features for differentiation of complicated from
uncomplicated appendicitis.

METHOD AND MATERIALS

This retrospective study included 1153 adolescent and young adults (mean age % standard deviation, 30 + 8 years) with suspected
appendicitis on CT. We used the data from a previous pragmatic multi-center randomized controlled trial that compared 2-mSv CT
and conventional-dose CT for the diagnosis of appendicitis in 20 teaching hospitals. We included 804 patients from 12 sites for
model development, and 349 patients from eight sites for external validation. The outcome of interest was complicated appendicitis
(perforated or gangrenous appendicitis). Complicated appendicitis was surgically or pathologically confirmed in 300 and 121 patients
in the development and validation set, respectively. We constructed diagnostic models using logistic regression from candidate
predictors comprising eight CT features and 13 clinical/laboratory features. The final model was selected using the Bayesian
information criterion. A simplified rule was derived at a cut-off score targeting 95% sensitivity in the development set. For external
validation, sensitivity and specificity were measured in the validation set, using the detailed model and its simplified rule targeting
95% sensitivity.

RESULTS

Six predictors comprising 5 CT features (contrast-enhancement defect of the appendiceal wall, abscess, periappendiceal fat
stranding, appendiceal diameter, and extraluminal air) and the percentage of segmented neutrophil were included in our model. In
the validation set, the sensitivity and specificity were 95.9% (90.6%, 98.6%) and 19.3% (14.4%, 25.0%) using the detailed model;
and 95% (90%, 98%) and 16% (11%, 21%) using the simplified rule.



CONCLUSION

We propose highly sensitive prediction model for complicated appendicitis, which may contribute to reducing the number of
unnecessary appendectomies performed for uncomplicated appendicitis.

CLINICAL RELEVANCE/APPLICATION

For physicians who are willing to attempt conservative management of appendicitis while minimizing the risk of treatment failure, our
model can be used with expected percentage of false negatives to be less than 1.5%.
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PURPOSE

To evaluate cancer suspected areas in multiparametric MRI (mpMRI) of the prostate which were classified as PIRADS 2 lesions using
scientifically proved MRI criteria of cancer by an experienced reporting investigator

METHOD AND MATERIALS

In 2012-2017 328 out of 929 patients with suspicion of prostate cancer that underwent mpMRI were categorized as PIRADS 2 by a
radiologist with more than 7 years' experience, 198 of them underwent an 18-core TRUS guided biopsy added by 3 additional
samples of the MRI suspected areas. Since 2015 suspicious lesions were evaluated with respect to well-known tumor criteria in
literature. In 2012-2014 suspicious lesions were retrospectively categorized as PIRADS 2. In 61 of 198 patients with PIRADS 2 score
suspicious lesions were found (study group).The negative predictive value (NPV) of PIRADS 2 was assessed.Chi-square-test was
performed to evaluate a possible difference between the number of significant carcinomas in patients with suspicious lesions and in
men with PIRADS score 2 criteria alone.

RESULTS

In the study population cancer was found in 13 of 61 men (21%), significant cancer (Gleason score > 6 or Gleason score 6 with
PSA > 10 ng/ml or tumor areas in both prostate lobes) in 10 patients (16%). 11 of 13 cancer foci showed a good correlation
between the suspected areas in MRI and the biopsy sides. In the control group 25 carcinomas were detected (18%), 16 of them
significant (12%). PIRADS score 2 showed a NPV for significant carcinomas of 87 % in the whole population, 84% in the study group
and 88% in the control group. The number of significant carcinomas detected in the study population was not significant higher
than in the control group.

CONCLUSION

PIRADS scoring provides accurate reproducible reports in interpreting prostate MRI, especially in unexperienced investigators.
Reported weaknesses of the PIRADS system are the straight recommendations of interpreting the different zones of the prostate
with priority to first and second line sequences in diagnosis weighting. Including proved tumor criteria in MRI as early contrast
enhancing foci in the transitional zone or low signal intensity areas in the peripheral zone on T2-weighted images tends to indicate
prostate carcinoma beside PIRADS criteria.

CLINICAL RELEVANCE/APPLICATION

PIRADS 2 lesions could comprise significant prostate cancer foci and should require further diagnostic assessment with additionally
scientific proven tumor MRI criteria.
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PURPOSE

This study aimed to identify clinical and magnetic resonance imaging (MRI) factors that predict clinically significant prostate cancer
(CSQC) in patients with Prostate Imaging Reporting and Data System version 2 (PI-RADSv2) category 3 lesions using histopathology
as a reference.

METHOD AND MATERIALS

This retrospective study included 339 consecutive PI-RADSv2 category 3 lesions that were identified by multiparametric prostate
3T MRI during the January 2009 to December 2018 study period. Transitional and peripheral zone lesions were also included.
Histopathologic diagnosis was determined via radical prostatectomy in 232 lesions (68.4%), and by MRI-guided biopsy in 107 lesions
(31.6%). CSC was defined as a Gleason score equal to or greater than 3+4. Imaging parameters, quantitative measurement, and
PI-RADSv2 category were analyzed by an experienced board-certified radiologist. Univariate and multivariate logistic regression
analyses were performed to identify factors significantly associated with CSC.

RESULTS

Of the 339 included lesions, 124 (36.6%) were CSC, and 215 (63.4%) were benign or non-CSC. Univariate analysis showed prostate
volume (p=0.005), prostate specific antigen density (p=0.049), UCLA score (p<0.001), mean apparent diffusion coefficient (ADC)
(p<0.001), ADC ratio (p<0.001), Ktrans (p=0.012), base, mid, and apex levels (p<0.001), and index lesions (p<0.001) to be
significantly associated with CSC. Multivariate analysis revealed prostate volume (logistic regression coefficient [Coef.]=-0.032,
95% confidence interval [CI]: -0.05 to -0.02, p<0.001), ADC ratio (Coef.=1.478, 95% CI: 0.83-2.13, p<0.001), apex location
(Coef.=1.731, 95% CI: 0.57-2.89, p=0.003), and index lesions (Coef.=1.755, 95% CI: 1.14-2.37, p<0.001) to be independent
predictors of CSC. These findings were used to develop a nhomogram for assessing the probability of CSC among PI-RADSv2
category 3 lesions as shown in Figure 1.

CONCLUSION

Prostate volume, ADC ratio, apex level, and index lesions were identified as the MRI parameters and quantitative measurement
factors that independently predict CSC in PI-RADSv2 category 3 lesions.

CLINICAL RELEVANCE/APPLICATION
MRI parameters and quantitative measurement factors can predict the probability of CSC in PI-RADSv2 category 3 lesions.
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PURPOSE

To comprehensively characterize patients assigned to MRI category PI-RADS 4 and guide clinical management in the case of
negative biopsy.

METHOD AND MATERIALS

This prospectively enrolled, single center cohort study includes 931 consecutive patients after mp-MRI (T2WI,DWI,DCE) at 3T for
prostate cancer detection. 193 patients with PI-RADS assessment category 4 and subsequent targeted MRI/US fusion-guided plus
systematic 12-core TRUS-guided biopsy as reference standard were finally analyzed. The primary endpoint was prostate cancer
(PCa) detection of MRI-subgroups in PI-RADS 4 cases (S1-S3: highly likely clinically significant PCA, overlaying prostatitis, or
overlaying stromal hyperplasia). Secondary endpoints were analyses of clinical data and detection of targeted biopsy cores.

RESULTS

PCa detection rate was 62% (119/193) including 48% clinically significant PCa (csPCa; Gleason score >=344=7). 95% of the index
lesions of MRI-subgroup S1 had PCa, whereas lesions of subgroup S3 had csPCa only in 4%. 7% of the patients targeted biopsy
cores missed the csPCa index lesion. PSA density (PSAD) was significantly higher in PCa patients.

CONCLUSION

Small csPCa can reliably be detected with mp-MRI by experienced readers, but can be missed by targeted biopsy alone. Re-biopsy
of PI-RADS-4-lesions within subgroup S1 is recommended after negative targeted biopsy. Negatively biopsied PI-RADS-4-lesions
within subgroup S3 can be followed-up without early re-biopsy. In uncertain cases PSAD should be considered for biopsy decision.



CLINICAL RELEVANCE/APPLICATION

Re-biopsy of PI-RADS-4-lesions with negative primary biopsy might be adjusted to lesion location, image appearance and PSAD. No
all patients need timely re-biopsy.
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PURPOSE

Interpretation of dirty peripheral zone (PZ) using PI-RADS v2 is a challenge because of unclear criteria in the term between
'indistinct' in diffusion-weighted imaging (DWI) score 2 and 'focal' in DWI scores 3-5. We aimed to investigate the detection rates of
prostate cancer (PCa) in dirty PZ (dirty group) and to identify any differences between dirty and non-dirty control groups.

METHOD AND MATERIALS

266 patients (dirty group = 139; control group = 127) with suspicious PCa were enrolled in this retrospective study. All patients
underwent prebiopsy 3-T MRI and subsequent MRI-guided targeted biopsy and concurrent systemic biopsy. Dirty PZ was defined as
>= three lesions of wedge-shaped, ill-defined or linear hypointensity in the PZ on apparent diffusion coefficient (ADC) maps. Biopsy-
based definition of clinically significant cancer (CSC) was Gleason score >= 3 + 4. Detection rates of all PCa and CSC were
compared between the two groups. Inter-reader agreement for PI-RADS v2 scoring was evaluated.

RESULTS

In 266 patients, detection rates of all PCa were 41.7% for dirty group and 50.4% for control group, respectively (P = 0.157); dirty
group had significant lower detection rates of CSC than control group (19.4% versus 33.1%, P = 0.011). In all 326 target lesions
(dirty group = 176; control group = 150), detection rates of all PCa were 43.8% for dirty group and 50.7% for control group,
respectively (P= 0.222); dirty group had significantly lower detection rates of CSC than control group (21% versus 34.7%, P =
0.0063). Regarding remote lesions from target lesions based on systemic biopsy, detection rates of all PCa and CSC in dirty group
versus control group were 18.7% versus 32.8% (P = 0.027) and 26.9% versus 19.1% (P = 0.731), respectively. For PI-RADS v2
score >=4 or not, a substantial inter-reader agreement was seen for control group (k = 0.723), while a poor inter-reader
agreement was seen for dirty group (k = 0.063).

CONCLUSION

In patients with suspicious PCa, dirty PZ appears to contain approximately 20% CSCs, with fewer detection rates of CSCs than
non-dirty PZ. Furthermore, dirty PZ reveals a poor inter-reader agreement for PI-RADS v2 scoring.

CLINICAL RELEVANCE/APPLICATION

When performing a MRI-guided targeted biopsy, we need a cautious approach for dirty PZ because it may harbor approximately
20% CSCs. However, dirty PZ demonstrates fewer detection rates of CSCs compared with non-dirty PZ.
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PURPOSE

To determine if prostate sextant anatomical nomenclature is consistent between multiparametric MRI (MP-MRI) and transrectal
ultrasound (TRUS) biopsy.

METHOD AND MATERIALS

50 patients (age 60.9+7.2 years, prostate volume 52+29cm3, prostate specific antigen 8.0+4.2 ng/mL) underwent MR-TRUS fusion
biopsy. Standard 12-core sextant biopsies were also performed purely under TRUS guidance and the biopsy core locations relative
to the MP-MRI were recorded. A radiologist sectioned each MP-MRI into base, mid-gland and apex regions as defined by the
Prostate Imaging Reporting and Data System version 2 (PI-RADS). Each TRUS-guided biopsy core location was compared to 3D
reconstructions of the MP-MRI sextant regions to determine the length of the biopsy core located within each sector.

RESULTS

590 biopsy cores were analyzed. Only 47% (92/197) of TRUS-cores targeting the base sampled any of the MP-MRI defined base,
which was significantly less than TRUS-cores targeting the mid-gland (97%, 192/199) and apical (94%, 182/194) regions
(p<0.001). Sampling percentages were not significantly different between right and left-sided TRUS-biopsies of base (p=0.07), mid-



gland (p=0.7) and apical regions (p=0.6). Of the 47% of TRUS-cores targeting the base that did touch the MP-MRI defined base,
only 26%=*18% of the total core length was within the base region-significantly less than mean total core lengths of mid-gland
(59%=24%) and apical (57%=*28%) TRUS-targeted cores within their corresponding MP-MRI regions (p<0.001). A subgroup analysis
of TRUS-cores targeting the base of prostate revealed fewer TRUS-cores sampling the MP-MRI defined base for prostates with
volume greater than 45cm3 (n=24) compared to smaller prostates (n=26): 23%+24% versus 67%+25%, respectively (p<0.001).

CONCLUSION

The PI-RADS MP-MRI definitions of apex, mid-gland and especially base do not match standard TRUS-biopsy, particularly in the
base of larger prostates. Results from this study could be used to define more TRUS relevant PI-RADS definitions of prostate
sectors on MP-MRI.

CLINICAL RELEVANCE/APPLICATION

These results have implications for TRUS-guided biopsy of MP-MRI prostate lesions without software fusion assistance ("cognitive
fusion"), as it may lead to inaccurate targeting.
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PURPOSE

To determine whether compliance with PIRADSv2 technical requirements is related to perceived image quality during prostate
mpMRI read outs.

METHOD AND MATERIALS

62 prostate MRI examinations including T2W and DWI from 62 different institutions acquired within the last 12 months that were
consecutively referred to our center were included. 6 readers assessed images as adequate or inadequate for use in PCa detection
and assessment in addition to ranking image quality on a 1-5 scale. PIRADSv2 technical requirements were synthesized into sets of
7 and 10 rules for T2W and DWI, respectively. Image compliance was assessed using DICOM metadata. Statistical analysis of
survey results and image compliance was performed based on reader quality scoring (Kendall Rank Tau-b) and reader adequate
scoring (Wilcoxon test for association) for T2 and DWI quality assessment.

RESULTS

52/62 (83%) T2 and 38/62 (61%) DW images were rated to be adequate by a majority of readers. Reader adequacy scores showed
no significant association to any rules or combination of rules. For T2 quality, 10/62 (16%) scored as high quality (score >3) by a
majority of readers and 18 studies met all 7 T2 rules. There was a weak correlation (tau-b=0.22) between compliance with
PIRADSv2 technical standards and image quality for T2 which was significant(p-value=0.01). Studies following all PI-RADSv2 T2
rules achieved a higher average quality score (median avg score = 3.58 for 7/7 vs. median avg score = 3 for <7/7, p=0.012). There
was no significant association for individual T2 rules. For DWI quality, 6/62 (9%) scored as high quality by a majority of readers and
4 studies met all 10 DWI rules. Analysis of DWI quality scores found no relationship with PIRADSv2 compliance.

CONCLUSION

Many prostate mpMRI images are of inadequate quality for clinical use and very few images are of high quality. This is especially
true for DWI. Adherence to PIRADSv2 technical requirements doesn't necessarily increase the likelihood of having a qualitatively
adequate T2W or DWI for clinical use.

CLINICAL RELEVANCE/APPLICATION

High quality MRIs are needed for PCa screening and accurate targeting in MRI guided biopsies. The PIRADSv2 Minimum Technical
Standards are not a sufficient threshold to ensure quality.
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PURPOSE

Our goal was to evaluate the novel scoring system in an intra-lesion comparison to the previous version 2 with respect to scoring
variability, cancer detection and usage of the new prostate segments.

METHOD AND MATERIALS

3.0 T-MRI Datasets of 200 patients with MRI/TRUS biopsy (10-core systematic and targeted biopsies) were evaluated in a blinded /
randomized setting. Lesions were marked and PI-RADS 2 and PI-RADS 2.1 assessment categories were assigned by one of three
experienced radiologists (>5 years of reporting prostate MRI), with at least 6 months between the reading sessions. Tumor location
and histopathology results were correlated and detection rates of clinically significant PCa (csPCa; >=Gleason 3+4) were tabulated
against the scores for both versions.

RESULTS

214 lesions were identified and compared, 135 (63.1%) in the peripheral zone (PZ), 79 (36.9%) in the transition zone (TZ). There
was no significant difference in the median PI-RADS 2 vs. 2.1 score (Wilcoxon signed rank PZ: p=0.8 and TZ: p=0.681). Distribution
of PI-RADS-scores and csPCa detection rates for PI-RADS 2 vs 2.1 were: 1: 6 vs. 18 (16.7%/11.1%), 2: 51 vs. 31 (7.8%/12.9%),
3: 28 vs. 35 (17.9%/14.7%), 4: 60 vs. 59 (47.5%/44.1%), 5: 69 vs. 71 (62.3%/62.0%). Cohen's kappa for PI-RADS 2 vs. 2.1 was
0.568 and Cohen's weighted kappa was 0.78. Separated by zones detection rates were (PZ, PI-RADS 2/2.1) 1: 33.3%/22.2%, 2:
10.0%/16.7%, 3: 16.7%/14.3%, 4: 47.2%/47.1% and 5: 65.0%/63.4% and (TZ, PI-RADS 2/2.1) 1: 0.0%/0.0%, 2: 6.5%/10.5%, 3:
20.0%/15.4%, 4: 50.0%/25.0% and 5: 58.6%/60.0%. ROC analysis of the significant cancer detection accuracy revealed an AUC of
0.718 (CI 95% 0.631-0.0.805, PI-RADS 2) and 0.702 (0.613-0.791, PI-RADS 2.1) for peripheral zone lesions and 0.806 (0.706-
0.907, PI-RADS 2) and 0.803 (0.702-0.904, PI-RADS 2.1) for transition zone cancers (p>0.05 for both comparisons). The new
segments (Left/Right Base PZm) were marked in 5/135 (3.7%) of the PZ lesions.

CONCLUSION

Comparing PI-RADS 2 vs. 2.1 showed slight changes in the overall scoring with more pronounced changes in the lower scores and
moderate to good intra-reader agreement between the two versions. ROC-performance remained stable at a high level for both PZ
and TZ and the newly added segments are used in few instances.

CLINICAL RELEVANCE/APPLICATION
PI-RADS 2.1 introduces slight changes which should not prevent an immediate application of the new version.
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PURPOSE

To address limitations in the Prostate Imaging Reporting and Data System version 2 (PI-RADS v2), including interreader
reproducibility and ambiguous assessment criteria for T2-weighted imaging of the transition zone (TZ), the PI-RADS Steering
Committee developed an updated version (PI.RADS v2.1) in 2019. This study aimed to compare the diagnostic performance of PI-



RADS v2 and v2.1 for detecting TZ prostate cancer (TZPC) on multiparametric prostate MRI (mpMRI).
METHOD AND MATERIALS

This retrospective study received institutional review board approval. The participants comprised 58 patients with suspected TZPC
who were undergoing MRI-ultrasound fusion-guided prostate-targeted biopsy (MRGB: at least two cores per MRI-targeted lesion)
for a suspected TZ lesion after 3-T mpMRI, including T2-weighted imaging and diffusion-weighted imaging. The standard of
reference was MRGB-derived histopathology. A lesion with Gleason score (GS) >= 7 or with GS = 3 + 3 and tumor size >= 0.5 mL
(maximum tumor diameter >= 8 mm) was considered as clinically significant PC (csPC). Two readers independently assigned each TZ
lesion with a score of 1-5 for T2WI, a score of 1-5 for DWI, and the overall PI-RADS assessment category according to PI-RADS v2
and v2.1. Diagnostic performance including diagnostic sensitivity, diagnostic specificity, and area under the ROC curve (AUC) were
compared between the two methods using the McNemar and Delong tests.

RESULTS

Of the 58 patients, 26 were diagnosed with csPC (GS=343, 9; GS=3+4, 9; GS=3+5, 1; GS5=443, 4; GS=4+4, 3) and 32 with benign
lesions. Sensitivity between both methods did not differ (100% vs. 92%, p=0.50). Specificity and accuracy were significantly higher
for v2.1 than for v2 (56% vs. 25%, p=0.002 and 72% vs. 59%, p=0.039, respectively). AUC tended to be higher in v2.1 than in v2,
but the difference was not significant (0.859 vs. 0.799, p=0.062). In particular, PI-RADS v2.1 led to 10 false-positive results of
category 3 in PI-RADS v2 being identified as true-negative results of category 2 in PI-RADS v2.1.

CONCLUSION
These observations suggest that PI-RADS v2.1 appears preferable for evaluating TZ lesions in comparison with PI-RADS v2.
CLINICAL RELEVANCE/APPLICATION

PI-RADS v2.1 is suggested to be a more suitable method for detecting csPC in TZ before prostate biopsy. The revisions of PI-RADS
have steadily achieved standardization of qualitative assessment using mpMRI for csPC in the TZ.
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PURPOSE

Conventional echoplanar (EPI) diffusion-weighted imaging (DWI) is prone to susceptibility artifacts. One possible alternative is
zoomed EPI DWI, which has already been shown to reduce distortion artifacts compared to conventional DWI. The aim of this study
was to evaluate the impact of zoomed EPI DWI on prostate cancer detection and lesion classification in multiparametric prostate
MRI.

METHOD AND MATERIALS

Seventy-two patients (mean age 65 y, age range 46 - 84 y) with suspected prostate cancer who underwent prostate MRI at 3T
were included in this retrospective study. Besides T2-weighted and dynamic contrast-enhanced (DCE) sequences, each exam
included both conventional EPI DWI and zoomed EPI DWI. All patients had micro-enema before prostate MRI. Lesions were classified
according to PIRADS v2. All 72 patients had prostate biopsy (combined systematic prostate biopsy and TRUS-guided prostate
biopsy) and 14/72 patients also underwent prostatectomy. The sensitivity and specificity of mpMRI with conventional EPI (mpMRIc)
or zoomed EPI DWI mpMRIz) were evaluated and compared using receiver operating characteristic (ROC) analysis, with the
histopathological workup as the standard of reference.

RESULTS

75 lesions (in 52 patients) were identified on mpMRI (PIRADS 3 or higher). 32/75 lesions (42.7%) were located in the peripheral
zone. Based on mpMRIc, 43/75 lesions (57.3%) were classified as PIRADS 3, 21/75 (28.0%) as PIRADS 4 and 11/75 (14,7%) as
PIRADS 5. Based on mpMRIz, 52/75 lesions (69.3%) were rated as PIRADS 3, 14/75 (18.7%) as PIRADS 4 and 9/75 (12.0%) as
PIRADS 5. No lesions were detected in 20 patients; in this case, the PIRADS score was set to 2. mpMRIc had a lesion-based
sensitivity of 77.8% and a specificity of 93.7%, while mpMRIz DWI had a sensitivity of 55.6% and specificity of 95.2%. The
accuracy of mpMRIz was significantly lower when compared to mpMRIc (p = 0.0064).

CONCLUSION

The accuracy of mpMRI with conventional EPI DWI for prostate cancer detection is superior to the accuracy of mpMRI with zoomed
EPI DWI. Zoomed EPI DWI cannot be currently recommended for routine clinical prostate examinations.

CLINICAL RELEVANCE/APPLICATION

Our study shows that diffusion restriction in prostate cancer is less pronounced on zoomed EPI DWI when compared to
conventional EPI DWI with identical b-values, leading to lower PIRADS scores and lower diagnostic accuracy.
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PURPOSE

Iodinated contrast medium (CM) is still considered a risk factor for post-contrast acute kidney injury (PC-AKI), particularly in
patients with chronic kidney disease and diabetes. However, the impact of the volume of intravenously administered CM has not
been evaluated in a large population. The purpose of this work was to determine the association between CM-volume and the
incidence of PC-AKI in patients who underwent contrast-enhanced computed tomography (CECT).

METHOD AND MATERIALS

This retrospective study included all patients who underwent CECT between May 2017 and November 2018 in a large academic
medical center. All patients with at least one serum creatinine (SCr) value within 7 days before, and at least one SCr value within
24-96 hours after CECT were included. The primary outcome was PC-AKI, defined as >50% or >0.3mg/dL increase in SCr 24-96
hours after CECT. Patient demographics, the 35 most relevant diagnoses (coded according to The International Classification of
Diseases 10), SCr, eGFR, and administered CM volume were extracted systematically searching the hospital electronic medical
record system using a structured query language (SQL). Univariable and multivariable logistic regression analyses were performed.

RESULTS

In total, 3,450 patients were included. PC-AKI occurred in 207 patients (6.0%). Administered median CM volume was 98 mL (84-
124, interquartile) in non PC-AKI, and 100 mL (85-130, interquartile) in PC-AKI. Univariable analyses showed that CM-volume
normalized for weight (calculated as iodine dose/body weight) was not associated with PC-AKI (p=0.172). CM volume normalized for
eGFR (calculated as iodine dose/eGFR) was associated with PC-AKI (OR 1.12 {1.03-1.21%}, P=0.005). Similarly, diabetes mellitus
(DM), atrial fibrillation (AF), and history of cerebral infarction were associated with PC-AKI in univariable analyses (all P<0.05). In
multivariable models adjusted for age, gender and race, independent associations were found for DM, AF, and history of cerebral
infarction (all P<0.05), while CM-volume normalized for eGFR was not independently associated with AKI (P>0.05).

CONCLUSION

In our retrospective cohort of 3,450 patients referred for CECT, the administered CM volume was not independently associated with
PC-AKI.

CLINICAL RELEVANCE/APPLICATION

Our study suggests that typical volume of intravenously administered iodinated CM does not have an independent effect on the
development of PC-AKI in patients referred for CECT.

SSK11-02 Development of Imaging Biomarkers of Contrast-Induced Nephropathy Using Contrast-Enhanced
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PURPOSE

To investigate imaging biomarkers of contrast induced nephropathy (CIN) using contrast enhanced ultrasound (CEUS)
METHOD AND MATERIALS

CIN model was made by administering indomethacin (10mg/kg), L-NAME (15mg/kg), and iopamidol (1mi/kg) in Spargue-Dawley male
rats. After 24 hours, CEUS was performed in CIN rats (n=6) and control rats (n=6) with 12-5 MHz linear probe. Rats were injected
with 0.6 ml of Sonovue (Bracco, Milano, Italy) via tail vein using infusion pump at a rate of 300 mi/hr and CEUS was recorded for 5
minutes from contrast agent injection. Image analysis was performed using dedicated software (QLAB, Philips Medical Systems) and
peak enhancement (PE), time to peak enhancement (TTP), and acceleration time (AT) was measured and compared between two
groups. After CEUS, the rats were sacrificed and blood and kidney tissue were harvested. Blood urea nitrogen (BUN) and creatinine
(Cr) were measured to confirm the development of CIN. Cell apoptosis markers was assessed in kidney tissue. Morphological
changes of tubular cells were evaluated by transmission electron microscopy (TEM). Statistical analysis was performed using Mann-
whitney test and P<0.05 was considered as statistically significant.

RESULTS

BUN and Cr was significantly elevated in CIN model (BUN/Cr, 1574+41/1.6+0.5 mg/dL) compared to control (15.5+3.3/0.3+0.0 mg/dL,
P<0.001). Apoptotic maker (Bax/Bcl-2 level) was significantly higher in CIN model compared to control group (P<0.01). More cells
were stained with cleaved caspase-3 immunohistochemical staining, suggesting more apoptotic cells in CIN model kidney tissue. On
TEM, vacuole formation and mitochondrial expansion phenomenon was detected in CIN group. In terms of CEUS parameters, PE was
significantly higher in control group (median, 15.9 dB; interquartile range[IQR], 3.6) than CIN group (13.1 dB; IQR, 5.1, P=0.043).
TTP was significantly shorter in control group (6.9 sec; IQR, 4.0) compared to CIN group (11.8 sec; IQR, 3.9, P=0.008). AT was
also significantly shorter in control group (2.3 sec; IQR, 1.2) than CIN group (4.2 sec; IQR, 1.9, P=0.003).

CONCLUSION

CEUS parameters including PE, TTP and AT can be used as an imaging biomarker of CIN. In the case of CIN, PE was decreased and
both TTP and AT was prolonged.

CLINICAL RELEVANCE/APPLICATION

CEUS parameters can be used as a biomarker for the understanding pathophysiology of CIN and the development of prevention
strategies of CIN.

SSK11-03 Chemical Exchange Saturation Transfer (CEST) and Magnetization Transfer (MT) Magnetic
Resonance Imaging Helps Detect Metabolic and Structural Characteristics in an Animal Model of Renal
Fibrosis
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PURPOSE

To investigate the value of combined chemical exchange saturation transfer (CEST) and conventional magnetization transfer
imaging (MT) in detecting the metabolic and structural characteristics of renal fibrosis in rats with unilateral ureteral obstruction
(UUO).

METHOD AND MATERIALS

This prospective study was approved by the Institutional Laboratory Animal Ethics Committee. Thirty-five Sprague-Dawley rats
underwent UUO surgery (n = 25) or sham surgery (n = 10). The obstructed and contralateral kidneys were evaluated on days 1, 3,
5 and 7 after surgery as cross-sectional or longitudinal study. After routine MRI, CEST and MT examinations, 18F-
fluorodeoxyglucose (FDG) positron emission tomography (PET) was acquired to detect glucose metabolism. Fibrosis was
subsequently measured by histologic and Western blot analysis. Pearson correlation analysis was used to compare correlations
between asymmetrical magnetization transfer ratio at 1.2 ppm (MTRasym(1.2ppm)) and maximum standard uptake values
(SUVmax), and between magnetization transfer ratio (MTR) and a-smooth muscle actin (a-SMA).

RESULTS

MTRasym(1.2ppm) and MTR of the UUO renal cortex and medulla on day 3 and day 7 were significantly different from those of the
contralateral kidneys (all P < .05). MTRasym(1.2ppm) and MTR of the UUO renal cortex and medulla on day 7 were significantly
different from those of the sham-operated kidneys (all P < .05). MTRasym(1.2ppm) of UUO kidneys medulla was fairly negative
correlated with SUVmax (r =-0.350, P =.021), and MTR of UUO kidneys medulla was strongly negative correlated with a-SMA (r =
-0.744, P < .001).

CONCLUSION



CEST and MT could provide molecular level metabolic and structural information for comprehensive assessment of renal fibrosis in
UUO rats.

CLINICAL RELEVANCE/APPLICATION

In rat models of renal fibrosis, MTRasym(1.2ppm) correlated with SUVmax, and MTR correlated with a-SMA. Extrapolation of these
finding from animal models to human subjects suggested that combined chemical exchange saturation transfer (CEST) and
conventional magnetization transfer (MT) might potentially provide methods for diagnosis and characterization of renal fibrosis in
patients with chronic kidney disease.
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PURPOSE

To analyze the diagnostic efficiency of magnetization transfer (MT) technique in staging of diabetic nephropathy (DN).
METHOD AND MATERIALS

48 patients with DN were enrolled as the observation group in this study, and 35 healthy volunteers as the control group. Patients
with DN were staged to I-1IV according to eGFRs as well as renal function parameters (UAER,Scr,BUN) as a reference standard. All
subjects underwent examination on a 3.0T MRI scanner (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany) with an 18-
channel body phased-array surface coil. A 3D fast low angle shot (FLASH) sequence was scanned for two times to acquire MT
data, first time with a MT saturation pulse (MTon) and second time without (MToff). For MT quantification, the magnetization
transfer rate (MTR) was calculated using following equation: MTR =(MToff-MTon)x100/MToff. MTR value was measured on the MT
map of each subject using the region of interest method. Multiple regions of interest are drawn and averaged in the medullitary
region of the upper kidney, renal hilum, and lower pole. The difference of MTR and laboratory examination in each stage were
compared using one-way AVNON. The sensitivity and specificity of MTR value in the diagnosis of diabetic nephropathy at different
stages were analyzed by ROC curve.

RESULTS

The MTR value of the cortex and medulla were gradually increasing with increase of DN stage (p<0.05). After ROC analysis, the
MTR values of the renal cortex and medulla had a great preformance for distinguishing healthy control group from observation
group, as well as in distinguishing DN VI stage group from other three groups with the area under the curve (AUC) of 0.988 and the
sensitivity and specificity of 100.0% and 97.0%. The diagnostic efficiency of MTR values in renal cortex had no difference with AUC
of 0.975 with the sensitivity and specificity of 94.1% and 95.4% (Delong's test, Z = 1.696, P = 0.090).

CONCLUSION

The MTR values of the renal cortex medulla have higher diagnostic efficiency in distinguishing the staging of DN, especially in
identifying patients with severe diabetic nephropathy.

CLINICAL RELEVANCE/APPLICATION
MT can provide supplementary information for clinical staging about DN.

SSK11-05 Functional MR Imaging Evaluation of Renal Allograft: Role of Blood Oxygen Level Dependent (BOLD)
MRI and Diffusion-Weighted (DW) MRI
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PURPOSE

To study the role of Blood Oxygen Level Dependent [BOLD] MRI and Diffusion weighted [DW] MRI in evaluation of Renal Allografts
and their ability to differentiate normal allografts, acute allograft dysfunction [AAD] and chronic allograft dysfunction[CAD] and also
to understand the correlation between R2* & ADC values and clinical / biopsy parameters.

METHOD AND MATERIALS

This prospective case-control study included 50 post renal transplant patients. Patients were segregated into three different
categories - Normal allograft, AAD and CAD, based on pre-determined clinical criteria. BOLD MRI and DW MRI studies were



performed. Mean R2* and ADC values were analysed by Pearson correlation and were compared across groups using Kruskal Wallis
test. All tests were performed with a two-tailed type-I error rate of P <0.05. A P< 0.05 was considered statistically significant. ROC
curves were drawn to evaluate the feasibility of differentiation.

RESULTS

Out of 50 patients, 23 had normal allografts, 16 had acute graft dysfunction and 11 had chronic graft dysfunction. Mean R2*
values in cortex and medulla were 24 £ 2 and 26 £2 in the normal allograft group,18 £ 2 and 15 + 2 in the AAD group and 41+ 4 and
40 £ 5 in the CAD group. Mean ADC values in patients in the cortex and medulla were 2.38 +0.08 and 2.37 £0.10 in the normal
allograft group, 1.99+ 0.11 and 1.92 £0.16 in the AAD group and 1.6940.13 and 1.67 £0.11 in the CAD group. The higher the
percentage of interstitial edema and tubular atrophy(as in acute dysfunction), lower are the R2* and ADC values. The higher the
percentage of interstitial fibrosis and tubular atrophy(as in chronic graft dysfunction), lower the ADC value and higher the R2*
value. R2* values were significantly reduced in cortex and medulla (p value < 0.001) in AAD group.

CONCLUSION

BOLD MRI-based R2* and DW MRI-based ADC values in renal cortex and medulla significantly correlate with renal functions and
biopsy findings and are likely to be useful in detection of allograft dysfunction and in differentiation of normal allograft from AAD.
The role in differentiation of AAD and CAD was not found to be significant.

CLINICAL RELEVANCE/APPLICATION

BOLD MRI and DW MRI techniques are fast, non-invasive and does not require contrast injection. These functional MRI parameters
[R2*and ADC] are therefore likely to emerge as useful additional imaging options for prompt diagnosis of allograft dysfunction in
post renal transplant patients.
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Kidney: Initial Results
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PURPOSE

To evaluate Fourier decomposition MRI (FD) in comparison to arterial spin labeling (ASL) for the assessment of renal perfusion
properties in healthy subjects and patients with unilateral renal artery stenosis (RAS) (80-90%).

METHOD AND MATERIALS

Fifteen healthy volunteers (mean age 33.0+10.1 years) and five patients with unilateral RAS (mean age 58.4+16.2 years) were
examined on a 1.5 T whole-body MR-scanner (Magnetom Avanto, Siemens Healthineers AG) with a non-contrast enhanced dynamic
2D-TrueFISP sequence (TR/TE 2.06/0.89 ms, acquisition time 180 ms/image, 250 images) and FAIR-TrueFisp ASL sequnece (TR/TE
4.0/2.0 ms, TI 1200 ms, 30 averages) in coronal direction. The acquisition time for FD was 1.30 min and ASL 4.16 min, respectively.
No ECG or respiratory triggering was used. Image registration algorithm (fMRLung 3.0, Siemens Corporate Research) was performed
to compensate the spatial variation of the renal structure. Perfusion parameter maps were calculated for FD and ASL. Perfusion
values were determined over the whole organs. Renal perfusion determined by FD and ASL was calculated for healthy subjects and
separated for each kidney of the RAS patients. All results were compared using the student t-test.

RESULTS

The average renal perfusion of healthy volunteers was for the right kidney FD 275,4+137,2 mi/100ml/min, ASL 277,2+159,9
ml/100ml/min and for the left kidney FD 278,1+158,1 ml/100ml/min, ASL 319,4+157,2 ml/100ml/min, respectively. There was no
significant difference in renal perfusion measured by FD or ASL in healthy volunteers (p>0.05). However, significant difference in
side separate renal perfusion could be measured as well by FD as by ASL of patients with unilateral RAS (p<0.05).

CONCLUSION

FD seems to be an appropriate method for rapid measurement of the renal perfusion. Due to the fast acquisition time, the perfusion
measurement by FD can easily be attached to any clinical protocol. Renal perfusion measured by FD shows comparable results to
the already established ASL method. Alterations of renal perfusion, as unilateral RAS, further can be detected by the new FD
method. Further studies are required to determine the clinical value of FD for functional renal imaging.

CLINICAL RELEVANCE/APPLICATION
FD is novel promising approach for rapid assessment of renal perfusion and might improve functional renal MR imaging in future.

SSK11-07 Assessment of Obstructive Renal Injury with Magnetic Resonance Arterial Spin Labeling: An
Experimental Study in a Rat of Unilateral Ureteral Obstruction
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PURPOSE

To investigate the potential of magnetic resonance arterial spin labeling (ASL) in assessment of obstructive renal injury in a rat
model of Unilateral Ureteral Obstruction (UUO).

METHOD AND MATERIALS

This study was approved by the institutional animal care and use committee. UUO was created in each left kidney of 40 rats. Eight
rats from the model group (n=40) were scanned at each of the five time points (on days 1, 2, 3, 4, 5 after UUO) and then
sacrificed for histological examination. Contralateral kidneys were examined as controls. Another eight rats were examined before
the onset of UUO to get the baseline data. Hematoxylin-eosin, Masson and a-smooth muscle actin (a -SMA) staining assays were
performed. For quantification of renal blood flow (RBF) from a 3.0T scanner, a combination of flow-alternating inversion-recovery
(FAIR) labeling scheme and EPI readout was carried out with following parameters for both global (control) and slice-selective
(label) inversion: TR/TE: 3000/35ms; TI: 1200ms; FOV: 60x60mm2; matrix: 76x58; slice thickness: 4mm; NSA: 10. RBF were
analyzed and correlated with the histopathological results.

RESULTS

Histopathologic examination revealed renal fibrosis of obstructive renal injury on the side with UUO. RBF with ASL of the obstructive
lateral kidney decreased gradually with the prolongation of obstruction. Mean RBF with ASL of the left kidney with days 1, 2, 3, 4, 5
after the UUO were 187.33+31.03, 174.834+24.01, 111.54+30.03, 91.44+29.93, 86.19+22.93 ml/100g/min, respectively, while the
baseline data was 292.36+16.54 ml/100g/min. The RBF with day 1 after UUO significantly decreased in comparison to the control
(p< 0.01). The expression of a-SMA in renal interstitial tissue increased gradually after UUO. RBF with ASL of the obstructive lateral
kidney was negatively correlated with the positive expression of a -SMA (r = -0.72, p<0.01).

CONCLUSION

In this model, obstructive renal injury in the early phase was detected with magnetic resonance ASL; the degree of renal fibrosis
was correlated with the degree of decrease in RBF.

CLINICAL RELEVANCE/APPLICATION

ASL may be a new kind of noninvasive technique to show the change of RBF in the process of obstructive renal injury and even
other diseases, reflecting pathophysiological changes in early stage.

SSK11-08 Non-invasive Measurements of Circadian Variations in Renal Blood Flow Linked to Urinary Output
Parameters
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PURPOSE

In humans, numerous processes are influenced by a circadian rhythm. This also applies to the kidneys and recent years has seen a
growing interest in this field. The novel MRI tehchniques Phase contrast (PC), Arterial Spin Labelling (ASL) and Blood Oxygen Level
Dependent (BOLD) have made it possible to study renal perfusion and oxygenation non-invasively giving a number of advantages
such as no risk for contrast induced conditions and short-time repeatability. In this study we studied total and regional renal
perfusion and regional renal oxygenation over 24 hours linked to urinary output parameters in healthy volunteers.

METHOD AND MATERIALS

Sixteen healthy volunteers (8 female), mean age 23 years were repeatedly scanned at 3T using a scan protocol including PC, ASL
and BOLD sequences every fourth hour for 24 hours. Subjects received a urinary catheter to measure urine output parameters
(urine production, excretion of Na+, K+, protein, creatinine and urea) during the study. In each subject, both kidneys were
analyzed regarding total renal blood flow, regional (cortex, outer and inner medulla) perfusion and regional oxygenation.

RESULTS

Significant circadian variations were found for total renal blood flow measured by PC MRI with increased flow from noon to midnight
and thereafter decreasing flow to the morning hours. For regional renal perfusion measured by ASL no significant circadian
variations could be seen although a similar pattern as for total renal blood flow was seen for cortical perfusion. For oxygenation by
BOLD, no significant circadian variations could be seen. For urinary parameters significant circadian variations could be seen for
urine production, excretion of Na+, K+, Creatinine and Urea, all of them showing decreasing values during the night hours. Urinary
protein excretion also showed decreasing values during the night but this was not found to be statistically significant.

CONCLUSION

In this study we were able to detect circadian variations in total renal blood flow using non-invasive PC MRI. The circadian renal
blood flow pattern correlated well to the circadian pattern of a number of urinary parameters also measured. For regional renal
perfusion and oxygenation, no significant circadian variations could be detected.



CLINICAL RELEVANCE/APPLICATION

Knowledge of circadian variations of renal blood flow could be important for future studies/clinical applications dealing with renal
blood flow alterations.
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PURPOSE

To explore the application of using 80 kV and iterative reconstruction in reducing radiation dose and reducing contrast agent with
improving image quality to optimize renal CT angiography.

METHOD AND MATERIALS

Seventy patients for renal CT angiography were prospectively collected and randomly divided into group A and group B. Group A
used 120kV tube voltage and 600mgl/kg contrast agent, and was reconstructed with 40%ASIR. Group B used 80kV tube voltage
and 350mgl/kg contrast agent, and was reconstructed with ASIR-V from 40% to 100% with 10% interval. The CT values and
standard deviation (SD) of right renal artery, left renal artery were measured to calculate the signal-to-noise ratio (SNR) and
contrast-to-noise ratio (CNR) for renal arteries. The image quality was subjectively scored by two experienced radiologists blindly
using a 5-point system. The effective dose (ED) and total contrast agent was calculated.

RESULTS

There was no significant difference in population characteristics between the two groups (p>0.05). Group B had significantly lower
contrast agent (21.74+3.08g) (reduced by 43.0%) and effective radiation dose(2.10+0.20mSv) (reduced by 67.1%) than those in
group A (38.11+3.74g and 6.39+1.76mSv ) (p<0.001). The CT values of renal arteries in group B with any reconstructions were
slightly higher than those in group A, but the difference was not statistically significant (P>0.05). Compared with 40%ASIR
reconstruction in group A, the SD values of renal arteries with 60%ASIR-V to 100%ASI