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BR101-ED-X

Demystifying Breast MRI: A Pictorial Review of the ACR BI-RADS MRI Lexicon and Reporting

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

Participants
Andra Perja, MD, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Angelica R. Chiorean, MD, PhD, Cluj Napoca, Romania (Presenter) Nothing to Disclose
Madalina B. Szep, MD, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Roxana Pintican, MD, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Maria M. Duma, MD, Cluj Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Calin Pop, Cluj, Romania (Abstract Co-Author) Nothing to Disclose
Diana S. Feier, MD, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Bogdan Fetica, Cluj-napoca , Romania (Abstract Co-Author) Nothing to Disclose
Liliana Rogojan, Cluj Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Calin Schiau, MD, Sebes, Romania (Abstract Co-Author) Nothing to Disclose
Tudor Safirescu, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose
Dan Eniu, Cluj-Napoca, Romania (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

andra.dumitru_bv@yahoo.com

TEACHING POINTS

The purposes of this exhibit are: 1. To review and to illustrate the ACR BI-RADS MRI lexicon. 2. To clarify breast MRI interpreting
and to provide radiologists with a systematic approach of standardized reporting.

TABLE OF CONTENTS/OUTLINE

1. Clinical information and aquisition parameters 2. BI-RADS MRI lexicon a. Amount of fibroglandular tissue b. Background
parenchymal enhancement c. Focus d. Masses e. Non-masses f. Intramammary lymph node g. Skin lesion h. Non-enhancing findings
i. Associated features j. Fat containing lesions k. Location of lesions l. Kinetic curve assesment m. Implants 3. Assessment
categories and management

Printed on: 01/07/20
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Problem Solving with Breast MRI

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

Participants
Jordan M. Burner, MD, Winston Salem, NC (Presenter) Nothing to Disclose
Kelly A. Brozzetti-Cronin, MD, Winston Salem, NC (Abstract Co-Author) Nothing to Disclose
Margaret A. Yacobozzi, MD, Winston-Salem, NC (Abstract Co-Author) Nothing to Disclose

TEACHING POINTS

Following review of this educational exhibit, the reader will better: • Understand clinical scenarios in which breast MRI is an an
effective diagnostic problem solving tool, beyond screening and new diagnosis of breast cancer • Recognize imaging findings and
limitations of breast MRI in the setting of neoadjuvant therapy • Differentiate benign and malignant findings following lumpectomy

TABLE OF CONTENTS/OUTLINE

Current Indications for Breast MRI beyond screening and new diagnosis • Assess for residual disease after lumpectomy with positive
margins -Expected postoperative findings versus suspicious findings • Surveillance of lumpectomy sight • Evaluating response to
neoadjuvant chemotherapy -Potential pitfalls • Axillary metastasis with unknown primary (occult breast cancer detection) • Paget
disease • Evaluation of silicone implants

Printed on: 01/07/20
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False Negative Lesions of Breast Cancer: The Variable Features in Previous MRI

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

Participants
Young-eun Kim, MD, Seoul , Korea, Republic Of (Presenter) Nothing to Disclose
Joo Hee Cha, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hak Hee Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hee Jung Shin, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Grant, General Electric Company
Eun Young Chae, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Woo Jung Choi, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

happyfreekye@daum.net

TEACHING POINTS

Despite the excellent contribution of contrast enhanced breast MRI, there are variable MRI-false negative cases. The purpose of
this exhibit is to familiarize the reader with a variety of false negative findings of breast cancer on previous MRI and help readers in
making an accurate diagnosis. Also, we emphasize that careful and strict application of BI-RADS is necessary as well as an
appropriate biopsy.

TABLE OF CONTENTS/OUTLINE

1. Introduction of false negative breast cancer on MRI. 2. Inclusion criteria. 3. Characteristics of missed cancer. 4. Presentation of
the missed cancers on previous MRI compared with current MRI. 5. Analyzing the reasons of misinterpretation. 6. Presenting some
tips reducing misinterpretation.

Printed on: 01/07/20
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Breast Edema Terminology: To Standardize the Language of T2WI Breast MRI

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

FDA  Discussions may include off-label uses.

Participants
Taiyo L. Harada, Tokyo, Japan (Presenter) Nothing to Disclose
Kazuaki Nakashima, MD, Shizuoka, Japan (Abstract Co-Author) Nothing to Disclose
Takayoshi Uematsu, MD, PhD, Nagaizumi, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

t.uematsu@scchr.jp

TEACHING POINTS

Breast edema on T2WI breast MRI is one of important breast MRI findings because recent studies reported that breast edema can
contribute breast cancer diagnosis and it is a prognostic biomarker of breast cancer. However, ACR BI-RADS MRI lexicon does not
include breast edema terminology now and this situation can cause confusion to use the terminology. To accurately use breast
edema terminology is important to standardize the language of T2WI breast MRI for research and clinical setting. We will: 1. Review
published research about breast edema on T2WI breast MRI and organize breast edema terminology to standardize the language of
T2WI breast MRI. 2. Discuss most effective usage of breast edema terminology based on each pathological finding.

TABLE OF CONTENTS/OUTLINE

1. Introduction: the definition of breast edema 2. Review of breast edema terminology of T2WI breast MRI 3. Diffuse breast edema
and focal breast edema 4. 3 types of focal breast edema 5. Relation between breast edema and neoadjuvant chemotherapy
efficacy 6. Summary

Printed on: 01/07/20
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Contrast Enhanced Mammography versus Dynamic Contrast-Enhanced MRI: Which is Right for Who?

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

Awards
Certificate of Merit

Participants
Rasha M. Kamal, MD, Cairo, Egypt (Presenter) Nothing to Disclose
Mennat-Allah M. Hanafy IV, MA, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Abeer Alsharawy IV, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Hebatallah M. Azzam, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Lamia Bassam, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Mona E. Marey, BA, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Radwa Essam, MBBCh, MBBS, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Amr F. Moustafa, MD, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose
Mohammed M. Gomaa, MD, Cairo, Egypt (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

rashaakamal@hotmail.com

TEACHING POINTS

Both CESM and MRI have features in common. They both use contrast material to enhance morphology assessment and provide
some functional information with comparable sensitivity and specificity. The oververlap between the advantages, limitations and
indications of both modalities poses a diagnostic challenge. Therefore, we aim to clarify which modality is more appropriate to be
used in four different clinical scenarios namely: detection, diagnosis, local staging and follow up of patients after adequate
management.This review would help breast imaging radiologists to understand when to ask for contrast imaging of the breast and
how to choose the optimum modality to be able to make the most appropriate diagnosis.

TABLE OF CONTENTS/OUTLINE

1. Technique of CESM and DCE-MRI. 2. Indications of CESM and DCE-MRI. 3. Advantages and limitations of CESM and DCE-MRI. 4.
Discuss 4 clinical scenarios: Detection, diagnosis, local staging and follow-up 5. Emphasize which of the two imaging modalities is
more appropriate to be used. in each scenario.

Printed on: 01/07/20
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Will You Pass the Test? A Diagnostic Strategy for Breast MRI Interpretation

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

Participants
Lucia I. Beccar Varela, MD, Vicente Lopez, Argentina (Presenter) Nothing to Disclose
Maria Soledad Nocetti, MD, Vicente Lopez, Argentina (Abstract Co-Author) Nothing to Disclose
Veronica E. Grondona, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose
Florencia Melendez, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose
Flavia B. Sarquis, MD, Villa Ballester, Argentina (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

lu,beccar.varela@gmail.com

TEACHING POINTS

• Provide tips for interpretation of a Breast MRI exam for beginners. • Learn through clinical cases to use the information provided
by the different MRI sequences to achieve a correct diagnosis and accurate report using the BIRADS lexicon. • Expose the
diagnostic challenge that some patients constitute in everyday practice.

TABLE OF CONTENTS/OUTLINE

Breast MRI currently has an established and definite role as a clinically useful imaging tool. As the role of breast MRI expands, many
more radiologists, currently involved in breast imaging but not necessarily experienced in MRI, will become involved with the
technique. The purpose of this exhibit is to offer a comprehensive pictorial guide to breast MRI for radiologists in training. Through
clinical cases, illustrations and figures, we aim to provide tips and tricks that are potential pitfalls associated with the interpretation
of the breast MRI examination. At the end we will expose readers to a series of challenging cases in order to improve their
diagnostic accuracy and clinical acumen.

Printed on: 01/07/20
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Assessment of Extent of Disease with Breast MRI Pitfalls for Residents

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

Participants
Lucia I. Beccar Varela, MD, Vicente Lopez, Argentina (Presenter) Nothing to Disclose
Maria Soledad Nocetti, MD, Vicente Lopez, Argentina (Abstract Co-Author) Nothing to Disclose
Veronica E. Grondona, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose
Diego Gangi, Vicente Lopez, Argentina (Abstract Co-Author) Nothing to Disclose
Flavia B. Sarquis, MD, Villa Ballester, Argentina (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

lu.beccar.varela@gmail.com

TEACHING POINTS

• Understand the importance of Breast MRI as an accurate and sensitive diagnostic method for assessment of extent of breast
cancer. • Learn a diagnostic algorithm when examining women with breast cancer to give all the information needed for a correct
pre-operative planning.

TABLE OF CONTENTS/OUTLINE

Assesment of extent of disease is one of the most important indications for use of breast MRI preoperatively. Of all breast imaging
techniques, breast MRI has the greatest sensitivity for the detection of breast cancer. It is for this reason that MR mammography
is especially suited to give additional preoperative information about the tumor size and extent, the presence of an extensive
intraductal component (EIC), posible multifocality or multicentricity, the presence of contralateral breast cancer and lymph node
involvement . This work is a resident primer on, through diferent clinical cases, learning what the surgeon needs to know for
preoperative staging for the effective planning of the appropiate stage-dependent treatment strategy.

Printed on: 01/07/20
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The New Era for Breast Cancer Screening: Abbreviated Breast Magnetic Resonance Imaging

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

Participants
Maria Jose Chico, Buenos Aires, Argentina (Presenter) Nothing to Disclose
Karina Pesce, Capital Federal, Argentina (Abstract Co-Author) Nothing to Disclose
Maria P. Swiecicki, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mariajchico@gmail.com

TEACHING POINTS

To review the technical aspects of Abbreviated Breast MRI. To describe on Abbreviated Breast MRI Protocols. To comment on
current and future directions on this subject matter

TABLE OF CONTENTS/OUTLINE

Introduction and review of current literature. Description of MRI indications for Breast Cancer Screening. Interpretation algorithms.
Illustration with cases from our institution. Conclusions.

Printed on: 01/07/20
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To Scan or Not to Scan, That is the Question: Role of Breast MRI in Cancer Staging

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

Participants
Maria Jose Chico, Buenos Aires, Argentina (Presenter) Nothing to Disclose
Maria P. Swiecicki, MD, Buenos Aires, Argentina (Abstract Co-Author) Nothing to Disclose
Karina Pesce, Capital Federal, Argentina (Abstract Co-Author) Nothing to Disclose
Maria B. Orruma, MD, Hudson, Argentina (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mariajchico@gmail.com

TEACHING POINTS

Describe the advantages and disadvantages of breast cancer staging with MRI. Discuss the surgical outcome after breast cancer
staging with MRI, and consider whether the treatment plan was modified based on the MRI findings. Depict histological types of
breast cancer that have been proven to benefit from breast MRI staging.

TABLE OF CONTENTS/OUTLINE

Introduction and review of current literature. Description of breast MRI indications for cancer staging. Illustration with typical and
atypical teaching cases. Discussion of benefits and potential pitfalls of breast MRI in cancer staging.

Printed on: 01/07/20
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Diffusion-Weighted Imaging (DWI) and ADC Features of Triple Negative Breast Cancer (TNBC) Pre and Post
Neoadjuvant Chemotherapy

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

Participants
Patricia A. Baron Rodiz, MD, Madrid, Spain (Presenter) Nothing to Disclose
Paul M. Aguilar Angulo, MD, Toledo, Spain (Abstract Co-Author) Nothing to Disclose
Ruben Giovanetti Gonzalez, MD, Toledo, Spain (Abstract Co-Author) Nothing to Disclose
Lina Marcela CRUZ HERNANDEZ, Toledo, Spain (Abstract Co-Author) Nothing to Disclose
Pilar Sanchez Camacho, Toledo, Spain (Abstract Co-Author) Nothing to Disclose
Cristina Romero, MD, Toledo, Spain (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

patriciabaronrodiz8@hotmail.com

TEACHING POINTS

- To review the MRI features of triple negative breast cancer. - To provide the DWI and ADC features of TNBC pre and post
neoadjuvant chemotherapy. - To provide a systematic approach for the diagnosis of TNBC with MRI. - To assess the role of DWI
and ADC for neoadjuvant chemotherapy (NAC) follow-up.

TABLE OF CONTENTS/OUTLINE

TNBC accounts for 10%-20% of all breast cancers and is a clinical challenge because of its aggressive nature and poor prognosis.
At present, cytotoxic chemotherapy is the standard treatment option for these patients. Pathologic complete response (PCR) rates
after neoadjuvant chemotherapy have been shown to be higher in triple-negative breast cancers compared with estrogen receptor-
positive breast cancers. MRI consistently demonstrates the presence of all TNBC with a higher level of accuracy compared with
other tumors sub-types, and provides a reliable baseline for neoadjuvant chemotherapy (NAC) follow-up. Preliminary studies also
suggest that MRI may predict complete NAC response in TNBC more sensitively than other methods. We present a collection of
cases of TNBC that were diagnosed by US or stereotactic-guided biopsy showing the DWI and ADC features pre and post
neoadjuvant chemotherapy.

Printed on: 01/07/20
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Clinical and Radiological Approach to Different Causes of Mastitis

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

FDA  Discussions may include off-label uses.

Participants
Youstina G. Ebrahim, MD, Giza, Egypt (Abstract Co-Author) Nothing to Disclose
Mariam R. Louis, MD, Cairo, Egypt (Presenter) Nothing to Disclose

For information about this presentation, contact:

youstina_youanna@yahoo.com

TEACHING POINTS

1. This exihibit shows an algohythm which can help in reaching the cause of mastitis based on the sono-mammograohy and MRI
imaging. 2. The exihibit shows how MRI can help to differentiate the causes of masitis.

TABLE OF CONTENTS/OUTLINE

Different causes of mastitis. How to approach a case with mastitis. Role of MRI in differentiationof the benign and malignant
mastitis. Illustrative cases.

Printed on: 01/07/20
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Non-Contrast-Enhanced Breast MR Screening for Women with Dense Breasts

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

FDA  Discussions may include off-label uses.

Participants
Takayoshi Uematsu, MD, PhD, Nagaizumi, Japan (Presenter) Nothing to Disclose
Kazuaki Nakashima, MD, Shizuoka, Japan (Abstract Co-Author) Nothing to Disclose
Taiyo L. Harada, Tokyo, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

t.uematsu@scchr.jp

TEACHING POINTS

The sensitivity of dense breast mammograms could be about half the near 100% sensitivity of fatty breast mammograms. The
current reports show that contrast-enhanced breast MRI (CE MRI) outperforms mammography and ultrasound in all women with any
breast cancer risk. Nowadays, abbreviated breast MRI protocols are developed, it is shorter and less costly than CE MRI. However,
it still needs an intravenous contrast agent. It is costly, painful, time-consuming, and health concerns. Recent studies reported
non-contrast-enhanced breast MRI screening using diffusion-weighted imaging (DWI) and STIR/T2WI might be useful as a
supplemental breast cancer screening modality. We will: 1. Review the current status and clinical pathways regarding non-
contrast-enhanced breast MRI screening using DWI and STIR/T2WI 2. Discuss and propose non-contrast-enhanced breast MR
screening for women with dense breasts.

TABLE OF CONTENTS/OUTLINE

1. Introduction 2. Overview of non-contrast-enhanced breast MRI using DWI and STIR/T2WI 3. Detection, diagnosis, and
characterization using non-contrast-enhanced breast MRI using DWI and STIR/T2WI 4. Assessment criteria for non-contrast-
enhanced breast MR screening 5. Illustrate findings of non-contrast-enhanced breast MRI using DWI and STIR/T2WI with
pathological findings 6. Summary

Printed on: 01/07/20
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Dreadful Tuberculosis Affecting the Mammary Tissue

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

FDA  Discussions may include off-label uses.

Participants
Palak Thakrar, Mumbai, India (Presenter) Nothing to Disclose
Mitusha Verma, MBBS, Mumbai, India (Abstract Co-Author) Nothing to Disclose
Saumya C. Rao, MBBS, Mumbai, India (Abstract Co-Author) Nothing to Disclose
Deepak Patkar, MD, Mumbai, India (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

drpalakt@gmail.com

TEACHING POINTS

Breast tuberculosis can clinically and radiologically mimic carcinoma. MRI helps to differentiate based on the associated features
and enhancement pattern.

TABLE OF CONTENTS/OUTLINE

It is rare to have tuberculosis involving the breast, even in the countries which are endemic for tuberculosis with a high number of
pulmonary and non-pulmonary cases. Having atypical clinical features, the true diagnosis of the disease remains obscure and is
often mistaken for inflammatory carcinoma. MRI aids to differentiate tuberculous mastitis and abscess from inflammatory carcinoma,
although there may be a clinical overlap of the symptoms. We observed the absence of diffuse skin thickening, skin oedema, no
satellite lesions, no extra-parenchymal spread of disease such as pectoralis infiltration. Most importantly the kinetics showed
typically Type I pattern of progressive enhancement with a continuous increase in signal intensity on each successive contrast-
enhanced image in tuberculosis, unlike inflammatory carcinoma which typically shows initial rapid enhancement with washout or
plateau curves. Our cases had primary breast tuberculosis. The findings were confirmed on histopathology by image-guided biopsy
which stated granulomatous disease and positive Acid-Fast bacilli on Ziehl-Neelsen staining.

Printed on: 01/07/20
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Breast MRI: Identification of Malignancy in the Lactating Patient

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

Awards
Certificate of Merit

Participants
Sophia R. O'Brien, MD, Philadelphia, PA (Presenter) Nothing to Disclose
Samantha P. Zuckerman, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Katrina Korhonen, MD , Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Susan Domchek, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Emily F. Conant, MD, Philadelphia, PA (Abstract Co-Author) Grant, Hologic, Inc; Consultant, Hologic, Inc; Grant, iCAD, Inc;
Consultant, Advisory Panel, iCAD, Inc; Speaker, iiCME

For information about this presentation, contact:

sophia.obrien@pennmedicine.upenn.edu

TEACHING POINTS

The purpose of this exhibit is to: 1. Review the controversy over the use of breast MRI during lactation: a. There is widespread
belief that breast MRI is limited by lactational changes b. Multiple studies have in fact shown that malignancy can be distinguished
from lactational changes on breast MRI 2. Review the breast MRI findings of normal lactational changes 3. Describe the unique
imaging characteristics of breast cancer in relation to normal lactational changes on breast MRI

TABLE OF CONTENTS/OUTLINE

- Briefly review the imaging characteristics of normal lactational changes seen on breast MRI - Imaging cases demonstrating normal
lactational changes on breast MRI with corresponding mammography - Review the literature for the perceived limitations of breast
MRI during lactation - Review studies which have demonstrated breast MRI's utility in the lactating patient - Describe the imaging
features that allow malignancy to be distinguished from normal lactational changes - Imaging cases of malignancy identified in the
lactating breast. Each case will have mammographic and sonographic correlations as well as non-lactating breast MRI in the same
patient when available.

Printed on: 01/07/20
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Not Blind Enough: What Radiologists Need to Know to Avoid Over-Reporting Implant Failures Magnetic
Resonance Imaging

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

Participants
Chitrangada Singh, MD, Mumbai, India (Presenter) Nothing to Disclose
Urszula Wegner, MD, Norwich, United Kingdom (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

chitrangada.singh@gmail.com

TEACHING POINTS

A dozen of educational articles are available describing breast implant failures and complications. However we realised the need to
emphasises on the -a) Limits of normalcy when imaging breast implants in the clinics. b)Substantial and balanced guidelines to
prevent over-diagnosis as well as missing grave complications like Implant associated B-Cell lymphomas

TABLE OF CONTENTS/OUTLINE

-Introduction to Breast Implants MRI- (including a small table for MRI Breast Reporting tips) -A brief description of the various types
of implant failures and normal conditions that can mimic them.-Assessment protocol and flowchart to avoid over-diagnosis of the
same -Summary

Printed on: 01/07/20
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Mentorship, Sponsorship, and Coaching: Key Faculty and Resident Development Concepts and a Guide for
Successful Implementation in the Radiology Department

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

Participants
Sofya Kalantarova, MD, Mineola, NY (Presenter) Nothing to Disclose
Ragni Jindal, MD , Mineola, NY (Abstract Co-Author) Nothing to Disclose
Jonathan Minkin, Mineola, NY (Abstract Co-Author) Nothing to Disclose
Christopher M. Foresto, MD, Jericho, NY (Abstract Co-Author) Nothing to Disclose
Douglas S. Katz, MD, Mineola, NY (Abstract Co-Author) Nothing to Disclose
Jason C. Hoffmann, MD, Garden City, NY (Abstract Co-Author) Speakers Bureau, Merit Medical Systems, Inc; ; 
Miltiadis Tembelis, Mineola, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

Jason.Hoffmann@nyulangone.org

TEACHING POINTS

1. While mentorship, coaching, and sponsorship are used interchangeably by some people, they are three very different concepts
and approaches to professional development.2. An understanding of the key differences between mentorship, sponsorship, and
coaching will allow administrators and leaders to more effectively design and implement faculty and resident development
programming at their institution.

TABLE OF CONTENTS/OUTLINE

Define mentorship, coaching, and sponsorship.Review similarities and differences between these employee development
concepts.Highlight the use of these three approaches in the business world, medicine, and specifically in radiology.Detail how each
of these may be used in unique situations, depending on the needs of the trainee.Review the current status of mentorship,
coaching, and sponsorship programs in radiology training.Provide a guide for use of these professional development tools within
radiology training.Suggest unique uses and/or combinations of these tools to maximize resident and faculty development in the
radiology department.

Printed on: 01/07/20
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Optimizing the Mentor-Mentee Relationship: A Guide for Mentees

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

Participants
Monica M. Sheth, MD, Manhasset, NY (Presenter) Nothing to Disclose
Tara M. Catanzano, MD, Springfield, MA (Abstract Co-Author) Nothing to Disclose
Jordana Phillips, MD, Newton Center, MA (Abstract Co-Author) Research Grant, General Electric Company Consultant, General
Electric Company
Georgeann McGuinness, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

monica.sheth@nyulangone.org

TEACHING POINTS

1. Before you can find a mentor, you must determine your personal and professional needs. 2. Mentors can help you navigate your
organization and provide guidance, support, and encouragement to help you reach your goals. 3. Sometimes you need a sponsor, a
more senior person who can openly advocate on your behalf and connect you to career opportunities. 4. It is important to have
multiple mentors, both male and female, in varying professional stages. 5. Mentees should 'manage-up' and be active participants in
the mentor-mentee relationship.

TABLE OF CONTENTS/OUTLINE

1. Discuss the value of mentorship in career growth 2. Discuss the difference between mentors, sponsors, and career coaches and
when each would be needed 3. Review the importance of understanding yourself, your core values and goals in order to find the
appropriate type of mentor 2. Review how to be a SMART goal writer & provide a personal evaluation worksheet example 5.
Recognize characteristics of high-quality mentors and where to find them 6. Identify methods for mentees to promote effective
mentor relationships

Printed on: 01/07/20
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Evaluation of Peripheral Vascular Disease Using CT and MR Angiography

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

Participants
Hye-Young Choi, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Hyun Jung Koo, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Joon-Won Kang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Dong Hyun Yang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

radkoo@amc.seoul.kr

TEACHING POINTS

1. Review the imaging modalities for peripheral vascular disease 2. Describe the strengths and limitations of CT angiography,
enhanced MR angiography and non-enhanced MR angiography 3. Demonstrate various CT and MR images of peripheral vascular
disease

TABLE OF CONTENTS/OUTLINE

1. Introduction - Disease entities of peripheral vascular disease - The use of CT and MR angiography - Needs of non-enhanced MR
angiography 2. Imaging Modalities 1) CT angiography protocol 2) MR angiography protocol - Contrast enhanced MR angiography -
Non-enhanced MR angiography (sequences such as REACT, TOF, ASL, BOLD) 3. Various Cases - Traumatic injury (for flap
operation) - Critical limb ischemia including diabetes foot - Peripheral arteriovenous malformation

Printed on: 01/07/20
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Comparison of Non-Contrast MR Angiography to CT Angiography to Evaluate the Access Route of
Transfemoral Transcatheter Aortic Valve Replacement

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

Participants
Naoki Hosoda, Tokyo , Japan (Presenter) Nothing to Disclose

For information about this presentation, contact:

hosoda121@gmail.com

TEACHING POINTS

1) To describe the assessment method for access route of transfemoral Transcatheter Aortic Valve Replacement (TAVR). 2) To
describe the scan parameters of Non-contrast MR Angiography (NC-MRA). 3) To describe the usefulness of NC-MRA to evaluate the
access route of transfemoral TAVR, using the data compared NC-MRA and CT Angiography (CTA).

TABLE OF CONTENTS/OUTLINE

Assessment points and images of access route of transfemoral TAVR: diameter, tortuousness, presence or absence of calcification,
cross sectional images, volume rendering. Advantages and limitations of NC-MRA: non-contrast, respiratory gating, short time scan,
signal void of calcification. It was suggested that the assessment of access route of transfemoral TAVR using NC-MRA is useful by
comparison of measurement results (n=560). Since NC-MRA can be performed without using contrast media, it can be applied to
patients with renal dysfunction or contrast allergy. This method uses respiratory gating and can be used for arrhythmia patients.
The scan time is about 4 minutes, comparable to CTA. Since calcification is difficult to recognize in MRI, evaluation of calcification
requires plain CT.

Printed on: 01/07/20
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RSNA AI Deep Learning Lab: Beginner Class: Classification Task (Intro)

Sunday, Dec. 1 10:30AM - 12:00PM Room: AI Showcase, North Building, Level 2, Booth 10342

AI BR CH CT GI HN IN MR NR

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

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

Special Information

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

ABSTRACT

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

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

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

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

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

To assess clinical and imaging characteristics of high-risk lesions detected by MRI-guided core biopsy and to evaluate upgrade
rates to carcinoma at surgical excision

METHOD AND MATERIALS

A retrospective review was performed for all women presenting to an academic breast radiology center for MRI-guided biopsy from
January 2015 - November 2018. Histopathological results from each biopsy were extracted, and high-risk lesions [atypical ductal
hyperplasia (ADH), lobular carcinoma in situ (LCIS), atypical lobular hyperplasia (ALH), radial scar, papilloma, flat epithelial atypia
(FEA), and benign vascular lesion] were included for analysis. Clinical history, imaging characteristics, surgical outcome following
excision, and follow-up data were also recorded. If the lesion was excised in a mastectomy specimen or a lumpectomy specimen
with a known cancer, then upgrade status was deemed indeterminate and not included in the upgrade rate calculation. Rigorous
radiologic pathologic correlation was performed of upgraded lesions to determine whether biopsy results were concordant and the
lesion was adequately sampled.

RESULTS

Of 810 MRI-guided biopsies, 189 biopsies (23.3%) met inclusion criteria as high-risk lesions. Excluded were 151 (18.6%) malignant
and 470 (58.0%) benign lesions. Mean patient age of the included patients was 58.4 years (range 30-83). Upgrade rate was
indeterminate in 41 (21.7%) of high-risk lesions. Surgical upgrade rates were high for ADH 32.4% (12/37) and FEA 100.0% (2/2);
moderate for LCIS 7.0% (3/43); and low for ALH 0.0% (0/10), radial scar 0.0% (0/24), papilloma 0.0% (0/29), and benign vascular
lesions 0.0% (0/3). Of the upgraded lesions, 82.4% (14/17) had concurrent breast carcinoma (7 contralateral and 7 ipsilateral), and
76.5% (13/17) were upgraded to DCIS or well-differentiated carcinoma. ADH was significantly more likely to be upgraded than non-
ADH lesions (p<0.0001).

CONCLUSION

ADH obtained on MRI-guided core biopsy warrants surgical excision. Other high-risk lesions, however, may be candidates for imaging
follow-up rather than surgical excision, especially in the setting of no concurrent breast carcinoma, and after meticulous radiologic-
pathologic correlation.

CLINICAL RELEVANCE/APPLICATION

Identifying subsets of high-risk lesions biopsied under MRI-guidance that are rarely upgraded to carcinoma at surgical excision can
safely prevent many women from undergoing surgery.
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PURPOSE

To determine the predictive value of tumor necrosis at baseline DCE-MRI on treatment response to NACT in TNBC patients.

METHOD AND MATERIALS

This IRB-approved study includes 85 patients with stage I-III TNBC, who had baseline MRI, underwent NACT followed by definitive
surgery. Tumors were segmented on the early phase subtraction of DCE-MRI. Necrosis was identified as non-enhancing intra-
tumoral tissue on DCE with high T2 signal and shine through on the Apparent Diffusion Coefficient (ADC). Necrotic tumors were
segmented with and without inclusion of necrotic regions. The longest dimension of the tumors, volume and percent of necrosis
were calculated from contours. Metrics of necrosis were compared with pathologic complete response (pCR) or non-pCR in tissue
evaluated after surgical resection, T stage of the tumor, and regional lymph node (LN) involvement at staging and at surgery
(positive vs negative). Receiver operating characteristic (ROC) curves, Wilcoxon rank sum tests, and odds ratios (OR) were used
for analysis.

RESULTS

Necrosis was seen in 31 pts (36.5 %), median volume was 4.8 cm3 (range 0.7-945 cm3), median percent was 22.8 % (range 4.6-86
%). pCR occurred in 37 pts (43.5%). There was no significant association between pCR and presence of necrosis (OR = 1.4, 95% CI
(0.6, 3.3), P=0.49). The volume and percent of necrosis were not significantly different between pts with pCR and non-pCR
[AUROCC = 0.52, 95% CI (0.40, 0.65); p=0.69; AUROCC = 0.54, 95% CI (0.41, 0.66) p = 0.52, respectively]. No significant
association between T stage of the TNBC and presence of necrosis [OR = 2.3, 95% CI (0.6, 8.8) p = 0.23] was found. Necrotic
lesions were seen in 21% (3/14) T1 lesions, 39% (17/44) T2 and 37% (10/27) T3-T4 lesions. There was no significant association
between baseline necrosis and LN involvement at staging or at surgery [OR = 0.9, 95% CI = (0.4, 2.1), p= 0.73; OR = 0.5, 95% CI
= (0.1, 1.4), p=0.16 respectively]. Tumor necrosis was seen in 38% (15/39) LN+ and in 35% (16/46) LN- pts at staging; 41%
(26/64) LN+ and 24% (5/21) LN- pts at surgery.

CONCLUSION

Tumor necrosis at baseline in TNBC patients was not associated with pCR or nodal involvement and was not a predictor of response
to NACT.

CLINICAL RELEVANCE/APPLICATION

Our study found that tumor necrosis at baseline imaging in TNBC patients had no association with their treatment response and
therefore should not affect their treatment planning.
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PURPOSE

To evaluate the feasibility of image fusion between ultrasound (US) and supine magnetic resonance (MR) in breast cancer patients
and to evaluate the differences in tumor location between prone and supine positions.

METHOD AND MATERIALS

This prospective study was approved by our institutional review board, and informed consent was obtained. Between May 2016 and
December 2017, 88 patients who were undergoing additional supine MR (MRsup) following routine prone MR (MRpro) for breast
cancer were included. Clockwise location of the tumor and discrepancies in the distances from nipple to lesion (NLD), skin to lesion
(SLD), and lesion to chest wall (CLD) were evaluated between MRpro and MRsup (MRpro-sup), MRpro and MRsup navigated US
(MRpro-USnav) and MRsup and USnav (MRsup-USnav). Associations between breast thickness and measurement discrepancies
were analyzed using Pearson's correlation.

RESULTS

Total 91 index lesions were evaluated in 88 patients. The intraclass correlation coefficients (ICCs) for the clockwise location of
MRpro and MRsup compared with USnav were 0.994 (range: 0.990-0.996) and 0.998 (range: 0.996-0.998), respectively. The mean
MRpro-sup and MRpro-USnav measurement discrepancies were greater than those of MRsup-USnav. NLD showed the smallest mean
MRsup-USnav measurement discrepancy. Most outer locations showed greater mean measurement discrepancies than inner
locations, and each NLD, SLD, and CLD mean measurement discrepancy showed different tendencies according to location and
lesion depth. High breast thickness showed significantly greater mean measurement discrepancies than low breast thickness
(cutoff: median thickness of 74 mm). Breast thickness showed moderate and strong correlations with MRpro-sup (r=0.583,
p<0.001) and MRpro-USnav (r=0.634, p<0.001) CLD discrepancies, and weak correlations with MRpro-sup (r=0.347, p=0.001) and
MRpro-USnav (r=0.343, p=0.001) NLD discrepancies.

CONCLUSION

Image fusion between US and supine MR is feasible in breast cancer patients, although there is a considerable difference in tumor
location measurements between prone and supine positions, especially with thicker breasts.

CLINICAL RELEVANCE/APPLICATION

Supine MRI-navigated US is feasible, and the error range between supine and prone position is predictable and may be helpful for
estimating breast cancer location and surgical planning.
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PURPOSE

Conserving surgery of breast cancer is conventionally performed by referring MRI acquired in the prone position owing to its
accurate detection of the tumor extent. However, the shapes of breast and cancer during MRI scan differ from those under
surgery, because the surgery is performed in the supine position. The aim of this study was to evaluate usefulness of MRI
projection mapping system (PMS), which we have developed as a prototype, for determining the tumor extent and surgical line in
patients who underwent conserving surgery of breast cancer.

METHOD AND MATERIALS

Eleven patients with invasive breast cancer were enrolled. Contrast-enhanced breast MRI in the prone and supine positions was
performed separately using a 1.5 T. Conserving surgery of breast cancer was performed based on the conventional method: its
extent was determined by palpation, ultrasonography (US) and prone MRI. Immediately before the surgery, maximum intensity
projection (MIP) image generated from supine MRI was projected onto the breast surface using structured light method by the MRI-
PMS, which consisted of projector-camera system and personal computer. We compared the tumor location and associated
intraductal component between the conventional method, MRI-PMS and pathohistological findings.

RESULTS

MRI projection mapping was successfully completed in 9 of the 11 patients; an operational failure occurred in 2 patients. The
discrepancy of tumor location ranged from 3 to 9 mm (mean, 4.5 mm) between the conventional method and MRI-PMS. The 5
patients had intraductal component.. The intraductal component was visualized more clearly and perceived more easily by MRI-PMS
than by the conventional method in the 4 of them. The total tumor extent defined by MRI -PMS corresponded to that by
pathohistological findings in these patients.

CONCLUSION

MRI-PMS visualizes the breast cancer, especially that with intraductal component. Thus, MRI-PMS can be recommended for
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MRI-PMS visualizes the breast cancer, especially that with intraductal component. Thus, MRI-PMS can be recommended for
conserving surgery of breast cancer.

CLINICAL RELEVANCE/APPLICATION

MRI projection mapping system is useful for conserving surgery of breast cancer because it visualizes the breast cancer well,
especially that with intraductal component.
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PURPOSE

To investigate the feasibility and effectiveness of diffusion weighted imaging (DWI) using Simultaneous Multi-slice readout-
segmented echo planar imaging (rs-EPI) to diagnose breast lesions.

METHOD AND MATERIALS

The IRB approved study was performed on a 3T scanner with a dedicated 16-channel phased-array breast coil (MAGNETOM Skyra,
Siemens Healthcare, Erlangen, Germany). 46 female patients (average age of 42.3 years; range of 26-57 years) with 48 lesions (41
malignant and 7 benign) were enrolled in this study. Patients underwent bilateral breast MRI using a prototypical SMS rs-EPI
sequence and a conventional rs-EPI sequence. T1-weighted MRI, T2-weighted MRI, and dynamic contrast-enhanced (DCE-MRI)
were also conducted as references. The details of imaging parameters of both DWI sequences were listed in Figure 1. ADC, MK, MD
values were quantitatively calculated for each lesion on both sequences. In addition, all images were qualitatively analyzed by a
blinded read using a 5-point scale (1 = poor, 5 = excellent). The difference and correlation of both quantitative and qualitative
parameters between conventional rs-EPI and SMS rs-EPI data were statistically analyzed.

RESULTS

Compared to conventional rs-EPI, The acquisition time of SMS rs-EPI was markedly reduced (2:17 vs4:27 minutes). The Pearson's
correlation showed a excellent linear relationship for each parameter between SMS rs-EPI and conventional rs-EPI (r = 0.935, 0.914
and 0.965 for MK, MD and ADC respectively; P<0.01 for all, Fig.2). Furthermore, the ROC analysis demonstrated SMS rs-EPI had
better diagnostic performance than conventional rs-EPI, however the values didn't differ significantly (Fig.3). In blinded read, SMS
rs-EPI showed comparable imaging quality with conventional rs-EPI (Fig.4&5), with moderate to good inter-rater reliability (ICC =
0.63-0.83 ).

CONCLUSION

Compared to conventional rs-EPI technique, SMS rs-EPI can markedly reduce the acquisition time and yield similar diagnostic
accuracy and comparable image quality, which may be useful to expand the scope of its clinical application in breast imaging, and
increase the patient throughout.

CLINICAL RELEVANCE/APPLICATION

SMS RESOLVE allows for rapid realization of breast MR imaging, which may serve as a superior alternative for the diagnosis of breast
lesions.
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PURPOSE

In TNBC, non-pCR has high risk of recurrence. We evaluated the dependence of the quantitative tumor volumes for predicting pCR
status in TNBC on the temporal resolution of DCE MRI.

METHOD AND MATERIALS

In the ARTEMIS trial (NCT02276443), TNBC pts receive 4 cycles of Adriamycin-based chemo (C4AC) followed by taxane-based
NACT. 35 pts underwent fast DCE-MRI with range of temporal resolution 8-49 s at baseline (BL) and after C4AC. A retrospective
cohort (RC) of 50 TNBC pts who had NACT and BL standard DCE-MRI (temporal resolution 90-120 s) was compared. For all pts pCR
was assessed at surgery. 3-dimensional tumor measurements were obtained and tumor volume was contoured by a breast
radiologist on the early subtraction phase. Clinical tumor volume (CTV) was calculated using 3 tumor dimensions. Enhanced tumor
volume (ETV) was extracted as volume of the contoured voxels, and functional tumor volume (FTV) was extracted as the subset of
ETV with voxels below preset signal enhancement ratio (SER). CTV, ETV, FTV, and their changes between BL and C4AC scans were
compared between pCR and non-pCR using Receiver Operator Characteristic (ROC) curve and Wilcoxon rank sum test.

RESULTS

An optimal SER of 0.45 was found to maximize AUC of pCR vs non-pCR in ARTEMIS group. In ARTEMIS pts, CTV, ETV, and FTV at BL
were able to discriminate pCR and non-pCR, with the pCR pts having significantly smaller tumor volumes (AUC = 0.75, 0.74, 0.74
and p=0.0096, 0.022, 0.022, respectively). CTV, ETV, and FTV at C4AC were significantly different between pCR and non-pCR (AUC
= 0.71, 0.74, 0.75 and p=0.041, 0.017, 0.019, respectively). The changes in CTV, ETV, and FTV from BL to C4 were significantly
different between pCR and non-pCR (AUC = 0.70, 0.73, 0.71 and p=0.044, 0.026, 0.038). In contrast, CTV, ETV, and FTV in the RC
at BL were not significantly different between pCR and non-pCR pts (AUC=0.62, 0.54, 0.53 and p=0.16, 0.66, 0.74 respectively).
Tumor volumes measured in ARTEMIS pts were smaller than in the RC (p=0.061).

CONCLUSION

Quantitative tumor volumes measured by fast DCE may serve as an early predictor of treatment response in TNBC. Standard DCE
MRI with lower temporal resolution may overestimate the tumor volumes.

CLINICAL RELEVANCE/APPLICATION

Tumor volumes measured with fast DCE MRI improve prediction of treatment response to NACT in TNBC in comparison with standard
DCE MRI and may be useful imaging biomarkers of treatment response.
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PURPOSE

Aim is to evaluate the efficacy 3-D Diffusion weighted imaging with background suppression in detection of breast carcinoma. To
evaluate efficacy of DWIBS in differentiation of malignant and benign breast lesions and it's comparison with CEMR.To evaluate ADC
values of benign and malignant breast lesions.

METHOD AND MATERIALS

Study IRB and IEC approved.Study included 103 breast lesions which were detected on mammography and breast ultrasound. All
the cases underwent breast MRI on 1.5 Tesla machine using dedicated breast coil. Multiplaner localizer applied with 3mm slice
thickness. T1WI, T2WI and STIR in axial, STIR coronal, & sagittal plane. Axial DWI was done with b value 1500 sec/mm2. Pre
contrast fat-suppressed T1W gradient echo images were obtained followed by intravenous contrast injection. Post processing was
done by digitally subtracting the pre-contrast.ADC calculations obtained.All the cases were correlated histopathologically.
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RESULTS

Study included 103 lesions.Lesions which showed diffusion restriction considered positive whereas lesions did not show restriction
were considered as benign lesions. DWI with increase b value demonstrates lesions better with background suppression. Total
52(50.5%) lesions were benign and 51(49.5%) were malignant on Histopathology. Sensitivity of DWI was 90.2% (95% CI=
84.5,95.9), specificity was 94.2% (95% CI =89.7,98.7), PPV 93.9% 95% CI =89.3,98.5) and NPV 90.7% (95% CI =85.1,96.3). Mean
ADCs of malignant lesions was 0.933 ± 0.21× 10 3 mm 2/s. and benign lesions was 1.847 ± 0.51 × 10 3 mm2/s. Area under curve
was 0.97. with P value <0.001(significant).Cut off ADC value was 1.08 × 10 3 mm2. Sensitivity for the CEMR was 94.3 %(95% CI=
88.7-99.8),specificity 96.9% (95% CI= 92.7-100.0) PPV 97.1 95% CI =93,100) and NPV 93.9 95% CI =82.2,99.6).

CONCLUSION

DWIBS is an excellent non contrast investigation which can detect breast carcinoma and differentiate benign and malignant breast
lesions and the result was comparable to CEMR technique.It can diagnose skin changes and nipple areolar changes as well.

CLINICAL RELEVANCE/APPLICATION

DWIBS can be use as non invasive, non radiation, non contrast method for differentiation in benign and malignant pathology and
number of biopsy can be reduced in the clear benign pathologies . This method can be use in the screening of the high risk and
dense breast parenchyma,younger population.
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PURPOSE

To investigate the utility of ADC values obtained with the different diffusion times (including short diffusion time recently available
on clinical scanners) for differentiation of benign and malignant breast tumors as well as their prognostic biomarkers.

METHOD AND MATERIALS

200 cases were prospectively enrolled to this IRB-approved study and 149 breast lesions (86 malignant, 63 benign) were analyzed.
DWI scans with prototype sequences using different diffusion times (effective diffusion time Deff = 5.1 ms and 96.6 ms) were
performed, with b-values of 0 and 700 s/mm2 and acquisition time of 2.5 min for each on a 3T MRI. ADC change was calculated;
(ADCshort - ADClong) / ADCshort x 100 (%), where ADC short and ADC long are ADC values with Deff = 5.1 ms and 96.6 ms. ADC
values and ADC changes were compared between malignant and benign breast tumors, as well as between positivity and negativity
in expression of their prognostic biomarkers.

RESULTS

Significantly smaller ADCshort and ADClong values were found in malignant compared than benign lesions (P < 0.0001 and <
0.0001). ADClong had significantly lower values than ADCshort, both in malignant and benign lesions (P < 0.0001 and < 0.0001,
respectively). ADC changes were significantly larger in malignant compared with benign lesions (P < 0.0001). PgR-positive breast
cancers had significantly lower ADCshort and ADClong values than PgR negative (P < 0.01 and < 0.05). Both ADCshort and ADClong
values were significantly lower in ER-positive than ER-negative breast cancers (P < 0.05 and < 0.05). Significantly larger ADC
change was observed in Ki-67 positive compared to Ki-67 negative cancers (P < 0.01). ADC decrease with diffusion times was
remarkable in the peripheral region of typical invasive ductal carcinoma, while center had almost no ADC change, suggesting of
central necrosis.

CONCLUSION

ADC values significantly changed depending on tumor types or prognostic factors of breast cancers. Time-dependent diffusion MRI
might be a useful prognostic and predictive biomarker, allowing more accurate diagnosis and a safe promising approach to
personalized therapy of breast cancer. Our results also underline the importance of checking diffusion times in the interpretation of
breast DWI.

CLINICAL RELEVANCE/APPLICATION

The diffusion time dependence of ADC values can be a prognostic marker, potentially allowing to tailor treatment plans of breast
cancers without the need of contrast agents
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PURPOSE

To evaluate the feasibility of applying simultaneous multi-slice (SMS) single-shot echo planar imaging (EPI) to accelerate MR
diffusion imaging for breast lesions.

METHOD AND MATERIALS

60 patients (30 breast carcinoma,17 fibroadenoma of breast and 13 normal breast) who underwent breast MRI (3T,MAGNETOM
Skyra,Siemens Healthcare) were collected.The following three different diffusion weighted imaging (DWI) scan protocols were
applied.The first sequence(A) is the conventional single-shot echo planar DWI (EPI-DWI):TR/TE 5200ms/72ms,FOV
360mm×227.4mm,Slice thickness 5mm,Distance factor 1mm,Slices 30,Bandwidth 1644Hz/pix,Voxel size 0.9×0.9×5mm3,GRAPPA
factor 2,b-values(averages) 50s/mm2(2) and 800s/mm2(6) with 3-scan trace mode,Scan time 2:31min.For the second(B) and the
third(C) DWI protocols,a SMS factor of two and three were applied, respectively.In order to compare the image quality with those
acquired by sequence A,all the sequence parameters were kept the as described above, except for changing the TR of sequence B
to 2600ms(scan time 75s) and the TR of sequence C to 1800ms(scan time 55s).For all sequences,image quality is evaluated by two
radiologists blinded to the acquisition schemes on a five-point scale.The quantitative analysis for the three sequences included
image signal-to-noise ratio (SNR),ADC values of normal breast parenchyma and breast lesions.Paired t-test was used to compare
the differences of SNR and ADC values between A and B,A and C.Inter-reader reliability was analyzed by calculating the intra-class
correlation coefficient (ICC).

RESULTS

Compared with protocol A, the image quality of protocol C was significant reduced (ICC=0.4), while that of protocol B was stable
(ICC= 0.9). The image SNR of A, B and C scan protocols were 21.2±3.0, 19.8±3.3 and 15.3±3.7, respectively. There was no
significant difference between protocol B and A (p=0.162) of the image SNR. The SNR of protocol C were significant lower than
those of protocol A(p<0.001). The ADC values (×10-3mm2/s) of normal breast parenchyma, breast carcinoma lesions and
fibroadenoma of breast were 2.01±0.35, 0.98±0.25, 1.78±0.36, respectively. With SMS factor of 2, the ADC values of those three
parts were 1.98±0.39,1.02±0.21,1.82±0.33. The ADC value of 3×SMS were 1.83±0.27,0.87±0.31, 1.87±0.27,respectively.There
was no significant difference in ADC values between protocol B and A,C and A in normal breast parenchyma and lesions (all p >
0.05).

CONCLUSION

By applying SMS technique with a factor of 2,the acquisition time of breast DWI can be significantly reduced without sacrificing the
image quality.However, if the SMS factor increases to 3,the image SNR decreases which affects clinical diagnosis.

CLINICAL RELEVANCE/APPLICATION

Comparing with conventional EPI-DWI,the SMS markedly Reduces the diffusion scan time and the image SNR still shows a good
quality.Thus,SMS technique is recommended for DWI of the MR breast study.
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PURPOSE

The aim of the study was to investigate potential effect of intracoronary administration of glycoprotein IIb/IIIa inhibitor tirofiban on
no-reflow phenomenon (NR) assessed by CMR compared to intravenous routine in patients with ST-segment elevated myocardial
infarction undergoing primary percutaneous coronary intervention (PCI).

METHOD AND MATERIALS

120 patients were randomized into 2 groups (Tirofiban i.c. Versus i.v.). CMR was completed within 3-7 days after ST-segment
elevation myocardial infarction. CMR was also performed in 3 to 6 months follow up after discharge. Left ventricular function,
volumes, infarct size, microvascular obstruction, hemorrhage, myocardial salvage, myocardial perfusion index and tissue tracking
strain were performed on CMR analysis.

RESULTS

The microvascular obstruction (32/52 versus 24/68, p < 0.05) showed significantly difference between the intravenous and the
intracoronary tirofiban groups. The area at risk (34.4% [interquartile range: 9.0% to 62.4%] versus 33.5% [interquartile range:
8.9% to 50.5%], p > 0.05) and infarct size (17.8% [interquartile range: 9.3% to 25.5%] versus 16.8% [interquartile range: 8.8% to
24.3%], p > 0.52) did not differ significantly between the two groups. The myocardial salvage index was similar (22.4%
[interquartile range: 8% to 43%] versus 21.6% [interquartile range: 7% to 42%], p > 0.05). No significantly difference was found in
myocardial perfusion index, myocardial strain between the two groups. The intracoronary tirofiban group was associated with higher
%ΔLVEDV compared with intravenous group (-9.41% [interquartile range: -13.5% to -2.41%] versus -0.09% [interquartile range: -
7.7% to 7.37%], p<0.01).

CONCLUSION

This CMR study in ST-segment elevation myocardial infarction patients showed benefit of decreasing MVO for intracoronary tirofiban
administration compared to intravenous in patients undergoing PICC. Intracoronary tirofiban administration showed improvement in
left ventricular remodeling. No benefit was found with respect to infarct size, myocardial perfusion index and myocardial strain 3-6
months after infarction.

CLINICAL RELEVANCE/APPLICATION

Intracoronary tirofiban administration could be potentially applied to reduce MVO incidence compared to intravenous in STEMI
patients undergoing PICC.
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PURPOSE

To investigate the diagnostic performances of early left ventricular (LV) strain, using a cardiovascular magnetic resonance feature
tracking (CMR-FT) technology, in patients with acute ST-elevation myocardial infarction (STEMI) after primary percutaneous
coronary intervention (PPCI).

METHOD AND MATERIALS

Seventy-eight patients of acute STEMI underwent CMR imaging at 2-6 days after successful PPCI. The imaging protocol included
conventional cine imaging, for assessing LV regional radial (RS), circumferential (CS), longitudinal (LS) strains as well as function,
and late gadolinium enhancement for assessing LV infarct size, transmurality and microvascular obstruction (MVO). LV strain were
analyzed in a 16-segment model.

RESULTS

Hyperenhancement was detected in 495 (40%) of 1248 segments, including 423 (85%) transmural hyperenhancement, and was
accompanied by MVO in 173 (35%) of hyperenhancement segments. Regional radial (RS) and circumferential strain (CS) were
significantly diminished in segments with hyperenhancement and decreased even further if MVO was also present (p<0.001). CS
surpassed RS in its ability to differentiate between transmural and non-transmural infarct (p<0.001 and p=0.002, respectively).
Furthermore, CS was superior to RS in discriminating infarcted segments with MVO from infarcted segments without MVO (all
p<0.001).

CONCLUSION

Regional strain analysis performs ability in differentiating between non-infarcted myocardium, infarcted myocardium with and
without MVO, transmural and non-transmural infarcted myocardium. Peak circumferential strain is the most accurate marker of
regional function.

CLINICAL RELEVANCE/APPLICATION

Strain shows great potential in noninvasive diagnosis of early LV regional infarct, transmurality, and MVO in patient of acute STEMI.
CMR-FT may provide a useful tool in early assessment of myocardial strain.
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PURPOSE

The pig model of myocardial infarction (MI) is considered the gold standard for the analysis of cardioprotective/regenerative
strategies before moving towards the clinical setting. However, there is no systematic study investigating cardiac structural and
functional outcomes in relation to the duration of the ischemic insult. We have evaluated the impact of time of ischemia in cardiac
damage and performance over time by CMR.

METHOD AND MATERIALS

Pigs (N=32) underwent MI by closed chest balloon occlusion of the mid-left anterior descending (LAD) coronary artery. Animals
were randomized into four groups differing in the duration of ischemia (30, 60, 90, and 120min) and then reperfused. A sham-
operated group was performed (N=8). The impact of ischemia was assessed by serial CMR at days 3 and 42 post-MI. The following
parameters were determined: global and regional function, wall edema, necrosis, and microvascular obstruction. Molecular markers
of fibrosis and myocyte hypertrophy were determined in the ischemic myocardium.

RESULTS

At day3, CMR revealed that cardiac damage and function was similar in sham and pigs subjected to 30min ischemia. In contrast,
edema and necrosis significantly increased from 60min onwards with a progressive trend over time. Microvascular obstruction was
most extensively seen in animals with >=90min of ischemia. These structural alterations associated to a significant and comparable
drop in systolic function in pigs subjected to >=60min ischemia (p=60min of ischemia (p=60min of ischemia (p=60min ischemia
(P<0.05 vs 30min). At day42 scar size followed the same pattern and systolic and diastolic volumes significantly increased in
animals subjected to 60min ischemia, with the worst performance in animals having 120min of ischemia (p<0.05 vs. day 3 and 30min
ischemia). Gene and protein levels of fibrosis-related markers (collagens and vimentin) were significantly and similarly enhanced in
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the infarcted myocardium of pigs subjected to 60min or longer ischemia (P<0.05 vs 30min). The same was true for myocyte surface
and volume extension.

CONCLUSION

Mid-LAD coronary occlusion for 60min suffices to induce cardiac structural and functional alterations amenable to therapeutic
interventions.

CLINICAL RELEVANCE/APPLICATION

There is a need to standardize methodological approaches of MI-induction in human-like animal models to successfully translate
preclinical benefits into the clinical arena.
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PURPOSE

Our study aims to determine whether ECV and Native T1 quantified by cardiac magnetic resonance (CMR) can demonstrate left
ventricle (LV) extracellular interstitial fibrosis in a hypertensive (HTN) swine model and quantitatively evaluate the dynamic change
over time.

METHOD AND MATERIALS

Twenty-five adult male Chinese miniature pigs aged 6-12 months underwent cardiac MR imaging at three time points: pre- and 1
month-, 3 months- post induction of hypertension. Native T1 value and ECV fraction was prospectively performed at all imaging
time points. The left ventricle (LV) systolic function was calculated using the cine images. Individual and segmental native T1 value
and ECV fraction were compared to the late gadolinium enhancement (LGE) images. Animals were euthanized after the last
examination of MRI. Histopathologic examinations of heart were performed later.

RESULTS

The systolic/diastolic pressure was gradually increased. There was no obvious abnormal performance in the triphenyl tetrazolium
chloride (TTC) stain and no obvious increased signal intensity in the LGE in all stages of hypertension. However, the ECV fraction
and Native T1 value increased with modelling time (p < 0.001). The results were demonstrated by pathological results where fibrous
tissues were observed increasing gradually in the HE, Masson and Picrosirius stain.

CONCLUSION

T1 and ECV derived from CMR may be a non-invasive method in the early detection of myocardial interstitial fibrosis in hypertensive
heart disease prior LGE detectable by conventional CMR. T1 and ECV can also reflect the severity of myocardial involvement in the
progress of hypertension. For detection of myocardial fibrosis, combined both advantages of native T1(higher sensitivity) and
ECV(higher specificity) can make a more accurate evaluation of myocardial fibrosis.

CLINICAL RELEVANCE/APPLICATION

The presence of diffuse fibrosis may be a potential mechanism for increasing cardiovascular risk in HTN patients. Early detection
and taking methods to reduce diffuse fibrosis can reduce the incidence of such risk.
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PURPOSE

Adverse left ventricle (LV) remodeling was supposed to be the main culprits of ST-segment elevation myocardial infarction (STEMI)
patients' poor life quality. This study aimed to determine associations between the diastolic strains rate and adverse LV remodeling
in post-STEMI patients.

METHOD AND MATERIALS

A number of 52 (M/F: 46/6, age: 54.27 yrs) STEMI patients who underwent coronary intervention three months ago were
prospectively recruited from 2016 to 2017. Follow-up was done until 2018. The primary end points were the symptoms of heart
failure (NYHA II-IV). Consent was acquired from each patient and 3.0 T MRI was arranged. Adverse LV remodeling defined by a 12%
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increase in LV end diastolic volume (LVEDV). The early (EDSR) and late (LDSR) peak diastolic strain rates were derived from the two
peak points on the corresponding curve of time-to-SR curve in the diastole (Figure 1). t-test was performed when comparing
between groups. Logistic regression test was done for statistical analysis and P < 0.05 was considered as significant.

RESULTS

Myocardial infarction size, all the peak strains, systolic peak strain rates and the early diastolic strain rates were significantly
correlated with Adverse LV remodeling. None of the parameters was independent determinant. 23/52 (44.2%) patients complained
of heart failure symptoms at the one-year follow-up. Multivariate Logistic regression test showed that only the ratio between the
EDSR and LDSR in the radial direction on the short axis (DSRR-SR) was the independent predictor of the heart failure symptoms
(6.59; range, 6.71-3.68; P=0.026).

CONCLUSION

Both systolic and diastolic strains were correlated with Adverse LV remodeling at short-time follow-up for STEMI patients, while
only the DSRR-SR could independently predict heart failure at the long-time follow-up. The quantitative measurement of diastolic
function through myocardium strains might help with better clinical management for STEMI patients.

CLINICAL RELEVANCE/APPLICATION

This study gave clues that myocardium deformation was associated with adverse LV remodeling at the early stage for post-STEMI
patients. Furthermore, the diastolic strain rates could potentially provide unique prognostic information for STEMI patients to
predict heart failure.
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PURPOSE

To investigate the relationship between microvascular dysfunction and ectopic fat deposition in type 2 diabetes mellitus (T2DM)
patients with preserved ejection fraction.

METHOD AND MATERIALS

Forty-eight T2DM patients (23 males, age 56.23±10.65) and fifteen healthy volunteers were prospectively enrolled. All of them
were underwent CMR (3.0-T, Siemens Medical Solutions, Erlangen, Germany). Patients with LVEF< 55% were excluded, and all the
patients were divided into obesity group (BMI>=24) and non-obesity group(BMI<24). All CMR parameters were measured using the
cine sequence and perfusion imaging. Single-voxel H-magnetic resonance spectroscopy was performed to detect the triglyceride
content of myocardial (Interventricular septum), liver(segment VII) and muscle(The erector spinae of the same level as the liver),
which was calculated as a percentage relative to the signal of myocardial water by the post-processing software (jMRUI, version
6.0).

RESULTS

All patients remained normal LV function and LV global stress compared with normal controls(P>0.05). Myocardial triglyceride
content was significantly higher in T2DM patients compared with healthy volunteers (1.41±0.65% vs. 0.61±0.22%, P<0.001).
Compared with non-obesity group, triglyceride content of heart and liver were increased in obese group (all P<0.05). Myocardial
triglyceride content was correlated with left ventricle mass (r=0.52), Upslope (r=-0.53) and TimeMax (r=0.49), and liver triglyceride
content was correlated with Upslope (r=-0.33) and TimeMax (r=0.43). ROC analysis revealed that sensitivity and specificity were
obtained for predicting the occurrence of TimeMax with the Myocardial triglyceride content (AUC=0.83) and myocardial triglyceride
content (AUC=0.63).

CONCLUSION

T2DM with obesity are more prone to fatty ectopic deposits. Although the patient's myocardial function and global strain did not
show be damaged, ectopic fat may cause myocardial microcirculation disturbance. At the same time, we found in addition to
myocardium, excessive deposition of liver fat may also lead to myocardial microcirculation.

CLINICAL RELEVANCE/APPLICATION

Although the patient's myocardial function and global strain did not show be damaged, ectopic fat may cause myocardial
microcirculation disturbance.

Participants
Yue Gao, Chengdu, China (Presenter) Nothing to Disclose
Zhigang Yang, MD, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Yingkun Guo, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Li Jiang, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Rui Shi, Chengdu, China (Abstract Co-Author) Nothing to Disclose



SSA04-08 Novel Short Inversion Time 3D LGE Imaging in Ischaemic Scars

Sunday, Dec. 1 11:55AM - 12:05PM Room: S102CD

For information about this presentation, contact:

304789161@qq.com

PURPOSE

Cardiac lipid over-storage and lipotoxic injury to cardiomyocytes have been considered as one of the important mechanisms of
cardiac dysfunction coursed by metabolic abnormalities. For patients with early diabetic cardiomyopathy, the presence of
myocardial microvascular dysfunction requires greater attention. The purpose of this study was to assess the effects of myocardial
triglyceride content on left ventricle myocardial microvascular dysfunction in type 2 diabetes mellitus with Preserved left ventricle
ejection fraction (LVEF).

METHOD AND MATERIALS

forty-eight type 2 diabetes patients (23 males, age 56.23±10.65) and fifteen healthy volunteers were prospectively enrolled. All of
them were underwent CMR (3.0-T, Siemens Medical Solutions, Erlangen, Germany). We excluded patients with LVEF <55%. All
cardiac function parameters were measured using the cine sequence. Myocardial perfusion parameters included upslope, time to
maximum signal intensity (TTM) and max signal intensity (MaxSI), which were calculated by the signal-time curve of the first-pass
myocardial perfusion imaging. Single-voxel 1H-magnetic resonance spectroscopy was performed to detect the myocardial
triglyceride content, which was calculated as a percentage relative to the signal of myocardial water by the post-processing
software (jMRUI, version 6.0).

RESULTS

Myocardial triglyceride content was significantly higher in T2DM patients compared with healthy volunteers (1.46±0.705% vs.
0.61±0.22%, p< 0.001). Systolic and diastolic function did not significantly differ between patients and healthy. The Pearson
analysis showed the myocardial triglyceride content was associated with LVEDV (r=0.32, p<0.05), LVESV (r=0.31, p<0.05), upslope
(r=-0.34, p<0.05) and TTM (r=0.37, p<0.05). Multivariable analysis indicated that myocardial triglyceride content was associated
with TTM (ß=0.51,p<0.05, 95%CI:2.24-20.74), independently of diabetic duration, age, sex, BMI, blood pressure and LV functional
parameters.

CONCLUSION

Myocardial triglyceride content is increased in preserved ejection fraction T2DM and is associated with myocardial microvascular
dysfunction, independently of diabetic duration and Individual basic characteristics.

CLINICAL RELEVANCE/APPLICATION

For diabetic with preserved ejection fraction,myocardial triglyceride content is increased than normal, and is associated with
myocardial microvascular dysfunction
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PURPOSE

Late gadolinium enhancement (LGE) visualizes myocardial scar and fibrosis. After myocardial infarction (MI), subendocardial infarcts
can be missed due to poor contrast between the blood pool and the subendocardium. The aim of this study was to evaluate the
benefit of 3D LGE imaging using a single breath-hold inversion recovery sequence with a fixed, short inversion time (TI =100 ms)
(short3D LGE) in comparison to standard 3D LGE imaging with an adjusted TI (3D LGE).

METHOD AND MATERIALS

3D LGE and short3D LGE (both sequences with the same spatial resolution of 1.2 x 1.2 mm² and slice-thickness of 8 mm; field of
view, 350 x 350 mm², single breath-hold) were acquired in 40 patients with MI (12 female, mean age 61.1 ± 14 years) at 1.5T
(Achieva, Philips, Best, Netherlands). Two independent, blinded readers evaluated 680 segments (AHA 17-segment model) using a
5-point Likert scale in terms of scar visibility. Contrast-to-noise ratio (CNR) between scar and blood pool and between normal
myocardium and blood pool was calculated in both datasets.

RESULTS

3D LGE showed 131 infarcted segments out of 680 (19.2%), short3D LGE revealed 141 segments (20.7%). Short3D LGE
demonstrated better scar visibility (4.3 vs 2.9, p < 0.01) and excellent CNR between scar and blood pool (824.3 ± 249 vs. 221 ±
156, p < 0.01), but weak CNR between remote myocardium and blood pool (247.5 ± 241 vs. 1246.6 ± 363, p < 0.01) compared to
3D LGE. Agreement between the readers was moderate for 3D LGE and substantial for short3D LGE (weighted κ = 0.55 vs. 0.76).

CONCLUSION

Short3D LGE provided very good scar visualization and revealed even more infarcted segments in comparison to standard 3D LGE.
Although not suitable to replace standard 3D LGE imaging due to insufficient contrast between remote myocardium and blood pool,
this novel single breath-hold sequence could be used additionally to standard 3D LGE imaging, especially in patients with
subendocardial scars and suboptimal nulling of the myocardium.
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CLINICAL RELEVANCE/APPLICATION

Short3D LGE with fixed inversion time makes scar detection easier especially in subtle subendocardial infarcts and when myocardial
nulling is difficult.
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PURPOSE

This study aimed to evaluate the relationship between circulating microRNAs (miRNAs) and ischemia-reperfusion injury using
cardiovascular magnetic resonance (CMR).

METHOD AND MATERIALS

Sixty patients with a first STEMI treated with primary percutaneous coronary intervention(PCI) who underwent CMR imaging at 1
week and 3-6 months after STEMI were evaluated. miR-1 was measured using PCR-based technologies in plasma samples collected
at admission and 3 days after PCI. The difference of miR-1 (ΔmiR-1) was calculated. The relationship between ΔmiR-1 and
Microvascular obstruction (MVO) was estimated. The association between ΔmiR-1 and the changes of LV diastolic
volumes(%ΔLVEDV), and ejection fraction(%ΔLVEF) at follow up were estimated.

RESULTS

The miR-1 at admission showed no difference between MVO positive group and MVO negative group (P >0.05). miR-1 at admission
exhibited positive associated with %ΔLVEDV at 3-6 months (r=0.378, P < 0.05). No significant difference was found between miR-1
at admission and changes of LVEF during follow-up (P = 0.43). The expression different of miR-1 showed difference in the MVO
positive group and MVO negative group, 5.46 ± 15.32 vs. -5.45 ± 12.37, respectively,p<0.01. The area under the curve of receiver
operator curve analysis for ΔmiR-1 was 0.81,and when the cut off valve of ΔmiR-1 was 1.54,the sensitivity and specificity were
0.64,0.91, respectively. No significant difference was found between ΔmiR-1 at admission and %ΔLVEDV, and %ΔLVEF.

CONCLUSION

Plasma ΔmiRNA-1 was associated with ischemia-reperfusion injury in STEMI patients undergoing PCI. miRNA-1 at admission was a
predictor of LV remodeling at 3-6 months after STEMI.

CLINICAL RELEVANCE/APPLICATION

Plasma ΔmiRNA-1 could potentially be applied to estimate ischemia-reperfusion injury extent in STEMI patients undergoing PCI.
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PURPOSE

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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



SSA07-06 LI-RADS v2018: Value of Quantitative Assessment of Arterial Phase Hyperenhancement and Washout
with Extracellular MRI Contrast Agent

Sunday, Dec. 1 11:35AM - 11:45AM Room: S103AB

Participants
Ji Hun Kang, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Sang Hyun Choi, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jae Ho Byun, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Dong Hwan Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
So Jung Lee, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
So Yeon Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hyung Jin Won, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Yong Moon Shin, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Pyo Nyun Kim, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

jhbyun@amc.seoul.kr

PURPOSE

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

We observed significant associations of MRI radiomics features with HCC histopathological and genomics characteristics and
recurrence. We are currently validating these results in a prospective study.

CLINICAL RELEVANCE/APPLICATION
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Our results suggest that MRI radiomics features may serve as noninvasive predictors of HCC biological properties and recurrence,
providing potentially valuable information for treatment planning.
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PURPOSE

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

Participants
Yankai Meng, Beijing , China (Presenter) Nothing to Disclose
Chen Wang, MMed, Xuzhou, China (Abstract Co-Author) Nothing to Disclose
Pei P. Dou, Xuzhou , China (Abstract Co-Author) Nothing to Disclose
Hongmei Zhang, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose
Kai Xu, MD, PhD, Xuzhou, China (Abstract Co-Author) Nothing to Disclose
Chunwu Zhou, MD, Beijing, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mengyankai@126.com

PURPOSE

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

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

METHOD AND MATERIALS

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

RESULTS

Acquisition times using SMS2-DWI and SMS3-DWI were 38.2% and 55.5%, respectively, shorter than those with C-DWI. For all



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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

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

To compare the diagnostic characteristics of Routine-Read, Structured-Reported read, and Structured Expert-Read pelvic MRI for
the diagnosis and staging of pelvic endometriosis in a tertiary care academic medical center.

METHOD AND MATERIALS

530 patients with pathological confirmation of endometriosis were found from 2013-2018; 59/530 (11.1%) had surgical staging and
adequate preoperative pelvic MRIs for review. Reports on file were considered routine-read (RR); MRI studies were independently
reassessed with a structured-reporting template (SR) and by an structured expert reader (SER). Involvement was recorded by
compartment [anterior (AC), middle (MC), posterior (PC), adnexal (AX), and other compartments (OC)]. Using surgical-pathologic
staging as the gold standard, diagnostic discrepancy between the RR, SR and SER was assessed with the McNemar's test for paired
nominal data. Agreement between SR and SER was assessed using Cohen's unweighted kappa.

RESULTS

295 compartments were assessed in 59 women (mean age= 38.8 y; range= 20-69) and 147/295 (49.8%) were involved
surgically/pathologically. Diagnostic comparison results: (1) sensitivity: RR=42.9%; SR=86.4%; SER=74.2%. SR's increased
sensitivity was significant for the PC, MC, AC (all, p=0.001) and AX (p=0.038) but not OC (p>0.05). Higher sensitivity by SER was
significant for the PC and AC (p<0.001), and MC (p=0.004), but not AX or OC (p>0.05); (2) overall specificity: RR=95.3%;
SR=45.9%; SER=81.8%. Neither SR nor SER found different results for specificity in OC (p>0.5) when compared to RR. RR sensitivity
relied heavily on detection of AX involvement whereas SR and SER showed additional sites of disease (mainly in the PC, MC and
AC), while maintaining a comparable specificity for SER. Agreement between SR and SER was fair at k=0.342 (95% CI: 0.25, 0.44).

CONCLUSION

Even at a tertiary care academic center, SER outperforms both SR and RR in the assessment of pelvic endometriosis. Although lack
of expertise may reduce specificity, the use of a structured reporting template can significantly increase sensitivity the detection
and staging of endometriosis; especially in the posterior, middle and anterior compartments.

CLINICAL RELEVANCE/APPLICATION

Structured reporting in conjunction with expertise can assist in surgical planning and counseling of patients living with
endometriosis. MRI can play a vital role in surgical candidacy determination and surgeon selection.
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PURPOSE

No consensus exists in the literature on the value of vaginal and rectal filling in the pre-operative MRI diagnostics of DIE. The aim of
our study was to investigate this.

METHOD AND MATERIALS

103 patients, operated 2015-2017 with preoperative 1,5 T and 3 T pelvic MRI with or without vaginal and rectal gel opacification
blinded to intraoperative findings were analyzed retrospectively by a specialized gynecologic radiologist and then compared to
intraoperative findings by looking at the operation report, postoperative diagnosis and intraoperative images and videos. All lesions
were histopathological proven (except bowel lesions not being resected). Statistical analysis was performed with SPSS (Vers 25.0)
with ANOVA and Excel (Crosstabs, confusion matrix, correlation coefficient, T-test).

RESULTS

103 patients were analyzed, 45% with, 55% without gel filling. Mean age was 33,2 years (18-46), mean BMI 23.0 (16.1-36.8) and
the women had a mean of 1,4 previous surgery. The prevalence of endometriosis in the study population was 0.80. 32.6% of the
patients had a rASF °I and° II endometriosis, 55.9% °III and °IV. The detection accuracy of DIE improved significantly when
proceeding MRI with vaginal and rectal gel filling (filling / non-filling group: Sens. 0.92/0.82, Spec. 0.56/0.41, PPV 0.89/0.84, NPV
0.63/0.38, Acc. 0.85/0.74). 22% of the patients underwent a bowel resection. The overall detection of rectal endometriosis
(serosal, musc. propria, mucosal) was higher in the filling group (Correl. 0.68 vs. 0.46) and clearly superior in the detection of
deeper rectal endometriosis (musc. propria and mucosal layers) : filling-group: Sens. 100%, NPP 100% / non-filling-group: Sens.
13%, NPP 53%. Sigma endometriosis was observed in 17/103 patients (17%), 9 of them underwent bowel resection.

CONCLUSION

Adapted MRI protocols with vaginal and rectal gel opacification lead to better preoperative diagnostic in peritoneal deep infiltrating
endometriosis and in evaluation the depth of the intra-intestinal endometriosis. The feasibility of this so called 'MRI-jelly method'
was high.

CLINICAL RELEVANCE/APPLICATION

For planning surgery and weighing the indication to bowel resection accurate pre-operative diagnostic of DIE is crucial. Adapted
MRI protocol with vaginal and rectal gel application is recommendable non-invasive method.
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PURPOSE

Our purpose is to evaluate the thickness of the uterine junctional zone in patients with IUD and compare with literature values for
the general female population.

METHOD AND MATERIALS

This is an observational retrospective IRB approved study. From the period of January 2016 until March 2018, 292 pelvic MRI of
women of reproductive age (between 17 and 50 years old) and with IUD were evaluated. Exclusion criteria were direct signs of
adenomyosis (periendometric cysts, adenomyomas and asymmetric thickening of the junctional zone). The thickness of the
junctional zone was measured in the sagittal T2-weighted TSE sequences without fat suppression. In addition, the relationship
between the thickness of the junctional zone and the thickness of the entire myometrium was measured at the same location.

RESULTS

The mean thickness of the junctional zone was 8 mm (range: 2 to 27 mm). The mean ratio of junctional zone thickness to
myometrium thickness was 0.47 (range: 0 to 1.55). The junctional zone of 135 patients (46.2%) showed normal value thickness (<
7 mm). Moderate thickening (between 7 and 12 mm) of the junctional zone was seen in 136 women (46.6%). Exuberant thickening
(> 12 mm) was seen in 21 patients (7.2%), with no other findings of adenomyosis. The relation between junctional zone thickness
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and myometrium were 0.4 or less in 106 patients (36.3%) - within normal range based on the literature - and greater than 0.4 in
186 women (63.7%). When we compared our findings with normal values of the literature (normal up to 7 mm), the results showed
to be statistically significant (p<0.001), suggesting that junctional zone of --patients with IUD is thicker).

CONCLUSION

IUD is associated with thickening of the uterine junctional zone beyond normal values, a finding that should not be mistaken for
adenomyosis.

CLINICAL RELEVANCE/APPLICATION

The knowledge of new values --considered normal for the uterine junction zone thickness in patients with IUD helps to avoid the
misdiagnosis of adenomyosis based on this indirect sign alone.
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PURPOSE

To investigate whether MR relaxometry can evaluate symptoms of adenomyosis including dysmenorrhea and abnormal uterine
bleeding, and to explore whether MR relaxometry can further predict the therapeutic response to gonadotropin releasing hormone
analogue (GnRHa) in patients with adenomyosis.

METHOD AND MATERIALS

Between Nov 2017 and Aug 2018, 52 patients clinically diagnosed as adenomyosis underwent multi-parameter uterine MR
examinations including T1, T2 and T2* relaxometry on a 3T MR scanner (Ingenia CX, Philips Healthcare, the Netherlands) during
peri-ovulatory period. Visual analogue scale (VAS) of dysmenorrhea and blood hemoglobin level were collected before GnRHa
injections and 6 months after. T1, T2, and T2* relaxation times of lesions were measured blindly by two radiologists via Intellispace
Portal (version 10.1.0.64190, Philips Healthcare, the Netherlands) on slices showing maximum lesion area, as well as maximum
diameters of lesions on sagittal T2W images. Spearman rank correlation coefficients were calculated to determine the relationship
between relaxation times and VAS. Student t tests were performed to compare the difference of lesions' features between patients
with different therapeutic responses. A p value <0.05 was considered statistically significant.

RESULTS

A moderate, negative correlation was found between T2* relaxation time of lesions and VAS (r=-0.4808, p=0.0004). Twenty-three
patients received GnRHa injection, and 14 of them achieved complete response (CR, VAS=0 and normal Hgb) after 6 months, while
9 patients with partial response (PR, VAS>0 or anemia). T2* relaxation times of lesions were shorter in patients with CR than those
with PR (43.73±2.019 ms vs. 55.43±5.465 ms, p=0.0295). Differences were found regarding T2 relaxation times and lesion maximum
diameters but they were not statistically significant (63.12±1.913 ms vs. 71.07±3.685ms, p=0.0501, and 61.46±6.899 mm vs.
41.69±5.721 mm, respectively).

CONCLUSION

T2* relaxation time of lesions can quantitatively assess dysmenorrhea severity in patients with adenomyosis. Furthemore, T2*
relaxometry showed potential as a quantitative imaging marker to predict GnRHa therapeutic response in patients with adenomyosis.

CLINICAL RELEVANCE/APPLICATION

T2* relaxometry can make both assessment and prediction as a non-invasive method, and guide different patients to GnRHa or
other therapeutic plans based on different findings.
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PURPOSE

To assess the association of morphologic and texture features on pre-embolization contrast-enhanced MRI with the radiological
response of uterine artery embolization (UAE) for uterine fibroids



SSA10-07 A Retrospective Study of the Ultrasound Characteristics of Surgically-proven Ovarian Torsion

Sunday, Dec. 1 11:45AM - 11:55AM Room: N228

SSA10-08 Differentiation Between Ovarian Ischemia and Hemorrhagic Infarction by MRI in Cases of Adnexal
Torsion

Sunday, Dec. 1 11:55AM - 12:05PM Room: N228

METHOD AND MATERIALS

This retrospective study analysed the pre-embolization pelvic MRI studies of 80 patients that underwent UAE in our tertiary care
centre. Cases were chosen to have good representation of two types of post MRI embolization response: 1) good - > 70% fibroid
necrosis (48 cases) and 2) poor < 70% fibroid necrosis (32 cases). Quantitative differences of multiple texture parameters between
the two groups were assessed on the venous phase of the pre-embolization MRI. The dominant fibroid on the venous phase was
delineated in 3D with semi-automatic in-house software. Volume and six histogram-derived texture features (mean, variance,
skewness, kurtosis, entropy, uniformity) were computed for each region of interest. Univariate t-tests were computed to test for
statistical difference between the two outcome-based groups. Accounting for Bonferroni correction for multiple comparisons,
features with p<(0.05/7)=0.0071 were selected and univariate diagnostic models were built separately for each selected feature.
95% confidence intervals were estimated using 1000 bootstrap iterations.

RESULTS

Three features with p<0.0071 were found, with the following diagnostic performance (95% confidence interval shown in
parentheses): The AUC, Sensitivity and Specificity for Volume 0.86 (0.71,0.92) 0.88 (0.74,1.0) 0.79 (0.48,0.86) Mean 0.75
(0.63,0.85) 0.78 (0.53,0.94) 0.70 (0.29,0.78) Skewness 0.73 (0.59, 0.82) 0.44 (0.27,0.55) 0.76 (0.73,1.0) respectively.

CONCLUSION

Among the three selected features, volume appears to be the single best feature and outperformed other histogram-based texture
features. In future work, we will collect an independent testing dataset, at which time machine learning techniques will be used to
optimize a predictive model.

CLINICAL RELEVANCE/APPLICATION

Volume and regional texture features (mean, skewness) can help predict radiological outcomes of UAE and such studies may
eventually allow better patient selection for UAE
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PURPOSE

Ovarian torsion can be a challenging diagnosis to confirm or exclude with ultrasound. In this 5-year retrospective study, we aimed
to evaluate the ultrasound characteristics of the ovaries in women who underwent surgery for the presumed diagnosis of ovarian
torsion.

METHOD AND MATERIALS

We queried our institution's electronic medical record system for all women who were admitted or discharged from two hospitals in
our healthcare system between November 2012 and November 2017 and had an ICD-9 or ICD-10 code diagnosis of ovarian torsion.
All patients who underwent surgery for the treatment of ovarian torsion were included in the study. The pre-surgical ultrasound
studies were then reviewed by an attending radiologist and two radiology residents to determine ovarian volumes, ovarian
parenchymal echotexture, ovarian color and spectral flow patterns, ovary location, ascites, presence of an adnexal mass, and
presence of the whirlpool sign. We then reviewed the operative notes and corresponding pathology reports to determine which
patients had confirmed ovarian torsion. Statistical analysis was performed using SAS.

RESULTS

A total of 64 patients were admitted or discharged with a diagnosis of ovarian torsion. Of these, 55 patients underwent surgery and
were included in the analysis. The average patient age was 30 years old. At surgery, 39 patients had confirmed ovarian torsion
(71%) and 16 did not (29%). The average volume of torsed ovaries was 202 ml (CI 125 - 279 ml) and for non-torsed ovaries 135 ml
(CI 58 - 212 ml). The distribution of ovarian volumes was positively skewed, and no significant difference was found between the
torsed ovaries and non-torsed ovaries (P = 0.12). The positive predictive values (PPV) were 86% for absent flow on color doppler,
79% for absent arterial flow on spectral doppler, and 75% for absent venous flow. PPV for the presence of heterogenous stroma
was 74%, peripheral follicles 88%, presence of a mass 73%, moderate or large volume of ascites 80%, and for the whirlpool sign
was 90%.

CONCLUSION

False positive rates remain high (29%), and no single sonographic finding is specific to ovarian torsion. Positive predictive values for
common findings ranged from 75% for absent venous flow to 90% for whirlpool sign, which was only seen in 10 patients.

CLINICAL RELEVANCE/APPLICATION

Our results suggest evaluation of the vascular pedicle for whirlpool sign may be of utility when looking for ovarian torsion.

Participants
Yasser Ragab, MD, PhD, Cairo , Egypt (Presenter) Nothing to Disclose
Hoda Khier II, MD, Cairo , Egypt (Abstract Co-Author) Nothing to Disclose
Hosny M. Hamza, MD, FRCR, Bromley, United Kingdom (Abstract Co-Author) Nothing to Disclose
Sherif Abolyazid, Jeddah, Saudi Arabia (Abstract Co-Author) Nothing to Disclose
Mohamed Khalil IV, MD, Stockholm, Sweden (Abstract Co-Author) Nothing to Disclose



SSA10-09 Prevalence of Pathologies in Infertile Women Identified by MR Virtual Hysterosalpingography

Sunday, Dec. 1 12:05PM - 12:15PM Room: N228

For information about this presentation, contact:

yragab61@gmail.com

PURPOSE

To demonstrate the role of magnetic resonance (MR) imaging findings, in differentiating between ovarian infarction and ischaemia
and consequently the rate of ovarian salvage in cases of adnexal torsion.

METHOD AND MATERIALS

25 patients with surgically proven ovarian torsion were evaluated by two radiologists regarding the following MR findings: Ovarian
enlargement, ovarian parenchymal hypointensity on T2-weighted images (WI), Hyperintensity on T1 (WI) with fat saturation,
Recognition of twisted pedicle, Diffusion restriction and Ovarian parenchymal enhancement.. Also Pelvic fluid collection,and Uterine
deviation These MR findings were statistically correlated with the operative findings and histopathological results (for cases of
ovarian infarction).

RESULTS

Pathologically, ovarian haemorrhagic infarction was confirmed in 6 out of 25 cases. Ovarian hyposignal on T2 WI was seen in all
cases with infarction 6/6. Ovarian hyperintensity (compared to the contralateral sides) was observed in 4/6 and 5/6 cases with
infarction on T1WI and DWI, respectively Ovarian enlargement, fluid collections, uterine deviation and twisted pedicle were
detected in most cases with or without haemorrhagic infarction. Poor parenchymal contrast enhancement was observed in all cases
without or with necrosis

CONCLUSION

Detection of ovarian infarction is of prognostic importance in cases of torsion to assess salvageability, and thus may affect the
surgical decision. Swollen hypointense ovarian parenchyma on T2 WI with lack of contrast uptake are the most reliable MRI signs,
followed by hypersignal on T1 WI fat sat and DWI.

CLINICAL RELEVANCE/APPLICATION

MRI is not commonly employed as a first-line imaging study in suspected torsion, but can be very helpful in pregnant patients with
an inconclusive US or as a problem solver in equivocal cases. It is important to assess salvageablity of the torsed ovary
preoperatively.
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PURPOSE

CT Virtual Hysterosalpingography (CT-VHSG) emerged as a good non-invasive modality to evaluate the gynecologist system using
very low radiation dose. Recently MR-Virtual Hysterosalpingography (MR-VHSG) appears with the advantage of lacking of ionizing
radiation. The objective of this paper is to evaluate the usefulness of MR-VHSG in infertility versus CT-VHSG, and determine the
prevalence of disease in each anatomic region of the gynecologist system.

METHOD AND MATERIALS

Patients were studied by CT-VHSG and MR-VHSG. CT studies were performed in a 128-slice CT scanner (Discovery CT750 HD, GE
Healthcare) and MR studies in a high filed 3T scanner (Discovery HXT, GE Healthcare). Findings in each modality were reported by
two different radiologists in a blinded fashion according to different anatomic regions: cervix, uterine wall, uterine cavity and
fallopian tubes. Sensitivity (S), Specificity (SP), Positive Predictive Value (PPV) and Negative predictive Value (NPV) were
determined by the exact binomial method for each region. Disease prevalence was reported in each region.

RESULTS

Fifty two infertile women were studied. In the cervix, 21 patients presented pathological findings: 6 polyps, 6 C-section scars, 3
stenosis,1 sinequiae, 7 hypertrophic folds, 5 glandular dilatation. Prevalence of disease: 9,77 %. Per patient S, Sp, PPV and NPV
were: 96%, 95%,96% and 95%. Per lesion S, Sp, PPV and NPV were 89%, 95%, 92%, 98%. In the uterine wall, 6 patients
presented anomalies (1 septate, 3 unicorn, 2 arcuate uterus). S, Sp, PPV and NPV 100%. In uterine cavity, 13 patients presented
pathology (6 polyps,1 submucosal myoma, 5 sinequiae,1 hyperplasic folds). Disease prevalence 5.24 %. Per patient S, Sp, PPV and
NPV were 100%, 94%, 85%, 100%. Per lesion S, Sp, PPV and NPV were 92%, 98%, 80%, 99%. In the fallopian tubes 8 patients
presented pathology: tubal occlusion, dilatation, hidrosalpinx and negative Cotte. Per patient, S, Sp, PPV and NPV were 82%,
92%,72%, 97%. Disease prevalence 17,65%. Per lesion S, Sp, PPV and NPV were 88%, 99%, 88%, 99%.

CONCLUSION

MR-VHSG showed very good results in the evaluation of the gynecological system. These promising results should be validated in a
larger number of patients so as to determine its the role in clinical work.

CLINICAL RELEVANCE/APPLICATION

MR-VHSG is a promising, ionizing radiation-free examination for the evaluation of the infertile woman.
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PURPOSE

Subacute leukoencephalopathy in ALL is a rare complication after high dose methotrexate (HDMTX) administration and recognizing
this self-remitting entity has important therapeutic implications. We did a retrospective study to evaluate the role of MR imaging in
diagnosing this entity and asses the incremental value of Qualitative and Quantitative diffusion weighted MR (DW-MRI).

METHOD AND MATERIALS

A retrospective review of database was performed for adolescent and adult ALL (Aged>14 years) patients who were treated at our
center with the modified Berlin-Frankfurt-Münster (BFM)-90 protocol (BFM-90 protocol). 438 patients were screened from year
2014-2015, of which 239 patients were eligible for the BFM-90 protocol. All patients were treated with high dose methotrexate
(>1g/m2) and presented with new onset of neurological disturbances were identified. Eleven patients of ALL aged >14 years who
developed acute onset of neurological symptoms within two weeks (14 days) after administration of high dose methotrexate and
underwent CT and MR imaging with diffusion weighted MR imaging (with 48 hours of presentation) were analyzed. The mean mADC
values (10-3 cm2/sec) were calculated on a voxel-by-voxel basis using ADW 4.4 software provided with the MR imaging unit.

RESULTS

Eleven patients were identified from a cohort of 239 patients (~5%). They presented with focal neurological deficits within ~14
days after HDMTX that resolved completely with conservative measures. The CT scans were normal in all these patients. A
consistent finding seen in all these cases was the occurrence of restricted diffusion in the region of the centrum semiovale on DW-
MRI. On diffusion maps, symmetrical areas of hyperintensity resembled 'Panda eyes' and mADC cut-off of our series was 0.000453 x
10-3 +/- 0.000120 cm2/sec.

CONCLUSION

CT brain and Conventional MR imaging have no significant role to play in diagnosing this entity however restricted in the centrum
semiovale is a consistent imaging finding and the "panda eye sign" as seen on DW imaging can be considered diagnostic for
methotrexate induced subacute leukoencephalopathy and this sign can help in timely establishment of the diagnosis and appropriate
management.

CLINICAL RELEVANCE/APPLICATION

The literature is limited on incremental of colored diffusion maps and mean apparent diffusion co-efficient (mADC) values and their
role in diagnosing MIN.
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PURPOSE

To prepare one stable biotinylated/polyethylene glycolylated upconversion nanoprobes (biotin/PEG-UCNPs) to study the expression
level of biotin receptor in GL261 glioma and its feasibility for detection invasive margin of glioma

METHOD AND MATERIALS

Hydrophobic multifunctional upconversion nanoparticles (UCNPs) were synthesized by solvothermal method. TEM, XRD ,fluorolog-3
modular fluorescence spectrometer and other instruments were used to analyze the surface features such as uniformity and
dispersion of nanoprobes. Cell counting kit-8 (CCK-8) analyzed the effect of bion-UCNPs on the activity of RAW264.7 and BCECs.
CLSM was used to observe the endocytosis efficiency of GL261 glioma cells for biotinylated and non-biotinylated nanoprobes, then
the distribution of nanoprobes in glioma tissues compared with pathology. GE Discovery 3.0T MR analyzed the relaxation rate of
biotinylated nanoprobes and the relative signal intensity (rSI) of biotinylated nanoprobes in gliomas at different time points. HE
staining of cortical, striatum, hippocampal and hematological parameters of normal C57BL/6 mice were evaluated the potential
toxicity of biotinylated nanoprobes to living organisms.

RESULTS

Biotinylated nanoprobes with similar particle size (particle size of about 25 nm) possessed good dispersibility, low toxicity and
single-band UCL spectrum centered at 660 nm. The relaxation rate reached 6.124 mM-1S-1. Under CLSM, the glioma cells
significantly endocytosed biotinylated nanoprobes rather than the non-biotinylated nanoprobes. After biotin receptor presaturation,
the glioma cell endocytosis was significantly reduced. T1 signal generated by the biotinylated nanoprobes in the glioma region could
still be observed in 24 hours, and the tumor developing area was expanding. The body boundary of biotinylated nanoprobes well
corresponded to the HE-stained glioma border, but the tumor cells were scattered around the boundary. No obvious adverse
reactions were observed in the cortical, striatum, hippocampal.

CONCLUSION

GL261 gliomas highly express biotin receptors. Biotinylated UCNPs are able to efficiently target glioma via biotin receptors, and show
a significant contrast effect on the edge of glioma invasion.

CLINICAL RELEVANCE/APPLICATION

(dealing with invasive margin of glioma) Biotin-UCNPs can explicitly demonstrate the glioma cells scattered around the boundary via
biotin receptor
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PURPOSE

To observe the changes of dynamic contrast-enhanced magnetic resonance imaging (DCE-MRI) parameters in monitoring the early
effects of antiangiogenic therapy in a C6 glioma rat model.

METHOD AND MATERIALS

Twenty-six rats were used to establish a C6 glioma model and were randomly divided into a treated group (n = 13) and a control
group (n = 13). Rats in the treated group were administered with bevacizumab (Bev) for 7 days, while rats in the control group
were administered with vehicle at the same dose. Conventional MRI and DCE-MRI scans were obtained, respectively, on days 0, 1,
3, 5, and 7 after treatment; tumor volume and MRI parameters were dynamically observed. Hematoxylin and eosin (HE) and
immunohistochemical (IHC) examination including MVD and proliferating cell nuclear antigen (PCNA) were performed on day 7. One-
way ANOVA was used to compare intra-group differences in each group and t-test was used to compare inter-group differences of
MRI parameters between the two groups. Correlations between MRI quantitative parameters and IHC scores were analyzed.

RESULTS

The tumor volume and relative change of tumor volume in the treated group were significantly lower than that of control group on
day 7 after treatment with Bev. Ktrans and Kep decreased in the treated group while they increased in the control group; Ve
increased in the treated group while it decreased in the control group. A significant difference in MRI parameters between the two
groups was observed on days 5 and 7 after treatment. Ktrans and Kep showed positive correlations with MVD, while Ve showed
negative correlation with PCNA.

CONCLUSION

DCE-MRI dynamically and accurately assessed the early effects of anti-angiogenic therapy against tumors and may be used as a
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therapeutic strategy.

CLINICAL RELEVANCE/APPLICATION

DCE-MRI can assessed effects of anti-angiogenic therapy of glioma.
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PURPOSE

MR diffusion tensor imaging (DTI), MR dynamic susceptibility contrast perfusion weighted imaging (DSC-PWI), and fluorine-18-
deoxyglucose (FDG) positron emission tomography (PET) are major clinical advanced imaging techniques for malignant brain tumors.
The purpose of this study is to evaluate the correlation between MR DTI and PWI parameters and FDG-PET changes in patients
with malignant brain tumors.

METHOD AND MATERIALS

75 paired MR DTI, DSC-PWI and FDG-PET examinations in 62 patients with malignant brain tumors, including high grade gliomas,
brain metastases and cerebral lymphomas, were enrolled in this study. The interval between MR (DTI and DSC-PWI) and FDG-PET
examinations ranged from 0 to 13 days in 66 paired MR DSC-PWI and FDG-PET examinations, another 6 paired stable post-surgical
scans were acquired within 28 days. The ADC, FA and rCBV maximal rCBV ratio without and with contrast leakage correction were
measured using FDA-approved GE BrainStat and NordicICE programs. The tumor versus normal tissue count ratio (TNR) in the "hot"
ROIs were calculated for comparison. The correlations between minimal ADC, maximal FA and maximal rCBV ratio of rCBV without
and with contrast leakage correction and TNR were evaluated with Spearman Rank correlation analysis.

RESULTS

There was no significant correlation between ADC and FA and TNR derived from FDG-PET (p>0.05). The mean maximal rCBV ratio of
rCBV with contrast leakage correction (1.88±1.41) were higher than rCBV without contrast leakage correction (1.19 ± 0.77,
p<0.05). The rCBV with contrast leakage correction has better correlation with FDG-PET-TNR than rCBV without contrast leakage
correction, p<0.001. Figure 1.

CONCLUSION

The rCBV with contrast leakage correction shows better correlation with FDG-PET-TNR. Combination of MR DTI, MR-DSC-PWI and
FDG-PET parameters could provide comprehensive information of tumor microstructure, hemodynamic and metabolic abnormality.

CLINICAL RELEVANCE/APPLICATION

Combination of MR DTI, MR-DSC-PWI and FDG-PET parameters could provide comprehensive information of tumor microstructure,
hemodynamic and metabolic abnormality.
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PURPOSE

A high burden of tumor-associated macrophages (TAMs) has been correlated with an aggressive disease phenotype and poor
prognosis in several cancer types. Non-invasive imaging techniques for stratifying tumors based on TAM burden could help in
treatment planning and monitoring response to immune-directed therapies. In this pre-clinical study, we investigated a radiomics
approach for the stratification of solid tumors based on TAM burden.

METHOD AND MATERIALS

Studies were performed in transgenic mouse models of neuroblastoma (NB) with low and high TAM burden. The SV40-induced NB
mouse model, which develops spontaneous adrenal tumors (NB-Tag), was used as a model of low TAM burden (n=5). Knock-out NB-
Tag mouse models lacking Ja18 (Ja18-/-) (n=6) or CD1d (CD1d-/-) (n=4) were used as models of high TAM burden. The high TAM
burden in knock-out models was confirmed by flow cytometry. Contrast-enhanced CT (CECT) imaging was performed four days
after administration of a liposomal-iodine (Lip-I) nanoparticle contrast agent. Tumors were segmented in CT images and
quantitative radiomic analysis was performed using an open-source software (PyRadiomics). A Wilcoxon statistical test was used for
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selection of radiomic features.

RESULTS

Average tumor CT signal did not differ significantly between tumors in low and high TAM burden groups. However, radiomic analysis
identified 49 features that differentiated (p<0.05) low TAM tumors from high TAM CD1d-/- tumors, and 31 features that
differentiated (p<0.05) low TAM tumors from high TAM Ja18-/- tumors. Subsequently, tumors in two high TAM burden groups
(CD1d-/- and Ja18-/-) were pooled together and compared against tumors in low TAM NB-Tag group to determine if radiomic
analysis differentiated tumors based on TAM burden but independent of knock out model. Analysis yielded 26 features that
separated (p<0.05) low TAM tumors from high TAM tumors. Radiomic features based on first order statistics and gray level size
zone matrix represented the dominant set of features that enabled separation of tumors based on TAM burden, suggesting markedly
different tumor texture in CECT images in low and high TAM burden tumors.

CONCLUSION

Radiomic analysis identified texture-based features that stratified tumors based on macrophage burden.

CLINICAL RELEVANCE/APPLICATION

Radiomics may enable surveillance of immune cell burden in solid tumors.
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PURPOSE

To develop an ultra-high sensitive MRI contrast agent for long-term in vivo and in vitro single-cell tracking, which can escape early
lysosomes into cytoplasm, especially under the disturbance of alternating magnetic field.

METHOD AND MATERIALS

Bone marrow mesenchymal stem cells (BMSCs) of SD rats were labeled with 50 µg/ml Fe ferrimagnetism vortex magnetic nanorings
(FVIOs). In vitro MRI was performed on three groups with number of 1, 5 and 10 labeled BMSCS. For in vivo imaging, 10, 100 and
1000 labeled BMSCs were injected into SD rats' brain via stereotaxis technology and scanned at 7T SWI (susceptibility weighted
imaging). After 1h of co-culture of BMSCs and nanorings, alternating magnetic field (AMF) were added for minutes of continuous
interference. Another 23h co-culture was performed, then BMSCs were stained and lysosomal escape effect was detected under
confocal microscope. GFP-transfected BMSCs were co-cultured with FVIOs by the same method and transplanted into the striatum
of SD rats according to the number of cells for long-term magnetic resonance detection.

RESULTS

From the in vitro 7T MRI images, the signals of single FVIOs labeled BMSCs could be clearly detected compared with contract
groups. And the in vivo results shows that at least 10 transplanted BMSCs in SD rats' brain could be detected by strong MRI signal.
Confocal results also shows that AFM disturbance could successfully facilitate FVIOs to escape from lysosomes into cytoplasm in 10
minutes at early period of co-culture of BMSCs and FVIOs . The same FVIOs labeled GFP-MSCs were transplanted into rats' brain
and also could be detected for more than 8 weeks at 7T MRI. Immunofluorescence histochemical analysis showed that some
transplanted cells were still alive and corresponding to the signal position detected by MRI.

CONCLUSION

The FVIOs we reported had ultra-high MRI sensitivity to accurately track single cell both in vitro and in vivo, as well as succeed in
escaping the lysosome under the interference of alternating magnetic field.

CLINICAL RELEVANCE/APPLICATION

Ferrimagnetism vortex magnetic nanorings has a broad prospect of clinical application because of its low toxicity, low dose and high
sensitivity. Its high safety and efficiency surpasses the contrast agents currently used in clinic. In addition, it provides a robust
tracer technology support in the further treatment of stem cells and promote stem cell treatment to the clinic faster and better.
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PURPOSE

To develop observer-independent MRI quantification of blood spinal cord barrier (BSCB) permeability after magnetic resonance
guided focused ultrasound (MRgFUS) in spinal cord injury (SCI).

METHOD AND MATERIALS

Rats (n=21) underwent T8-T10 laminectomy and extradural compression of the spinal cord (23g weighted aneurysm-type clip, 1
min). High-resolution T1w MR images (3T Siemens, 3D VIBE, FOV=162 mm162 mm×45 mm, res=0.4 mm×0.4mm×0.8 mm interpolated
to 0.2 mm×0.2 mm×0.4 mm, TR/TE=6.21/2.94 ms, FA=10°) were obtained pre-MRgFUS without contrast, pre-MRgFUS half-dose
contrast, and post-MRgFUS full-dose contrast (Gadoteridol, 0.25 mL/kg, 0.1 mL saline). Rats (n=11) were placed on a MRgFUS
system (256-element phased-array transducer, f=940 kHz, focal depth=10cm, intensity FWHM=1.8×2.5×10.9 mm3), injected
Optison microbubbles (0.2 mL/kg, 0.1 mL saline) and received 3 doses in 4 locations, 2 mm apart (25 ms bursts, 1 Hz pulses for 3
min, 1.0-2.1 MPa peak pressure). Shams (n=10) received equivalent procedures with no sonications. Spinal cords were segmented
manually or semi-automatically using the Spinal Cord Toolbox. SCI rats post-MRgFUS average ROI intensity were normalized to pre-
MRgFUS half-contrast. Non-injured rats (n=3) were administered Evans Blue post-MRgFUS and spinals cords were sectioned into 5
mm x 7 samples. Absorbance was measured by spectrophotometry at 655 nm per mg tissue and correlated to post-MRgFUS ROIs
normalized to pre-MRgFUS.

RESULTS

Semi-automatic segmentation reduced time by 95% and showed no difference to the manual method (Pearson = 0.92, p=.00001,
n=71 regions). Evans Blue absorbance correlated to image intensity in MRgFUS and control ROI (Pearson = 0.82, p=.02, n=6).
Increase in signal intensity in MRgFUS ROI relative to control was seen in all SCI MRgFUS rats (10.65±12.4%, range: 0.96-43.9%,
n=11). SCI sham MRgFUS revealed no change (0.63±0.52%, range: 0.15-1.63%, n=10). This result was significant between both
groups (p=.003).

CONCLUSION

Semi-automatic segmentation of the rat spinal cord was successful. Evans Blue absorbance was correlated to image intensity
values in non-injured rats. Quantitative methods are sensitive for detection of BSCB opening induced by MRgFUS in the SCI animal
model.

CLINICAL RELEVANCE/APPLICATION

Most potential therapeutics for SCI require invasive (surgery) or semi-invasive (intrathecal) delivery. The use of MRgFUS to open
the BSCB and deliver therapeutics will facilitate recovery from SCI.

Printed on: 01/07/20
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PURPOSE

To evaluate the diagnostic performance of diffusion tensor imaging (DTI), diffusion kurtosis imaging (DKI) and neurite orientation
dispersion and density imaging (NODDI) for in-vivo grading of gliomas according to the histomolecular integrated 2016 WHO
classification.

METHOD AND MATERIALS

41 patients with histopathologically confirmed primary, treatment-naive gliomas (23 grade 2 and 18 grade 3-4 tumours; 10 IDH wild-
type (IDHwt), 17 IDH mutant (IDHmut) 1p/19q retained and 14 IDHmut 1p/19q codeleted; 33 non-oligodendroglial and 8
oligodendroglial tumours) prospectively underwent a multi-shell diffusion-weighted protocol to assess the DTI, DKI, and NODDI-
derived tumour features. Data were analysed with DKE, FSL and the NODDI Matlab Toolbox. Metric values were extracted from
whole tumour segmentations and analysed by descriptive statistics and linear regression (Stata software).

RESULTS

Statistically significant differences were found for the average tumour mean kurtosis (MK) and apparent diffusion coefficient (ADC)
between the IDHmut and IDHwt gliomas (p-value<=0.02); for the average MK, intra-cellular volume fraction (ficvf) and ADC
between IDHmut 1p/19q retained and IDHwt gliomas (p-value<=0.04). The area under curve (AUC) was moderate (0.72-0.75) for all
metrics. NODDI-derived parameters, inclunding CSF volume fraction (fiso) and ficvf showed weak significance for differentiating the
IDHmut from the IDHwt gliomas (p-value 0.05-0.07) but significant differences between 1p/19q retained and codeleted gliomas (p-
value 0.002).

CONCLUSION

Microstructural imaging provided satisfactory diagnostic value to differentiate IDHwt from 1p/19q retained IDHmut gliomas but only
NODDI parameters could reliably probe the 1p/19q codeletion effect on the tumour microstructure in the IDHmut tumours.

CLINICAL RELEVANCE/APPLICATION

Microstructural DWI-based techniques offer complementary information for the non-invasive histomolecular WHO staging of gliomas
and their combined use showed encouraging results in this pilot study.
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PURPOSE

Radiogenomic analysis in gliomas informs multiple associations between genomic alteration and imaging phenotypes, but clinical
implication for therapeutic options has been limited. This study aims to predict core signaling pathways in IDH-wild type
glioblastoma for targeted therapy by exploring associations between MR imaging phenotypes and next generation sequencing (NGS).

METHOD AND MATERIALS

Genetic alterations were detected with NGS for 120 pathologically proven glioma patients who underwent multi-parametric MRI.
First step found significant radiomics features for each genomic mutation using t-test with false discovery rate and lasso
penalization. Second step predicted receptor tyrosine kinase (RTK), P53, and Rb pathways, with each pathway contains at least 1
relevant genetic mutation, by using radiogenomic features, age, sex, and locations using random forest and logistic regression
classifier. The performance of radiogenomic modeling was tested in the independent validation set of IDH-wild type glioblastoma (n
= 35) in prospective registry (NCT02619890) using area under the receiver-operating-characteristics curve (AUC).

RESULTS

First step found in 23, 19, and 29 features for EGFR, PI3KCA, and PTEN mutation in RTK pathway, 6 and 11 features for MDM2 and
TP53 mutation in P53 pathway, and 3, 6, and 26 features for CDK4, CDKN2A, and Rb1 mutation in Rb pathway. The performance of
core signaling pathway was AUC 0.875 (95% CI 0.743 - 1) for RTK pathway, AUC 0.757 (95% CI 0.592 - 0.921) for P53 pathway,
and AUC 0.807 (95% CI 0.641 - 0.972) for Rb pathway in IDH-wild type glioblastoma. Age become significant predictor for RTK
pathway.

CONCLUSION

Multiparametric MR imaging phenotypes can help characterize core signaling pathway and offers potential guidance to targeted
therapy noninvasively for IDH-wild type glioblastoma.

CLINICAL RELEVANCE/APPLICATION

In this study, we included copy number variation, single nucleotide variation, and insertion/deletion to account the full width of
genetic alterations causing alteration of core signaling pathway in gliomagenesis. The machine-learning based model provides
individual probability of patients among three major signal pathways, including receptor tyrosine kinase (RTK), p53, and Rb pathway
and allows more precise prediction to the patient-tailored targeted therapy.
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PURPOSE

We evaluated the capability of MRI in-and opposed-phase (IOP) derived lipid fraction as a novel prognostic biomarker of survival
outcome in glioma.

METHOD AND MATERIALS

The medical records and MRI images of forty-six histologically proven glioma (WHO Grade II to IV) patients using standard 3T MRI
brain tumor protocol and IOP sequence were evaluated. Lipid fraction was derived from the IOP sequence signal-loss ratio. The lipid
fraction of solid non-enhancing region of glioma was analyzed, using a three-group analysis approach based on volume under
surface (VUS) of receiver operating characteristics to stratify the prognostic factors into three groups of low, medium, and high
lipid fraction. The survival analysis was performed, using Kaplan-Meier survival analysis and Cox regression model.

RESULTS

Significant differences were demonstrated between the three groups (low, medium, and high lipid fraction groups) stratified by the
optimal cut-off point (OCP) for overall survival (OS) (p=<0.01) and time to progression (p=<0.01). The OS plot stratified by lipid
fraction also had a strong correlation with OS plot stratified by WHO grade ( R=0.61, p<0.01).

CONCLUSION

The lipid fraction of solid non-enhancing region showed potential for prognostication of glioma. This method will be a useful adjunct
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in imaging protocol for treatment stratification and as a prognostic tool in glioma patients.

CLINICAL RELEVANCE/APPLICATION

The addition of lipid fraction analysis to standard tumor protocol assessment has the potential to augment pre-treatment planning,
especially focusing on intervention for the high-risk group. Future lipidomics anaylysis possible with a reliable bomarkers using IOP
sequence
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PURPOSE

To assess the utility of advanced quantitative diffusion MRI derived from multi b value acquisitions in the assessment of treatment
response, using a spatially-independent approach.

METHOD AND MATERIALS

13 patients (7M,6F; mean age 56) were prospectively enrolled into our multicentre study. All patients had biopsy confirmed GBM
and completed RT with adjuvant TMZ. Imaging was performed using a Siemens Verio (3T); pre-RT and mid RT. The MRI protocol
included a 'low b value' acquisition (b= 0s/mm, 50s/mm, 150s/mm, 200s/mm, 500s/mm, 1000s/mm) from which monoexponential
diffusion indices ADC and biexponential indices, IVIM parameters D*, D and f were calculated. A 'high b value' acquisition (b=0
s/mm, 500s/mm, 1000s/mm, 1500s/mm, 2000s/mm, 2500s/mm, 3000s/mm, 3500s/mm, 4000s/mm) was acquired to allow stretched
exponential diffusion indices, DDC and alpha to be derived. FLAIR sequences were used to define ROI and clinical assessment of
mid-treatment and end-treatment response using RANO criteria.Histograms were generated from voxels located within manually
segmented ROIs defined by increased signal on T2 FLAIR images. Changes in histogram percentile profiles were evaluated across
the two timepoints and compared with RANO assessment at the mid treatment and end treatment timepoints.

RESULTS

Following completion of treatment, 5 patients had PD, 4 SD and 4 CR. Patients with PD showed a histogram shift to the left across
all diffusion models, in keeping with increasing diffusion restriction and implying increased cellularity. Patients with SD or CR showed
little or no shift in the histogram.DDC and f are the most predictive of progression against RANO assessment, and appear superior to
routine ADC. Reduction in 75th centile (f) and 95th centile (DDC) are the most sensitive histogram metrics for predicting early
progressive disease.

CONCLUSION

Preliminary results suggest association between early changes in specific diffusion components and subsequent treatment response.
Spatially-independent diffusion parameter comparisons provide unbiased sampling of tumour heterogeneity and abrogate the
confound of voxel-to-voxel misregistration due to tumour growth/shrinkage.

CLINICAL RELEVANCE/APPLICATION

This is the first study to use advanced diffusion histogram analysis as a marker of early treatment response and can potentially
identify patients who need to be swicthed to second line therapies earlier.
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PURPOSE

To examine the relationships between stiffness measured by magnetic resonance elastography (MRE) and perfusion parameters.
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METHOD AND MATERIALS

Twelve patients with meningiomas underwent 3D brain MRE and PCT examination before surgery. MRE was performed using a
superconducting magnet operating at 3.0 T. PCT was performed on a 320-row multidetector CT scanner with rapid injection of
nonionic iodine contrast media. Normalized ratios (normalized to normal white matter) of perfusion maps of cerebral blood flow
(CBF), cerebral blood volume (CBV), and mean transit time (MTT) (defined as nCBF, nCBV, and nMTT, respectively) were
generated. ROIs were manually drawn on the T1-weighted image coregistered into the MRE-space for stiffness map and on the
enhanced-CT image for perfusion map, including the entire lesion of the meningioma. Mean values of tumor stiffness and perfusion
parameters were compared by Pearson correlation. ROC analysis was used to investigate the predictive ability of perfusion
parameters for firm tumors (>2.7 kPa).

RESULTS

The mean stiffness values, nCBF, nCBV, and nMTT for 12 meningiomas were 2.6 ± 3.0 kPa, 6.1 ± 3.5, 8.1 ± 5.5, and 1.2 ± 0.2,
respectively. All perfusion parameters were significantly inversely correlated with stiffness values (r=-0.6385 to -0.7380,
p<0.0254). The correlation between tumor stiffness and nCBV was the most marked (r=-0.7380, p=0.0061). Regarding stiffness
measurement, 5 meningiomas were firm (>2.7 kPa) and 7 were non-firm. ROC analysis revealed that nCBV was a good predictor of
firm tumors, with area under the ROC curve of 0.94. Using a cutoff value of >6.4, nCBV showed 100% sensitivity (5/5) and 85.7%
specificity (6/7) for predicting firm tumors (fig. 1). Color-coded stiffness and nCBV maps of meningiomas in two patients are shown
(Fig. 2). A firm meningioma with stiffness of 2.8 kPa in a 62-year-old woman has lower nCBV (3.4) compared with a non-firm tumor
with stiffness of 2.4 kPa in a 75-year-old woman (nCBF=8.0).

CONCLUSION

We found a significant correlation between stiffness and perfusion parameters in meningiomas. In particular, CBV was a useful
method for predicting a firm meningioma.

CLINICAL RELEVANCE/APPLICATION

There was a significant correlation between stiffness and perfusion parameters in meningiomas. In particular, CBV was a useful
method for predicting a hard meningioma.
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PURPOSE

Meningiomas are the most common primary intracranial tumors. Contrast enhanced MRI is the gold standard for diagnosis and
treatment planning, however MRI can have limited accuracy in distinguishing recurrence from treatment effect in the postsurgical
and post-radiation setting. [68]Ga-DOTATATE is a PET radiotracer targeting somatostatin receptor 2 (SSTR2) with high affinity.
Meningiomas express high levels of SSTR2. The purpose of our study was to evaluate [68]Ga-DOTATATE PET/MRI in a prospective
clinical cohort of patients with meningioma.

METHOD AND MATERIALS

20 patients with clinically-suspected or pathology proven meningioma were imaged over a time period of 6 months. [68]Ga-
DOTATATE-PET/MRI was acquired in 3D list mode over 50 minutes, beginning 5-15 minutes post injection. SUVmax values in
meningiomas and suspected post treatment change were obtained, as well as the pituitary gland (positive reference) and superior
sagittal sinus (SSS, background reference). In a subset of 11 patients we generated dynamic time-activity curves binned into 5-
minute frames, and analyzed time-activity and time-SUVmean curves in target lesions including meningioma, post-treatment
change, pituitary glands, and SSS individually as well as across the cohort.

RESULTS

A total of 50 meningiomas were identified based on PET (median: 2 per patient, range 0-14). In 17 patients PET confirmed
recurrence, while in 3 patients low avidity favored a diagnosis of post-treatment change. [68]Ga-DOTATATE PET provided improved
extent of disease visualization and confirmed parenchymal and osseus invasion. Dynamic PET data demonstrated unique kinetic
uptake patterns for meningiomas, pituitary glands and post treatment change across the cohort.

CONCLUSION

[68]Ga-DOTATATE PET/MRI is a promising tool in the assessment of meningiomas, particularly in the post-surgical and post-
radiation setting, allowing improved diagnosis and extent of disease evaluation without increasing acquisition time. Incorporating
dynamic PET data acquisition and analysis can provide additional valuable information in differentiating recurrence from post
treatment change, and inform future prospective clinical trials.

CLINICAL RELEVANCE/APPLICATION

In this consecutive series of 20 cases, we report a novel clinical application of combined static and dynamic [68Ga]-DOTATATE
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In this consecutive series of 20 cases, we report a novel clinical application of combined static and dynamic [68Ga]-DOTATATE
PET/MRI in diagnosis and treatment response assessment in recurrent and progressive meningioma.
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PURPOSE

A challenge in the management of glioblastoma is distinguishing true progression from pseudoprogression (PsP), which may have
improved survival. MGMT methylation has been shown to correlate with PsP. This study aims to evaluate the rates of PsP and its
outcomes, and correlate to MGMT status.

METHOD AND MATERIALS

An IRB-approved retrospective study included patients with histologically confirmed glioblastoma between 2010 and 2018. All
patients underwent surgical resection followed by temozolomide and radiation. Baseline pre- and post-radiation MRIs were reviewed
to assess the treatment response according to RANO criteria. Maximum dimensions and volumetric evaluations were performed.
Patients were graded as partial response (PR), progressive disease (PD) or stable disease (SD). Those with initial PD who had
subsequent improvement without intervention were classified as PsP. We evaluated overall survival (OS) and time to progression
(TTP) from the time of diagnosis, with TTP based on subsequent MRI images and clinical response, and this was correlated with the
MGMT.

RESULTS

Of 101 patients diagnosed with glioblastoma, 45 had at least 9 months follow-up. The MGMT status was methylated in 7,
indeterminate in 2, unmethylated in 11, and not evaluable in 22. The response was recorded as PsP in 16, PD in 12, SD in 2, PR in
12. Patients with PsP had an excellent mean TTP and OS of 327 and 545 days. The mean TTP and OS for those with PD was 250
and 450 days, and for those with PR was 446 and 676 days. Those with MGMT methylation and PsP had TTP and OS of 437 and
560 days which was similar to those with PR. Those with PsP and unmethylated MGMT had a worse mean TTP and OS of 198 and
438 days.

CONCLUSION

Patients with PsP have improved outcomes compared to those with PD or SD, with a mean TTP and OS that is between those seen
with PR/CR and PD/SD. These outcomes are further improved with MGMT promoter methylation. This data substantiates prior
studies' conclusions that MGMT status may significantly influence response, and patients with PsP have improved survival compared
to PD/SD.

CLINICAL RELEVANCE/APPLICATION

Pseuodprogression may predict a better overall response, and recognizing it in an earlier fashion may prevent initiation of
unnecessary salvage therapies that can be reserved for later in the treatment course. Interestingly, MGMT methylation has been
shown to correlate with pseudoprogression and increased survival.
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PURPOSE

Immune checkpoint inhibitor (ICI) therapy is becoming more prevalent in the treatment of a diverse array of malignancies. With the
increasing use of ICI therapy, numerous treatment related complications, termed "immune related adverse events" (irAEs), have
emerged. Hypophysitis is a rare and potentially fatal toxicity requiring prompt recognition and early treatment. The purpose of this
study was to identify the primary and secondary imaging characteristics of hypophysitis in patients undergoing treatment with ICIs.

METHOD AND MATERIALS

A retrospective chart review was performed of 228 adult oncology patients undergoing treatment with ipilimumab or ipilimumab and
nivolumab at a single institution from 2010-2018. Primary and secondary imaging characteristics (adrenal, thyroid, uterine/ovarian
atrophy) of hypophysitis were evaluated. The patients' key clinical features, labs, and patient outcomes were assessed from the
medical records.
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RESULTS

Hypophysitis was diagnosed in 15 (7%) of the 228 patients reviewed with a mean-onset time of 11.2 weeks (range 5-19 weeks)
after initiation of ICI therapy. The mean age of diagnosis was 61 ± 16 years with 80% of the patients being male. Sixty percent of
patients were treated with ipilimumab alone, and 40% with a combination of ipilimumab and nivolumab. Most patients (14) were
treated for melanoma and one was treated for chondosarcoma. Imaging indications included fatigue (85%), headache (77%), and
nausea (54%). Brain imaging was performed in 13 patients during and after ICI therapy. Nine patients demonstrated diffuse pituitary
enlargement. Of the 9 patients, 5 demonstrated homogenous pituitary enhancement and 3 had heterogeneous enhancement on T1
post-gadolinium images). The patients were subsequently treated with steroids with a mean of 79 days until resolution of imaging
findings. All patients developed adrenal atrophy and 2 (13%) had thyroid atrophy on follow up imaging.

CONCLUSION

The expanding role of ICI therapy has resulted in the increased prevalence of irAEs such as hypophysitis. The key radiological
findings in hypophysitis are often subtle, but include diffuse pituitary enlargement and adrenal and thyroid atrophy.

CLINICAL RELEVANCE/APPLICATION

Hypophysitis is a rare but potentially fatal complication in oncologic patients undergoing ICI therapy. Imaging, in conjunction with
clinical findings, can aid in the rapid diagnosis of the condition.
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PURPOSE

The purpose of the study is to evaluate changes in MR characteristics of individual small cell lung cancer (SCLC) brain metastases
(BMs) pre and post inital treatment following the diagnosis of BMs. The impact of these changes on CNS progression free survival
(PFS) and overall survival (OS) will be assessed in an attempt to identify MR imaging biomarkers to assess response to therapy.

METHOD AND MATERIALS

In this observational study, MR characteristics of individual SCLC BMs (n=57) were evaluated pre and post treatment in 20 patients.
The MRI characteristics analyzed included lesion size, T1 and T2 weighted signal, surrounding edema, hemorrhage, and diffusivity.
Initial and interval changes in imaging characteristics were correlated with OS and CNS PFS. For statistical analysis, patients
undergoing systemic chemotherapy only were grouped with patients receiving chemotherapy and whole brain radiation therapy
(WBRT), which together (n=11) were compared to the group that received WBRT only (n=9) following the diagnosis of BMs.

RESULTS

There was statistically significant difference between the pre and post treatment means of lesion size (p<0.0001, Wilcoxon Signed
Rank) and ADC (p=0.0017, Wilcoxon Signed Rank) but there was no difference across the treatment groups within pairs or among
pairs. Parametric Survival analysis for OS showed statistically significant survival difference in terms of treatment type (p <0.001).
Analysis of the MRI features of the BMs revealed that the percent increase of ADC (p=0.0001) was correlated with increased OS.
Survival analysis showed difference between treatment groups in terms of OS (p=0.0122, Wilcoxon Test) but not in terms of CNS
PFS (p=0.1371, Wilcoxon Test). There was no difference between the treatment groups in terms of percentage change in lesions
size (p=0.9405, Kruskal-Wallis test) and percentage change in ADC (p=0.5635, Kruskal-Wallis test). Regarding other MRI features,
there was no difference in signal characteristics including T1 signal, T2 signal and edema before and after treatment.

CONCLUSION

Changes in diffusivity from pre to post systemic chemotherapy and/or WBRT may be a useful biomarker to assess treatment
response in patients with SCLC and BMs.

CLINICAL RELEVANCE/APPLICATION

The percentage change of ADC of small cell lung cancer brain metastases pre to post treatment is correlated with increased overall
survival (p=0.0001).
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CONCLUSION

The hybrid MR-OR environment provides many clinical advantages but is not free of a certain degree of risk. The risk is further
compounded with lack of consistent safety standards. Engineering MR safety into the practice design and strict adherence to MRI
safety checklists, policy enforcement and regular personnel training is critical to maintaining MR safety in this complex
multidisciplinary procedural environment.

Background

Hybrid MR-OR for interventional and intraoperative procedures has emerged from its infancy to a standard setup at major academic
medical centers. The American College of Radiology (ACR) white paper on MR Safety is a primary reference used by most sites for
designing MR safety best practices; unfortunately, it is lacking specific guidance on hybrid MR-OR siting and safety. We attempt to
provide a template for hybrid MR-OR siting and safety that builds on the ACR white paper terminology and covers unique
considerations regarding design, layout, access, training, screening, infection control and procedural considerations when
developing hybrid MR-OR siting and safety practices.

Evaluation

A key challenge of hybrid MR-OR environment is its multidisciplinary, interdepartmental nature, and as such requiring a strong
collaborative approach in the design of the hybrid environment and implementation of education and safety protocols. Safety not
only has to be forefront in awareness, but also engineered into the workflow. We highlight three key elements of engineering safety
into the practice design through 1) siting considerations 2) workflow and training considerations and 3) procedural safety
considerations.

Discussion

Siting considerations should include architectural layout, scanner choice (on rails vs stationary), zone designs, and screening
equipment. Workflow and training consideration should include staff training (with emphasis on hands-on training), access control,
and patient/staff movement. Procedural safety considerations should include level 2 personnel staffing, patient screening,
procedural pause, surgical equipment screening, and infection control. Ongoing evaluation of procedural process is critical as new
procedures are added.
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PURPOSE

The purpose of this study was to evaluate whether ART is reliable and applicable in fetus brain imaging.

METHOD AND MATERIALS

We collected from September 2017 to October 2018 using 3.0T MR scannerfor fetal head exams. 10 subjects underwent ART
sequences (group A), the matched 10 subjects underwent traditional sequences (group B). The protocol of tradition sequences
includes T2 single short fast spin echo (SSFSE) (axial, sagittal, coronal); while the ART sequences contains ART T2 SSFSE (axial,
sagittal, coronal) (Table1). A quantitative assessment by the ROI of 1 mm was manually placed on the different layers of the brain
(Fig 1A). A qualitative evaluation including eight criteria (1. Delineation of germinal zone and gray matter, 2. Delineation of white
matter, 3. Delineation of internal and external CSF spaces, 4. Delineation of amniotic fluid adjacent to the skull, 5.Delineation of
brain stem, 6. Delineation of cerebellum, 7. Severity of motion artifacts, 8. Overall image quality) were evaluated on an ordinal scale
regarding signal characteristics, potential dysmorphism and developmental anomalies (5= optimal diagnostic quality; 4= very good
image quality;3= diagnostic image quality, 2= image quality below diagnostic standards; 1= image quality too poor to correctly
identify anatomy.

RESULTS

The maximum differences of peak and equivalent sound pressure between the two groups are 18.1dBA and 16.1dBA respectively,
indicating the ART sequences have lower noise than traditional sequences. Comparative ratios calculated between germinal
matrix/air, periventricular layer/air, subplate layer/air, and cortical layer/air for group A (33.97±17.52, 42.45±16.65, 46.37±22.46,
43.03±20.89) were lower than that of group B (52.54±25.61, 33.39±12.91, 69.17±35.21, 64.76±32.53), but with no significant
difference (P=0.09,0.20, 0.12, 0.11) . The qualitative results showed that the image quality of group B and group A scored 4.42 +
0.37 and 4.36 + 0.49 respectively. There was no significant difference in image quality score between the two groups.

CONCLUSION

Acoustic reduction sequence can acquire high quality images in 3.0T scanner, meanwhile decrease hearing loss risk in fetal head
examinations compared with the conventional method.

CLINICAL RELEVANCE/APPLICATION

Acoustic reduction sequence can acquire high quality images in 3.0T scanner, meanwhile decrease hearing loss risk in fetal head
examinations compared with the conventional method.
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PURPOSE

Proton Density Fat Fraction (PDFF) is a popular MRI/S biomarker of hepatic steatosis. The QIBA PDFF Committee was formed in
2015. In this work, the committee conducted a multi-center and multi-vendor phantom study. The objective was to characterize
the accuracy of PDFF as a robust biomarker, as measured by various SPGR chemical-shift-encoded sequences against a
standardized phantom with known PDFF values.

METHOD AND MATERIALS

9 sites with multiple commercial 1.5T and 3T systems were invikved. The phantom contained 12 vials of known PDFF. Sites were
asked to test several protocols, to their best capability. P1: a vendor-sourced 'out-of-the-box' liver PDFF protocol. Each site ran
P1 'as is', using default parameters for GE's IDEAL-IQ, Siemens' LiverLab, and Philips' mDIXON-Quant. P2: a complex-based QIBA
recommended protocol. P3: a magnitude-based Liver Imaging of Phase-interference signal Oscillation and Quantification protocol.
Each site acquired P1-P3 data, which were reviewed by an independent reader. For P1 and P2, each vendor's online multi-fat-peak
complex-based data reconstruction algorithm and software was used for PDFF generation, with no modifications to reconstruction
parameters. No work-in-progress software was used. For P3, data were sent to an additional independent site for multi-fat-peak
magnitude-based reconstruction. A single analyst made all PDFF measurements. Linear regression was performed against reference
values.

RESULTS

149 scans of the phantom were performed, 45 on 1.5T (15xP1, 12xP2, 18xP3), and 104 on 3T (33xP1, 24xP2, and 47xP3). Pooled
P1 data for 1.5T: (slope=0.97, bias=0.15, r2=0.99), for 3T: (slope=0.99, bias=-0.69, r2=0.99); pooled P2 data for 1.5T:
(slope=0.99, bias=-0.35, r2=1.0), for 3T: (slope=1.0, bias=-1.01, r2=0.99); pooled P3 data for 1.5T: (slope=0.96, bias=-0.25,
r2=1.0), for 3T: (slope=0.97, bias=-0.02, r2=0.99). Lin's concordance correlation coefficient for all 1.5T data was 0.9973 and
0.9972 for all 3T data.

CONCLUSION

Quantitative PDFF data collected in a standardized phantom are accurate using vendor-source and QIBA-recommended complex-
based water-fat separation protocols and an independent magnitude-based protocol.

CLINICAL RELEVANCE/APPLICATION

The PDFF from MRI and MRS is a robust and accurate quantitative imaging biomarker of hepatic steatosis across different magnet
field strengths, imager manufacturers, and reconstruction methods.
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CONCLUSION

Single PLD ASL is a robust technique in obtaining CBF values but the accuracy is still confounded by the PLD settings. This study
showed that CBF values at different PLD could be significantly different. 2000ms was the most appropriate settings (27/29 cases)
which agreed well with the white paper. We also noticed that ATA signs could present after 2000ms. Radiographers should take up
the role in real time image interpretation. If ATA were spotted, repeated examination with a longer PLD would be necessary.

Background

Arterial Spin Labelling (ASL) is a MRI perfusion technique utilizing magnetically labelled blood as endogenous tracers. Post Labelling
Delay (PLD) is applied to ensure an equilibrium state is reached. However, a short PLD could not ensure an equilibrium state while a
long PLD could lead to reduced SNR. Failure to account for could compromise the accuracy.

Evaluation

29 dementia patients in December 2018 were prospectively recruited. Pseudo-continuous ASL was acquired in a 3T scanner
(Achieva, Philips Healthcare) with 3 PLD settings (TR=4000ms, TE=11ms, labeling-duration=1600ms, PLD=1800/2000/2500ms). Data
analysis were done by MRIcloud online.

Discussion

Recommended single compartment model should give the same CBF values regardless of the PLD settings but our data showed that
CBF values at each PLD were significantly different (Repeated measures ANOVA, p=0.000). After referencing with the buxton's
kinetic model, 5 conditions were recognized and summarized in the figure. 2 cases showed 'steady state' in which CBF values were
similar at each PLD. 10 cases showed 'ATA effects' in which equilibrium was reached after 2000ms. CBF values at 1800ms was
erroneous as it violated the model assumption. 9 cases showed 'SNR penalty' in which there might be measurement errors due to
reduced SNR at 2500ms leading to abnormally low CBF values. CBF values could not converge in the remaining 8 cases.'Mixed
effects' (n=6) might be due to a combination of 'ATA effects' and 'SNR penalty' where 2000ms, theoretically, would be the
acceptable setting. In 'severe ATA effects' (n=2), CBF values at 2000ms were abnormally high due to an incorrect model inversion.
2500ms would be the appropriate choice.
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CONCLUSION

We developed a phantom containing control substances with predefined apparent diffusion coefficients ranging from normal tissue
to benign and malignant lesions. The use of W/O emulsions as a part of the phantom allowed modeling a restricted diffusion
represented in the image by a high-intensity signal in a wide range of the b-value. The proposed substances also allow evaluating
the effectiveness of fat suppression.

Background

To control the quality of diffusion-weighted magnetic resonance imaging (DWI), phantoms with control substances (with stable
physical characteristics and known diffusion coefficients) are used. According to literature, aqueous solutions of polymer are used
to achieve different diffusion coefficients. These materials model only hindered diffusion, while the diffusion of water molecule inside
the cell is restricted. In this work we give results of combination water-in-oil (W/O) emulsions and polymer solutions to model not
only restricted, but also hindered diffusion.

Evaluation

As a hindered diffusion model, we used aqueous solutions of polyvinylpyrrolidone (PVP) with concentrations of 0-50%. We created
W/O emulsions to simulate a restricted diffusion based on substances with high time T2 - siloxanes: cyclomethicone (Cycl) and
caprylyl methicone (Cap). We chose emulsions with equal proportions of water/fatty phases: 1:1 Cap:Water and 1:1 Cycl:Water.
According to the dispersion analysis, the size of micelles in the emulsions was 4.8±1.8 μm. The apparent diffusion coefficient (ADC)
of emulsion depends on the true diffusion coefficient inside micelles and the time interval between diffusion gradients Δ. We also
included silicon oil in phantom to control fat suppression. To estimate the effectiveness of phantom, we scanned it on different MR
scanners.

Discussion

With the increase of Δ from 44.4 ms to 60 ms, we restated the decrease of ADC of emulsion by 0.02 µm2/ms, whereas this effect
wasn't observed for water and Cap. True diffusion coefficients of material were determined with the accuracy of 4%. When
comparing the ADC results of different MR scanners, the mean variation reached 5.1%, and the relative error was 9.3%. The use of
correction factor allow decreasing the error to 2.5 %.
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PURPOSE

The aim of this study was 1) to evaluate myocardial late gadolinium enhancement (LGE) image quality using a deep learning (DL)
based magnetic resonance image reconstruction algorithm and 2) to assess its effect on the quantification of myocardial scar.

METHOD AND MATERIALS

Thirty-five patients (46±17y, 51% male) with suspected ischemic or non-ischemic cardiomyopathy underwent cardiovascular
magnetic resonance imaging (CMR) with gadolinium contrast (0.15 to 0.2 mmol/kg; Gadovist) on a 1.5T scanner (SIGNA Artist, GE
Healthcare). Short axis 2D LGE images were reconstructed twice: once with the vendor standard reconstruction, and once with
vendor supplied DLRecon prototype. The DL reconstruction is based on a deep convolutional residual encoder network trained from
a database of over 10.000 images to reconstruct images with high signal-to-noise ratio (SNR) and high spatial resolution. The



SSA22-07 Comparison Between Readout Segmented Diffusion Weighted Imaging and Single Shot Echo Planar
Imaging in Image Quality

Sunday, Dec. 1 11:45AM - 11:55AM Room: E353A

SSA22-08 Radiologic Technologists' Decision-Making for Protocol Repetition in Whole-Body MR Imaging and
the Potential for Automated Image Quality Assessment: A Large Population-Based Cohort Study

Sunday, Dec. 1 11:55AM - 12:05PM Room: E353A

network offered tunable noise reduction (NR) factors from 0-100% to accommodate user preference. Two observers scored image
quality and myocardial nulling of both original images and reconstructed images with 75% NR level using a 5 point scale (1=poor to
5=excellent). SNR and contrast-to-noise ratio (CNR) were measured. In 20 patients with LGE, scar size was quantified using
thresholding by 2, 4, and 6 standard deviation (SD) above remote myocardium, and using full width at half maximum (FWHM)
technique in images with 25%, 50%, 75% and 100% NR levels.

RESULTS

Both image quality and myocardial nulling improved by DLRecon method (3.3±0.6 vs. 3.7±0.6, p<0.001 and 3.3±0.6 vs. 3.4±0.6,
p=0.03). SNRscar and CNRscar-remote increased significantly with 150% and 158%, respectively at a NR level of 75% (both
p<0.001). Due to reduction in noise, scar size increased significantly with increasing NR levels using SD methods, however with the
FWHM method no difference in scar size was found (figure).

CONCLUSION

Using a novel, deep learning based, reconstruction algorithm myocardial LGE image quality improved significantly. However, these
algorithms have important impact on scar size quantification depending on technique used. The FWHM method is preferred because
it is independent of the level of noise.

CLINICAL RELEVANCE/APPLICATION

LGE by CMR is the gold-standard technique for assessing myocardial scar and by using a novel, deep learning based, image
reconstruction algorithm image quality can be improved.
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PURPOSE

To compare difference of readout segmented diffusion weighted imaging (RS-EPI) and single shot echo planar imaging (SS-EPI) on
image quality with ultra-high b value for prostate cancer detection.

METHOD AND MATERIALS

37 patients with prostate disease who underwent both RS-EPI and SS-EPI were enrolled in this study. All data were collected on a
3T MR scanner (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany) with the b value of 0, 1000 ,2000 , 3000s/mm2. The
image quality including lesions clarity, anatomical distortion, image sharpness, detail display based on diffusion weighted imaging
(DWI) were classified according to Likert score into 1 to 5 grade.(Grade 1 : cannot be used for diagnosis; Grade 2: poor; Grade 3:
acceptable; Grade 4: good; Grade 5: very good.) All the images were analyzed by two experienced radiologists blinded to any
clinical information as well as MR sequence type. The classification was provided from two radiologists separately. The signal-to-
noise ratio (SNR), and contrast ratio, and contrast to noise ratio (CNR) were also measured on workstations by the radiologist.

RESULTS

The scores concluded by the two radiologists have good consistency, Kappa value>0.80. The image quality including lesions clarity,
anatomical distortion, image sharpness, detail display obtained from RS-EPI sequences were higher than those obtained from SS-EPI
regardless of 1000, 2000, 3000s/mm2 (P<0.001). The signal-to-noise ratio (SNR), and contrast ratio, and contrast to noise ratio
(CNR) measured on RS-EPI sequences were also higher than those measured on SS-EPI (P<0.001) (table1).

CONCLUSION

Compared with the SS-EPI sequence, ultra-high b value RS-EPI sequence significantly improves the image quality, which is more
conducive to the detection of prostate lesions.

CLINICAL RELEVANCE/APPLICATION

Compared with the SS-EPI sequence, ultra-high b value RS-EPI sequence significantly improves the image quality, which is more
conducive to the detection of prostate lesions.

Participants
Ricarda V. von Kruchten, MD, Heidelberg, Germany (Presenter) Nothing to Disclose
Christopher Schuppert, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Jochen Hirsch, Bremen, Germany (Abstract Co-Author) Nothing to Disclose
Daniel Hoinkiss, Bremen, Germany (Abstract Co-Author) Nothing to Disclose
Sonja Selder, Munich, Germany (Abstract Co-Author) Nothing to Disclose
Oyunaa von Stackelberg, Heidelberg , Germany (Abstract Co-Author) Nothing to Disclose
Hans-Ulrich Kauczor, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Fabian Bamberg, MD, Tuebingen, Germany (Abstract Co-Author) Speakers Bureau, Bayer AG; Speakers Bureau, Siemens AG;



SSA22-09 An Experimental Study of MRI Induced Heating in Conductive Loops

Sunday, Dec. 1 12:05PM - 12:15PM Room: E353A

Research Grant, Siemens AG
Christopher L. Schlett, MD, MPH, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

Cost-effectiveness in health care delivery and diagnostic medical imaging have become increasingly important. Such considerations
are relevant when repeating protocols in Whole-Body MR imaging, especially when conducting large cohort studies. We studied the
frequency of protocol repetition by radiologic technologists who performed whole-body MR imaging protocols in the multi-center
German National Cohort (GNC), and the impact of automation on the need for protocol repetition, considering the local, staffing,
and technical factors involved. Additionally, we studied its impact on scan time, automated image quality assessment, and protocol
repetition.

METHOD AND MATERIALS

A total of 11,347 subjects underwent whole-body MRI as part of the MR sub-study of the GNC cohort (2014-2016). Whole-body
imaging was conducted at five sites using a uniform set of twelve protocols. Image acquisitions were independently conducted by
radiologic technologists (RT), whose decisions for protocol repetition was compared with image quality parameters that were
automatically derived.

RESULTS

At least one repeat protocol by the RT occurred in 12% (n=1,365) of subjects. The frequency of repetition differed across
protocols (p<0.0001), and across sites (range: 5.28%-24.34%, p<0.0001), and varied over time (p<0.0001). Mean total scan time
of 62.6min increased by 4.8min (95%CI: 4.5-5.2min) in subjects needing protocol repetition. The automatically-derived image
quality parameters that retrospectively predicted the need for protocol repetition included image sharpness and signal-to-noise
ratio. However, their predictive value was not uniform across all protocols.

CONCLUSION

The need to repeat MR protocols, even in highly standardized settings such as population study cohorts, is highly prevalent. Our
findings indicate that automated image quality assessment has predictive value, and reduces the need for protocol repetition,
thereby improving workflow efficiency and cost-effectiveness in the conduct of such studies.

CLINICAL RELEVANCE/APPLICATION

Patients find MRI studies daunting, hence MRI protocol repetition by radiologic technologists increase not only costs, but also
patient discomfort. Automation of MRI image workflow has the potential to improve both.
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CONCLUSION

This work indicates that size and presence of a gap are factors to consider in the risk assessment of piercings. It has important
implication for dermal piercings since there may be unknown gap in the piercing under the skin.

Background

Patients who are unable or reluctant to remove metallic piercings before MRI are at risk of injuries due to magnetic force and
radiofrequency (RF) heating. While magnetic force risk can be reduced by screening with a ferromagnetic detector, it is harder to
assess the risk of RF burn from piercing. The purpose of this investigation is to conduct experiments to evaluate the relationship of
RF heating with the size and configuration of conductive loops to provide a better understanding of the factors related to RF
heating in piercings.

Evaluation

The study was conducted on a GE 3T MR system. Circular loops of diameter 5cm, 8cm and 11cm with an air gap of 0, 0.3mm or
2.5mm for each diameter were constructed from copper wire (gauge 10). They were placed one at a time horizontally in a container
with the loop touching the skin of a pig knuckle specimen at the loop gap position. The setup was mounted on top of a 27cm
spherical phantom and scanned using a fast spin echo sequence for 10:33 minutes. Temperature at the contact point between
each loop and the specimen skin was measured with a Philips patient monitor temperature sensor. The results show temperature
rise of 1.4 and 1.8 deg C in the 8cm loops with a gap of 0.3mm and 2.5mm respectively, and temperature rise of 5.0 and 5.2 deg C
in the 11cm loops with a gap of 0.3mm and 2.5mm respectively. There was no measured temperature increase in all loops with zero
gap and in the 5cm loops with a gap.

Discussion

This study shows that RF heating risk increases with the size of conducting loops and with the presence of a gap. The result
indicates high induced electric field at the gap of the larger loops causes current to flow in the skin with high resistance leading to
the heating. However, this study does not imply MRI safety for piercings smaller than a certain size or without a gap since RF
heating depends also on other factors and settings not covered in this study.
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Program Information

LPIXEL is a University of Tokyo spin-off that hones its expertise in AI and medical imaging analytics. As the leading medical AI
startup in Japan, LPIXEL has made significant progress in delivering its AI-driven medical image diagnostic technology, 'EIRL,' to
hospitals and medical institutions across Japan and overseas. This session will touch on LPIXEL's key highlights of this year, which
will include the most up to date information of its AI-powered diagnostic algorithms which focus on brain MRA/MRI, chest X-ray and
CT, breast mammography, colonoscopy and more. Other highlights include participating in the Japan Medical Image Database (JMID)
project for the development and implementation of the AI annotation tool, and receiving marketing certification in Japan for its
diagnostic algorithms which target brain MR images. Join LPIXEL for even more, and how AI in medical imaging is leading the new
generation of healthcare. For a personal demonstration of our algorithm, please visit our booth #11703.
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Program Information

Reducing MR scan time allows significant benefits, including fewer repeating scans due to patient's movement, increased efficiency
and productivity. However, MR constitutes an inherent trade-off between scan time and image quality. Hence, when scan time is
reduced, image resolution, contrast, signal-to-noise ratio (SNR), and appearance of artifacts, among other characteristics, can be
adversely affected. Thus, the distinct need for a solution that can enable faster MRI scans without affecting the image quality.
Consequently, in the past decades, there has been a concerted effort to develop fast imaging techniques, while maintaining
diagnostic image quality. During the past few years, new approaches have become available, the latest being Compressed Sensing
(CS), a new under-sampling technique, in which only the information required for reconstruction is collected, facilitating significant
reduction in acquisition time. Currently available CS-based functions include Philips Compressed SENSE, GE HyperSense and Siemens
Compressed Sensing. Iterative image reconstruction (IIR) technology has been used for more than 10 years to allow dose reduction
in CT scanners. In MRI, IIR presents a new approach to scan time reduction. In IIR, less data is acquired during the scan, resulting
in a faster acquisition time, but producing poor-quality and noisy images. These non-diagnostic images are then post-processed by
strong image reconstruction and enhancement algorithms, aimed to produce high-quality diagnostic-worthy images. This
presentation showcases a comparison case report on CS and AI - assisted IIR, in the ability to reduce MR scan time while
maintaining image quality. Specifically, Philips Compressed SENSE, GE HyperSense (CS technology), and Medic Vision iQMR (AI-
assisted IIR technology) are compared and evaluated. The case report compared complete brain exams that were acquired by the
site's routine scan (11 minutes 50 seconds) and by accelerated acquisition (5 minutes 50 seconds, 50% scan time reduction).
Acquired images were processed and reviewed blindly by acknowledged neuroradiologists. The results demonstrate definite
preference towards AI- assisted IIR-processed fast MR scans, for all evaluation characteristics.
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Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, a
decent-sized screen, 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 CoLab 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: 01/07/20

https://accounts.google.com/signup/v2/webcreateaccount?flowName=GlifWebSignIn&flowEntry=SignUp
https://support.google.com/accounts/answer/32046?hl=en


VW14

A Practical Approach to Breast Magnetic Resonance Imaging (MRI) Interpretation: Presented by Siemens
Healthineers

Sunday, Dec. 1 1:05PM - 2:15PM Room: North Building, Booth 8563

Participants
Susan Weinstein, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Program Information

This interactive session will include both didactic and hands-on case review at workstations equipped with syngo. MR Brevis. A
practical approach to breast MRI interpretation will be discussed as well as utilizing the available sequences and techniques to
improve interpretive skills. RSVP is required; adding this session to your agenda does not secure your seat in this session. Click the
link below to RSVP.

RSVP

https://www.fairorg.de/Siemens-Healthineers/portal/workshop.cfm/rsna19/

Printed on: 01/07/20



RC104A Acute Muscle Injuries: MRI Protocol, Classification, and Prognosis

RC104B Chronic Muscle Conditions: A Practical Approach

RC104C MRI versus Ultrasound of Muscle: Choosing When and How

RC104D Muscle Ischemia, Infarction, and Compartment Syndrome

RC104

Advanced Muscle Imaging: State of the Art

Sunday, Dec. 1 2:00PM - 3:30PM Room: E450A

MR MK

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

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

LEARNING OBJECTIVES

1) Assess state-of-the-art imaging techniques for diagnosis of acute and chronic muscle derangements, with an emphasis on MRI,
CT, and sonography.

Sub-Events

Participants
James M. Linklater, MBBS, St Leonards , Australia (Presenter) Nothing to Disclose

For information about this presentation, contact:

JamesLinklater@casimaging.com

LEARNING OBJECTIVES

1) Define the musculo-tendinous anatomy of the hamstring, quadriceps, adductor and gastrocnemius-soleus muscle groups. 2)
Define efficient, sensitive MRI protocols to assess for acute muscle injuries in the lower extremities. 3) Identify on imaging and
classify patterns of injury to the hamstring, quadriceps, adductor and gastrocnemius-soleus muscle groups. 4) Understand
classification and grading systems used in the evaluation of acute muscle injuries in the lower extremities and their potential value
in determining prognosis regarding return to sport.

Active Handout:James MacPherson Linklater

http://abstract.rsna.org/uploads/2019/19000728/Active RC104A.pdf

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

LEARNING OBJECTIVES

1) Review chronic muscle derangements and apply knowledge using a case-based approach, with an emphasis on practical
differential diagnostic patterns.

Participants
Kambiz Motamedi, MD, Los Angeles, CA (Presenter) Nothing to Disclose

For information about this presentation, contact:

kmotamedi@mednet.ucla.edu

LEARNING OBJECTIVES

1) Identify the appropriate diagnostic imaging modality for common muscle pathologies. 2) Describe normal and abnormal ultrasound
appearance of muscle. 3) Compare imaging characteristics of muscle pathology on MRI versus ultrasound.

Active Handout:Kambiz Motamedi

http://abstract.rsna.org/uploads/2019/19000731/Active RC104C.pdf

Active Handout:Kambiz Motamedi

http://abstract.rsna.org/uploads/2019/19000731/Active RC104C.pdf

Participants
Michael D. Ringler, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize imaging findings associated with common clinical syndromes involving muscle ischemia, including compartment



RC104E Imaging of Muscle Quality: Myosteatosis Revisited

1) Recognize imaging findings associated with common clinical syndromes involving muscle ischemia, including compartment
syndrome. 2) Differentiate appearance of irreversible myonecrosis from treatable ischemia. 3) Design an MR protocol for Chronic
Exertional Compartment Syndrome.

Participants
Leon Lenchik, MD, Winston-Salem, NC (Presenter) Nothing to Disclose

For information about this presentation, contact:

llenchik@wakehealth.edu

LEARNING OBJECTIVES

1) Discuss the imaging diagnosis of myosteatosis and its relation to muscle quality.

Printed on: 01/07/20



RC109A Hepatocellular Carcinoma Screening

RC109B Pancreatic Tumor Evaluation and Follow-up

RC109C Faster MR Enterography

RC109

Abbreviated/Faster MRI Abdominal Pelvic Protocols

Sunday, Dec. 1 2:00PM - 3:30PM Room: E450B

GI MR OI

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

Participants
Claude B. Sirlin, MD, San Diego, CA (Moderator) Research Grant, Gilead Sciences, Inc; Research Grant, General Electric Company;
Research Grant, Siemens AG; Research Grant, Bayer AG; Research Grant, Koninklijke Philips NV; Consultant, AMRA AB; Consultant,
Fulcrum; Consultant, IBM Corporation; Consultant, Exact Sciences Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant,
Arterys Inc; Consultant, Epigenomics; Author, Medscape, LLC; Lab service agreement, Gilead Sciences, Inc; Lab service
agreement, ICON plc; Lab service agreement, Intercept Pharmaceuticals, Inc; Lab service agreement, Shire plc; Lab service
agreement, Enanta; Lab service agreement, Takeda Pharmaceutical Company Limited; Lab service agreement, Alexion
Pharmaceuticals, Inc; Lab service agreement, NuSirt Biopharma, Inc

Sub-Events

Participants
Claude B. Sirlin, MD, San Diego, CA (Presenter) Research Grant, Gilead Sciences, Inc; Research Grant, General Electric Company;
Research Grant, Siemens AG; Research Grant, Bayer AG; Research Grant, Koninklijke Philips NV; Consultant, AMRA AB; Consultant,
Fulcrum; Consultant, IBM Corporation; Consultant, Exact Sciences Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant,
Arterys Inc; Consultant, Epigenomics; Author, Medscape, LLC; Lab service agreement, Gilead Sciences, Inc; Lab service
agreement, ICON plc; Lab service agreement, Intercept Pharmaceuticals, Inc; Lab service agreement, Shire plc; Lab service
agreement, Enanta; Lab service agreement, Takeda Pharmaceutical Company Limited; Lab service agreement, Alexion
Pharmaceuticals, Inc; Lab service agreement, NuSirt Biopharma, Inc

For information about this presentation, contact:

csirlin@ucsd.edu

LEARNING OBJECTIVES

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

Participants
Kumaresan Sandrasegaran, MD, Phoenix, AZ (Presenter) Nothing to Disclose

For information about this presentation, contact:

sandrasegaran.kumaresan@mayo.edu

LEARNING OBJECTIVES

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

ABSTRACT

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

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

LEARNING OBJECTIVES

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

ABSTRACT

None.



RC109D Rectal Cancer StagingParticipants

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

LEARNING OBJECTIVES

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

Printed on: 01/07/20



RC112A Interventional Procedure Planning: Role for CTA and MRA

RC112B Peripheral CTA

RC112C Peripheral MR Angiography

RC112

Peripheral Artery Disease: CTA and MRA (Interactive Session)

Sunday, Dec. 1 2:00PM - 3:30PM Room: S404CD

CT MR VA

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

FDA  Discussions may include off-label uses.

Participants
Constantino S. Pena, MD, Key Biscayne, FL (Moderator) Speakers Bureau, Cook Group Incorporated; Speakers Bureau, Medtronic
plc ; Speakers Bureau, W. L. Gore & Associates, Inc; Speakers Bureau, Penumbra, Inc; Speakers Bureau, Terumo Corporation;
Speakers Bureau, Merit Medical Systems, Inc; Advisory Board, C. R. Bard, Inc; Advisory Board, Boston Scientific Corporation; 
Stephan Clasen, MD, Tuebingen, Germany (Moderator) Nothing to Disclose

For information about this presentation, contact:

stephan.clasen@med.uni-tuebingen.de

Special Information

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

LEARNING OBJECTIVES

1) Describe techniques for acquisition, reconstruction, and image interpretation of peripheral CTA and MRA. 2) Discuss available
data and evidence-based results for peripheral CTA and MRA, and expected impact on patient care. 3) Compare advantages and
drawbacks of lower extremity CTA and MRA.

Sub-Events

Participants
Constantino S. Pena, MD, Key Biscayne, FL (Presenter) Speakers Bureau, Cook Group Incorporated; Speakers Bureau, Medtronic plc
; Speakers Bureau, W. L. Gore & Associates, Inc; Speakers Bureau, Penumbra, Inc; Speakers Bureau, Terumo Corporation; Speakers
Bureau, Merit Medical Systems, Inc; Advisory Board, C. R. Bard, Inc; Advisory Board, Boston Scientific Corporation; 

LEARNING OBJECTIVES

1) Understand the value of peripheral CTA and MRA. 2) Discuss the benefits of CTA in comparison to MRA in the treatment of PAD.
3) Comprehend the importance of MRA sequences to highlight particular details in peripheral MRA. 4) Understand the importance of
image reconstruction for peripheral CTA and MRA.

Participants
Stephan Clasen, MD, Tuebingen, Germany (Presenter) Nothing to Disclose

For information about this presentation, contact:

stephan.clasen@med.uni-tuebingen.de

LEARNING OBJECTIVES

1) Describe techniques for acquisition, reconstruction, and image interpretation of peripheral CTA. 2) Discuss available data and
evidence-based results for peripheral CTA, and expected impact on patient care. 3) Compare advantages and drawbacks of lower
extremity CTA in comparison to other imaging modalities and diagnostic tools for arterial occlusive disease.

ABSTRACT

Peripheral arterial disease (PAD) is a common cause of morbidity and mortality in developed countries. Traditionally, imaging for risk
stratification and therapeutic planning involved catheter angiography. In recent years, cross-sectional imaging by CTA and MRA has
proven a robust technique for non-invasive PAD assessment. Given ubiquity of CT scanning technology, CTA is widely available.
High resolution datasets can be acquired rapidly, which facilitates assessment of clinically labile or trauma patients. To be optimally
effective, CTA techniques require particular attention to contrast medium and scan protocol. With appropriate protocol design, data
acquisition requires limited operator dependence. The acquired 3D dataset is rich with information, but requires careful scrutiny by
the interpreting physician. Volumetric review of these datasets produces the most accurate results. Extensive small vessel
calcification remains a potential barrier to full assessment of pedal vessels by CTA. Recent published data validates the clinical
effectiveness of CTA for diagnosis of PAD and for the direction of treatment planning. Ongoing research aims to exploit the newest
generation of CT scanners to acquire additional information, including dual energy data, time-resolved information, and radiation
dose savings.



RC112D Interventional Complications: Role for CTA and MRA

Participants
James C. Carr, MD, Chicago, IL (Presenter) Research Grant, Siemens AG; Advisory Board, Siemens AG; Travel support, Siemens AG;
Advisory Board, General Electric Company; Speaker, General Electric Company; Research Grant, Bayer AG; Advisory Board, Bayer
AG; Travel support, Bayer AG; Speaker, Bayer AG; Research Grant, Guerbet SA; Advisory Board, Guerbet SA; Travel support,
Guerbet SA; Speaker, Guerbet SA; Consultant, Circle; Speaker, Circle

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

For information about this presentation, contact:

charles.kim@duke.edu

LEARNING OBJECTIVES

1) Understand decision making for assessment of stent patency with CTA vs MRA 2) Describe endovascular aneurysm repair with
endografts as well as types of endoleaks and associated implications. 3) Discuss current methods for optimal detection endoleaks
with CTA and MRA, with understanding of advantages and disadvantages.

ABSTRACT

Stents are used ubiquitously for the management of atherosclerotic lesions in peripheral arterial disease. While symptomology is an
important metric, noninvasive imaging is also a crucial tool for more detailed assessment. Both CTA and MRA have been validated
for the assessment of stent patency, although there are nuances for both modalities, and in certain circumstances, one may
outperform the other. Imaging of endoleaks has evolved over the past two decades, to include a multitude of techniques with CTA
and MRA. While national guidelines for post-EVAR surveillance are relatively unidimensional, it is important for the practicing
radiologist to understand the spectrum of available CT and MR techniques for detection of endoleaks, along with the advantages
and disadvantages to each approach.

Printed on: 01/07/20



RC115A AB-MRI

RC115B Ultrafast MRI

RC115C DWI and Multiple Parametric Imaging

RC115

Advanced MRI Applications

Sunday, Dec. 1 2:00PM - 3:30PM Room: E353C

BR MR

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

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

For information about this presentation, contact:

zuleyml@upmc.edu

Sub-Events

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

For information about this presentation, contact:

comstocc@mskcc.org

LEARNING OBJECTIVES

1) Describe the concept of Abbreviated Breast MRI (AB-MR) in screening average risk women with dense breasts. 2) Review the
current data on the performance of AB-MR compared to DBT and WBUS. 3) Appropriately characterize lesions found on AB-MR and
improve interpretation accuracy.

Participants
Ritse M. Mann, MD, PhD, Nijmegen, Netherlands (Presenter) Researcher, Siemens AG ; Researcher, Seno Medical Instruments, Inc;
Researcher, Identification Solutions, Inc; Researcher, Micrima Limited; Researcher, Medtronic plc; Scientific Advisor, ScreenPoint
Medical BV; Scientific Advisor, Transonic Imaging, Inc; Stockholder, Transonic Imaging, Inc

LEARNING OBJECTIVES

1) To design a breast MRI protocol incorporating ultrafast breast MRI. 2) To learn how to interpret ultrafast breast MRI. 3) To
understand the clinical value of ultrafast breast MRI in lesion detection and classification.

Participants
Katja Pinker-Domenig, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

pinkerdk@mskcc.org

LEARNING OBJECTIVES

1) Describe the principle of DWI of the breast. 2) Define the basic requirements for the clinical application of DWI in breast imaging.
3) Understand the role of DWI as an essential part of a multiparametric breast MRI protocol. 4) Use multiparametric breast MRI in
clinical practice.

ABSTRACT

Magnetic resonance imaging (MRI) of the breast is undisputedly the most sensitive imaging method to detect cancer, with a higher
detection rate than mammography, digital breast tomosynthesis, and ultrasound. To overcome limitations of dynamic contrast-
enhanced (DCE) MRI in specificity, additional functional MRI parameters have been explored, with diffusion-weighted imaging (DWI)
emerging as the most robust and reliable. In DWI, the random movement of water molecules in body tissue can be visualized and
quantified by calculating the apparent diffusion coefficient (ADC). Malignancies typically show restricted water molecule diffusivity
with higher signal on DWI images and lower signal on ADC maps due to increased cell density, which leads to compression of
extracellular space and microstructural changes. Breast DWI can be easily combined with DCE-MRI in every breast MRI protocol
without substantially increasing the total scan time, an approach defined as multiparametric MRI. Several studies have
demonstrated that multiparametric MRI of the breast with DCE-MRI and DWI can provide a high sensitivity, specificity, and
diagnostic accuracy, obviating unnecessary breast biopsies in benign breast tumors. It is therefore increasingly being implemented
in clinical routine for an improved cancer detection, characterization and treatment response assessment. Other functional MRI
parameters are currently under investigation for the clinical implementation in a multiparametric MRI concept. This presentation aims
to provide a comprehensive overview of the current applications and challenges of multiparametric MRI of the breast in the clinical
setting.
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RC117A Imaging Dementias: FDG and Amyloid PET/CT

RC117B Imaging Dementias - Tau PET/CT: Update 2019

RC117C Imaging of Movement Disorders: Update 2019

RC117

Emerging Technology: Imaging of Dementias and Movement Disorders Update 2019

Sunday, Dec. 1 2:00PM - 3:30PM Room: S504CD

CT MR NR NM

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

Participants
Rathan M. Subramaniam, MD,PhD, Dunedin, New Zealand (Moderator) Nothing to Disclose

For information about this presentation, contact:

rathan.subramaniam@utsouthwestern.edu

LEARNING OBJECTIVES

1) To review the value of FDG and amyloid PET/CT in diagnosis of dementia. 2) To review the value of MR imaging in diagnosis of
dementia. 3) To review the value of tau PET/CT in diagnosis of dementia.

ABSTRACT

This session will review the importance and value of FDG PET, Amyloid PET, MRI and Tau PET imaging in diagnosis of dementia.

Sub-Events

Participants
Rathan M. Subramaniam, MD,PhD, Dunedin, New Zealand (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand which FDA approved MR techniques are currently available for improving differential diagnosis in patients with
dementia. 2) Improve basic knowledge of how MR results correspond to clinical dementia phenotypes. 3) Discuss recent
technological advances including applications of dynamic susceptibility contrast (DSC) MR, arterial spin labelling (ASL) and resting
state functional connectivity MRI (rs-fcMRI) in the setting of patients with dementia.

Participants
Val J. Lowe, MD, Rochester, MN (Presenter) Research Grant, General Electric Company; Research Grant, Siemens AG; Research
Grant, Eli Lilly and Company; Advisory Board, Merck & Co, Inc

LEARNING OBJECTIVES

1) Describe the basic science principles behind tau PET/CT imaging. 2) Understand the utility of tau PET/CT imaging in
neurodegenerative disease. 3) Identify the findings of a positive tau PET/CT scan.

Participants
Kevin P. Banks, MD, Joint Base San Antonio , TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

kevin.p.banks.civ@mail.mil

LEARNING OBJECTIVES

1) Understand the Parkinsonian Syndrome entities and their clinical features. 2) Analyze the role and efficacy of I-123 Ioflupane
Brain SPECT in the diagnosis and management of PS. 3) Learn the essential steps of proper exam preparation and acquisition. 4)
Comprehend the interpretation criteria for I-123 Ioflupane Brain SPECT and potential pitfalls.

Printed on: 01/07/20



RC118A Ultrasound

RC118B Computed Tomography

RC118C Magnetic Resonance Imaging

RC118D PET/CT

RC118

Interactive Game: Cases in Body Oncologic Imaging that I Have Learned the Most From (Interactive Session)

Sunday, Dec. 1 2:00PM - 3:30PM Room: S102CD

CT MR OI US

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

FDA  Discussions may include off-label uses.

Participants
Deborah J. Rubens, MD, Rochester, NY (Moderator) Nothing to Disclose

For information about this presentation, contact:

Deborah_rubens@urmc.rochester.edu

Special Information

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

Sub-Events

Participants
Deborah J. Rubens, MD, Rochester, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

deborah_rubens@urmc.rochester.edu

LEARNING OBJECTIVES

1) Review some commonly performed examinations where US leads to oncologic diagnosis. 2) Identify those technical parameters
which are critical to accurate ultrasound performance, especially color and spectral Doppler, as exemplified by pitfalls and 'missed'
cases. 3) Explore the role of US in management of oncologic patients, including contrast enhanced ultrasound.

Participants
Christine O. Menias, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:

menias.christine@mayo.edu

LEARNING OBJECTIVES

1) Review CT imaging features of challenging abdominal and pelvic oncologic cases encountered in clinical practice using case-
based examples. 2) Highlight the imaging pearls and pitfalls that may impact diagnosis and treatment. 3) Discuss potential
differential diagnoses and mimics of oncologic abdominal and pelvic cases.

Participants
Richard Kinh Gian Do, MD,PhD, New York, NY (Presenter) Consultant, Bayer AG; Author, Reed Elsevier; Spouse, Author, Wolters
Kluwer nv; Spouse, Data Monitoring Committee, Alk Abello

For information about this presentation, contact:

dok@mskcc.org

LEARNING OBJECTIVES

1) Assess the role of diffusion weighted imaging in oncology. 2) Explain the presence of susceptibility artifacts on different MRI
sequences. 3) Compare the use of extracellular and hepatobiliary contrast agents for liver MRI.

Participants
Luigi Aloj, MD, Cambridge, United Kingdom (Presenter) Nothing to Disclose

For information about this presentation, contact:

la398@cam.ac.uk



LEARNING OBJECTIVES

1) Biochemical characterisation of cancer through PET imaging.2) How combinations of radiopharmaceuticals may be relevant to
diagnosis.3) Tumour heterogeneity as detected by PET and implications for patient management.4) The role of PET/CT in
theragnostics

Printed on: 01/07/20



RC121A Innovations in PET/CT

RC121B Opportunities in PET/MR

RC121

Innovations in Hybrid Imaging

Sunday, Dec. 1 2:00PM - 3:30PM Room: E351

CT MR NM PH

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

Participants
Osama R. Mawlawi, PhD, Houston, TX (Coordinator) Research Grant, General Electric Company Research Grant, Siemens AG

For information about this presentation, contact:

omawlawi@mdanderson.org

LEARNING OBJECTIVES

1) Become more proficient with the latest innovations in PET/CT imaging and their impact of scanner performance. 2) Learn about
the challenges and opportunities in PET/MR image quantification and potential clinical applications. 3) Understand the various
corrections necessary to generate a quantifiable SPECT image.

ABSTRACT

This sesion will cover the latest innovations in hybrid immaging. The session will have three speakers covering 3 different topics.
The first talk will cover the latest in PET/CT imaging including silicon photomultiplier tubes, larger axial fields of view and the effects
these innovations have on scanner performance. The second talk will focus on PET/MR imaging and disuss the challenges and
opportunities of PET/MR image quantification and potential clinical applications. Finally, the third talk will focus on SPECT/CT image
quantification while discussing the various correction factors and processes needed to to generate a quantifiable SPECT image.

Sub-Events

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

For information about this presentation, contact:

omawlawi@mdanderson.org

LEARNING OBJECTIVES

1) List the latest advances in PET/CT imaging. 2) Understand the impact of these innovations on scanner performance and image
quality.b3) Recognize the differences between commercial PET/CT systems with respect to these innovations.

ABSTRACT

This talk will focus on the latest innovations in PET/CT imaging. Topics covered will include silicon photomultiplier (SiPM) tubes,
large axial PET scanners, data driven gating, and the impact these innovations have on scanner performance and image quality.

Participants
Thomas Beyer, PhD, Vienna, Austria (Presenter) Co-founder cmi-experts GmbH; Co-founder Dedicaid GmbH

For information about this presentation, contact:

thomas.beyer@meduniwien.ac.at

LEARNING OBJECTIVES

1) Appreciate benefits and challenges of quantification in PET. 2) Be made aware of the basic principles of fully-integrated PET/MR
imaging systems. 3) Understand the fundamental challenges and potential of MR-guided PET quantification. 4) Be pointed to
potential applications of fully-integrated PET/MR in clinical research, and possibly routine.

ABSTRACT

PET is a non-invasive imaging technique that provides reproducible and fully-quantitative information on preselected
metabolic/signaling pathways. PET is highly sensitive, thus, requiring only small amounts of biomarkers to be used for visualization
and quantification purposes. By comparison to high-resolution anatomical images PET images appear blurred, which is attributed to
the positron range effects and the limited detector size of the PET ring systems.Today, clinical PET imaging systems are offered
almost exclusively in combination with CT and MR systems. Combined PET/MR, in particular, offers a number of intrinsic
methodological advantages over PET only. These include, the use of MR imaging (e.g., by means of MR navigators) to estimate
involuntary patient motion as a pre-requisite for motion compensation, and, thus, subsequent improvement of PET image quality
and quantification. Following appropriate motion compensation, PET data can be improved in quality and accuracy through the use
of MR-guided partial volume corrections and image reconstruction. In this presentation we will highlight the most important
advances of PET instrumentation and data processing that help facilitate fully-integrated PET/MR in the first place, and draw a



RC121C SPECT/CT Quantitation

benefit from this integration for the PET data. This includes a brief discussion of the effect of the static MR field on positron range
effects, in particular for higher-energetic positron emitters. Overall, increase volume sensitivity helps reduce the amount of
radiotracer injected into patients or shorten the emission scan time, in combination with increased signal-to-noise in the emission
images (thanks to the use of time-of-flight, a concept different from TOF-MR) it helps increase sensitivity and reader accuracy of
PET images. Lastly, advances in image reconstruction have brought the level of PET, and the appearance of the PET images, closer
to the common understanding of radiologically useful images.

Participants
Srinivas C. Kappadath, PhD, Houston, TX (Presenter) Research Grant, General Electric Company; Research Grant, BTG International
Ltd; Consultant, BTG International Ltd; Consultant, ABK Biomedical Inc; Consultant, Terumo Corporation

For information about this presentation, contact:

skappadath@mdanderson.org

LEARNING OBJECTIVES

1) Identify the various correction factors applied to SPECT. 2) Understand the processes used for quantification of SPECT. 3)
Describe the various approaches used commercially for SPECT quantitation.

Printed on: 01/07/20



RC129A Overview and O-RADS 0-1

RC129B O-RADS 2

RC129C O-RADS 3

RC129D O-RADS 4-5

RC129E Case Review

RC129

MRI O-RADS (Interactive Session)

Sunday, Dec. 1 2:00PM - 3:30PM Room: N227B

GU MR OB

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

Sub-Events

Participants
Caroline Reinhold, MD, MSc, Montreal, QC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To introduce MRI O-RADS (Ovarian-Adnexal Reporting and Data Systems) 2) To review the MRI O-RADS governing concepts. 3)
To know the main terms for O-RADS MRI scores 0 and 1. 4) To understand the application of O-RADS MRI scores 0 and 1 to
adnexal masses and the associated risk of malignancy. 5) To recognize O-RADS MRI score 1 lesions by review of cases.

Participants
Evan S. Siegelman, MD, Media, PA (Presenter) Advisory Board, Spreemo Health; Consultant, BioClinica, Inc; Consultant, ICON plc;
Consultant, inviCRO, LLC

For information about this presentation, contact:

evan.siegelman@uphs.upenn.edu

LEARNING OBJECTIVES

1) Describe the MR terms that characterize adnexal lesions that are almost certainly benign (O-RADS 2). 2) Identify those MR
imaging features that would upgrade an adnexal lesion to a higher O-RADS category. 3) Illustrate MR imaging examples of O-RADS 2
lesion such as endometrioma, cystadenoma, mature cystic teratoma, hydrosalpinx and peritoneal inclusion cyst.

Participants
Isabelle Thomassin-Naggara, MD, Paris, France (Presenter) Researcher, General Electric Company; Research funded, General
Electric Company; Researcher, Canon Medical Systems Corporation; Research funded, Canon Medical Systems Corporation;
Research funded, Hologic, Inc; Research funded, Siemens AG; Research funded, Guerbet SA

For information about this presentation, contact:

isabelle.thomassin@aphp.fr

LEARNING OBJECTIVES

1) To combine all useful MR features to characterize indeterminate adnexal masses. 2) To describe how to perform DCE MR analysis
on solid tissue. 3) To identify how lesions should be classified O-RADS 3. 4) To specify which adnexal lesions will be rated O-RADS 3

Participants
Andrea G. Rockall, FRCR,MRCP, London, United Kingdom (Presenter) Speaker and Chairman, Guerbet SA

LEARNING OBJECTIVES

1) To know the main terms for O-RADS MR score 4 and 5. 2) To be familiar with the application of O-RADS MR score 4 and 5 to
adnexal masses. 3) To recognise O-RADS MR score 4 and 5 lesions by review of cases.

ABSTRACT

The preponderant contribution of MRI in adnexal mass evaluation is its specificity because it provides confident diagnosis of many
benign adnexal lesions A standardization of the MR reporting may allow a tailored, patient-centered approach, allowing avoidance of
over-extensive surgery and/or fertility preservation where appropriate, whilst ensuring early detection of lesions with high likelihood
of malignancy. O-RADS classification is accurate and based on 5 categories related to the rik of malignancy. An adnexal lesion with
a solid tissue that enhances according a time intensity curve type 2 or 3 or which is associated with peritoneal implants should be
categorized O-RADS 4 or 5. A lesion classified O-RADS 5 has a risk of malignangy higher than 95% and must be referred to a
gynecological oncologist

Participants
Elizabeth A. Sadowski, MD, Madison, WI (Presenter) Nothing to Disclose



Caroline Reinhold, MD, MSc, Montreal, QC (Presenter) Nothing to Disclose

For information about this presentation, contact:

esadowski@uwhealth.org

LEARNING OBJECTIVES

1) Understand the basic sequences necessary for characterizing adnexal lesions. 2) Classify adnexal masses using the ACR ORADS
MRI system, based on their signal characteristics and enhancement patterns. 3) Assign an ACR ORAD MRI risk score based on the
MRI appearance of an adnexal lesion and clinical information.

Printed on: 01/07/20



RC150

MR Imaging-guided Breast Biopsy (Hands-on)

Sunday, Dec. 1 2:00PM - 3:30PM Room: E260

BR MR

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

Participants
Amy L. Kerger, DO, Plain City, OH (Presenter) Nothing to Disclose
Kirti M. Kulkarni, MD, Chicago, IL (Presenter) Nothing to Disclose
Wendi A. Owen, MD, Saint Louis, MO (Presenter) Nothing to Disclose
Gary J. Whitman, MD, Houston, TX (Presenter) Nothing to Disclose
Mai A. Elezaby, MD, Madison, WI (Presenter) Research Grant, Exact Sciences Corporation
Amado B. del Rosario, DO, Mesa , AZ (Presenter) Nothing to Disclose
Mitra Noroozian, MD, Ann Arbor, MI (Presenter) Institutional Grant, General Electric Company; Investigator, General Electric
Company
Anika N. Watson, MD, Atlanta, GA (Presenter) Nothing to Disclose
Lara D. Richmond, MD, Toronto, ON (Presenter) Nothing to Disclose
Nikki S. Ariaratnam, MD, Moorestown, NJ (Presenter) Consultant, Cleerly, Inc
Clayton R. Taylor, MD, Upper Arlington, OH (Presenter) Nothing to Disclose
Rifat A. Wahab, DO, Cincinnati, OH (Presenter) Nothing to Disclose
Laurie R. Margolies, MD, New York, NY (Presenter) Research Consultant, FUJIFILM Holdings Corporation; Research Consultant,
Imago Corporation
Vandana M. Dialani, MD, Boston, MA (Presenter) Nothing to Disclose
Esther N. Udoji, MD, Birmingham, AL (Presenter) Nothing to Disclose
Jill J. Schieda, MD, Avon Lake, OH (Presenter) Nothing to Disclose
Su-Ju Lee, MD, Cincinnati, OH (Presenter) Spouse, Stockholder, General Electric Company; Spouse, Stockholder, Siemens AG
Elsa M. Arribas, MD, Houston, TX (Presenter) Scientific Advisory Board, Volumetric Biotechnologies, Inc; Stockholder, Volumetric
Biotechnologies, Inc
Karen A. Lee, MD, New York, NY (Presenter) Nothing to Disclose
Ami D. Shah, MD, New York, NY (Presenter) Nothing to Disclose
Katharine D. Maglione, MD, New York, NY (Presenter) Nothing to Disclose
Wade C. Hedegard, MD, Brighton, NY (Presenter) Nothing to Disclose
Manisha Bahl, MD,MPH, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

laurie.margolies@mountsinai.org

nariaratnam@sjra.com

karen.lee2@mountsinai.org

mbahl1@mgh.harvard.edu

LEARNING OBJECTIVES

1) Explain why MR-guided breast biopsy is needed for patient care. 2) Identify relative and absolute contraindications to MR-guided
breast biopsy. 3) Describe criteria for MR-guided breast biopsy patient selection. 4) Debate risks and benefits of pre-biopsy
targeted ultrasound for suspicious MRI findings. 5) Understand the basic MR-guided biopsy procedure, protocol and requirements for
appropriate coil, needle and approach selection. 6) Manage patients before, during and after MR-guided breast biopsy. 7) Define
the benefits and limitations of MR-guided vacuum assisted breast biopsy. 8) How to problem shoot complicated cases due to lesion
location, patient anatomy, etc.

ABSTRACT

This course is intended to provide basic didactic instruction and hands-on experience for MR-guided breast biopsy. Because of the
established role of breast MRI in the evaluation of breast cancer through screening and staging, there is a proven need for MR-
guided biopsy of the abnormalities that can only be identified at MRI. This course will be devoted to the understanding and
identification of: 1) appropriate patient selection 2) optimal positioning for biopsy 3) target selection and confirmation 4) various
biopsy technologies and techniques 5) potential problems and pitfalls and 6) practice audits. Participants will spend 30 minutes in
didactic instruction followed by 60 minutes practicing MR-guided biopsy using provided phantoms. Various combinations of full size
state-of-the-art breast MRI coils, biopsy localization equipment and needles from multiple different vendors will be available for
hands-on practice. Some stations will have monitors loaded with targeting software. Expert breast imagers from around the world
will be at each of 10 stations to provide live coaching, tips, techniques and advice.

Active Handout:Amy L. Kerger

http://abstract.rsna.org/uploads/2019/6005779/Active RC150.pdf

Printed on: 01/07/20



CS23

Density "Inform" and Insurance Legislation Update: Presented by Bayer

Monday, Dec. 2 8:30AM - 9:30AM Room: S105D

Participants
JoAnn Pushkin, Deerpark, NY (Presenter) Nothing to Disclose

PROGRAM INFORMATION

Existing density "inform" laws vary widely; will the soon-to-be-made public FDA national reporting requirement rectify that? This
presentation will provide an update on state inform and insurance laws, explain the federal legislative and regulatory processes for a
national standard, and share available patient and provider information on the topic of breast density.

CME

This program does not offer CME credit.

Printed on: 01/07/20



MSMI21A Molecular Imaging using Radioactive Tracers

MSMI21B Molecular Imaging with MRI and MRS

MSMI21C Molecular Imaging with Nanoparticles

MSMI21

Molecular Imaging Symposium: Basics of Molecular Imaging

Monday, Dec. 2 8:30AM - 10:00AM Room: S405AB

BQ MR MI NM US

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

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

For information about this presentation, contact:

Grimmj@mskcc.org

Sub-Events

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

LEARNING OBJECTIVES

1) Discuss the various radio tracers and their applications in Molecular Imaging studies. 2) Understand in which situations to use
which radio tracers, what to consider when developing the imaging construct and what controls to obtain for nuclear imaging
studies. 3) Examples will contain imaging with small molecules, with antibodies and nanoparticles as well as with cells in order to
provide the participants with examples how o correctly perform their imaging studies. 4) Most of the examples will be from the
oncology field but their underlying principles are universally applicable to other areas as well.

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

LEARNING OBJECTIVES

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

ABSTRACT

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

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

LEARNING OBJECTIVES

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

ABSTRACT

Gadolinium chelates as contrast agents for MRI have been associated with mounting concerns about nephrogenic sclerosis and
gadolinium deposition in the brain. Therefore, a search for safe alternatives is currently underway. In North America, the iron
supplement ferumoxytol has gained considerable interest as an MR contrast agent. In Europe, ferumoxtran-10 is re-entering clinical
trials. Both ferumoxytol and ferumoxtran-10 provide long-lasting blood pool enhancement, which can be used for MR imaging exams
that require detailed and/or long-lasting vessel delineation for MR angiographies, tissue perfusion studies, and whole body tumor
staging. Iron oxide nanoparticles are slowly phagocytosed by macrophages in the reticuloendothelial system, making them ideal for
MR imaging detection of tumors in the liver, spleen, lymph nodes, and bone marrow. Similarly, iron oxide nanoparticles are slowly
phagocytosed by tumor-associated macrophages in cancers; which can be used to grade tumor-associated inflammation and
monitor the efficacy of new cancer immunotherapies. This presentation provides an introduction to the use of iron oxide



MSMI21D Ultrasound Molecular Imaging with Targeted Bubbles

MSMI21E Quantitative Imaging Biomarkers and Radiogenomics

nanoparticles for clinical MR and PET/MR imaging, including safety data acquired in children thus far, recent insights and
mechanisms of rare, but potentially severe adverse reactions, applications that impact patient care and comparisons with
gadolinium chelates. New developments for image guided therapy and theranostics are under way.

Participants
Alexander L. Klibanov, PhD, Charlottesville, VA (Presenter) Co-founder, Targeson, Inc, now dissolved; Shareholder, Targeson, Inc,
now dissolved; Institutional research collaboration, AstraZeneca PLC; NIH Grant subcontract to UVA lab, SoundPipe Therapeutics; 

LEARNING OBJECTIVES

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

ABSTRACT

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

Participants
Lawrence H. Schwartz, MD, New York, NY (Presenter) Nothing to Disclose

Printed on: 01/07/20



RC204-01 MRI of Anatomic Variants of the Foot and Ankle and Their Significance

Monday, Dec. 2 8:30AM - 8:50AM Room: E451B

RC204-02 MRI of Ankle Instability

Monday, Dec. 2 8:50AM - 9:10AM Room: E451B

RC204-03 MRI Patterns of Acute Distal Tibiofibular Syndesmotic Injuries in the Pediatric Population

Monday, Dec. 2 9:10AM - 9:20AM Room: E451B

RC204

Musculoskeletal Series: MRI of Ankle and Foot

Monday, Dec. 2 8:30AM - 12:00PM Room: E451B

MR MK

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

Participants
William E. Palmer, MD, Boston, MA (Moderator) Nothing to Disclose
Corrie M. Yablon, MD, Ann Arbor, MI (Moderator) Nothing to Disclose
Yulia Melenevsky, MD, Vestavia, AL (Moderator) Nothing to Disclose
Hilary R. Umans, MD, Ardsley, NY (Moderator) Nothing to Disclose

Sub-Events

Participants
Yulia Melenevsky, MD, Vestavia, AL (Presenter) Nothing to Disclose

For information about this presentation, contact:

yuliavm@gmail.com

LEARNING OBJECTIVES

1) List common anatomic variants of foot and ankle. 2) Recognize and describe MRI appearances of foot and ankle anatomic
variants. 3) Determine clinical significance based on imaging appearance and clinical presentation.

Participants
William E. Palmer, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

wpalmer@mgh.harvard.edu

LEARNING OBJECTIVES

1) Describe MRI signs of ankle instability. 2) Differentiate primary and secondary signs of instability. 3) Identify MRI findings in
lateral and medial instability.

Participants
William Walter, MD, New York, NY (Presenter) Nothing to Disclose
Zehava S. Rosenberg, MD, Hoboken, NJ (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

william.walter@nyulangone.org

PURPOSE

To compare pediatric MRI patterns of acute distal tibiofibular syndesmotic ligamentous injuries to those of adults. To the best of
our knowledge, this has not been previously described.

METHOD AND MATERIALS

3 cohorts of patients with ankle MRIs were retrospectively identified via PACS database search: 1) pediatric patients (<=16 years)
with normal distal tibiofibular syndesmosis based on non-traumatic indications and no MRI findings of acute or chronic trauma, 2)
pediatric patients and 3) adult patients (>=17 years) with unequivocal MRI evidence of acute tears of the syndesmotic ligaments
(anterior, posterior inferior tibiofibular and/or interosseous ligaments/membrane), based on previously established literature criteria.
Studies were reviewed in consensus by 2 MSK radiologists with 3 and 25 years of experience, respectively, for MRI appearance of
normal and torn syndesmotic ligaments, presence of avulsion fractures, and periosteal tearing. Pertinent electronic medical record
data were also reviewed.

RESULTS

68 ankle MRIs were identified from a total of 374 MRIs (25 pediatric patients with average age 13.9 years, standard deviation



RC204-04 Calcaneofibular Ligament Anatomy Under Different Ankle Positions

Monday, Dec. 2 9:20AM - 9:30AM Room: E451B

RC204-05 MRI of Ankle Impingement

Monday, Dec. 2 9:30AM - 9:50AM Room: E451B

RC204-06 MRI of the Midfoot

Monday, Dec. 2 10:20AM - 10:40AM Room: E451B

68 ankle MRIs were identified from a total of 374 MRIs (25 pediatric patients with average age 13.9 years, standard deviation
(SD)=2.2 years) with normal syndesmosis, and 20 pediatric (13.3 years, SD=1.7 years) and 23 adult (53.2, SD=12.1 years) cases
with syndesmotic injuries). -Fibrous and cambrial periosteal layers were identified in all normal pediatric cases; normal ligaments
were attached to tibial and fibular fibrous periosteum prior to full bony ossification. MRIs with syndesmotic ligamentous injury
depicted stripping of tibial periosteum in 8/20 (40.0%) of pediatric and 1/23 (4.0%) of adult cases. 1/20 (5%) pediatric and 4/23
(17.4%) of adult cases with syndesmotic injuries demonstrated avulsion fractures.

CONCLUSION

There is a spectrum of MRI appearances of distal tibiofibular syndesmotic injuries among pediatric and adult patients. Osseous
avulsions appear to be more common in adults whereas periosteal stripping, which should not be mistaken for a tibial fracture, is
seen almost exclusively in pediatric patients. This may be due to the syndesmotic ligaments' insertion to periosteum rather than to
bone.

CLINICAL RELEVANCE/APPLICATION

Tibial periosteal stripping in children, in the setting of acute distal tibiofibular syndesmotic ligamentous injuries, should not be
misinterpreted as tibial fractures but rather be recognized as part of MRI patterns of ligamentous injuries in this population.

Participants
Yoshihiro Akatsuka, RT, Sapporo, Japan (Presenter) Nothing to Disclose
Atsushi Teramoto, MD,PhD, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose
Hiroyuki Takashima, PhD, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose
Rui Imamura, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose
Tomoyuki Suzuki, MD, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose
Kota Watanabe, MD,PhD, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose
Toshihiko Yamashita, MD, PhD, Sapporo, Japan (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

akatsuka.y@sapmed.ac.jp

PURPOSE

To investigate the anatomical changes of the calcaneofibular ligament (CFL) under different ankle positions and obtain basic data
to use in functional CFL assessments, injury diagnoses, and determination of treatment effects.

METHOD AND MATERIALS

We enrolled 10 healthy volunteers (10 ankles) with a mean age of 27.8 years and no history of ankle disease. We took ankle images
(neutral position, maximum dorsiflexion, and maximum plantar flexion) using a 3-T MRI and 3-dimensional fast imaging employing
steady-state acquisition cycled phases (3D FIESTA-C). We processed the 3D images of the CFL, peroneal muscle tendons, fibula,
and calcaneus at a workstation, and measured CFL variables.

RESULTS

In all positions, the CFLs showed a gently curving course with the peroneal muscle tendons as a fulcrum. The tortuosity angle was
significantly smaller in plantar flexion (30.0° ± 7.4°) than in the neutral position (41.7° ± 8.3°).

CONCLUSION

Our 3D MRI images showed that, in all positions, the CFLs were curved due to the influence of the peroneal muscle tendons. With
maximum plantar flexion, the CFL tortuosity angles were small, which is probably due to CFL tension. This should be considered
when diagnosing CFL injuries and evaluating treatment outcomes.

CLINICAL RELEVANCE/APPLICATION

Clarification of the normal CFL functional anatomy will aid to diagnose CFL injuries and may facilitate accurate evaluations of
treatment outcomes.

Participants
Corrie M. Yablon, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:

cyablon@med.umich.edu

LEARNING OBJECTIVES

1) List the causes of ankle impingement. 2) Describe the MR imaging findings of ankle impingement. 3) Discuss common potential
sites of ankle impingement.

Participants
Hilary R. Umans, MD, Ardsley, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES



RC204-07 Dynamic-Imaging of the Lisfranc Joint by Utilizing a Novel: MRI Compatible Stress Device

Monday, Dec. 2 10:40AM - 10:50AM Room: E451B

RC204-08 Tricomponent T2* Analyses Performed on Ultrashort Echo Time (UTE) MRI Images Correlate
Significantly with Mechanical Properties of Cortical Bone

Monday, Dec. 2 10:50AM - 11:00AM Room: E451B

1) Describe the normal MRI anatomy of the midfoot. 2) Discuss osseous abnormalities of the Chopart joint and Lisfranc joint
complex. 3) Identify tendinous pathology of the midfoot.

Active Handout:Hilary Ruth Umans

http://abstract.rsna.org/uploads/2019/19000740/Active RC204-06.pdf

Participants
Drew Gunio, MD, MS, New York, NY (Presenter) Nothing to Disclose
Carlos L. Benitez, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

drew.gunio@gmail.com

PURPOSE

To evaluate the applicability of a novel, MRI-stress device in the evaluation of Lisfranc joint injury

METHOD AND MATERIALS

This is a prospective study that evaluated Lisfranc joint injury by utilizing a joint specific, MRI-compatible stress device. The MRI-
stress device applies a multidimensional load to the foot to simulate weight bearing. We obtained non-stressed and stressed MR
images of the injured and non-injured (control) feet and measured changes in ligament morphology and joint alignment between
stressed and non-stressed images. Patient recruitment occurred over a three-year period.

RESULTS

We recruited 10 patients with Lisfranc joint injuries, 8 males and 2 females (mean age 35.5 years). 9 patients reported an axial-
loading mechanism of injury with 1 midfoot crush injury. Time from injury to imaging was 3 to 42 days. Interosseous Lisfranc
ligament (ILL), plantar capsular ligament (PCL), and dorsal capsular ligament (DCL) injuries ranged from Grade 1 sprains to complete
tears. All morphologically normal ligaments on standard MR imaging lacked stress-induced ligament lengthening and laxity, whereas
all ligaments with abnormal signal or morphology demonstrated measurable, stress-induced ligament laxity. Abnormal morphology and
inducible laxity were most prominent in the PCL, followed by the ILL; suggesting a plantar to dorsal propagation of force and
ligament tearing during injury. 5 patients demonstrated dorsal subluxation of the tarsometatarsal joint, requiring high-grade tearing
of both the ILL and PCL and at least mild partial tearing of the DCL for stress-induced subluxation to occur. Comitant, moderate
tearing of the ILL and PCL alone did not result in stress-induced dorsal subluxation. Higher grade injuries revealed more prominent
stress-induced, morphological changes. Interrogation of lower grade injuries allowed the Orthopedic surgeons to pursue
conservative management.

CONCLUSION

Our MRI stress device provides physiologic evaluation of the Lisfranc joint beyond that of traditional, static MRI examinations and
may allow Orthopaedic surgeons to better determine patient management and surgical candidacy.

CLINICAL RELEVANCE/APPLICATION

Dynamic MR imaging allows high resolution imaging under reproducible and physiologic conditions, ultimately allowing the Radiologist
to provide a more thorough evaluation of joint pathology and degree of injury.

Participants
Saeed Jerban, PhD, San Diego, CA (Presenter) Nothing to Disclose
Xing Lu, San Diego, CA (Abstract Co-Author) Nothing to Disclose
Erik W. Dorthe, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Salem Alenezi, Riyadh, Saudi Arabia (Abstract Co-Author) Nothing to Disclose
Yajun Ma, San Diego, CA (Abstract Co-Author) Nothing to Disclose
Lena Kakos, San Diego , CA (Abstract Co-Author) Nothing to Disclose
Hyungseok Jang, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Robert Sah, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Eric Y. Chang, MD, San Diego, CA (Abstract Co-Author) Nothing to Disclose
Darryl D'Lima, MD, PhD, La Jolla, CA (Abstract Co-Author) Research funded, Stryker Corporation; Consultant, Advanced Mechanical
Technology, Inc; Research funded, ConforMIS, Inc; Consultant, Ossur HF; Officer and Stockholder, XpandOrtho, Inc
Jiang Du, PhD, San Diego , CA (Abstract Co-Author) Nothing to Disclose

PURPOSE

To investigate the relationship between human cortical bone mechanical properties and bone bound and pore water fractions
estimated with tricomponent ultrashort echo time (UTE) MRI T2* fitting.

METHOD AND MATERIALS

135 cortical bone strips (~4×2×40 mm3) were harvested from the tibial and femoral midshafts of 37 donors (61±24 yo). Specimens
were scanned using a 1-inch diameter T/R birdcage coil on a 3T clinical scanner (MR750, GE). Ten sets of dual-echo 3D-UTE-Cones
sequences with different echo time from 0.032ms to 24.0ms (TR=28ms, flip angle=10°, and 26 µs rectangular RF pulse) were
performed for T2* bicomponent (2-com) and tricomponent (3-com) decay analyses. Other imaging parameters included: field of
view=40×40mm2, matrix=160×160, slice-thickness=2mm, bandwidth=±62.5kHz. Specimens were later scanned using a Skyscan
1076 (Kontich, Belgium) µCT at 9 µm3 voxel size to measure bone porosity and bone mineral density (BMD). Finally, mechanical



RC204-09 Non-Invasive Measurements of Microstructural and Mechanical Properties from the Achilles Tendon
(AT) in Healthy Humans Using UTE MRI and Shear Wave US Elastography

Monday, Dec. 2 11:00AM - 11:10AM Room: E451B

RC204-10 Elastosonography Evaluation after ESWT (Extracorporeal Shock Wave Therapy) Treatment in Plantar
Fasciopathy

Monday, Dec. 2 11:10AM - 11:20AM Room: E451B

properties of the bone specimens (Young's modulus, yield stress, ultimate stress, and failure energy) were estimated using 4-point
bending tests. Pearson's correlation coefficients were calculated between water fractions-estimated with 3-com and 2-com UTE-
MRI T2* analyses-and μCT measures of porosity and BMD, as well as mechanical properties.

RESULTS

Fig.1a shows a representative UTE-MRI image at the middle of a cortical bone specimen. Figs. 1c,d depict 2-com and 3-com fitting
for the selected specimen, respectively. From 2-com fitting, bound water fraction (FracBW) and pore water fraction (FracPW)
showed significant (p<0.01) moderate correlations with bone porosity and BMD (R=0.61-0.65), as well as with mechanical properties
(R=0.52-0.54). From 3-com fitting, FracBW showed significant strong correlations with porosity and BMD (R=0.70-0.73). It also
demonstrated significant moderate correlation with mechanical properties (R=0.58-0.62) at a level higher than the correlations
presented by 2-com analysis. Figs. 1e-j show the scatter plots and linear regressions of porosity, yield stress, and ultimate stress
on FracBW from both 2-com and 3-com T2* fittings, respectively.

CONCLUSION

Consideration of the fat signal contribution in UTE-MRI using the 3-com T2* fitting model can improve the correlations between
estimated bound and pore water fractions and bone mechanics.

CLINICAL RELEVANCE/APPLICATION

An MRI technique that improves water quantifications in cortical bone may help diagnose bone diseases.

Participants
Felix Gonzalez, MD, Atlanta, GA (Presenter) Nothing to Disclose
Adam D. Singer, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
Zahra Hosseini, Atlanta, GA (Abstract Co-Author) Employee, Siemens AG
Monica B. Umpierrez, MD, Atlanta, GA (Abstract Co-Author) Nothing to Disclose
David Reiter, Atlanta, GA (Abstract Co-Author) Nothing to Disclose

PURPOSE

Bicomponent UTE T2* MRI relaxation parameters show sensitivity to distinct microstructural tissue compartments in tendon. Shear
wave US elastograms provide tissue mechanical properties like elastic modulus (E) and wave speed (v) that relate to function and
load bearing capacity. The purpose is to compare these modalities in healthy adult AT.

METHOD AND MATERIALS

Healthy volunteers were recruited for this study (N=9, 4 females, ave+/-SD 39+/-13.2 yrs) under the approval of an institutional
IRB. MR imaging was performed using a 3T Siemens Prisma with a flexible 4-ch coil wrapped around the left ankle. UTE images
(Fig1a) were acquired in the sagittal plane with 4mm slice thickness, 0.625mm in plane resolution, and 16 non-linearly spaced
echoes between 60µs and 30ms. Region of interest analysis was performed for biexponential modeling of relaxation (i.e. fs, T2*s,
and T2*l) at the mid-substance of the AT. Ultrasound analysis was performed on the left AT using a 2D SWE GE Logiq s8
ultrasound machine (Fig1b,c). Measurements were performed in neutral-relaxed (NR) and under voluntary active maximum
dorsiflexion (VAMD). E and v were determined in both the long axis and short axis planes relative to the AT.

RESULTS

T2*s was positively associated with age (p=.0006) and T2*l showed a weak negative trend (n.s.) with age (Fig1d,e). NR SWE-
derived E and v showed weak trends (n.s.) with age. VAMD SWE-derived E and v showed modest trends with age with short axis v
showing a significant association (p=.04), suggesting an increase in stiffness (Fig1f). T2*s and T2*l showed no association with NR
SWE values. T2*s and T2*l showed weak (n.s.) trends with short axis v (ρ=.52 and -.47, resp).

CONCLUSION

Changes in bicomponent relaxation parameters, surrogates for collagen fibril and interstitial microstructure, are consistent with age-
related disorganization of collagen fibril structure and desiccation of interstium; these changes are consistent with observed SWE-
derived increase in mechanical stiffness. These preliminary data from this ongoing study show emerging relationships between
tendon microstructure and mechanical propeties in healthy individuals. This approach could provide non-invasive characterization of
tendon pathology.

CLINICAL RELEVANCE/APPLICATION

Non-invasive measures of tendon microstructural and mechanical properties can provide information specific to tissue function that
could be used to evaluate pathology and therapeutic intervention.

Participants
Giuseppe Schillizzi, Roma, Italy (Presenter) Nothing to Disclose
Daniela Elia, Roma, Italy (Abstract Co-Author) Nothing to Disclose
Daniele Fresilli, Roma, Italy (Abstract Co-Author) Nothing to Disclose
Carlo Catalano, MD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Ferdinando D'Ambrosio, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Vito Cantisani, MD, Roma, Italy (Abstract Co-Author) Speaker, Canon Medical Systems Corporation; Speaker, Bracco Group;
Speaker, Samsung Electronics Co, Ltd; 
Antonello Rubini, MD, Roma, Italy (Abstract Co-Author) Nothing to Disclose
Marzia Russomando, Rome , Italy (Abstract Co-Author) Nothing to Disclose



RC204-11 MRI of Achilles and Plantar Fascia
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Monday, Dec. 2 11:40AM - 12:00PM Room: E451B

Eriselda Kutrolli, JD, Rome, Italy (Abstract Co-Author) Nothing to Disclose
Federica Alviti, Rome, Italy (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate the clinical role of elastosonography to assess plantar fascia elasticity features and variation in patients with diagnosis
of plantar fasciitis before and after ESWT treatment.

METHOD AND MATERIALS

20 Patients with diagnosis of plantar fasciitis with the following criteria were enrolled in this study: (1) plantar fascia thickness >
4mm, (2) pain assessed through VAS scale > 4 out of 10 and (3) more than 3 months of heel pain non responsive to previous
noninvasive conservative treatment with nonsteroidal anti-inflammatory medication. Clinical and ultrasound evaluation (including
Swear Wave Elastography and Compression Elastography) were performed at baseline (T0), when patients underwent the first
ESWT treatment, 1 month (T1) and 3 months (T2) after treatment ended. Patients were treated with 3 session, once a week of
ESWT.

RESULTS

At baseline, (T0) statistically significant differences were found in SWE velocity between the affected side and healthy side with
higher value in healthy side with value equal to 3.8 (1.5; 5.1) ms-1 and 4.7 (4.07;7.04) ms-1 respectively (p=0,006; z=2,758),
while no significant differences were found for strain ratio (p=0.656; z=0.445). One month after ESWT treatment (T1) the strain
ratio of the affected side increased, with median value equal to 0.89 (0.3-1.5) at baseline to 1.16 (0.3-1.6) at 1 month and
decreased at three months (T2) with median value equal to 0.82 (0.38-1.12). No statistically significant differences were found.
Significant differences were found in shear wave velocity over time, with an increase of SWE velocity after shock-wave treatment
(p=0.04; χ2=11.167), results showed significant differences from T0 to T2 with median value varying from 3.8 (1.5-5.1) ms-1 at
baseline and 5.23 (4.55-6.74) ms-1 a three months after treatment ended respectively (p=0.003).

CONCLUSION

Shear Wave Elastography seems to be more accurate to assess soft tissue stiffness, it provides more objective results and less
technical variation than compression elastography. SWE seems effective tool to assess ESWT treatments efficacy.

CLINICAL RELEVANCE/APPLICATION

US-elastography especially with shear wave may increase ultrasound accuracy for plantar fasciitis diagnosis and can be an
important additional tool to evaluate ESWT efficacy.

Participants
Roar Pedersen, Tonsberg, Norway (Presenter) Nothing to Disclose

For information about this presentation, contact:

pedersen70@gmail.com

LEARNING OBJECTIVES

1) Identify the normal anatomy and variants of the Achilles tendon and the plantar fascia. 2) Describe pathology of the Achilles
tendon and its insertion. 3) Describe pathology of the plantar fascia. 4) Consider differential diagnoses of the heel not related to
the tendon and fascia.

Participants
Michel O. De Maeseneer, MD, PhD, Jette , Belgium (Presenter) Nothing to Disclose

For information about this presentation, contact:

michel.demaeseneer@uzbrussel.be

LEARNING OBJECTIVES

1) Define the different nerves about the foot and ankle and discuss the aspect on anatomy and MRI. 2) Identify common
pathological conditions of the nerves. 3) Classify pathologies affecting the webspaces (Bursitis, Plantar plate tear, Morton's
neuroma).

Printed on: 01/07/20
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Body Imaging Expert Panel: CTA or MRA?

Monday, Dec. 2 8:30AM - 10:00AM Room: S104A

CT MR VA

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

Participants
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

Sub-Events

Participants
J. Paul Finn, MD, Los Angeles, CA (Presenter) Nothing to Disclose
Scott B. Reeder, MD,PhD, Madison, WI (Presenter) Nothing to Disclose
Robert R. Edelman, MD, Evanston, IL (Presenter) Research support, Siemens AG; Royalties, Siemens AG

LEARNING OBJECTIVES

1) Discuss CTA and MRA methods and techniques for optimized vascular imaging in clinical practice. 2) Debate the advantages and
disadvantages of CTA and MRA in clinical practice. 3) Recommend the application of CTA or MRA for common challenging clinical
scenarios.

Participants
Elliot K. Fishman, MD, Owings Mills, MD (Presenter) Institutional Grant support, Siemens AG; Institutional Grant support, General
Electric Company; Co-founder, HipGraphics, Inc
W. Dennis Foley, MD, Milwaukee, WI (Presenter) Nothing to Disclose
Geoffrey D. Rubin, MD, Durham, NC (Presenter) Consultant, Fovia, Inc; Advisor, HeartFlow, Inc; Consultant, General Electric
Company; Advisor, Boehringer Ingelheim GmbH; Advisor, Siemens AG; 

For information about this presentation, contact:

dfoley@mcw.edu

efishman@jhmi.edu

grubin@duke.edu

LEARNING OBJECTIVES

1) Discuss CTA and MRA methods and techniques for optimised vascular imaging in clinical practice. 2) Debate the advantages and
disadvantages of CTA and MRA in clinical practice. 3) Recommend the application of CTA or MRA for common challenging clinical
scenarios.

Printed on: 01/07/20



RC215-02 How Genetics Will Fit Into Your Practice
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RC215-03 MRI in Addition to Mammography Screening in Women with Extremely Dense Breasts: Primary
Outcome of the Randomized DENSE Trial

Monday, Dec. 2 8:55AM - 9:05AM Room: Arie Crown Theater

RC215-01 MRI: Part 1

RC215

Breast Series: MRI

Monday, Dec. 2 8:30AM - 12:00PM Room: Arie Crown Theater

BR MR

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

Participants
Wendy B. Demartini, MD, Stanford, CA (Moderator) Nothing to Disclose
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Hiroyuki Abe, MD, Chicago, IL (Moderator) Nothing to Disclose
Colleen H. Neal, MD, Ann Arbor, MI (Moderator) Institutional Research Grant, General Electric Company; Investigator, General
Electric Company

For information about this presentation, contact:

zuleyml@upmc.edu

Sub-Events

Participants
Elizabeth A. Morris, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

morrise@mskcc.org

LEARNING OBJECTIVES

1) Understand the impact that genetics will have on the future of screening. 2) Understand the different methods of assessing risk
for breast cancer. 3) Assess different algorithms for screening beyond mammography.

Participants
Marije F. Bakker, PhD, Utrecht, Netherlands (Presenter) Grant, Bayer AG; Software support, Volpara Health Technologies Limited
Stephanie V. de Lange, Utrecht, Netherlands (Abstract Co-Author) Research Grant, Bayer AG; Software support, Volpara Health
Technologies Limited
Rudolf M. Pijnappel, MD,PhD, Haren, Netherlands (Abstract Co-Author) Research Grant, Bayer AG
Ritse M. Mann, MD, PhD, Nijmegen, Netherlands (Abstract Co-Author) Researcher, Siemens AG ; Researcher, Seno Medical
Instruments, Inc; Researcher, Identification Solutions, Inc; Researcher, Micrima Limited; Researcher, Medtronic plc; Scientific
Advisor, ScreenPoint Medical BV; Scientific Advisor, Transonic Imaging, Inc; Stockholder, Transonic Imaging, Inc
Claudette E. Loo, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Bob Bisschops, Dordrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Marc Lobbes, MD, Maastricht, Netherlands (Abstract Co-Author) Nothing to Disclose
Mathijn D. De Jong, MD, 's-Hertogenbosch, Netherlands (Abstract Co-Author) Nothing to Disclose
Katya M Duvivier, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Jeroen Veltman, MD, Hengelo, Netherlands (Abstract Co-Author) Nothing to Disclose
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Carla H. van Gils, PhD, Utrecht, Netherlands (Abstract Co-Author) Software support, Volpara Health Technologies Limited

PURPOSE

To evaluatue the effect of supplemental MRI for women with extremely dense breasts within a population-based screening program.

METHOD AND MATERIALS

Between 2011-2015, we randomized 40,373 screening participants (aged 50-75) with a negative screening mammography and
extremely dense breasts (ACR category 4 by Volpara software) to (an invitation for) supplemental 3.0-T MRI at 8 sites
(intervention arm; n=8,061) or mammography screening only (control arm; n=32,312). The difference in interval cancers after the
first (prevalent) screening round, during the two-year screening interval, was investigated by intention-to-treat (ITT) analysis, and
by complier-average causal effect (CACE) analysis to account for noncompliance. The performance of the incident screening rounds
was investigated as well.

RESULTS



RC215-04 Abbreviated Screening Breast MRI Protocol: Impact on Cancer Detection and Biopsy Rates

Monday, Dec. 2 9:05AM - 9:15AM Room: Arie Crown Theater

RC215-05 Radiomics for Prediction of Breast Cancer Prognosis Using Dynamic Contrast-Enhanced Magnetic
Resonance Imaging (DCE-MRI)

Monday, Dec. 2 9:15AM - 9:25AM Room: Arie Crown Theater

In the intervention arm, 4,783 (59%) underwent MRI examination. Cancer detection rate was 16.5/1000 screens [95%CI:13.3-
20.5]. For this, 9.5% of women were recalled (6.3% with biopsy). Positive predictive values are 17.4% [95%CI:14.2%-21.2%]
(recall) and 26.3% [95%CI:21.7%-31.6%] (biopsy). In the intervention arm, cancers were more frequently stage 0-I than in the
control arm (82.8% vs 41.6%, p<0.001). With ITT analysis, the interval cancer rate was 4.98/1000 women in the control arm and
2.48/1000 women in the intervention arm, leading to a reduction of 2.50/1000 women [95%CI:0.98-3.71]; p<0.001. With CACE
analysis, this reduction was 4.22/1000 women [95%CI:2.01-6.43]. Preliminary results of the incident screening rounds showed that
3,548 women had again undergone (at least one) mammographic screening with a negative result. Supplemental cancer detection
rate was 5.3/1000 screens [95%CI:3.4-7.7]. For this, 2.8% [95%CI:2.4%-3.4%] of women were recalled for further diagnostic
work-up. At the meeting, results on cost-effectiveness will be presented as well.

CONCLUSION

Supplemental MRI screening in women with extremely dense breasts results in statistically significantly fewer interval cancers. In
subsequent rounds, both the cancer detection rate and the false-positive rate decrease.

CLINICAL RELEVANCE/APPLICATION

There is a heated debate on the value of supplemental screening in women with dense breasts. The DENSE trial is the first
randomized trial on supplemental MRI screening that has been performed in women with dense breasts.

Participants
Andrew J. Lukaszewicz, MD, Brampton, ON (Abstract Co-Author) Nothing to Disclose
Leslie Lamb, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
Paul Healey, Ottawa, ON (Abstract Co-Author) Nothing to Disclose
Ellen Alie, Ottawa, ON (Abstract Co-Author) Nothing to Disclose
Jean M. Seely, MD, Ottawa, ON (Presenter) Nothing to Disclose

For information about this presentation, contact:

jeseely@toh.ca

PURPOSE

To assess patient outcomes with the implementation of an abbreviated breast magnetic resonance imaging (MRI) protocol for high-
risk breast screening.

METHOD AND MATERIALS

In this IRB-approved study performed at a large academic institution, an abbreviated breast MRI protocol (AP) was implemented for
high-risk patients (IBIS lifetime risk >= 25%) in a population-based high-risk screening program (pre and two post-contrast T1 and
T2 sequences). The protocol was evaluated prospectively for 10 months. It was compared to a standard protocol (SP) in the same
population during the 12 previous months. MRI scanning times, BI-RADS assessment categories, positive predictive values (PPV3)
and cancer detection rates (CDR) were evaluated.

RESULTS

A total of 1539 patients during the 22-month study period were included. 658 patients underwent 658 AP screening MRIs. Of those,
135 (20.5%) were baseline exams and 523 (79.5%) were prevalent exams. 881 patients underwent 881 SP screening MRIs during
the comparison study period. Of those, 230 (26.1%) were baseline exams and 651 (73.9%) were prevalent exams. The AP scanning
time was an average of 16.3 minutes (range 12-25), compared to 27 minutes (range 25-30) in the SP. Abnormal interpretation rate
with the AP was 12.5% (82/658) compared to 19.1% (168/881) with the SP (p<0.001). The BI-RADS 3 rate for the AP was 6.9%
(45/658) compared to 7.2% (63/881) with the SP (p=0.81). Breast biopsies were performed in fewer patients with the AP [8.4 %
(55/658)] than with the SP [13.7% (121/881) (p=0.001). PPV3 for the AP was 20.0% (11/55) compared to 12.4% (15/121) for the
SP (p =0.19). The CDR was 16.7/1000 (11/658) with the AP and 17.0/1000 (15/881) with the SP (p=0.96).

CONCLUSION

Using an abbreviated breast screening MRI protocol in high-risk patients led to fewer false positives, and was associated with 5%
fewer benign biopsies, while a similar cancer detection rate was maintained.

CLINICAL RELEVANCE/APPLICATION

Abbreviated breast MRI screening protocols may lead to increased tolerability and MRI capacity while optimizing quality indicators.
Further study is required to determine long-term outcomes.

Participants
Seri Kang, Iksan , Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hye-won Kim, MD,PhD, Iksan, Korea, Republic Of (Presenter) Nothing to Disclose

For information about this presentation, contact:

kangseli21@naver.com

PURPOSE

To evaluate the value of dynamic contrast enhanced magnetic resonance imaging (DCE-MRI) parameters as an imaging biomarker
for predicting prognosis in the breast cancer, we analyzed the association with the histopathologic factors of the tumor.



RC215-06 Prognostic Factors Associated with Survival in Breast Cancer Patients: Magnetic Resonance Imaging
and Clinico-Pathologic Factors Associated with Disease Recurrence

Monday, Dec. 2 9:25AM - 9:35AM Room: Arie Crown Theater

RC215-07 Diffusion with Very High b-Value in Breast MRI: End of the Contrast Injection?

Monday, Dec. 2 9:35AM - 9:45AM Room: Arie Crown Theater

METHOD AND MATERIALS

A total of 122 invasive ductal carcinomas (IDCs) in 105 women who underwent preoperative breast DCE-MRI on a 3T scanner
between November 2017 and December 2018 were enrolled. Twenty-fifth, 50th, 75th percentile and coefficient of variation (CV) of
each perfusion parameter (Ktrans, Kep, Ve and Vp) were calculated within each tumor. Histopathologic factors such as estrogen
receptor (ER), progesterone receptor (PR), human epidermal growth factor receptor 2 (HER2), Ki-67, p53, epidermal growth factor
receptor (EGFR), CK 5/6, histologic grade and lymphovascular space invasion (LVSI) status were assessed. The student's t-test or
Mann-Whitney U test were used for comparison of two groups and ANOVA or Kruskal-Wallis test for multiple groups.

RESULTS

Triple negative breast cancers exhibited higher Ktransmedian, Ktrans75, Kepmedian and Kep75 than luminal cancers (p<.05). ER-
negative tumors showed higher Ktransmean, Ktransmedian and Ktrans75 than ER-positive tumors (p<.05). PR-negative tumors
presented higher Ve25, Vemean, Vemedian and Ve75 than PR-positive tumors (p<.05). Tumors with higher Ki-67 showed higher
Kep25, Kepmean and Kepmedian than tumors with lower Ki-67 (p<.05). P53-positive tumors exhibited higher Ktrans25, Ktransmean,
Ktransmedian, Ktrans75, Kepmean, Kepmedian and Kep75 than p53-negative tumors (p<.05). Higher histologic grade tumors (grade
II/III) presented higher Ktrans25, Ktransmean, Ktransmedian, Ktrans75, Kep25, Kepmean, Kepmedian, Kep75, Vp25, Vpmean and
Vpmedian (p<.04) than grade I tumor. Tumors with LVSI presented higher Ktrans25, Ktransmedian, Ktrans75, Kepmean, Kepmedian
and Kep75 than tumors without LVSI (p<.05). On the other hand, EGFR, CK 5/6 showed no significant correlation.

CONCLUSION

We identified breast cancer presenting higher Ktrans and Kep on DCE-MRI was associated with poor prognostic factors. Therefore,
DCE-MRI perfusion parameters can be useful imaging biomarkers for prediction of tumor prognosis.

CLINICAL RELEVANCE/APPLICATION

DCE-MRI may be helpful to predict prognosis of breast cancer through analysis of perfusion parameters.

Participants
Eunjin Lee, Suwon, Korea, Republic Of (Presenter) Nothing to Disclose
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PURPOSE

To investigate prognostic factors predicting recurrence of breast cancer, focusing on imaging factors including advanced MR
techniques and clinico-pathologic factors.

METHOD AND MATERIALS

This retrospective study was approved by our institutional review board, and the requirement to obtain informed consent was
waived. A total of 267 patients with breast cancer who underwent dynamic contrast-enhanced magnetic resonance imaging (MRI)
before surgery from February 2014 to June 2016 was included in the study sample. Imaging parameters of MRI, including
morphologic information, perfusion parameters, and texture analysis, were retrospectively reviewed by two breast expert
radiologists. Patient clinical pathologic information was also reviewed. Univariable and multivariable Cox proportional hazards
regression analyses were used to identify factors associated with cancer recurrence. Using Kaplan-Meier survival analysis, disease-
free survival was compared between patients who experienced recurrence and those who did not.

RESULTS

At a median follow up of 26 months, 23 patients (8%) showed disease: five cases of ipsilateral breast or axilla recurrence, one case
of contralateral breast recurrence, 15 cases of distant metastasis, and one case of both ipsilateral breast recurrence and distant
metastasis. Increased ipsilateral vascularity, entropy and kurtosis from texture analysis, and multiple perfusion parameters showed
significant association with disease recurrence. The Ve 25th percentile value of perfusion parameters had the highest hazard ratio
of 4.37 [95% confidence interval (CI): 1.80-11.18]. Pathologic stage, especially if higher than stage II, also showed significant
association with disease recurrence, independent of multiple MRI parameters. In addition, higher entropy, higher Kep 25th
percentile, higher Ve 25th percentile value, and increased ipsilateral vascularity were associated with short interval time to disease
recurrence by Kaplan-Meier survival analysis.

CONCLUSION

Higher pathologic stage and MRI parameters of texture parameters, perfusion parameters, and increased ipsilateral vascularity are
predictors of breast cancer recurrence and may also be predictors of poor survival.

CLINICAL RELEVANCE/APPLICATION

Multiple parameters of breast MRI including perfusion and texture analysis can predict breast cancer recurrence in addition to the
clinico-pathologic factors.
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RC215-08 Updates on the Use of Breast MRI in Women with Higher than Average Risk
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Monday, Dec. 2 10:30AM - 10:55AM Room: Arie Crown Theater

RC215-09 MRI: Part 2

PURPOSE

To evaluate diagnostic yield of diffusion weighted imaging (DWI) with very high b-value combined with T2 weighted sequence in
breast MRI.

METHOD AND MATERIALS

130 patients were included consecutively in this retrospective study approved by our IRB.All patients underwent breast MRI
(MAGNETOM Aera, Siemens 1.5T, 18-channel breast antenna) with a 2D-SS-EPI-SPAIR diffusion sequence (TR / TE: 5200 / 67ms, b
2500s / mm²) in addition to the standard protocol with 2D-T1-FSE, 3D-T2-SPAIR and 3D-T1-VIBE-SPAIR -DCE. 2 independent
readings were performed by 2 radiologists in consensus: 1) combined analysis of the DWI and T2W sequences and 2) analysis of
the standard protocol according to BIRADS lexicon. All findings with hypersignal DWI and low T2 signal were considered as
suspicious. All suspicious lesions were biopsied. BIRADS 1-3 lesions had at least 2years follow-up or histological proof. Diagnostic
yields were compared using ROC curves.

RESULTS

A total of 180 lesions were analyzed of wich 27% were malignant. Similar sensitivity but higher specificity were found with the
combined analysis of DWI and T2W sequences compared with T1W, T2W and DCE sequences (92%, 92% vs 96%, 82%
respectively). However, the comparison of ROC curves showed no significant difference (AUC= 0.92 vs 0.89 respectively, p=
0,364).

CONCLUSION

Combined analysis of DWI with a b-value of 2500s / mm² and T2W sequences could be a reliable alternative to gadolinium injection,
particularly for screening in women at high risk of breast cancer.

CLINICAL RELEVANCE/APPLICATION

Diagnosis of breast cancer is possible with combined analysis of DWI with a b-value of 2500s/mm² and T2W sequences, even in
non-contrast MR imaging.

Participants
Debra L. Monticciolo, MD, Temple, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand which populations at higher than average risk for breast cancer that may benefit from supplemental screening
with MRI. 2) To provide an update of the latest ACR recommendations for the use of breast MRI in women of higher risk. 3) To
understand the reasoning and data supporting the newest recommendations for high risk women.

Participants
Julia Camps Herrero, MD, Alzira, Spain (Presenter) Nothing to Disclose

For information about this presentation, contact:

juliacamps@gmail.com

LEARNING OBJECTIVES

1) To learn about the pathway of an imaging biomarker in its different stages: proof of concept, proof of mechanism, proof of
principle and proof of efficacy and effectiveness. 2) To know the different types of MR-derived imaging biomarkers and their current
clinical use. 3) To understand how the quantitative MR-phenotypes can be integrated into clinical practice as well as the
challenges we face in this implementation.

ABSTRACT

Breast MRI is the most sensitive modality for high-risk screening and for the diagnosis and characterization of breast lesions. Both
qualitative and quantitative imaging biomarkers can be derived from breast MRI that can be associated with a patient's risk to
develop a breast cancer, the prognosis of a known breast cancer through data mining of MR-phenotypes or a prediction of
response evaluation to neoadjuvant therapies.BM of breast cancer risk that can be analyzed through breast MRI are breast density
and background parenchymal enhancementBC is a heterogeneous disease and the different molecular subtypes that have been
described in the last decade have had a tremendous impact on the personalized treatment of the disease. These subtypes have
been shown to be predictive of disease free survival and overall survival. Computer extraction or analysis of quantitative imaging
features also known as radiomics has been applied to MRI data (tumor morphology, texture and enhancement kinetics) in order to
build predictive or prognostic models and correlate MR features with BC molecular subtypes. The correlation of imaging phenotypes
with genomic information is also known as radiogenomics through which MR features are correlated with clinically available genomic
assays. These MR-phenotypes can serve as surrogate markers of tumor behaviour and survival and speed up drug development as
well as personalized therapies.The process of imaging biomarker validation is not easy nor simple, standardisation of imaging
processing and analysis and measurement of the MR features is still a challenge.



RC215-11 Comparison of Four Radiomics-Based Classification Methods in Diagnosis of Breast Lesions with
Multi-b Diffusion-Weighted MR Imaging
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RC215-12 Radiomic Features Derived from Contrast-Enhanced Magnetic Resonance and Diffusion Weighted
Imaging for the Assessment of Breast Cancer Molecular Subtypes

Monday, Dec. 2 11:05AM - 11:15AM Room: Arie Crown Theater
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PURPOSE

To compare the diagnostic performance of four radiomics-based classification methods in differentiation between benign and
malignant breast lesions with multi-b diffusion-weighted MR imaging.

METHOD AND MATERIALS

Totally, 542 lesions in 542 patients with multi-b diffusion-weighted-images (b values: 0-2500 s/mm2) were acquired, where 100
radiomic features (by using Pyradiomics toolbox) were computed with multi-b diffusion-weighted-imaging, as well as mono-
exponential (ME) with ME-ADC0-1000 and ME-ADCall-b, bi-exponential (BE) with BE-D, BE-D*, and BE-f, stretched-exponential (SE)
with SE-DDC and SE-a, and diffusion kurtosis imaging (DKI) with DKI-D and DKI-K. Radiomics-based analysis was performed by using
four classification methods, including random forest (RF), principal component analysis (PCA), L1 regularization (L1R), and support
vector machine (SVM). The dataset is randomly split into the training and testing sets for 100 times to evaluate the performance of
all the classification models. The training and testing sets were randomly split into 50% and 50%. The radiomics-based diagnosis
was compared to the pathological results. AUCs were used to compare performances of the four classification models.

RESULTS

The AUCs of RF in the differential diagnosis of breast lesions ranged from 0.80 (BE-D*) to 0.85 (BE-D), whereas the AUCs of PCA
ranged from 0.53 (SE-DDC) to 0.79 (b1500). The AUCs of L1R and SVM ranged from 0.53 (SE-DDC) to 0.83 (ME-ADC0-1000) and
from 0.51 (SE-DDC) to 0.82 (b2500), respectively. The top 5 sequences with the highest AUCs by the RF are BE-D (0.85), ME-
ADCall-b (0.84), DKI-K (0.84), ME-ADC0-1000 (0.83) and b2500 (0.83).The top 5 sequences with the highest mean AUCs are b2500
(0.82), b2000 (0.81), ME-ADC0-1000 (0.81), b1500 (0.81), and BE-D (0.81). RF attained higher AUCs than L1R, PCA and SVM.
However, there was no significant difference among these four classification methods in the top 5 sequences with the highest mean
AUCs (all P > 0.002).

CONCLUSION

Radiomics-based analysis with RF model was recommended for the classification of breast lesions. BE-D with the highest AUC by RF
model and b2500 with the highest mean AUC were recommended for the diffusion-related radiomic analysis in breast cancer
evaluation.

CLINICAL RELEVANCE/APPLICATION

For radiomic analysis of multi-b diffusion-weighted imaging in the evaluation of breast lesions, RF model is provided to be a reliable
classification technique.
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Katja Pinker-Domenig, MD, New York, NY (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

doris.leithner@gmail.com

PURPOSE

To evaluate the performance of combined radiomic features extracted from contrast-enhanced magnetic resonance imaging (CE-
MRI) and diffusion-weighted imaging (DWI) for the assessment of breast cancer receptor status and molecular subtypes.

METHOD AND MATERIALS

Ninety-one patients with biopsy-proven breast cancer (luminal A, n=49; luminal B, n=8; HER2-enriched, n=11; triple negative (TN),
n=23) who underwent 3T CE-MRI and DWI were included in this IRB-approved HIPAA-compliant retrospective study. Radiomic
features (co-occurrence and run-length matrix, absolute gradient, autoregressive model, Haar wavelet transform and lesion
geometry) were extracted from manually defined ROIs (total number of features per lesion, n=704) on early CE-MR images and ADC
maps. The five best features for the differentiation of molecular subtypes were selected, separately for each technique (i.e. CE-
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RC215-14 DCE-MRI Biomarkers of Changes in Peri-Tumoral and Intra-Tumoral Heterogeneity for Improving
Early Prediction of Survival after Neoadjuvant Chemotherapy for Breast Cancer
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MRI and ADC) using probability of error and average correlation coefficients. A multi-layer perceptron feed-forward artificial neural
network (MLP-ANN) was used for radiomics-based classification, with histopathology serving as reference standard. 70% of the
cases were used for training, and 30% for validation. The analysis was performed five times each.

RESULTS

MLP-ANN yielded an overall median area under the receiver-operating-characteristic curve (AUC) of of 0.86 (0.77-0.92) for
separation of TN from all other cancers, with median accuracies of 85.9% in the training and 85.2% in the validation datasets. The
separation of luminal A and triple negative cancers yielded an overall median AUC of 0.8 (0.75-0.83), with median accuracies of
74% in the training, and 68.2% in the validation dataset. All other AUCs were below 0.8.

CONCLUSION

Combination of radiomic features extracted from CE-MRI and DWI may be useful to differentiate triple negative and luminal A breast
cancers from other subtypes.

CLINICAL RELEVANCE/APPLICATION

Combined CE-MRI and DWI radiomic features may potentially provide prognostic indicators derived from the entire tumor, which may
be used for tumor monitoring during treatment.

Participants
Max Ragusi, MD, Utrecht, Netherlands (Presenter) Nothing to Disclose
Claudette E. Loo, MD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Bas H. van der Velden, MSc, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Jelle Wesseling, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Regina G. Beets-Tan, MD, PhD, New York, NY (Abstract Co-Author) Nothing to Disclose
Sjoerd G. Elias, MD, PhD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Kenneth G. Gilhuijs, PhD, Amsterdam, Netherlands (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

m.a.a.ragusi-2@umcutrecht.nl

PURPOSE

To investigate whether contralateral parenchymal enhancement (CPE), a quantitative measure of parenchymal enhancement, is
associated with tumor response during neoadjuvant endocrine treatment (NET) of unilateral ER+/HER2- breast cancer.

METHOD AND MATERIALS

Retrospective single center cohort study of unilateral ER+/HER2- breast cancer patients treated with NET between Jan 2013 and
Dec 2017. Pretreatment and response DCE-MRIs (3 and 6 months) were acquired using 1.5T or 3T MRI. The early contrast-
enhanced images were acquired after 90s post-contrast injection and the late images after 360-450s. CPE is defined as the mean
of the top-10% relative parenchymal enhancement between early and late post-contrast images of the contralateral breast. Tumor
response was expressed by the preoperative endocrine prognostic index (PEPI), which identifies three distinct groups based on
post-treatment pT, pN, Ki-67 and ER-status. A high PEPI-group is associated with increased risks of relapse and death. We used a
linear mixed model to assess log(CPE) during NET in relation to tumor response, using patient-level random intercepts to account for
clustered data.

RESULTS

A total of 39 patients with 79 CPE measurements were available (patients with unavailable PEPI-score [n=2] or MRIs with motion
artifacts [n=2] were excluded). Mean age was 61 (±11) years. Mean treatment duration was 7.2 (±1.4) months. After NET, 12
patients had PEPI-1 score, 15 PEPI-2, and 12 PEPI-3. Pretreatment CPE did not differ between PEPI-groups: difference of 7.8% in
PEPI-1 vs 2 (P=.593), 29.9% in PEPI-1 vs 3 (P=.091), and 20.5% in PEPI-2 vs 3 (P=.209). Change in CPE over time depended on
tumor response (Pinteractiontime*PEPI=.005). CPE increased in PEPI-1 by 5.0% (95% CI= 0.8-9.4%, P=.025) per month, and
decreased in the less favorable groups by 2.4% (95% CI= -1.4-6.0%, P=.224) for PEPI-2 and 5.8% (95% CI= -0.1-11.3%, P=.058)
for PEPI-3 per month. The difference in CPE over time was significant for PEPI-1 vs 2 (P=.014) and PEPI-1 vs 3 (P=.005), but not
for PEPI-2 vs 3 (P=.327).

CONCLUSION

Change in CPE during NET is associated with tumor response: an increase in CPE over time was associated with a favorable tumor
response.

CLINICAL RELEVANCE/APPLICATION

Contralateral parenchymal enhancement has potential as a prognostic biomarker in breast cancer patients to assess tumor response
during neoadjuvant endocrine treatment.

Participants
Nariman Jahani, Philadelphia, PA (Presenter) Nothing to Disclose
Eric A. Cohen, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Susan Weinstein, MD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Nola M. Hylton, PhD, San Francisco, CA (Abstract Co-Author) Research support, General Electric Company
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David Newitt, PhD, San Francisco, CA (Abstract Co-Author) Nothing to Disclose
Christos Davatzikos, PhD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose
Despina Kontos, PhD, Philadelphia, PA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

nariman.jahani@uphs.upenn.edu

PURPOSE

To evaluate changes in peri- and intra-tumoral DCE-MRI heterogeneity as a biomarker for early prediction of recurrence-free
survival (RFS) after neoadjuvant chemotherapy (NAC) for breast cancer.

METHOD AND MATERIALS

We analyzed DCE-MRI scans of 132 women from the I-SPY1 TRIAL acquired before and after the first cycle of NAC. A deformable
registration technique was applied to quantify voxel-wise changes during NAC. From that, two groups of feature maps were
extracted within peri- and intra-tumoral regions: 1) four features representing deformations in shapes and volumes and 2) four
kinetic features indicating changes in enhancement patterns. Also, eight additional features were computed to indicate relative
changes between peri- and intra-tumoral heterogeneity. Thus, a total of 24 imaging features were extracted and evaluated in three
models: 1) using combinations of peri- and intra-tumor features 2) using only intra-tumoral features 3) using only peri-tumoral
features. For a proper comparison, the same number of features (top six RFS-associated features) were selected for each model by
Cox regression via five-fold cross-validation. Functional tumor volume (FTV) and established covariates of age, race, and hormone
receptor status were considered. The C-statistic was evaluated over the cross-validation loops and the likelihood ratio test was
used to compare nested models.

RESULTS

Significant improvement was achieved when using both peri- and intra-tumoral features (c-statistic=0.77, p<0.05) compared to
models using only peri- or intra-tumoral features (c-statistics =0.70 and 0.73, respectively). For the combined model, all selected
features including three of relative changes, two intra-tumoral, and one peri-tumoral features had strong associations with RFS
(p<0.01). Performance of the combined model was improved further by adding FTV and the established histopathologic and
demographic covariates (c-statistic=0.79, pLikelihood-Ratio<0.001).

CONCLUSION

Analysis of changes in peri-tumoral heterogeneity features and their relative changes with respect to intra-tumoral heterogeneity
may reveal markers from the surrounding tumor tissues that could improve early assessment of RFS for breast cancer NAC.

CLINICAL RELEVANCE/APPLICATION

Quantification of changes in peri- and intra-tumoral heterogeneity may improve early prediction of patient survival after NAC
providing better guidance for personalized cancer treatment.

Participants
Christoph I. Lee, MD, Mercer Island, WA (Presenter) Royalites, The McGraw-Hill Companies; Royalties, Oxford University Press;
Royalties, Wolters Kluwer nv; 

LEARNING OBJECTIVES

1) Provide an overview of reporting standards for breast parenchymal enhancement observed on breast MRI. 2) Describe the
current evidence regarding breast parenchymal enhancement and associated breast cancer risk. 3) Identify future directions for
incorporating breast parenchymal enhancement in cancer risk assessment.

Printed on: 01/07/20



RC217A Fast 3D Imaging: Emerging Techniques to Accelerate 3D Acquisitions

RC217B 3D MR Imaging of Knee Joint

RC217C 3D MR Imaging of Ankle Joint

RC217

Emerging Technology: 3D Joint MR Imaging

Monday, Dec. 2 8:30AM - 10:00AM Room: S504CD

MR MK

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

FDA  Discussions may include off-label uses.

Participants
Avneesh Chhabra, MD, Flowermound, TX (Moderator) Consultant, ICON plc; Consultant, Treace Medical Inc; Author with royalties,
Wolters Kluwer nv; Author with royalties, Jaypee Brothers Medical Publishers Ltd

For information about this presentation, contact:

Avneesh.chhabra@utsouthwestern.edu

LEARNING OBJECTIVES

1) Gain knowledge of techniques of optimal 3D isotropic MRI technique for joint and bone evaluation. 2) Learn how to create
meniscus, cruciate and ankle ligament, and rotator cuff specific reconstructions using 3D MRI. 3) Learn 3D evaluation of internal
joint derangements and their arthroscopy correlations. 4) Explain the advantages and drawbacks of 3D MSK MRI. 5) Describe new
techniques to accelerate 3D MSK MRI. 6) Gain knowledge of the optimal 3D isotropic MRI technique for knee meniscus and bone
evaluation. 7) Learn how to create meniscus and cruciate specific reconstructions using 3D MRI. 8) Learn how to evaluate
meniscus tears and describe their longitudinal extent with arthroscopy correlations. 9) To apply current techniques and acquisition
strategies for isotropic 3D MRI of the ankle joint. 10) To review the diagnostic performance and comparative accuracy of 3D MRI of
the ankle joint. 11) To illustrate the strengths and limitations of 3D MRI of the ankle. 12) Define technical elements that allow
acquisition of high resolution 3D MR images of the hip. 13) List common clinical indications for 3D MR imaging of the hip. 14) Explain
differences between high resolution 3D MRI and conventional MR sequences to referring clinicians. 15) Discuss accuracy of 3D MRI
of the hip as compared to conventional MR sequences and MR arthrogram. 16) List pitfalls and list measures to minimize artifacts in
using high resolution 3D sequences of the hip. 17) Review the imaging and post-processing techniques used to create 3D MRI
shoulder models. 18) Discuss the use of 3D MRI bone models in the evaluation of anterior shoulder instability patients. 19) Discuss
the use of 3D MRI soft tissue models in the evaluation of rotator cuff tendon tears.

Sub-Events

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

LEARNING OBJECTIVES

1) Explain the advantages and drawbacks of 3D MSK MRI. 2) Describe new techniques to accelerate 3D MSK MRI.

Participants
Avneesh Chhabra, MD, Flowermound, TX (Presenter) Consultant, ICON plc; Consultant, Treace Medical Inc; Author with royalties,
Wolters Kluwer nv; Author with royalties, Jaypee Brothers Medical Publishers Ltd

For information about this presentation, contact:

Avneesh.chhabra@utsouthwestern.edu

LEARNING OBJECTIVES

1) Gain knowledge of the optimal 3D isotropic MRI technique for knee meniscus and bone evaluation. 2) Learn how to create
meniscus and cruciate specific reconstructions using 3D MRI. 3) Learn how to evaluate meniscus tears and describe their
longitudinal extent with arthroscopy correlations.

Participants
Jan Fritz, MD, Baltimore, MD (Presenter) Institutional research support, Siemens AG; Institutional research support, Johnson &
Johnson; Institutional research support, Zimmer Biomet Holdings, Inc; Institutional research support, Microsoft Corporation;
Institutional research support, BTG International Ltd; Scientific Advisor, Siemens AG; Scientific Advisor, General Electric Company;
Scientific Advisor, BTG International Ltd; Speaker, Siemens AG; Patent agreement, Siemens AG

For information about this presentation, contact:

janfritz777@gmail.com

LEARNING OBJECTIVES

1) To apply current techniques and acquisition strategies for isotropic 3D MRI of the ankle joint. 2) To review the diagnostic



RC217D 3D MR Imaging of Hip Joint

RC217E 3D MR Imaging of Shoulder Joint

1) To apply current techniques and acquisition strategies for isotropic 3D MRI of the ankle joint. 2) To review the diagnostic
performance and comparative accuracy of 3D MRI of the ankle joint. 3) To illustrate the strengths and limitations of 3D MRI of the
ankle.

Participants
Oganes Ashikyan, MD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

oganes.ashikyan@utsouthwestern.edu

LEARNING OBJECTIVES

1) Define technical elements that allow acquisition of high resolution 3D MR images of the hip. 2) List common clinical indications for
3D MR imaging of the hip. 3) Explain differences between high resolution 3D MRI and conventional MR sequences to referring
clinicians. 4) Discuss accuracy of 3D MRI of the hip as compared to conventional MR sequences and MR arthrogram. 5) List pitfalls
and list measures to minimize artifacts in using high resolution 3D sequences of the hip.

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 imaging and post-processing techniques used to create 3D MRI shoulder models. 2) Discuss the use of 3D MRI bone
models in the evaluation of anterior shoulder instability patients. 3) Discuss the use of 3D MRI soft tissue models in the evaluation
of rotator cuff tendon tears.

Printed on: 01/07/20
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Whole Body MRI for Precision Oncology in Malignant Bone Disease
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Participants
Evis Sala, MD, PhD, Cambridge, United Kingdom (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the limitations of current imaging modalities in evaluation of metastatic bone disease. 2) Learn the added value of whole
body MRI in evaluation of metastatic bone disease in various malignancies including prostate cancer and multiple myeloma. 3)
Understand the role of quantitative whole body MRI in delivering precision medicine in oncology.

Sub-Events

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

LEARNING OBJECTIVES

1) Discuss the challenges associated with the diagnosis and interpretation of bone findings in patients with metastatic disease.

ABSTRACT

Conventional imaging of metastatic disease to the bone is notoriously difficult. Unlike soft tissue metastases, significant cortical
disruption is required before a bone metastases is visible on CT, and bone scan demonstrates the effect of the metastases on
bone, rather than the metastases themselves. MR partially overcomes these limitations, as early bone metastases can be detected.
However, even after bone metastases are apparent on imaging, it is difficult to assess their evolution with regards to therapy
response.

Participants
Christina Messiou, MD, BMBS, London, United Kingdom (Presenter) Nothing to Disclose

For information about this presentation, contact:

Christina.Messiou@icr.ac.uk

LEARNING OBJECTIVES

1) List indications for WB-MRI in multiple myeloma. 2) Describe the core and comprehensive protocols for WB-MRI in multiple
myeloma. 3) Apply a systematic approach to reporting WB-MRI in multiple myeloma as outlined in MY-RADS. 4) Review the MY-RADS
criteria for assessing disease phenotype, burden and response assessment with case examples.

ABSTRACT

Acknowledging the increasingly important role of WB-MRI for directing myeloma patient care, a multidisciplinary international expert
panel of radiologists, medical physicists and haematologists convened to discuss the performance standards, merits and limitations
of WB-MRI in myeloma. The MY-RADS imaging recommendations are designed to promote standardization and diminish variations in
the acquisition, interpretation, and reporting of WB-MRI in myeloma both in the clinical setting and within clinical trials. MY-RADS
comprehensive disease classification requires validation within clinical trials including assessments of reproducibility.

Active Handout:Christina Messiou

http://abstract.rsna.org/uploads/2019/18001096/Messiou Final RSNA 2019 WB MRI in multiple myeloma.pdf

Participants
Anwar R. Padhani, MD,FRCR, Northwood, United Kingdom (Presenter) Advisory Board, Siemens AG; Speakers Bureau, Siemens AG;
Speakers Bureau, sanofi-aventis Group; Speakers Bureau, Johnson & Johnson; Speakers Bureau, Astellas Group

For information about this presentation, contact:

anwar.padhani@stricklandscanner.org.uk

LEARNING OBJECTIVES

1) MET-RADS measurement protocols distinguishing between tumor detection (core) and response (comprehensive) assessments.



RC218D Quantitative WB-MRI for Promoting Precision Oncology

1) MET-RADS measurement protocols distinguishing between tumor detection (core) and response (comprehensive) assessments.
2) To highlight and review the MET-RADS response assessment criteria and their application. 3) To illustrate MET-RADS usage with
case examples and to provide efficacy data on MET-RADS use in clinical practise. 4) Outline development steps for MET-RADS.

ABSTRACT

MET-RADS provides the minimum standards for whole body MRI with DWI regarding image acquisitions, interpretation, and reporting
of both baseline and follow-up monitoring examinations of patients with advanced, metastatic cancers. MET-RADS is suitable for
guiding patient care in practice (using the regional and overall assessment criteria), but can also be incorporated into clinical trials
when accurate lesion size and ADC measurements become more important (the recording of measurements is not mandated for
clinical practice). MET-RADS enables the evaluation of the benefits of continuing therapy to be assessed, when there are signs
that the disease is progressing (discordant responses). MET-RAD requires validation within clinical trials initially in studies that
assess the effects of known efficacious treatments. METRADS measures should be correlated to other tumor response biomarkers,
quality of life measures, rates of skeletal events, radiographic progression free survival and overall survival. The latter will be
needed for the introduction of WB-MRI into longer term follow-up studies, that will allow objective assessments of whether WB-MRI
is effective in supporting patient care

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

LEARNING OBJECTIVES

1) To review the quantitative parameters that can be derived from WB-MRI studies. 2) To understand the evolving role of
quantitative WB-MRI for the evaluation of metastatic bone disease. 3) To appreciate the application of quantitative WB-MRI for
precision oncology in assessing tumour treatment response and disease heterogeneity.

Printed on: 01/07/20
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RC229D Abbreviated Liver Protocol for HCC Screening and Surveillance

RC229

Abbreviated Liver MRI

Monday, Dec. 2 8:30AM - 10:00AM Room: N228
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

LEARNING OBJECTIVES

1) To define the objective of abbreviated MRI protocols from a cost-effectiveness standpoint. 2) To outline a conceptual
framework for evaluating the cost-effectiveness of an abbreviated liver MRI protocol. 3) To project how different factors related to
the test performance and cost of an abbreviated liver MRI protocol are likely to shape its downstream value. 4) Select patients in
whom abbreviated MRI is indicated for quantitative evaluation of diffuse liver disease. 5) Build an abbreviated MRI examination
protocol for diffuse liver disease evaluation. 6) Interpret quantitative imaging biomarker maps (fat, iron, and fibrosis) of the liver and
generate a clinical report. 7) Explain the essential sequences required within an abbreviated protocol for the detection of liver
metastases. 8) Compare the diagnostic performance of an abbreviated protocol versus standard multiparametric liver protocol for
the assessment of colorectal liver metastases. 9) Identify pitfalls / challenges for the abbreviated liver protocol. 10) Review current
guidelines for liver cancer screening. 11) Review the current options for abbreviated MRI protocol and early results for liver cancer
screening.

Sub-Events

Participants
Pari V. Pandharipande, MD, MPH, Chestnut Hill, MA (Presenter) Research Grant, Medical Imaging & Technology Alliance

For information about this presentation, contact:

pari@mgh-ita.org

LEARNING OBJECTIVES

1) To define the objective of abbreviated MRI protocols from a cost-effectiveness standpoint. 2) To outline a conceptual
framework for evaluating the cost-effectiveness of an abbreviated liver MRI protocol. 3) To project how different factors related to
the test performance and cost of an abbreviated liver MRI protocol are likely to shape its downstream value.

Participants
Takeshi Yokoo, MD, PhD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

Takeshi.Yokoo@UTSouthwestern.EDU

LEARNING OBJECTIVES

1) Select patients in whom abbreviated MRI is indicated for quantitative evaluation of diffuse liver disease. 2) Build an abbreviated
MRI examination protocol for diffuse liver disease evaluation. 3) Interpret quantitative imaging biomarker maps (fat, iron, and
fibrosis) of the liver and generate a clinical report.

Participants
Angela M. Riddell, MBBS, London, United Kingdom (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Explain the essential sequences required within an abbreviated protocol for the detection of liver metastases. 2) Compare the
diagnostic performance of an abbreviated protocol versus standard multiparametric liver protocol for the assessment of colorectal
liver metastases. 3) Identify pitfalls / challenges for the abbreviated liver protocol.

Participants
Bachir Taouli, MD, New York, NY (Presenter) Research Grant, Bayer AG

For information about this presentation, contact:

bachir.taouli@mountsinai.org

LEARNING OBJECTIVES

1) Review current guidelines for liver cancer screening. 2) Review the current options for abbreviated MRI protocol and early results



RC229E Round Table Discussion

for liver cancer screening.

ABSTRACT

Hepatocellular carcinoma (HCC) is the 2nd leading cause of cancer-related death worldwide, and the fastest growing cause of
cancer death in the USA. The most important risk factor for HCC is cirrhosis. In this presentation, we will discuss the performance
of ultrasound for HCC screening and surveillance and we will review recent developments in the use of abbreviated MRI protocols
for HCC screening and surveillance.

Participants
Pari V. Pandharipande, MD, MPH, Chestnut Hill, MA (Presenter) Research Grant, Medical Imaging & Technology Alliance
Takeshi Yokoo, MD, PhD, Dallas, TX (Presenter) Nothing to Disclose
Angela M. Riddell, MBBS, London, United Kingdom (Presenter) Nothing to Disclose
Bachir Taouli, MD, New York, NY (Presenter) Research Grant, Bayer AG

Printed on: 01/07/20
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Hot Topics in Contrast-Enhanced MRI: Presented by Northwest Imaging Forums, educational grant provided
by Bracco Diagnostics, Inc.

Monday, Dec. 2 9:00AM - 10:30AM Room: S101AB

Participants
David S. Enterline, MD, Durham, NC (Presenter) Consultant, Bracco Group Speakers Bureau, Bracco Group Consultant, General
Electric Company Research support, Siemens AG Research support, Koninklijke Philips Electronics NV
Emanuel Kanal, MD, Pittsburgh, PA (Presenter) Consultant, Medtronic plc; Consultant, Bracco Group; Consultant, General Electric
Company; 
Matthew J. Kuhn, MD, Peoria, IL (Presenter) Chief Medical Officer, AI Analysis, Inc

PROGRAM INFORMATION

In an effort to provide Physicians and other Health Care professionals with current information and data to make informed decisions
in their clinical settings, this symposium will focus on differentiating characteristics of each GBCA, the impact of Artificial
Intelligence and how special populations are affected.

CME

Yes, CME credit is available through a third-party provider: click here to claim credit

RSVP Link

https://nwifinvite.com/events/hot-topics-in-contrast-enhanced-mri/

Printed on: 01/07/20
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Molecular Imaging Symposium: Oncologic MI Applications
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Participants
Peter L. Choyke, MD, Rockville, MD (Moderator) Nothing to Disclose
Vikas Kundra, MD, PhD, Houston, TX (Moderator) Institutional license agreement, Introgen Therapeutics, Inc; Research Grant,
General Electric Company

For information about this presentation, contact:

pchoyke@mail.nih.gov

vkundra@mdanderson.org

LEARNING OBJECTIVES

1) To understand current advances in PET molecular imaging and clinical applications. 2) To understand new applications of
advanced MRI techniques. 3) To improve understanding of theranostic agents based on targeted imaging agents. 4) To improve
understanding of imaging delivered gene expression.

Sub-Events

Participants
Daniel B. Vigneron, PhD, San Francisco, CA (Presenter) Research Grant, General Electric Company; 

For information about this presentation, contact:

dan.vigneron@ucsf.edu

Participants
Vikas Kundra, MD, PhD, Houston, TX (Presenter) Institutional license agreement, Introgen Therapeutics, Inc; Research Grant,
General Electric Company

For information about this presentation, contact:

vkundra@mdanderson.org

LEARNING OBJECTIVES

1) To improve understanding of imaging of delivered gene expression. 2) Multiple modalities and reporter systems will be discussed.

Participants
Peter L. Choyke, MD, Rockville, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

pchoyke@mail.nih.gov

LEARNING OBJECTIVES

1) To understand the basic biology of PSMA and its role in prostate cancer. 2) To describe the sensitivity of PSMA PET with regard
to other PET agents for prostate cancer. 3) To demonstrate potential pitfalls and unexpected findings with PSMA PET imaging.

ABSTRACT

PSMA PET imaging is a highly sensitive method of detecting prostate cancer. It can be used in the initial diagnosis and staging, for
recurrence and to assess metastatic disease. PSMA is expressed in aggressive cancers but not in low grade or highly
undifferentiated cancers. It is superior to all other PET agents in terms of sensitivity especially in the recurrence setting. It can be
used to determine if lesions seen on CT or MRI are related to prostate cancer. Pitfalls include false negatives in highly aggressive
disease, the diagnosis of additional malignancies and false positives in the cisterna chyli and fibrous dysplasia. PSMA PET will have a
profound impact on the management of prostate cancer.



MSMI22D Gastrin Releasing Peptide Receptors: When in the Course of Prostate Cancer Will They Be Useful?

MSMI22E Iron Oxide Enhanced MR Imaging in GU Malignancies

Participants
Andrei Iagaru, MD, Emerald Hills, CA (Presenter) Research Grant, General Electric Company; Research Grant, Progenics
Pharmaceuticals, Inc; Research Grant, Advanced Accelerator Applications SA

LEARNING OBJECTIVES

1) List some of the radiopharmaceuticals targeting gastrin-releasing peptide receptors that are used in prostate cancer. 2)
Understand underlying biology and mechanism of action for the radiopharmaceuticals targeting gastrin-releasing peptide receptors in
prostate cancer. 3) Discuss patterns of prostate cancer appearance when using the radiopharmaceuticals targeting gastrin-
releasing peptide receptors.

ABSTRACT

Various radiopharmaceuticals targeting different molecules have been studied in prostate cancer (PC). One recent class of tracers
are the gastrin releasing peptide (GRP) analogs. Bombesin (BBN) is analog to the mammalian GRP, and it binds with high affinity to
its transmembrane receptors, the GRP receptors (GRPR). Preclinical evaluation in PC cells and animal models have reported
encouraging results; therefore, they are currently investigated as targets both for PC imaging and therapy. Increases in GRPR
expression have been shown in 63-100% of intraprostatic PC, and 50-80% of nodal and osseous metastases. High density
expression of GRPR has been reported in primary PC in contrast to surrounding healthy tissues and hyperplastic prostate, allowing
for detection of early neoplastic events in the prostate with high specificity.

Participants
Baris Turkbey, MD, Bethesda, MD (Presenter) Research support, Koninklijke Philips NV; Royalties, Invivo Corporation; Investigator,
NVIDIA Corporation

For information about this presentation, contact:

turkbeyi@mail.nih.gov

LEARNING OBJECTIVES

1) Understand mechanism of iron-oxide enhanced MRI. 2) Understand imaging findings of iron-oxide enhanced MRI. 3) Understand
pitfalls and limitations of iron-oxide enhanced MRI.

ABSTRACT

n/a

Printed on: 01/07/20
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RSNA AI Deep Learning Lab: Beginner Class: Classification Task (Intro)

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

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

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard and decent-sized
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PURPOSE

This paper aims to assess left ventricular flow patterns and trabecular complexity of obstructive hypertrophic cardiomyopathy
(HOCM) and non-obstructive hypertrophic cardiomyopathy (NOHCM) patients using multi-modality cardiac magnetic resonance
(CMR) including 4D Flow, fractal analysis and feature tracking.

METHOD AND MATERIALS

CMR was performed in 76 HCM patients stratified into HOCM (22-65 years; males, n=25) and NOHCM group (26-59 years; males,
n=24) based on LV outflow tract obstruction (>=30 mmHg) and 30 healthy subjects (21-65 years; males, n=18). Fast imaging
employing steady state acquisition (FIESTA) images and 4D flow were acquired at 3.0T MRI. All data was evaluated by the
postprocessing software (cvi42, Circle Cardiovascular Imaging, v. 5.6, Calgary, AB, Canada). The LV blood flow path lines were
separated into four different components: Direct Flow, Retained Inflow, Delayed Ejection Flow and Residual Volume. The degree of
LV trabeculation was assessed by fractal dimension (FD), a dimensionless measure of trabeculation complexity. Myocardial
deformation was evaluated by feature tracking.

RESULTS

The Retained Inflow, Delayed Ejection Flow and Residual Volume of LV showed significant differences between the HOCM group and
the NOHCM group (18.48 ± 8.37 VS. 9.59 ± 4.68,P = 0.038;14.39 ± 6.63 VS. 28.30 ± 10.23,P = 0.021;57.11 ± 7.26 VS. 46.65 ±
8.84,P = 0.047). Mean global FD of the left ventricle was higher in the HOCM and the NOHCM group than in the healthy group
(1.304 ± 0.038 VS.1.292 ± 0.039 VS. 1.236 ± 0.024, P = 0.433, P<0.001, P<0.001). Max apical FD was higher in the HOCM group
than the NOHCM group (1.400 ± 0.077 VS. 1.338 ± 0.067, P = 0.001). Myocardial deformation analysis showed that increased
global FD was associated with changed myocardial deformation across global strain value (circumferential: r =0.567, P<0.001;
radial: r =-0.622, P<0.001; and longitudinal: r =?0.535, P<0.001).

CONCLUSION

Our results demonstrate that LV retained blood remains more in HOCM patients, and the degree of the apical trabecular complexity
is increased compared with NOHCM.

CLINICAL RELEVANCE/APPLICATION

The trabecular complexity and retained blood flow in the left ventricular are promising to be remarkable risk factors for assessment
in sudden cardiac death, and guide the clinical management for hypertrophic cardiomyopathy.
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PURPOSE

The objective of this study is to evaluate cardiac magnetic resonance fingerprinting (MRF) in the assessment of myocardial
relaxation times compared to standard relaxometry.

METHOD AND MATERIALS

64 Pts (55m,56+/-12.3y) with suspicion/known HCM underwent CMR at 3T. Midventricular SAX T1/T2 values were evaluated with
pre-(5(3)3) and post-contrast (4(1)3(1)2) modified Look-Locker inversion recovery (MOLLI) and T2-prep fast low-angle shot
(FLASH) techniques. MRF was performed at identical SAX slice position pre-/post-contrast (15 heartbeats). Post-contrast imaging
was done >10min after injection of Gadobutrol (0.15mmol/kg). Inline motion correction with pixel-wise fitting was performed for
MOLLI/T2-prep FLASH based T1/T2 maps. Acquired MRF raw data was reconstructed off-line for creation of T1/T2 maps. All maps
were visually assessed for general image quality using a 5-point Likert scale (1=non-diagnostic/5=excellent). Quantitative Map
evaluation was performed using dedicated software and extracellular volume fraction (ECV) calculated with patients' hematocrit.
Statistical analysis was performed including Wilcoxon rank-sum test and Spearman's correlation. Data presented as median and IQR.

RESULTS

Image quality of MOLLI T1 was superior to MRF T1 in pre- (5 vs. 4;p=.0029) and post-contrast data (5 vs. 4;p=.0004). T2 FLASH
showed better image quality than MRF T2 (5 vs 4;p<.0001). MRF T1 values were significantly longer than MOLLI T1 in pre-contrast
(1385ms [IQR:1336/1437ms] vs. 1250ms [IQR:1220/1290ms];p<.0001) and post-contrast (514ms [IQR:458/542ms] vs. 485ms
[IQR:435/523ms];p<.0001) settings. MOLLI T1 based ECV values (23% [IQR:21/27%]) were significantly lower than MRF T1 based
data (27% [IQR:23/31%]) (p<.0001). MRF T2 values were significant different to T2 FLASH data (32.5ms [IQR:30.2/35.2ms] vs.
39.9ms [IQR:38.6/41.8ms];p<.0001). Significant correlations between MRF and standard cardiac relaxometry were found for all
evaluated parameters (figure).

CONCLUSION

Single breath-hold MRF allows for simple and faster quantitative multiparametric evaluation of the myocardium than conventional
fitting based relaxometry with significant correlations. Automatic co-registration of MRF maps may provide further benefits.

CLINICAL RELEVANCE/APPLICATION

MRF allows robust single breath-hold multiparametric mapping with intrinsic co-registration. Thus, it may allow improved
distinction/differential diagnosis of various cardiomyopathies including HCM.
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PURPOSE

Antimalarials (AM) are frequently used in the treatment of patients with systemic lupus erythematosus (SLE). AM-induced
cardiomyopathy (AMIC) is associated with high mortality and is likely under-recognized in clinical practice. The purpose of this
study was to evaluate cardiac magnetic resonance imaging (MRI) findings in AIMC.

METHOD AND MATERIALS

Cardiac MRI studies were compared between 11 SLE patients with AMIC (63.0±7.8 years, 90.9% female) and 32 SLE patients
without AMIC (42.8±16.5 years, 90.3% female). The diagnosis of AMIC was confirmed by endomyocardial biopsy and/or autopsy in
4 patients and presumed based on concordant history and abnormal cardiac biomarker levels that improved after AM cessation in 7
patients.

RESULTS

Patients with AMIC were significantly older (p<0.001) and had longer AM treatment duration (26.1±11.7 years vs. 5.4±6.9 years,
p<0.001) compared to those without. There were no significant differences in left ventricular (LV) end-diastolic volumes and
ejection fraction between groups (p=0.515 and p=0.489, respectively). However, indexed LV mass was significantly higher and
concentric LVH was more common in patients with AMIC compared to those without (68.9±17.4 g/m2 vs. 52.3±11.0 g/m2, p=0.001
and 80.0% vs. 26.7%, p=0.007, respectively). Late gadolinium enhancement (LGE) was present in all 10 patients with AMIC who
had undergone LGE imaging (vs. 22.6% of those without AMIC, p<0.001). In patients with AMIC, the pattern of LGE was most
commonly mid-wall located at the basal to mid inferior lateral segment (90.0%). Native T1 values outside areas of LGE were low in
patients with AMIC who had undergone T1 mapping (1062 ms at 3T and 997 ms at 1.5T).

CONCLUSION

To our knowledge this is the largest cardiac MRI study in AMIC to date. Typical cardiac MRI findings in AMIC include concentric
LVH, LGE at the basal to mid inferior lateral segment and low native T1 values. This cardiac MRI appearance is similar to Fabry
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disease (a lysosomal storage disease). The resemblance is striking given previously described histopathological similarities between
AMIC and Fabry disease and supports the hypothesis that AMIC may be caused by reversible inhibition of myocyte lysosomal
activity.

CLINICAL RELEVANCE/APPLICATION

These results may allow for earlier detection of AMIC, and support the necessity for future larger studies to evaluate the prognostic
significance of MRI findings and correlation with histopathology.
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PURPOSE

To study the prevalence of myocardial scar and its quantification on Cardiac MRI (CMRI) and its utility in predicting clinical
outcomes in patients of non-ischemic dilated cardiomyopathy (NIDCM)

METHOD AND MATERIALS

In this prospective observational study we enrolled 88 consecutive patients of clinically diagnosed NIDCM. Routine CMR sequences
was done including black blood imaging T1W and T2W, Steady state free precession Cine images, first pass perfusion images at rest
and post contrast (10-15 minutes) 2D segmented inversion recovery gradient recalled echo (GRE) imaging during diastole, inversion
time set to null normal myocardium. Myocardial scar was defined as late gadolinium enhancement (LGE) and it's extent was
quantified using visual scoring method. Patients were followed-up for major adverse cardiac events (MACE), including cardiovascular
death, aborted sudden death and heart failure for a mean period of 12 months. ROC curve was generated to know the accuracy of
LGE extent in predicting MACE.

RESULTS

Of 88 patients (median age: 42 years, 66% male), mainly presenting with congestive heart failure symptoms (79%) and palpitations
(16%). On CMR 50% of patients showed LGE of variable pattern out of which mid myocardial enhancement was most frequent. The
percentage of LGE in these patients ranged from 1.4% to 88%, with a median of 25%. With LGE cut off of 26%, MACE can be
predicted with 70% sensitivity and 73.5% specificity (AUROC=0.75). During 12 months follow-up, 16 patients developed MACE,out
of which 10 were LGE+ and 6 were LGE-ve.The higher event rate was observed in patients with LGE volume of >26% compared to
LGE <26% (43.6% vs 10.7%).

CONCLUSION

In NIDCM, presenting with heart failure or ventricular arrhythmias, presence of myocardial scar and its extent gives additional
prognostic information compared to left ventricular ejection fraction (LVEF) and other traditional risk factors. Even though the final
diagnosis is uncertain in NIDCM, extensive amount of LGE should be considered as a sign of poor prognosis.

CLINICAL RELEVANCE/APPLICATION

Risk stratification depending solely on LVEF in NIDCM patients may be fallacious, as most patients who experience sudden cardiac
death (SCD) did not have severely reduced LVEF. Identification and quantification of myocardial fibrosis could be used as an
adjunct for more accurate risk stratification in these patients.
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PURPOSE

To detect and monitor cardiomyopathy by cardiac magnetic resonance (CMR) in female patients with first-time radiochemotherapy
treatment of breast cancer.

METHOD AND MATERIALS

39 female patients (51 ±11 years) with newly diagnosed breast cancer underwent serial 3 Tesla CMR (Ingenia, Philips Medical
Systems). Baseline (BL) CMR was performed 10 ±9 days before the start of therapy. First follow-up (FU1) CMR was 13 ±12 days
and second follow-up (FU2) 8 ±2 months after completion of chemotherapy. SSFP cine sequences were performed to determine
cardiac volumes and function. T1 mapping CMR was performed using a 5s(3s)3s MOLLI sequence. CMR data were analyzed using
the commercially available software cmr42 (Circle Cardiovascular Imaging Inc., Calgary, Alberta, Canada). LV end-diastolic and end-
systolic volumes were obtained from cine-CMR short-axes to calculate LV stroke volumes (LVSV) as well as LV ejection fraction
(LVEF).

RESULTS

The mean dose of chemotherapeutic agents used was as follows: epirubicin 663 ±60 mg/m2, cyclophosphamid 4421 ±398 mg/m2
and paclitaxel 1646 ±275 mg/m2. High sensitive Troponin T increased on FU1 (5 ±4 vs. 8 ±4 pg/ml, P<0.05) and remained high at
FU2 (8 ±11 pg/ml, P=0.845). Creatine kinase remained unchanged at FU1 (68 ±29 vs. 78 ±51 pg/ml, P=0.189) and increased at FU2
(97 ±33 pg/ml.) NT-proBNP remained unchanged throughout the observation period. LVEF was constant between FU1 (61 ±5 vs. 62
±6%, P=0.712) and FU2 (60 ±6%, P=0.094). LV mass increased at FU1 (48 ±5 vs. 52 ±7%, P<0.01) and remained high at FU2 (52
±7%, P<0.01). T1 relaxation times were increased at FU1 (1258 ±31 vs. 1283 ±44 ms, P<0.01) and declined at FU2 (1269 ±26 ms,
P=0.123). ECV did not show any differences between BL and FU2 (28 ±2 vs. 29 ±2%, P=0.519).

CONCLUSION

Chemotherapy treatment in breast cancer patients can lead to myocardial hypertrophy, which is stable on a 8 month follow-up.
Increase in T1 relaxation times of LV myocardium can be detected immediately after completion of radiochemotherapy, but subside
on a 8 month follow-up.

CLINICAL RELEVANCE/APPLICATION

Increase in LV mass and T1 relaxation times of myocardium might be used as early indicators of subclinical cardiomyopathy in
asymptomatic patients with breast cancer undergoing chemotherapy.
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PURPOSE

The purpose of this study was to utilize cardiac MRI (cMRI) to determine if there is an association between quantitative left
ventricular myocardial scar volume and left ventricular function, as measured by left ventricular ejection fraction (LVEF), in patients
with suspected cardiac sarcoidosis.

METHOD AND MATERIALS

IRB approval was obtained for this HIPAA compliant study. cMRIs of 355 cases with a clinical suspicion for cardiac sarcoidosis were
reviewed by 2 cardiothoracic imaging trained radiologists. cMRI based LVEF, and quantitative myocardial scar volume were
calculated for all cases and compared between patients with and without cMRI findings suggestive of cardiac sarcoidosis.
Correlation between LVEF and myocardial scar volume was assessed with Pearson Correlation Coefficient test. Significance was set
at P value=0.05.

RESULTS

A total of 355 patients with a clinical suspicion of cardiac sarcoidosis were included in this study (mean age 58.0 +/- 12.2). Ninety
(25.4%) patients demonstrated cMRI imaging findings suggestive of cardiac sarcoidosis (mean age 60.0 +/- 12.6; 26.7% female,
73.3% male; 47% African American, 50% Caucasian). Myocardial scar volume determined by cMRI was significantly higher in sarcoid
positive cases (11.9% +/-10.8% vs. 2.7%+/-6.7%, P<0.001) vs sarcoid negative cases. LVEF was significantly lower in the sarcoid
positive group when compared to the sarcoid negative group (46.7%+/-16.1 vs. 54.8+/-13.4, P<0.001). Additionally, in those with
cMRI findings suggestive of cardiac sarcoidosis, myocardial scar mass volume was significantly correlated (P<0.001) to the left
ventricular ejection fraction with Pearson Correlation Coefficient of R= -0.630. In those with cMRI findings suggestive of cardiac
sarcoidosis, African Americans demonstrated larger quantitative scar volumes and greater reduction in MRI LVEF than Caucasians
(14.1% vs. 9.95; 41.7% vs. 51.4%).

CONCLUSION

In patients with cMRI findings of sarcoidosis, left ventricular myocardial quantitative scar volume was negatively correlated with left
ventricular ejection fraction. In patients with cMRI findings of sarcoidosis, African Americans demonstrated a greater scar volume
and a higher decline in ejection fraction when compared to Caucasians.

CLINICAL RELEVANCE/APPLICATION

Quantitative myocardial scar volume may be a useful quantitative parameter for prediction of LVEF in patients with suspected
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PURPOSE

This study was to determine the effects of left ventricular(LV) remodeling, myocardial perfusion and tissue characteristic on cardiac
motion in type 2 diabetes mellitus(T2DM), and to explore the risk factors affecting systolic and diastolic functions, based on a
multimodal cardiovascular magnetic resonance (CMR) study.

METHOD AND MATERIALS

A total of 85 clinically diagnosed T2DM patients and 39 healthy controls underwent CMR examination. The CMR parameters including
morphological structure (LV mass and remodeling index), motion (peak strain(PS), peak systolic strain rate, and peak diastolic strain
rate), perfusion (upslope, MaxSI, TTM, and perfusion-index), T1 mapping and T2 mapping were analyzed and compared between
controls and T2DM patients. The univariable and multivariable analysis was performed to identify the imaging and clinical variables
affecting motion functions.

RESULTS

Compared with controls, T2DM patients presented significantly decreased motion function in radial, circumferential and longitudinal
direction (PS radial, 32.16±8.80 vs. 39.32±9.51, p=0.001; PS circumferential, -19.67±3.83 vs. -21.00±3.35, p=0.036; and PS
longitudinal, -11.93±3.50 vs. -15.85±3.79, p=0.000), decreased perfusion function (perfusion index, 0.11±0.04 vs. 0.13±0.03,
p=0.010), increased myocardial fibrosis (extracellular volume fraction, 31.36±7.83 vs. 27.52±3.05, p=0.000), increased myocardial
edema(41.88±5.12 vs. 40.34±2.67, p=0.044) and increased LV mass(59.46±17.49 vs. 42.57±10.38, p=0.000). With univariable and
multivariable analysis, myocardial perfusion function is related to both systolic and diastolic motion, while LV remodeling, myocardial
fibrosis and edema significantly affected diastolic motion.

CONCLUSION

The cardiac motion, perfusion, tissue characteristic and remodeling of T2DM patients are impaired. Both systolic and diastolic
motion were related to myocardial perfusion function, while diastolic dysfunction is more susceptible to LV remodeling and
myocardial fibrosis and edema.

CLINICAL RELEVANCE/APPLICATION

Cardiac motional disorder is the final path of all cardiac pathophysiological changes and is the driving factor of heart failure.
Diabetes mellitus and its associated risk factors contribute to cardiac motional disorder by causing damage to different
pathophysiological processes in the heart. However, the relationship between cardiac pathophysiological changes and cardiac
motion has rarely been studied.
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PURPOSE

To investigate the microvascular dysfunction and its relation with myocardial strains in cardiac amyloidosis (CA) and hypertrophic
cardiomyopathy (HCM) with increased wall thickness.

METHOD AND MATERIALS

We included 25 biopsy-proven CA (65.4 ± 10.7 years, 54% female) and 35 patients with HCM (65.4 ± 10.7 years, 59% female).
Segments with a wall thickness (WT) >12mm were considered thickened. Perfusion parameters including slope, time to maximum
signal intensity (TTM) and time to 50% maximum signal intensity (50%TTM) were obtained from the myocardial signal intensity-time
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curve. Myocardial strain indices including circumferential (CS) and longitudinal (LS) strain were derived from the tissue tracking
model on cine images. The AHA 16-segment model was used for regional perfusion and strain analyses.

RESULTS

In total, 169 thickened segments in CA and 228 in HCM with WT >12mm (WT 14.7 ± 2.2 mm in CA vs. 16.4 ± 3.9 mm in HCM,
p<0.05) were evaluated. Thickened CA segments demonstrated more impaired myocardial strain and microvascular function
compared with HCM segments. Multivariable linear regression analysis showed that CS had association with slope [beta 0.8, 95%
confidence interval (CI) 0.3-1.3; P<0.001], wall thickness and hypertrophic phenotype (HCM or CA) (P<0.001 for both). The ROC
analyses demonstrated that 50%TTM performed best in differentiating CA from HCM (AUC 0.92, sensitivity 81.7%, and specificity
91.7%, cut-off value 22.3).

CONCLUSION

Our results demonstrated that amyloid infiltration impairs the regional microvascular system and systolic function more seriously
than HCM characterized with cellular hypertrophy. Regional myocardial mechanics are significantly influenced by microvascular
function.

CLINICAL RELEVANCE/APPLICATION

Amyloid infiltration causes more severe myocardial perfusion disorder and systolic dysfunction. Myocardial perfusion parameters
have great performance in differentiating cardiac amyloidosis from hypertrophic cardiomyopathy.
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PURPOSE

To explore the diagnostic value of quantitative tissue-tracking cardiac magnetic resonance (CMR) of left ventricular global
myocardium deformation in hypertrophic cardiomyopathy (HCM).

METHOD AND MATERIALS

18 cases of essential HCM (HCM group,13 males, 5 females, aged 25~72 years with a mean of 40.89±15.13) and 19 cases of normal
subjects (control group, 16 males, 3 females, aged 21~71 years with a mean of 39.58±13.57) were enrolled. All patients were
subjected to CMR. The CMR bright blood cine sequences were including short-axis, long-axis and four-chamber of left
ventricle(Balance turbo field echo, B-TFE). All DICOM images were performed with the Circle Cardiovascular software(cvi42 version
5.10.1, Calgary, Alberta, Canada) to get left ventricular muscle mass (LVMM), left ventricular end-diastolic volume(LVEDV), left
ventricular end-systolic volume (LVESV), stroke volume(SV),cardiac output (CO) and left ventricular ejection fractions(LVEF) in the
Short 3D modular, get left atrial minimal volume (LAVmin)and left atrial maximal volume (LAVmax) in the Biplanar LAX modular, and
get global peak radial strain (GPSR), global peak circumferential strain (GPSC) and global peak long strain(GPSL) of left ventricle in
the Tissue Tracking modular.

RESULTS

1. There were no significant differences in the clinical profiles (gender, age) between the HCM group and control group (P>0.05).2.
LVMM in the HCM group were significantly greater than in the control group [(193.74±44.68)g, 125.18±29.34]g, P=0.00)]. LAVmin
and LAVmax in the HCM group were significantly greater than in the control group. [(40.25±20.64)ml,(18.63±8.65)ml, P=0.00 and
(71.66±27.98)ml, (47.69±12.53)ml, P0.05).3. In correlation analysis in HCM group, LVMM did not correlate significantly with GPSR,
GPSC and GPSL.4.The area under ROC curve of GPSR, GPSC and GPSL in diagnosis of HCM were 0.199, 0.807 and 0.857, and the
area under ROC curve of GPSL was the largest.

CONCLUSION

CMR feature tracking technology can quantitatively evaluate cardiomyopathy deformation of HCM. The ventricular diastolic
dysfunction of HCM is earlier than that of systolic dysfunction. Left ventricular myocardial mass is not significantly correlated with
myocardial deformation. GPSC and GPSL have favorable effective functions for the diagnosis in HCM.

CLINICAL RELEVANCE/APPLICATION

CMR feature tracking technology can quantitatively evaluate cardiomyopathy deformation of HCM.

Printed on: 01/07/20
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PURPOSE

Guidelines for hepatocellular carcinoma (HCC) screening typically recommend imaging surveillance at 6 month intervals. For patients
who undergo US screening and have a liver MRI for other reasons, or are screened with MRI due to poor quality US (obesity or
hepatic steatosis), a longer interval after may be appropriate. The purpose of this study was to determine the rate of development
of significant liver lesions after a negative MRI in a screening population.

METHOD AND MATERIALS

This retrospective study included patients from 2013 at risk of developing HCC, who underwent MRI surveillance, with follow up CTs
or MRIs for at least 12 months read using the Liver Imaging and Reporting Data System (LI-RADS)[3]. Patients with baseline focal
liver lesions categorized not LR-1, history of primary liver cancer, prior treatment of a liver lesion, or liver transplant were excluded.
All available CTs and MRIs that were compliant with the LI-RADS technical guidelines were included in the follow-up assessment.
Follow-up examinations were classified as negative (no lesions or only LR-1 lesions) or positive (at least one observation of any
category other than LR-1). Time to first positive examination and observation types were recorded.

RESULTS

204 patients (mean age 58 ± 11 years, 128 women, 168 patients with cirrhosis, most with non-alcoholic steatohepatitis (n=117),
were included. Median follow up duration was 28 (range 12-60) months. 5.9% (12/204) of patients developed a lesion at follow-up
("became positive"). At 6-9 months, one patient (0.5%, 1/204) became positive, with new LR-3 nodules measuring up to 11 mm. At
12±3 months, three additional patients (cumulative 2%, 4/204) became positive: a 12 mm LR-3 nodule, a 10 mm LR-4 nodule, and a
29 mm LR-M nodule. By two years, two additional patients became positive with LR-3 nodules.

CONCLUSION

Clinically significant (LR-4, LR-5, LR-M) liver nodules develop in a minority (1%) of patients in the first year following negative MRI.
While ongoing surveillance is necessary, after a negative MRI it may be reasonable to perform the screening imaging at 1 year.

CLINICAL RELEVANCE/APPLICATION

In patients at risk for HCC with a negative MRI, the next imaging surveillance for HCC could be delayed until one year after the MRI
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PURPOSE

To perform a systematic review and meta-analysis to determine intrahepatic distant recurrence (IDR) risk of hepatobiliary phase
(HBP) hypointense nodules without arterial phase hyperenhancement (APHE) on pretreatment gadoxetic-acid enhanced MRI in
patients with hepatocellular carcinoma (HCC) treated with either hepatectomy or radiofrequency ablation (RFA).

METHOD AND MATERIALS

Pubmed and EMBASE databases were searched up to April 6th 2019. We included studies that evaluated HBP hypointense nodules
without APHE as risk factors for IDR in HCC patients treated with either hepatectomy or RFA. Hazard ratios (HR) were meta-
analytically pooled using random-effects model. Subgroup analyses stratified to clinicopathologic variables were performed to
explore heterogeneity. Methodological quality of included studies was assessed using Quality in Prognostic Studies (QUIPS) tool.

RESULTS

Eight studies with 842 patients were analyzed. The overall pooled HR for IDR was 2.44 (95% CI, 1.99-2.98) and were (2.14 (95%
CI, 1.66-2.76) and 3.07 (95% CI, 2.19-4.31) for patients that underwent hepatectomy and RFA, respectively. No significant
heterogeneity was present (I2 = 0%). The presence of these nodules was consistently shown to be significant factors for IDR in
other subgroups (HR = 1.74-3.07). Study quality was generally moderate.

CONCLUSION

HBP hypointense nodules without APHE are risk factors for IDR in HCC patients treated with either RFA or hepatectomy.
Stratification of patient management with regard to performing additional tests or treatment for these nodules and modification of
proper follow-up strategies may be required in patients with HCC who have these nodules on pretreatment gadoxetic acid-
enhanced MRI.

CLINICAL RELEVANCE/APPLICATION

HBP nodules without APHE in pretreatment gadoxetic acid-MR should be recognized as a significant risk factor for increased IDR
after curative treatment for HCCs and therefore, it may require stratification of patient management with regard to deciding
whether to perform additional pathologic test or treatment to these nodules and modification of proper follow-up strategies after
curative treatment for HCCs in patients who harbor these nodules.
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PURPOSE

We prospectively evaluated the diagnostic performance of computed tomography (CT), magnetic resonance imaging (MRI) with
extracellular contrast agents (ECA-MRI), and MRI with hepatobiliary agents (HBA-MRI) for the diagnosis of hepatocellular carcinoma
(HCC) using the Liver Imaging Reporting and Data System (LI-RADS) with pathological confirmation.

METHOD AND MATERIALS

Between November 2016 and February 2019, we enrolled 125 patients with chronic liver disease who underwent CT, ECA-MRI, and
HBA-MRI within one month before surgery for initial hepatic nodules detected via ultrasound. Two radiologists evaluated the
presence of major and ancillary HCC features and assigned LI-RADS categories (v2018) based on CT and MRI. We then compared
the diagnostic performance for LR-5 for each modality alone and in combination.

RESULTS

In total, 163 observations (124 HCCs, 13 non-HCC malignancies, and 26 benign lesions; mean size, 20.7 mm) were identified. ECA-
MRI showed a higher rate of identifying arterial phase hyperenhancement (16.1% and 8.1%), washout (5.6% and 6.5%), and
enhancing capsule (51.6% and 44.4%) compared with CT and HBA-MRI, respectively. ECA-MRI showed better sensitivity and
accuracy (83.1% and 86.5%) than either CT (63.7% and 71.8%) or HBA-MRI (69.4% and 76.1%), while all imaging modalities
achieved 97.4% specificity. When combining CT with ECA-MRI or HBA-MRI, sensitivity (89.5% and 83.1%) and accuracy (91.4%
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and 86.5%) were increased compared with CT alone.

CONCLUSION

ECA-MRI showed better sensitivity and accuracy than CT or HBA-MRI for the diagnosis of HCC with LI-RADS. We achieved better
diagnostic performance when applying CT in combination with one of the two MRI compared with CT alone.

CLINICAL RELEVANCE/APPLICATION

Our study confirms that significant discrepancy of HCC imaging features across the imaging modality, and clinicians need to select
the appropriate imaging modality for their preferred sensitivity/specificity trade off.

Awards
Trainee Research Prize - Fellow

Participants
Federica Vernuccio, MD, Palermo, Italy (Presenter) Nothing to Disclose
Maxime Ronot, MD, Clichy, France (Abstract Co-Author) Nothing to Disclose
Marco Dioguardi Burgio, MD, Paris, France (Abstract Co-Author) Nothing to Disclose
Francois Cauchy, Clichy, France (Abstract Co-Author) Nothing to Disclose
Dominique-Charles Valla, Clichy, France (Abstract Co-Author) Liver Safety Committee, Agomelatine
Safi Dokmak, Clichy, France (Abstract Co-Author) Nothing to Disclose
Jessica Zucman-Rossi, Paris, France (Abstract Co-Author) Nothing to Disclose
Valerie Paradis, MD, Clichy, France (Abstract Co-Author) Nothing to Disclose
Valerie Vilgrain, MD, Paris, France (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

federicavernuccio@gmail.com

PURPOSE

Hepatocellular adenomas (HCAs) are rare benign liver tumors. Guidelines recommend continued surveillance for patients diagnosed
with HCAs, but these recommendations are mainly based on uncontrolled studies or experts' opinion. The aims of this study were to
analyze the long-term course of evolution of HCAs including solitary and multiple lesions, and to identify predictive features of
progression.

METHOD AND MATERIALS

In a retrospective cohort study performed at a tertiary care hospital, we included 118 patients (mean 40±10 years old) with HCAs
proven at biopsy or surgery: 41 patients had solitary HCAs and 77 patients had multiple HCAs. Imaging follow-up with MR was
analyzed and tumor evolution was evaluated using the Response Evaluation Criteria in Solid Tumors (RECISTv1.1) thresholds.

RESULTS

Median follow-up of the entire study population was 5.0 years. Overall, 37/41 (90%) solitary HCAs and 55/77 (71%) patients with
multiple HCAs showed stable or regressive disease (i.e. >30% size decrease). After resection of solitary HCAs, new lesions appeared
only in 2/29 (7%) patients, both with HCAs at-risk of malignancy. In the multiple HCAs cohort, HNF-1Α inactivated HCAs showed a
higher rate of progression compared to inflammatory HCAs (11/26 [42.3%] vs. 7/37 [18.9%], p = 0.043), lower use of oral
contraceptives (28/32 [87.5%] vs. 45/45 (100%), p =0.027) and lesser duration of oral contraception intake (mean 12.0 years ±
7.5 vs. 19.2 years ± 9.2, p = 0.001).

CONCLUSION

Seventy-eight percent of HCAs showed long-term stability or size regression. After resection of solitary HCAs, tumor progression
occurred only in HCAs at-risk of malignancy. Patients with multiple HCAs were more likely to show progressive disease, with HNF-1
Α inactivated HCAs being the most common subtype showing progression.

CLINICAL RELEVANCE/APPLICATION

This is the first study demonstrating the long-term evolution of hepatocellular adenomas (HCAs). In patients with resected solitary
HCAs, surveillance may be potentially discontinued after resection, except in case of ß-catenin mutated HCAs or foci of malignancy
within the tumor. In patients with multiple HCAs, progressive disease may occur in up to 31% of cases, and, therefore, continued
surveillance is suggested regardless of surgery.
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PURPOSE

To evaluate the outcomes of patients with elevated alpha-fetoprotein (AFP) but negative CT or MRI findings in the post-treatment
surveillance after curative-intent surgery or radiofrequency ablation (RFA) for hepatocellular carcinoma (HCC) and to determine
predictive factors for subsequent detectable recurrence.
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METHOD AND MATERIALS

This single-center retrospective study analyzed 76 patients who presented elevated AFP (>=20 ng/mL) without detectable
recurrence on concurrent CT or MRI during surveillance after receiving curative-intent surgery or RFA. Time to imaging progression
(development of detectable recurrence) after initial event of AFP elevation was estimated by the Kaplan-Meier method and was
compared using univariate Cox regression analysis according to following parameters: surgery versus RFA, AFP elevation >50 ng/mL,
prior post-treatment AFP <20 ng/mL, and negative imaging results on CT versus MRI.

RESULTS

In patients with post-treatment AFP elevation but without detectable recurrence on concurrent CT or MRI, the median time to
imaging progression was 7.0 months (95% confidence interval: 6.0~9.0 months). Of the 76 patients enrolled, 57 patients (75.0%)
developed either intra-hepatic (n=55) or extra-hepatic (n=2) recurrence detected on the average 2.6th follow-up CT or MRI
studies after a mean of 7.9 months, whereas the other 19 patients (25.0%) did not develop any recurrence during average 4.4th
CT or MRI studies for a mean follow of 15.9 months. Patients with prior post-treatment AFP <20 ng/mL showed significantly shorter
time to imaging progression than those without (median 6.0 versus 16.0 months, P=0.001), while no significant differences were
found according to prior treatment options, AFP elevation degrees, and imaging modalities showing negative results (Ps>0.05).

CONCLUSION

Elevated AFP (>=20 ng/mL) but negative CT or MRI findings in the post-treatment surveillance for HCC was frequently associated
with subsequent imaging detectable recurrence in a short-term period. In addition, interval increment of post-treatment AFP from
<20 to >=20 ng/mL was a significant risk factor for early recurrence.

CLINICAL RELEVANCE/APPLICATION

Elevated AFP after HCC treatment requires intensive follow-up to timely detect tumor recurrence, even if imaging studies show
negative results at the time of initial AFP elevation.
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PURPOSE

Hepato-biliary (HB) contrast agent became part of international guidelines for the non-invasive diagnostic of hepatocellular
carcinoma (HCC). The aim of this study was to compare performances of MRI with extra-cellular contrast agent (ECA-MRI) to HB
contrast agent (HBA-MRI) for the diagnostic of small HCCs in a face to face comparison.

METHOD AND MATERIALS

All patients gave written informed content and this prospective study was approved by IRB. Between August 2014 and October
2017, 172 patients with cirrhosis, each 1 to 3 nodules from 1 to 3 cm large, were included in 8 centers. All patients had both ECA-
MRI and HBA-MRI within a month. The non-invasive diagnostic of HCC was made when nodule was hyper-vascularized at arterial
phase (HA) with wash-out at portal phase (PP) and/or delayed phase for ECA-MRI, or PP and/or HB phase (HBP) for HBA-MRI. The
Gold Standard was defined by a composite algorithm previously published (CHIC study).

RESULTS

225 nodules, among them 153 HCCs and 72 not HCCs, were included. Both MRI sensitivities were similar (71.2%). Specificity was
83.3% for ECA-MRI and 68.1% for HBA-MRI. Concerning HCCs: on ECA-MRI, 138 were HA, 84 had wash-out at PP and 104 at DP;
on HBA-MRI, 120 were HA, 79 had wash-out at PP and 105 at HBP. For nodules from 2 to 3 cm, sensitivity and specificity were
similar with respectively 70.9% and 75.0%. For nodules from 1 to 2 cm, specificity drop down to 66.1% for HBA-MRI vs 85.7% for
ECA-MRI.

CONCLUSION

HBA-MRI specificity is lower than HCA-MRI for the diagnostic of small HCC on cirrhotic patients. These results must question about
the proper use of HBA-MRI in algorithm for the non-invasive diagnostic of small HCCs.

CLINICAL RELEVANCE/APPLICATION

The use of HBA-MRI in international guidelines for the non-invasive diagnostic of HCC should be used with caution.
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PURPOSE

To evaluate role of baseline ADC and tumor margin as independent predictors of overall survival (OS) in HCC patients and assess
how incorporating these variables to current staging systems may enhance survival prediction in these group of patients.

METHOD AND MATERIALS

In a retrospective IRB approved study clinical, laboratory and imaging parameters of 273 randomly selected HCC patients were
collected. Cox regression model was utilized to identify parameters that were significantly related to survival. Patients were
stratified based on BCLC and CLIP. Recursive partitioning test were applied on a test set of patients (70%) to identify the optimal
cutoff of ADC in stratifying patient based on difference is survival. The estimated cutoff was validated on the validation set of
patients. Binary ADC value (above or below the cutoff) and tumor margin were integrated in to BCLC and CLIP. Kaplan- Myer curves
were drown and overall survival was measured for patients based on BCLC, CLIP, combined model of BCLC + ADC + margin and CLIP
+ ADC + margin. Predictive performance of each model was measured and compared using C statistical analysis.

RESULTS

At baseline, patients with Low tumor ADC and well- defined tumor margin (favorable imaging biomarkers) had longer survival
compared with those with high ADC and ill-defined tumor margin (unfavorable imaging biomarkers) (median OS of 63 months and 6
months, respectively). Tumor ADC and tumor margin remained as the two strong independent predictors of survival in HCC patients
after adjustment for other clinical variables. Incorporating ADC (at cutoff of 1390 × 106mm/s) and tumor margin into BCLC and CLIP
improved performance of survival prediction by 10% in BCLC group (0.63 Vs 0.73; p<0.001) and 7% in CLIP group (0.68 vs 0.75;
p<0.001), Table 1. Regardless of BCLC and CLIP stage patients with unfavorable ADC and TM had significantly shorter OS compared
to patients with both favorable ADC and TM (p<0.001), Figure 1.

CONCLUSION

Incorporating ADC and tumor margin to currently used staging systems for HCC significantly improve prediction performance of
these criteria. Also, it could potentially change prediction of OS regardless of patient clinical status.

CLINICAL RELEVANCE/APPLICATION

ADC and tumor margin are two imaging biomarkers that can improve prediction performance of current staging systems, help to
better stratify patients at baseline and define optimized treatment plan for them
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PURPOSE

We aimed to compare the diagnostic performance of imaging criteria for early-stage hepatocellular carcinoma (HCC) on gadoxetate
disodium-enhanced MRI.

METHOD AND MATERIALS

We retrospectively evaluated 570 nodules (440 HCCs, 25 other malignancies, 105 benign nodules) of 3.0 cm or smaller from 418
patients at risk for HCC who underwent gadoxetate disodium-enhanced MRI from July 2015 to December 2016. Final diagnosis was
assessed histopathologically or clinically (marginal recurrence after treatment or change in lesion size on follow-up imaging). We
compared the sensitivity and specificity for diagnosing HCC among the latest versions of four imaging criteria, including Liver
Imaging Reporting and Data System (LI-RADS), European Association for the Study of the Liver (EASL), Asian Pacific Association for
the Study of the Liver (APASL), and Korean Liver Cancer Association-National Cancer Center (KLCA-NCC), using the generalized
estimating equations.

RESULTS

For >=10 mm nodules, APASL showed the highest sensitivity (85.0%), significantly higher than LI-RADS category 4 or 5 (75.9%),
LI-RADS category 5 (64.2%), and EASL (63.4%) (P <= .001). Regarding the specificity, LI-RADS category 5 was highest (94.7%),
significantly higher than KLCA-NCC (83.0%) and APASL (78.7%) (P < .001). For <10 mm nodules, the sensitivity and specificity of
LI-RADS category 4 or 5 were 17.1% and 97.2%, respectively, and those of APASL were 73.2% and 83.3%, respectively (P < .001
for sensitivity, and P = .1 for specificity). For histopathologically confirmed lesions, the results of subgroup analysis were similar to
those of all lesions.

CONCLUSION

Of the four international imaging criteria, APASL had the highest sensitivity and LI-RADS category 5 showed the highest specificity



SSC05-09 Hepatobiliary Phase Hypointensity as Predictor of Progression to Hepatocellular Carcinoma for
Intermediate-High Risk Lesions

Monday, Dec. 2 11:50AM - 12:00PM Room: N228

for diagnosing early-stage HCC in high-risk patients on gadoxetate disodium-enhanced MRI.

CLINICAL RELEVANCE/APPLICATION

To improve diagnostic performance of gadoxetate disodium-enhanced MRI for early-stage HCC, it is important to understand the
differences of various imaging criteria for HCC.
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PURPOSE

To determine the prognostic performance of hepatobiliary phase hypointensity, and Liver Imaging Reporting and Data System (LI-
RADS) major imaging features in the prediction of progression to hepatocellular carcinoma (HCC) in LR-3 and LR-4 hepatic lesions
with arterial phase hyperenhancement (APHE) measuring >= 10 mm in patients at high risk of HCC.

METHOD AND MATERIALS

This retrospective dual-institution study included 160 LR-3 and 26 LR-4 lesions measuring more than 10 mm and having APHE in 136
consecutive patients (mean age(SD), 57 (11) years old; mean lesion size (SD), 14 (4) mm). A composite reference standard of
pathologic analysis and imaging follow-up was used. The prognostic performance (sensitivity and specificity) of hepatobiliary phase
hypointensity and LI-RADS version 2018 major imaging features other than APHE for the prediction of probability of progression to
HCC and time to progression to HCC was assessed and compared by means of Log-rank test, Cox-regression and Kaplan-Meier
curves.

RESULTS

Hepatobiliary phase hypointensity was a predictor of progression to HCC at univariate (p<0.0001) and multivariate (p<0.0001)
analysis, with an odds ratio of 20.6. Median time to progression to HCC was 284 days [95%CI: 266-363). In LR-3 and LR-4 lesions
>= 10 mm with APHE that progressed to HCC, the presence of hepatobiliary phase hypointensity, nonperipheral washout or
enhancing capsule did not predict time to progression to HCC.

CONCLUSION

Hepatobiliary phase hypointensity is an independent predictor of progression to HCC in intermediate-high risk lesions measuring >=
10 mm and having APHE in patients at risk for HCC.

CLINICAL RELEVANCE/APPLICATION

Intermediate and high risk lesions not fulfilling definitive imaging criteria for HCC account for about 40% of observations during
interpretation of CT and MR imaging studies. Natural history of these lesions may be extremely variable. The prognostic information
provided by hepatobiliary phase hypointensity in terms of prediction of progression to HCC allows for more tailored management.

Printed on: 01/07/20
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PURPOSE

Prostate imaging has transformed over the past decade, with the advent of iterations on multiparametric MRI in addition to small-
molecule PET agents targeting the extracellular domain of prostate specific membrane antigen (PSMA) and high-resolution
ultrasound. These innovative magnetic resonance imaging techniques both facilitate new treatment methods, and more importantly,
allow for assessment of the efficacy of these new treatments. From MRI-ultrasound image fusion targeted biopsy and ablation to
quantitative assessment of treatment response of medical and ablative therapies, the field of prostate imaging is rife with novel
applications. These techniques individualize patient care through more accurate identification of the location and stage of prostate
cancer so that only significant cancers receive treatment, and then monitor the response to directed therapies. Perhaps most
intriguing is the application of artificial intelligence, which augments the radiologist's acumen, improving the value we deliver to our
patients. We stand on the cusp of the age of radiologist-driven prostate cancer management.
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PURPOSE

To investigate the value of the systematic core biopsy (S-Bx) to MR-US fusion targeted core biopsy (MR-F Bx) for detection and
grading of prostate cancer (PCa) using whole mount histopathology (WMHP) as reference.

METHOD AND MATERIALS

This IRB approved, HIPAA compliant observational study cohort comprises 295 patients with 716 pathology PCa lesions, who
underwent MR-F bx prior to radical prostatectomy, between 7/2010-2/2019. All patients had MR-F Bx and S-Bx. The pathology
reports of all of the cores were evaluated and the characteristics of patients with higher reported Gleason score (GS) for S-Bx as
compared to MR-F bx were assessed.

RESULTS

Mean patient age and PSA were 62.9±6.3 years and 8.9±10.5 ng/ml, respectively. Mean PCa lesion number on WMHP was 2.4 (1-
6). Mean S-Bx and MR-F bx cores were 11.4 (6-16) and 5.3 (1-10), respectively. Mean positive cores for S-Bx was 3 (0-12) and
for MR-F Bx was 3.3 (0-10). The per-patient performance of S-Bx and MR-F Bx for PCa detection were 82.4% (243/295) and 95.6%
(282/295), respectively. Overall, 37.6% (111/295), 48.8% (144/295) and 13.6% (40/295) of cases had similar GS in S-Bx and MR-F
Bx, higher GS in MR-F Bx and higher GS in the S-Bx, respectively. In 4.1% (12/295) of all cases, S-Bx cores upgraded PCa from GS
6 to GS>6. Among cases with higher GS in S-Bx, 32.5% (13/40) cases had benign findings on MR-F bx. 82.5% (33/40) of the higher
GS cases in S-Bx were taken from the same lesion as MR-F Bx as a result of wider sampling and the characteristics of these lesions
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were as follows: 51.5% (17/33) PIRADSv2 score 3, 33.3% (11/33) score 4 and 15.2% (5/33) score 5; 14.5% (15/33) in apex,
33.3% (11/33) in midgland and 21.2% (7/33) in base; 42.4% (14/33) in a different sextant for the same lesion in contralateral side
(3/14) or a different level (11/14). In 22.5% (9/40) of all cases with higher GS in S-Bx and in 8.3% (1/12) of upgraded cases from
GS 6 to >6 in S-Bx, the report of the higher GS was false considering WMHP.

CONCLUSION

Although S-Bx at the time of MR-F Bx can slightly improve PCa grading, however, in almost one quarter of the cases, we found
false upgrading. The true rate of upgrading with S-Bx is minimal and significant portion of the upgraded lesions are ipsilateral to the
target.

CLINICAL RELEVANCE/APPLICATION

PCa treatment selection depends on the results of the prostate biopsy. S-Bx improves diagnostic yield only slightly for clinically
significant disease over MR-F Bx.
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PURPOSE

to compare the results of software-guided sampling with those obtained after manual adjustment in multiparametric MRI-guided
prostate biopsy (mpMRI-PB) and to evaluate whether manual adjustment improves the detection rate of prostate cancer (PCa).

METHOD AND MATERIALS

We enrolled 400 consecutive patients between November 2014 and February 2018, who underwent mpMRI-PB of the target lesion
visible on previous mpMRI (average 11.6 mm, range 4-40mm). All mpMRI-PBs were performed on a 1.5T MR scanner (Magnetom
Avanto, Siemens Healthineers, Germany) using a commercially available MR transrectal biopsy device (DynaTRIM, Invivo, USA).
After calibration of the biopsy device, the first sample was obtained using the coordinates provided by the device software to guide
the needle along a trajectory to the target lesion. The trajectory was then manually adjusted to improve localization to the target
lesion for further biopsy samples.

RESULTS

225 out of 400 patients were positive for PCa after mpMRI-PB, with PCa diagnosed in 55/62 PI-RADS 5 (88.7%), 136/188 PI-RADS 4
(72.3%), 33/127 PI-RADS 3 (25.9%) and 1/23 PIRADS 2 lesions (4.3%). The first sample was positive for PCa in just 117 cases.
After manual adjustment, an additional 108 positive biopsies were obtained, corresponding to an increase in the detection rate of
92.3% (p < 0.0001; McNemar's Test). The core involvement averaged 50.3% (range 1-100%). To date, 101 of the 225 PCa
patients have undergone surgery, with an average lesion diameter in the surgical specimen of 15.7 mm (range 5-40mm).

CONCLUSION

Manual adjustment of needle trajectory significantly improves the detection rate of PCa when performing mpMRI-PB.

CLINICAL RELEVANCE/APPLICATION

mpMRI guided prostate biopsy is associated with an improvement of detection rate of prostate cancer after manual adjustment of
needle trajectory.

Participants
Wonmo Jung, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Sung Il Hwang, MD, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sejin Park, MS, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Jin-Kyeong Sung, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Employee, VUNO Inc
Kyu-Hwan Jung, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Employee, VUNO Inc
Hyungwoo Ahn, MD, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Hak Jong Lee, MD, PhD, Seongnam, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Sang Youn Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Myoung Seok Lee, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Younggi Kim, Seongnam , Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

wm.jung@vuno.co

PURPOSE



SSC07-05 Multiparametric MRI Can Exclude Prostate Cancer Progression in Patients Under Active Surveillance

Monday, Dec. 2 11:10AM - 11:20AM Room: E260

SSC07-06 Post-ablation Prostate Imaging Reporting and Data System (PAPI-RADS): Preliminary Results at 12
Months After Whole-Gland MRI-Guided Transurethral Ultrasound Ablation (TULSA)

Monday, Dec. 2 11:20AM - 11:30AM Room: E260

To compare the performance of deep learning based prostate cancer (PCa) segmentation with manual segmentation of experienced
uroradiologists.

METHOD AND MATERIALS

From 2011 Jan to 2018 Apr, 350 patients who underwent prostatectomy for prostate cancer were enrolled retrospectively. To
collect histopathological ground truth, pathologic slides of whole resected prostate were scanned and PCa lesions were drawn by a
uropathologist with 25 years' experience. With reference to the histopathological lesion, radiological ground truth of PCa was drawn
on the T2 weighted image by a uroradiologist with 19 years' experience. A U-Net type deep neural network, in which the encoder
part has more convolution blocks than the decoder, was trained for segmentation. Four different MR sequences including T2
weighted images, diffusion weighted images (b = 0, 1000), and apparent diffusion coefficient (ADC) images, were used as input
images after affine registration. Besides the automatic segmentation by the deep neural network, two experienced uroradiologists
marked suspected sectors of PCa among 39 sectors provided by PIRADS-v2 after reviewing same images of four MR sequences. The
manual segmentation performance of uroradiologists was measured using the number of sectors that coincided with the ground
truth PCa lesion.

RESULTS

The dice coefficient scores (DCSs) achieved by two uroradiologists were 0.490 and 0.310 respectively. The DCS was calculated
based on the number of sectors. The DCS of automatic segmentation by a deep neural network was 0.558 (calculated by the
number of pixels) which is slightly better than the average (0.40) DCSs of uroradiologists.

CONCLUSION

Automated segmentation of PCa on multiparametric MR based on histopathologically confirmed lesion label achieved comparable
performance with experienced uroradiologist.

CLINICAL RELEVANCE/APPLICATION

The automated segmentation of prostate cancer using a deep neural network not only reduce time consuming work but also provide
reliable location and size information required for treatment decision.
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PURPOSE

To assess the ability of multiparametric MRI (mp-MRI) of the prostate to exclude prostate cancer (PCa) progression in patients
under active surveillance.

METHOD AND MATERIALS

One hundred and forty-seven consecutive patients under active surveillance with known PCa with a Gleason score of 3+3=6 or
3+4=7a were initially enrolled and received mp-MRI (T2WI, DWI, DCE-MRI) of the prostate at 3T. Of these patients, fifty-five
received follow-up MRI after a minimum interval of 12 months with subsequent targeted MR/US fusion-guided (FUS-GB) plus
systematic transrectal ultrasound-guided (TRUS-GB) biopsy. Primary endpoint was negative predictive value (NPV) of the follow-up
mp-MRI to exclude tumor progression. Secondary endpoints were positive predictive value (PPV), sensitivity, specificity, and cancer
upgrade after initial mp-MRI.

RESULTS

Of 55 patients 28 (51%) had a Gleason score upgrade in the re-biopsy. All of the 28 patients showed findings in the follow-up mp-
MRI that were suspicious of tumor progress. 16 of 55 patients (29%) showed signs of tumor progress in the follow-up MRI but had a
stable re-biopsy. 11 of 55 patients (20%) showed no signs of progress in follow-up MRI and none of these patients had a Gleason
score upgrade in the re-biopsy. NPV was 100%. PPV was 64%. Sensitivity was 100% and specificity 59%.

CONCLUSION

MP-MRI can reliably exclude PCa progression in patients under active surveillance. Over 60% of the patients with signs of tumor
progress in follow-up mp-MRI had a Gleason score upgrade in repeat biopsy.

CLINICAL RELEVANCE/APPLICATION

Patients under active surveillance should receive follow-up MRI to monitor tumor progress. Standard re-biopsy protocols might be
waived if follow-up mp-MRI is stable.
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PURPOSE

PI-RADS v2 criteria do not specifically address evaluation of the prostate gland after non-surgical treatment. We present a modified
scoring system for MRI detection of prostate cancer (PCa) in the post-ablation setting (PAPI-RADS), comparing the preliminary
diagnostic performance of PAPI-RADS and PI-RADS v2 against histopathology.

METHOD AND MATERIALS

PAPI-RADS was defined by consensus among radiologists participating in an IRB-approved, HIPAA-compliant 13-center pivotal trial
of whole-gland MRI-guided transurethral ultrasound ablation (TULSA) in 115 men with PCa. The proposed system uses a 5-point
likelihood score for residual/recurrent PCa, with the same MRI acquisition parameters recommended by PI-RADS v2. PAPI-RADS
criteria give emphasis to focal early enhancement on dynamic contrast-enhanced images, over abnormal T2-weighted hypointensity
or diffusion restriction. We present the interpretation by 13 on-site radiologists, in addition to a separate blinded central radiologist
who scored all 12-month MRIs according to PI-RADS v2 and PAPI-RADS. Diagnostic accuracy was assessed against histopathology
obtained at 12-month post-ablation 10-core biopsy.

RESULTS

At time of this submission, local PI-RADS v2 was available for 111/111 men with 12-month MRI and biopsy, central PI-RADS v2 for
76/111. At 12 months, local and central radiologists identified PI-RADS v2 score >=3 and >=4 lesions in 28/111 (25%) and 13/111
(12%) men, vs. 23/76 (30%) and 15/76 (20%) men, respectively. Local and central PAPI-RADS was available for 55/111 and 29/55
men, with score >=3 and >=4 lesions identified in 12/55 (22%) and 9/55 (16%) of men, vs. 7/29 (24%) and 5/29 (17%). Preliminary
diagnostic performance of both criteria against 10-core biopsy (median sampling density 1.0 cores/cc) are listed in Table 1, with
higher negative predictive values for PAPI-RADS (local: 96% vs. 89% for score >=4, central: 92% vs. 90%). Results from all
patients will be available in December.

CONCLUSION

Preliminary results of 12-month post-ablation mpMRI with the proposed PAPI-RADS scoring system provided improved diagnostic
performance for detection of prostate cancer over PI-RADS v2.

CLINICAL RELEVANCE/APPLICATION

PI-RADS v2 was designed for treatment-naïve prostates. The proposed modified post-ablation MRI criteria improves accuracy by
addressing prostate tissue changes following ablative therapy for PCa.
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PURPOSE

MRI-guided transurethral ultrasound ablation (TULSA) is an incision-free method for customized prostate ablation using directional
ultrasound under MRI thermometry feedback control. We report 12-month (12mo) outcomes from the TULSA-PRO Ablation Clinical
Trial (TACT) Pivotal study.

METHOD AND MATERIALS

TACT enrolled 115 men with localized prostate cancer at 13 sites. Treatment intent was whole-gland ablation sparing the urethra
and urinary sphincter. Primary endpoints were adverse events and proportion of men with PSA reduction >=75%. Secondary
endpoints included 12mo 10-core biopsy, mpMRI, prostate volume reduction, and quality of life.

RESULTS

Median (IQR) age was 65 (59-69) years and PSA 6.3 (4.6-7.9) ng/ml. Pre-treatment, 72/115 (63%) men had Grade Group 2 (GG2)
disease. PI-RADSv2 score >=3 lesions were present in 98/115 (85%) men, >=4 in 77 (67%). Ablation times were 51 (39-66) min for
targeted prostate volumes of 40 (32-50) cc. MRI thermometry during treatment indicated 98% (95-99%) thermal coverage with
ablation precision of ±1.4 mm, confirmed qualitatively by post-treatment CE-MRI. Grade 3 adverse events occurred in 8% of men
(all resolved), with no rectal injuries or Grade >=4 events. At 12mo, 1% of men were incontinent (>1 pad/day), and 69/92 (75%)
maintained erections sufficient for penetration (IIEF Q2 >=2). PSA reduction >=75% was achieved in 110/115 (96%), with median
reduction of 95% and nadir of 0.34 ng/ml. Median perfused prostate volume decreased from 41 to 4 cc at 12mo MRI. Of 68 men
with baseline GG2 disease, 54 (79%) were free of GG2 on 12mo biopsy. Overall, 72/111 (65%) had no evidence of any cancer. Of
98 men with PI-RADSv2 >=3 at baseline, 26 had MRI lesions at 12mo, 11/26 with biopsy-confirmed GG2 (negative predictive value,
NPV 93%). Multivariate predictors of residual GG2 included intraprostatic calcifications at screening, MRI thermal coverage of target
volume, and PI-RADSv2 >=3 at 12mo (p<0.05).

CONCLUSION

The TACT Pivotal study of MRI-guided TULSA for whole-gland ablation in men with localized prostate cancer met its primary PSA
endpoint in 96% of patients, with low rates of severe toxicity and residual GG2 disease. MRI at 12mo detected residual disease with
NPV of 93%.

CLINICAL RELEVANCE/APPLICATION

Whole-gland ablation using MRI-guided TULSA achieves predictable PSA and prostate volume reduction. Multiparametric MRI is
promising for post-TULSA follow-up.
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PURPOSE

To investigate the usefulness of intravoxel incoherent motion (IVIM) MR in early detection of therapeutic changes from androgen
deprivation therapy (ADT) in prostate cancer patients.

METHOD AND MATERIALS

MR examinations in 22 patients with advanced prostate cancer were performed before and three months after ADT treatment, using
a 3.0T system (Ingenia, Philips Healthcare) equipped with a 16-channel body coil. The imaging protocol included axial T1WI ,axial
T2WI , coronal T2WI and axial IVIM. The IVIM was performed at 11 b values of 0, 10, 20, 30, 50, 75, 100, 250, 500, 750 and
1000s/mm2. T2WI and IVIM images were qualitatively reviewed by an experienced radiologist. The prostate-specific antigen (PSA)
levels were also assessed. The diffusion coefficients (D), perfusion fractions (f) and the perfusion-related diffusion Coefficient (D*)
values were quantitatively measured in the prostate cancer area and bone metastasis. Changes in these IVIM measurements
between pre- and post-treatment timepoints were evaluated using a paired Student t test. P<0.05 indicated a significant
difference.
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RESULTS

Prostate and tumor volume of the patients showed different degrees of reduction after ADT therapy except for 3 patients. T2-
weighted images signal was diffusely reduced after therapy. The signal intensities of most cancerous and non-cancer areas were
visually similar. The mean PSA level was significantly reduced. At 3 months after treatment, the D value of cancer area
((0.902±0.118)×10-3mm2/s) was significantly increased as compared with the pretreatment value ((0.585±0.142)×10-3 mm2/s),
(p < 0.001). The f value of cancer area (0.299±0.074) was significantly increased compared with the pretreatment one
(0.254±0.064) (P < 0.05). The D and f value of bone metastases was significantly increased after treatment (P < 0.05). D* showed
no significant changes before and after treatment.

CONCLUSION

T2WI images after ADT therapy are of little value for determining the location and boundary of the tumor. The IVIM MR allows non-
invasive quantitative characterization of biological changes (both diffusion and perfusion fraction) of prostate cancer after
treatment. This technique may potentially be useful for the evaluation of therapeutic effect and risk for recurrence.

CLINICAL RELEVANCE/APPLICATION

It may have potential technique in the evaluation of therapeutic effect and early prediction of efficacy.
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PURPOSE

To assess multiparametric MRI (mpMRI) characteristics of high-risk prostate cancer patients demonstrating minimal residual disease
(MRD) at radical prostatectomy (RP) after neoadjuvant androgen deprivation therapy (ADT) + enzalutamide.

METHOD AND MATERIALS

Patients with untreated high risk prostate cancer enrolled on a clinical trial evaluating neoadjuvant ADT + enzalutamide
(160mg/day), receiving mpMRIat baseline and 6-months post-treatment followed by RP. RP specimens were sectioned in same plane
as MR using a patient-specific 3D printed mold. Fixed tissue sections of baseline biopsy and tumor on RP specimens were stained,
laser capture microdissected, and analyzed using whole exome sequencing to define clonally independent tumors. Non-responding
tumors were pathologically defined by residual tumor burden >0.05 cc, measured by an expert GU pathologist. All mpMRI imaging
was interpreted by a single expert radiologist. Regions encompassing suspected lesions were contoured at baseline and follow-up.
Quantitative characteristics including volume, Apparent Diffusion Coefficients (ADC), and perfusion (Ktrans; calculated using a two
compartment Tofts model with standardized arterial input function) were collected. Association between metrics and residual
disease was evaluated using appropriate nonparametric statistical testing.

RESULTS

31 patients completed all imaging and RP, with 49 lesions detected on baseline mpMRI, of which 39 remained measurable at 6-mo.
follow-up imaging. Two patients had at least 2 clonally independent lesions distinguishable on baseline imaging showing differential
response at RP assessment. Lesion burden at both mpMRI timepoints was strongly associated with residual cancer (N=16) on
pathology (p=0.002 vs p=0.003, respectively). Baseline summary diffusion (ADC) and perfusion (Ktrans) characteristics showed
modest association to residual disease, further enhanced when assessing heterogeneity of signal intensity (ADCentropy 0.003,
Ktrans,entropy 0.056).

CONCLUSION

While quantitative mpMRI metrics have shown correlation to Gleason grading and disease burden in untreated cases, distinct
features also correlate with likelihood of residual cancer burden after intensive neoadjuvant therapy.

CLINICAL RELEVANCE/APPLICATION

Selection of patients based on these parameters may improve overall responses to treatment in subsequent clinical trials.

Printed on: 01/07/20
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PURPOSE

Diffusion MRI (dMRI) is a powerful imaging technique for characterizing the brain white matter tissue microstructure. However, dMRI
requires longer acquisition times for sufficient coverage of the q-space. Each point in q-space corresponds to a diffusion-weighted
image (DWI), and a sufficient number of DWIs are required for accurate characterization of the microstructure. To accelerate
acquisition, we introduce a super-resolution (SR) reconstruction that only requires a subsample of slices for each DWI, instead of
scanning full DWIs. Each DWI is subsampled with a different slice offset and imaging plane, so that the volume captures
complementary information that can be used to improve the reconstruction of other DWIs.

METHOD AND MATERIALS

We selected 16 subjects from the HCP database and performed 4-fold cross-validation with 12 subjects for training and 4 subjects
for testing. For each subject, 90 DWIs with b=2000 s/mm2 were used for evaluation. DWIs were retrospectively undersampled by
factors R=3, 4 and 5. The mapping from the undersampled to the full DWIs is learned using a graph convolutional neural network
(GCNN). We fully exploit the relationships of neighboring sampling points in the spatial domain and q-space in the form of a graph.
To learn the target with better perceptual quality, we employ the GCNN as the generator in a generative adversarial network.

RESULTS

We compared our SR method with two conventional methods: Bicubic interpolation and 3D U-Net. Representative reconstruction
results for GFA at R=4, shown in the figure, indicate that the proposed SR recovers more structural details compared with the two
conventional methods which exploit only spatial correlation. We measure the reconstruction accuracy of the reconstructed dMRI by
mean absolute error (MAE), peak signal-to-noise ratio (PSNR), and structural similarity index (SSIM). The quantitative results are
summarized in the figure.

CONCLUSION

We have proposed to employ slice-undersampling for acceleration of dMRI. The non-linear mapping from undersampled DWI to the
full DWIs is learned using GCNN. The spatio-angular relationship is jointly considered when constructing the graph. The experimental
results demonstrate that the proposed SR outperforms the conventional interpolation and a 3D U-Net based SR.

CLINICAL RELEVANCE/APPLICATION

The proposed method can efficiently accelerate the acquisition of dMRI data and reconstruct DW images with minimal information
loss.
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PURPOSE

Acquisition of multi-shell (MS) diffusion MRI (dMRI) data requires longer acquisition time, beyond what is typical in clinical settings.
Deep learning can be used to reduce scan time by predicting MS data from data with fewer shells. Existing deep learning methods
utilize an l1 loss function as the network optimization target. This is effective in constraining the prediction to match the target MS
data but may not ensure the quality of microstructure indices estimated from the predicted data. To overcome this limitation, we
propose a novel loss function, called diffusion loss, to explicitly take into account microstructural properties in dMRI prediction. The
diffusion loss consists of two parts, including an l1 loss for the predicted dMRI data and another l1 loss for microstructure indices.

METHOD AND MATERIALS

An overview of our network is shown in Fig. 1. Overall, the network consists of two parts, including a sub-network for MS dMRI
data prediction and another sub-network for microstructure estimation. We aim to learn a non-linear function fP for predicting the
expected MS dMRI data, SMS from the input dMRI data SIn. The microstructure estimator fE predicts microstructure indices from
the dMRI data. We demonstrate the effectiveness of diffusion loss using data from the Baby Connectome Project. Our dataset
consists of 13 subjects. We utilize 5 of them for training, 5 for testing, and another 3 for validation. All the data were acquired
using a Siemens MR scanner with two imaging protocols, including (i) a 2-shell protocol with 74 gradient directions and (ii) a 6-shell
protocol with 144 gradient directions.

RESULTS

In this work, we aim to predict the 6-shell data from their 2-shell counterpart. The data predictor, trained without the
microstructure estimator, was utilized as the comparison baseline. The results, shown in Fig. 2, indicate that the diffusion loss
reduces the mean square error value of not only the predicted dMRI data but also a variety of microstructure indices. Furthermore,
the results, shown in Fig. 3, indicate that the diffusion loss reduces GFA errors significantly.

CONCLUSION

We have proposed a novel loss function specifically designed for predicting MS dMRI data. The experimental results demonstrate
the effectiveness of our method.

CLINICAL RELEVANCE/APPLICATION

The proposed method predicts high-quality MS data from the dMRI data with fewer shells, allowing analysis with advanced
microstructure models.
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PURPOSE

Histopathological evidence show that anterograde and retrograde degeneration follows focal axonal transection in brains of persons
with multiple sclerosis (MS). However, quantifying and characterizing this damage in vivo is challenging due to lack of imaging
techniques sensitive to axonal and myelin injury. We propose to use quantitative magnetization transfer imaging (qMT), Spherical
Mean Technique (SMT) and Neurite Orientation Dispersion and Density Imaging (NODDI) to identify and characterize myelin and
axonal injuries following focal lesional transection, in vivo.

METHOD AND MATERIALS

In this prospective case-control study 18 persons with MS and nine age-and-sex-matched healthy controls (HCs) were included.
T2-lesions with and without an associated chronic black hole (cBH) were identified. Region of interests (ROIs) on T2-lesions and
cBHs as well as on adjacent normal appearing white matter (NAWM) referred as border zone hereafter and contra-lateral NAWM
were drawn. ROIs were then co-registered on SIR-qMT, SMT and NODDI maps. Differences between tissues types were measured
using paired t-tests as appropriate.

RESULTS

Preliminary results indicate differences in PSR (p<0.001) and Vax (p<0.001) between NAWM adjacent to cBHs compared to
contralateral anatomically matched NAWM ROIs.(Fig1) No significant associations were seen between PSR and Vax values within
each tissue type.

CONCLUSION

Our preliminary findings suggest that border zones adjacent to cBHs have reduced values of PSR and Vax. Which confirms the
ability of MRI metrics to capture anterograde and retrograde degeneration following a focal MS lesion. However, no correlation was
observed with PSR and Vax in each tissue subtypes. In border zones and NAWM in general typically myelin loss is secondary to
axonal degeneration thus an association between the two measures should be expected. We postulate that different scales of the
two metrics may contribute to our finding. It is also conceivable that longitudinal, rather than cross-sectional measurements may
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better capture such an association. Last, it may be plausible that the degree of axonal and myelin loss seen in NAWM are not
sufficient to result into significant associations between the two.

CLINICAL RELEVANCE/APPLICATION

NAWM near cBHs has a different composition as compared to NAWM. Targeting border zones disease may serve as measure of
outcome during clinical trials exploring reparative effects of experimental molecules.
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PURPOSE

Diffusion Tensor Imaging (DTI) is an MRI based method for non-invasive visualization and characterization of nerve tracts. It allows
to study the microstructure of white matter pathways and to analyze changes related to different pathologies. While it has had
great impact in the field of neuroradiology and psychiatry, there are only few studies involving DTI in otorhinolaryngology. This
study was performed to investigate whether DTI is feasible in the vestibulocochlear nerve (VN) and auditory pathways.

METHOD AND MATERIALS

We investigated fourteen healthy, normal hearing volunteers on a 3 T MRI scanner (Magnetom Skyra, Siemens Healthcare,
Erlangen, Germany). Diffusion weighted images at an isotropic resolution of 1.5 mm, 96 slices covering the whole brain, and with 30
diffusion directions were acquired. A special diffusion sequence using readout segmentation of long variable echo-trains (RESOLVE)
was used which reduces distortion and signal loss in regions with field inhomogeneity. Acquisition time was 76 min. After manually
defining and applying regions of interest, two-tensor tractography was used to identify the VN, arcuate fasciculus and the
interhemispheric auditory pathway of the corpus callosum. Subsequently, diffusion parameters, namely fractional anisotropy (FA),
trace, axial, and radial diffusivity, were calculated. Parameters were statistically tested for side and gender differences.

RESULTS

The desired auditory pathways could be isolated from the datasets in all subjects and were visualized. For the left VN, we found a
gender difference: men showed significantly lower FA values than women [mean FA =.32 ± .5 vs. .38 ± .04; F(1,12) = 7.989, p <
0.05]. The right VN did not show a significant gender difference: group mean values of FA were .33 ± .05 in men and .36 ± .05 in
women.

CONCLUSION

Despite its small size and challenging location, we were able to visualize and characterize the vestibulocochlear nerve (VN).
Moreover, the arcuate fasciculus and the interhemispheric auditory pathway were displayed. Surprisingly, significant gender
differences were found for FA in the left VN of normal-hearing subjects.

CLINICAL RELEVANCE/APPLICATION

DTI is a promising new tool for microstructural analysis of vestibulocochlear nerve and central hearing pathways and might provide
new insights for the investigation of different hearing impairments.

Participants
Ana Ezponda, MD, Pamplona, Spain (Presenter) Nothing to Disclose
Marta Calvo-Imirizaldu, MD, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Patricia Malmierca, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Reyes M. Garcia-Eulate, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Jose Luis Zubieta, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Iciar Aviles, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Maria Cruz Rodriguez Oroz, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Jorge Guridi, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Miguel Fernandez, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose
Pablo Dominguez Echavarri, MD, Pamplona, Spain (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

aezponda@unav.es

PURPOSE

MRI-guided high-intensity focused ultrasound (HIFU) is an effective therapeutic approach for the ablation of the ventral
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intermediate nucleus (VIM) of the thalamus in drug refractory tremor. Cortical connections of VIM might differ from person to
person. For treatment planning best seeds points at cortex are not defined. The aim of this study was to assess the cortical
connections of VIM nucleus using diffusion tensor Imaging (DTI)-based tractography that overlap with the lesion location.

METHOD AND MATERIALS

Twenty-two consecutive patients (20 right-handed) with medication-refractory ET (n=17) or PD (n=5) were recruited. All of them
underwent VIM ablations contralateral to the patient's hand dominance using HIFU equipment compatible with the 3-T MR scanner.
Pre-treatment and immediately after treatment structural and DTI MRI data were acquired. Pre-treatment DTI was co-registered
with the post-treatment 3D T2WI sequences. The treatment-induced VIM lesion was used as seed for the DTI-based tractography.
Topography of the VIM lesions and cortical connections were registered. Distance to the mid-sagittal plane was quantified at the
juxtacortical white matter on axial T2WI.

RESULTS

Overall, HIFU was effective for immediate tremor control, awaiting for a longer follow-up. Mean size of the focused-sonography
lesions was 6.3±2.7mm on axial 3D-T2WI. Mean distances to the midline and lateral wall of the third ventricle were 14.7±1.1 and
10.5±0.6 mm, respectively. Lesions were 1.6±1.4 mm above the intercommissural plane and 6.8±1.2 anterior to the posterior
commissure. According to the cortical connections of the VIM nucleus, patients were allocated in 4 groups: medial aspect of the
primary motor cortex (mM, n=7); intermediate region of the primary motor cortex (between m-M and hand-knob, iM, n=10); hand-
knob region of the primary motor cortex (hM, n=2) and medial premotor area (preM, n=3). Mean distance from mid-sagittal plane at
these sites were 10.7±1 (mM), 17.9±3.4 (iM), 21.9±4.5 (hM) and 8.6±3.1 (preM) mm.

CONCLUSION

Seeding of the VIM lesions on pre-treatment DTI shows connections predominantly to the primary motor cortex, usually medial to
the hand-knob region.

CLINICAL RELEVANCE/APPLICATION

DTI tractography defines the topography of juxtacortical white matter projections of the VIM. For treatment planning, cortical
seeds should more frequently be placed at the primary motor cortex, medial to the hand-knob region.

Participants
Wolfgang Wust, MD, Erlangen, Germany (Abstract Co-Author) Speakers Bureau, Siemens AG
Rafael Heiss, Erlangen, Germany (Abstract Co-Author) Speakers Bureau, Siemens AG
Christoph Treutlein, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose
Michael Uder, MD, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose
Frederik B. Laun, Erlangen, Germany (Abstract Co-Author) Nothing to Disclose
Matthias S. May, MD, Erlangen, Germany (Abstract Co-Author) Speakers Bureau, Siemens AG
Marco Wiesmueller, MD, Erlangen, Germany (Presenter) Speakers Bureau, Siemens AG

For information about this presentation, contact:

wolfgang.wuest@uk-erlangen.de

PURPOSE

Comparison of the diagnostic value of readout-segmented diffusion-weighted imaging (rsDWI) and single-shot turbo spin echo
diffusion-weighted imaging (tseDWI) for cholesteatoma diagnostics.

METHOD AND MATERIALS

30 patients with clinically suspected cholesteatoma were examined with a protocol including a rsDWI and a single-shot tseDWI
sequence at 1.5 T. Acquisition parameters of both diffusion-weighted sequences were: b = 1000 s/mm², axial and coronal slice
orientation, slice thickness 3 mm. Image quality was evaluated by two readers on a 5-point Likert scale with respect to subjective
image resolution, lesion conspicuity, and for the presence of artifacts mimicking cholesteatomas. Sensitivity and specificity were
calculated using histology results as the gold standard.

RESULTS

30 patients with clinically suspected cholesteatoma were examined with a protocol including a rsDWI and a single-shot tseDWI
sequence at 1.5 T. Acquisition parameters of both diffusion-weighted sequences were: b = 1000 s/mm², axial and coronal slice
orientation, slice thickness 3 mm. Image quality was evaluated by two readers on a 5-point Likert scale with respect to lesion
conspicuity, for the presence of artifacts mimicking cholesteatomas and overall subjective image quality. Sensitivity and specificity
were calculated using histology results as the gold standard.

CONCLUSION

Our data indicate that the use of tseDWI is advisable for cholesteatoma diagnostics in comparison to rsDWI.

CLINICAL RELEVANCE/APPLICATION

In cholesteatoma diagnostics, the use of single-shot turbo spin echo DWI is recommended over readout-segmented DWI.
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PURPOSE

CT Perfusion used in imaging of patients suspected for an ischemic stroke is a dose intensive examination as it involves numerous
scans in order to enable a complete acquisition of the first pass of iodinated contrast medium through brain tissue, nevertheless,
the radiation exposure should be limited to abide by the ALARA principle. We present a proposal for optimal timing and scan duration
based on evaluation of more than 1400 examinations.

METHOD AND MATERIALS

More than 1400 examinations performed with our standard CT Perfusion protocol consisting of 28 scans were included. 54 seconds
of scanning was started with a fixed delay of 6 seconds after beginning of injection of iodinated contrast medium (50 ml, flow of 5
ml/s). Syngo.Via (Siemens) was used for depiction of vessel attenuation changes. Retrospective analysis using machine learning
was performed.

RESULTS

Statistical analysis revealed that in the majority of the patients the attenuation values at first time point stayed at the baseline
and thus could be omitted without affecting arterial time-attenuation curve. The venous time attenuation-curve on the other hand
was truncated in 5% of the patients. Machine learning with a "nearest-neighbour analysis" determined that a 60 second scan
duration would allow for full coverage of venous output of this subgroup.

CONCLUSION

A scan time of 54 seconds allows for acquisition of attenuation changes of arterial input function but based on analysis of our data,
the start of CTP scanning could be initiated with a longer delay after contract injection (7,5 seconds) or the initial scans could be
acquired with a lower sampling rate (resulting in lower radiation exposure). Conversely, using this length of scan time results in
truncation of venous output function curve in some patients and this in turn might lead to over/underestimation of infarct core and
penumbra volume, depending on CT perfusion parameters used for its calculation; therefore, an additional 2 scans at the end, with
a temporal resolution of 1 scan every 3 seconds, should be considered.

CLINICAL RELEVANCE/APPLICATION

Acquisition of complete arterial input and venous output is necessary for proper calculation of CT perfusion maps. Failure to do so
might lead to over/underestimation of infarct core and penumbra. At the same time limiting the number of scans leads to lower
radiation exposure of patients.

Participants
Hye Jeong Choi, Seongnam, Korea, Republic Of (Presenter) Nothing to Disclose
Chul-Ho Sohn, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Tae Jin Yun, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Seung Hong Choi, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Ji-hoon Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Koung Mi Kang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

PURPOSE

Cerebrovascular reactivity is a physiological characteristic of the brain that is related to the intrinsic ability of arteries to alter their
diameters in response to a vasoactive stimulus, and this parameter is important in cerebrovascular disease. Steal is one of the
impairment of CVR which refers a paradoxic flow reduction in response to a vasodilatory stress. In the present study, we evaluated
the arterial transit time (ATT) in addition to the time corrected CBF (TCF) from the multiple post-labeling delay ASL as compared
with basal/acetazolamide stress Technetium99-hexamethylpropylene amineoxime (99mTc-HMPAO) SPECT in prediction of the
cerebrovascular reactivity, especially in steal phenomenon.

METHOD AND MATERIALS

TCF maps and ATT maps were acquired in 30 consecutive patients with unilateral ICA or MCA steno-occlusive disease (severe
stenosis or occlusion). Internal carotid artery territory-based ROIs were applied to both perfusion maps. Additionally, impairments in
the CVR were evaluated according to both qualitative and quantitative analyses of the ROIs on basal/acetazolamide stress 99mTc-
HMPAO SPECT using a previously described method. The ROIs were divided into four groups; group A included normal basal CBF and
normal reactivity on acetazolamide challenge, group B included decreased CBF and impaired reactivity on acetazolamide challenge,
group C included normal CBF and impaired reactivity on acetazolamide challenge and group D included decreased CBF in baseline
and further decreased CBF in Diamox challenge (Figure 1). ANOVA test was performed to compare the ATT and TCF among four
groups. Diagnostic decision tree was developed to differentiate among four groups.

RESULTS

ATT is significantly prolonged in group C (1848.0 [1644.0; 1980.0] [ms], compared with other groups (Figure.2). In the diagnostic
tree, a cut off value of ATT as 1816 [ms] and TCF as 26 [ml/100 g/min], the four groups were differentiated 83.82% of accuracy
(Figure 3).

CONCLUSION

Our results demonstrate that the ATT with TCF based on multiple postlabeling delay ASL perfusion MRI can be useful in prediction
of the cerebrovascular reactivity, especially in steal phenomenon.

CLINICAL RELEVANCE/APPLICATION

ATT and TCF from multiple postlabeling delay ASL is useful in detecting cerebrovascular reactivity (CVR), especially in steal
phenomenon, and is recommended in evaluation of CVR, instead of acetazolamide stress test.
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PURPOSE

To predict the cerebrovascular reserve (CVR) in Moyamoya patients using deep learning on PET/MRI images without the need for
pharmacological vasodilation.

METHOD AND MATERIALS

Simultaneous [15O]-water PET/MRI including arterial spin labeling (ASL) MRI was acquired to assess cerebral blood flow (CBF) in 20
Moyamoya patients and 10 healthy controls before and after a vasodilator (acetazolamide, ACZ) injection. A deep convolutional
neural network (dCNN) was used to predict the absolute change in perfusion (ΔCBF) due to vasodilation from only baseline MRI. The
dCNN structure was a U-Net, with multiple baseline MR inputs, including perfusion images (CBF, arterial transit time on ASL),
structural scans (T2 FLAIR, T1) and brain template coordinate, to predict the voxelwise synthesized ΔCBF (syn-ΔCBF). The dCNN
was trained on the ground truth (PET-ΔCBF) and tested on the 30 studies with 5-fold cross-validation. Image quality was
evaluated with peak signal-to-noise ratio (PSNR) and normalized root mean squared error (NRMSE). Mean ΔCBF was calculated in
ASPECTS ROIs. Syn-ΔCBF and ASL-ΔCBF were compared to the PET reference with correlation and Bland-Altman analyses. The
accuracy for identifying vascular territories with impaired PET-ΔCBF (<75% ΔCBF in cerebellum) was evaluated.

RESULTS

Syn-ΔCBF had significantly higher PSNR (20.4±1.2 vs. 14.3±4.7, p<0.001) and lower NRMSE (0.36±0.07 vs. 0.87±0.67, p<0.001)
than ASL-ΔCBF. Quantitatively, syn-ΔCBF yielded similar ROI values compared to PET-ΔCBF (0.90±0.20 vs. 0.91±0.24, p=0.77),
while ASL-ΔCBF significantly overestimated ΔCBF (0.99±0.52, p<0.001). Both syn-ΔCBF and ASL-ΔCBF showed significant
correlation with PET-ΔCBF (ß=0.51, r =0.68 vs. ß=1.28, r =0.57). However, on Bland-Altman plots, syn-ΔCBF showed less bias and
reduced variance than ASL-ΔCBF, which showed overestimation errors for larger ΔCBF values. The sensitivity/specificity for
identifying impaired PET-ΔCBF was 81%/95% for syn-ΔCBF and 76%/85% for ASL-ΔCBF.

CONCLUSION

The dCNN combines multi-contrast from baseline ASL and structural MRI to predict PET-ΔCBF, with higher image quality and
quantification accuracy than ASL-ΔCBF. The prediction of PET-based CVR using only MRI and without injecting ACZ enables
accurate CVR measurements in routine MRI settings.

CLINICAL RELEVANCE/APPLICATION

The ability to assess PET-CVR without the need for pharmacological vasodilation and radiotracers is of high value to the clinical
evaluation in chronic cerebrovascular patients.
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Program Information

Join us to hear trends, observations, and perspectives from Formlabs, the market-leader for professional-grade 3D printers, as well
as best practices, common challenges, and lessons learned from Geisinger Health System. Formlabs has deployed over 50,000 SLA
printers to date and has a presence in over 80% of the medical schools, medical device companies, and Level I/II trauma centers
that have adopted 3D printing. 3D Printing at the Point-of-Care is not new, however, justifying a hospital 3D print program and
achieving sustainability without ongoing philanthropy is rare. In this presentation, Sarah Flora, Program Director of the 3D Print Lab
at Geisinger Health System, will discuss the route she took to build the business case for fully funding her program as well as
discuss use cases and tools she has learned along the way. Geisinger is a 14+ hospital health system spread throughout
Pennsylvania and New Jersey that includes two simulation centers, a medical school, and its own health insurance plan. Geisinger
uses 3d printed medical models to aid in presurgical planning, patient and learner education, surgical simulation, and surgical aid
tools. In the last 4 years, Geisinger's 3D Print lab has provided over 600+ medical models for these purposes at no cost to the
patient or physician.
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Monday, Dec. 2 1:05PM - 2:15PM Room: North Building, Booth 8563

Participants
Susan Weinstein, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Program Information

This interactive session will include both didactic and hands-on case review at workstations equipped with syngo. MR Brevis. A
practical approach to breast MRI interpretation will be discussed as well as utilizing the available sequences and techniques to
improve interpretive skills. RSVP is required; adding this session to your agenda does not secure your seat in this session. Click the
link below to RSVP.

RSVP

https://www.fairorg.de/Siemens-Healthineers/portal/workshop.cfm/rsna19/

Printed on: 01/07/20



SPPH22A Overview of Commercial Algorithms: Needs and Availability

SPPH22B Emphasis on MBDCA Commissioning Infrastructure and Process

SPPH22C Prostate Brachytherapy: Real-time Intra-operative

SPPH22

Physics Symposium: Highlights of AAPM Clinical Brachytherapy Physics Summer School

Monday, Dec. 2 1:30PM - 5:45PM Room: S503AB

CT GU MR PH

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

FDA  Discussions may include off-label uses.

LEARNING OBJECTIVES

1) Explain the role of model-based dose calculation algorithms and their affects for several anatomic site. 2) provide an in-depth
understanding on the application of brachytherapy for prostate, gynecological, breast, and skin diseases. 3) Clarify emerging
technologies such as electronic brachytherapy, clinical modalities, and intensity-modulated brachytherapy.

ABSTRACT

The Symposium will cover the highlights from the 2017 AAPM Summer School on Clinical Brachytherapy Physics. Presentations by
the School Program Directors will include the experiences from experts on eight key aspects of clinical brachytherapy physics:
model-based dose calculations, prostate brachytherapy, gynecological brachytherapy, skin brachytherapy, breast brachytherapy,
electronic brachytherapy, intensity modulated and anisotropic brachytherapy sources, and early clinical advancements in 3D
printing, tracking technologies, and robotic brachytherapy.

Sub-Events

Participants
Luc Beaulieu, PhD, Quebec, QC (Presenter) License agreement, Standard Imaging, Inc; Researcher, Elekta AB; Researcher,
Koninklijke Philips NV; 

LEARNING OBJECTIVES

1) Understand the need for advanced dose calculation algorithms in brachytherapy. 2) Provide an overview of the basis of the
underlying algorithms used in brachytherapy commercial treatment planning systems. 3) Know the key strength and limitations of
each algorithm.

ABSTRACT

Brachytherapy is a very efficient cancer treatment modality, essentially due to a best in class dose deposition kernel dominated by
1/r2 spearing tissue at a distance from the source. Furthermore, the energy deposition from the ionizing photons emitted by
brachytherapy sources can be calculated, in theory, with very high accuracy. Until recently, the field of brachytherapy relied on a
factor-based approach, TG-43, to deal for dose calculation. While TG43 is extremely fast for dose computation and optimization, its
accuracy is limited to specific conditions, often not met in clinical situations. This presentation will provide an overview of these
different situations and provide ballpark estimates of the expected differences. We will further look at alternatives to solve this
issue and briefly described the approaches chosen by the major vendors in providing the next generation of dose calculation
engines in their treatment planning system offering. We will finally describe how these new algorithms performed under various
scenarios, highlighting both their strength and weakness.

Participants
Luc Beaulieu, PhD, Quebec, QC (Presenter) License agreement, Standard Imaging, Inc; Researcher, Elekta AB; Researcher,
Koninklijke Philips NV; 

LEARNING OBJECTIVES

1) Review the commissioning requirements set forth in TG186. 2) Provide an overview of the existing infrastructure and resources
available to the clinical medical physicists. 3) Understand the various steps necessary in the commissioning of model-based dose
calculation algorithms.

ABSTRACT

With the publication in 2012 of the AAPM/ESTRO/ABG TG-186 report, early adopters were provided with a set of guidelines to help
in the integration of advanced dose calculation algorithms in brachytherapy, beyond TG43, and ensuring safe and efficient use of
the new features that are enabled by these new algorithms. However, the commissioning aspects were minimal in that report. In
the following, the work from a subsequent working group, established to tackle this issue, will be presented. It is intended to
provide the clinical users (the clinical medical physicists) with a set of comprehensive commissioning guidelines as well as to provide
the necessary information for resources that are available to the community in making the transition from TG43 to TG186.

Participants
Luc Beaulieu, PhD, Quebec, QC (Presenter) License agreement, Standard Imaging, Inc; Researcher, Elekta AB; Researcher,
Koninklijke Philips NV; 



SPPH22D Prostate Brachytherapy: Post-implant Evaluation Using CT or MR

SPPH22E Gynecological Brachytherapy: MRI Guidance and Targeting

SPPH22F Gynecological Brachytherapy: Applicators

SPPH22G Gynecological Brachytherapy: Comparisons with Conventional

SPPH22H Skin Brachytherapy

LEARNING OBJECTIVES

1) Underline the system components of a real-time prostate brachytherapy program. 2) Understand the possible workflows of real-
time ultrasounds based prostate brachytherapy. 3) Understand the difference between real-time LDR and HDR prostate
brachytherapy workflows.

ABSTRACT

Prostate brachytherapy is a highly effective treatment option for localized prostate cancer. For low-risk prostate cancer patients,
LDR seed implants has proven its long-term efficacy. For intermediate risk and high risk localized prostate cancer, both LDR and HDR
brachytherapy boost combined to EBRT (either 3D-CRT or IMRT/VMAT) are providing compelling clinical outcomes. Both approaches
deliver very high local dose to the cancerous regions while providing enhanced dose spearing to the organs at risk. The move to
real-time intra-operative prostate brachytherapy further enables simplified treatment options to patients, in many cases performed
as a single day outpatient procedure while improving the overall treatment accuracy by limiting the uncertainties due to moving the
patients from the OR to imaging to finally the treatment room. This presentation will look at the key components of an efficient
real-time intra-operative as well as the associated workflows.

Participants
Mark J. Rivard, PhD, Providence, RI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Learn the importance of post-implant dosimetric analysis. 2) To convey how to evaluate prostate brachytherapy implants using
CT or MRI. 3) Be able to utilize modern techniques for post-implant evaluation of prostate brachytherapy implants.

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the rationale for MR targeting in gynecological brachytherapy. 2) To become familiar with techniques and
difficulties in MR targeting.

ABSTRACT

Cervical brachytherapy has changed greatly over the last few years. The conventional techniques that served well for the last six
decades provided many cures; however, failures still plagued the higher staged disease. The challenges to improving outcomes
rested with two issues: 1. Visualizing, localizing and assessing the disease, and 2. Adequately treating the disease once it is
demarcated. This presentation will address the first of the challenges, imaging and targeting the disease.

Active Handout:Bruce Robert Thomadsen

http://abstract.rsna.org/uploads/2019/19001779/Active SPPH22E.pdf

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the evolution of brachytherapy applicators for treatment of cervical cancer. 2) To become familiar with the latest
generations of cervical brachytherapy applicators.

ABSTRACT

This presentation continues addressing the challenges for cervical brachytherapy, looking at recent developments in applicator
design to facilitate treating the target tissues.

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the differences in dosimetry between the conventional approach and the MR-guided approach to cervical
brachytherapy. 2) To appreciate the benefits to patients of the newer approach.

ABSTRACT

This presentation completes the discussion of cervical brachytherapy by comparison of the newer approaches with the
conventional treatments, reviewing the dosimetry and outcomes.

Participants
Mark J. Rivard, PhD, Providence, RI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Develop a sense for the physics concerns surrounding skin brachytherapy. 2) Convey how to dosimetrically evaluate skin
brachytherapy treatment plans. 3) Learn several methods for delivering skin brachytherapy.



SPPH22I Breast Brachytherapy: Applications and Applicators

SPPH22J Breast Brachytherapy: Plan Evaluation

SPPH22K Electronic Brachytherapy

SPPH22L Intensity Modulated and Anisotropic BT Sources

SPPH22M 3D Printing and Tracking Technologies

SPPH22N Robotics and Brachytherapy

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the geometry, dosimetry and nature of applicators used in breast brachytherapy.

ABSTRACT

Breast brachytherapy has been shown to be a highly effective treatment with very low toxicity. Many types of applicators have
been developed to perform the procedure, each with strength and limitations. This presentation will discuss the various applicators
and how they apply to applications.

Active Handout:Bruce Robert Thomadsen

http://abstract.rsna.org/uploads/2019/19001784/09-10 Breast Brachytherapy2019 RSNA.pptx

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand what should be checked during a treatment plan review for breast brachytherapy. 2) To understand the
quantities used in performing the reviews.

ABSTRACT

Review of a treatment plan serves to help improve quality and prevent errors in treatment. Plan evaluations are crucial for breast
brachytherapy. This presentation will discuss the techniques used, and quantities evaluated during a treatment plan review.

Participants
Mark J. Rivard, PhD, Providence, RI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the radiological physics differences between electronic brachytherapy and radionuclide-based brachytherapy. 2)
Describe several different systems, contrasting and comparing them. 3) Learn how electronic brachytherapy is used clinically.

Participants
Mark J. Rivard, PhD, Providence, RI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Comprehend the designs and goals for intensity modulated and anisotropic brachytherapy sources. 2) Explain how intensity
modulated and anisotropic brachytherapy sources can provide improved dose distributions over conventional brachytherapy
sources. 3) Learn how to evaluate and commission intensity modulated and anisotropic brachytherapy sources.

Participants
Luc Beaulieu, PhD, Quebec, QC (Presenter) License agreement, Standard Imaging, Inc; Researcher, Elekta AB; Researcher,
Koninklijke Philips NV; 

LEARNING OBJECTIVES

1) Understand the potential role of 3D printing in brachytherapy. 2) Have an overview of various tracking technologies that can be
integrated into catheters, needles and applicators. 3) Discuss envisioned usage in the brachytherapy clinical workflow.

ABSTRACT

This portion of the AAPM summer school was dedicated to an outlook of the use of novel technologies tot her field of
brachytherapy. First, brachytherapy relies heavily on applicators in which one or more sources can travel. As such, custom-made
applicators derived from patient-specific 3D imaging or any other relevant information constitute a potential use of 3D printing
technology. Second, to proceed with an optimal treatment the location in space of one or more applicators as well as the full 3D
path (called channels in brachytherapy) the source will be traveling needs to be known with precision. Tacking technology can
simplify the acquisition and validation of this information, thus simplifying the overall clinical workflow. This presentation will look at
the various technologies involved with both the steps described above and how they could impact the current clinical workflows.
Prerequisites for clinical use will also be discussed.

Participants
Bruce R. Thomadsen, PhD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand some of the principles of robotics in brachytherapy. 2) To learn about some of the robots, their designs and
limitations.



ABSTRACT

As with much of medicine, and life in general, automation is improving consistency and ability. Robots have become part of the
surgical landscape and are found in most large pharmacies. Robots are just coming into brachytherapy but promise to improve dose
distributions and access to procedures. This presentation will review the current, dynamic sate of robotic brachytherapy.

Active Handout:Bruce Robert Thomadsen

http://abstract.rsna.org/uploads/2019/19001789/Active SPPH22N.pdf

Active Handout:Bruce Robert Thomadsen

http://abstract.rsna.org/uploads/2019/19001789/Active SPPH22N.pdf

Printed on: 01/07/20



SPSP21A Bienvenida/Welcome

SPSP21B Aplicaciones de Contraste en Ultrasonido/Use of Contrast Agents in Ultrasonography

SPSP21C Uso de Agentes Organoespecificos en RM de Higado/Use of Organ-specific Agents in MR of the Liver

SPSP21

Contrastes y Trazadores: Estado del Art-Sesion del Colegio Interamaricano de Radiologia (CIR) en
Espanol/Contrast Agents and Radiopharmaceuticals: State of the Art-Session of Interamerican College of
Radiology (CIR) in Spanish

Monday, Dec. 2 1:30PM - 3:30PM Room: E353C

CT GI MR NM SQ US

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

FDA  Discussions may include off-label uses.

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Moderator) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Moderator) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

jcriales@att.net.mx

LEARNING OBJECTIVES

1) Conocer el uso actual, ventajas y desventajas de los medios de contraste en diferentes modalidades y en diversas situaciones
clinicas. 2) Conocer los diversos trazadores, ademas de FDG, analizando su metabolismo normal y las indicaciones mas frecuentes.
1) Understand the current indications, benefits and limitations of the use of contrast agents for various imaging modalities. 2)
Review the various types of radiotracers available today for PET Imaging, along with their normal metabolism and common
indications for their use.

Sub-Events

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Presenter) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

Participants
Alison C. Harris, MBChB, Vancouver, BC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the general principles and technique of using CEUS in the abdomen. 2) Discuss the role of CEUS in the diagnosis and
characterization of masses in the liver and kidney. 3) Briefly discuss other applications of CEUS including guiding interventional
procedures and monitoring of therapy.

ABSTRACT

Contrast-enhanced ultrasound (CEUS) continues to gain traction as a technique that complements traditional B-mode and Doppler
ultrasound in the evaluation of the liver and other organs. Because the micro-vasculature can be visualized with CEUS and real-time
imaging of tissue perfusion can be performed, imaging with this technique yields supplementary information, including flow and
perfusion kinetics.The contrast agent used in CEUS is comprised of microbubbles, which are injected into a peripheral vein. The
microbubble composition varies depending on the agent used, but the agent typically consists of an inert gas encased by a
stabilizing shell composed of phospholipid, galactose, or albumin. The microbubbles circulate in the bloodstream and oscillate
irregularly at low mechanical index settings within the acoustic field, creating nonlinear reflections that resonate at diagnostic
ultrasound frequencies (3-5 MHz) and increase the signal produced.Proper technique and optimization of contrast-enhanced
ultrasound require a balance between maintaining the integrity of the microbubble contrast agent and preserving the ultrasound
signal. Established and emerging applications in the liver include diagnosis and characterization of focal lesions, aiding ultrasound-
guided intervention, monitoring of therapy, and aiding surgical management.Read More:
https://www.ajronline.org/doi/10.2214/AJR.17.17843Read More: https://www.ajronline.org/doi/10.2214/AJR.17.17843Read More:
https://www.ajronline.org/doi/10.2214/AJR.17.17843

Participants
Claudio Bonini, MD, Rosario, Argentina (Presenter) Speaker, Bayer AG

For information about this presentation, contact:

clabonini@hotmail.com



SPSP21D PET-CT: Radiotrazadores Mas Alla de FDG/PET-CT: Beyond FDG

SPSP21F Presentacion del CIR/CIR Update

SPSP21G Contraste Oral en TC: Nunca, Siempre O Algunas Veces?/Oral Contrast for Abdominal CT: Never,
Always or Sometimes?

SPSP21H Daño Renal Agudo por Contraste Iodado: Conceptos Actuales/Iodine Contrast Induced Acute Kidney
Injury: Current Concepts

SPSP21I Retencion de Gadolinio/Gadolinium Retention

SPSP21E Preguntas/Q&A

clabonini@hotmail.com

LEARNING OBJECTIVES

1) Medios de contraste hepatoespecíficos por MR. 2) Estructura molecular y su interacción a nivel celular. 3) Indicaciones actuales.
4) Ventajas y desventajas en comparación con los contrastes convencionales. 5) Contraindicaciones / 1) Hepatospecific contrast
by MR. 2) Molecular structure and interaction at the cellular level. 3) Current indications. 4) Advantages and disadvantages
compared to conventional contrasts. 5) Contraindications.

Participants
Belen Rivera Bravo, MD, Mexico City, Mexico (Presenter) Nothing to Disclose

For information about this presentation, contact:

brivera@unam.mx

LEARNING OBJECTIVES

1) Identify PET/CT radiopharmaceuticals other than FDG, used in clinical practice. 2) Describe the uptake mechanism of each
radiopharmaceutical. 3) Differentiate the normal biodistribution of each radiopharmaceutical by reading the images of the study. 4)
Recognize the clinical indication of each radiopharmaceutical based in the uptake mechanism. / 1) Al final de esta actividad, los
participantes deberán ser capaces de. 2) Identificar radiofármacos de PET/CT diferentes al FDG utilizados en la práctica clínica. 3)
Describir el mecanismo de concentración de cada radiofármaco. 4) Diferenciar la biodistribución habitual de cada radiofármaco al
observar las imágenes del estudio. 5) Reconocer la indicación clínica de cada radiofármaco basado en su mecanismo concentración.

Participants
Henrique Carrete Jr, MD, Sao Paulo, Brazil (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Present the Inter-American College of Radiology and its main educational activities. 2) Address the activities of the CIR
throughout the year 2019. 3) Outline future directions of CIR.

Participants
Antonio Jose B. Madureira, MD, Porto, Portugal (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the rationale for the use of oral contrast agents in CT examinations.2) To become familiar with the major
indications of oral contrast use.3) To discuss the benefits and drawbacks of their use.

ABSTRACT

There has been a gradual decline in the last years in the use of oral contrast agents in CT examinations. In spite of these there are
some clinical scenarios in which their use is of great benefit as it can clearly establish a diagnosis.In the emergency setting and in
patients suspected of high-grade bowel obstruction their use is not warranted and may even be contraindicated.Oral contrast
agents administration still has a role in CT imaging and every radiologist should be familiar with their indications and benefits in
specific clinical situations.

Participants
Cristian Varela, MD, Santiago, Chile (Presenter) Nothing to Disclose

For information about this presentation, contact:

cvarelaubilla@gmail.com

LEARNING OBJECTIVES

1) Revisar la definición actual de daño renal agudo inducido por medio de contraste iodado/Review the current definition of contrast
induced acute renal injury. 2) Conocer las características de los pacientes en riesgo/To know the characteristics of the high risk
patients. 3) Definir las medidas de prevención basadas en la evidencia que el radiologo debe conocer y practicar/Define the
evidence based prevention that the radiology need to know and apply.

Participants
Juan E. Gutierrez, MD, Medellin, Colombia (Presenter) Speakers Bureau, Bayer AG

For information about this presentation, contact:

juanes65@gmail.com

LEARNING OBJECTIVES

1) Define the classification of GBCAs based on molecular structure and other physicochemical properties. 2) Discuss current



SPSP21K Clausura/Closing

SPSP21J Preguntas/Q&A

literature regarding deposition of gadolinium in the brain (Clinical - Pre Clinical). 3) Describe the relationship between the type of
contrast agents and gadolinium deposition in brain Describe FDA, ACR, and European Medicines Agency (EMA) guidelines for GBCA
usage.

ABSTRACT

Gadolinium Based Contrast Agents (GCBA) had been part of MRI environment for three decades with great benefits on the
development of imaging as well as helping radiologists to achieve a better knowledge of the human body and its diseases. So far
more than 500 million injections of GCBA's have been applied Worldwide, initially and for many years GBBA's were believed to be a
harmless solution, to the point of being used as contrast for DSA and also in double or triple dose for MRI, however, in 2006
evidence of Gadolinium retention in tissues was published proving its link with Nefrogenic Systemic Fibrosis (NSF) in renal impaired
patients. This situation triggered multiple academic and regulatory evaluations, involving the pharma industry to define the risk
benefit of using GBCA's depending on its safety profile, plus new warning regulations and classification for this agents issued by the
FDA, EMA and ACR. New evidence of Gadolinium deposition in the brain, specifically locate at Dentate Nucleus and Globus Pallidus,
after multiple GCBA's injections in patients with normal kidney function was recently published (2014), and gives again new
evidence of the potential harmful effect of Gadolinium in tissues. This situation brought a new regulatory environment with different
approach by the FDA and EMA, as well as a new challenge for the MRI practice worldwide.

Participants
Jose L. Criales, MD, Huixquilucan, Mexico (Presenter) Nothing to Disclose
Jorge A. Soto, MD, Boston, MA (Presenter) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

Printed on: 01/07/20



CS24

Advances in MR & CT Imaging: Emphasis on Artificial Intelligence: Presented by the Institute for Advanced
Medical Education (IAME), educational grant provided by Canon Medical Systems USA, Inc.

Monday, Dec. 2 2:00PM - 3:00PM Room: S101AB

Participants
Garry E. Gold, MD, Stanford, CA (Presenter) Research support, General Electric Company 
Mathias Prokop, PhD, Nijmegen, Netherlands (Presenter) Speakers Bureau, Bracco Group Speakers Bureau, Bayer AG Research
Grant, Canon Medical Systems Corporation Speakers Bureau, Canon Medical Systems Corporation Research Grant, Siemens AG
Speakers Bureau, Siemens AG Departmental spinoff, Thirona Departmental licence agreement, Varian Medical Systems, Inc 

PROGRAM INFORMATION

MR and CT imaging are advancing at a rapid rate with new scanner and software technology finding its way into advanced imaging
systems each year. Artificial Intelligence (AI) is playing a major role in this expansion. In this one-hour CME accredited symposium,
Dr. Gold and Dr. Prokop will provide insight into how they are using new AI tools in their everyday practice and explain how these
new tools are providing better patient care and throughput.

CME

Yes, CME credit is available through a third-party provider. Information on claiming credits will be provided at the end of the
symposium.

RSVP Link

https://www.appliedradiology.org/RSNA1/default.aspx

Printed on: 01/07/20



SPAI23

RSNA AI Deep Learning Lab: Generative Adversarial Networks (GANs)

Monday, Dec. 2 3:00PM - 4:30PM Room: AI Showcase, North Building, Level 2, Booth 10342

AI CT MR NM

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

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

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, 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 CoLab notebook. Having a Gmail account is also
helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This course describes a more recent advance in deep learning known as Generative Adversarial Networks (GANs). GANs are a deep
learning technology in which a computer is trained to create images that look very 'real' even though they are completely
synthetic. Getting 'large enough' data sets is a problem for most deep learning applications, and this is particularly true in medical
imaging. This may be one way to address the 'data shortage' problem in medicine. GANs have also been created that can convert
MRIs to CTs (e.g. for attenuation correction with MR/PET).

Printed on: 01/07/20

https://accounts.google.com/signup/v2/webcreateaccount?flowName=GlifWebSignIn&flowEntry=SignUp
https://support.google.com/accounts/answer/32046?hl=en


SSE03-01 Cardiac Keynote Speaker: MRI Evaluation of Function and Physiology in Congenital Heart Disease

Monday, Dec. 2 3:00PM - 3:20PM Room: E350

SSE03-03 Dual-Venc 4D-Flow MRI For the Follow-Up of Patients with Complex Congenital Heart Disease

Monday, Dec. 2 3:20PM - 3:30PM Room: E350

SSE03

Science Session with Keynote: Cardiac (Congenital and Pediatric Imaging)

Monday, Dec. 2 3:00PM - 4:00PM Room: E350

CA MR PD

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

FDA  Discussions may include off-label uses.

Participants
Gautham P. Reddy, MD, Seattle, WA (Moderator) Researcher, Koninklijke Philips NV 
Jean Jeudy JR, MD, Baltimore, MD (Moderator) Nothing to Disclose
Cylen Javidan, MD, Saint Louis, MO (Moderator) Nothing to Disclose

Sub-Events

Participants
Gautham P. Reddy, MD, Seattle, WA (Presenter) Researcher, Koninklijke Philips NV 

Participants
Arshid Azarine, MD, MSc, Paris, France (Presenter) Advisory Board, Arterys Inc
Quentin Alias, Paris, France (Abstract Co-Author) Nothing to Disclose
Arnaud Fournier, Paris, France (Abstract Co-Author) Nothing to Disclose
Veronique Marteau-Marty, MD, Paris, France (Abstract Co-Author) Nothing to Disclose
Charles Roux, Paris, France (Abstract Co-Author) Nothing to Disclose
Adrien Frison-Roche I, CMD, Clamart, France (Abstract Co-Author) Nothing to Disclose
Nadia Canepa, Paris, France (Abstract Co-Author) Nothing to Disclose
Daniel Sidi, Paris, France (Abstract Co-Author) Nothing to Disclose
Marc Zins, MD, Paris Cedex 14, France (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

aazarine@hpsj.fr

PURPOSE

To test the feasibility of dual-velocity encoding (dual-venc) 4D-flow MRI accelerated by katARC for the follow-up of patients with
complex congenital heart disease (CHD), to improve dynamic velocity range of 4D-flow MRI and reduce velocity to noise ratio for
low velocities measurements.

METHOD AND MATERIALS

A dual-venc 4D flow MRI sequence accelerated by k- & adaptive-t-ARC, assessed vena cava, pulmonary and aortic flows in 10
young adults followed-up after surgery for various complex CHD. Routine cardiac MRI was performed on a 3T magnet followed by a
dual-venc 4D-flow MRI sequence (High-Venc/low-venc were set at 300/100cm/s, temporal/spatial resolution=40-
45msec/2×2×2.2mm3) after the injection of gadolinium contrast agent (0.15 mmol/kg). The dataset was anonymized and sent on a
cloud-based software. After deep learning based phase offsets correction, both high- and low-venc data were analysed separatly
and simultaneously for the feasibility and for assessing arterial and venous hemodynamics (flows) at the great vessels. All patients
were informed and signed a consent to test dual-venc 4D flow sequence.

RESULTS

All dual-venc 4D flow MRI scans were acquired successfully with an acquisition time of 12±3 minutes. Dual-venc sequence
acquisition time was 1.5 times longer than a single venc sequence, the total acquisition time was reduced by 25% compared to two
separate scans. Cloud based data analysis enabled 'real-time' simultaneous analysis of both low-venc and high-venc volumes.
Concerning vena cavas velocity measurements, Bland-Altman plot showed good agreement within the 95% limits between high- and
low- Venc datasets, noise was noted 25% lower on low-venc vs high-venc dataset. Aliasing occurred on most arterial
measurements using low-venc volume.

CONCLUSION

Dual-venc 4D flow MRI used for the follow up of patients with complex CHD reliably incorporates low- and high-velocity fields
simultaneously, within a reasonable scan time.

CLINICAL RELEVANCE/APPLICATION

Recently, 4-D flow MRI has shown to bring relevant findings in the follow-up of patients with complex CHD. In these patients,



SSE03-04 Rapid Reconstruction of Highly-Accelerated Real-Time Phase Contrast MRI Using Deep Convolutional
Network: A Feasibility Study in Patients with Congenital Heart Disease

Monday, Dec. 2 3:30PM - 3:40PM Room: E350

SSE03-05 Evaluation of Pulmonary Pressure After Glenn Shunts by CT-Based Machine Learning Model

Monday, Dec. 2 3:40PM - 3:50PM Room: E350

arterial high velocities and venous lower velocities have to be reliably explored but with always a compromise for the choice of the
velocity range to explore. Dual-venc sequences enable a new appraoch enabling reliable measurement of these low and high
velocity flows within a reasonable scan time, faster than 2 consecutive single Venc 4D flow sequence.
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PURPOSE

Standard real-time phase-contrast (rt-PC) MRI produces inadequate spatial and temporal resolution, limiting pediatric applications.
Compressed sensing (CS) can be used to highly accelerate real-time phase contrast (rt-PC) MRI for achieving high spatial
(1.5x1.5x6mm3) and temporal (40ms) resolution. However, it is challenging to clinically translate CS approaches due to the lengthy
image reconstruction time (~10 min). We sought to apply a deep learning (DL) framework to rapidly reconstruct rt-PC images and
evaluate its performance in patients with CHD.

METHOD AND MATERIALS

We scanned 14 CHD patients (mean age=14.2 ± 7.1yr; 10 males) on a 1.5T scanner (Aera, Siemens) using our 38.4-fold
accelerated, rt-PC sequence employing radial k-space sampling with golden angles. Image reconstruction was performed on a GPU
workstation equipped with Pytorch. A convolutional neural network was trained with 9860 (29 valve planes x 85 timeframes per
plane x 2 complex components x 2 velocity encodings) zero-filled and the corresponding CS reconstructed images obtained from 9
randomly selected patients as input/output pairs. For validation, we reconstructed 6460 zero-filled images from the remaining 5
patients using our trained network, and the resulting images representing a single heartbeat were compared with the corresponding
CS reconstructed images. Our proposed DL network was composed of 10 hidden layers with 16 features each, two concatenation
connections, and convolution kernel size of 1x1x3 (Figure 1A).

RESULTS

The reconstruction time for DL (5.9±0.5s) was significantly lower (p<0.05) than CS (551.4±27.6s). Figure 1B shows representative
images reconstructed with CS and DL as well as their corresponding forward flow and peak velocity curves. Compared to CS, DL
produced negligible error in valvular velocities (NRMSE = 4.8±1.9%). Flow and velocity curves produced by CS and DL
reconstruction were strongly correlated (R2>0.94) with small mean differences (<5.9% of means, Figure 1C).

CONCLUSION

This study demonstrates a DL framework to significantly decrease the reconstruction time (93 times) compared with CS for 38.4-
fold accelerated rt-PC MRI.

CLINICAL RELEVANCE/APPLICATION

Patients with CHD may benefit from a rapid rt-PC MRI pulse sequence which enables free-breathing imaging.
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PURPOSE

To develop and validate non-invasive machine-learning classifiers for the separation of post-Glenn shunt patients with mean
pulmonary arterial pressure (mPAP) >15 mmHg from those <=15 mmHg based on preoperative cardiac computed tomography (CT).

METHOD AND MATERIALS

This retrospective study included 96 patients with functional single ventricle who had undergone a bidirectional Glenn procedure
(BDG) between November 1, 2019 and July, 31, 2017. All underwent post-procedure CT examination, followed by cardiac
catheterization within six months. In all, 23 morphologic parameters were manually extracted from cardiac CT images for each
patient. The Mann-Whitney U test or Chi-square test was applied to select the predictors associated with the outcome of interest.
Six machine-learning algorithms including logistic regression (LR), Naive Bayes (NB), Random Forest (RF), Linear Discriminant
Analysis (LDA), Support Vector Machine (SVM), and K-Nearest Neighbor (KNN) were used for modeling. The algorithms were
independently trained on the 100 train-validation random splits with a 3:1 ratio. The average performance of algorithms were
evaluated by area under ROC curve (AUC), accuracy, sensitivity, and specificity.

RESULTS

Seven CT morphologic parameters were selected for modeling. RF method obtained the best predictive performance compared with
other methods, with mean AUC of 0.840 (confidence interval [CI]: 0.832-0.850), 0.787 (95%CI: 0.780-0.794) ; sensitivity of 0.815
(95%CI: 0.797-0.833), 0.778 (95%CI: 0.767-0.788), specificity of 0.766 (95%CI: 0.748-0.785), 0.746 (95%CI: 0.735-0.757),
accuracy of 0.782 (95%CI: 0.771-0.793), 0.756 (95%CI: 0.748-0.764) in the training and validation cohorts, respectively.

CONCLUSION

The CT-based RF model demonstrates good performance in the classification of mPAP.



SSE03-06 Dynamic Fetal Cardiac Magnetic Resonance Imaging Using Doppler Ultrasound Gating in the
Assessment of the Fetal Aortic Arch: A Feasibility Study and Comparison to Fetal Echocardiography

Monday, Dec. 2 3:50PM - 4:00PM Room: E350

The CT-based RF model demonstrates good performance in the classification of mPAP.

CLINICAL RELEVANCE/APPLICATION

The CT-based RF model may reduce the need for right heart catheterization in post-Glenn shunts patients with suspected mPAP
>15 mmHg.
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PURPOSE

To investigate the feasibility of dynamic fetal cardiac MRI using a newly developed MR compatible Doppler Ultrasound (DUS) device
for fetal cardiac gating for evaluation of the fetal aortic arch in comparison to fetal echocardiography.

METHOD AND MATERIALS

This was a prospective study including 19 fetuses, with 17 of them having a normal aortic arch and two a suspicion of coarctation
of the aorta (CoA) at initial fetal echocardiography. Median fetal age was 33 weeks (range 26-38). Dynamic fetal cardiac MRI was
performed using a newly developed DUS device for direct fetal cardiac gating at a 1.5 T scanner. The aortic arch was evaluated in
para-sagittal planes using a cine steady state free precision (SSFP) sequence. The visualization of the aortic arch and left
subclavian artery was studied. MR image quality was assessed by two observers using a 4-point grading scale (increasing image
quality from 1-4). Postnatal fetal echocardiography was considered as the standard of reference.

RESULTS

Direct fetal cardiac gating using the DUS device allowed continuous gating of the fetal heart beat. In four cases the DUS device
had to be repositioned during examination due to fetal movement. Examination of one fetus was not possible due to severe fetal
movement and loss of the cardiac gating signal. Both, fetal cardiac MRI and echocardiography detected the CoA and enabled
visualization of the aortic arch in 16/18 cases (89%). Overall MR image quality according to the 4-point scale grading was high with
no or only few artifacts and a resulting mean value of 3.1 (± 1.1). Agreement in overall image quality between the two observers
was good (kappa = 0.75 ± 0.13).

CONCLUSION

This study shows that dynamic fetal cardiac MRI using the newly developed DUS device for direct cardiac gating allows reliable
evaluation of the fetal aortic arch and in agreement to fetal echocardiography.

CLINICAL RELEVANCE/APPLICATION

Dynamic fetal cardiac MRI may be useful in addition to fetal echocardiography for the evaluation of CoA, especially in cases where
echocardiography is inconclusive.
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PURPOSE

Compressed sensing (CS) allows to accelerate 2D and 3D scans promising higher acceleration factors than previous parallel imaging
techniques. This study evaluated potential clinical acceleration factors of SENSE and Compressed SENSE (combination of
Compressed Sensing and SENSE) for a fat saturated 2D sagittal and 3D PD sequence in the knee.

METHOD AND MATERIALS

Twenty-one healthy volunteers were scanned with a 3T scanner (Ingenia, Philips, Best, Netherland). All received a standard,
commercially available sagittal, fat saturated 2D PD (SENSE 1.4) and three CS (CS2, CS3, CS5) and the time-equivalent SENSE
accelerations. The 3D sequence (SENSE 2.0) was acquired with four CS (CS6, CS8, CS10 and CS15) and the equivalent SENSE
factors. The images were rated by three independent readers (two radiologists and one orthopedic surgeon) with at least 5 years
of experience in MRI imaging regarding diagnostic certainty and overall image impression on a 5-Point-Likert-scale. The non-
parametric subjective scoring was analyzed with the Friedmann test for statistical significance and the Dunn´s test for post-hoc
analysis.

RESULTS

The standard sequences lasted for 221 seconds (2D) and 384 s (3D). The scan time decreased with increasing CS factor (2D CS2:
145 s, 2D CS3: 95 s, 2D CS5: 57 s, 3D CS6: 293 s, 3D CS8: 220 s, 3D CS10: 176 s, 3D CS15: 119 s). The 2D standard sequence
was rated best for diagnostic certainty and overall image impression with an average of 4.95±0.21 and 4.78±0.42, statistical
superior in both parameters for all sequences (all p<0.05) except for 2D CS2, 2D S2 and 3D standard. The 3D standard performed
only better than 3D CS15 rearding the 3D CS sequences but better than all 3D SENSE accelerations except for the lowest (SENSE
2.2). The post-hoc analysis showed only significant differences for the fast 3D accelerations of CS10 vs. S2.9 (p<0.0001) and
CS15 vs. S3.5 (p=0.0002).

CONCLUSION

Compressed Sensing can significantly decrease (34% for 2D and 54% for 3D) the scan time for PD sequences of a knee MRI with
unchanged diagnostic certainty and overall image impression compared to the clinical reference. The new technique proved
especially valuable for fast 3D accelerations.

CLINICAL RELEVANCE/APPLICATION

The application of Compressed Sensing can increase the patient compliance and can reduce healthcare cost for MR imaging due to
significant decreased scan times.
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PURPOSE

2-fold parallel imaging (PI) acceleration can realize 5-min 2D FSE MRI of the knee, but the associated signal loss may require
compromises in image quality and anatomical coverage. In contrast, 2-fold simultaneous multi-slice (SMS) acceleration is near
signal neutral. Advances in pulse sequence design now allow for the combined use of PI and SMS to enable 4-fold-accelerated 2D
FSE, which can achieve fast MRI with higher image quality and improved coverage. We compared traditional 2-fold PI- and novel 4-
fold SMS-PI-accelerated 2D FSE MRI of the knee for the detection of internal derangement.

METHOD AND MATERIALS

Following IRB approval and informed consent, 25 symptomatic patients [12 women, 13 men; age 44 (18-64) years] prospectively
underwent 1.5T MRI of the knee, including a 2-fold PI-accelerated 5-min 2D FSE MRI protocol, and a 4-fold SMS-PI-accelerated 5-
min 2D FSE MRI protocol with higher spatial resolution, higher anatomic coverage, smaller inter-slicer gaps, improved suppression of
vascular flow artifacts, and stronger and more homogenous fat suppression. Both protocols included sagittal PD, sagittal PDFS,
coronal T1, coronal T2FS, axial PDFS sequences. Two MSK radiologists independently assessed image contrast, noise, artifacts,
structural visibility, and abnormalities. Non-parametric comparison, kappa agreement, and interchangeability tests were applied.

RESULTS

The inter-reader reliability (kappa=0.681) was good. 5-min SMS-PI MRI of the knee had better image contrast (p<0.001), less
noise, (p<0.001), better structural visibility (p<0.001), and no flow or aliasing artifacts (p=0.657). There was unidirectional
interchangeability in favor of SMS-PI MRI for the diagnosis of meniscal tears and cartilage defects, and bidirectional
interchangeability for anterior cruciate and collateral ligament tears, tendon tears, bone marrow edema pattern, and fractures.

CONCLUSION

Combined, 4-fold-accelerated SMS-PI 2D FSE enables artifact-free 5-min MRI of the knee with higher image quality, better visibility
of anatomic structures, and possibly better detectability of cartilage defects and meniscal tears than 2-fold PI-accelerated 5-min
2D FSE MRI of the knee.

CLINICAL RELEVANCE/APPLICATION

The validation of short knee MRI protocols without image degradation are essential to increase MR efficiency in clinical practice.
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PURPOSE

To evaluate and compare the image quality and diagnostic agreement of an isotropic 3D fast spin echo (FSE) sequence, which
employs modulated flip angle technique in refocused imaging with extended echo trains with compressed sensing (CS-MATRIX), to
conventional 2D sequences for knee at 3T.

METHOD AND MATERIALS

Forty-four knees from 42 symptomatic patients (mean age: 43.5±14.9 years) were examined on a 3T MR scanner (uMR780, United
Imaging Healthcare, Shanghai, China) with 2D T2-weighted fat suppressed (T2-fs) sequence, proton density-weighted (PD)
sequence and isotropic 3D CS-MATRIX sequence. A four-point scale (4=Excellent, 3=Good, 2=Acceptable, 1=Poor; based on clarity
of anatomical structures, noise and artifacts) was employed to assess image quality subjectively, then the scores of 2D and 3D CS-
MATRIX sequences were compared utilizing Wilcoxon signed-rank test. Furthermore, Kappa statistics were used to evaluate
diagnostic agreement between 2D and 3D CS-MATRIX sequences for detecting multiple types of knee joint pathologies.

RESULTS

For image quality, no significant difference in scoring was found between 3D CS-MATRIX T2-fs and 2D T2-fs sequences (mean
score=3.29±0.63 and 3.34±0.68, p=0.715), however, the scores of images obtained from 2D PD was significantly higher than those
of 3D CS-MATRIX PD sequence (mean score=3.84±0.37 and 3.57±0.50, p<0.05). In diagnostic agreement evaluation, there was a
very good agreement between 3D CS-MATRIX and 2D sequences for detecting cartilage lesions (κ=1.000), and bone marrow
edemas (κ=0.955). Moreover, the diagnostic agreement was good to very good in grading evaluation of medial and lateral menisci
tears (κ=0.748, κ=0.936), as well as of anterior and posterior cruciate ligaments tears (κ=0.725, κ=1.000).

CONCLUSION

The 3D CS-MATRIX sequences allow for faster knee imaging over conventional 2D sequences, while yielding much the same image
quality as 2D T2-fs sequences. In addition, 3D CS-MATRIX sequences could present similar diagnostic value in evaluating lesions in
cartilage, bone marrow, menisci and cruciate ligaments as 2D sequences.
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PURPOSE

Imaging of the spine, with 2D as the clinical standard, is the most common examination for MRI and it´s duration has a large impact
on the clinical scan schedule and healthcare costs. Due to susceptibility to field inhomogeneities and motion artifacts of the bowel
and aorta acceleration techniques remain challenging for sagittal sequences, resulting in comparable low net acceleration factors.
The new acceleration technique Compressed Sensing promises higher acceleration factors. In this study Compressed SENSE
(combination of Compressed Sensing and SENSE) was evaluated for accelerated sagittal T2 imaging of the lumbar spine using
gradient echo (GE) and turbo spin echo (TSE) based prescans.

METHOD AND MATERIALS

All scans were performed on a 3T scanner (Ingenia, Philips, Best, Netherland). Sixteen patients received the standard spine
protocol including a sagittal T2 sequence (SENSE factor 1.4, 266 seconds) and three different CS acceleration factors (CS2: 172s,
CS3: 109s and CS4: 78s). An additional TSE prescan (35s) was acquired to compare the reconstructions based on the common GE
and the TSE prescan. The images were rated by two independent readers (experts in musculoskeletal and neuroradioloyg) regarding
diagnostic certainty and overall image impression on a 5-Point-Likert-scale. The non-parametric subjective scoring was analyzed
with the Friedmann test for statistical significance and the Dunn´s test for post-hoc analysis.

RESULTS

The diagnostic certainty (4.75±0.41) and overall image impression (4,63±0.50) were rated highest for the CS2 with a TSE prescan
(TSE CS2) although not with a statistically significant difference to the standard T2 (4.72±0.41 and 4.56±0.51). The standard T2
showed significant better overall image impression compared to the CS3 (p<0.0001) and CS4 (p<0.0001) accelerations with GE
prescan while none of the TSE prescan sequences or the CS2 with GE prescan was significant worse.

CONCLUSION

The combination of the standard T2 with the GE prescan (266s) offered unchanged diagnostic certainty and overall image
impression than CS2 with the GE prescan (172s) or CS4 with the TSE prescan (112s).

CLINICAL RELEVANCE/APPLICATION

Compressed Sense with the GE prescan (-35%) and especially with a TSE prescan (-58%) drastically reduces the scan time for the
sagittal T2 sequence with unchanged subjective scoring. Similar reductions for additional sagittal scans (T1, T2 fat saturated)
within the protocol should feasible.
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PURPOSE

3D Contrast-enhanced nerve-view Imaging provides has very high clinical value for brachial plexus nerve trauma,tumor etc.
However, relatively long acquisition time(above 10min)limits its clinical application. The aim of this study was to reduce the scan
time of 3D Nerve-view using Compressed Sensing-Sensitivity Encoding (CS), and evaluate the image quality and capability of
diagnosis of accelerated 3D Nerve-view sequences.

METHOD AND MATERIALS

In a consecutive cohort of 15 patients with suspected disease of brachial plexus underwent MR studies. 3D Nerve-view sequences
with 6 different CS accelerating factors (4,6,8,10,15,20), and a traditional 3D Nerve-view with 2-fold parallel imaging (sense) as a
clinical reference were obtained on a 3T scanner (Ingenia CX, Best, Philips Healthcare). Images were graded by 2 experienced
radiologists in MR neurography for image quality (scale of 1 to 5). An Objective quantification analysis of SNR and CNR were also
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performed. Beyond that, the similarity between images of the 3D standard sequence and the accelerated sequences was evaluated
using the pixelwise root mean square error (RMSE) and structural similarity index (SSIM).The scan time of each sequence were
measured. An analysis of variance with repeated measurements and the Friedman test was used to test for potential difference
between the sequences.

RESULTS

The mean values of the RMSE ranged from 73.38 ± 15.91 for CS 8 to 234.66 ± 43.56 for CS 10, while SSIM was highest for CS 4
with 95.11% ± 2.23% and lowest for CS 20 with 87.90% ± 5.32%. The scan time using sense2,CS2,4,6,8,10,15,20 is
11min09s,5min50s,3min55s,2min56s,2min23s,1min35s,1min13s respectively. The two radiologists evaluated all images and mean
scored 4.1±0.3 with CS factor below 8. There is no statistical difference in the contrast between the brachial plexus and the
surrounding tissue between CS factor 4-8, and the lesion display of the brachial plexus has no statistical difference. The images of
CS factor above 8 have no diagnosis value.

CONCLUSION

In conclusion, CS-3D Nerve-view with factor 8 offer equilibrium between comparable clinical diagnostic quality with less scan time
(2min56s)

CLINICAL RELEVANCE/APPLICATION

CS-3D Nerve-view with factor 8 offer equilibrium between comparable clinical diagnostic quality with less scan time , which
potentially increasing the productivity of MR scanners.
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PURPOSE

Metal artifact reduction MRI of metallic arthroplasty implants at 1.5T field strength has inherently lower susceptibility artifacts than
at 3T field strength. However, 3T MRI offers higher signal-to-noise and contrast-to-noise ratios, and allows for higher spatial
resolution. In this study, we tested the hypothesis that compressed-sensing (CS) accelerated slice-encoding-for-metal-artifact-
correction (SEMAC) MRI of hip and knee arthroplasty implants can generate similar image quality and visibility of periprosthetic
abnormalities at 1.5 and 3T field strengths.

METHOD AND MATERIALS

Thirty patients with symptomatic hip (15) and knee (15) arthroplasty implants were included in this IRB-approved study after giving
informed written consent. Each patient underwent consecutive 1.5 and 3T MRI using previously optimized protocols consisting of
PD-weighted and STIR CS-SEMAC turbo spin echo pulse sequences in coronal (hip) or sagittal (knee) planes. The 3T protocols
utilized 25 SEMAC encoding steps while the 1.5 T protocols used 19 SEMAC encoding steps. The 3T protocols had higher spatial
resolution. Each pulse sequence took 4-5 min. Paired PD-weighted and STIR image datasets were separated, anonymized and
randomly reassigned. Two musculoskeletal radiologists qualitatively evaluated image quality and the presence of six periprosthetic
abnormalities independently. Wilcoxon test, Kendall W agreement, and substitutability testing were applied.

RESULTS

Image quality of hip and knee studies were over all good with slight non-significant (hip, p=0.21 / knee, p=0.33) dominance of 1.5T
over 3T. Reader agreements were moderate to very good (W range, 0.53-0.81). Inter-method agreement was overall good (W,
0.67/0.71). For each joint, substitution analysis demonstrated that the higher resolution but slightly longer 3T CS-SEMAC could
replace the lower spatial resolution, but faster 1.5T CS-SEMAC technique (p-value range, 0.41-0.94) in diagnosing the six
abnormalities, including periprosthetic osteolysis, synovitis, bone marrow edema, fractures, tendon tears, and extra-capsular
collections.

CONCLUSION

With the use of optimized pulse sequence parameters, 3T CS-SEMAC can generate high-resolution MR images with similar degrees
of metal artifact reduction and detection of periprosthetic abnormalities compared to 1.5T CS-SEMAC.

CLINICAL RELEVANCE/APPLICATION

3T CS-SEMAC has the potential to generate high-resolution MR images without diagnostic compromise.
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PURPOSE

To evaluate whether the combination of ultrashort TE (UTE) sequences and conventional magnetic resonance imaging (MRI) helps
to increase diagnostic performance in the diagnosis of spondyloarthropathy compared with those achieved by using each MRI
technique alone.

METHOD AND MATERIALS

The study included 22 sacroiliac joint (SIJ) MRI from 11 spondyloarthropathy (SpA) patients and 52 SIJ MRI from 27 patients
without SpA. Three sets of images (UTE only, conventional MR only, combined UTE and conventional MRI) were analyzed
independently by 3 reviewers (2 musculoskeletal radiologists, 1 unexperienced radiologist) to diagnose SpA based on bone marrow
edema (BME), erosion, sclerosis, and ankyloses. For SpA patients, patient grouping was subdivided to those with BME and those
without BME. Diagnostic accuracy, sensitivity, specificity, and positive and negative predictive values were calculated. In those 16
patients with CT, the Pearson correlation test was performed.

RESULTS

The overall sensitivity was significantly higher for the combined set (92.3%) in the group without BME than those for the
conventional MRI-only (89.5%) or UTE-only (81.7%) sets (P<0.05). However, in the group with BME, the UTE-only set showed
lower sensitivity (83.8%) compared with the combined (93.3%) and conventional MRI (93.4%) sets (P=0.62). All reviewers did not
show a significant difference in specificity for the 3 sets in both groups. The Pearson coefficient of correlation between erosion in
UTE and erosion in CT was 0.71 (p<0.001).

CONCLUSION

UTE provides CT-like images, allowing good depiction of erosion; a combination set of UTE and conventional MRI showed better
sensitivity in the diagnosis of SpA, especially in those without BME.

CLINICAL RELEVANCE/APPLICATION

Recently, BME of the SIJ are reported to be nonspecific findings in SIJ MRI, leaving osseous erosion to be important finding. With
UTE providing CT-like imaging, this will help detect early erosion, resulting better diagnosis of SpA.
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PURPOSE

Shared inflammatory pathophysiology of osteoarthritis (OA) and inflammatory joint diseases such as Rheumatoid Arthritis (RA) have
been suggested previously. Undifferentiated arthritis (UA) and Pre-RA are considered as early stage inflammatory arthropathy
before the diagnosis of RA based on clinical criteria; However, UA may persist without ultimate progression to RA. We aimed to
investigate the association between knee OA structural damage worsening and clinically defined UA/Pre-RA using 3T-MRI
measurements.

METHOD AND MATERIALS

This was an IRB-approved and HIPAA-compliant study of 600 subjects from the FNIH project. At the baseline visit, subjects with
physician-diagnosed RA were excluded. Participants with any signs of arthritis, but not diagnosed RA, were assessed by connective
tissue disease RA screening questionnaire and knee radiography. After exclusions of possible RA subjects (using
questionnaire/radiography), the remaining were regarded as UA. Any of the UA-(control) or UA+ subjects who have developed RA in
follow-up visits were categorized as Pre-RA. Baseline and 24-month semi-quantitative MRI OA Knee Score (MOAKS) measures of
study groups were extracted and analyzed. Logistic regression model, adjusted for age, sex, BMI, and smoking status was used to
assess the association between UA/pre-RA and baseline/worsening of MRI-based OA-related structural damages including cartilage
thickness/surface scores, Hoffa-synovitis, and effusion-synovitis.

RESULTS

Presence of UA was associated with nearly significant structural damage in cartilage surface/thickness scores of whole knee (OR
(95%CI): 1.73(0.94-3.1) and 1.73(1.0-3.04)), especially in patellofemoral joint (OR: 2.05(1.16-3.62) and 1.76(0.99-3.07)). In
longitudinal assessment, presence of UA was significantly associated with 24-month worsening of lateral tibiofemoral cartilage
damage (OR: 2.46(1.1-5.07). Pre-RA was not significantly related to cartilage damage after adjustments. There was also no
association between UA/pre-RA and knee Hoffa-synovitis/effusion-synovitis.

CONCLUSION

Positive history of UA is associated with the concurrent knee joint cartilage defects at baseline, and its worsening over 24-months.

CLINICAL RELEVANCE/APPLICATION

Knee OA characteristic cartilage defects are probable in UA subjects despite absence of knee effusion/synovitis. This finding
warrant further investigations for altered OA outcomes in subjects with UA but not definitive RA diagnosis.
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PURPOSE

to investigate the performance of texture analysis (TA) for differentiation of inflammation from degeneration in sacroiliac joints
(SIJ).

METHOD AND MATERIALS

MR images of SIJ from patients with clinically established ankylosing spondyloarthritis (AS), degenerative changes and healthy
individuals (30 patients each) were analyzed retrospectively. Two residents blinded to each other rated typical structural and
inflammatory changes on a four-point Likert scale and categorized patients into different groups, using paracoronal sets of TIRM,
T1w and T1w fat-sat contrast enhanced (T1wCE) images. Additionally, same-sized regions of interest were placed into pathologic
(where applicable) or random healthy spots of SIJ. TA was performed with opensource software (MaZda). Logistic regression with
ten-fold cross validation was applied to detect relations with clinical labels. Standard statistical testing was applied for interreader
agreements (IA) and regarding distribution of qualitative and TA findings among the clinical categories.

RESULTS

Moderate IA was present for categorization into different groups (k=.40). Qualitative ratings showed weak to moderate IA, but
cumulative qualitative scores differed significantly among patient categories (p<.001). TA showed perfect IA (k>.80) for 203, 194
and 210 features in TIRM, T1w & T1wCE, respectively. TA outperformed qualitative evaluation for differentiation between AS vs.
non-AS (AUC=.89 vs. .75 for TA vs. qualitative) and between AS vs. degeneration (AUC=.91 vs. .66). MR sets showed different
impact on TA based differentiation of AS vs. non-AS with AUCs of .74, .76 and .81 for TIRM, T1w and T1wCE.

CONCLUSION
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TA improves accuracy in differentiation of AS from degeneration in the SIJ. Its performance is predominantly determined by T1wCE
images.

CLINICAL RELEVANCE/APPLICATION

Determining the aetiology of chronic and acute changes in the sacroiliac joints is an everlasting difficulty in clinical and radiological
routine. This work presents a quantitative approach that may help in valid identification of patients with axial spondylarthritis from
the remainders, which would imply an impact on further patient management and conservative treatment.
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PURPOSE

Infrapatellar fat pad (IPFP) T2 hyperintense lesions on unenhanced MR are an important imaging feature of knee osteoarthritis (OA)
and are thought to represent inflammation. These lesions are very common, though, also in non-OA subjects, and may not always
be linked to inflammation. This leads to the hypothesis that IPFP lesions may have different pathophysiological subtypes. The aim of
this study was to evaluate quantitative blood perfusion parameters within T2 hyperintense lesions in patients with knee OA, with
patellofemoral pain (PFP) (supposed precursor of OA), and in control subjects.

METHOD AND MATERIALS

43 healthy controls, 35 patients with PFP and 22 patients with knee OA were included. All underwent MRI including T2-mapping and
dynamic contrast enhanced (DCE)-MRI. Image registration was used to correct for motion. If present, hyperintense T2 lesions in
the IPFP were delineated on T2 maps using Horos software (Horosproject.org, USA). A second region was drawn in an adjacent
area without T2 signal intensity alteration. Quantitative perfusion parameters (Ktrans, Ve, Vp) were extracted by fitting the
extended Tofts' pharmacokinetic model where Ktrans represents the inflow, Ve the extravascular extracellular space and Vp
vascular fraction of the region. A paired Wilcoxon-signed-rank test was used to compare regions with and without T2 lesions within
subjects for each subgroup.

RESULTS

IPFP T2 hyperintense lesions were present in 14 controls, 13 PFP patients and 16 knee OA patients. Perfusion parameters were not
statistically significantly different between areas with and without a T2 lesion within controls and PFP patients. In knee OA
patients, the lesions demonstrated statistically significantly higher values of Ktrans and Ve compared to an area without a lesion.
Remarkably, all regions drawn in knee OA demonstrated higher perfusion parameters, including Vp, compared to the other groups.

CONCLUSION

IPFP T2 hyperintense lesions are non-specific. In contrast to morphologically similar lesions in PFP patients and controls in knee OA
patients IPFP hyperintense lesions are associated with higher perfusion, suggesting inflammation and neo-angiogenesis.

CLINICAL RELEVANCE/APPLICATION

OA has a tremendous societal burden, but the pathophysiology remains unknown. Quantitative DCE-MRI can serve as a method to
unravel certain aspects of the pathophysiology of OA.
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PURPOSE

To determine whether the presence of hand osteoarthritis (OA) is associated with radiographic knee OA progression (over 48-
months) and MRI-based knee OA structural damage worsening (over 24-months).
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METHOD AND MATERIALS

600 subjects from the Foundation for the National Institute of Health (FNIH) project which is an IRB approved HIPAA compliant
study were included (one index knee and hand in each subject). Baseline hand radiography of all subjects was measured for the
presence of hand OA (modified Kellgren and Lawrence (mKL) grade >2 in each hand joints). Baseline and follow-up knee radiographic
measurements and MRI OA Knee Score (MOAKS) variables for cartilage damage, bone marrow lesions, osteophytes, effusion, and
Hoffa-synovitis as well as MRI-based knee periarticular bone area measurements were extracted. The association between the
presence of hand OA (presence vs. absence of hand OA in each hand joint) and 48-months radiographic knee OA progression
(>0.7mm reduction in medial tibiofemoral joint space width) as well as 24-months change in knee MOAKS and periarticular bone
measurements were analyzed using regression model (adjusted for age and sex).

RESULTS

Presence of any carpometacarpal (CMC) OA (OR 95%CI: 1.58(0.96-2.62)) and overall hand OA (prsence of any mKL>2 in all hand
joints) (OR 95%CI: 1.44(0.97-2.07)) was associated with 48-month radiographic knee OA progression (approached but not reached
significance). In comparison with controls, subjects with hand OA showed higher odds of worsening tibial/femoral cartilage damage
(OR 95%CI: 1.38(0.95-2.01) and 1.79(1.24-2.58)) and femoral periarticular bone area expansion (Beta 95%CI: 10.54(1.40-19.69))
over 24-months. CMC OA and 24-months worsening of MRI-based tibiofemoral cartilage damage and periarticular bone area
expansion were also showed approached significant associations.

CONCLUSION

Presence of hand OA, especially in CMC joint, is associated with longitudinal MRI-based knee OA-related structural damage
worsening including tibial/femoral cartilage damage and periarticular bone area expansion.

CLINICAL RELEVANCE/APPLICATION

Hand OA (specifically CMC OA), as a marker of generalized OA, may be considered a predictor of more rapid progression of knee OA
compared to patients without hand OA, which might be of relevance for inclusion in clinical trials of disease modifying OA drug
development.
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PURPOSE

To evaluate the magic angle sensitivity of Multicomponent and Single-component parameters of Multicomponent Driven Equilibrium
Single Pulse Observation of T1 and T2 (mcDESPOT) in imaging the cadaveric human patellar cartilage samples on a clinical 3T
scanner.

METHOD AND MATERIALS

mcDESPOT was prospectively performed on 3 human patellar cartilage samples. Imaging parameters were: FOV=4cm, slice
thickness=0.5mm, rBW=125kHz, SPGR TR/TE=11.6ms/3.1ms, IR-SPGR TR/TE=9ms/3.1ms, TI=450ms, SSFP TR/TE=12.2ms/6.1ms,
SPGR FA=3,4,5,6,7,9,13,18°, SSFP FA=2,5,10,15,20,30,40,50°; IR-SPGR FA=5°, matrix=160×160×26, and total scan time=~21min.
The imaging was performed three times, each with a different orientation (0°, 55°, and 90° relative to B0). Regional analysis
(superficial/middle/deep layer and global) was applied. Single-component T1/T2 relaxation time (T1/T2 Single) and the
corresponding T1/T2 proton density (T1/T2 PD), multicomponent T1/T2 relaxation times of the fast relaxing water component
(T1f/T2f) and of the slow relaxing water component (T1s/T2s), and fraction of the fast relaxing water component (Ff) were
measured, and their angular dependence were analyzed.

RESULTS

Figure 1 shows T1 single values which show the smallest magic angle effect with 5.1% decrease from 1644.5 ms at 0° to 1562.3 ms
at 55°. Ff values show a decreased magic angle effect with 48.4% decrease from 15.5 % at 0° to 8.0% at 55°. T2f values show
the largest magic angle effect with 200.0% increase from 9.5 ms at 0° to 27.3 ms at 55°. Different degrees of magic angle effect
were also observed for T1s, T1f, T1PD, T2PD, T2s and T2 single with a decrease of 19.5%, 26.3%, and increased of 38.4%, 42.2%,
79.3%, 181.8% respectively, by rotating the cartilage samples from 0 to 55 degrees relative to the B0 field. The values of Ff
decrease from the deep layer to the superficial layer for all angular orientations. T2f and Ff maps show increased T2f and
decreased Ff in patellar cartilage by rotating the cartilage samples from 0 to 55 degrees relative to the B0 field, and the changes in
T2f are more obvious than those in Ff.

CONCLUSION

T1, T1s, T1f, T1PD, T2PD, and Ff show much reduced magic angle effect as compared to T2, T2s and T2f. Ff provides reduced
magic angle sensitivity in the evaluation of cartilages as compared to T2, T2s and T2f.

CLINICAL RELEVANCE/APPLICATION



Ff is less sensitive to the magic angle effect than T2, T2s and T2f, and may provide more accurate diagnosis for early OA.
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PURPOSE

Periventricular nodular heterotopia (PNH) consists of ectopic grey matter nodules accumulation, corresponding to small
epileptogenic foci. Network analysis have been widely used to characterize brain network organization and changes in epileptic
brains. Our objectives were to analyse network alterations in PNH.

METHOD AND MATERIALS

16 PNH patients and 32 healthy controls matched to age and gender underwent a resting-state functional 3T-MRI. We first
assessed the relevance of heterotopic nodules' signal by computing the amplitudes of low-frequency fluctuations (ALFF). Then, we
analysed the nodular-cortical connectivity with respect to cortico-cortical connectivity. We analysed the relationships between
nodular connectivity and geodesic distance to nodule as well as resting-state networks. Finally, from cortico-cortical functional
connectivity matrices, network features such as clustering coefficient (CC) and path length (PL) were computed and compared
between PNH patients and controls, based on graph theory.

RESULTS

In heterotopic nodules, ALFF was significantly higher than in white matter: 0.30 vs 0.01 (p<0.001), and lower than in grey matter:
0.30 vs 0.54 (p<0.001). Functional connectivity between heterotopic nodules and grey matter was significantly lower with respect
to cortico-cortical connectivity. Nodular-cortical connectivity was significantly anti-correlated to geodesic distance to nodule
(p=0.01), and heterotopic nodules were mostly connected to the visual, the dorsal attention and the ventral attention networks.
When comparing to controls, functional connectivity was significantly decreased in PNH patients (p=0.02), with a decreased small-
world organization: decrease in CC (p=0,03) and increase in PL (p=0,01).

CONCLUSION

We found for the first time whole-brain network changes in PNH, such as decrease in small-world organization, which could explain
decrease in information processing speed encountered in those patients. We also analysed functional connectivity between
heterotopic nodules and neocortex, that could explain the functional impact of nodules' surgical resection. Our results are
consistent with studies in other focal seizures etiologies, and allow a better understanding of epileptogenicity in PNH.

CLINICAL RELEVANCE/APPLICATION

Resting-state functional MRI and graph theory are useful to explain epileptogenicity and should be more widely used to understand
pathophysiological mechanisms in focal epilepsy.
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PURPOSE

Patients with generalized epilepsy undergo neuroanatomical changes along their disease course. Previous studies have shown
cortical thickness changes in this disease population but with a longer disease duration. The goal of our study was to detect
cortical thickness changes in newly-diagnosed pediatric generalized epilepsy patients.

METHOD AND MATERIALS

Generalized epilepsy patients (N=14) and controls (N=14) were studied. Our patient population included: 14 magnetic resonance
(MR) negative patients diagnosed with generalized epilepsy and a mean duration of 1 year. The mean age was 16.5 years and the
mean age of seizure onset was 15.5 years. EEG was collected and showed generalized pattern with clear background in most of our
patient population. FreeSurfer was used to analyze cortical thickness in both patients and age-matched controls.

RESULTS

Pediatric generalized epilepsy patients showed decreased cortical thickness in both hemispheres in the anterior cingulate cortex and
medial superior frontal regions.

CONCLUSION

Morphometric analysis in epileptic patients with negative MR showed thinner cortices in both hemispheres in the anterior cingulate
cortex and medial superior frontal regions when compared to control group. To the best of our knowledge, this is the first study
reporting that a decrease in cortical thickness decreases can be detected within about one year of seizure onset.

CLINICAL RELEVANCE/APPLICATION

Understanding the early changes in generalized epilepsy may prove useful in drug selection, improvement of clinical outcome and in
the prediction of long-term cognitive impairments. The role of anterior cingulate cortex and medial superior frontal regions in the
pathogenesis of generalized epilepsy or in resulting neurological disturbances remains to be investigated.
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PURPOSE

To compare the diagnostic accuracy of FDG-PET/MR and that of FDG-PET/CT with respect to identifying epileptogenic zone (EZ) in
patients with localization-related epilepsy

METHOD AND MATERIALS

This prospective study was approved by our institutional review boards, and written informed consent was obtained from each
participant. Between November 2014 and April 2018, thirty-one patients (17 males, 14 females; 8-58 years; median 31 years) were
evaluated. All patients were firstly scanned by FDG-PET/CT system for a diagnosis of localization-related epilepsy, then followed by
FDG-PET/MR system immediately after. Two series of FDG-PET images acquired using PET/CT and PET/MR were interpreted
independently by five board-certified radiologists. All readers were blinded to clinical data including the laterality of seizure as well
as electroencephalogram. A Likert scale scoring system was used to assess image quality. The epileptogenic zone was
histopathologically proven after surgery. Diagnostic sensitivities and Likert scale scores derived from both PET/MR and PET/CT were
compared using the paired t-test. A P < 0.05 was considered significant.

RESULTS

Diagnostic sensitivity derived from PET/MR was higher than that from PET/CT (83.2±5.3% vs. 61.9±2.7%, P = 0.0006). Image
quality score derived from PET/MR was higher than that from PET/CT (2.66±1.45 vs. 1.66±1.49, P < 0.0001).

CONCLUSION

The diagnostic accuracy of FDG-PET/MR was superior to that of PET/CT for detection of EZ in patients with localization-related
epilepsy.

CLINICAL RELEVANCE/APPLICATION

FDG-PET/MR provides the accurate information of epileptogenic zone, which improves outcome of patient with localization-related
epilepsy.
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PURPOSE

The understanding of epilepsy as a network disorder introduced the idea of using the brain connectome as a prognostic indicator.
The objective of this study is to assess the potential of metabolic connectivity as a predictive factor of outcome in epilepsy
surgery by examining preoperative metabolic connectivity in patients who underwent Laser interstitial Thermal Therapy (LiTT) for
medically resistant temporal lobe epilepsy (TLE).

METHOD AND MATERIALS

In this study, we collected positron emission tomography (PET) scans from 24 TLE patients who had unilateral mesial temporal
sclerosis. At 1 year follow up after surgery 13 patients were seizure free (Engel class IA), but 11 patients had recurrent seizures
and were classified as not seizure free (non-IA class). Initially, PET scans were preprocessed using SPM12. Next, connectivity
matrices were constructed based on the correlation of interregional glucose metabolic values within subjects. Finally, graph
theoretical analysis was performed using Brain Analysis using Graph Theory (BRAPH) software.

RESULTS

Metabolic network organization in the seizure free group differed substantially compared with the not seizure-free group. Compared
with seizure free patients, the temporal pole and cingulate regions had higher connectivity with the surrounding areas in the not
seizure free group, while multiple regions including cingulate, precentral gyri, postcentral gyri, and superior parietal gyrus were
highly clustered with surrounding nodes indicating greater functional segregation.

CONCLUSION

Our study demonstrated a relationship between presurgical metabolic connectivity and post-surgical seizure outcome of the
patients who had LiTT surgery and the potential role as an imaging biomarker to predict surgical outcomes in this patient cohort.
Extension of the disease to extratemporal networks, specifically the limbic network, plays a role in seizure recurrence after surgery.
Although MTS typically involves sclerosis of the hippocampus, we can conclude that this pathology will involve other medial
structures in the temporal lobes of the brain as well as neuronal connections projecting to other structures involving the limbic
system, such as the temporal pole and cingulate.

CLINICAL RELEVANCE/APPLICATION

Combined with the current tests used in clinical practice, metabolic connectivity may be used as an additional prognostic/diagnostic
factor during pre-surgical evaluation for refractory TLE patients.
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PURPOSE

To correlate resting-state functional network topology and surgical outcome in patients with medically refractory temporal lobe
epilepsy (TLE).

METHOD AND MATERIALS

Data from forty patients with medically intractable temporal lobe epilepsy were retrospectively analyzed. All (40/40) patients
underwent pre-operative resting-state functional magnetic resonance imaging (fMRI) and subsequent unilateral anterior temporal
lobectomy. Postoperative seizure-free status was categorized using the Engel Epilepsy Surgery Outcome Scale. Resting-state
functional connectivity networks were analyzed for each subject using a minimum spanning tree (MST) approach, and global and
regional network properties were calculated and statistically compared between subjects who experienced complete postoperative
seizure freedom (Engel IA) and all others (Engel IB-IV).

RESULTS

Global network properties related to network integration were statistically significantly (p<0.05) different between subjects who
had Engel IA surgical outcomes and all others, with 9% decreased leaf fraction and 10% decreased tree hierarchy in subjects with
ongoing seizures. The regional properties of a cluster of anatomic regions in the contralateral temporoinsular region were
statistically significantly (p<0.05) different between subjects in these two groups. Specifically, the group-level leaf proportion was
59% decreased in the contralateral entorhinal cortex, 73% decreased in the contralateral inferior temporal gyrus, 43% decreased in
the contralateral temporal pole, and 69% decreased in the contralateral insula in subjects with ongoing seizures.

CONCLUSION

Resting-state network topology correlates with surgical outcome in temporal lobe epilepsy, with decreased network integration
globally and involving the contralateral temporoinsular region associated with ongoing postoperative seizures.

CLINICAL RELEVANCE/APPLICATION

Resting-state fMRI may be a useful non-invasive tool to determine whether patients being evaluated for resective epilepsy surgery
are more likely to experience postoperative seizure freedom.
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PURPOSE

To show the changes in integrity of white matters in patients with anti-NMDAR encephalitis based on automated fiber quantification
(AFQ).

METHOD AND MATERIALS

Forty-eight patients with anti-NMDA receptor encephalitis diagnosed in our hospital and 40 matching gender, age and education
level healthy controls were recruited in this study. All subjects underwent conventional head MRI, diffusion tensor imaging (DTI)
scanning, mRS and mini-mental state examination (MMSE) scores. Fractional anisotropy (FA) and mean diffusivity (MD) quantitative
analyses were conducted on 100 nodes of 20 white matter fibers in all subjects' brains using AFQ to compare whether there were
statistical differences, and to analysis correlations between these two parameters and mRS and MMSE scores, respectively.

RESULTS

(1) Conventional MRI showed that lesions in bilateral corticospinal tracts (CST) and hippocampi in one patients and in left frontal
cortex in another patients. (2) Diffuse increase of FA values and reduction of MD values were measured on the bilateral CST,
cingulum cingulate, cingulum hippocampus, and arcuat, showing significantly statistical differences from the healthy controls (P <
0.01). Diffusion indexes of the other fibers showed segmental changes, and there was no statistical difference between the two
groups (P > 0.05). (3) FA values of the bilateral CST, cingulum cingulate, cingulum hippocampus, and arcuat were negatively
correlated with mRS score (r = -0.81, -0.77, -0.86, -0.85, respectively; P < 0.01), and positively correlated with MMSE score (r =
0.90, 0.83, 0.92, 0.89, respectively; P < 0.01). MD values of the bilateral CST, cingulum cingulate, cingulum hippocampus, and
arcuatand were positively correlated with mRS score (r = 0.84, 0.77, 0.88, 0.77, respectively; P < 0.01), and negatively correlated
with MMSE score (r = -0.92, -0.86, -0.92, -0.89, respectively; P < 0.01).

CONCLUSION

In patients with anti-NMDA receptor encephalitis, extensive microstructural damage is found in the fiberes dominated by CST,
cingulum cingulate, cingulum hippocampus, and arcuat, which is closely related to the mRS scores and MMSE scores of patients and
is helpful for the diagnosis of occult lesions and explanation of the clinical symptoms.

CLINICAL RELEVANCE/APPLICATION

(Dealing with AFQ and white matter) "Automated fiber quantification can demonstrated white matter changes and this exam is
recommended when the underlying cause of such a lesion is unclear"

Printed on: 01/07/20
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PURPOSE

To examine the ability of photon-counting detector (PCD) CT to improve spatial resolution and reduce radiation dose for sinus CT
compared to routine energy-integrating detector (EID) CT.

METHOD AND MATERIALS

After informed consent, twenty-eight patients underwent sinus imaging on a PCD CT system following a clinically indicated scan on
the same day. EID images were reconstructed using 512 & 1024 matrices (CTDIvol = 13.5-14.5 mGy). Ultra high resolution PCD
exams (Sn100kV) acquired at 10, 8, 7 & 6 CTDIvol, corresponding to 28%, 43%, 50%, and 57% dose reduction, were reconstructed
using a 1024 matrix (7 patients/dose level). Images were anonymized, randomized and reviewed by a neuroradiologist. Visualization
of key anatomic structures [sphenoid ostia (SO), lesser palatine foramen (LPF), nasomaxillary sutures (NS), anterior ethmoid artery
canal (AEA)] was rated for each panel on a Likert scale (1=worse visualization and confidence than routine; 2=worse, no
confidence change, 3=similar/routine, 4=preferred, no confidence change, 5=Improved detection & confidence). Image quality
scores were provided (noise, sharpness, artifacts, overall quality). Wilcoxon signed-rank (p <0.05) was used to test significance.

RESULTS

At 10 and 8 mGy, PCD was significantly superior to EID 512 for all critical anatomy (SO p=0.016, mean difference (MD) 0.56; LPF
p=0.0007,MD 1.5; NS p=0.0002,MD 1.2; AEA p=0.0005,MD 1.4). At these dose levels, PCD was also significantly superior to EID
1024 for visualizing the LPF (p<0.05;MD 0.64), the NS(p=0.008; MD 0.64), and the AEA (p=0.009;MD 0.86). At 7 and 6 mGy, PCD
was superior to EID 512 for LPF (p=0.03) and AEA (p=0.02), but not significantly different for any anatomic structure compared to
EID 1024. Noise, sharpness, and overall image quality was similar between PCD and EID 1024 across dose levels.

CONCLUSION

PCD CT imaging of the sinus demonstrates superior visualization of anatomy with no significant noise increase even at dose
reductions of up to 57% when compared to routine imaging, enabling a significant dose reduction in a frequently imaged population.

CLINICAL RELEVANCE/APPLICATION

PCD CT shows potential to improve routine imaging in a variety of clinical scenarios where spatial resolution and image fidelity
improve confidence and accuracy while offering lower dose acquisition.
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PURPOSE

Spiral MRI provides several advantages over routine (Cartesian) MRI, including scan efficiency, and robustness to flow, aliasing, and
geometric distortions. Nevertheless, spiral MRI has not gained widespread clinical adoption due to its greater demand on system
fidelity. We present here the results of a multi-center clinical study to investigate spiral MRI as an added value alternative to
routine post-contrast brain MRI.

METHOD AND MATERIALS

A spiral consortium of 7 clinical sites acquired 88 patient cases on Philips 3.0/1.5T Ingenia scanners with standard hardware
configurations. For each patient, two post-contrast scans were acquired: a spiral 2DT1SE, and a routine Cartesian 2DT1SE/fast-
SE. The spiral was matched to each Cartesian for scan time, FOV/resolution, and a/TR. The spiral-out readout is fully sampled
~10/20 ms for 3.0/1.5T. Crusher gradients around the 180°-pulse provide added flow signal suppression and black blood contrast.
Online reconstruction (~1 sec/slice) uses a B0 prescan in a conjugate-gradient algorithm for joint off-resonance deblurring and
Dixon water/fat separation. Nine neuroradiologists reviewed all 88 patient cases. For each patient, the matching pair of spiral vs.
Cartesian scans were compared side-by-side, and scored on 10 image quality (IQ) metrics using a 5-point Likert scale.

RESULTS

Summary statistics over all patient cases for the 10 metrics (Wilcoxon signed-rank test, p < 0.01) show: Spiral performs better
than Cartesian in 7/10 metrics: flow artifact reduction, SNR, GM/WM contrast, image sharpness, lesion conspicuity, preference for
diagnosing abnormal enhancement, and overall intracranial IQ. Spirals perform poorer than Cartesian in 2/10 metrics related to
magnetic susceptibility: susceptibility artifact, and overall extracranial IQ. Spirals are comparable to Cartesian in 1/10 metrics:
motion artifact.

CONCLUSION

Spiral 2DT1SE was superior or comparable to standard-of-care Cartesian 2DT1SE/FSE in 8 of 10 assessed metrics, and was
preferred by neuroradiologists for post-contrast intracranial evaluation. Future work to improve IQ in areas of magnetic
susceptibility will explore advanced B0 mapping, deblurring, and system characterization methods.

CLINICAL RELEVANCE/APPLICATION

Spiral MRI enables increased scan efficiency (higher SNR, faster scans) and robustness to certain artifacts, providing a compelling
alternative to Cartesian MRI that is the current clinical workhorse.
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PURPOSE

Enlarged perivascular spaces (EPVS) have been associated with aging, increased stroke risk, decreased cognitive function and
vascular dementia. However, the relationship of EPVS with age-related neuropathologies is not well understood. Therefore, the
purpose of this study was two-fold: to assess the neuropathologic correlates of EPVS, and to determine the contribution of EPVS
burden to cognitive decline by combining ex-vivo brain magnetic resonance images (MRI) and pathology in a community cohort of
older adults.

METHOD AND MATERIALS

Cerebral hemispheres were obtained from 662 participants of two longitudinal, epidemiologic clinical-pathologic cohort studies of
aging. Experienced observers blinded to all pathologic and clinical data rated EPVS burden using a semiquantitative four-level scale
(See Figure). Neuropathologic assessment was performed by a board-certified neuropathologist blinded to all clinical and imaging
findings. Univariate and multivariate logistic regression was used to investigate the association of EPVS burden with the following
age-related neuropathologies: gross and microscopic infarcts, atherosclerosis, arteriolosclerosis, cerebral amyloid angiopathy,
amyloid plaques, neurofibrillary tangles, hippocampal sclerosis, Lewy bodies, and TDP-43. Finally, mixed-effects models were used to
evaluate EPVS burden contribution to cognitive decline in 6 domains: global, episodic, semantic, working, perceptual, and
visuospatial.

RESULTS

Univariate analyses showed significant association of EPVS burden with gross (OR=1.59, p-value=0.002) and microscopic infarcts
(OR=1.40, p-value=0.025). Multivariate logistic regression showed a significant association of EPVS burden with gross infarcts
(OR=1.60, p=0.004). EPVS burden was significantly contributing to cognitive decline for all cognitive domains except working
memory; and the interaction between EPVS burden and time also showed significant for global, episodic and visuospatial cognitive
domains.

CONCLUSION

The results suggest: that EPVS and gross infarcts may share similar neurobiological pathways, which is in fair agreement with the
literature and proposed etiologies driving these two processes, and that EPVS burden significantly contributes to cognitive decline
independently from demographics and neuropathologies.

CLINICAL RELEVANCE/APPLICATION

This is the biggest clinical-pathologic study up to date, and the only one to include cognitive decline in combination with EPVS.
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PURPOSE

Aims to assess the feasibility and advantages of a contrast-enhanced three-dimensional (3D) flip-angle evolution (SPACE) short-
tau inversion (STIR) T2-weighted (T2W) magnetic resonance neurography (MRN) sequence (ceMRN) for visualizing the morphology
and pathology of peripheral branches of the cranial nerves.

METHOD AND MATERIALS

35 volunteers with no relevant cranial nerve symptoms and 12 patients with maxillofacial tumors were enrolled. Conventional MRN
(cMRN) and ceMRN were performed with 3T MRI system. The continuity of 10 major branches of the cranial nerves on ceMRN was
evaluated based on the 5-score evaluation of 3 readers and their interobserver variability was tested. The image quality was
compared between cMRN and ceMRN. The relationship between maxillofacial tumors and adjacent peripheral nerves was classified
and analyzed in ceMRN of these patients.

RESULTS

The interobserver consistency of all nerves across the 3 readers was excellent, with an average κ value > 0.83. Visualization of the
inferior alveolar nerve, hypoglossal nerve and lingual nerve were excellent, with scores of 3.95, 3.77, and 3.63 respectively.
Detection of the facial nerve, infraorbital nerve, masseteric nerve, and glossopharyngeal/vagus nerve were relatively good, with
scores of 3.25, 3.15, 3.04 and 3.04 respectively. Depiction of the supraorbital nerve and auriculotemporal nerve were moderate,
with scores of 2.87 and 2.79 respectively. Delineation of the buccal nerve was fair, with a score of 1.88. The contrast signal-to-
noise ratios of nerve to bone marrow, nerve to muscle and nerve to fat on ceMRN were significantly lower than those on cMRN, and
the contrast ratios of nerve to bone marrow, nerve to muscle, and nerve to gland on ceMRN were significantly higher than those on
cMRN (all P < 0.05). The relationship between the extracranial branches of the cranial nerves and tumors were classified as
isolated, compressed, embodied, invaded or spread perineurally based on the imaging features on ceMRN.

CONCLUSION

The ceMRN demonstrates excellent visualization the peripheral branches of cranial nerves in a 3D pattern and appears to be a
promising method for diagnosis and pretreatment assessment of the pathologies of cranial nerves.
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PURPOSE

Rapid, pathologically specific and quantitative MRI techniques are needed to assess tissue damage in multiple sclerosis (MS),
particularly in progressive MS. The purpose of this study was to demonstrate that SMART MRI metrics can distinguish non-relapsing
progressive MS from relapsing-remitting MS (RRMS) and to examine correlations with clinical assessments.

METHOD AND MATERIALS

22 non-relapsing progressive MS and 11 RRMS subjects were scanned at 3T. SMART data with isotropic 1 mm3 resolution were
acquired using a three dimensional multi-gradient-echo sequence with five flip angles a (5°, 10°, 20°, 40°, 60°) and three gradient
echoes (TE: 2.3, 6.2, 10.1ms) for each a. A phase-based technique was implemented for a-mapping. MS tissue damage, assessed
by SMART metrics of macromolecule proton fraction (MPF) and R1 (1/T1) in normal-appearing cortical gray matter (NAGM) and
subcortical normal-appearing white matter (NAWM), were correlated with Expanded Disability Status Scale (EDSS), 25-foot timed
walk, nine-hole peg test (9HPT), paced auditory serial addition test (PASAT) and Symbol Digit Modality tests. Spearman rank test
was used to compute rho values.

RESULTS

MPF was higher in NAWM than in NAGM, consistent with the high macromolecular content in myelin (Fig. 1). MPF measurement
demonstrated relatively stronger correlations with the motor related clinical assessments EDSS and 9HPT (p<0.001), while a higher
quantitative R1 metric showed significant correlations with better cognitive related PASAT scores (p=0.004). Interestingly, the left
hemisphere showed stronger correlations than right hemisphere when assessing correlations between MPF and motor related clinical
tests. Additionally, MPF in NAWM had significantly stronger correlation with clinical assessments than MPF of cortical NAGM. Higher
MPF measurements in both GM and WM readily differentiated the relapsing-remitting group from the group with non-relapsing
progressive MS (p<0.01).

CONCLUSION

Results from this study suggest that SMART MRI has high potential for assessing myelin content and MS-related damage.

CLINICAL RELEVANCE/APPLICATION

Without applying either MT or 180° radiofrequency pulses, SMART MRI generates high resolution quantitative images and is safe for
high-field MRI, making it a useful outcome measure in clinical trials.
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PURPOSE

To determine brain tumor adherence as well as stiffness in patients using magnetic resonance elastography (MRE) and compare to
histopathology.

METHOD AND MATERIALS

In vivo brain MRE was performed on 7 patients using a 3T MRI scanner (Skyra, Siemens Healthcare, Germany). Mechanical waves
were introduced into the brain using a pneumatic driver system with a pillow driver at 60Hz and a SE EPI-MRE sequence was used
to acquire all axial slices of the brain. Imaging parameters included: TR=3333ms, TE=44ms, slice thickness=3, matrix=128x64,
FOV=260cm, GRAPPA acceleration factor R=2; mechanical vibration frequency=60Hz; 4 MRE time offsets; and motion-encoding
gradient of 16.67ms duration (60Hz) to encode in-plane and through-plane motion of propagating waves in the brain. Wave images
were processed using an in-house local frequency estimation algorithm with curl processing to obtain stiffness as well as octahedral
shear strain (OSS) to determine mechanical and adherence properties of the brain tumor respectively. Mean stiffness of the tumor
and normal brain are reported along with the OSS values around the tumor boundary. Furthermore, the histopathology
measurements obtained post surgery were also recorded for comparison.

RESULTS

Figure shows a T2- weighted magnitude image (a), snap shot of wave propagation (b) and the corresponding stiffness map (c) with
a mean stiffness value of 1.2kPa in the tumor region (green contour) and 2.3kPa non-tumor (red contour); OSS map (d) also
confirms soft tumor and non-adherent along with histopathology (e) confirming soft tumor glioma grade 4 and easily resectable. The
stiffness measurements of other tumors ranged from 0.8 to 1.9kPa for meningioma or gliomas or metastasis. Similarly,
histopathology results in other patients with varying tumors also confirmed the findings of MRE.



CONCLUSION

This study has demonstrated that stiffness and adherence patterns of different brain tumors can be quantitated using MRE. This
study for the first time compared material properties of the brain tumors noninvasively to histopathology observations. However,
more studies are further warranted.

CLINICAL RELEVANCE/APPLICATION

Brain MRE is a noninvasive technique, which can potentially differentiate benign vs malignant tumors and provide information on
tumor adherence that can enable better guidance for surgical resection.

Printed on: 01/07/20
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LEARNING OBJECTIVES

1) To understand innovative approaches to improving MR efficiency. 2) To understand a novel framework for focused MR
interpretations.
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LEARNING OBJECTIVES

1) List technologies appropriate for increasing MR Value. 2) Describe examples of high-value exams. 3) Debate the metrics involved
in optimizing MR use.

Participants
Mitchell D. Schnall, MD, PhD, Philadelphia, PA (Presenter) Research Grant, Siemens AG

Participants
Clare M. Tempany-Afdhal, MD, Charlestown, MA (Presenter) Research Grant, InSightec Ltd; Research Grant, Gilead Sciences, Inc;
Advisory Board, Profound Medical Inc; Spouse, Employee, Spring Bank Pharmaceuticals, Inc; Spouse, Director, Trio Healthcare;
Spouse, Consultant, Gilead Sciences, Inc; Spouse, Consultant, Merck & Co, Inc; Spouse, Consultant, Echosens SA; Spouse,
Consultant, Shinogi; Spouse, Consultant, Ligand Pharmaceuticals, Inc; Spouse, Stock options, Spring Bank Pharmaceuticals, Inc;
Spouse, Stock options, Allurion; Spouse, Stock options, Trio Healthcare; ; 

Printed on: 01/07/20



SPSC30

Controversy Session: MR Elastography versus US Elastography of Liver

Tuesday, Dec. 3 7:15AM - 8:15AM Room: E350

CT GI MR

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

Participants
Bachir Taouli, MD, New York, NY (Moderator) Research Grant, Bayer AG
Anthony E. Samir, MD, Boston, MA (Moderator) Consultant, Pfizer Inc; Consultant, General Electric Company; Consultant, PAREXEL
International Corporation; Research Grant, Koninklijke Philips NV; Research Grant, Siemens AG; Research Grant, Canon Medical
Systems Corporation; Research Grant, General Electric Company; Research Grant, Samsung Electronics Co, Ltd; Research Grant,
Analogic Corporation; Research support, SuperSonic Imagine; Research support, Hitachi, Ltd; Research contract, Koninklijke Philips
NV
Laura Kulik, MD, Chicago, IL (Presenter) Speaker, Eisai Co, Ltd; Speaker, Dova; Speaker, Gilead Sciences, Inc; Consultant, Bristol-
Myers Squibb Company; Consultant, Bayer AG; Consultant, Exelixis, Inc; Consultant, Eisai Co, Ltd; Consultant, CE Outcomes
Paul S. Sidhu, MRCP, FRCR, London, United Kingdom (Presenter) Speaker, Koninklijke Philips NV; Speaker, Bracco Group; Speaker,
Hitachi, Ltd; Speaker, Siemens AG; Speaker, Samsung Electronics Co, Ltd; Advisory Board, Samsung Electronics Co, Ltd; Advisory
Board, Itreas Ltd
Scott B. Reeder, MD,PhD, Madison, WI (Presenter) Nothing to Disclose

For information about this presentation, contact:

paulsidhu@nhs.net

LEARNING OBJECTIVES

1) Review the current uses and diagnostic performance of ultrasound and MR elastography of the liver. 2) Review and compare
advantages, pitfalls and limitations of ultrasound and MR elastography of the liver.

ABSTRACT

The use of elastography has altered the management of chronic liver disease, and modified the patient pathway. The ability to
assess the degree of fibrosis within the accepted classification, either the METAVIR or Ishak scoring systems, allows for clinical
diease management. The establishment of elastography in both MR imaging and US imaging has become established, with standrads
measured against liver biopsy. The number of liver biopsies for assessment of liver fibrosis has predictably declines as a result. Both
imaging techniques have advantages and disadvantages. Advocates of MR imaging indicate the global nature of the measurement,
speed of aquisition, whereas the proponents of US based elastograpgy suggest the rapid, cost effective methodology is superior.
However the need to image an increasing patient population will require a rapid, portable and acceptable method. This debate will
highlight the two techniques, the accuracy, acceptance and reproducibility and allow the audience to come to a conclusion of the
usefullnees of each technique.

Printed on: 01/07/20
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LEARNING OBJECTIVES

1) Identify the recent innovations that have enabled a resurgence of interest in applying artificial intelligence (AI) in medical
practice. 2) Identify potential applications for AI in the acquisition, analysis and interpretation of cardiovascular CT and MRI. 3)
Apply concepts of analytical validity, clinical applicability, to become knowledgeable consumers of AI.
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PURPOSE

Coronary artery calcification (CAC) is quantifiable on low-dose chest CT and can guide statin therapy. Quantification is not
routinely performed due to time and equipment limitations. We developed a deep-learning algorithm that automatically quantifies
coronary calcium on standard lung screening CT and evaluated prognostic value in 14,959 National Lung Screening Trial (NLST)
participants.

METHOD AND MATERIALS

The deep learning algorithm was developed in 1,600 cardiac CTs from with manual CAC measurement as the reference. The deep
learning calcium score was categorized as: High (CAC>300), Moderate (CAC: 101-300), Low (CAC: 1-100), and Very Low (CAC: 0).
The association of the deep learning calcium score with all-cause and cardiovascular mortality was then tested in 14,959 heavy
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smokers aged 55-74 having lung cancer screening chest CT at 33 US sites in NLST. The intraclass correlation coefficient (ICC)
between automated and human manual CAC was assessed in 396 NLST chest CTs.

RESULTS

All-cause (7.3% (1,092/14,959)) and cardiovascular (1.9% (288/14,959)) mortality was assessed over median follow-up of 6.5
years. There was a significant association between deep learning calcium score and all cause mortality: High: HR 2.9 (95%CI: 2.4-
3.5), Moderate: 1.9 (1.5-2.3), Low: 1.3 (1.1-1.6), all p<0.01 compared to Very Low; as well as for cardiovascular mortality: High:
HR 6.6 (4.3-10.3), Moderate: 3.8 (2.3-6.1), Low: 2.2 (1.4-3.6), all p<0.001 compared to Very Low. The ICC between manual and
automatic calcium classes was 0.858 (95%CI: 0.830-0.882).

CONCLUSION

The automated deep learning algorithm quantified CAC on lung screening CT. Automated CAC corresponded closely to human
readers and was strongly associated with all-cause and cardiovascular mortality in a large multicenter cohort of NLST participants
having lung screening.

CLINICAL RELEVANCE/APPLICATION

Automated quantification of coronary calcium using existing lung screening CTs identifies persons at high and low risk to guide
cardiovascular prevention.
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PURPOSE

The Agatston calcium score quantifies the severity of coronary artery disease (CAD) and is typically measured on an EKG-gated
cardiac CT. The purpose of this study was to assess the ability of deep convolutional neural networks (DCNNs) to estimate
Agatston scores on chest radiographs (CXRs).

METHOD AND MATERIALS

Our dataset was comprised of 471 patients who had undergone a cardiac CT and a PA and lateral CXR in the same year. CT-derived
Agatston scores were considered ground truth and used as labels for DCNN training on radiographs. Radiographs were split into 70%
training and 30% testing, balancing the distribution of Agatston scores. Weighted augmentation was performed on images to
increase data size and balance class distribution. An attention-based network architecture was built on a variety of standard
DCNNs such as VGG-16, pretrained with ImageNet weights, and used for (1) binary classification of Agatston scores at variable
thresholds and (2) linear regression prediction of absolute calcium scores. Classifier performance was measured using area under
the curve (AUC) and regression assessed with the mean absolute error. Attention maps were produced to highlight areas of
decision-making and results were additionally compared to radiologist mention of CAD on CXR reports.

RESULTS

Binary classification performed best for discrimination of Agatston scores greater than 75 with AUC of 0.73 (Fig. 1a). Best
performing regression algorithms predicted Agatston scores with a mean absolute error of 159. DCNNs trained on PA radiographs
outperformed those on lateral radiographs. Attention maps primarily localized to the cardiac silhouette (Fig. 1b), with highest
performing binary algorithms additionally including the aortic arch and other vessels in predictions. Of the radiographs with calcium
scores >75, none of the reports included mention of CAD.

CONCLUSION

DCNNs on CXRs may have utility in estimating calcium scores and predicting clinically-significant CAD, a finding not often reported
by radiologists on radiographs. These results provide proof-of-concept in the promise of deep learning to extract additional
information that may not typically be noted on human review.

CLINICAL RELEVANCE/APPLICATION

We illustrate the potential for deep learning to estimate Agatston calcium scores and predict the severity of coronary artery
disease on chest radiographs.
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PURPOSE

Spectral CT-coronary angiography (SCCTA) with a dual-layer detector allows for quantitative determination of iodine uptake with
high accuracy with just one scan. In this pilot project we sought to prospectively evaluate this quantitative method to measure
iodine uptake in coronary plaques as a possible surrogate for inflammation.

METHOD AND MATERIALS

We investigated 46 consecutive patients. 50ml of Iodine 400mg/ml was administered 2min before standard contrast-enhanced
SCCTA with a regular contrast bolus. Hounsfield Units (HU) as well as iodine content (mg/ml) in each detectable non-calcified
plaque were determined. In patients with indication for invasive coronary angiography (ICA) additionally Optical Coherence
Tomography (OCT) was performed.

RESULTS

In the study population 18 non-calcified plaques were found in SCCTA. Mean density was 70 ± 56 HU. Mean Iodine uptake was 2.4
± 2.1mg/ml, respectively. There was significant correlation between iodine uptake and density of coronary plaques; r = 0.9, p <
0.001. 11 patients underwent ICA; in these group 11 non-calcified plaques were found by SCCTA. For all of those plaque formations
a correlate in OCT was found. For low-attenuation plaques (<90HU) there was no significant correlation between density and iodine
uptake. In these plaques variance of iodine uptake was very high (standard deviation was 155% of mean) while in plaques with
higher density (>=90 HU) variance was small (standard deviation was 33% of mean).

CONCLUSION

In our pilot study we found that in general in non-calcified plaques iodine uptake corresponds to the density of the plaques and we
found a correlate of every non-calcified plaque detected by SCCTA in OCT. However, there is relevant difference in iodine uptake
of coronary plaques with similar HU in very low attenuation plaques (HU < 90) indicating additional information through
determination of quantitative iodine uptake.

CLINICAL RELEVANCE/APPLICATION

Coronary plaque characterization in CT is known to stratify a patient's individual risk for cardiovascular events beyond clinical risk
scores, calcification and stenosis. However, a gap in predicting outcomes remains. This gap might be closed by more information
about the plaque and its composition. Measuring iodine content as proposed in this abstract might be one of the missing parts to
further close the prognostic gap of cardiac CT which has to be evaluated in further outcome studies.
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PURPOSE

To assess the feasibility of 'one-stop' coronary and aortic examination with low contrast agentss by using spectral imaging
technique .

METHOD AND MATERIALS

From Oct. 2017 to Apr. 2018, 96 consecutive patients undergoing both coronary and aortic CT angiography(CTA) examination in
hospital were randomly divided into two groups. Conventional group (group A):Single-beat prospective electrocardiogram(ECG)-
gated coronary CTA examination was followed by aortic CTA.The coronary artery axial scanning was performed before the spiral
scanning. The whole scanning process was completed altogether with one-time injection of contrast agent,and the contrast agents
was used for 0.85ml/kg. The Spectral group (group B): Single-beat prospective ECG-gated coronary CTA examination was followed
by aortic spectral CTA. The contrast agents used 0.55ml/kg. The routine axial CCTA scanning was performed, and the spectrum of
aorta was scanned after CCTA. All data were transferred to AW workstation for post-processing and measurement. The coronary
artery and the best monochromatic images were processed by workstation. The contrast agent used 0.55ml/kg and recorded the
CT values of descending aortic root in both 120kV and 50keV images were calculated. The radiation dose and the contrast agents
dosage was recorded. The image quality of the two groups were evaluated by two radiologists by using 5-point scale. The student
t test was used to evaluate continuous variables and the Manny-Whitney U test for image quality evaluation.
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RESULTS

There was no significant difference in the image quality and radiation dose between the two groups(p>0.5).
(Aotic4.6±0.5:4.4±0.6,RCA4.7±0.5:4.8±0.4,LAD4.6±0.4:4.5±0.5 LCX4.7±0.5:4.6±0.5,z=1.76,1.38,0.77,0.97) .Compared with the
conventional group, the contrast agent was compared: (38.0± 4.3:57.6±8.3) ml, and the use of contrast agent was reduced in
group B. The ED in Group A was not different from the combined ED in Group B and C (2.1 ± 0.6:1.9±0.5) mSv.

CONCLUSION

The"one-stop" coronary CTA and aortic spectral CTA is the feasible examination with low contrast agents dosage.

CLINICAL RELEVANCE/APPLICATION

"One-stop" CTA examination with low contrast agents dosage, is a suitable method for the patients with renal function impairment .
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LEARNING OBJECTIVES

1) Understand principles and techniques for cardiovascular flow quantification using 2D phase contrast MRI and 4D flow MRI. 2)
Describe advantages of 4D flow MRI for the comprehensive assessment of valvular flow characteristics. 3) Identify possible
applications of 2D and 4D flow MRI in clinical cardiovascular imaging.
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PURPOSE

To assess the feasibility of 4D flow MRI for evaluation of aortic flow patterns in patients with congenital aortic valve disease before
and after aortic valve sparing surgical repair.

METHOD AND MATERIALS

20 patients (median age 34.5 years, IQR 29-47; 16 male) with severe aortic regurgitation [15 bicuspid aortic valves (BAV) and 5
unicuspid aortic valves (UAV)] underwent 4D flow MRI at 3T before and after valve sparing aortic repair. Analysis planes were
placed at the aortic valve, sinotubular junction, mid-ascending aorta, and proximal arch. The aortic regurgitant fraction (%) was
estimated. The degree of helical and vortical flow was evaluated according to a 3-point scale. Relative flow displacement (FD) as a
measure of flow eccentricity and wall shear stress (WSS) were estimated. Results before and after surgery were statistically
compared using a paired t-test or a Wilcoxon matched-pairs test.

RESULTS

All patients underwent successful aortic valve surgery (17 isolated aortic valve repairs, 3 aortic root procedures with a significant
reduction of the aortic regurgitant fraction (27±13% vs. 6±3, P=0.001).The degree of both helical (1.6±0.6 vs. 0.9±0.5, P<0.0001)
and vortical flow (1.2±0.8 vs. 0.5±0.6, P=0.002) in the ascending aorta was significantly reduced after valve sparing surgery. Both
FD (0.3±0.1 vs. 0.1±0.1, P=0.003) and WSS (0.6±0.2 vs. 0.4±0.2, P=0.007) were significantly reduced after surgery at the level of
the mid-ascending aorta.

CONCLUSION

4D flow MRI-based assessment of aortic flow patterns allows to monitor the success of valve sparing surgery in patients with
bicuspid aortic valve disease.

CLINICAL RELEVANCE/APPLICATION

4D flow MRI allows to evaluate the success of valve repair surgery and may optimize surgical procedures in the future.
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PURPOSE

Cardiac Magnetic Resonance (CMR) has recently emerged as a technique more accurate than echocardiography in assessing the
severity of mitral regurgitation (MR). Standard method for mitral regurgitation determination with CMR is measuring the regurgitant
volume (RV) as the difference between the LV stroke volume obtained with SSFP (Steady state free precession) cine imaging and
the forward flow obtained with phase contrast (PC) imaging. It has already been demostrated that there is a strong correlation
between post-surgical left ventricle (LV) remodeling and MR severity as assessed by CMR SSFP - PC. More recently, time-resolved
phase contrast CMR with velocity encoding along all three flow directions and three-dimensional (3D) anatomic coverage (also
termed '4D flow') has been developed.The purpose of this study was to compare CMR 4D flow and SSFP imaging for the assessment
of MR severity using the degree of left ventricular (LV) remodeling after surgery as the reference standard.

METHOD AND MATERIALS

10 consecutive patients (age: 59 ± 10) with indication to mitral valve plasty for severe mitral regurgitation were enrolled. MR
severity was assessed using both CMR SSFP - PC imaging and CMR 4D flo imaging without the use of contrast agents. The pre-
surgical estimate of regurgitant severity was correlated with the postoperative decrease in LV end-diastolic volume.

RESULTS

Agreement between CMR SSFP-PC imaging and CMR 4D flow imaging for MR regurgitant volume (RV) was excellent for both pre (r =
0.8, p<0.05, mean difference 5.1 mL) and post surgery (r= 0.9, p<0.05) evaluations. There was a strong correlation between post-
surgical LV remodeling and MR severity as assessed by CMR 4D flow imaging (r=0.81, p <0.005) that was comparable to CMR SSFP-
PC (r=0.78, p<0.005). The average time for MR assessment with CMR SSFP and PC imaging evaluation was 10 minutes, 2 minutes
with CMR 4D flow imaging.

CONCLUSION

CMR 4D flow imaging without contrast agents allows an accurate and quick evaluation of MR regurgitant volume. There is a strong
correlation between MR severity assessed with CMR 4D flow imaging and post-surgical LV remodeling. Indeed, CMR 4D flow imaging
may represent an alternative method for MR severity assessment.

CLINICAL RELEVANCE/APPLICATION

4D flow approach can be extremely helpful for the management of patients with mitral regurgitation.
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LEARNING OBJECTIVES

1) Describe analysis approaches for T1/T2/T2* parametric maps. 2) Discuss clinical role of T1/T2/T2* parametric mapping. 3)
Identify findings of common diseases on T1/T2/T2* parametric maps.
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PURPOSE

Cardiac involvement is common in neuromuscular diseases (NMDs), and is a major cause of progressive heart failure. Subclinical
cardiac involvement in NMDs is however difficult to detect. The aim of this study was to investigate the diagnostic value of native
MR T1/T2 mapping parameters to detect cardiac involvement in NMDs.
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METHOD AND MATERIALS

Sixty subjects (41±16y) diagnosed as NMDs, including 40 idiopathic inflammatory myopathy, 20 non-inflammatory myopathies, and
20 age and gender-matched healthy controls were enrolled in this study. NMDs patients with abnormal ECG or LGE or reduced LVEF/
RVEF were categorized as the cardiac involvement subgroup. All subjects underwent a CMR exam on a 3T MR scanner (Skyra,
Siemens Healthineers, Erlangen, Germany), including short-axis SSFP cine, LGE, native T1 and T2 mapping, covering the whole
heart. Endocardial and epicardial contours of the left ventricle were manually drawn on short-axis T1 and T2 maps. Six parameters,
including mean, median, minimum, maximum and entropy, were calculated from the T1 and T2 map.

RESULTS

Forty-one NMDs patients were categorized as the cardiac involvement subgroup, and the remaining 19 were categorized as the
non-involvement subgroup. Compared to the controls, T1 mean, median, SD and entropy, as well as T2 mean, median, and entropy
of the cardiac involvement subgroup all elevated significantly (P<0.05 for all 8 parameters), while in the non-involvement subgroup,
only native T1 mean and median increased (P<0.05 for both). The heterogeneity parameters, namely, the native T1/T2 SD and
entropy, were all significantly higher in the cardiac involvement subgroup compared to then non-involvement subgroup (P <0.05 for
all). A multi-variate regression model including all heterogeneous parameters exhibited a diagnostic accuracy of 83% (AUC 0.81,
95%CI: 0.67-0.94) to detect cardiac involvement in NMDs patients.

CONCLUSION

Tissue heterogeneity in the native MR T1/T2 map showed high diagnostic value in identifying cardiac involvement in NMDs patients.
The heterogeneity parameter may substitute LGE acquisition which requires contrast agent.

CLINICAL RELEVANCE/APPLICATION

Early detection of cardiac involvement in NMDs can help prevent overt heart failure. Tissue heterogeneity in the native MR T1/T2
map showed high diagnostic value, without use of contrast agent.
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PURPOSE

To determine whether quantitative tissue characterization with T1 mapping, T2 mapping and late gadolinium enhancement supports
recognition of myocardial involvement in patients of cardiac sarcoidosis. To correlate cardiac MRI with PET and echocardiography
findings.

METHOD AND MATERIALS

Prospective study with size of 19, Patients with biopsy proven extracardiac sarcoidosis presenting to us with suspicion of cardiac
involvement were included. MRI was done on 1.5 Tesla scanner (Aera; Siemens, Erlangen, Germany). Cardiac MRI protocol- localizer
sequences->cine images in short axis/vertical long axis/4 chamber view->T1W, T2W F - perfusion imaging in short axis/ vertical
long axis/ 4 chamber view->T1 scout, PSIR sequences after 5 and 15 minutes and Post contrast T1W sequence. T1 (using modified
Look-Locker imaging-MOLLI T1 maps) and T2 mapping (using hybrid gradient and spin-echo sequence) were performed in a single
midventricular short-axis section.

RESULTS

The mean age was 38 years, F:M=10:9. Most common presenting symptom was palpitations. Presence of characteristic mid-
myocardial LGE was seen in 11/12 patients with confirmed sarcoidosis. T1 mapping is a technique that helps in tissue
characterization without contrast. In our study, we did segment wise analysis of T1 mapping values. We compared T1 mapping
values in the involved segments in patients with cardiac sarcoidosis with the values from normal segments in healthy controls. We
used ROC curve analysis to establish an optimal cut-off value of 1029 sec's with a sensitivity of 87.5% and high specificity of
96.9%. Using this cut-off value we observed that T1 mapping abnormalities were observed in patients with pulmonary sarcoidosis
who were suspected to have cardiac involvement but did not show any LGE. Hence, T1 mapping may add incremental value to LGE
in patients with suspected cardiac involvement and allow detection of patients who may be LGE negative. Similar to T1 mapping, T2
mapping (tiissue water content and are indicative of myocardial edema. can be used to quantify myocardial tissue characteristics.
T2 values represent Elevated T2 map values reflect tissue inflammation and are suggestive of disease activity. In the present study
we compared T2 values in the LGE positive segments with the T2 values in normal controls and observed statistically significant
difference between the two groups. ROC curve analysis yielded a cut-off value of 46.3 milli seconds.with a sensitivity and
specificity of 75% and 71.1% respectively.

CONCLUSION

Quantitative tissue characterization in the myocardium with native T1 and T2 mapping helps in the detection of cardiac involvement
in patients with systemic sarcoidosis, in relation to inflammation of the myocardium and disease recognition. Cardiac MRI with T1,
T2 mapping and LGE have excellent performance in detecting myocardial involvement in patients suspected to have cardiac
sarcoidosis.



CLINICAL RELEVANCE/APPLICATION

T1 and T2 mapping values can be used to diagnose the cardiac sarcoidosis (T1 mapping for fibrosis, T2 mapping for
edema/inflammation) without giving contrast.
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LEARNING OBJECTIVES

1) Appraise the adequacy of CT and MR protocols for temporal bone imaging. 2) Appropriately modify temporal bone CT and MR
protocols based on specific clinical indications. 3) To understand the anatomic challenges faced in imaging structures at the
thoracic inlet. 4) To appreciate the importance of adequate dose in parathyroid CT imaging. 5) To be familiar with positioning
techniques that will help reduce artifacts and improve visualization of parathyroid adenomas. 6) To simplify the complex imaging
anatomy of the brachial plexus using clear anatomical landmarks. 7) To outline the different MR protocols that could be used to
image the brachial plexus at 1.5T and 3T. 8) To illustrate the benefits of an adequate MRI technique with some examples. 9) List
the MRI pulse sequences used for cranial nerve imaging. 10) Compare the imaging requirements for extracranial versus intracranial
cranial nerves. 11) Describe the impact of high resolution cranial nerve imaging on clinical decision making.

Sub-Events

Participants
Joseph M. Hoxworth, MD, Scottsdale, AZ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Appraise the adequacy of CT and MR protocols for temporal bone imaging. 2) Appropriately modify temporal bone CT and MR
protocols based on specific clinical indications.

Participants
Joshua Lantos, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

jol9057@med.cornell.edu

LEARNING OBJECTIVES

1) Review current techniques in pituitary MRI 2) Briefly review some evidence behind which sequences provide highest yeild imaging
3) Discuss potential future directions of pituitary MRI including sequences to consider adding to our protocols

Active Handout:Joshua Lantos

http://abstract.rsna.org/uploads/2019/19000229/Active RC306B.pdf

Participants
Bidyut K. Pramanik, MD, Short Hills, NJ (Presenter) Nothing to Disclose

For information about this presentation, contact:

bpramanik@northwell.edu

LEARNING OBJECTIVES

1. Optimize TMJ imaging techniques a) Image acquisition b) Review sequences 2. Evaluate normal TMJ anatomy 3. Briefly review
MRI findings of internal derangement

Participants
Deborah R. Shatzkes, MD, New York, NY (Presenter) Nothing to Disclose

For information about this presentation, contact:

shatzkes@hotmail.com

LEARNING OBJECTIVES

1) To understand the anatomic challenges faced in imaging structures at the thoracic inlet. 2) To appreciate the importance of
adequate dose in parathyroid CT imaging. 3) To be familiar with positioning techniques that will help reduce artifacts and improve
visualization of parathyroid adenomas.



RC306E Optimizing Brachial Plexus MRI

RC306F Optimizing Cranial Nerve MRI

Active Handout:Deborah Rachelle Shatzkes

http://abstract.rsna.org/uploads/2019/19000231/Active RC306D.pdf

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

For information about this presentation, contact:

catorres@toh.ca

LEARNING OBJECTIVES

1) To simplify the complex imaging anatomy of the brachial plexus using clear anatomical landmarks. 2) To outline the different MR
protocols that could be used to image the brachial plexus at 1.5T and 3T. 3) To illustrate the benefits of an adequate MRI
technique with some examples.

Participants
Nafi Aygun, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) List the MRI pulse sequences used for cranial nerve imaging. 2) Compare the imaging requirements for extracranial versus
intracranial cranial nerves. 3) Describe the impact of high resolution cranial nerve imaging on clinical decision making.

Printed on: 01/07/20



RC312A MRA Techniques

RC312B Thoracic MRA: Clinical Applications

RC312C Abdominal/Pelvic MRA: Clinical Applications

RC312D MR Safety Concerns in Cardiovascular Patients

RC312

Body MR Angiography: 2019 Update

Tuesday, Dec. 3 8:30AM - 10:00AM Room: N229

MR VA

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

FDA  Discussions may include off-label uses.

Participants
Maureen N. Hood, PhD,RN, Bethesda, MD (Moderator) In-kind support, General Electric Company
Scott B. Reeder, MD,PhD, Madison, WI (Moderator) Nothing to Disclose

Sub-Events

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

LEARNING OBJECTIVES

1) Understand the fundamental principles of contrast enhanced MRA. 2) Understand the fundamental principles of non-contrast
enhanced MRA. 3) Understand the fundamental principles of phase velocity MRA.

Participants
Robert A. Liotta, MD, Kensington, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

robert.liotta@usuhs.edu

LEARNING OBJECTIVES

1) Identify common clinical applications for thoracic MRA. 2) Describe the role for non-contrast versus contrast-enhanced thoracic
MRA.

Participants
Pamela J. Lombardi, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe current contrast enhanced and non contrast MR angiography techniques. 2) Present clinical applications of MR
angiography. 3) Introduce future perspectives for MRA.

Participants
Maureen N. Hood, PhD,RN, Bethesda, MD (Presenter) In-kind support, General Electric Company

For information about this presentation, contact:

maureen.hood@usuhs.edu

LEARNING OBJECTIVES

1) Discuss the importance of an MR Safety Program in your institution. 2) Describe safety concerns related passive and active
cardiovascular devices. 3) Explain the evaluation MR safety procedures for electronic devices. 4) Discuss contrast agent concerns
and safety recommendations in MRA.

ABSTRACT

MR safety is a team effort. Cardiovascular patients often need special care and the use of contrast agents. MRI settings that
perform cardiac MR and MRA regularly should have advanced education in MR safety. Staff should be trained annually on MR safety,
especially with the growth in the number of patients with implanted active cardiovascular devices. Training and proper selection of
staff are required for certain active devices. The off-label use of contrast agent use, both gadolinium and iron will be presented
along with adverse events the MR team needs to be prepared for. Teamwork is critical for optimal patient care.

Active Handout:Maureen Nanette Hood

http://abstract.rsna.org/uploads/2019/18002591/RC312D Hood MR Safety Concerns 2019_Handout.pdf



Printed on: 01/07/20



RC317A Introduction to Imaging in Prostate Cancer

RC317B Next Generation Prostate MRI

RC317C Molecular Prostate Imaging: Chemistry to Clinic

RC317

Emerging Technologies: Prostate Cancer Imaging & Management - Update 2019

Tuesday, Dec. 3 8:30AM - 10:00AM Room: S505AB

GU MI MR NM

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

FDA  Discussions may include off-label uses.

Participants
Peter L. Choyke, MD, Rockville, MD (Moderator) Nothing to Disclose

For information about this presentation, contact:

pchoyke@mail.nih.gov

LEARNING OBJECTIVES

1) Understand current issues in prostate cancer relevant to imaging. 2) Understand the role of emerging technologies in the imaging
and management of prostate cancer.

ABSTRACT

Prostate cancer is a major health issue. Imaging has made great strides in the last decade including the use of multiparametric MRI,
MR-ultrasound fusion biopsies and most recently PET scanning. This refresher course explores emerging technolgies in prostate
cancer imaging and management.

Sub-Events

Participants
Peter L. Choyke, MD, Rockville, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

pchoyke@mail.nih.gov

LEARNING OBJECTIVES

1) Understand the impact of new screening guidelines on imaging of prostate cancer. 2) Understand the issues facing clinicians
treating prostate cancer.

ABSTRACT

This talk will provide an overview regarding the major issues of imaging in prostate cancer including screening and detection, initial
staging, biochemical recurrence and metastatic disease. Recent trends in the management of prostate cancer from active
surveillance to first and second line androgen deprivation, radium and chemotherapy/immunotherapy will be briefly discussed. The
role of imaging in prostate cancer is becoming much more central than it was a decade ago and this talk will set the stage for other
talks in the session that will provide new details regarding novel imaging methods.

Participants
Baris Turkbey, MD, Bethesda, MD (Presenter) Research support, Koninklijke Philips NV; Royalties, Invivo Corporation; Investigator,
NVIDIA Corporation

For information about this presentation, contact:

turkbeyi@mail.nih.gov

LEARNING OBJECTIVES

1) Understand current status and uses of multi-parametric MRI. 2) Understand role of MRI in assessment of prostate cancer
aggressiveness and tumor heterogeneity. 3) Understand role of computer aided diagnosis systems in evaluation of prostate cancer
aggressiveness and tumor heterogeneity.

Participants
Martin G. Pomper, MD, PhD, Baltimore, MD (Presenter) Research Grant, Progenics Pharmaceuticals, Inc; Royalties, Progenics
Pharmaceuticals, Inc

For information about this presentation, contact:

mpomper@jhmi.edu



RC317D Hyperpolarized C-13 MR Molecular Imaging of Prostate Cancer

RC317E Radionuclide Therapy for Prostate Cancer

LEARNING OBJECTIVES

1) To compare and contrast the imaging characteristics of present and emerging molecular imaging agents for prostate cancer. 2)
To describe how emerging molecular imaging agents for prostate cancer are being integrated into clinical practice. 3) To focus on
PET agents targeting the prostate-specific membrane antigen (PSMA) with respect to a new structured reporting system proposed
to enhance clinical management.

ABSTRACT

n/a

Participants
Daniel B. Vigneron, PhD, San Francisco, CA (Presenter) Research Grant, General Electric Company; 

LEARNING OBJECTIVES

1) To describe the basic principles and techniques used in hyperpolarized carbon-13 MRI. 2) Understand the cellular metabolic
reprogramming that occurs in prostate cancer. 3) Demonstrate the changes in pyruvate to lactate conversion that are observed in
prostate cancer and differences with cancer aggressiveness and response to therapy.

Participants
Frank I. Lin, MD, Bethesda, MD (Presenter) Nothing to Disclose

For information about this presentation, contact:

Frank.lin2@nih.gov

Printed on: 01/07/20



RC321A New Directions in Fast MR

RC321B New Directions in CEST

RC321C New Directions in MR Scanners

RC321

Innovations in MR

Tuesday, Dec. 3 8:30AM - 10:00AM Room: S102CD

MR PH

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

FDA  Discussions may include off-label uses.

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

LEARNING OBJECTIVES

1) Review newer techniques that can be used to accelerate MR including simultaneous multislice (SMS), compressed sensing, and
MR fingerprinting. 2) Review the basic principles of chemical exchange saturating transfer, and discuss its emerging applications. 3)
Review recent advances in novel MR systems, including low cryogen magnets, dedicated and compact systems.

Sub-Events

Participants
Kawin Setsompop, Charlestown, MA (Presenter) Research Grant, Siemens AG; Royalties, General Electric Company; Royalties,
Koninklijke Philips NV; Scientific Advisory Board, Kineticor; 

LEARNING OBJECTIVES

1) Describe emerging MR acquisition approaches and their ability to provide faster and higher quality imaging. 2) Identify the most
suitable acquisition approach for improving the quality of various imaging sequences/clinical applications.

Participants
Peter C. van Zijl, PhD, Baltimore , MD (Presenter) Research support, Koninklijke Philips NV; Patent agreement, Koninklijke Philips NV;
Speakers Bureau, Koninklijke Philips NV

LEARNING OBJECTIVES

1) Understand the basics of CEST, endogenous and exogenous contrast. 2) Be aware of latest applications of CEST in the clinic. 3)
Understand interpretation of Amide Proton Transfer weighted (APTw) MRI for assessing brain tumors, including for separating
high/low grade, separating progression/pseudoprogression, relationship to IDH status. 4) Be aware of possible contrast agents for
CEST MRI.

ABSTRACT

Chemical Exchange Saturation Transfer (CEST) is a relatively new field of magnetic resonance (MR) that combines principles of MR
spectroscopy (MRS, chemical selectivity of proton pools) and MRI (imaging of water protons with high sensitivity). It is based on
magnetization transfer, especially exploiting the interaction of the exchangeable protons of probe molecules with the water protons
to achieve large sensitivity enhancements (several orders of magnitude) for the imaging of molecular information with MRI
sensitivity. CEST MRI can be done both using paramagnetic and diamagnetic probes, but the ultimate strength and hope for fast
clinical translation lies in the presence of endogenous contrast (e.g. cellular proteins and tissue metabolites, such as glutamate)
and in the use of diamagnetic agents, expected to have lower toxicity and to be more applicable for regulatory approval and
patient acceptance.After an introduction of the basic principles of CEST MRI to provide insight into the type of molecules that can
be studied and the sensitivity of this approach, I will explain the main contributions to the in vivo saturation spectrum (Z-spectrum)
and its relationship to the proton MR spectrum. Several application examples will be presented to illustrate the potential of using
these signals for clinical diagnosis and prognosis.1) imaging of endogenous proteins, especially the use of amide proton transfer
weighted (APTw) MRI for brain tumor diagnosis, including separation of high and low grade, judging progression versus
pseudoprogression and the effect of IDH status. 2) Imaging of glutamate.3) Use of simple diamagnetic probes such as D-Glucose
and its polymers for imaging tissue perfusion, membrane permeability and metabolism.4) Novel approaches for the future.These
examples are only early illustrations of this relatively new field, which has great potential due to the presence of exchangeable
protons in most molecular agents.Literature:1) van Zijl PC, Yadav NN. Chemical exchange saturation transfer (CEST): what is in a
name and what isn't? Magn Reson Med. 2011 Apr;65(4):927-48. 2) Zhou J, Heo HY, Knutsson L, van Zijl PCM, Jiang S. APT-
weighted MRI: Techniques, current neuro applications, and challenging issues. J Magn Reson Imaging. 2019 Jan 20. doi:
10.1002/jmri.26645. [Epub ahead of print] Review. 3) Jones KM, Pollard AC, Pagel MD. Clinical applications of chemical exchange
saturation transfer (CEST) MRI. J Magn Reson Imaging. 2018 Jan;47(1):11-27

Participants
Yunhong Shu, PhD, Rochester, MN (Presenter) Nothing to Disclose

For information about this presentation, contact:

shu.yunhong@mayo.edu



shu.yunhong@mayo.edu

LEARNING OBJECTIVES

1) List a variety of emerging technologies for MRI scanner design. 2) Understand major driving forces for these technology
advancements. 3) Identify the advantages and suitable applications for specific MR scanners.

Active Handout:Yunhong Shu

http://abstract.rsna.org/uploads/2019/19001802/Active RC321C.pdf

Printed on: 01/07/20



RC329A HCC: Typical and Atypical Appearances

RC329B Intrahepatic Cholangiocarcinoma

RC329C Hilar/Perihilar Cholangiocarcinoma

RC329D FNH and Hepatocellular Adenomas

RC329E Liver Metastases

RC329

Liver MRI Essentials (Interactive Session)

Tuesday, Dec. 3 8:30AM - 10:00AM Room: N227B

GI MR

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

Sub-Events

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

For information about this presentation, contact:

k1fowler@ucsd.edu

LEARNING OBJECTIVES

1) Review pathological sub-types of HCC. 2) Gain knowledge of the imaging appearance of atypical HCC. 3) Understand impact on
management.

Participants
Sara Lewis, MD, New York, NY (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the risk factors and clinical features of intrahepatic cholangiocarcinoma (ICC). 2) Examine the cross-sectional typical
and atypical imaging characteristics of ICC, with emphasis on CT and MRI. 3) Identify imaging and clinical features that aid in
accurate diagnosis of ICC compared to other malignant and benign hepatic lesions.

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

Participants
Maxime Ronot, MD, Clichy, France (Presenter) Nothing to Disclose

For information about this presentation, contact:

maxime.ronot@aphp.fr

LEARNING OBJECTIVES

1) To be able to recognize and non-invasively diagnose typical forms of FNH. 2) To understand the pathomolecular classification of
hepatic adenomas. 3) To know how to differentiate FNH from adenomas on imaging. 4) To understand the value and pitfalls of liver-
specific contrast agents.

Participants
Frank H. Miller, MD, Chicago, IL (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To be able to identify findings to identify and characterize liver lesions as metastases. 2) To use a variety of MR sequences to
detect and distinguish metastases from other benign lesions such as hemangiomas.

Printed on: 01/07/20



SPAI31

RSNA AI Deep Learning Lab: Generative Adversarial Networks (GANs)

Tuesday, Dec. 3 10:30AM - 12:00PM Room: AI Showcase, North Building, Level 2, Booth 10342

AI CT MR NM

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

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

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, 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 CoLab notebook. Having a Gmail account is also
helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This course describes a more recent advance in deep learning known as Generative Adversarial Networks (GANs). GANs are a deep
learning technology in which a computer is trained to create images that look very 'real' even though they are completely
synthetic. Getting 'large enough' data sets is a problem for most deep learning applications, and this is particularly true in medical
imaging. This may be one way to address the 'data shortage' problem in medicine. GANs have also been created that can convert
MRIs to CTs (e.g. for attenuation correction with MR/PET).

Printed on: 01/07/20

https://accounts.google.com/signup/v2/webcreateaccount?flowName=GlifWebSignIn&flowEntry=SignUp
https://support.google.com/accounts/answer/32046?hl=en


SSG02-02 Imaging Findings after Aortic Valve Implantation on 18F-Fluorodeoxyglucose Positron Emission
Tomography with Computed Tomography

Tuesday, Dec. 3 10:40AM - 10:50AM Room: S104A

SSG02-03 Accuracy of Absolute Myocardial Blood Flow Quantification with Dual-Source CT: Validation in Human
Using 15O-Water PET

Tuesday, Dec. 3 10:50AM - 11:00AM Room: S104A

SSG02

Cardiac (CT, MRI, and Nuclear Medicine: General Topics)

Tuesday, Dec. 3 10:30AM - 12:00PM Room: S104A

CA CT MR NM

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

Participants
Tarun Pandey, MD, FRCR, Little Rock, AR (Moderator) Nothing to Disclose
Scott R. Akers, MD,PhD, Philadelphia, PA (Moderator) Nothing to Disclose

Sub-Events

Participants
Ali R. Wahadat, MD,MSc, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Wilco Tanis, The Hague, Netherlands (Abstract Co-Author) Nothing to Disclose
Asbjorn Scholtens, MD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Margreet Bekker, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Laura H. Graven, MD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Laurens E. Swart, MD, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Annemarie M. Den Harder, MD, Utrecht , Netherlands (Abstract Co-Author) Nothing to Disclose
Marnix G. Lam, MD, Utrecht, Netherlands (Abstract Co-Author) Nothing to Disclose
Linda M. de Heer, MD, Utrecht , Netherlands (Abstract Co-Author) Nothing to Disclose
Jolien Roos - Hesselink, Rotterdam, Netherlands (Abstract Co-Author) Nothing to Disclose
Ricardo P. Budde, MD,PhD, Rotterdam, Netherlands (Presenter) Nothing to Disclose

PURPOSE

Although 18F-Fluorodeoxyglucose (18F-FDG) Positron Emission Tomography (PET) with computed tomography (CT) is an essential
tool in diagnosing prosthetic heart valve (PHV) endocarditis, the normal uptake patterns after PHV implantation have not been
studied prospectively. We prospectively assessed perivalvular FDG uptake at different time points after aortic PHV implantation.

METHOD AND MATERIALS

Patients who had undergone uncomplicated aortic PHV implantation were included and underwent 18F-FDG PET/CT at 5(±1) weeks
(group 1), 12(±2) weeks (group 2) or 52(±8) weeks (group 3) after implantation. After a preparatory diet to suppress normal
myocardial glucose uptake, FDG uptake in the myocardium as well as around the PHV was scored using the Qualification Visual
Score for Hypermetabolism (QVSH) as 'none' (< mediastinum), 'mild' (> mediastinum but < liver), 'moderate' (> liver), or 'severe'
(intense uptake) and quantitative analysis was performed with maximum Standardized Uptake Value (SUVmax) and target to
background ratio (SUVratio) on standardized European Association of Nuclear Medicine Research Ltd. (EARL) reconstructions by an
experienced nuclear medicine physician.

RESULTS

In total 37 patients (group 1: n=12, group 2: n=12, group 3: n=13) (age 66±8 years) were included. Myocardial FDG uptake was
moderate or less in 29/37 scans (78%). QVSH around the PHV was in 8/12 (67%) mild and 4/12 (33%) moderate in group 1, 7/12
(58%) mild and 5/12 (42%) moderate in group 2 and 8/13 (62%) mild and 5/13 (38%) moderate in group 3 (p=0.91). No scan was
scored as 'none' or 'severe'. EARL SUVmax was 3.48±0.57, 3.50±0.59 and 3.34±0.55 (mean±SD, p=0.77) and EARL SUVratio was
2.00±0.29, 1.96±0.41 and 1.71±0.26 (mean±SD, p=0.07) for groups 1, 2 and 3, respectively.

CONCLUSION

Baseline FDG uptake around aortic PHV at 5, 12 and 52 weeks after implantation is similar and mild in the majority of cases with an
overall mean SUVmax and SUVratio of 3.44±0.56 and 1.89±0.34 respectively.

CLINICAL RELEVANCE/APPLICATION

Knowing the normal baseline FDG uptake around prosthetic heart valves on 18F-FDG-PET-CT is essential to discriminate between
normal and infected valves in patients suspected of endocarditis.

Participants
Masafumi Takafuji, Tsu, Japan (Presenter) Nothing to Disclose
Kakuya Kitagawa, MD, PhD, Tsu, Japan (Abstract Co-Author) Nothing to Disclose
Masaki Ishida, MD, PhD, Tsu, Japan (Abstract Co-Author) Nothing to Disclose



SSG02-04 Development of an Automated Software for 3D Quantification of Extracellular Volume in Cardiac CT:
Comparison with Cardiac MRI

Tuesday, Dec. 3 11:00AM - 11:10AM Room: S104A

Yasutaka Ichikawa, MD, Tsu, Japan (Abstract Co-Author) Nothing to Disclose
Satoshi Nakamura, MD, Tsu, Japan (Abstract Co-Author) Nothing to Disclose
Yoshitaka Goto, MD, Tsu-city , Japan (Abstract Co-Author) Nothing to Disclose
Hajime Sakuma, MD, Tsu, Japan (Abstract Co-Author) Research Grant, EIZAI; Research Grant, DAIICHI SANKYO Group; Research
Grant, FUJIFILM Holdings Corporation; Research Grant, Guerbet SA; Research Grant, Nihon Medi-Physics Co, Ltd; 

PURPOSE

15O-water PET is the most accurate method in quantifying myocardial blood flow (MBF). Model-based analysis of perfusion CT with
correction of flow-dependent alteration in extraction fraction(E) of iodine contrast medium may permit quantification of absolute
MBF. The purpose of this study was to determine the accuracy of CT measurements of stress MBF by CT using 15O-water PET as a
reference.

METHOD AND MATERIALS

Thirty-four patients (70±8 years, 27 male) with known or suspected coronary artery disease(CAD) underwent dynamic stress CT
perfusion and stress 15O-water PET. Perfusion index (PI) was quantified in 16 myocardial segments with a dual-source CT and its
dedicated software (Force/VPCT body, Siemens) based on maximal upslope method. Since PI is mathematically equivalent to
unidirectional influx constant in compartment model analysis, PI can be expressed as a product of MBF and E. For the quantification
of stress MBF using 15O-water PET, non-commercial software (Carimas) was used. The E of iopamidol was determined using CT-
derived PI and PET-derived MBF (PET-MBF) in 17 subjects (pilot group). For validation, CT-derived MBF (CT-MBF) was calculated
using the relation between E and CT-derived PI for the remaining 17 patients (validation group) and compared with PET-MBF. The
segments with myocardial infarction were excluded from the analysis.

RESULTS

In the pilot group, CT-derived PI was 1.33±0.27ml/min/g and PET-MBF value was 2.80±0.84 ml/min/g, respectively. From these
data, the relationship between E and MBF was E = 1-exp[-(0.11×MBF+1.58)/MBF]. In the validation group, CT-MBF was
2.40±2.03ml/min/g, while PET-MBF was 2.54±2.03ml/min/g. CT-MBF showed a good linear correlation with PET-MBF (r= 0.93,
P<000.1). The measurement bias in measuring MBF between CT and PET was 0.14±0.73ml/min/g.

CONCLUSION

The relationship between E of iodine contrast medium and MBF was determined in this study. By using the relationship, stress MBF
can be accurately quantified from the perfusion index obtained from dual-source CT and its dedicated analysis software.

CLINICAL RELEVANCE/APPLICATION

CT-MBF quantification has potential to provide detection of perfusion abnormality and risk stratification in patients with known or
suspected CAD with high accuracy comparable to 15O-water PET.

Participants
Mohamed Refaat Nouri, MD, Paris, France (Abstract Co-Author) Nothing to Disclose
Virgile Chevance, Creteil , France (Presenter) Nothing to Disclose
Islem Sifaoui, Angers, France (Abstract Co-Author) Nothing to Disclose
Haytham Derbel, MD, Maisons-Alfort, France (Abstract Co-Author) Nothing to Disclose
Daphne Gerbaud, Creteil, France (Abstract Co-Author) Employee, General Electric Company
Vania Tacher, MD, Baltimore, MD (Abstract Co-Author) Nothing to Disclose
Alain Luciani, MD,PhD, Creteil Cedex, France (Abstract Co-Author) Research Consultant, Bracco Group Research Grant, Bracco
Group Research Consultant, General Electric Company Research Consultant, Siemens AG
Hicham H. Kobeiter, MD, Creteil, France (Abstract Co-Author) Nothing to Disclose
Jean-Francois Deux, Paris, France (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

refaat.nouri@gmail.com

PURPOSE

The objective of our study is to develop and validate a software for automatic three-dimensional (3D) measurement of myocardial
extracellular volume (ECV) in cardiac CT compared to CMR in patients with cardiac amyloidosis (CA)

METHOD AND MATERIALS

Twenty patients with a proven diagnosis of CA and 20 control patients free of cardiac pathology were included. Unenhanced and
late enhanced (5 minutes) cardiac CT images were analyzed automatically by the software. Duration of processing was recorded.
Manual measurements of myocardial attenuation were performed on both sets of images by one operator within the interventricular
septum (IVS) as usually performed in clinical practice. Automatic and manual values of ECV were calculated using biological
hematocrit and synthetic hematocrit (derived from blood pool attenuation values). Measurements were correlated together and
with MR measurements for all patients.

RESULTS

3D automatic segmentation of unenhanced and late enhanced cardiac CT images was successfully performed by the software for all
patients. The duration of myocardial segmentation was 20 +/- 5 seconds. The software was able to provide 3D ECV values for all
patients. Automated (30+/-20%) and manual (32+/-18%) measurements of ECV were well correlated each other (r2=0.8; p<0.005),
and significantly correlated (r2>0.7; p<0.05) with the ECV measured by CMR (34+/-21%). Automatic and manual ECV values
calculated with synthetic hematocrit did not significantly differ from biological ones.

CONCLUSION

Automated 3D measurement of ECV in cardiac CT is feasible and well correlated with manual measurements and CMR values. These



SSG02-05 Assessment of Myocardial Extracellular Volume on Routine Body Computed Tomography in Breast
Cancer Patients Treated with Anthracyclines

Tuesday, Dec. 3 11:10AM - 11:20AM Room: S104A

SSG02-06 Cardiac Energetics Alteration in Chronic Hypoxia Rat Model: A Non-Invasive In Vivo 31P Magnetic
Resonance Spectroscopy Experimental Study

Tuesday, Dec. 3 11:20AM - 11:30AM Room: S104A

results have to be confirmed on a wider range of patients (work in progress)

CLINICAL RELEVANCE/APPLICATION

Myocardial extracellular volume (ECV) is a good diagnostic and prognostic marker in cardiac diseases. ECV measurement is
traditionally performed with cardiac magnetic resonance (CMR). Assessment of ECV in cardiac CT may help to use it more often in
clinical practice.

Participants
Caterina B. Monti, MD, Milano, Italy (Presenter) Nothing to Disclose
Tommaso Bosetti, Milan, Italy (Abstract Co-Author) Nothing to Disclose
Marco Ali, Milan, Italy (Abstract Co-Author) Nothing to Disclose
Moreno Zanardo, MSc, San Donato Milanese, Italy (Abstract Co-Author) Nothing to Disclose
Elena De Benedictis, Milan , Italy (Abstract Co-Author) Nothing to Disclose
Francesco Secchi, MD,PhD, Milano, Italy (Abstract Co-Author) Nothing to Disclose
Alberto Luporini, Milan, Italy (Abstract Co-Author) Nothing to Disclose
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PURPOSE

To evaluate the feasibility of estimating myocardial extracellular volume (ECV) on routine thoracic contrast-enhanced CT in breast
cancer patients, and, if feasible, to assess if a rise in ECV is associated with anthracyclines administration even in absence of
clinical symptoms or echocardiographic changes.

METHOD AND MATERIALS

After Ethics Committee approval, female patients with breast cancer who had undergone routine CT examinations at our institution
before and shortly after the end of chemotherapy including anthracyclines were retrospectively evaluated. Patients without
available haematocrit, with CT images with artefacts, or who had undergone radiation therapy of the left breast were excluded.
Follow-up CT examinations were also analysed, when available. ECV was calculated on scans obtained at about 1, 3, and 7 min
after contrast injection.

RESULTS

Thirty-two female patients (aged 57±13 years, mean±standard deviation) with pre-treatment haematocrit 38±4%, and ejection
fraction 64±6% were analysed. Pre-treatment ECV was 27.0±2.9% at 1 min, 27.4±3.8% at 3 min, and 26.4±3.8% at 7 min, similar
to normal values reported for normal subjects in the literature. Post-treatment ECV (median interval: 89 days after treatment) was
31.1±4.9%, 32.5±5.0%, and 30.0±5.1%, respectively, values significantly higher than pre-treatment values at all times (p < 0.005).
ECV at follow-up (median interval: 135 days after post-treatment CT) was 31.0±4.5%, 30.0±3.4%, and 27.7±3.7%, respectively,
without significant differences (p > 0.548) when compared to post-treatment values.

CONCLUSION

After anthracyclines treatment, ECV was significantly higher than pre-treatment values. In the follow-up ECV remains higher than
pre-treatment values.

CLINICAL RELEVANCE/APPLICATION

Myocardial ECV values from routine contrast-enhanced CT scans could play a role in the assessment of myocardial condition in
breast cancer patients undergoing anthracycline-based chemotherapy.
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PURPOSE

Energetics alteration plays a key role in the process of myocardial injury in chronic hypoxic diseases (CHD).31P magnetic
resonance spectroscopy (MRS) can investigate alterations in cardiac energetic in vivo. This study was aimed to characterize the
potential of 31P MRS in evaluating cardiac energetics alteration of chronic hypoxia rats (CHR).

METHOD AND MATERIALS

Thirty CHR were induced by SU5416 combined with hypoxia. 31P MRS (Bruker BioSpec 7.0T) was performed weekly (0-5 week) to
follow-up the ratio of concentrations of phosphocreatine (PCr) to adenosine triphosphate (ATP) (PCr/ATP). The index of myocardial
structure and systolic function, including the left ventricular function (LVEF) and the right ventricular function (RVEF), were also
measured by magnetic resonance imaging (MRI) in each rat. The myocardial injury was shown based on hematoxylin and eosin
(H&E) staining and Masson's trichrome staining.
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RESULTS

Along weeks, the resting cardiac PCr/ATP ratio decreased from 0 to 5 weeks of modeling. The ratio dropped more markedly after
injection of isoproterenol and recovered slowly thereafter. The declension of resting cardiac PCr/ATP ratio in CHR can be observed
at the first week, compared with the healthy ones((3.92±0.43vs.4.48±0.56, P<0.05). While the LVEF and RVEF in CHR was similar
to healthy rats. Also, the myocardial injury cannot be observed in the first week.

CONCLUSION

31P MRS can sensitivily reveal the cardiac energetics alteration in CHD before the onset of myocardial injury and ventricular
dysfunction.

CLINICAL RELEVANCE/APPLICATION

31P MRS at 7.0 T can investigate cardiac energetics alteration in chronic hypoxia rat. Of note, defects in energy regulation were
present before detectable myocardial injury and ventricular dysfunction.
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PURPOSE

Stress cardiac MRI (CMR) is a demanding examination with multiple breathholds (BH) and long scan times. Aim of this study was to
compare free breathing (FB) examinations with the gold standard acquired in BH.

METHOD AND MATERIALS

40 consecutive patients were enrolled prospectively and examined on a 3T MRI. Functional imaging, perfusion and late gadolinium
enhancement (LGE) were performed in BH and in FB using compressed sensing and inline motion correction. Left (LV) and right
ventricle (RV) functional parameters in BH and FB were compared using Bland-Altman plots and subjective image quality was
assessed on a 5-point scale (1=non diagnostic to 5=very good). For perfusion and LGE imaging diagnostic confidence was rated on
a 3-point scale (1=low up to 3=high) and image quality on a 5-point scale (1=non diagnostic to 5=very good). Wilcoxon test was
used to compare image quality and diagnostic confidence.

RESULTS

Bland-Altman plots showed good agreement for LV and RV functional parameters in BH and FB. Subjective image quality was
significantly better with BH for LV (p<0.01) but comparable for RV (p=1.0). Scan time for cine BH was 218s (range 130s-385s), for
cine FB 16s (range 11-27s). Extent of perfusion defects, LGE and diagnostic confidence was comparable between both groups.
Scan time for LGE BH was 371s (range 239-502s), for LGE FB 189s (range 122-286s).

CONCLUSION

FB adenosine stress CMR examination delivers diagnostic image quality and could represent an alternative for patients who are
unable to meet the demands of multiple BH and long examination times.

CLINICAL RELEVANCE/APPLICATION

Free breathing stress cardiac MRI can be performed in significantly shorter time than the gold standard in breathhold.
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PURPOSE

To assess the reliability of a novel dark-blood LGE (DBLGE) technique compared to standard bright-blood LGE (SBBLGE) sequence in
patients with ischemic cardiomyopathy

METHOD AND MATERIALS

This prospective study included 78 patients (63.1 ± 12.6 years, 62 males) with clinical history of ischemic cardiomyopathy who
underwent CMR at 1.5T (Discovery MR450w, GE Healthcare, Waukesha, WI) with postcontrast SBBLGE and DBLGE acquisition. Two
observers performed the imaging analysis in a double blinded fashion. The endpoints were: a) qualitative and quantitative analysis
of signal intensity ratio (SIR) b) n° segments involved; c) transmurality index (i.e. 0-25%;25-50%,50-75%and75-100%) d) papillary
muscle enhancement e) microvascular occlusion (MVO). Statistical analysis was performed with non-parametric test.

RESULTS

There were no interobserver variability (all p >0.05). Subjective image quality in DBLGE compared to SBBLGE was higher for the
discrimination between LGE and blood signal (p<0.001), inferior (p<0.001) between LGE and myocardium and similar between blood
and myocardium (p=0.56). DBLGE provided higher SIR between LGE and blood signal (1.18±1.15vs0.18±0.42;p<0.001), lower SIR
between LGE and myocardium (0.91±4.95vs1.96±1.64;p<0.001) and between blood and myocardium (-
0.26±0.71vs1.57±1.26;p<0.001). The n° segments involved was similar (p = 0.08). The transmurality index was inferior for DBLGE
(3.09±1.02vs3.30±1.11;p=0.007). DBLGE was superior in identifying papillary muscle hyperenhancement (25vs17 cases;p<0.001)
and inferior in MVO detection (7vs12 cases;p<0.001).

CONCLUSION

The DBLGE sequences when compared to SBBLGE provided better contrast between LGE and blood-pool, seemed to be superior in
identifying papillary muscle hyperenancement, whereas underestimated the trasmurality extension of LGE and the presence of
MVO.

CLINICAL RELEVANCE/APPLICATION

Black blood LGE can be extremely useful for evaluation of patients with ischemic cardiomyopathy, however it would be carefully
evaluated in patients with acute myocardial infarction.
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PURPOSE

Compressed sensing (CS) is capable of highly accelerating single-shot late gadolinium enhanced (LGE) MRI for achieving relatively
high spatial resolution (1.6mmx1.6mm), but the lengthy image reconstruction time (~50s per image) and inconsistent
performance hinder its clinical translation. Given limited training data, we propose a transfer learning (TL) approach to leverage
our access to a large database of real-time cine images having similar image content as single-shot LGE, for developing a rapid
image reconstruction framework for single-shot LGE.

METHOD AND MATERIALS

Image reconstruction was performed on a GPU workstation equipped with Pytorch. As shown in Figure 1, we pre-trained two deep
learning (DL) networks (one for real and another for imaginary data, layer depth = 3, 64 features on the first layer) using existing
5811 (42 rays per frame) zero-filled and the corresponding CS reconstructed (total variation as constraint) real-time cine images
from 19 patients (mean age = 66.1 ± 12.0 years; 8 females) as input/output pairs. For TL, we prospectively obtained 2-shot (42
radial spokes per shot), breath-held LGE data sets from 12 patients (mean age = 51.1 ± 20.3 years; 6 females) on 1.5T scanners
(Aera and Avanto, Siemens), retrospectively undersampled the 2-shot data (101 images) by a factor of 2 (42 rays per image),
and trained the U-Nets using single-shot, zero-filled (input) and the corresponding 2-shot, CS reconstructed images (output). For
validation, we obtained 1-shot LGE (42 rays per image) data sets from 10 other patients (mean age = 56.5 ± 16.2 years; 6
females) and compared TL to CS and DL reconstructed images.

RESULTS

As shown in Figure 1, TL produced sharper images and fewer residual artifacts than DL and CS. Both edge sharpness (1.8
±0.4mm) and CNR for TL (33.5 ± 18.8) were significantly (p<0.05) different from DL (2.3 ±0.4 mm and 27.0 ± 15.7) and CS (1.9 ±
0.4mm and 15.9 ± 7.6). The reconstruction time for DL and TL (0.7 ± 0.0s) was significantly (p <0.05) lower than CS (49.6 ±
1.1s).

CONCLUSION

This study demonstrates a TL approach to rapidly reconstruct 1-shot LGE with better image quality than a conventional DL
approach.

CLINICAL RELEVANCE/APPLICATION

While CS is capable of highly accelerating data acquisition, the lengthy image reconstruction hinders its clinical translation.



While CS is capable of highly accelerating data acquisition, the lengthy image reconstruction hinders its clinical translation.
Transfer learning enables rapid image reconstruction without requiring a large database of training data.
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PURPOSE

Recent study showed that there was a significant strong correlation between MR elastographic shear modulus (µMRE) and a shifted
apparent diffusion coefficient (sADC200-1500) calculated from diffusion MR signals acquired with b values of 200 and 1500 sec/mm2
in the liver parenchyma. The purpose of our study was to retrospectively estimate the liver tumor stiffness by calculating sADC200-
1500, comparing with MR elastography (MRE). We also compared tumor standard ADC values (ADC0-800: b values of 0 and 800
sec/mm2) with MRE.

METHOD AND MATERIALS

Eighty-seven patients with hepatic tumors underwent liver MR imaging at 3T (hepatocellular carcinoma [HCC], 32; metastasis, 26;
hemangioma, 29). Of these, forty-five patients underwent diffusion-weighted imaging (b values of 200, 1500 and b values of 0, 800
sec/mm2) and MRE. Of forty-five patients, we measured tumor stiffness in fifteen patients (HCC, 9; metastasis, 6) who had tumors
larger than 3cm by calculating µMRE, sADC200-1500 and ADC0-800 values. We also measured liver stiffness in forty-five patients
by calculating µMRE, sADC200-1500 and ADC0-800 values. Finally, we measured sADC200-1500 values of hepatic tumors in eighty-
seven patients. The correlation between µMRE and ADC values was evaluated using Pearson's correlation test. Receiver operating
characteristic (ROC) analysis was used to evaluate the diagnostic performance of sADC200-1500 values for differentiating between
benign and malignant tumors.

RESULTS

µMRE and sADC200-1500 exhibited strong correlations both for liver tumor (r=0.80; p<.001), and for liver parenchyma (r=0.87;
p<.001). Meanwhile, µMRE and ADC0-800 exhibited no correlation for liver tumor (r=0.32; p=.24), and weak correlation for liver
parenchyma (r=0.45; p=.002). The mean sADC200-1500 value of hemangioma was significantly higher than that of HCC and
metastasis (1.69, 0.88, and 0.92×10-3mm2/sec; p<.001). A cut-off value of 1.27×10-3mm2/sec for sADC200-1500 detected with
ROC analysis yielded 96.6% sensitivity and 89.5% specificity for the differentiation between benign and malignant tumors.

CONCLUSION

There was a significant strong correlation in the liver tumor between µMRE and sADC200-1500. Mean sADC200-1500 value of benign
tumors was significantly higher than that of malignant tumors.

CLINICAL RELEVANCE/APPLICATION

Liver tumor stiffness estimation could be performed with DWI, and liver tumor stiffness assessment by virtual elastography
facilitates the differentiation of malignant and benign liver tumors.
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PURPOSE

To evaluate the diagnostic performance of diffusion-weighted imaging (DWI) intravoxel incoherent motion (IVIM) parameters and
stretched exponential model parameters for assessing histological features in patients with chronic liver disease (CLD).

METHOD AND MATERIALS

This prospective, cross-sectional multi-center study was approved by the Institutional Review Board of the two participating
institutions. Ninety patients with suspected or known CLD who underwent clinically indicated liver biopsies were recruited between
January 2014 and July 2018. IVIM parameters (perfusion fraction f, diffusion coefficient D, and pseudo-diffusion coefficient D*) and
stretched exponential model parameters (intravoxel water diffusion heterogeneity a and distributed diffusion coefficient DDC) were
estimated using a least-squares, non-linear regression on DWI series (10 b values up to 800 s/mm2). Inflammation, fibrosis, and
steatosis were scored by an expert liver pathologist. Spearman's rho, Kruskal-Wallis test, Mann-Whitney U test, and receiver
operating characteristic (ROC) analyses were performed. Multiple regression analysis was used to assess the effects of histological
features on diffusion parameters.

RESULTS

Among all parameters and histological features, f and a showed the strongest correlation with inflammation grades (ρ = -0.57 and ρ
= 0.40, respectively; P < 0.001). Both f and a were significantly different between all inflammation grades (P < 0.001) and between
pairs of inflammation grades <= A1 vs >= A2 (P < 0.001 and P = 0.007, respectively). Areas under the ROC curve for distinguishing
<= A1 vs >= A2 were 0.84 (95% confidence interval: 0.74-0.91) with f and 0.72 (0.60-0.81) with a. In multiple regression analysis,
fibrosis had a significant impact on f (P = 0.03), but not on a (P = 0.18), while steatosis had a significant impact on a (P = 0.01),
but not on f (P = 0.08). Association between inflammation and parameters f and a remained significant when including fibrosis and
steatosis in the regression model (P < 0.001 and P < 0.05, respectively).

CONCLUSION

Perfusion fraction and intravoxel water diffusion heterogeneity show promise as surrogate biomarkers of liver inflammation using
IVIM-DWI.

CLINICAL RELEVANCE/APPLICATION

DWI sequence with multiple b values should be performed on abdominal MR examination in patients with chronic liver disease as it
could provide supplemental information on inflammatory activity within the liver.
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PURPOSE

We hypothesized that machine learning (ML)-based segmentation and radiomic features of liver from a single section of dual-energy
CT can differentiate between normal, fatty and cirrhotic liver.

METHOD AND MATERIALS

Our IRB-approved study included 75 patients (mean age 54 ± 16 years; 44 females, 31 males) who underwent clinically-indicated,
contrast-enhanced, portal venous phase, dual-energy abdomen-pelvis CT (SOMATOM Flash, Siemens). Low and high tube potential
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(80 and 140 kV) image datasets were de-identified and exported to a DECT segmentation and radiomic features analyses prototype
(Radiomics, Siemens). The prototype enabled automatic segmentation of liver on a single CT section at the level of the porta
hepatis. DECT iodine quantification and radiomics features were derived for the segmented portion of the liver in XML file format.
The XML files were imported into a separate ML-based statistical analysis prototype (Radiomics, Siemens) for univariate and
multivariate logistic regression and random forest classification.

RESULTS

Both iodine quantification (best AUC 0.95) and radiomic features (best AUC 0.95) differ significantly between normal, fatty and
cirrhotic livers (p<0.0001). Normalized iodine concentration was superior than the iodine concentration and mean iodine uptake
(p<0.0004) for differentiating the normal from fatty and cirrhotic liver. Amongst the radiomic features, the first order statistics
demonstrated the highest accuracy (AUC 0.90-0.95, P< 0.0001). Machine learning based random forest classification yielded an
AUC of 0.91 for differentiating normal from cirrhotic liver, 0.95 (AUC) for differentiating fatty and normal liver and 0.93 (AUC) for
differentiating fatty and cirrhotic liver.

CONCLUSION

Single-section, DECT iodine quantification and radiomics features enable near-perfect differentiation (AUC up to 0.954) of normal,
fatty, and cirrhotic liver from single-section analyses. The most accurate features were iodine concentration and first order
statistics from radiomic analyses.

CLINICAL RELEVANCE/APPLICATION

Machine learning-enabled radiomics from single-section DECT can enable automatic distinction of normal liver from fatty and
cirrhotic liver.
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PURPOSE

Assessment of liver fibrosis severity is essential in optimizing treatment in patients with chronic liver disease. Tc-99m GSA
scintigraphy has been shown to be useful in assessing regional liver functional reserve, because its liver uptake and blood clearance
have strong association with several hepatic function tests such as ICG15. However, the relationship between liver fibrosis and
quantitative indices by Tc-99m GSA imaging has not been fully elucidated. The purpose of this study was to evaluate the value of
quantitative assessment of Tc-99m GSA SPECT/CT to estimate the extent of liver fibrosis determined by hepatectomy specimen.

METHOD AND MATERIALS

Fifty-five patients who underwent Tc-99m GSA imaging before hepatectomy were studied. Following bolus injection of 185MBq Tc-
99m GSA, planar dynamic scintigraphy was performed for 20 minutes. Immediately after the planar acquisition, SPECT data was
acquired for 8 minutes (60 steps of 6 s/step and 128x128 matrix). SPECT images were reconstructed with CT attenuation
correction and scatter correction. Liver uptake ratio (LUR) defined as radioactivity in whole liver divided by injected radioactivity
was calculated. LHL15, a conventional index used for Tc-99m GSA planar scintigram, was also measured. LUR and LHL15
measurements were compared with the histopathological grade of liver fibrosis (F0-F4: F0, absence of fibrosis; F4, severe fibrosis).

RESULTS

LUR measured by SPECT/CT had significant negative correlation with the liver fibrosis stage (p<0.0001, r=-0.60). LUR in patients
with severe liver fibrosis (F4) (30.7±12.8%) were significantly lower than those with absence/mild liver fibrosis (F0-1) (49.8±6.6%,
p<0.0001) and intermediate liver fibrosis (F2-3) (46.0±9.3%, p=0.017) (Figure 1A). The areas under ROC curve of LUR for the
prediction of severe liver fibrosis (F4) was 0.90 (Figure 1B). With an optimal LUR threshold of 40.4%, the sensitivity and specificity
of LUR in detecting severe liver fibrosis was 90.9%(10/11) and 90.9%(40/44). The sensitivity and specificity of LHL15 to diagnose
severe liver fibrosis was 72.7%(8/11) and 81.8%(36/44), respectively.

CONCLUSION

Quantitative assessment of Tc-99m GSA SPECT permits accurate prediction of severe liver fibrosis with the sensitivity and
specificity of > 90%.

CLINICAL RELEVANCE/APPLICATION

Liver uptake ratio quantified with Tc-99m GSA SPECT/CT is a promising biomarker to estimate the severity of liver fibrosis.
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PURPOSE

To validate Look-Locker T1 map on EOB-MRI for the calibration performance, reproducibility, and diagnostic value to estimate liver
function.

METHOD AND MATERIALS

Look-Locker T1 map was established to scan a slice in 13 seconds. For calibration, a quantitative T1-phantom was generated using
Gd-EOB-DTPA solutions of various concentrations and was scanned to evaluate T1 linearity. In total 466 consecutive patients with
chronic liver disease or liver cirrhosis, MRIs were scanned with a T1-phantom attached. In the liver, T1 values on precontrast and
20-min postcontrast T1 maps were measured and its difference (ΔT1 = T1post - T1pre) and relative change (%ΔT1 = ΔT1 / T1pre)
were calculated. Relative liver enhancement at 20-min postcontrast T1-WI was calculated [%RLE = (SIpost - SIpre)/SIpre].
Correlation between MRI indices and Child-Pugh score was calculated. Accuracy of ΔT1, %ΔT1, and RLE to diagnose
decompensated cirrhosis was evaluated by receiver-operating-characteristics (ROC) analysis. Reproducibility of T1 value of
attached phantom across all patients (n=466) and test-retest repeatability of T1 map of the liver in the same patients (n=52) were
evaluated using repeatability coefficient (RC).

RESULTS

Phantom study showed excellent T1 linearity (coefficient of determination R2, 0.9737). In patients, the correlation coefficients
between MRI indices and Child-Pugh score was high in %ΔT1 (r=0.584), but low in ΔT1 (r=0.339) and %RLE (r=0.241). Accuracy to
diagnose Child-Pugh class B and C differentiating from class A was high in both %ΔT1 and RLE (AUC 0.798 and 0.838, respectively),
but low in ΔT1 (AUC 0.683). Accuracy to diagnose Child-Pugh class C differentiating from class A and B was excellent in both
%ΔT1, RLE and ΔT1 (AUC 0.993, 0.976, and 0.976, respectively). Reproducibility across all patients (RC 68.16) and test-retest
repeatability in the same patients (RCs, 74.7 in T1pre and 79.4 in T1post) were good.

CONCLUSION

T1 map using Look-Locker sequence on EOB-MRI showed promise for evaluating liver function in patients, especially diagnosing
decompensated liver cirrhosis. Of MRI indices, %ΔT1 might be the best index for liver function assessment.

CLINICAL RELEVANCE/APPLICATION

Breath-hold Look-Locker T1 map on EOB-MRI can overcome the conventional T1 map's limitation, a long scan time, thus can be
easily incorporated in the routine liver MRI for chronic liver disease.
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PURPOSE

Magnetic resonance elastography (MRE) and transient elastography (TE) are preferred surveillance tools for low-risk individuals with
liver disease. However, the estimated METAVIR fibrosis stage of these two studies are frequently discordant, obfuscating clinical
decision-making. This study aims to identify factors that may contribute to this discordance.

METHOD AND MATERIALS

The radiology database was queried for patients with a TE within 18 months of MRE study from January 1, 2015 to September 30,
2018. Relevant clinical data were collected and analyzed from identified subjects.

RESULTS

The subjects (N=35) had a mean age of 57.6 years and 51.4% were obese (BMI >= 30 kg/m2). The most represented liver disease
was nonalcoholic fatty liver disease (62.9%). The most represented comorbidities were hypertension (40.0%) and diabetes
(34.3%). A Pearson's chi-square test identified factors associated with discordance in estimated METAVIR fibrosis stage, defined as
difference in estimated stage (F0 to F4) greater than 1. Even with the small number of patients on diuretic therapy (n=14), there
was a statistically significant discordance associated with diuretic use (p=0.02). There was no significant discordance in individuals
with hypertension (p=0.62), or elevated serum creatinine (p=0.79).

CONCLUSION

This small, retrospective cohort study demonstrates a statistically significant discordance in estimated METAVIR fibrosis stage
between TE and MRE in patients on diuretic therapy (p=0.02).
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CLINICAL RELEVANCE/APPLICATION

Prior studies have demonstrated that venous congestion affects MRE and TE estimation of liver fibrosis. It has also been shown
that hepatic venous congestion preferentially accumulates in peripheral liver tissue. As MRE evaluates a larger proportion of the
patient's liver, prior research in heart failure patients suggest that MRE more completely characterizes the liver parenchyma.
Because TE primary evaluates peripheral tissue, its estimation of liver fibrosis may be more sensitive to changes in volume status.
Thus, our observed discordance between MRE and TE in patients on diuretics may be a result of the location of liver tissue
assessed. This suggests that MRE may be the preferred initial study for patients on diuretics as its fibrosis estimation may be less
affected by fluctuations in volume status. Further study on variability of estimated fibrosis by TE and MRE with concomittant
diuretic use is warranted.
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PURPOSE

The prognosis of patients with chronic hepatitis depends on fibrotic progression. As the transition from minimal to intermediate
fibrosis is a major deleterious step, the accurate diagnosis of minimal fibrosis is of clinical importance. Liver biopsy, the reference
standard for diagnosing and staging liver fibrosis, is invasive. As MR elastography, an imaging method for diagnosing liver fibrosis,
may not be available in many hospitals, we developed a new method for its estimation on gadoxetic acid-enhanced liver MR images
using support vector machines (SVM), a traditional application of machine learning. We assessed the diagnostic ability of our SVM
analysis using parameters derived from gadoxetic acid-enhanced MR images for identifying minimal liver fibrosis.

METHOD AND MATERIALS

We included 182 patients with pathologically-diagnosed fibrosis stages. The parameters were based on texture analysis of
hepatobiliary-phase images. To investigate the significant parameters for the staging of liver fibrosis we performed univariate
logistic regression analysis. Parameters with statistical significance were subjected to analysis using multi-class SVMs, and their
ability to identify minimal liver fibrosis (F-score >= 2) was determined. The FIB4 index which considers the patient age, the
aspartate aminotransferase- and alanine aminotransferase level, and the platelet count was also calculated because it is correlated
with the severity of liver fibrosis.

RESULTS

Univariate logistic regression analysis revealed that mean, standard deviation, skewness, kurtosis, the angular second moment,
contrast, and entropy were important for the staging of liver fibrosis. The FIB4 index was also significant. The sensitivity,
specificity, and accuracy for staging minimal liver fibrosis were 91.5, 55.8, and 81.3% for SVM analysis and 85.4, 60.4, and 78.7%
for the FIB4 index based on an optimal cutoff value of 1.90.

CONCLUSION

SVM analysis using parameters derived from gadoxetic acid-enhanced MRI scans was more accurate than the FIB4 index for the
staging of minimal liver fibrosis.

CLINICAL RELEVANCE/APPLICATION

SVM analysis using gadoxetic acid-enhanced MRI scans of the liver is a promising method for assessing minimal liver fibrosis.
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PURPOSE

The utility of direct-acting antiviral therapy (DAA) in improving liver fibrosis in patients with chronic hepatitis C virus infection
remains unclear. Recent studies demonstrated a strong correlation between hepatic extracellular volume fraction (ECV), assessed
using contrast-enhanced CT (CE-CT), and histologic liver fibrosis. Additionally, the fibrosis-4 index (FIB-4) has been proposed as a
surrogate marker for hepatic fibrosis in patients with chronic liver disease. This study aimed to evaluate time-dependent changes in
ECV using multiphasic contrast-enhanced CT and FIB-4 before and after DAA, and to clarify the difference between both indices.

METHOD AND MATERIALS

Study participants included 41 patients with hepatitis C virus infection who achieved sustained virological response after DAA. All
patients underwent multiphasic CE-CT and biochemical examination of blood before and after DAA (pre-treatment, time point 1
(T1); less than 6 months after DAA, T2; 6 to 12 months, T3; 12 to 24 months, T4; greater than 24 months, T5). Absolute



enhancements (in Hounsfield units) of the liver parenchyma (Eliver) and aorta (Eaorta) were measured on precontrast and
equilibrium phase scans. ECV was calculated using the following equation: ECV (%) = ΔHUliver/ΔHUaorta × (100 - Hematocrit [%]).
FIB-4 was simultaneously calculated using age, AST, ALT and platelet count.

RESULTS

ECV and FIB-4 after DAA showed a significant decrease at the end of the study period as compared to their values at T1 (ECV:
27.49 ± 3.72 and 29.45 ± 4.83, p=0.022; and FIB-4: 3.07 ± 1.88 and 4.40 ± 3.47, p=0.001, respectively). ECV showed a significant
positive correlation with FIB-4 (r=0.458, p=0.003) at T1, although there was no correlation at the end of the study period
(r=0.170, p=0.289). In ECV comparisons between the different time points, a significant difference was seen between T1 and T4,
and T1 and T5 (p=0.046 and 0.022, respectively). In FIB-4 comparisons, significant differences were seen between T1 and all other
time points (p=0.003 to p<0.001), although no differences in FIB-4 were seen in all comparisons between T2 to T5 (p>0.05).

CONCLUSION

ECV decreased slowly after DAA, suggesting an improvement in hepatic fibrosis. On the other hand, FIB-4 decreased immediately,
probably due to an improvement in hepatic inflammation.

CLINICAL RELEVANCE/APPLICATION

ECV has the potential to be a non-invasive biomarker for the assessment of liver fibrosis after DAA.
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PURPOSE

to better characterize intrahepatic recurrence <20mm after resection of HCC using gadoxetic acid-enhanced MR imaging

METHOD AND MATERIALS

Between March 2012 and January 2017, a total of 373 nodules (median size, 1.4 cm; range, 5.5-19 mm) in 204 HCC patients
(median age, 55 years; range, 27-79 years) with chronic hepatitis B virus (HBV) infection after hepatectomy underwent gadoxetic
acid-enhanced MR imaging and were included in the retrospective study. Diagnostic performance of the LI-RADS systems were
calculated for characterizing recurrence. The modified diagnostic algorithms were proposed by combining significant imaging
biomarkers respectively related to subcentimeter and 10-20mm recurrences in multivariate analyses and were compared with the
LI-RADS imaging criteria by using McNemar test.

RESULTS

The multivariate analyses showed that nonrim arterial phase hyperenhancement and the three LI-RADS ancillary features
(hepatobiliary phase hypointensity, mild-moderate T2 hyperintensity and restricted diffusion) were significantly related with
recurrence <20mm. For subcentimeter recurrence, the modified diagnostic algorithm of combining at least two of the three ancillary
features achieved better diagnostic performance (sensitivity: 83.3%; specificity: 87.7%) than the LI-RADS 4 criteria (sensitivity:
88.9%, P=0.211; specificity: 70.8%, P=0.006). For 10-19 mm recurrence, combining nonrim arterial phase hyperenhancement and
at least one of the three ancillary features achieved significantly enhanced sensitivity of 85.1% and relative high specificity of
86.5% than the LI-RADS 5 criteria (sensitivity: 63.5%, P<0.001; specificity: 94.2%, P=0.134).

CONCLUSION

The diagnostic algorithms for subcentimeter and 10-19mm recurrent HCC should be stratified. For subcentimeter recurrences, the
modified diagnostic algorithm on gadoxetic acid-enhanced MRI demonstrated preserved high sensitivity with significantly enhanced
specificity than LI-RADS 4 criteria.

CLINICAL RELEVANCE/APPLICATION

The multivariate analyses showed that arterial phase hyperenhancement was the most reliable major feature for characterizing 10-
20 mm recurrence while the ancillary features were more valuable for characterizing <10mm recurrence. 3. Our modified diagnostic
algorithms demonstrated significantly enhanced sensitivity with preserved high specificity for characterizing recurrent HCC <20mm.
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PURPOSE

To evaluate the baseline MRI characteristics in predicting disease-free survival (DFS) and cancer-specific survival (CSS) in patients
with T3 LARC and to explore individualized prognostic risk-stratification models.

METHOD AND MATERIALS

This study retrospectively reviewed 256 T3 LARC patients evaluated from January 2008 to December 2012 in our institution with an
average follow-up period of 6.1 years. Two trained radiologists independently evaluated baseline MRI characteristics and reached
consensus. Kaplan-Meier survival curves and Cox regression analysis were used to determine the relationship of MRI parameters and
other clinicopathological factors to DFS and CSS using SPSS. R software was used to develop individualized risk-stratification
nomograms for 3-year and 5-year DFS and CSS. Independent validation was assessed by Harrell concordance (C)-index.

RESULTS

Independent predictors of DFS were found to include baseline MRI-defined T3 substaging (hazard ratio, HR = 3.09, P < 0.001),
extramural venous invasion (EMVI) grading (HR = 3.08, P < 0.001), rectal mucinous adenocarcinoma (RMAC) (HR = 2.44, P < 0.001),
threatened mesorectal fascia (MRF) (HR = 1.73, P = 0.038), neoadjuvant chemoradiotherapy (NCRT) (HR = 0.44, P < 0.001) and an
elevated pretreatment carcinoembryonic antigen (CEA) level (HR = 1.93, P < 0.001). In addition, T3 substaging (HR = 4.09, P <
0.001), EMVI grading (HR = 2.19, P < 0.001) and NCRT (HR = 0.58, P = 0.006) independently affected CSS. The nomograms
permitted individualized prediction of 3-year and 5-year DFS and CSS probability with high performance (C-index range, 0.848-
0.883).

CONCLUSION

Baseline MRI-defined T3 substaging, EMVI grading, threatened MRF, RMAC, and elevated pretreatment CEA were adverse
prognosticators, whereas NCRT promoted positive outcome, in patients with T3 LARC. The models can facilitate individualized
pretreatment survival risk-stratification.

CLINICAL RELEVANCE/APPLICATION

This study identified independent prognostic factors and developed nomogram models with high performance for individualized
pretreatment prediction of 3-year and 5-year disease-free survival and cancer-specific survival in patients with T3 locally advanced
rectal cancer. The models can facilitate individualized pretreatment survival risk-stratification and aid in clinical decision-making.
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PURPOSE

Quantifying interobserver variability is an important part in evaluating medical imaging. Interpretation of MR enterography (MRE) is
complex, and to date there has been little research into interobserver variability across multiple observers.

METHOD AND MATERIALS

The study utilised datasets from a prospective trial comparing the diagnostic accuracy of MRE and US for CD (either newly
diagnosed or relapsing disease) recruited from 8 centres. A construct reference standard (multidisciplinary panel diagnosis) was
used, incorporating 6 months follow up. 73 (28 new diagnosis, 45 suspected relapse) trial MREs were interpreted 3 times by one of
27 radiologists via an online platform (Biotronics 3Dnet). Radiologists were randomly allocated datasets, blinded to each other's
interpretation, patient's symptoms and history, and documented the presence/location of small bowel and colonic disease. Data
was analysed separately for new diagnosis and relapse cohorts. Interobserver variability was measured by averaging percentage
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agreement with the consensus reference standard across the 3 reads, grouped as disease positive or negative. Prevalence
adjusted bias adjusted kappa (PABAK) was reported. Agreement between the radiologists irrespective of agreement with the
reference standard was also reported.

RESULTS

For newly diagnosed patients, overall percentage agreement for small bowel disease presence against the consensus reference was
68%, with kappa coefficient(κ) 0.36 (fair agreement). Agreement for colonic disease presence was 61%, κ 0.21(fair agreement).
For relapsing cohort, overall percentage agreement for small bowel disease presence against the consensus reference was 76%, κ
0.51(moderate agreement). Agreement for colonic disease presence was 61%, κ 0.21(slight agreement). Agreement was similar
when reads were considered without reference to the consensus reference (72% and 60% for small bowel and colonic disease
presence respectively).

CONCLUSION

Based on data from a multi-reader, multicenter prospective trial, there is fair to moderate agreement between radiologists for the
presence of small bowel and colonic disease against an independent standard of reference

CLINICAL RELEVANCE/APPLICATION

Compared to an independent standard of reference there is fair to moderate agreement between radiologists for the presence of
enteric disease on MRE. This indicates the need for standardised training.
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PURPOSE

To study the relationship between MRI-detected pretreatment lateral pelvic lymph node (LPLN) metastasis and prognosis in patients
with locally advanced rectal cancer treated with neoadjuvant chemotherapy-radiation therapy (CRT).

METHOD AND MATERIALS

This retrospective study included 517 patients with locally advanced rectal cancer evaluated from August 2008 to December 2014.
Baseline and post-CRT MRI and follow-up data were retrieved for all patients. MRI findings of LPLN metastasis were evaluated.
Kaplan-Meier curves and ROC analysis were used to determine the relationship of baseline MRI findings to overall survival.

RESULTS

227 patients (43.9%) had visible LPLNs with short axis of at least 5mm on pretreatment MRI. Univariate cox analysis indicated that
the short axis (HR=1.12, 95%CI: 1.04-1.21, p<0.01) as well as the long axis of the largest LPLN (HR=1.07, 95%CI:1.02-1.13,
P=0.01) were associated with the overall survival (OS). However, there was no significant relation to the metastasis free survival or
the local recurrence free survival. A cut-off of 8mm and 12mm were selected for short and long axis respectively by using survival
ROC analysis. Kaplan-Meier method showed LPLNs with a short axis greater than 8 mm resulted in a significantly poor OS (3-year
OS 92.5% vs 79.7% for less than 8mm vs equal to or greater than 8mm, P<0.01). LPLNs with a long axis greater than 12 mm
resulted in a significantly poor OS (3-year OS 92.3% vs 77.3% for less than 12mm vs equal to or greater than 12mm, P<0.01).

CONCLUSION

The presence of lateral pelvic lymph node (LPLN) was associated with overall death in patients with locally advanced rectal cancer.
Further research is needed about which pretreatment features of the LPLN predict prognosis and what is needed to prevent these
from developing.

CLINICAL RELEVANCE/APPLICATION

The presence of lateral pelvic lymph node at baseline MRI in local advanced rectal cancer is associated with overall survival in
patients with locally advanced rectal cancer.
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PURPOSE

To develop and validate a qualitative, visual scale that can be used to grade severity of hepatic steatosis on in and opposed phase
imaging.

METHOD AND MATERIALS

An IRB approved retrospective study was performed. From our institutional PACS, 429 MRI exams were identified that included both
quantitative evaluation of proton density fat fraction (PDFF), and dual gradient echo in and opposed phase imaging. PDFF was
calculated using the IDEAL-IQ technique (GE Healthcare, Milwaukee, WI). A subset of 113 patients was selected, (44 men and 66
women, ranging from 24-77 years of age), with PDFF ranging from 2% to 43%. Cases with abnormal hepatic iron concentrations
(n=4) were excluded. Two readers independently provided visual steatosis score (VSS) according to our proposed 7-point scale
based on visual cues, using in and opposed phase imaging only, without reference to clinical history, PDFF or other images. The
VSS and PDFF were then compared for each study. ANOVA was performed to identify differences in PDFF as a function of VSS.
95% confidence intervals (CI) were constructed to determine the PDFF values that correlated with each VSS. Interclass correlation
coefficient (ICC) was calculated to assess reliability (agreement and correlation).

RESULTS

ANOVA showed a statistically significant difference in PDFF for each VSS (p < 0.05). 95% CI of PDFF for each VSS were as follows.
VSS-0: PDFF 4 to 6%; VSS-1: PDFF 7 to 12%; VSS-2: PDFF 15 to 18%; VSS-3: PDFF 26 to 29%; VSS-4: PDFF 31 to 40%; VSS-5:
No exams scored; VSS-6: PDFF 35 to 45%. ICC was 0.92, indicating excellent reliability.

CONCLUSION

Specialized sequences for quantitative evaluation of hepatic steatosis are not always included in routine MR abdomen examination.
Simple dual-echo technique (matched in and opposed phase) is routinely used as a component of abdominal MRI, including for
detecting hepatic steatosis, but severity of steatosis on these sequences is subjective and not standardized. We propose a visual
scale that can easily be employed during interpretation which can reliably differentiate various degrees of steatosis in the range
commonly seen clinically (0 to 40%).

CLINICAL RELEVANCE/APPLICATION

Simple visual cues can be used to qualitatively grade hepatic steatosis on in and opposed phase imaging, providing greater
standardization than currently utilized; these grades are reproducible between readers and demonstrate distinct degrees of
steatosis as validated by PDFF.
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PURPOSE

In clinical practice, it is difficult to differentiate non cirrhotic portal hypertension (NCPH) from cirrhotic portal hypertension (CPH),
based only on clinical and non-invasive objective methods. In this study we evaluated the utility of MR Elastography (MRE) for
differentiating NCPH from CPH

METHOD AND MATERIALS

From our database we retrospectively identified 60 patients with NCPH and had MRE. Forty age and sex-matched patients with CPH
who had MRE formed the control group. Liver morphologic features, signs of portal hypertension, and overall impression of cirrhosis
and PH on MRI images were evaluated. MRE was performed with standard clinical 2D-GRE-MRE sequence. Regions of interest (ROI)
were drawn on both liver and spleen on the stiffness map and mean stiffness measurements (kilopascals, kPa) were generated for
liver stiffness (LSM) and spleen stiffness (SSM) for each subject. Chi-square analysis for morphologic features and non-parametric
analysis for mean LSM, mean SSM, and mean SSM/mean LSM ratio (SSM/LSM) were performed for significant differences. Receiver
operating curve (ROC) analysis was also performed when differences were significant.

RESULTS

Mean LSM was significantly higher in CPH group than NCPH [9.7 kPa (95% CI 6.3-13.1) vs. 3.4 kPa (95%CI, 2.0-4.8), p<0.001].
Meanwhile mean SSM was not significantly different between CPH and NCPH [7.8 kPa (95%CI, 6.1-9.5) vs. 8.0 kPa (95%CI, 3.7-
12.3), p=0.21]. SSM/LSM ratio was significantly higher in NCPH than CPH [2.6 kPa (95%CI, 1.0-4.2), vs. 0.9 kPa (95%CI, 0.6-1.2),
p<0.001]. ROC analysis showed that a mean LSM >5.3 kPa had 100% sensitivity, 99% specificity and 98% accuracy to differentiate
NCPH from CPH. SSM/LSM ratio of <1.3 had 88% sensitivity, 84% specificity and 92% accuracy to differentiate NCPH from CPH.
Among the MRI morphological features, only the presence of esophageal varices (CPH > NCPH, p<0.018), the presence of
perisplenic collaterals (NCPH>CPH, p<0.04) and the overall impression of cirrhosis (CPH> NCPH, p<0.01) were significantly different.

CONCLUSION

MR Elastography is a useful, non-invasive tool that can help differentiate NCPH from CPH.
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CLINICAL RELEVANCE/APPLICATION

Non cirrhotic portal hypertension (NCPH) is difficult to differentiate from cirrhotic portal hypertension (CPH). MRE is an accurate
non-invasive technique that can help differentiate NCPH from CPH.
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PURPOSE

To evaluate the role of volumetric ADC (vADC) and volumetric venous enhancement (vVE) in predicting the grade of tumor
differentiation in hepatocellular carcinoma (HCC).

METHOD AND MATERIALS

This HIPPA compliant retrospective study was approved by our institutional review board. The study population included 136 HCC
patients (188 lesions) who had baseline MR imaging and pathologic report of the HCC either by biopsy or liver transplantation
between January 2001 and June 2017. Volumetric measurements of venous enhancement (VE) and apparent diffusion coefficient
(ADC) were performed on baseline MRI. The tumors were histologically classified into two groups (low-grade and high-grade). The
parameters between the two groups were compared using bivariate and multivariable analysis.

RESULTS

A total of 136 patients, with a median age of 61(56-67) were evaluated. 111 were male and 25 were female. Lesions with higher
vADC values and higher absolute vADC-skewness were more likely to be high-grade on histopathology assessment (p=0.001 and
p=0.0291, respectively). Also, venous enhancement showed a trend to be lower in high-grade lesions (p=0.079). vADC value of
1218.19 (x10-6 mm2/s) resulted in the highest sensitivity and specificity (77% and 74%, respectively) in distinguishing between the
2 groups. Additionally, vADC-skewness showed association with patient survival (HR=1.64, p=0.035; per increments in skewness).

CONCLUSION

vADC shows the highest accuracy in predicting HCC differentiation. Novel imaging biomarkers depicting tumor heterogeneity (e.g.
skewness/kurtosis) could also be used to predict tumor features and patient's survival.

CLINICAL RELEVANCE/APPLICATION

Volumetric functional MRI metrics can be considered as non-invasive measures for determining tumor histopathology in HCC. These
metrics can be used for modifying the management approach and reduce the need for tumor biopsy.
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PURPOSE

To evaluate the Clinical validation of Synthetic MRI in rectal cancer and extramural fat invasion.

METHOD AND MATERIALS

38 patients pathologically proven rectal cancer were included in the retrospective study, ethical approval and consent forms were
obtained. All the patients underwent MR scans with both conventional MR and synthetic MR. Two experienced radiologists
independently reviewed the images and identified the regions of normal rectal wall, tumor and extramural fat. The T1/T2/PD values
of these different regions were obtained using synthetic MR. T test, Wilcoxon signed-rank test, and Mann-Whitney U test were
used to contrast T1/T2/PD values between normal rectal wall and tumor, and that of extramural fat in rectal cancer between T1/2
stage cases and T3/4 stage cases. The diagnostic efficacy was evaluated using the ROC curve. The P<0.05 was used to indicate
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statistical significance

RESULTS

Compared with normal rectal wall, the rectal cancer had higher T2 value (P=0.00), however, T1 and PD values had no statistical
difference. ROC curve analysis: T2 value (AUC=0.706; 95%CI=0.591-0.822). All of the PD, T1 and T2 values of the extramural fat
of T3/4 stage rectal cancer higher than that of T1/2 stage rectal cancer (P=0.00). ROC curve analysis: PD value (AUC=0.808,
95%CI=0.685~0.930), T1 value (AUC=0.997, 95%CI=0.998~1.000), T2 value (AUC= 0.850, 95% CI = 0.699~1.000).

CONCLUSION

Synthetic MRI was useful in accessing rectal cancer and extramural fat invasion. Compare with the normal rectal wall, T2 value of
rectal cancer has significantly diagnostic efficiency. T1 value of extramural fat has the highest diagnostic efficiency for invasion of
rectal cancer.

CLINICAL RELEVANCE/APPLICATION

The results of this study indicated that Synthetic MRI was useful in evaluating rectal cancer and extramural fat invasion, especially
in the diagnosis of extramural fat invasion.
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PURPOSE

The evaluation of MRI after fistula-in-ano surgery has never been done. The aim was to evaluate the utility of MRI in postoperative
period after fistula-in-ano surgery.

METHOD AND MATERIALS

Preoperative MRI was done in all the patients and post-operative MRI was done to check radiological healing in clinically healed
fistulas or when postoperative complication/ healing problem was seen

RESULTS

1323 MRI were done in 1003 fistula-in-ano patients, out of which, 702 patients underwent surgery. In 702 patients, there were
361-recurrent fistulas,153-associated abscess, 388-multiple tracts, 146-horseshoe and 76-supralevator fistula. 320 postoperative
MRI were done in 180/702 patients.There were 189 grade I, 200 grade II, 52 grade III, 205 grade IV and 56 grade V fistula(St
James classification). The requirement of postoperative MRI was significantly higher in complex (grade III-V) than simple fistulas
(grade I-II) [43.5%(136/313) vs 11.3%(44/389) respectively, p<0.0001]. Lessons learnt in interpreting postoperative MRI scans --
MRI was quite accurate to assess healing as well as complications after fistula surgery. --Granulation tissue (healing tissue) and
inflammation in tissues (post surgery) looked hyperintense on T2 and STIR and was difficult to differentiate from active fistula
tract/ pus. Therefore MRI done in immediate postoperative period (upto 8 weeks post surgery) required care. --After complete
healing, the complete tract and internal opening becomes hypointense on T2 and STIR --The complete radiological healing takes at
least 10-12 weeks. So getting MRI scan for assessment of healing should be done after 12 weeks. --MRI is very accurate to
identify and diagnose postoperative complications like abscess formation, missed tract during surgery or non-healing of a tract. MRI
detects such complications even in clinically healed tracts. By early intervention, it helps to prevent delayed recurrence, abscess
formation and further spread of tracts. --Closure/healing of internal opening and intersphincteric tract are assessed quite
accurately by MRI and they correlate well with the fistula healing.

CONCLUSION

MRI is highly useful to assess healing and detect complications after fistula surgery espesially in higher grades.

CLINICAL RELEVANCE/APPLICATION

MRI is highly useful to assess healing and detect complications after anal fistula surgery. MRI scan for assessment of healing should
be done at least after 12 weeks of surgery.
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PURPOSE

Left-hemispheric strokes are more frequent and often have a worse outcome than their right-hemispheric counterparts. The
present study aims to evaluate whether laterality of cardiogenic cerebral embolization is affected by anatomical characteristics of
the aortic arch. We hypothesized that laterality varies between patients with a bovine versus standard arch branching.

METHOD AND MATERIALS

We retrospectively identified 1598 acute cardioembolic strokes in patients with atrial fibrillation from our institutional stroke
database (2009-2017). Selecting the first event in each patient yielded 1459 infarcts. Inclusion criteria were an acute anterior
circulation ischemic infarct and availability of both arch and brain imaging (MR or CT). Alternative causes of stroke (e.g. >50%
intra/extracranial stenosis ipsilateral to the stroke, lacunar infarct, dissection) and anomalous arch were excluded. Imaging was
reviewed for stroke characterization and laterality and arch branching pattern. Bovine arch denotes a common origin of the
brachiocephalic trunk and the left common carotid artery. Strokes were classified as bilateral, left or right hemispheric. Univariate
analysis was performed using Chi square tests.

RESULTS

The final cohort comprised 615 patients, mean age 77 (SD 11.8) with 376 women (61%). The majority were ethnic minorities (33%
white, 30% black, remainder mixed/Hispanic). Standard arch (n=424) stroke distribution was left 43.6% (185), right 45.1% (191)
and bilateral 11.3% (48). Bovine arch (n=191) stroke distribution was left 51.3% (98), right 35.6% (68) and bilateral 13.1% (25).
Bovine arches were associated with more left sided strokes compared with standard arches (p=0.035). Of note, 43% of patients
with bovine arch were black and there was an association between black race and bovine arch (p=0.0001).

CONCLUSION

Bovine aortic arch configuration is associated with left hemispheric laterality of cardioembolic stroke.

CLINICAL RELEVANCE/APPLICATION

Our study enriches the understanding that arch anatomy influences stroke laterality and highlights the need for further research
into the causative hemodynamic factors.
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PURPOSE

A systematic review of the literature was performed to identify studies using vessel wall MR imaging (VWI) to study intracranial
vasculopathies. A qualitative synthesis of each study and an assessment of MR technical heterogeneity and reporting quality was
conducted.

METHOD AND MATERIALS

PubMed, MEDLINE and EMBASE databases were searched up to September 2018 using inclusion/exclusion criteria for studies
assessing intracranial vasculopathies with VWI. Two independent reviewers screened potential studies and extracted data. Foreign
language articles were translated. The 22-point Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guideline was used to appraise reporting quality of analytic observational studies by calculating a Complete Reporting Score
(CRS=yes/[yes+no]) for each study; criteria were scored as 'yes' if reporting was fulfilled. Scores of each manuscript section
(introduction, methods, results, discussion) were also assessed. Inter-rater agreement was summarized by a Cohen's kappa (κ).
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guideline was used.

RESULTS

Among 2431 articles, 79 met the inclusion criteria. Work was contributed most frequently from Asia (68%, n=54), received federal
funding (62%, n=49), was retrospective (52%, n=42), and designed as analytic observational studies (51%, n=40). Intracranial
atherosclerosis (ICAD) was the most commonly studied intracranial vasculopathy (52%, n=41). Considerable MR technical
heterogeneity in magnet strength (range: 0.5T to 7T), spatial resolution (in-plane voxel size range: 0.11 to 1.27), and MR protocol
was present with postcontrast imaging performed in 62% (n=49) of the exams. Among the 40 analytic observational studies, the
overall mean STROBE CRS was 0.64 (range= 0.32-0.82); the introduction section had the strongest mean reporting score
(CRSIntro=0.99) compared to the methods section, which emerged as the weakest (CRSMethods=0.53).

CONCLUSION

Assessment of the literature showed considerable MR technical heterogeneity in MR imaging methods. Among the analytic
observational studies, the completeness of reporting based on STROBE guidelines, was variable.

CLINICAL RELEVANCE/APPLICATION

Reducing the heterogeneity of MR protocols in VWI studies and more consistent adherence to STROBE guidelines should maximize
effective synthesis and clinical translation of findings for intracranial vasculopathies.
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PURPOSE

This study aims to evaluate a quantitative radiomic approach based on High-resolution magnetic resonance imaging (HR-MRI) to
differentiate symptomatic intracranial artery plaque from asymptomatic plaque.

METHOD AND MATERIALS

This study retrospectively analyzed 158 patients with middle cerebral artery (MCA) and basilar artery (BA) stenosis underwent HR-
MRI between September 2013 and October 2016. Atherosclerosis plaques from MCA and BA were extracted as the region of interest
(ROI) for quantitative evaluation. The stenosis value, plaque area/burden, lumen area, intraplaque hemorrhage (IPH), contrast
enhancement ratio and 109 quantitative radiomic features were extracted and compared between symptomatic and asymptomatic
patients. Univariate analysis was applied first to find possible variable that was associated with symptoms. Student t-test or two-
sample Wilcoxon test was used if the variable was/was not normally distributed. P-values <0.05 were considered as statistical
significant. Multi-variate logistic analysis and a random forest model were used to evaluate the diagnostic performance.

RESULTS

A total of 158 patients met the inclusion criteria. There were 75 acute, 36 sub-acute symptomatic patients, and 47 asymptomatic
patients. Smoking (odds ratio [OR]=2.724; 95%CI,1.200-6.183), IPH (OR=11.340; 95%CI, 1.441-89.221) and enhancement ratio
(OR=6.865; 95%CI, 1.052-44.802) were independently associated with symptomatic plaques. The combined smoking, IPH and
enhancement ratio had an area under the curve (AUC) of 0.714 for identifying symptomatic plaques. Radiomic features in T2, T1
and CE-T1 images were associated with symptomatic plaques , whose AUC respectively are 0.801,0.835 and 0.846. The combined
all radiomic approach had a significantly higher AUC of 0.953. Combination of all features reached an AUC of 0.976, with accuracy
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of 87.4%. (Figure-1)

CONCLUSION

Radiomic analysis of intracranial artery plaque on HR-MRI accurately distinguished between plaques in patients who were
symptomatic and plaques in patients who were asymptomatic. The highest accuracy was achieved by combining radiomic features
with traditional assessment of clinical and morphological features.

CLINICAL RELEVANCE/APPLICATION

The favorable accuracy values in this study over those previously reported by conventional HR-MRI support the use of radiomic
analysis to improve identification of acute symptomatic plaque.
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PURPOSE

Using comprehensive advanced MR imaging at 3T, including carotid plaque imaging and ASL perfusion MR, we aim to identify
parameters that best distinguish between asymptomatic and symptomatic carotid stenosis, and to gather new evidence regarding
the mechanisms causing clinical symptoms.

METHOD AND MATERIALS

We recruited patients with ICA stenosis participating in ongoing trials, who had ASL and carotid plaque imaging in the same sitting.
Patients were assessed clinically for recent symptoms of TIA or stroke. MR images were analysed for the degree of stenosis, plaque
morphology, presence of intraplaque haemorrhage (IPH), collateral circulation of the circle of Willis, presence and severity of arterial
transit artefacts (ATAs). We used t-test and Fisher's exact test to investigate which features were associated with symptomatic
status.

RESULTS

44 patients met the inclusion criteria, 22 of these were symptomatic. ATAs were only seen in patients with a >70% stenosis (p for
association <0.001), and were associated with the configuration of the circle of Willis (p=0.001), particularly the absence of
anterior communicating artery (ACOM) (p=0.003). Associations between symptoms and degree of stenosis, IPH, and plaque surface
morphology were non-significant. However, patients with ATAs (n=16) were significantly more likely to be symptomatic than those
without ATAs (n=28) (p=0.004). Symptomatic status correlated further with the severity of ATAs (p=0.002).

CONCLUSION

ATA was the only predictor of recent ischaemic symptoms in patients with carotid stenosis.

CLINICAL RELEVANCE/APPLICATION

Haemodynamic factors play a greater role in the mechanism of TIA and stroke associated with carotid stenosis of >70% than
currently appreciated.
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PURPOSE

Using a large animal experimental middle cerebral artery occlusion model, this work sought to determine if there was a significant
change in the SWI signal intensity on regions of interest drawn in the penumbra and ischemic core based on perfusion and
diffusion-weighted imaging.

METHOD AND MATERIALS

Eight mongrel canines (20-30kg) underwent permanent endovascular occlusion of an M1 segment of the middle cerebral artery
(MCA) and acute ischemic stroke MR imaging. Anesthesia was chosen so as not to influence cerebrovascular reactivity. MRI was
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acquired on a 3 Tesla unit (Achieva, Philips Healthcare, Best, Netherlands) and included susceptibility- weighted imaging (SWI),
diffusion-weighted imaging (DWI) with the corresponding apparent diffusion coefficient (ADC) maps, and perfusion imaging.
Susceptibility- weighted imaging was acquired within the first 60 minutes of MCA occlusion. The signal intensity was calculated on
SWI images using Image J software (National Institutes of Health, Bethesda, Maryland). Regions of interests (ROI) were drawn
manually on the infarct core, penumbra, and deep gray matter and was compared to that of the corresponding contralateral side.
The infarct core was selected based on the hypointense areas on the ADC maps, penumbra chosen based on the perfusion imaging
and identified by the defect between the ADC abnormality and the perfusion defect. The normality of data was assessed using the
Shapiro-Wilk W test.

RESULTS

The median (interquartile range) of signal intensity on the infarct core (374.6 (366.5-393.6), vs. 432.6 (412.3-448.2), P-
value<0.0001), and on the penumbra (433.7 (407.6-458.9) vs. 491.6 (467.6-510), P-value<0.0001) was significantly lower than
signal intensity on their uninvolved contralateral side. The mean ± SD of signal intensity was also significantly lower on deep gray
matter compared to the uninvolved contralateral side (418.1 ± 44.89 vs. 464.5± 42.61, P-value<0.0001).

CONCLUSION

Signal intensity significantly drops during the hyperacute phase of MCA occlusion in the infarct core, penumbra, and deep gray
matter comparing to the contralateral side. Presumably, this is a result of deoxyhemoglobin effect and venous vasodilation in the
early stages of ischemia.

CLINICAL RELEVANCE/APPLICATION

Susceptibility- weighted imaging could possibly be used as a fast and noninvasive imaging to predict cerebral hemodynamic
changes.

Participants
Yoshiyuki Watanabe, MD, PhD, Suita, Japan (Abstract Co-Author) Research Grant, Canon Medical Systems Corporation; Research
Grant, Dai Nippon Printing Co, Ltd; Speakers Bureau, General Electric Company
Hiroki Yano, Sakai, Japan (Presenter) Nothing to Disclose
Satoshi Umeyama, Tokyo, Japan (Abstract Co-Author) Employee, Dai Nippon Printing Co Ltd
Takahiro Tanaka, Tokyo, Japan (Abstract Co-Author) Employee, Dai Nippon Printing Co, Ltd
Hiroto Takahashi, MD, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Masahiro Fujiwara, MD, Suita , Japan (Abstract Co-Author) Nothing to Disclose
Takuya Fujiwara, MD, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Hisashi Tanaka, MD, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Atsuko Arisawa, MD, Osaka, Japan (Abstract Co-Author) Nothing to Disclose
Noriyuki Tomiyama, MD,PhD, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Hajime Nakamura, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Kazuhisa Yoshiya, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Kenichi Todo, Suita, Japan (Abstract Co-Author) Nothing to Disclose
Atsushi Nishida, Shinjuku , Japan (Abstract Co-Author) Employee, Dai Nippon Printing Co, Ltd
Tsutomu Nakagawa, Tokyo, Japan (Abstract Co-Author) Employee, Dai Nippon Printing Co, Ltd

For information about this presentation, contact:

watanabe@radiol.med.osaka-u.ac.jp

PURPOSE

To elucidate the diagnostic performance with deep learning-based computer-aided detection (CAD) for non-expert and expert
doctors in detecting cerebral hemorrhage from head CT.

METHOD AND MATERIALS

40 head CT datasets were evaluated by 15 doctors (5 board certificated radiologists, 5 radiology residents, and 5 interns). The CT
datasets have 16 normal and 24 hemorrhagic patients with 48 intracranial hemorrhagic lesions including 5 types of cerebral
hemorrhages: extradural hematoma, subdural hematoma, intracerebral hemorrhage, subarachnoid hemorrhage, and intraventricular
hemorrhage. The doctors attended 2 reading sessions: diagnosing without and with CAD (more than a week between 2 reading
sessions). All doctors annotated the hemorrhagic regions and gave them the degree of confidence on a scale of one to ten. Our
CAD system was developed with 522 patients' head CT which consist of 242 normal (5,929 slices) and 280 hemorrhagic patients
(2,899 slices), and detection results were displayed as corresponding probability heat maps using U-Net and a machine learning-
based false-positive removal method. The normal and hemorrhagic patients were randomly split into training (90%) and validation
(10%) datasets and used for constructing CAD. Sensitivity, specificity, and accuracy were evaluated using a paired t test. In
addition, a figure of merit (FOM) derived from the jackknife free-response receiver operating characteristic were evaluated.

RESULTS

The mean accuracy of all doctors with patient-based evaluation significantly increased from 83.7% to 89.7% (p<0.01) by using
CAD. In addition, the accuracies of board certificated radiologists, radiology residents, and interns showed 92.5%, 82.5%, and
76.0% (without CAD) and 97.5%, 90.5%, and 81.0% (with CAD), respectively. The rate of increase of the mean accuracy for non-
expert doctors was 6.5%; it was greater than that for expert doctors (5.0%). The mean FOM of all doctors increased from 0.78 to
0.82 (p<0.05) by using CAD.

CONCLUSION

The diagnostic performance and confidence of intracranial hemorrhage detection improved among all doctors, especially for non-
expert doctors by using CAD.

CLINICAL RELEVANCE/APPLICATION
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Our CAD software could improve the diagnostic performance of all doctors in detecting hemorrhage from head CT and reduce the
missed reports of faint or small hemorrhage, especially for non-expert doctors.
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PURPOSE

Timely and accurate outcome prediction in intracerebral hemorrhage (ICH) patients is important for optimizing rehabilitation
strategy. The objective of this study was to investigate if a deep neural network model can predict recovery outcome in patients
with ICH at 3 months using T2-weighted fluid-attenuated inversion recovery (FLAIR) imaging data.

METHOD AND MATERIALS

A convenience sample of 53 left thalamocapsular ICH patients (hemorrhagic volume < 20cc; mean age = 52.4 yrs) were included
from the Ethnic/Racial Variation in Intracerebral Hemorrhage (ERICH) study. T2-weighted FLAIR data were acquired using clinical
protocols in this multicenter cohort. A deep learning model was trained to identify patients likely to have unfavorable outcomes,
defined as 3-month modified rankin scale (mRS) score 3-6. As shown in Figure 1, we employed a pre-trained VGGNet-19 model as a
feature generator to learn high-level features from input FLAIR images. We then built a convolutional neural network (CNN) classifier
based on the high-level features to identify the patients with unfavorable outcomes. Rotation and shift-based data augmentation
strategy was implemented to increase the training samples by 20 times (but not testing samples). Performance was evaluated using
5 fold cross-validation with the metrics of accuracy, sensitivity, specificity, and area under the receiver operating characteristic
curve (AUC).

RESULTS

Our model was able to correctly identify patients likely to have unfavorable outcomes with an accuracy of 81.8% (95% confidence
interval: 80.7%, 82.9%), AUC of 0.82 (0.80, 0.83), sensitivity of 90.6% (89.6%, 91.6%) and specificity of 72.6% (70.1%, 75.1%).

CONCLUSION

This work demonstrates the feasibility of deep learning approach for predicting outcomes of ICH patients using only FLAIR imaging
data with a promising accuracy. Future model improvements will include the incorporation of clinical data. A larger multidimensional
study is important to validate our approach.

CLINICAL RELEVANCE/APPLICATION

Deep learning model on FLAIR imaging data can identify ICH patients likely to have unfavorable outcome. Such prognostic model can
potentially help with the treatment decision and rehabilitation strategy optimization.
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PURPOSE

Microstructural investigation of stroke is one of the flagship clinical applications of diffusion tensor imaging (DTI). The purpose of
this work was to examine the interaction effect of sex and clinical scores on stroke microstructure measured using DTI. It was
hypothesized that using the microstructural difference between the contra and ipsilesional regions would be statistically more
powerful than using the microstructural measures within the lesion. It was further hypothesized that considering the distributional
difference of their microstructure, instead of the difference between their averages, would be more sensitive in gleaning this effect.

METHOD AND MATERIALS

Diffusion weighted MR images on n=16 subjects (ages: 52.8+/-14.5(n=6 females), 62.4+/-14.1(n=10 males)) were acquired with a
b-value of 2000 s/mm2 along 56 unique non-colinear gradient directions, in addition to 10 non-diffusion weighted (b=0) images.
Preprocessing was performed using FSL's eddy to remove distortions from eddy currents and motion. The analysis was performed
using the four main (DTI) measures: fractional anisotropy (FA), mean diffusivity (MD), axial diffusivity (AD) and radial diffusivity
(RD) and two clinical covariates: the ratio of acute time period to age and normalized verbal fluency (corrected for age and
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education) at the time of MRI. The acute time period is the number of days between MRI visit and stroke onset. A linear model that
includes the interaction effect of sex and clinical covariates was fit for each of the following dependent variable: (1) average DTI in
the acute ipsilesion mask, (2) difference between the average DTI in contra and ipsilesional masks and (3) microstructural
asymmetry (MASY) computed using symmetrized Kullback-Leibler divergence between DTI distributions of contra and ipsilesional
masks. The p-values for the interaction effect from the models were reported.

RESULTS

The main results are summarized in Figure 1. The microstructural features were positively correlated with acute time period ratio
and inversely correlated with verbal fluency.

CONCLUSION

The relationships between clinical scores and microstructural asymmetry of DTI in stroke were more pronounced in males compared
to females.

CLINICAL RELEVANCE/APPLICATION

(delaing with interaction effects in stroke microstructure) 'Distributional difference approach is recommended for greater statistical
sensitivity to relationships between clinical scores and imaging.'
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PURPOSE

To quantify the clinical impacts and radiation dose of a novel fluoroscopic x-ray detector that combines high definition (Hi-Def)
crystalline-Si imaging modes with 76µm pixels and high efficiency amorphous-Si imaging modes with 194µm pixels.

METHOD AND MATERIALS

DICOM Radiation Dose Structured Report (RDSR) data was collected for all neurointerventional procedures performed before and
after installation of the Hi-Def detector at a single center over a 32 month period. There were 1,702 pre- and 2,499 post-Hi-Def
cases with over 390k irradiation events in total. A real-time patient skin dose tracking system was used to monitor peak skin dose
during the Hi-Def cases. A two-sample student's t-Test analysis was performed to compare various technical parameters included
in the RDSR before and after installation of the new Hi-Def technology. To further investigate any potential impacts on radiation
dose, cumulative air kerma, dose area product and peak skin dose were plot as a function of Hi-Def utilization as a percentage of
the total number of irradiation events.

RESULTS

Hi-Def modes were used in more than 50% of the most complicated cases defined as having procedure times lasting more than 90
minutes. Improved visualization capabilites were demonstrated especially during device deployment and manipulation. Average
procedure time and the total number of irradiation events were both significantly reduced by 9% (p< 0.01). Average fluoro time,
number of CBCT scans and cumulative air kerma were trending lower (5-10% less) but not yet reaching statistical significance
(0.05< p < 0.16). Peak skin dose data was available for 1,518 cases with 97.7% and 99.5% of cases below 3Gy and 5Gy,
respectively. No correlation was observed (R2< 0.10) using a best of all fits for all dosimetric indications as a function of Hi-Def
utilization.

CONCLUSION

Preliminary results from over 4,000 neurointerventional procedures at a single center demonstrate that the improved spatial
resolution of the Hi-Def detector may result in reduced procedure time and number of irradiation events. In addition, there was no
observable increase in patient dose with the utilization of the Hi-Def detector.

CLINICAL RELEVANCE/APPLICATION

This is the first study investigating clinical benefits of a new detector that can provide more than 2x the spatial resolution of any
other clinically available technology and no patient dose penalty.
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CONCLUSION

The CS with denoising improved tumor-to-liver contrast and image quality in high temporal resolution HBP cine-MRI, which can be
potentially applied for stereotactic body radiotherapy.

Background

For radiotherapy of the liver, cine-MRI has been used to track respiratory-induced motion of the liver and tumor, and to assist
accurate delineation of tumor volume. However, tumor boundaries cannot be clearly defined when using balanced SSFP and single-
shot T2-weighted sequences because of poor tumor-to-liver contrast. Recent development of Compressed SENSE (CS) enables to
accelerate temporal resolution while maintaining contrast resolution. This study aimed to develop and assess hepatobiliary phase
(HBP) cine-MRI using CS.

Evaluation

Twenty patients underwent HBP cine-MRI after gadoxetic acid injection, consisted of modified 2D-GRE T1-weighted TFE sequence
with saturate recovery prepulse (TR/TE, 3.1/1.46 ms; FA, 30°; FOV, 380 mm; acquisition matrix, 112×201; slice thickness, 3mm) in
every 0.5 second for one minute. The images were acquired with SENSE (factor, 4), CS (factor, 4) without denoising (CS-no), and
CS with strong denoising level (CS-strong) to assess the capability of CS for image quality improvement. For quantitative analysis,
signal noise ratio of the liver and tumor (SNRLiv, SNRTum) and liver-to-tumor contrast ratio (CRLiv/Tum) were measured. For
qualitative analysis, two radiologists evaluated lesion conspicuity, contrast enhancement, image noise, motion smoothness, and
overall quality on a 4-point scale. The SNRLiv and SNRTum were 6.8 ± 2.7 and 2.8 ± 0.8 for SENSE, 6.7 ± 2.8 and 3.0 ± 1.0 for CS-
no, and 14.4 ± 3.9 and 5.7 ± 2.8 for CS-strong, respectively (P<.001, repeated measures ANOVA). The CRLiv/Tum was 0.47 ± 0.13
for SENSE, 0.43 ± 0.12 for CS-no, and 0.49 ± 0.16 for CS-strong (P>.05). The CS-strong showed significantly higher image quality
(P<.01, Kruskal-wallis H test) except for motion smoothness (P=.11).

Discussion

The CS can suppress aliasing artifact using random undersampling of k-space trajectory, enabling to apply wavelet transformation
and denoising. This algorithm substantially increased SNR, contributed to improvement of contrast ratio and image quality in HBP
cine-MRI.
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PURPOSE

Multi-Band SWeep Imaging with Fourier Transformation (MB-SWIFT) MRI could have novel and specific application in bone where
capturing mineral and remaining 40% of the composite tissue that confers to bone quality and strength is desired. We describe a
comprehensive set of biomarkers to characterize material-level and biochemical components that are "missed" when using gold-
standard bone imaging approaches (clinical DXA, pre-clinical µCT). Further, we establish the efficacy of MB-SWIFT to measure bone
mineral density (BMD) in comparison to μCT.

METHOD AND MATERIALS

In vivo µCT (Bruker SkyScan1176, 35 µm3) and MB-SWIFT MRI (Agilent 9.4T, 156 µm3) of the proximal tibiae were obtained at
baseline and 2, 4, 10 and 12 wks post ovariectomy (OVX) in 7 rats (F, 6 wks old). µCTs were registered to corresponding MRIs per
timepoint and resulting transforms were applied to µCT-derived cortical and trabecular VOIs guiding analysis across modalities.
Cortical water fraction, marrow fat fraction and cortical matrix volumetric T1 relaxation using the variable flip angle method were
quantified from MB-SWIFT images. Sensitivity to cortical water loss during sequential drying was confirmed in excised tibia. µCT and
MRI images were converted to Hounsfield units and BMD was calculated using a concurrently imaged calcium hydroxyapatite
standard. Pearson's correlation coefficients, simple linear regressions and RM-ANOVAs were employed and significant at p <= 0.05.

RESULTS

MB-SWIFT cortical and trabecular BMD correlated significantly with µCT BMD (cortical: R=0.67, p<0.0001; trabecular: R=0.62,
p<0.0001) which significantly increased longitudinally. Growth appeared to overcome estrogen-deficient changes in bone mass yet
MB-SWIFT distinguished significant decreases in cortical water, increases in marrow fat and increases cortical matrix volumetric T1
relaxation consistent with OVX by 10 weeks. MB-SWIFT cortical water fraction significantly correlated to cortical water loss (% by
volume) during sequential drying (R=-0.98, p=0.01).

CONCLUSION

MB-SWIFT MRI could have a novel and specific application in bone where capturing information on both mineral and matrix
properties that confer quality and strength is highly desired.

CLINICAL RELEVANCE/APPLICATION

MB-SWIFT can quantify biomarkers of bone quality and mineral phase of bone without the use of harmful ionizng radiation holding
promise for clinical adaptation allowing for safe longitudinal analysis of bone.
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CONCLUSION

We demonstrate that state-of-the-art quantitative MRCP enables the extraction of quantitative biomarkers of biliary anatomy able
to objectively identify changes in ducts over time, which correlates with biliary disease that were not identified via biochemical
markers. Quantitative biliary tree imaging warrants ongoing investigation prospectively as a means of a potential standardised
application for disease and therapy monitoring in PSC.

Background

Magnetic resonance cholangiopancreatography (MRCP) is a non-invasive imaging technique for the evaluation of hepatobiliary
disease. Despite widespread use there remains a lack of objective assessment of biliary duct changes, and detecting changes in
scans can be difficult, hindering monitoring of disease progression. Furthermore, serum biomarkers for hepatobiliary disease lack
sensitivity to longitudinal changes biliary disease status. Here we evaluate the utility of novel quantitative biomarkers of biliary
anatomy, extracted from 3D MRCP scans, to assess changes in biliary ducts over 1 year in patients with autoimmune liver diseases.

Evaluation

Patients with primary sclerosing cholangitis (PSC, n=44), autoimmune hepatitis (AIH, n=35) and primary biliary cholangitis (PBC,
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Patients with primary sclerosing cholangitis (PSC, n=44), autoimmune hepatitis (AIH, n=35) and primary biliary cholangitis (PBC,
n=59) were recruited for heavily T2-weighted MRCP imaging at base-line and 1-year follow-up. A total of 284 scans were processed
with quantitative image analysis to enhance and quantify the tubular structures. The underlying algorithms combine multi-scale
Hessian analysis, gradient vector flow analysis, intelligent path search algorithm and novel duct modelling algorithms.

Discussion

Quantitative imaging, evaluating MR-apparent biliary duct size and length distinguished PSC from AIH and PBC patients (p<0.001).
At baseline, the number of strictures was a better classifier of PSC and AIH patients (AUC=0.72) than bilirubin (AUC=0.65). At 1
year follow up PSC patients contained significantly more strictures (p<0.01) and greater stricture severity (p<0.01) compared to
AIH and PBC, whilst alkaline phosphatase (ALP) and bilirubin were found to exhibit no significant changes from baseline across the 3
cohorts. High risk PSC patients (ALP>1.5xULN) were found to have more dilatations (p<0.01) and greater stricture severity (p<0.01)
than low risk at baseline. Abnormal length sum, stricture length sum (AUC=0.74, 0.73 respectively) were found to accurately
classify high and low risk patients. Interestingly, metrics in high risk patients did not change from baseline at follow up, whilst low
risk PSC patients were found have an enlarged tree volume (p<0.01), duct length (p<0.01) and stricture severity (p<0.01) at follow
up.
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PURPOSE

To evaluate the image quality and diagnostic performance of highly-accelerated Wave-CAIPI 3D-T1 Sampling Perfection with
Application-optimized Contrasts by using flip angle Evolution (Wave-T1 SPACE) compared to conventional 3D-T1 SPACE for the
detection of intracranial enhancing lesions on post-contrast brain MRI.

METHOD AND MATERIALS

Consecutive patients (N=38) undergoing 3T clinical brain MRI with contrast were prospectively enrolled. The most common
indications for MRI were screening for brain metastases (N=21), and evaluation of primary brain tumors (N=8). All MRI scans
included a conventional post-contrast T1 SPACE (R=4, acquisition time TA=4min 19s) and resolution-matched (slice thickness =
0.9mm) post-contrast Wave-T1 SPACE sequence (R=9, TA=1min 40s). Studies were performed on a clinical 3T MRI scanners
(MAGNETOM Prisma; Siemens, Erlangen). Two neuroradiologists evaluated the images head-to-head for the visualization of
enhancing lesions and nonenhancing pathology, grading of motion artifacts and noise, and diagnostic quality using a predefined 5-
point scale. Discrepancies were adjudicated by a third reader. Wave-T1 SPACE was tested for non-inferiority compared to
conventional T1 SPACE using a 10% non-inferiority margin.

RESULTS

Compared to conventional post-contrast T1 SPACE, Wave-T1 SPACE showed no difference in the visualization of enhancing lesions
(P<0.001) and non-enhancing pathology (P=0.003), and no difference in diagnostic quality (P<0.001). Wave-T1 SPACE images
demonstrated comparable or reduced motion artifact in the majority of cases and slightly greater image noise, with no impact on
overall diagnostic quality. The figure shows representative examples demonstrating the comparable image quality of the post-
contrast Wave- and conventional T1 SPACE sequences in delineating leptomeningeal disease and brain tumor.

CONCLUSION

A 1.6-minute Wave-T1 SPACE acquisition demonstrates comparable performance to a 4.3-minute resolution-matched conventional
T1 SPACE sequence in identifying enhancing lesions, with an approximate 3-fold reduction in acquisition time. The findings support
clinical application of Wave-T1 SPACE over conventional T1 SPACE for routine post-contrast clinical brain imaging.

CLINICAL RELEVANCE/APPLICATION

Wave-T1 SPACE is comparable to conventional T1 SPACE in detecting enhancing lesions with up to 3-fold reduced scan time and
less motion, supporting its clinical application in routine brain imaging.
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PURPOSE

To explore the application of free-breathing T1-weighted Star-VIBE sequence for improving image quality in chest compared with
T1-weighted conventional breath-hold VIBE sequence in magnetic resonance(MR) imaging.

METHOD AND MATERIALS

Twenty patients underwent MR chest examination on a 3.0T scanner (MAGNETOM Skyra, Siemens Healthcare, Erlangen, Germany).
The scan sequences included T1-weighted conventional breath-hold VIBE(group A: TE 1.29 ms, TR 3.97 ms) and free-breathing T1-
weighted Star-VIBE (group B: TE 1.39 ms, TR 2.79 ms). The signal intensity (SI) and standard deviation (SD) of ascending aorta,
main pulmonary artery and descending aorta were measured at the level of main pulmonary artery. The signal-to-noise ratio
(SNR=SI/SD) and coefficient of variation (CV=SD/SI) of signal intensity were calculated. The image quality was subjectively scored
double-blindly using a 5-point scoring system by two radiologists who had five or more years of working experience (5 point, the
image quality is best; 4 point, the image quality is better; 3 point, the image quality is general; 2 point, the image quality is poor; 1
point, the image can not be evaluated).

RESULTS

There was no significant difference in population characteristics between the two groups (P>0.05). The signal-to-noise ratio (SNR)
of ascending aorta, main pulmonary artery and descending aorta in group B were significantly higher than those of group A(P<0.05),
while the coefficient of variation of signal intensity about group B were significantly lower than those of group A(P < 0.05). The
subjective scores of image quality by the two MR radiologists had excellent consistence (kappa value>0.80, P<0.05), the subjective
score of group B were significantly higher thangroup A (P < 0.05).

CONCLUSION

Magnetic resonance imaging with free-breathing T1-weighted Star-VIBE sequence can significantly improve image quality in chest
compared with T1-weighted conventional breath-hold VIBE sequence.

CLINICAL RELEVANCE/APPLICATION

In thoracic magnetic resonance imaging, free-breathing T1-weighted Star-VIBE sequence can be used to improve image quality,
which can obtain better image quality compared with T1-weighted conventional breath-hold VIBE sequence.
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PURPOSE

To evaluation the recall rate and causes of musculoskeletal MRI scanned at a tertiary center

METHOD AND MATERIALS

From January to July 2018, 1639 musculoskeletal MRI were performed in our institution. Two musculoskeletal radiologists reviewed,
recalled, and rescanned cases. Evaluation for reasons of recalled cases by consensus were in the following categories: resolution
issue, field of view issue, coil issue, artifact issue, missed sequence issue, newly detected lesion issue, and miscellaneous. Then
radiologists reviewed the rescanned images and assessed a 4-point confidence level before and after an additional scan. Finally,
they were asked if a rescan could have been avoidable if they were asked to designed the protocol before scanning (yes, not sure,
no).

RESULTS

The total recalled cases were 47 out of 1639 (2.8%). The causes of recall were FOV issue (14), adding the sequence (9),
resolution issue (8), coil issue (3), metal artifact control (3), incidental lesion (2), changing position (2), and miscellaneous (5). The
confidence score significantly increased after a rescan compared with the initial image (3.2 vs. 2.7, respectively, P<0.05). Two
radiologists reported 33 out of 47 cases would not need a rescan if the radiologist were able to design the protocol prior to the
scan.
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CONCLUSION

Musculoskeletal MRI can offer insufficient information at an initial scan for various reasons; and for a better diagnosis, a rescan is
necessary. However, the number of rescans may decrease when radiologists design the protocol prior to the scan

CLINICAL RELEVANCE/APPLICATION

Musculoskeletal MRI is complex when designing the protocol compared to other MRI (e.g., brain, breast, liver, etc.). Hence,
musculoskeletal MRI needs planning well before scanning, and this is best done by a radiologist.
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PURPOSE

To evaluate the clinical applicability and limitations of this new prototype volume-interpolated breath-hold examination (VIBE) with
compressed sensing (VIBEcs) for rapid multiphase MRI with free selectable variable temporal resolution for hypervascularized
hepatic lesions.

METHOD AND MATERIALS

Twenty patients with hypervascularized hepatic lesions were included in this study and underwent contrast-enhanced liver MRI at 3
T. In all patients, VIBEcs was used for rapid arterial multiphase imaging. Results were analyzed regarding image quality and clinical
applicability of the dynamic lesion evaluation. Evaluation of image quality, visibility and conspicuity was performed by three
independent radiologist, each with more than 5 years of experience in oncology imaging, based on a 5-point Likert scale
(5=excellent). Results were correlated with the lesion entity. Limitations for the use of VIBEcs in image acquisition were defined.
Time curves of dynamic contrast enhancement were plotted for each patient and quantification of attenuation performed to isolate
the optimal time-point for image acquisition.

RESULTS

All patients were successfully evaluated. Individual setting of acquisition time point (best point 8 seconds) instead of fixed delay
allowed high reading scores for image quality, visibility and conspicuity for all lesions (mean score >4). Lesion entity showed no
significant impact on the reading performance (p=0.765). Limitation were defined as following: small lesion size (<8 mm),
subdiaphragmatic localization, large necrotic area (>80% of lesion).

CONCLUSION

Free-breathing MRI with VIBEcs allows image acquisition with high temporal and spatial resolution using individual acquisition time
points during contrast phase to gain optimal results with a robust acquisition protocol.

CLINICAL RELEVANCE/APPLICATION

VIBEcs allows image acquisition with high temporal and spatial resolution for variable time points with a robust acquisition protocol
and is recommended quantitavie measurements of hypervascularized liver lesions.
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PURPOSE

To investigate the characteristics of myocardial extracellular volume fraction (ECV) derived from pre- and post-contrast T1
measurements among healthy volunteers.

METHOD AND MATERIALS

A total of 57 healthy volunteers underwent standard CMR imaging with administration of gadolinium. T1 measurements were
performed with a Look-Locker sequence followed by gradient-echo acquisition (GRE). We tested the segmental, interslice,inter-,
intra-, and test-retest characteristics of the ECV ,as well as the association of the ECV with other variables.

RESULTS

57 healthy volunteers were recruited and were included in the analysis. There were 26 men (46%) and 31 women. The mean age of
volunteers was 47±17 years(range 21 to 78 years). The average body mass index was 27±4kg/m2,systolic blood pressure was
119±11mmHg,diastolic blood pressure was 74±4mmHg,heart rate was 67±6 beats/min, and hematocrit was 43±2%. The ECV
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averaged 0.27±0.04(range 0.21 to 0.34). The intraclass coefficients for the intraobserver, interobserver and test-retest absolute
agreements of the ECV were 0.95 (95% confidence interval: 0.85 to 0.98 ), 0.87 (95% confidence interval: 0.64 to 0.96 ), and
0.97(95% confidence interval: 0.84 to 0.99 ), respectively. In volunteers, the ECV was associate with age (r=0.81, P<0.001),
maximal left atrial volume index (r=0.38, P=0.00036(P<0.01)), and indexed left ventricular mass. There were no differences in the
ECV between segments in a slice or between slices.

CONCLUSION

In summary, the ECV is a novel and potentially useful index for quantification of the myocardial extracellular volume fraction. The
findings suggest that in healthy volunteers, the myocardial ECV ranges from 0.21 to 0.34, In humans, the myocardial ECV increases
with age, is associated with left ventricular mass and left atrial volume, and has reliable test characteristics. Further work will need
to be done to test the application of this technique to patients with cardiovascular disease associated with the development of
myocardial fibrosis.

CLINICAL RELEVANCE/APPLICATION

In cardiac magnetic resonance (CMR) imaging, the T1 relaxation time for the 1H magnetization in myocardial tissue may represent a
valuable biomarker for a variety of pathological conditions
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PURPOSE

In order to get a higher time resolution or spatial resolution of CAIPIRINHA-Dixon-TWIST (CDT)-Volume-Interpolated Breath-Hold
Examination (VIBE) imaging of abdomen at 3.0 Tesla, we optimized the scanning parameters at three conditions and evaluated the
time resolution and image's quality of them.

METHOD AND MATERIALS

Twelve patients (8 males, age 42±3.52; 4 females, 39±2.35) with focal liver lesions and eight healthy volunteers (5 males,
age36±4.23; 3 females, 40±3.89) were enrolled and underwent abdomen CDT-VIBE imaging MR exam with breath-hold mode before
and after contrast-enhancement. The scanning sequences, which included 4 phases within a breath hold, include three optimized
sequence with time resolution of 0.4s/phase, 0.6s/phase and 1.5s/phase. The quantitative evaluation index included the signal-to-
noise ratio (SNR) of spleen, left and right liver lobe, and the contrast to noise ratio (CNR) of left and right liver lobe. All quantitative
indexes were measured in in-phase, opp-phase and water-phase images before and after contrast enhancement. Finally, the
homogeneity, the sharpness and the artifacts of whole image was scored by two radiologists independently on the basis of a three-
point scale, and the average of data was used as the final scores. All the quantitative and quality parameters were analyzed with
One-way ANOVA and Kruskal-Wallis One-way ANOVA were applied for group comparison with Bonferroni correction.

RESULTS

After optimization of the parameters of CDT-VIBE, the highest time resolution can reach 0.4s/phase, and when compared with the
optimized protocols with time resolution of 0.6s/phase and 1.5s/phase, no significant difference was found for CNR and SNR at
spleen, left and right liver lobe (p>0.05) (Table 2-7). About subject evaluation scores, the average scores of image quality for
sharpness in sequence with time resolution of 1.5s/phase was significantly higher than the other two optimized sequence
(p<0.001). No significant difference was found for the homogeneity and the artifacts of image quality among three optimized
conditions

CONCLUSION

Through optimization of the parameters of CDT-VIBE in abdomen imaging, a higher time resolution (0.4s/phase) or a higher spatial
resolution can be acquired, which means a wider clinical application in abdomen imaging of the CDT-VIBE sequence.

CLINICAL RELEVANCE/APPLICATION

CDT-VIBE sequence will be a wider clinical application in abdomen imaging
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Program Information

Next generation of advanced visualization for surgical planning and optimizing analysis utilizing immersive reality with haptic
feedback and air models.
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Participants
George L. Shih, MD, New York, NY (Presenter) Consultant, Image Safely, Inc; Stockholder, Image Safely, Inc; 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 CoLab 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.
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Special Information

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

ABSTRACT

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

Myocardial injury is a frequent consequence of moderate to severe carbon monoxide (CO) poisoning. In addition, long-term mortality
is significantly higher in patients who experienced myocardial injury than patients without myocardial injury. No studies have
investigated myocardial injury due to carbon monoxide poisoning through cardiac magnetic resonance image (CMR). We want to
know whether there are actually cardiac muscle changes identified by late gadolinium-enhancement (LGE) in CMR in acute phase
after acute CO poisoning

METHOD AND MATERIALS

This prospective observational study collected data from consecutive patients who were diagnosed with acute CO poisoning and
myocardial injury, defined as elevated high-sensitivity TnI (hs-TnI) level above the upper limit, at the ED between August 2017 and
February 2019. CMR was performed to evaluate cardiac muscle changes identified by LGE. Patients with coronary artery disease
were excluded. We classified the location of myocardial injury into 4 categories (subepicardium, mesocardium, subendocardium, and
transmural) and examined the distribution of injured myocardium

RESULTS

Seventy-five patients were included. Fifteen patients (20.0%) had cardiac injury identified by LGE in CMR. The territory of left
anterior descending artery (LAD) (7 patients, 46.7%) was the most common distribution in patients with positive LGE. Patients with
LAD territory pattern all showed damage to the subendocardial area. In addition, mesocardium (6 patients, 40.0%) was second
common site in patients with positive LGE and there was no transmural damage. Two patients with damage to the subepicardial
area also showed in the RCA territory pattern. One patient had global damage distribution, defined as including distribution of all
three coronary artery (LAD, left circumflex artery, and right coronary artery). Male sex was significantly more in the positive LGE
group than in the negative LGE group (p=0.011). Decreased initial mental status was significantly more in the positive LGE group
than in the negative LGE group (p=0.006).

CONCLUSION

Cardiac injury identified by LGE of cardiac MRI was found in 15 patients (20.0%) in acute moderate to severe CO poisoning with
elevated hs-TnI.

CLINICAL RELEVANCE/APPLICATION

This is the first report about CMR results of CO poisoning. This prospective observational study collected data from consecutive
patients who were diagnosed with acute CO poisoning and myocardial injury
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PURPOSE

The aim of this study was to evaluate retrospectively the prognostic value of feature tracking (FT) derived cardiac magnetic
resonance imaging (CMR) strain parameters such as Global Circumferential Strain (GCS), Global Longitudinal Strain (GLS) and Global
Radial Strain (GRS) for cardiovascular mortality and appropriate therapy in a cohort of patients with severe ischemic
cardiomyopathy (ICM).

METHOD AND MATERIALS

ICM patients (n=246) who underwent CMR imaging prior to primary or secondary ICD implantation were retrospectively included.
The following CMR parameters were assessed: GCS, GLS and GRS, calculated for both left and right ventricles, cardiac mass,
ventricular and atrial volumes, atrial and ventricular functions, scar characteristics, such as ratios between left ventricular mass,
infarct core mass and peri-infarction mass. FT parameters were generated from short-axis and two long axis (4-chamber; left 2-
chamber) cine (SSFP- sequences) views with dedicated software (cvi42, Circle Cardiovascular Imaging Inc., Calgary, Canada). The
primary endpoint was a composite of cardiovascular mortality and appropriate ICD therapies (defined as antitachycardia pacing
(ATP) and adequate shock).

RESULTS

A total of 246 patients with ICM were followed up to a median of 3.7 years (1336 days; interquartile range (IQR) 460-2.062 days).
11 patients were excluded due to lack of image quality or lack of sequence acquisition resulting in 235 patients. Cardiovascular
mortality occurred in 22 patients, while appropriate ICD therapies occurred in 49 patients. Those patients affected by the primary
endpoint were associated with significantly reduced GRS (13.44±5.23 vs 15.20±7.63; p=0.04) and GLS (-5.99±1.75 vs -6.60±2.44 ;
p=0.037) compared to patients without. In multivariable Cox regression analysis, peri-infarction scar (HR 1.11, 95%CI: 1.04-1.22,
p=0.005) and GRS (HR 0,94, 95%CI: 0.90-0.98, p=0.003) were independently and significantly associated with the primary
endpoint, whereas LVEF and core scar and GLS were not.

CONCLUSION

Reduced GRS seems to be an independent predictor of cardiovascular mortality and/or appropriate ICD therapy. Additionally GRS
can identify a subgroup of ICM patients with an increased risk of life-threatening VA and hence could help in clinical decision
making.

CLINICAL RELEVANCE/APPLICATION

Feature Tracking derived Global Radial Strain can identify a subgroup of ICM patients with an increased risk of life-threatening VA.
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PURPOSE

Stress cardiac magnetic resonance (CMR) for silent myocardial ischaemia in asymptomatic high risk type 2 diabetics has never been
performed and the effectiveness of a screening programme is unknown. To assess feasibility of a screening programme we aimed to
(i) determine the prevalence of silent myocardial ischaemia (ii) determine the number of false positive cases.

METHOD AND MATERIALS

We prospectively recruited patients with a Framingham risk score >=20% from 3 sites from August 2017 to January 2019. Adenosine
stress CMR was performed in all patients. Positive stress CMR cases were referred for catheter coronary angiography with fractional
flow reserve (FFR) measurements. Positive catheter coronary angiography was an FFR<=0.8 or coronary artery narrowing >=70% if
FFR was not performed. Myocardial perfusion reserve index (MPRI) was measured in all cases.

RESULTS

63 patients were recruited (mean age 66yrs +/- 4.4; 77.8% male). There were 25 positive stress CMR scans. 3 patients refused
catheter coronary angiography (CCA). 9 positive stress CMR patients were shown to have FFR positive (14.3% of patient
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population). 13 patients had false positive stress CMRs. 3 negative stress CMR patients had CCA outside the study protocol and
were confirmed as true negatives at catheter coronary angiography. 5 patients (7.9%) had infarcts detected of which 2 patients
had no evidence of stress perfusion defects. Patients with false positive stress CMR had lower MPRI than true positive patients and
patients without perfusion defects (1.32+/-0.29 vs 1.42+/-0.25 vs 1.45+/-0.29 respectively) although this was not statistically
significant (p>=0.05). After a median follow-up of 382 days, there was no deaths, myocardial infarcts, heart failure or stroke.

CONCLUSION

14.3% of asymptomatic patients with type 2 diabetes and a Framingham risk >=20% had silent obstructive coronary artery disease
which were confirmed by FFR. A false positive rate of 20.6% was demonstrated using stress CMR.

CLINICAL RELEVANCE/APPLICATION

Stress CMR screening of asymptomatic diabetic patients with Framingham risk score >20% found that ~14% of patients have
obstructive coronary artery disease but there is a high false positive rate probably due to microvascular disease.
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PURPOSE

Restrictive cardiomyopathy (RCM) represents a spectrum of disorders with a common physiology but divergent etiologies. The
overall prognosis of RCM is poor with progression to heart failure and increased mortality. In this single institution retrospective
cohort study, we aim to evaluate the association between cardiac magnetic resonance (CMR) variables and all-cause mortality.
The secondary aim is to assess the difference of CMR imaging variables in RCM between women and men.

METHOD AND MATERIALS

98 patients with RCM (30 women and 68 men); age 61 ± 13 years referred to CMR from 2007 to 2015 were included in the study.
All patients were followed to date to evaluate all-cause mortality. The CMR exam consisted of late gadolinium enhancement (LGE)
images and cine images which were used for measuring indexed left ventricular (LV) mass, ventricular volume, ejection fraction
(EF), and ventricular and left atrial (LA) strain. Logistic regression analysis adjusted for cardiovascular disease risk factors were
performed to identify CMR variables associated with all-cause mortality.

RESULTS

50 patients (51%) had multiple myeloma and 39 (40%) had amyloidosis. 46 (47%) patients demonstrated signal enhancement on
the LGE images and 35 (36%) experienced death. While mortality in patients with RCM was significantly associated with lower body
mass index (p=0.03) and higher indexed LV mass (p=0.05), only LA longitudinal strain (p= 0.001) (Figure 1), older age (p=0.05), and
presence of amyloid and diabetes (p=0.02 and 0.05) remained significantly associated after adjustment in the regression analysis
(table 1). The presence of LGE was not associated with mortality (p=0.29). Women with RCM demonstrated higher LV
circumferential strain peak (mean ± SD = 7.4 ± 1.7 versus 6.5 ± 1.6, p=0.03) smaller indexed ventricular end-diastolic volumes
(p=0.005 and 0.01 for LV and RV respectively) and smaller LA volume (0.05). Mortality in women was not significantly different than
in men (p=0.36).

CONCLUSION

Decreased LA longitudinal strain is independently associated with all-cause mortality in patients with RCM beyond the need for
gadolinium administration. Women with RCM demonstrated higher LV circumferential strain peak.

CLINICAL RELEVANCE/APPLICATION

Left atrial longitudinal strain is associated with mortality in patients with restrictive cardiomyopathy and can play role in patients'
prognosis.
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PURPOSE

The purpose of this study was to analyse left ventricular (LV) diastolic function by cardiac magnetic resonance (CMR) following an
endurance competition in triathletes with (LGE+) and without myocardial fibrosis (LGE-).

METHOD AND MATERIALS

30 asymptomatic male triathletes (45 ±10 years) underwent CMR (Philips, Achieva) before and 2.1 ±1.1 hours after an official
endurance competition. To detect focal and diffuse myocardial fibrosis late gadolinium enhancement (LGE) imaging and native and
post-contrast T1 Mapping were part of the baseline CMR protocol. The modified Look-Locker inversion recovery (MOLLI) sequence
was used for T1 Mapping. Diastolic LV function was determined by time-volume analysis using cine SSFP sequences (25 phases of
the cardiac cycle). Early peak-filling rates (EPFR) and atrial peak-filling rates (APFR) as well as peak-filling rate ratio
(PFRR=EPFR/APFR) were determined at baseline and post-competition.

RESULTS

LGE+ triathletes demonstrated higher LV mass (89 ±7 vs. 78 ±10 g/mSquared, P<0.01) and ECV (26.2 ±1.4 vs. 24.5 ±1.3 %,
P<0.01) than their LGE- counterparts. At baseline, APFR was higher in LGE+ compared to the LGE- triathletes (161 ±34 vs. 121 ±30
ml/s/mSquared, P<0.01). While APFR in LGE- triathletes showed a significant increase (121 ±30 vs. 163 ±57 ml/s/mSquared,
P<0.001), it remained unchanged in LGE+ triathletes before and after the competition (161 ±34 vs. 169 ±50 ml/s/mSquared,
P=0.75). EPFR and PFRR remained unchanged in both groups. There were no significant post-competition differences regarding
LVEF. However, LGE+ triathletes had higher post-competition left atrial volumes than LGE- triathletes (43 ±9 vs. 34 ±7
ml/mSquared, P<0.01) and decreased LAEF (53 ±6 vs. 59 ±6 %, P<0.05).

CONCLUSION

Post-competition diastolic function in LGE- triathletes was characterized by a significant compensatory increase of APFR. In
contrast, the LGE+ group did not show any relevant changes coming from already increased baseline values and had decreased
post-competition LAEF compared to LGE- triathletes. This suggests exhaustion of left atrial compensatory mechanisms most likely
related to impairment of diastolic function in LGE+ triathletes.

CLINICAL RELEVANCE/APPLICATION

Triathletes with focal non-ischemic LGE and increased ECV in the remote myocardium might be in danger of developing subclinical
diastolic dysfunction.
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PURPOSE

To determine the effect of obesity and type 2 diabetes mellitus (T2DM) on myocardial microvascular function referred for
cardiovascular magnetic resonance (CMR) first-pass perfusion imaging, and to clarify the important risk factors contributing to
microvascular dysfunction in T2DM patients.

METHOD AND MATERIALS

A total of 79 healthy controls and 120 clinically diagnosed T2DM patients underwent CMR examination. All clinical data and image
parameter were recorded and analyzed. Univariable analysis was performed to identify the predictors of myocardial microvascular
dysfunction. Variables with a probability value of <0.1 in the univariable analysis were included in a backward multivariable analysis
that was based on a linear regression model.

RESULTS

All perfusion parameters showed a trend that the microvascular function decreased in T2DM patients when compared with controls
on the same weight scale. For the T2DM subgroup and controls subgroup, the perfusion function gradually reduced as BMI
increased, which was confirmed by all perfusion parameters, except TTM (all P < 0.01). In univariable analysis, multiple variables
were associated with microvascular perfusion dysfunction, such as gender, BMI, high-density lipoprotein (HDL) levels, smoking
history, diabetes duration, HbA1c, heart rate. With further multivariable analysis, the perfusion parameter models demonstrated
that different risk factors have varying influences on microvascular function. The microvascular wash-in function and blood flow
were mainly related to BMI, and perfusion time was mainly related to heart rate.

CONCLUSION

multiple variables contribute to myocardial microvascular dysfunction and have varying influences on different pathways of
microvessels in T2DM patients. Obesity is one of the important risk factors for myocardial microvascular dysfunction, and myocardial
microvascular function gradually reduced as BMI increased.

CLINICAL RELEVANCE/APPLICATION

It is well established that obesity is consistently associated with a high incidence of T2DM in the general population, and the
underlying cardiovascular diseases are a principal cause of morbidity and mortality in both of them. Microvascular dysfunction,
which has emerged as an important role of myocardial impairment, enables the early assessment of patient status and the
prediction of prognosis.
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PURPOSE

To evaluate diagnostic performance and image quality of low-tube voltage and low-contrast agent dose protocol for hepatic
dynamic computed tomography (CT).

METHOD AND MATERIALS

This retrospective study, held between January and May 2018, included 424 patients (mean age, 70.5±10.1 years; 289 men, 135
women). They underwent hepatic dynamic CT using one of two protocols: tube voltage, 80 kVp; contrast dose, 360 mgI/kg, and
iterative reconstraction (n=180) and tube voltage, 120 kVp; contrast dose, 600 mgI/kg, and filtered back projection (n=224). Two
radiologists independently scored lesion conspicuity and image quality using 5- and 3-point scales, respectively. Another radiologist
measured CT number of abdominal organs, musclues, and hepatocellular carcinoma (HCC) in each phase. Lesion detectability,
diagnostic ability for HCC, image quality of the arterial phase, CT number including lesion-to-liver ratio, and radiation dose were
compared between protocols.

RESULTS

Both protocols showed high lesion detectability (sensitivity, 86.1%-92.5%; specificity, 94.6%-97.3%; accuracy, 92.8%-95.0%) and
diagnostic ability for HCC (sensitivity, 85.7%-93.3%; specificity, 93.6%-98.6%; accuracy, 93.3%-96.6%). The 120-kVp protocol
showed better image quality for the arterial phase than the 80-kVp protocol (P<0.0001 for both); however, the ratio of fair image
quality was not significantly different (P=0.3161 and 0.4084). CT number of abdominal organs and muscles was higher in the 80-kVp
protocol than in the 120-kVp protocol in each phase (P<0.0001-0.0357) for all structures, except portal vein in the arterial phase
and renal medulla in the portal venous phase (P=0.1760 and 0.1280). Lesion-to-liver ratio was not significantly different for all
phases (P=0.2108-0.8653). Volume CT dose index and dose-length product in the arterial phase were significantly lower for the 80-
kVp protocol than for 120-kVp protocol (15.2±3.6 vs 32.1±9.3 mGy and 397.3±122.2 vs 880.2±312.7 mGy·cm, respectively,
P<0.0001 for both).

CONCLUSION

The 80-kVp protocol has diagnostic performance and image quality, equivalent to the 120-kVp protocol, with lower radiation and
contrast agent doses.

CLINICAL RELEVANCE/APPLICATION

Low-tube voltage with iterative reconstruction for hepatic dynamic CT may decrease radiation and contrast agent doses, with
equivalent diagnostic performance and image quality than the 120-kVp protocol.
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PURPOSE

Assess the feasibility of whole-body MRI imaging in 30 minutes in oncologic applications.

METHOD AND MATERIALS

Our IRB approved this HIPPA-compliant prospective study. Twenty-six adult patients assessed for metastatic diseases were
scanned with WB-DWI methods using a 3T MRI scanner. Axial fat-suppressed T2-weighted (T2WI), DWI, precontrast TS T1-
weighted (T1WI) followed by post contrast FS T1WI in the arterial, portal venous and delayed phases were acquired (gradient time
of 30 minutes). A single reader utilizing a five-point-scale recorded image quality of each WB-MRI study. Findings on whole-body
MRI were recorded. The number of lesions was compared to those detected on CT or PET-CT studies, performed with 12 months of
whole-body MRI if available. The WB-MRI, CT, and PET-CT were divided into standard anatomical location including chest,
abdomen, and pelvis. The number of lesions within each anatomic location was compared in all three modalities.

RESULTS

Our study included 14 males and 12 females with the mean (±standard deviation) age of 55(±14) years. All whole-body MRI
examinations were successfully obtained in the median time of 35 (IQR, 29-39) minutes. There were 17,21 and 8 lesions detected
from chest, abdomen and pelvis, respectively in CT studies (N=19). Additionally, total of 0, 3, 2 lesions were detected in the chest,
abdomen and pelvis respectively by assessing PET-CT studies (N=5). The WB-MRI detected 15 Lesions in chest, 38 Lesions in
abdomen and 8 lesions in pelvis. All lesions detected on PET-CT were also detected on WB-MRI. Four lesions (16%) detected on
WB-MRI in abdomen parts were missed on CT, while WB-MRI missed 2 lesions (11%) detected by CT in the chest parts; all were
less than 10 mm. These two studies are comparable in detecting lesions in the pelvis. The overall image quality of whole-body MRI
was 4/5.

CONCLUSION

We have demonstrated that fast multiparametric WB-MRI may be preformed in approximately 30 minutes, with relatively high image
quality. Lung lesions <10mm may not be readily detected by WB-MRI.

CLINICAL RELEVANCE/APPLICATION

Whole-body MRI might be an acceptable alternative for CT or PET, in staging, assessment and monitoring of treatment response in
oncologic applications.
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PURPOSE

To evaluate the image quality improvement and noise reduction in routine dose, non-enhanced abdomen CT imaging by using a
deep learning-based image reconstruction algorithm in comparison with ASIR-V .

METHOD AND MATERIALS

9 patients who underwent routine dose, abdomen CT using GE Revolution CT (GE Healthcare, Waukesha, WI) were included . After
scanning, all scans were reconstructed with the recommended level of 40% ASIR-V and for comparison purpose and deep learning-
based image reconstruction algorithm (TrueFidelityTM, GE Healthcare).DLIR-L, DLIR-M, DLIR-H. The CT attenuation values and SD
of the subcutaneous fat, back muscle and descending aorta were measured at the level of tracheal carina of all reconstructed
images. The signal-to-noise ratio (SNR) was calculated with SD representing image noise. The subjective image quality was
independently evaluated by two experienced radiologists.

RESULTS

For all DLIR images, the objective image noise (SD) of fat, muscle and aorta decreased and SNR increased along with DLIR-L, DLIR-
M, DLIR-H. The SD of DLIR images were significantly lower than that of 40% ASIR-V. In terms of subjective image evaluation, all
DLIR reconstructions and 40% ASIR-V had good diagnostic acceptability. However, DLIR-M, DLIR-H showed significantly superior
visibility of small structures when compared with the 40% ASIR-V and DLIR-L, and DLIR-H was the best series of TrueFidelity
images, with a highest subjective image quality, at the same time the image sharpness was not significantly decreased in DLIR-H
images.

CONCLUSION

In routine dose, non-enhanced abdomen CT, DLIR show greater potential in reducing image noise and artefacts and maintaining
image sharpness when compared to the recommended level of 40%ASIR-V algorithm. Combining both the objective and subjective
evaluation of images, non-enhanced abdomen CT images reconstructed with DLIR-H have the highest image quality.
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PURPOSE

Deep-learning-based CT denoising methods are typically trained on images using a single set of reconstruction parameters.
However, reconstruction parameters vary considerably between abdominal CT exam types and practices. This work aimed to
quantify the performance of a convolutional neural network (CNN) denoising algorithm when applied to abdominal CT images with
reconstruction parameters different from the training data.

METHOD AND MATERIALS

A CNN with 36 convolutional layers was trained on 250,000 image patches clipped from ten contrast-enhanced abdominal CT scans
reconstructed with a Siemens' D30 kernel, 3 mm image thickness, and 275 mm field of view (FOV). Supervised learning was used for
training, with simulated quarter dose images used as inputs, full dose images as the ground truth, and a mean-squared-error loss
function. Six patients were reserved for testing the network. Baseline performance was evaluated with test data that had the same
reconstruction parameters as the training data. Without retraining, the network was then applied to data with a range of
reconstruction settings: FOV from 100 mm to 450 mm, kernel strength from D10 to D50, and image thickness from 1 to 5 mm.
Performance was evaluated by visual assessment, root mean square error, noise level, and spatial resolution. Percent noise
reduction was calculated as the difference in noise level from quarter dose to CNN output divided by quarter dose noise level.

RESULTS

The CNN demonstrated 73±6 % noise reduction relative to quarter dose at baseline, with no degradation of spatial resolution (i.e.,
when test data reconstruction = training data reconstruction). CNN denoising efficacy was decreased, to only 47±5 % noise
reduction, when FOV was decreased by 50 mm (p = 0.0004), or to only 60±7 % noise reduction, when a smoother (D20) kernel was
used (p = 0.001). Resolution loss was noted (visual and line profile inspection) when the network was applied to larger FOVs or
sharper kernels. CNN performance was largely maintained when applied to test data with different image thicknesses.

CONCLUSION

Performance of the evaluated CNN-based CT denoising method varied significantly with FOV and kernel strength, but not with image
thickness.

CLINICAL RELEVANCE/APPLICATION

While impressive noise reduction can be obtained using CNNs, reconstruction parameters must be carefully considered.
Improvements in generalizability are therefore necessary.
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PURPOSE

To compare the performance of reconstructed abbreviated MRI (AMRI) protocols derived from a full gadoxetic acid-enhanced MRI
for HCC screening in an at risk population.

METHOD AND MATERIALS

This retrospective study included 237 consecutive eligible patients (M/F 146/91, mean age 58y) with chronic liver disease (cirrhosis
or HBV without cirrhosis) who underwent gadoxetic acid MRI in 2017 for HCC screening. Patients with history of HCC/other
malignancies, liver transplantation and acute liver disease were excluded. Three reconstructed AMRI sets were assessed separately
by 3 independent radiologists: non contrast (NC-AMRI: T2WI HASTE+diffusion weighted imaging (DWI)), Dynamic-AMRI (Dyn-AMRI:
T2WI+Dynamic T1WI) and EOB-AMRI (T2WI+DWI +T1WI hepatobiliary phase). Lesions were characterized using a composite
scoring system for NC-AMRI and EOB-AMRI [negative, subthreshold (<10mm), positive] and LI-RADS v2018 algorithm was used for
Dyn-AMRI. Only LI-RADS5 lesions were considered HCC. A preliminary cost-effectiveness analysis was performed comparing each
AMRI set to published ultrasound (US) sensitivity in USA (60%).

RESULTS

The reference standard demonstrated 13/237 patients with HCC (incidence 5.5%, mean size 33.7±30mm, range:10-120mm). Inter-
reader agreement was substantial for NC-AMRI and EOB-AMRI (k=0.76 and 0.75) and excellent for Dyn-AMRI (k=0.86). Pooled per-
patient sensitivities were 61.5% for NC-AMRI [CIs: 34.4-83%], 84.6% for Dyn-AMRI [60.8-95.1%] and 80.8% for EOB-AMRI [53.6-
93.9%], without significant difference between sets (p-values range:0.06-0.16). Pooled per-patient specificities were 95.5% [92.4-
97.4%], 99.8% [98.4-100%] and 94.9% [91.6-96.9%], respectively, with a significant difference between Dyn-AMRI and the other
sets (p<0.01). All AMRI methods were cost-effective compared to US. Dyn-AMRI was the most cost-effective with incremental
cost-effectiveness ratios (ICER) of $11,253 and life-year gain of 11months compared to US.

CONCLUSION

We observed limited sensitivity of NC-AMRI protocol for HCC detection. EOB-AMRI and Dyn-AMRI showed a similar sensitivity with a
slightly better specificity and cost-effectiveness for Dyn-AMRI. Further confirmation in a larger study is needed.

CLINICAL RELEVANCE/APPLICATION

Non contrast abbreviated MRI (AMRI) showed low diagnostic performance for HCC screening. AMRI with dynamic T1 (Dyn-AMRI)
showed higher specificity and better cost effectiveness compared to AMRI with hepatobiliary phase.
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PURPOSE

To evaluate the accuracy of an abbreviated screening MRI protocol without contrast media for patients at risk for hepatocellular
carcinoma (HCC).

METHOD AND MATERIALS

This retrospective study was approved by our institutional review board. Four-hundred and twenty eight MRI exams were performed
at our institution in patients with increased risk for hepatocellular carcinoma , from January 2015 to December 2015. Exclusion
criteria were: history of treated HCC (166 cases) and subsequent studies of the same patient (123 cases). A total of 139 MRI
cases were anonymized without post-contrast series (abbreviated protocol) and retrospectively analysed by three radiologists with
different levels of experience (10, 8 and 1 year of experience with abdominal MRI). Later, one senior radiologist re-evaluated the full
protocol as the reference standard, using LI-RADS v.2018. The abbreviated protocol included T2 weighted, fat-saturated T2
weighted, diffusion-weighted and GRE in/out-of-phase sequences. The following criteria were evaluated: presence of nodule
suspicious for HCC, lesion size, lesion location and presence of nodule on each MRI sequences of the abbreviated protocol.

RESULTS

One-hundred and thirty nine patients were included, 38 women and 101 men, with an average age of 54.1 years. Sensitivity,
specificity, positive predictive value, negative predictive value and accuracy of abbreviated protocol for detection of nodules
categorized as LI-RADS 4 and 5 (reference standard) were: 88.3%, 77.2%, 74.6%, 89.7% and 82.0% (most experienced reader),
85.0%, 78.5%, 75.0%, 87.3% and 81.3% (intermediate experienced reader) and 85.0%, 73.4%, 70.8%, 86.6% and 78.4% (less
experienced reader), respectively. Interobserver agreement was moderate for lesion detection (weighted K= 0.57, CI=0.41-0.78).
The sensitivity of each MRI sequence was 71.7%, 73.3% and 76.7% on T2-weighted, 68.3%, 75.0% and 73.3% in fat-saturated
T2-weighted, 76.7%, 75.0% and 73.3% in in/out-of-phase and 63.3%, 70.0% and 68.3% in DWI for most experienced, intermediate
experienced and less experienced readers, respectively.

CONCLUSION

The abbreviated MRI protocol demonstrated high sensitivity for hepatocellular carcinoma screening in risk patients.

CLINICAL RELEVANCE/APPLICATION



HCC is the most common primary malignancy of the liver and a common cause of death from cancer worldwide. Abbreviated MRI
protocol possibly allows more cost-effective, high sensitivity imaging for HCC screening.
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PURPOSE

Quantitative measurements of the prostate have been shown to produce reliable differentiation of malignant prostate lesions in the
peripheral zone in several small scale studies with previous generation T2 mapping sequences. We tested the reliability of a novel,
fast, high-resolution T2 mapping prototype sequence with parallel imaging and model-based reconstruction (T2M) in the detection
of malignant prostate lesions.

METHOD AND MATERIALS

A total of 46 multiparametric MRI datasets for suspected prostate cancer (pCA) at 3T were included. All examinations included T2M
in addition to a standard multiparametric prostate protocol. Confirmed pCA were present in 22 cases. Quantitative T2 mapping was
acquired axially (0.7x0.7x3.0 mm3, 16 echoes with delta TE 10.8 ms, TR 5000 ms). Region-of-interest measurements (ROI) were
performed on the T2 maps in 3 slices for healthy prostate tissue of the peripheral and transitional zone (apex, midbase, base) with
a minimum area of 10 mm2. Confirmed malignant lesions were traced in a separate ROI on the most representative slice. Average
and minimum values of T2M relaxation time (T2) were recorded per ROI.

RESULTS

Diagnostic image quality was obtained in all patients. Average acquisition time for T2M was 4:37 mins. Mean T2 was 153.7±45.1 ms
for healthy tissue in the peripheral zone, 96.2±22.7 ms in the transitional zone. Mean T2 was significantly reduced for pCA in the
peripheral zone (71.6±13.3 ms, p=0.001). Differences of mean T2 of pCA and average tissue of the transitional zone were suffcient
to differentiate between tumor infiltration and average healthy tissue of the transitional zone (p=0.001). Minimal values of T2
showed good differentiation between healthy tissue and pCA (healthy: 99.4±19.9 ms, malignant: 52.0±10.6 ms; p=0.001).

CONCLUSION

Quantitative measurements from T2 mapping sequences provide good differentiation between healthy and malignant prostate tissue
and are feasible in an expanded standard porstate protocol at high-resolution in acceptable acquisition time.

CLINICAL RELEVANCE/APPLICATION

Accelerated T2 mapping sequences could be a feasible addition to standard multiparametric prostate MRI for detection of prostate
cancer.
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PURPOSE

To investigate the performance of different quantitative texture parameters of 3T multiparametric magnetic resonance imaging
(3TmpMRI) for the differentiation of transition zone (TZ) prostate cancer (PCa) lesions from benign prostatic hyperplasia (BPH)
nodules with wholemount histopathology as reference standard.

METHOD AND MATERIALS

This IRB approved, HIPAA compliant case-control study, included 77 patients. Regions of interest (ROI) for true positive TZ PCa
lesions as well as the BPH nodules were contoured on 3TmpMRI axial T2-weighted images (T2WI), apparent diffusion coefficient
(ADC) map of the diffusion weighted images (DWI) and dynamic contrast enhancement (DCE) MRI and the quantitative image
analysis was performed. We generated 10 parameters including normalized T2WI signal intensity (SI) (calculated as mean T2WI
signal intensity/ROI of obturator muscle), the shape of the histogram of T2WI SI (skewness and kurtosis), ADC minimum, ADC
maximum, ADC skewness, ADC kurtosis, Ktrans (influx volume transfer coefficient), kep (efflux reflux rate constant) and Ve (the
fractional volume of extracellular extravascular space). The quantitative parameters were compared between the TZ PCa and BPH
nodules using paired sample t-test in SPSSv24. P-value<0.05 was considered as significant. The performance of the significant
parameters were assessed using AUC for the ROC curves.

RESULTS

Mean patient age was 62.9±7.6 years with mean prostate specific antigen (PSA) 7.6±8.3 ng/ml. Compared to the BPH nodules, TZ
PCa lesions had significantly higher T2WI SI (p=0.004), ADC skewness (p<0.001), Kep (p-value=0.026) and significantly lower ADC
minimum (p<0.001) and ADC maximum (p=0.001). T2WI skewness, T2WI kurtosis, ADC kurtosis, Ktrans and Ve were not significantly
different between cancerous and benign lesions (p>0.05). The highest AUC for the differentiation of TZ PCa from BPH was resulted
from ADC skewness (0.998) followed by ADC minimum (0.891), ADC maximum (0.790), T2WI SI (0.625) and Kep (0.403) (figure 1).

CONCLUSION

3T mpMRI quantitative texture parameters, with higher performance of the parameters generated based on ADC maps, can be of
significant value for the differentiation of TZ PCa from BPH nodules.

CLINICAL RELEVANCE/APPLICATION

Differentiation of transition zone prostate cancer from benign prostatic hyperplasia on 3T mpMRI can be difficult due to overlapping
features, however mpMRI quantitative parameters may increase the performance.
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PURPOSE

Multi-parametric magnetic resonance imaging (mp-MRI) is playing an increasing role in prostate cancer assessment. Automated
cancer localization as part of clinical decision support system can reduce inter-observer variability and time spent on image
interpretation. This study evaluates the performance of a residual convolutional neural network (ResCNN) in the identification of
potential areas of prostate cancer.

METHOD AND MATERIALS

A total of 337 cancer patients from the PROSTATEx dataset were analyzed in this study. Three radiologists segmented lesions that
were PI-RADS v2 category three or higher using T2-weighted, ADC, and high b-value images. A 2D patch-based ResCNN was
trained based on segmentations from the most senior radiologist. Volumetric predictions were generated using an adaptive threshold
that controls the number of false positives. Sensitivity was measured by comparing network predictions to biopsy locations with
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clinically significant cancer using a distance criterion of 10 mm or less.

RESULTS

The network's sensitivity for detecting clinically significant cancer was 97% for all PI-RADS categories, whereas radiologists'
sensitivities were 79±0.06%, 94±0.04%, and 99±0.02% for category 3, 4, and 5 lesions, respectively. The trade-offs for an
increased network sensitivity were lesion volume overestimation (radiologists: 1.5cc, network: 3.2cc) and an increased number of
false positives (PI-RADS 3: 29%, PI-RADS 4,5: 2%).

CONCLUSION

The proposed ResCNN was able to obtain similar sensitivity for detecting clinically significant cancer as the radiologists. This
demonstrates the network's potential to assist radiologists in prostate cancer detection, especially for PI-RADS 3 lesions where the
presence of clinically significant cancer is equivocal (sensitivity: network 97% vs radiologists 79%).

CLINICAL RELEVANCE/APPLICATION

We have demonstrated that a residual convolutional neural network trained on PI-RADS v2 protocol has the potential to assist
radiologists in detecting clinically significant prostate cancers.
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PURPOSE

Approximately 12% of biopsy-confirmed prostate cancer (PCa) lesions cannot be detected on MRI, which are referred to as 'MRI-
invisible' lesions (PI-RADS < 3 and Gleason Grade Group (GGG) >= 1). Radiomics derived from prostate multi-parametric MRI (mpMRI)
have been shown to complement imaging in characterizing PCa. In this work, we explore radiomics from bi-parametric MRI (bpMRI)
including T2-weighted MRI (T2WI) and apparent diffusion coefficient (ADC) maps to differentiate MRI-invisible lesions from non-
tumor prostate tissue in the peripheral zone (PZ).

METHOD AND MATERIALS

In this study, a set of N = 100 PCa patients was included from 4 different institutions. Of these, 64 patients (N1) underwent 3T
mpMRI prior to radical prostatectomy (RP) and 36 patients (N2) underwent 3T mpMRI with no abnormal signs followed by systematic
biopsy that was negative. For N1, delineation of lesion regions of interest (ROIs) on bpMRI were obtained by mapping ROIs from
corresponding RP surgical specimens and verified by an experienced radiologist. N = 39 visible lesions (VL) and N=25 invisible lesions
(IL) were identified by the radiologist. Patients from N2 were used to obtain non-tumor (NR) ROIs within the PZ on T2WI and ADC
maps. Training set (D1) consists of 15 NR, 15 IL and 18 VL, and the testing set (D2) consists of 21 NR, 10 IL and 21 VL. In D1, we
identified stable radiomic features (test-retest and cross-site stability) that distinguished NR and IL, as well as NR and VL (to
ensure their association with PCa). A logistic regression model (CL) was trained to separate NR and PCa lesions (IL + VL) in D1 and
was then validated on D2 in terms of receiver operating characteristic (ROC).

RESULTS

Radiomic features including Co-occurrence of Local Anisotropic Gradient Orientations (CoLlAGe), Haralick features from T2WI;
CoLlAGe and Laws features from ADC maps were found to distinguish NR and IL, VL. The area under the ROC curve (AUC) of CL on
D2 is 0.93 (NR vs lesions), 0.97 (NR vs IL) and 0.91 (NR vs VL).

CONCLUSION

Radiomic features derived from prostate bpMRI were able to differentiate MRI-invisible lesions from non-tumor regions within the PZ.

CLINICAL RELEVANCE/APPLICATION

Radiomic based approaches might allow for non-invasive identification of PI-RADS invisible tumors and improve the lesion detection
sensitivity of prostate MRI.
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PURPOSE

To develop a machine learning (ML)-assisted model for identifying the candidates for extended pelvic lymph node dissection
(ePLND) in prostate cancer by integrating clinical, biopsy and precisely defined MRI findings.

METHOD AND MATERIALS

248 patients treated with radical prostatectomy and ePLND or PLND were included. ML-based models were developed from 18
integrated features using a logistic regression (LR), support vector machine (SVM) and random forests (RFs) algorithm,
respectively. The models were compared to a MSKCC nomogram using the receiver operating characteristic-derived area under the
curve (AUC), calibration plot and decision-curve analysis (DCA).

RESULTS

Total 59/248 (23.8%) lymph node invasion (LNIs) were identified at surgery. After cross validation, the predictive accuracy of
these ML-based predictors yielded similar AUCs (RFs: 0.906; 95% confidence interval [CI], 0.856-0.928; SVM: 0.891; 95% CI,
0.840-0.917; LR+: 0.886; 95% CI, 0.834-0.913), while higher than MSKCC nomogram (0.816, 95% CI, 0.762-0.862). The calibration
of MSKCC tended to underestimate LNI risk across the entire range of predicted probabilities compared to RFs and SVM. The DCA
demonstrated three ML-based models significantly improved risk prediction at risk threshold <= 80% compared to MSKCC. If ePLNDs
missed was controlled < 3%, RFs resulted in higher positive predictive value (55/107 [51.4%] vs 56/139 [40.3%]), similar negative
predictive value (137/141 [97.2%] vs 106/109 [97.2%]), and higher No. of ePLNDs spared (141/248 [56.9%] vs 109/248 [43.9])
compared to MSKCC.

CONCLUSION

Our ML-based model below 15% cutoff, superior to MSKCC nomogram, allows to 57% ePLNDs spared at the cost of missing < 3%
LNIs.

CLINICAL RELEVANCE/APPLICATION

Preoperative identification of LNI is critical for appropriate treatment selection and planning.As precisely defining nodal stage is to
allow surgeons to define which patients may benefit from ePLND or PLND during radical prostatectomy and which patients may
safely avoid it.
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PURPOSE

Cartilage loss on preoperative knee MRI is a predictor of poor outcomes after arthroscopic partial meniscectomy (APM). Previous
studies have used time-intensive MRI grading systems which are not amenable for routine clinical use. The ability to predict
outcomes with a clinically used grading system has not been studied. This study's purpose was to compare the ability to predict
outcomes after APM with cartilage loss graded using a clinically used modified Outerbridge system and a semi-quantitative MOAKS
(MRI Osteoarthritis Knee Score) system.

METHOD AND MATERIALS

Cases were randomly selected meeting the following criteria: 1. Preoperative knee MRI performed within 6 months of APM surgery 2.
Outcomes measured at the time of surgery and 1 year after surgery. Surgical failure was defined as a less than 10 point
improvement in the Knee Osteoarthritis Pain Score (KOOSpain). Cases were independently evaluated by 2 musculoskeletal (MSK)
radiologists and 1 radiology fellow using both grading systems. Accuracy of each system in discriminating success and failure was
estimated using area under the ROC (AUC) with 95% confidence intervals. A Wald test was used to test non-inferiority of the
clinical grading system to MOAKs. Inter-reader agreement of two grading systems in predicting outcomes was also compared.

RESULTS

80 cases from 78 patients (38 females and 40 males) with mean age of 56.6 years (range of 45-77) were studied. 21 patients
(27%) were surgical failures. At least Grade 2 (< 50% cartilage thickness loss) ranged from 23.3% (lateral tibial plateau) to 52.5%
(medial femoral condyle) of the observations. Prediction model using clinical grading (AUC = 0.695 [0.566, 0.824]) was non-inferior
(p = 0.047) to MOAKS grading (AUC = 0.683 [0.539, 0.812]). Both MRI prediction models performed better than a model with only
demographics (AUC = 0.667 [0.522, 0.812]. Inter-reader agreement with clinical grading (80.8%) was significantly higher (P =
0.012) than with MOAKS (65%).

CONCLUSION

Cartilage loss graded on MRI with a clinically used system has similar ability in predicting outcomes after APM compared to a semi-
quantitative system with significantly better inter-reader agreement.

CLINICAL RELEVANCE/APPLICATION

The ability to use a clinical MRI cartilage grading system to predict outcomes after APM allows for the development of point of care
prediction tools from routine MRI readings.
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PURPOSE

To evaluate a novel fully automated deep convolutional neural network (DCNN) for detection of meniscus tears.

METHOD AND MATERIALS

This retrospective study was approved by the local ethics committee. We included 100 patients, who had undergone MRI and
arthroscopy of the knee in our institution. All MRI studies were evaluated for medial and lateral meniscus tears by two
musculoskeletal radiologists independently and by the DCNN. The surgical reports served as the standard of reference. Statistics
included sensitivity, specificity, accuracy and ROC curve analysis as well as kappa-statistics.

RESULTS

Fifty-seven percent (57/100) of patients had a tear of the medial and 24% (24/100) of the lateral meniscus, including 12%
(12/100) of patients with a tear of both menisci. For medial meniscus tear detection, the sensitivity, specificity and accuracy were
for reader 1: 93%, 91%, and 92%, for reader 2: 96%, 86% and 92%, and for the DCNN: 84%, 88% and 86%. For lateral meniscus
tear detection, the sensitivity, specificity, and accuracy were for reader 1: 71%, 95% and 89%, for reader: 2 67%, 99% and 91%,
and for the DCNN: 58%, 92% and 84%. Sensitivity for medial meniscus tear detection was significantly different between reader 2
and the DCNN (p=0.039), no significant differences existed for all other comparisons (all p >= 0.092). The AUC-ROC of the DCNN
was 0.882, 0.781 and 0.961 for detection of medial, lateral and overall meniscus tear. Inter-reader reliability was very good for the
medial (kappa 0.876) and good for the lateral meniscus (kappa 0.741).

CONCLUSION

Our DCNN has the capability to detect tears of the medial and lateral meniscus in a fully automated fashion and with similar
performances than radiologists.

CLINICAL RELEVANCE/APPLICATION

Fully automated detection of meniscus tears may decrease workload for radiologists and reduce health care costs.

Participants
Scott Tashman, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Payam Zandiyeh, PhD, Houston , TX (Abstract Co-Author) Nothing to Disclose
Michael Kutzler, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Blake Purtle, Houston, TX (Abstract Co-Author) Nothing to Disclose
Travis Alford, Houston, TX (Abstract Co-Author) Nothing to Disclose
Colton Wayne, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ryan J. Warth, Houston, TX (Presenter) Nothing to Disclose
James McDermott, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ahmed Taher, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Ponnada A. Narayana, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Refaat E. Gabr, PhD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Manickam Kumaravel, MD, FRCR, Houston, TX (Abstract Co-Author) Nothing to Disclose
Walter Lowe, MD, Houston, TX (Abstract Co-Author) Nothing to Disclose
Christopher D. Harner, MD, Houston , TX (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

ahmedramadantawfik@gmail.com

PURPOSE

Evaluate changes over time in UTE T2* MRI relaxation times of implanted ACL grafts during graft healing/remodeling over the first
year after ACL reconstruction.

METHOD AND MATERIALS

10 patients (ages 14-45 years) who underwent primary ACL reconstruction (ACLR) with or without meniscal injury. UTE-MRI
evaluation at 1, 3, 6, 9, and 12 months after surgery. High-resolution 3D T2 scan (slice thickness: 0.6mm, TR: 18.7ms; TE:
11.5ms); Quad-echo UTE-T2 sequence (slice thickness: 1mm, TR: 20ms; TE: 0.3, 3, 6, and 9ms). The ACL-reconstructed knee was
scanned at all 5 time points (1, 3, 6, 9, and 12 months), and the contralateral knee was imaged at 1 month. The region of interest
(ROIs) for the ACL-reconstructed knee include the central 2/3 of the intra-articular portion of the ACL graft The region of interest
for the contralateral uninjured knee included the ACL, patellar tendon (PT), and semitendinosus tendon (SemiT). At the 1-month
time point for both injured and uninjured knees, each ROI was manually segmented from the surrounding tissues on the 3D T2
images using Mimics software (Materialise, Inc.; Belgium) (Figure 1). The 1-month segmentation masks were co-registered with the
4-echo UTE images obtained at each subsequent time point to ensure voxel-to-voxel anatomic matching of each segmentation
mask. T2* relaxation times were calculated by fitting an exponential curve to the signal intensity data from the 4-echo UTE
sequences. Mean T2* values for each ROI were calculated from all voxels within each ROI. Custom software was created using
Python to extract average UTE-T2* values underlying each segmented ROI.

RESULTS

Mean T2* relaxation times for the ACL graft (Figure 2) increased over time, from 3.5 ms at 1 month to 5.4 ms at 6 months, with a
statistically significant increase between 1 and 3 months (p < 0.05). Qualitatively, T2* relaxation times increased from near the
values of the native SemiT tendon (2.2 ms) to approach that of the intact (contralateral) ACL (4.9 ms). Serial changes in T2* were
not uniform throughout the graft substance (Figure 3). Remodeling appears to have begun near the tibial insertion site and
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progressed proximally towards the femoral insertion.

CONCLUSION

T2* values progressively increased over time, followed by regression towards the values of the intact native ACL.

CLINICAL RELEVANCE/APPLICATION

Early results show promise of UTE-T2 MRI for assessing ACL graft state.
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PURPOSE

To investigate the relationship between human cortical bone mechanics and the macromolecular proton fraction (MMF) obtained
from ultrashort echo time magnetization transfer (UTE-MT) MRI modeling.

METHOD AND MATERIALS

156 cortical bone strips (~4×2×40 mm3) were harvested from the tibial and femoral midshafts of 43 donors (62±22 yo). Specimens
were scanned using a 1-inch diameter T/R birdcage coil on a 3T clinical scanner (MR750, GE). The UTE-MRI scans involved: a) an
actual flip angle imaging variable TR (AFI-VTR) sequence (AFI: TE=0.032; TRs=20, 100 ms; VTR: TE=0.032; TRs=20, 40, 100, and
150 ms; FA=45°) for T1 measurement (1), which is the prerequisite for the two-pool MT modeling, and b) a set of 3D-UTE-Cones-
MT sequences (pulse power=400°, 600°, and 800°; frequency offset=2, 5, 10, 20, and 50kHz; FA=10°) for MT modeling (2-4).
Other imaging parameters included: field of view=40×40mm2, matrix=160×160, slice-thickness=2mm. Afterwards, specimens were
scanned using a Skyscan 1076 (Kontich, Belgium) µCT at 9 µm3 voxel size to measure bone porosity and bone mineral density
(BMD). Finally, mechanical properties of the specimens were measured using 4-point bending tests. Pearson's correlation
coefficients were calculated between MRI and μCT and mechanical properties.

RESULTS

Fig.1a shows the UTE-MRI image in axial plane at the middle of 20 bone strips with 4mm×2mm approximate cross-sections. Two
representative specimens harvested from a 47-year-old male (I) and a 57-year-old female (II), respectively, are indicated with
yellow rectangles. Fig.1b shows the corresponding µCT images. Figs.1c,d show corresponding MT modeling analyses. Figs. 1e-h
show the scatterplots of Young's modulus, yield stress, ultimate stress, and failure energy on MMF, respectively. Young's modulus,
yield stress, and ultimate stress demonstrated significant moderate correlations with MMF (R=0.60-0.61, p<0.01). MMF showed
significant strong correlations with porosity (R=0.72) and BMD (R=0.71).

CONCLUSION

Significant correlations between bone MMF, mechanical properties, and microstructure suggest that the UTE-MT model can
potentially serve as a novel tool to detect the variations of bone mechanics and microstructure.

CLINICAL RELEVANCE/APPLICATION

A UTE-MRI-based technique that correlates with bone mechanics and miscrostructure may be useful in future clinical studies for
fracture risk estimation.
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PURPOSE

Describe and assess the reliability of a novel computed tomography (CT)-based scoring system, the BUCKS (Boston University
Calcium Knee Score) method, for assessing the burden and determining the localization of intra-articular mineralization.

METHOD AND MATERIALS

We included both knees from subjects of the most recent visit of the Multicenter Osteoarthritis Study (MOST), an NIH-funded
longitudinal cohort of community-dwelling older adults with or at risk of knee osteoarthritis (OA). All subjects underwent CT scans
of bilateral knees. For each knee, a musculoskeletal radiologist assessed the presence and severity of mineralization in cartilage,
menisci, capsule and ligaments. Readings of a sample of 31 participants by the same reader and a second reader were repeated 12
later. The BUCKS method assesses 14 cartilaginous subregions and 6 meniscal segments (each meniscus was subdivided into 3
segments: anterior horn, body and posterior horn), similar to WORMS system. Cartilaginous subregions and meniscal segments were
assigned a score ranging from 0-3 (figure). The joint capsule, bilateral posterior meniscal roots, 2 cruciate (ACL/PCL) and 2
collateral ligaments (MCL/LCL) were each scored 0 or 1 for absence or presence of mineralization. Vascular calcifications were
scored 0-3.

RESULTS

Thirty one subjects (61 knees) were included. Mean age was 72.3 years (SD= 6.7, range=63-86). Mean BMI was 31.0 kg/m2 (SD
5.2). Sixty one percent (n=19) were female. Intra-articular calcium crystals were present on CT images of 50 knees, with 38 having
articular cartilage calcifications and 35 having meniscal calcifications. Of the 61 knees, tibio-femoral Kellgren and Lawrence Grades
were K&L=0 in 18 knees, K&L=1 in 13 knees, K&L=2 in 14 knees, K&L=3 in 12 knees and K&L=4 in 3 knees. The intra-reader reliability
(weighted-kappa) ranged from 0.93 for ligaments to 0.94 for cartilage, 0.97 for vessels, 0.98 for meniscus, and 1.0 for joint
capsule. The inter-reader reliability (weighted-kappa) ranged from 0.92 for cartilage to 0.95 for meniscus and vessels, and 1.0 for
joint capsule and ligaments.

CONCLUSION

We have designed and described a novel scoring system for intraarticular mineralization of the knee, BUCKS, which shows excellent
intra- and inter-reader reliability.

CLINICAL RELEVANCE/APPLICATION

BUCKS is a potentially useful tool for the understanding of the role of calcium crystals in knee OA.
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PURPOSE

Unloader knee braces aim to shift the weight off the damaged compartment of the knee, and may offer pain reduction and delay
time to surgery. Despite perceived benefits, the efficacy of bracing to reduce pain and preserve integrity of joint tissues, is under
debate. The purpose of this study was to investigate if quantitative magnetic resonance imaging (qMRI) measures of bone marrow
edema (BME; a pain correlate), cartilage, and meniscus are preserved after 9 months of unloader brace use in patients with
osteoarthritis (OA).

METHOD AND MATERIALS

Patients with medial knee OA (n=4; 4 male; 50+/-13.4 yrs, mean+/-standard deviation) were imaged at 3T, before and 9 months
after brace use. To evaluate BME, proton density fat suppressed images were processed to quantify the volume of high signal
intensity within subchondral bone (Figure AB). To evaluate cartilage and meniscus, spin echo T2 map was acquired in sagittal plane,
in the weight-bearing regions of lateral and medial tibiofemoral compartments. T2 values in tibial/femoral cartilage, and
anterior/posterior meniscus, were determined (Figure C). Using repeated measures ANOVA, effects of brace use and knee
compartment on BME and T2 values were assessed.

RESULTS

Initially, BME was found in 2 medial femoral condyles and all 4 medial tibial plateaus, with a mean volume of 1027+/-1103 mm3.
After bracing, BME volume decreased by 82+9 % (p = 0.081). Changes in cartilage and meniscus T2 values are shown in Figure D.
Femoral and tibial pooled cartilage T2 values (32.8+8 ms before, 32.6+5 ms after bracing) did not vary significantly with
compartment (p=0.14) or bracing (p=0.9). Meniscus T2 values were initially higher (p=0.01) in the medial (17.4+5.4 ms) than lateral
(12.8+3.5 ms) compartment but did not change after bracing (p=0.24).

CONCLUSION

In all patients, there was a decrease in BME volume without any new lesion development after 9 months of brace use. Despite small
number of subjects, this data is promising, considering that without intervention, BME size may either decrease or increase.

CLINICAL RELEVANCE/APPLICATION



Combined with stable cartilage and meniscus T2 values, these results demonstrate the feasibility of using unloader brace to manage
knee OA.
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Program Description

During this session, the attendees will be walked through the end-to-end process of preprocessing MRI studies, extracting labels
from reports and facilitating deep learning with both in a Microsoft Azure ML environment. Each attendee will receive access to an
individual workspace on the platform that will continue to be available for a week after the workshop. In order to get the best
experience for this workshop, it is highly recommended that attendees bring a laptop with a keyboard and decent-sized screen.
RSVP is required; adding this session to your agenda does not secure your seat in this session. Click the link below to RSVP.

RSVP Link

https://www.eventbrite.com/e/deep-learning-with-microsoft-azure-ml-for-mri-interpretation-tickets-64334393904
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Susan Weinstein, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Program Information

This interactive session will include both didactic and hands-on case review at workstations equipped with syngo. MR Brevis. A
practical approach to breast MRI interpretation will be discussed as well as utilizing the available sequences and techniques to
improve interpretive skills. RSVP is required; adding this session to your agenda does not secure your seat in this session. Click the
link below to RSVP.

RSVP

https://www.fairorg.de/Siemens-Healthineers/portal/workshop.cfm/rsna19/

Printed on: 01/07/20



RC404A Meniscus of the Knee

RC404B Triangular Fibrocartilage Complex (TFCC) of the Wrist

RC404C Labrum of the Glenohumeral Joint and of the Hip

RC404

Articular Discs, Menisci, and Labra: Structure, Function, and Dysfunction Using MRI with Emphasis on the
Knee Meniscus, Triangular Fibrocartilage, and Glenoid and Acetabular Labrum

Tuesday, Dec. 3 4:30PM - 6:00PM Room: E451B

MR MK

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

Participants
Donald L. Resnick, MD, San Diego, CA (Director) Nothing to Disclose

LEARNING OBJECTIVES

1) To detail the anatomy, composition, and function of several intraarticular structures including the menisci of the knee, the
triangular fibrocartilage of the wrist, and the labra of the hip and glenohumeral joint. 2) To correlate the anatomic framework of
these structures with their patterns of failure, emphasizing MR imaging. 3) To detail the morphology of the human knee meniscus
with particular emphasis on its collagen composition. 4) To illustrate the basic patterns of meniscal failure as displayed on MR
imaging. 5) To correlate these patterns of failure with an understanding of meniscal morphology. 6) Compare and contrast the
normal anatomy and function of the labrum in two main main-ball-socket joints, the hip and shoulder. 7) Identify common labral
disorders in the shoulder and hip and recognize imaging findings that distinguish them from normal variants.

Sub-Events

Participants
Donald L. Resnick, MD, San Diego, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To detail the morphology of the human knee meniscus with particular emphasis on its collagen composition. 2) To illustrate the
basic patterns of meniscal failure as displayed on MR imaging. 3) To correlate these patterns of failure with an understanding of
meniscal morphology.

ABSTRACT

The morphology of the knee meniscus will be explored, particularly its collagen framework, in an effort to elucidate the basic
patterns of meniscal failure as viewed in MR images and during arthroscopy. Particular attention will be given to those structures
that influence meniscal function and dysfunction, structures that include the meniscal root ligaments, the popliteomeniscal
ligaments, and the capsular ligaments.

Participants
Christine B. Chung, MD, Solana Beach, CA (Presenter) Nothing to Disclose

Participants
David A. Rubin, MD, Saint Louis, MO (Presenter) Nothing to Disclose

For information about this presentation, contact:

drubin001@gmail.com

LEARNING OBJECTIVES

1) Compare and contrast the normal anatomy and function of the labrum in two main main-ball-socket joints, the hip and shoulder.
2) Identify common labral disorders in the shoulder and hip and recognize imaging findings that distinguish them from normal
variants.

Printed on: 01/07/20



RC407A Overview: Why is this Subject Important?

RC407B Endometriosis and Adenomyosis: MR Imaging Pearls and Pitfalls

RC407C Leiomyomas: Pre- and Post-procedural Imaging-More Than a Roadmap

RC407D Slings and Meshes: Guide to MR Imaging of Pelvic Floor Following Surgical Repair

RC407

Chronic Pelvic Pain: Added Value of MRI in Endometriosis, Fibroids, and Pelvic Floor Relaxation

Tuesday, Dec. 3 4:30PM - 6:00PM Room: N226

GU MR

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

LEARNING OBJECTIVES

1) Improve knowledge of the economic and psychosocial impact of chronic pelvic pain. 2) Review the indications and MRI imaging
protocols for endometriosis. 3) Recognize the MRI appearance of endometriosis. 4) Review the epidemiology and clinical
presentations of leiomyomas. 5) Review current treatment options for symptomatic leiomyomas. 6) Recognize the MRI appearance
of leiomyomas to include differentiating them from other myometrial masses. 7) Review common surgical interventions for stress
urinary incontinence and pelvic organ prolapse. 8) Describe the MRI technique for imaging synthetic material in the pelvic floor. 9)
Recognize normal and abnormal MRI appearances of synthetic materials used in pelvic floor dysfunction. 10) Understand the
pathophysiology of endometriosis. 11) Recognize MRI finding of endometriosis. 12) Avoid the pitfalls of endometriosis imaging. 13)
Review common surgical interventions for stress urinary incontinence and pelvic organ prolapse. 14) Describe the MRI technique for
imaging synthetic material in the pelvic floor. 15) Recognize normal and abnormal MRI appearances of synthetic materials used in
pelvic floor dysfunction.

Sub-Events

Participants
Susan M. Ascher, MD, Washington, DC (Presenter) Nothing to Disclose

Participants
Elizabeth A. Sadowski, MD, Madison, WI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the pathophysiology of endometriosis. 2) Recognize MRI finding of endometriosis. 3) Avoid the pitfalls of
endometriosis imaging.

Participants
Yuliya Lakhman, MD, New York, NY (Presenter) Nothing to Disclose

Participants
Gaurav Khatri, MD, Irving, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review common surgical interventions for stress urinary incontinence and pelvic organ prolapse. 2) Describe the MRI technique
for imaging synthetic material in the pelvic floor. 3) Recognize normal and abnormal MRI appearances of synthetic materials used in
pelvic floor dysfunction.

Active Handout:Gaurav Khatri

http://abstract.rsna.org/uploads/2019/18000692/Active RC407D.pdf

Printed on: 01/07/20



RC415A Role of MRI

RC415B The Newly Diagnosed Cancer: Different Viewpoints: The Role of Ultrasound

RC415C Role of CEM

RC415

The Newly Diagnosed Cancer: Different Viewpoints

Tuesday, Dec. 3 4:30PM - 6:00PM Room: E451A

BR MR US

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

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

For information about this presentation, contact:

zuleyml@upmc.edu

LEARNING OBJECTIVES

1) Review the role of ultrasound, MRI, and contrast enhanced mammography in the evaluation of disease extent in the newly
diagnosed breast cancer patient. 2) Recognize the advantages and limitations of these three imaging modalities in the assessment
of patients' response to neoadjuvant chemotherapy. 3) Be familiar with the evolving management of the axilla.

Sub-Events

Participants
Constance D. Lehman, MD,PhD, Boston, MA (Presenter) Research Grant, General Electric Company Medical Advisory Board, General
Electric Company

Participants
Regina J. Hooley, MD, Weston, CT (Presenter) Consultant, Hologic, Inc

For information about this presentation, contact:

regina.hooley@yale.edu

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

For information about this presentation, contact:

zuleyml@upmc.edu

Printed on: 01/07/20



RC422A State of the Art in Anatomical MR Imaging

RC422B Clinical Need for Anatomical MR Imaging in Radiation Therapy

RC422C Technical Challenges in the Integration of Anatomical MR Imaging into Radiotherapy

RC422

Anatomical MR Imaging for Radiotherapy Planning and Guidance

Tuesday, Dec. 3 4:30PM - 6:00PM Room: S501ABC

MR PH RO

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

Participants
Kristy K. Brock, PhD, Houston, TX (Moderator) License agreement, RaySearch Laboratories AB; Grant support, RaySearch
Laboratories AB; Research support, Mirada Medical Ltd; ; 

Sub-Events

Participants
Aradhana M. Venkatesan, MD, Houston, TX (Presenter) Research Grant, Canon Medical Systems Corporation

For information about this presentation, contact:

avenkatesan@mdanderson.org

LEARNING OBJECTIVES

1) Review opportunities and unmet needs for state of the art imaging techniques to inform radiotherapy strategies. 2) Summarize
the current state of the art role for contemporary MRI in radiotherapy, with an emphasis on gynecologic and prostate cancer
therapy. 3) Describe emerging solutions enabled by MR imaging guidance and their potential gains for patients.

Participants
Cynthia Menard, MD, Montreal, QC (Presenter) Nothing to Disclose

For information about this presentation, contact:

Cynthia.Menard@umontreal.ca

LEARNING OBJECTIVES

1) Understand the various roles of MRI in radiotherapy practice. 2) Identify pitfalls in integrating MRI in radiotherapy planning. 3)
Describe anatomical sites where the integration of MRI is established as standard-care.

Participants
Carri Glide-Hurst, PHD, Detroit, MI (Presenter) Researcher, ViewRay, Inc; Research Consultant, Koninklijke Philips NV; Researcher,
Koninklijke Philips NV; Researcher, Modus Medical Devices Inc; Equipment support, Medspira, LLC; Equipment support, QFix

LEARNING OBJECTIVES

1) To understand the unique imaging challenges and benefits for incorporating MRI into radiation therapy treatment planning. 2) To
describe the magnetic resonance simulation (MR-SIM) process to yield images that are more robust for radiation therapy planning.
3) To describe emerging technologies in MR-only treatment planning and MR-guided radiation therapy and opportunities for
collaboration between imaging and radiation therapy colleagues.

Printed on: 01/07/20



RC429A MRI in Patients with Pacemakers/Cardiac Devices

RC429B Gadolinium Deposition: What Do I Tell Patients, Referring Physicians, Other Radiologists, and
Attorneys?

RC429C Establishing an Efficient Workflow for MRI Safety

RC429

MRI Safety Course (Gadolinium and Pacemakers) (Interactive Session) (The In-Person Session is Supported
in part by an Unrestricted Educational Grant from Bayer)

Tuesday, Dec. 3 4:30PM - 6:00PM Room: E350

MR SQ

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

FDA  Discussions may include off-label uses.

Sub-Events

Participants
Robert J. Russo, MD, PhD, La Jolla, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Differentiate an MRI-conditional pacing system from a non-MRI-conditional system. 2) Assess the risks associated with MRI for
patients with non-MRI-conditional pacemakers and defibrillators. 3) Integrate the performance of clinically indicated MRI in patients
with pacemakers and defibrillators into the practice of radiology, cardiology, neurology, neurosurgery, and orthopedics. 4)
Understand the current 2017 Heart Rhythm Society (HRS) Guidelines for performing MRI with an implanted cardiac device, as well as
the Centers for Medicare and Medicaid Services (CMS) Decision Memo for Magnetic Resonance Imaging (MRI) (CAG-00399R4). 5)
Utilize the current research results and clinical guidelines regarding MRI in patients with pacemakers and defibrillators for the
establishment of a cardiology-radiology collaboration with the purpose of improving patient access to MRI.

Participants
Emanuel Kanal, MD, Pittsburgh, PA (Presenter) Consultant, Medtronic plc; Consultant, Bracco Group; Consultant, General Electric
Company; 

For information about this presentation, contact:

ekanal@pitt.edu

LEARNING OBJECTIVES

1) Provide an overview of the history of the long term safety effects of gadolinium based contrast agents regarding both
nephrogenic systemic fibrosis (NSF) as well as gadolinium retention, and specify similarities as well as significant clinical differences
between these two concerns. 2) Explain mechanisms how gadolinium based contrast agents, which do not cross the blood brain
barrier, is believed today to be successfully transported from the vascular lumen to the parenchyma of the brain. 3) List similarities
as well as differences among the various types of gadolinium based contrast agents relative to gadolinium retention/deposition as
well as NSF. 4) Describe how the FDA's response to gadolinium retention concerns differs from that the European regulatory
agencies. 5) Identify what we definitively know today - and what we still don't know - about the safety of retained gadolinium in
the brain.

ABSTRACT

2006 was accompanied by the discovery of a relationship between the intravenous administration of at least some gadolinium based
contrast agents (GBCA) and the development of nephrogenic systemic fibrosis (NSF) in patients with significant renal disease.
Roughly 8 years later GBCAs were found to deposit or leave a very small amount of their administered intravenous dose in the brain
as well as other tissues/organs of its recipients that can be found months or even year following its initial administration. This time,
however, this finding was present even in those with normal renal function, although it did seem more pronounced in patients with
renal disease. In the more than 5 years that have passed since this discovery was first publicized, there is much that we have
learned - and a great deal that we still have not determined - about gadolinium retention. Still being investigated are such issues as
similarities versus differences between individual GBCAs with respect to gadolinium retention and potential high risk patients or
populations for gadolinium retention. Perhaps the single main question that remains, however, is whether there is any significant
clinical consequence or harm as a result of such deposition, and if that potential consequence is the same in type and incidence for
all GBCA.This presentation will attempt to provide a succinct summary of the more salient issues and facts that we know regarding
retained gadolinium, and will at the same time stress what we still do NOT confidently know or understand regarding the safety of
gadolinium retention in humans today.

Participants
Bradley N. Delman, MD, New York, NY (Presenter) Consultant, Bayer AG Speaker, Bayer AG

For information about this presentation, contact:

bradley.delman@mountsinai.org

LEARNING OBJECTIVES



RC429D Q&A

1) Assess current MRI environment in critical aspects of safety. 2) Understand key structures of MRI safety oversight, including
current consensus models for management. 3) Define potential risks in MRI suites to patients, personnel and visitors. 4) Explain
considerations in special populations. 5) Establish a reliable method of response in emergent situations. 6) Identify resources for
optimizing the safety program.

Participants
Robert J. Russo, MD, PhD, La Jolla, CA (Presenter) Nothing to Disclose
Emanuel Kanal, MD, Pittsburgh, PA (Presenter) Consultant, Medtronic plc; Consultant, Bracco Group; Consultant, General Electric
Company; 
Bradley N. Delman, MD, New York, NY (Presenter) Consultant, Bayer AG Speaker, Bayer AG

For information about this presentation, contact:

bradley.delman@mountsinai.org

Printed on: 01/07/20



RC507

PI-RADS Hands-on Workshop (Interactive Session)

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

GU MR

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, Mill Valley, CA (Presenter) Research Grant, General Electric Company; Scientific Advisory Board, 3D
Biopsy LLC
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.cornell.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: 01/07/20
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RC504-01 MRI of Elbow Ligament Injuries

Wednesday, Dec. 4 8:30AM - 8:50AM Room: S406A

RC504-02 MRI of Elbow Tendon Injuries

Wednesday, Dec. 4 8:50AM - 9:10AM Room: S406A

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

RC504

Musculoskeletal Series: MRI of Elbow, Wrist, and Hand

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

MR MK

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

FDA  Discussions may include off-label uses.

Participants
Bruce B. Forster, MD, Vancouver, BC (Moderator) Stockholder, Canada Diagnostic Centres
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

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.

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.

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



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

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

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](Reader1/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.

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.

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



RC504-06 MRI of Ulnar-sided Wrist Pain

Wednesday, Dec. 4 9:40AM - 10:00AM Room: S406A

RC504-07 MRI of Radial-sided Wrist Pain

Wednesday, Dec. 4 10:30AM - 10:50AM Room: S406A

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

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.

Participants
Bruce B. Forster, MD, Vancouver, BC (Presenter) Stockholder, Canada Diagnostic Centres

For information about this presentation, contact:

bruce.forster@vch.ca

LEARNING OBJECTIVES

1) 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.

Participants
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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.
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PURPOSE

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

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.
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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.
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PURPOSE

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

METHOD AND MATERIALS

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

RESULTS

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

CONCLUSION

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

CLINICAL RELEVANCE/APPLICATION

The immediate use of MRI in the management of suspected scaphoid fractures should be included as part of standard of care as an
add-on test for patients with negative radiographs.
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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.
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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.
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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
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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-SOS)
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 ImageJ (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 340×255×83 mm and a spatial resolution of
1.4×1.3×1.3 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 (κ) 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).
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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 (κ=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.



Refocusing Flop Angle

Wednesday, Dec. 4 11:10AM - 11:20AM Room: S503AB

RC512-09 Low-Dose Contrast-Enhanced MR Angiography of the Lower Extremities at 3T with Dynamic 3 Station
Imaging

Wednesday, Dec. 4 11:20AM - 11:30AM Room: S503AB

Participants
Mitsue Miyazaki, PhD, La Jolla, CA (Presenter) Employee, Canon Medical Systems Corporation
Masaaki Umeda, Otawara, Japan (Abstract Co-Author) Employee, Canon Medical Systems Corporation
Yoshimori Kassai, MS, Otawara, Japan (Abstract Co-Author) Employee, Canon Medical Systems Corporation
Lijun Zhang, Beijing, China (Abstract Co-Author) Employee, Canon Medical Systems Corporation
Cheng Ouyang, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Sheronda Statum, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Won C. Bae, PhD, La Jolla, CA (Abstract Co-Author) Nothing to Disclose
Katsumi Nakamura, MD, Kitakyushu, Japan (Abstract Co-Author) Nothing to Disclose
Christine B. Chung, MD, Solana Beach, CA (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

mimiyazaki@ucsd.edu

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.

Participants
Guenther K. Schneider, MD, PhD, Homburg, Germany (Abstract Co-Author) Research Grant, Siemens AG; Speakers Bureau, Siemens
AG; Speakers Bureau, Bracco Group; Research Grant, Bracco Group ; 
Tobias Woerner, MD, Homburg, Germany (Presenter) Nothing to Disclose
Arno Buecker, MD, Homburg, Germany (Abstract Co-Author) Consultant, Bracco Group Speaker, Bracco Group Consultant, Medtronic
plc Speaker, Medtronic plc Research Grant, Novartis AG Research Grant, GlaxoSmithKline plc Research Grant, Biotest AG Research
Grant, OncoGenex Pharmaceuticals, Inc Research Grant, Bristol-Myers Squibb Company Research Grant, Eli Lilly & Company
Research Grant, Pfizer Inc Research Grant, F. Hoffmann-La Roche Ltd Research Grant, sanofi-aventis Group Research Grant,
Merrimack Pharmaceuticals, Inc Research Grant, Sirtex Medical Ltd Research Grant, Concordia Healthcare Corp Research Grant,
AbbVie Inc Research Grant, Takeda Pharmaceutical Company Limited Research Grant, Merck & Co, Inc Research Grant, Affimed NV
Research Grant, Bayer AG Research Grant, Johnson & Johnson Research Grant, Seattle Genetics, Inc Research Grant, Onyx
Pharmaceuticals, Inc Research Grant, Synta Pharmaceuticals Corp Research Grant, Siemens AG Research Grant, iSYMED GmbH
Research Grant, Abbott Laboratories Co-founder, Aachen Resonance GmbH
Paul S. Raczeck, MD, Homburg, Germany (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

dr.guenther.schneider@uks.eu

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

40 consecutive adult patients necessitating diagnostic imaging of the lower limb arteries for suspected atherosclerotic disease



RC512-10 Phase Contrast MRA: Technology Advances and Impact of High Performance Gradients

Wednesday, Dec. 4 11:30AM - 12:00PM Room: S503AB

40 consecutive adult patients necessitating diagnostic imaging of the lower limb arteries for suspected atherosclerotic disease
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.

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

For information about this presentation, contact:

thomas.foo@ge.com

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.

Printed on: 01/07/20
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RC515B Ultrasound

RC515C MRI
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BI-RADS Interactive Challenge (Interactive Session)

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E451A
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

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

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.

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.

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.

Printed on: 01/07/20



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

RC518B PET/MRI: The Added Value in Oncology

RC518C Hyperpolarized MRI: Current and Future Applications

RC518

Metabolic Tumor Imaging: Current and Beyond

Wednesday, Dec. 4 8:30AM - 10:00AM Room: S501ABC
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AMA PRA Category 1 Credits ™: 1.50
ARRT Category A+ Credit: 1.75

FDA  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

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.

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.

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:

fag1000@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 number 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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RC520A MR Imaging Requirements for Gastrointestinal/Gynecological Tumors

RC520B Role of MR-guided RT for Abdominal Tumors

RC520C Role of MR-guided RT for Pelvic Tumors

RC520

MR Image Guidance Radiotherapy

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

GI GU MR RO

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

FDA  Discussions may include off-label uses.

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

For information about this presentation, contact:

k1fowler@ucsd.edu

LEARNING OBJECTIVES

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

Sub-Events

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

For information about this presentation, contact:

rrakowpenner@ucsd.edu

LEARNING OBJECTIVES

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

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

For information about this presentation, contact:

kim.hyun@wustl.edu

LEARNING OBJECTIVES

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

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

For information about this presentation, contact:

lportelance@med.miami.edu

LEARNING OBJECTIVES

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



RC520D Practical Aspects and Workflow for MR-guided Radiotherapy

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

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

For information about this presentation, contact:

ogreen@wustl.edu

LEARNING OBJECTIVES

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

Printed on: 01/07/20
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RC521B MR Artifacts and How to Solve Them

RC521C MR Site Planning and Acceptance Testing
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Practical Aspects of MR

Wednesday, Dec. 4 8:30AM - 10:00AM Room: E351
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ARRT Category A+ Credit: 1.75

FDA  Discussions may include off-label uses.

Participants
Matthew A. Bernstein, PhD, Rochester, MN (Coordinator) Former Employee, 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

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.

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:

xjzhou@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.

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.

Printed on: 01/07/20



RC529A How to Build an Efficient MRI Workflow

RC529B Optimized Abdominal MRI Protocol

RC529C Optimized Prostate MRI Protocol

RC529D Optimized Female Pelvis MRI Protocol

RC529E Top 10 MRI Artifacts

RC529

Protocol Optimization and Artifacts in MRI (Interactive Session)

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

MR

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

Sub-Events

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.

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.

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, AbbVie Inc; ; ; 

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.

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.

Participants
Mustafa R. Bashir, MD, Cary, NC (Presenter) Research Grant, Siemens AG; Research Grant, General Electric Company; Research
Grant, NGM Biopharmaceuticals; Research Grant, Madrigal Pharmaceuticals, Inc; Research Grant, Metacrine, Inc; Research Grant,
Pinnacle Clinical Research; Research Grant, ProSciento Inc; Research Consultant, RadMD

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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A Practical Approach to Breast Magnetic Resonance Imaging (MRI) Interpretation: An Interactive Session:
Presented by Siemens Healthineers

Wednesday, Dec. 4 10:15AM - 11:25AM Room: North Building, Booth 8563

Participants
Susan Weinstein, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Program Information

This interactive session will include both didactic and hands-on case review at workstations equipped with syngo. MR Brevis. A
practical approach to breast MRI interpretation will be discussed as well as utilizing the available sequences and techniques to
improve interpretive skills. RSVP is required; adding this session to your agenda does not secure your seat in this session. Click the
link below to RSVP.

RSVP

https://www.fairorg.de/Siemens-Healthineers/portal/workshop.cfm/rsna19/

Printed on: 01/07/20
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BOOST: Lymphoma-Case-based Multidisciplinary Review (Interactive Session)

Wednesday, Dec. 4 10:30AM - 12:00PM Room: S103CD

CT MR NM OI 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.

Printed on: 01/07/20
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RSNA AI Deep Learning Lab: Segmentation

Wednesday, Dec. 4 10:30AM - 12:00PM Room: AI Showcase, North Building, Level 2, Booth 10342

AI CT MR NR

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

Participants
George L. Shih, MD, New York, NY (Presenter) Consultant, Image Safely, Inc; Stockholder, Image Safely, Inc; 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 CoLab 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: 01/07/20
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SSK16-01 Bi-Modality MRI Radiomics Features in Identifying Parkinson's Disease and Its Clinical Subtypes
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Neuroradiology (Movement Disorders)
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FDA  Discussions may include off-label uses.

Participants
Seung-Koo Lee, MD, PhD, Seoul, Korea, Republic Of (Moderator) Nothing to Disclose
Jody L. Tanabe, MD, Aurora, CO (Moderator) Invited participant, GE Signa Masters 2019 Neuro Summit, General Electric Company
Michael M. Zeineh, PhD, MD, Stanford, CA (Moderator) Research funded, General Electric Company; 

Sub-Events

Participants
Xiaojun Guan, Hangzhou, China (Presenter) Nothing to Disclose
Tao Guo, Hangzhou , China (Abstract Co-Author) Nothing to Disclose
Cheng Zhou, Hangzhou , China (Abstract Co-Author) Nothing to Disclose
Ting Gao, Hangzhou , China (Abstract Co-Author) Nothing to Disclose
Victor Han, Berkeley, CA (Abstract Co-Author) Nothing to Disclose
Steven Cao, Berkeley, CA (Abstract Co-Author) Nothing to Disclose
Chunlei Liu, Berkeley, CA (Abstract Co-Author) Nothing to Disclose
Hongjiang Wei, Shanghai, China (Abstract Co-Author) Nothing to Disclose
Yuyao Zhang, Shanghai, China (Abstract Co-Author) Nothing to Disclose
Min Xuan, Hangzhou , China (Abstract Co-Author) Nothing to Disclose
Quanquan Gu, MD, PhD, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Jingjing Wu, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Peiyu Huang, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Jia L. Pu, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Baorong Zhang, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Xiaojun Xu, Hangzhou, China (Abstract Co-Author) Nothing to Disclose
Minming Zhang, Hangzhou, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

xiaojunguan1102@zju.edu.cn

PURPOSE

Due to lacking of objective biomarkers, it remains a big challenge to reach a good diagnosis for Parkinson's disease (PD). Thus, we
hypothesized that, in combination with radiomics and machine-learning methods, MRI-based iron quantification and structure
measurement might contribute to constructing imaging biomarker.

METHOD AND MATERIALS

245 PD patients and 170 normal controls were finally included in data analysis. All of them underwent ESWAN and high-resolution 3D
T1-weighted imaging scanning. Quantitative susceptibility mapping (QSM) and R2* were processed from ESWAN data. Based on
newly created age-specific QSM template, symmetrical registration technology (ANTs) was used to obtain subcortex segmentations
in the individual QSM and R2* space. FSL-FIRST and ANTs-CorticalThickness methods were used to segment subcortical and
cortical regions respectively. Radiomics features including histogram and GLCM features in QSM, R2* and T1 images were obtained
from the segmented subcortical regions. Normalized cortical features including thickness, volume, mass and surface area were
calculated. In summary, 1408 radiomics features were obtained. Random Forest (RF) algorithm was used to perform feature
selection with 1000 permutation and top-20 features were selected.By inputting these top-20 features, RF classifier was
constructed to classify different PD subtypes and normal controls with 1000 iterations for each test.

RESULTS

We observed that the obtained 20 features, where the mean QSM signal of bilateral substantia nigra (SN) occupied the top 2
features (the impotence were 100% for left SN and 84% for right SN), had good generalization. In the classification between PD
patients and normal controls, the accuracy was 81.3%, while it was 77.4% for early PD and 81.2% for late PD. The performance to
identify different motor subtypes were both 79.9%. Besides, we identically subdivided PD patients into 4 classes according to an
ascending rank of UPDRS scores, and the diagnostic accuracies were 79.3%, 80.2%, 80.1% and 85% from early to late stages.

CONCLUSION

Radiomics features calculated from iron and structure images could reach a good performance of PD diagnosis. By feature selection,
we confirmed that nigral iron content (mean signal) is the most important feature for PD.
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CLINICAL RELEVANCE/APPLICATION

Radiomics features calculated on brain iron and structural images have good generalization ability to diagnose PD with acceptable
accuracy.
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PURPOSE

To compare the efficacy of MRPI and M/P ratio in the diagnosis and differentiation of Progressive Supranuclear Palsy from
Parkinson's disease and Controls.

METHOD AND MATERIALS

40 consecutive patients were enrolled in this study, satisfying the diagnostic criteria by the National Institute for Neurological
Disorders and Stroke, and the Society for PSP (NINDS SPSP), along with 40 PD and 40 control patients. All patients were assessed
using standard MR imaging protocol.Standard MPrage sequence was included .The area of midbrain ,pons was calculated on
midsagittal images while diameter of MCP and SCP on parasagittal and coronal images respectively .MRPI was calculated by
multiplying the pons area/midbrain area ratio by MCP width/SCP width ratio. The midbrain/pons (M/P) ratio was measured as the
ratio of midbrain area to pons area.

RESULTS

Mean MRPI in PSP patients (19.1 ± 4.87) was significantly higher than that in PD patients (9.11 ± 1.6) and controls (9.21 ± 2.11).
In this study, MRPI was 100% sensitive, specific, and accurate in differentiating PSP from PD and was 100% sensitive, 100%
specific, and 100% accurate in differentiating PSP from controls. Positive correlation was found between the duration of disease,
and MRPI in the present study. MRPI was superior to the M/P ratio in differentiating between PSP and PD patients on an individual
basis. No overlapping values were observed in the PSP and PD patients.There was moderate association between outcome of NINDS
SPSP Criteria for PSP cases and MRPI (Eta squared=0.03). Also, moderate association between outcome of NINDS SPSP Criteria for
PSP cases and M/P ratio (Eta squared=0.08) was seen. There was also a significant difference seen between the MRPI values of
possible and probable cases of PSP (t=6.46, p>0.001).

CONCLUSION

Magnetic Resonance Parkinsonism Index is more sensitive, specific, and accurate than M/P ratio in differentiating PSP from PD in the
early stages on an individual basis

CLINICAL RELEVANCE/APPLICATION

MR Parkisnons Index is a simple MRI based calculation that should routinely be included in patients with atypical Parkinsons disease
and can significantly impact management and prognosis
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PURPOSE

Basal ganglia pathology has been linked to motor deterioration in Parkinson's disease (PD). Diffusion tensor imaging (DTI)
interrogates deep gray nuclei (DGN) microstructure in vivo, but results from cross-sectional studies in PD have been inconsistent.
We investigated temporal DTI profiles in the DGN (caudate, putamen and thalamus) over a 12-year study in relation to their clinical
progression.

METHOD AND MATERIALS

PD patients and HC underwent 3 scans 6 years apart (157 subjects in total at baseline), on the same 1.5T scanner. Patients were
clinically evaluated using the UPDRS and H&Y staging. The standardized protocol included DTI and structural MPRAGE sequences.
The DGN were segmented through FSL FIRST. Structures were individually screened and corrected during quality assessment. The
segmentation masks were resampled to the DTI space and used to sample DTI indices (FA, MD, AD, RD) from each nucleus.
Statistical analysis was carried out using a generalized estimating equation (GEE) to investigate differences between HC and PD at
baseline, along with their longitudinal progression, adjusting for age and sex. Additionally, the GEE was used to predict H&Y and
UPDRS motor scores. Statistical significance was accepted at p < 0.05.

RESULTS
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Longitudinal analysis revealed a more severe increase in caudal diffusivity as compared to other DGN. DGN DTI indices were
significantly different between HC and PD at the 3rd timepoint. Increasing diffusivity in the caudate correlated with worsening
UPDRS and H&Y scores. Putaminal diffusivity correlated with worsening H&Y scores only.

CONCLUSION

Neuronal degeneration is accompanied by decrease in FA and increase in diffusivity. However, significant nucleic DTI differences
only manifest in the later stages of PD. This may be secondary to known effects of iron on DTI indices, which artifactually reverse
and thence blunt expected DTI changes. The correlation between increased diffusivity and worsening motor performance suggests
neuronal degeneration related to PD. This degeneration likely linked to a loss of dopaminergal neurons characteristic to PD in the
caudate and putamen throughout the progression of the disease.

CLINICAL RELEVANCE/APPLICATION

Temporal changes to diffusivity suggest artefactual effects from iron deposition during early stages in PD patients. Caudate
diffusivity was shown to be an effective biomarker for motor performance.
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PURPOSE

Deep brain stimulation (DBS) of the subthalamic nucleus (STN) or globus pallidus pars interna (GPi) is indicated in patients with
refractory Parkinson's disease (PD) with significant motor fluctuations. While clinical characteristics facilitate patient selection,
currently no objective tool to predict response to DBS exists. We examined resting state functional magnetic resonance imaging
(rsfMRI) to determine the feasibility of this modality to identify early responders to DBS with minimal programming.

METHOD AND MATERIALS

Ten patients with advanced PD underwent preoperative rsfMRI under anesthesia in preparation for DBS surgery. Motor scores
(UPDRS-III) were collected before and after DBS. Scans were performed on a 3T MR scanner, and images were preprocessed to
correct for spatial and temporal artifacts. Regions of interest (ROIs) were defined using the Harvard-Oxford and ATAG-MNI04 basal
ganglia (BG) atlases. Functional connectivity (FC) was calculated using the MATLAB®-based CONN toolbox via two-tailed bivariate
correlations. Significant FC differences between patients who were good responders (> 30% improvement) following DBS versus
those who were poor responders (< 30% improvement) were evaluated with an ROI-to-voxel analysis (FDR-corrected p < 0.05).

RESULTS

Patients who responded more favorably to DBS had desynchronization between the putamen and supplementary motor area (SMA)
and synchronization between the lentiform nucleus with the superior frontal gyrus (SFG) (Figure 1), similar to characteristic
changes seen following L-DOPA administration (p=0.0001).

CONCLUSION

Our findings show promise in the ability of rsfMRI to potentially improve patient selection and provide better pre-surgical
consultation for patients regarding early prognosis from DBS.

CLINICAL RELEVANCE/APPLICATION

Resting state functional MRI (rsfMRI) can be used as an objective biomarker to identify those patients who are most likely to
benefit from deep brain stimulation surgery.
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PURPOSE

Globus pallidus interna (GPi) deep brain stimulation (DBS) is an effective method of treatment for medication-refractory primary
generalized and cervical dystonia. However, up to 25% of patients do not respond to DBS, mainly attributed to factors such as:
variation in stimulation parameters, target selection, and lack of objective biomarker. Moreover, DBS treatment in dystonia is further
complicated due to delayed improvement of dystonic symptoms after stimulation, making optimal device programming challenging.
An understanding of the brain connectivity patterns that underpin positive treatment response may prove to be a valuable
biomarker to improve outcomes and reduce side effects by improved DBS targeting and programming.

METHOD AND MATERIALS

Group-level analysis of 39 patients with optimized DBS of GPi for primary dystonia was performed. UDRS score percentage change
from pre-surgery and six months post-surgery was the primary end point. After co-registration and normalization of post-operative
CT/MRI images into standard MNI atlas space, electrode contacts were reconstructed along the lead trajectories using the PaCER
algorithm with manual refinement. Volume of tissue activated (VTA) was estimated based on the final DBS programming settings.
The VTA was used for seed-based connectivity analysis in each subject using a group-averaged resting-state fMRI dataset of 1000
patients from the Human Connectome Project. Group-level analysis was performed using subjects' first level rs-fMRI t-score maps
correlated with percentage change in UDRS score. Controlling for family-wise error rate, statistical significance was considered as
p<.001.

RESULTS

Stimulation volumes with greater connectivity to the motor network correlated with improvement in UDRS score. In particular, the
primary motor cortex, supplementary motor cortex, and ventral thalamus correlated strongly with UDRS improvement. Expected
regions in the motor cerebellum (including lobules IV, V, VI, and VIII) also strongly correlated with UDRS improvement.

CONCLUSION

Functional imaging is a promising tool for medication-refractory primary dystonia patients' DBS treatment planning and outcome
prediction.

CLINICAL RELEVANCE/APPLICATION

Functional MRI connectivity patterns may serve as a valuable biomarker for DBS targeting and programming in patients with primary
dystonia.
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PURPOSE

Essential Tremor (ET) is estimated to affect 10 million people in the United States. Magnetic Resonance guided focused ultrasound
(MRgFUS) is a non-invasive treatment for ET that allows targeted thermal ablation of brain tissue under real time image guidance.
Previous studies have demonstrated successful targeting of the thalamic Ventral Intermedius Nucleus (Vim) to be an effective
treatment in ET; this paper describes the world's first trial using MRgFUS to target both the thalamic Vim and the subthalamic Zona
Incerta (ZI).

METHOD AND MATERIALS

This prospective study enrolled 13 patients with medication refractory ET for unilateral MRgFUS procedure. Tremor severity and
functional impairment were assessed at baseline and regular intervals post-treatment for 24 months, using the Clinical Rating Scale
for Tremor (CRST), Quality of Life in Essential Tremor (QUEST) and Bain-Findley Spirals (BFS) scores. BFS Spirals were also collated
intraoperatively: immediately pre-procedure, after targeting the Vim and after targeting the ZI. All spirals were scored by 3 blinded
movement disorder Neurologists. The percentage improvement in the spiral scores after Vim ablation and after ZI ablation were
compared and analysed.

RESULTS

In all patients there was successful thermal ablation of the target tissue at both Vim and ZI, with improvement in all parameters
over the 24months: CRST tremor score of the treated arm 73.5% and the non-treated arm 38.4%, QUEST 38%, BFS 46.9%. The
intraoperative BFS scores demonstrated the additional benefit of targeting the ZI was 21.8% - improvement after Vim lesioning
27.9% but after both Vim and ZI lesioning was 49.7%. One patient (7.69%) experienced a significant adverse event; post-
treatment unilateral hemi-chorea persistent at 2 years.

CONCLUSION

Our study provides further evidence that MRgFUS is an effective curative treatment for ET and demonstrates the additional benefit
of targeting the subthalamic ZI with the thalamic Vim. Furthermore improvement in the tremor scores of non-treated arm shows the
positive bilateral effects of targeting the ZI.

CLINICAL RELEVANCE/APPLICATION

MRgFUS has the potential to revolutionise the treatment of movement disorders such as ET It provides an non-invasive alternative
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to current surgical therapies such as DBS.
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PURPOSE

Recent studies have suggested the presence of a significant atrophy affecting the cerebellar cortex in Friedreich ataxia (FRDA)
patients, an area of the brain long considered to be relatively spared by the neurodegenerative phenomena occurring in this
condition. Cognitive deficits, which occurs in FRDA patients, have been associated to cerebellar volume loss in other conditions. Aim
of this study was to investigate the correlation between cerebellar volume and cognition in FRDA.

METHOD AND MATERIALS

19 patients with genetically confirmed FRDA (M/F:13/6; 28.4±14.1y), along with a group of 20 healthy controls (HC) of comparable
age and sex (M/F:11/9; 29.4±9.7y) were included in this study. All subjects underwent an MRI scan including a 3D-T1-weighted
sequence and a neuropsychological examination mainly oriented at cognitive domain that are related to cerebellar function (i.e.
visuo-perception and visuo-spatial functions, visuospatial memory and working memory). Cerebellar global and lobular volumes were
computed using the Spatially Unbiased Infratentorial Toolbox (SUIT v3.2), implemented in SPM12. Furthermore, a cerebellar Voxel
Based Morphometry (VBM) analysis was also carried out. Correlations between MRI metrics and clinical data were tested via partial
correlation analysis, correcting for age and sex.

RESULTS

FRDA patients showed a significant reduction of the total cerebellar volume (p=0.004), significantly affecting the Lobule IX
(p=0.001). At the VBM analysis, a cluster of significant reduced GM density encompassing the entire lobule IX was found (p=0.003).
When correlations were probed, a direct correlation between Lobule IX volume and impaired visuo-spatial functions was found
(r=0.580, p=0.02), with a similar correlation between the same altered function and results obtained at the VBM (r=0.520; p=0.03).

CONCLUSION

With two different and complementary image analysis techniques, we confirmed the presence of cerebellar volume loss in FRDA,
mainly affecting the posterior lobe. In particular, Lobule IX atrophy correlate with worst performances at visuo-spatial functions,
further expanding our knowledge about the physiopathology of cognitive damage in FRDA.

CLINICAL RELEVANCE/APPLICATION

In FRDA patients, a significant cerebellar atrophy is present, mainly affecting the posterior lobe and Lobule IX in particular, which
also correlate with cognitive performance in the domain of visuo-spatial abilities
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PURPOSE

We aim to explore the impact of MRgFUS treatment functional connectivity nd white matter integrity in tremor-related circuits and
test whether tremor improvement is correlated to specific pre- or post-treatment functional responsese.

METHOD AND MATERIALS

60 patients with either essential tremor or Parkinson's disease underwent tremor and quality-of-life assessments prior to and at one
and six months following focused ultrasound ablation. 21 patients underwent MRI including T1, T2-Flair and resting-state fMRI
before treatment and at one day, 7-10 days, 1-3 months, and 4-12 months following it. 39 patients underwent MRI including T1,
T2-Flair and diffusion tensor weighted imaging before treatment and at similiar time points to the fMRI group. Diffusivity parameters
were calculated and fiber tractography measures were extracted. Changes in functional connectivity and in diffusivity parameters
were assessed in different brain areas that are related to tremor.



SSK16-09 Correlation between Fractional Anisotropy (FA) and Apparent Diffusion Coefficient (ADC) Changes in
the Targeted Ventral Intermediate Nucleus (VIM) after MRgFUS Thalamotomy and Clinical Outcome:
Preliminary Results in a Single Center

Wednesday, Dec. 4 11:50AM - 12:00PM Room: S401CD

RESULTS

Decreased functional connectivity was found between the dentate nucleus and the motor thalamus following ablation. Long term
damage, was found in the ablated core and in the tract connecting the thalamus and red-nucleus. Inverse correlation was found
between fractional anisotropy in the motor thalamus one day following ablation and tremor improvement in both patient groups,
with lower values before treatment associated with better outcome (tremor relief) in essential tremor patients.

CONCLUSION

long-term changes in functional connectivity and white matter integrity are present following focused ultrasound thalamotomy.
Regions demonstrating long-term white matter changes may be responsible for the tremor relief seen in patients, implicating these
regions in the disorder's pathogenesis.

CLINICAL RELEVANCE/APPLICATION

The expected findings of this project would ultimately aid in more accurate patient selection for thalamotomy, as well as assist in
further development of ET tremor treatments.
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PURPOSE

The aim of the study was to evaluate changes of Fractional Anisotropy (FA) and Apparent Diffusion Coefficient (ADC) in the Ventral
Intermediate Nucleus (VIM) of the thalamus after MR-guided focused ultrasound (MRgFUS) thalamotomy and the correlation with
clinical outcome.

METHOD AND MATERIALS

In the period February 2018-March 2019 we enrolled 39 patients with disabling and refractory tremor (18 Essential Tremor (ET), 21
Parkinson Disease (PD) tremor, mean age 64,6 years) who underwent to unilateral VIM ablation using MRgFUS. The MRgFUS
sonications were performed using a 3-Tesla MRI (GE) and a focused ultrasound system (ExAblate Neuro, Insightec). Measurements
of the FA and ADC values were performed before thalamotomy, and 1 day, 1 month and 6 months thereafter using Avantage
Workstation AW4.7 (GE Healthcare). Clinical evaluation was performed using the Fahn-Tolosa-Marin Scale (FTM) for tremor before
treatment, 1 day, 1 month and 6 months thereafter.

RESULTS

Treatment was effective (considerable and immediate reduction of tremor) in 38 out of 39 patients (97,4%). Changes in FA and
ADC values after treatment were statistically significant. There was a statistically significant (p<0,005) positive correlation
between FA values in the targeted VIM at 1 day after thalamotomy and FTM score at 6 months after treatment. There were not a
statistically significant association between ADC values and clinical outcomes.

CONCLUSION

Our data have demonstrated that MRgFUS thalamotomy for treatment of ET and PD tremor results in a significant change of FA and
ADC values in the target VIM. Particularly, FA values at 1 day after thalamotomy showed significant associations with clinical
outcome. The limitations of this report are the small number of patients and the short follow-up period. Large randomized studies
are needed to assess if FA value may be considered a possible imaging marker for early prediction of clinical outcome after MRgFUS
thalamotomy for ET and PD tremor.

CLINICAL RELEVANCE/APPLICATION

MRgFUS thalamotomy for treatment of ET and PD tremor results in a significant change of FA and ADC values in the target VIM:
these changes may be considered a possible imaging marker for clinical outcome and provided an important prognostic value.
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Program Information

The future based on AI is already here. icobrain combines the power of the Cloud and AI to bring brain quantification for MR and CT
to daily clinical practice for (neuro)radiologists. Find out how cloud-based AI tools can change your patient care and can impact
the speed, accuracy, and consistency of your radiological reading.
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Bradley J. Erickson, MD, PhD, Rochester, MN (Presenter) Board of Directors and Stockholder, VoiceIt Technologies, LLC; Board of
Directors, FlowSigma, LLC; Officer, FlowSigma, LLC; Stockholder, FlowSigma, LLC; 

Special Information

In order to get the best experience for this session, it is highly recommended that attendees bring a laptop with a keyboard, 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 CoLab notebook. Having a Gmail account is also
helpful. Here are instructions for creating and deleting a Gmail account.

ABSTRACT

This course describes a more recent advance in deep learning known as Generative Adversarial Networks (GANs). GANs are a deep
learning technology in which a computer is trained to create images that look very 'real' even though they are completely
synthetic. Getting 'large enough' data sets is a problem for most deep learning applications, and this is particularly true in medical
imaging. This may be one way to address the 'data shortage' problem in medicine. GANs have also been created that can convert
MRIs to CTs (e.g. for attenuation correction with MR/PET).
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LEARNING OBJECTIVES

1) Explain and apply modern CT, MR, and PET technologies for treatment planning of solid malignancies in the chest, abdomen and
pelvis. 2) Explain and apply the modern techniques in radiotherapy safely and effectively in the chest, abdomen and pelvis.

ABSTRACT

The last decade has seen emergence of important advances in locoregional cancer therapy. Use of functional imaging and
advanced radiotherapy often integrated with targeted chemotherapy have improved patient outcomes. This course will present the
underlying principles in diffusion MRI, novel MR contrast agents, ultrasound contrast agents and dual energy CT. PET tracers to be
discussed are F-18 FDG, widely used for most solid tumors, C-11 choline/F-18 Fluciclovine for prostate cancer and Ga-68-
DOTATATE for neuroendocrine tumors. Advances in PET detector instrumentation will be presented. Advanced radiotherapy
techniques such as Image Guided Radiotherapy (IGRT), Intensity Modulated Radiation Therapy (IMRT), and Stereotactic Body
Radiation Therapy (SBRT) using image guidance with X-ray, CT, MRI and PET will be described.

Printed on: 01/07/20



SPAI43

RSNA AI Deep Learning Lab: Beginner Class: Classification Task (Intro)

Wednesday, Dec. 4 3:00PM - 4:30PM Room: AI Showcase, North Building, Level 2, Booth 10342

AI BR CH CT GI HN IN MR NR

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

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

Special Information

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

ABSTRACT

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

Cardiomyopathy is a complication of Anderson-Fabry Disease (AFD) with dramatic impact on morbidity and mortality; medical
therapy is recommended in patients with evidence of cardiac involvement. However, early identification of cardiac involvement in
AFD patients may be arduous at pre-hypertrophic stage. Our aim was to evaluate the role of Cardiac Magnetic Resonance (CMR) in
early detection of cardiac involvement in AFD at pre-hypertrophic stage.

METHOD AND MATERIALS

16 biopsyproven AFD patients with normal maximal wall thickness at echocardiography (<11mm) underwent to CMR (1.5 T, Avanto,
Siemens, Erlangen, Germany) with following sequence protocol: STIR T2w, cineMR, late enhancement and T1 mapping with MOLLI
technique before and 15 minutes after injection of 0.15 mmol/Kg gadolinium (GdDOTA, Guerbet, Paris, France). Indexed LV volumes
and mass, native T1 (nT1), extracellular volume fraction (ECV) and tissue tracking parameters were analyzed. Results were
compared with 16 healthy age and gendermatched volunteers.

RESULTS

No significative differences were found in myocardial mass (Mass/BSA:45,61vs51,24 g/m2,p:0,27), ventricular volumes
(EF:58,9vs60,62%,p:0,62) and left ventricular myocardial strain (Global radial strain:46,11vs42,75,p:0,65; global circumferential
strain:-20,4vs-18,8,p:0,26; global longitudinal strain:-20,9 vs-18,7,p:0,09)between AFD and healthy subjects. No subjects had
shown edema or LGE; nT1 was significantly lower (p=0,01) in AFD patients (988+/-58 ms) than healthy volunteer cohort (1024+/-
63 ms); no significative differences was noted between the two groups in ECV values (23%vs24,2%,p:0,23).

CONCLUSION

Native T1 value appears the only marker of early myocardial involvement in pre-hypertrophic AFD patients.

CLINICAL RELEVANCE/APPLICATION

AFD patients should be treated as soon as early signs of organ injury occur (kidney, heart and/or neurological signs). Enzyme
replacement therapy is the only specific treatment for AFD but is very expensive and limited to patients with demonstrated organ
involvement. Native T1 mapping appear to be reliable and accurate to detect early cardiac involvement before hypertrophic
phenotype expression.
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PURPOSE

To analyze the impact of myocardial fibrosis on left ventricular (LV) function evaluated by feature-tracking strain analysis using
cine cardiac magnetic resonance (CMR) in competitive male triathletes with normal ejection fraction.

METHOD AND MATERIALS

78 asymptomatic male triathletes with >10 weekly training hours (43±11 years) and 28 male age-matched controls were studied by
late gadolinium enhancement (LGE) and cine CMR. Global and segmental radial, longitudinal and circumferential strains were
analyzed using feature-tracking cine CMR. Focal non-ischemic LGE was observed in 15 of 78 triathletes (19%, LGE+) with
predominance in basal inferolateral segments. LV ejection fraction was normal in LGE+ (62 ±6%) and in LGE- triathletes (62 ±5%,
P=0.958). In contrast, global radial strain was lower in LGE+ triathletes with 40 ±7% compared to LGE- triathletes (45 ±7%,
P<0.05). Reduced segmental radial strain occurred either in LGE+ segments or in directly adjacent segments. Strain analysis
revealed regional differences in controls with highest radial and longitudinal strain in the inferolateral segments, which were typically
affected by fibrosis in LGE+ triathletes.

RESULTS

Focal non-ischemic LGE was observed in 15 of 78 triathletes (19%, LGE+) with predominance of the basal inferolateral segments. LV
ejection fraction was normal in LGE+ (62 ±6%) and in LGE- triathletes (62 ±5%, P=0.958). In contrast, global radial strain was
lower in LGE+ triathletes with 40 ±7% compared to LGE- triathletes (45 ±7%, P<0.05). Reduced segmental radial strain occurred
either in LGE+ segments or in directly adjacent segments. Strain analysis revealed regional differences in controls with highest radial
and longitudinal strain in the inferolateral segments, which were typically affected by fibrosis in LGE+ triathletes.

CONCLUSION

Reduced global and regional radial strain suggests a negative effect of myocardial fibrosis on LV function in LGE+ triathletes with
normal ejection fraction. The observed regional differences in controls with highest radial and longitudinal strains in the inferolateral
segments may explain the typical occurrence of fibrosis in this myocardial region in triathletes.

CLINICAL RELEVANCE/APPLICATION

Non-ischemic myocardial fibrosis might cause subclinical impairment of LV systolic function in athletes.
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PURPOSE

Liver cirrhosis is the end-stage of different chronic liver diseases and causes multi-systemic pathologies, leading to a high mortality
level, especially in mid-age people. Cirrhotic cardiomyopathy (CCM) was defined as a cardiac involvement in patients suffering from
cirrhosis, which can increase the risk for cardiac dysfunction and induce poor prognosis, especially in the context of other invasive
procedures such as surgery, transjugular intrahepatic portosystemic shunt (TIPS) or liver transplantation. We aimed to determine
the extent of cardiovascular involvement in patients with liver cirrhosis by a comprehensive cardiac magnetic resonance (CMR)
approach.

METHOD AND MATERIALS

Patients with advanced cirrhosis (n=15; mean MELD-Score: 15±5), without known cardiac disease and preserved ejection fraction
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as well as matched control subjects (n=15) underwent CMR. In the setting of a multiparamteric CMR protocol, cardiac function, T1
relaxation times, T2 relaxation times, visible myocardial edema, extracellular volume fraction (ECV) and late gadolinium enhancement
(LGE) were determined.

RESULTS

Patients suffering from cirrhosis showed significant changes in myocardial tissue composition (native T1 relaxation times: 1018±48
ms vs. 953±32 ms, P<0.001; T2 relaxation times: 59±3 ms vs. 53±3 ms, P<0.001; ECV: 36.7±6.4 % vs. 29.2±5.7 %, P=0.002).
Non-ischemic LGE indicating fibrosis was found in 6/15 (40%) patients (P<0.001). No differences in left ventricular ejection fraction
were present between both groups (65±6% vs. 64±3 %, P=0.100).

CONCLUSION

Comprehensive CMR showed extensive myocardial alterations in patients with cirrhosis without history for cardiac disease or
symptoms. The elevated markers for focal and diffuse myocardial fibrosis and inflammation indicate a high prevalence of subclinical
myocardial disease in cirrhotic patients. Subclinical myocardial disease might be a precursor of CCM in patients with advanced liver
cirrhosis.

CLINICAL RELEVANCE/APPLICATION

Comprehensive CMR revealed a high burden of cardiovascular disease in patients with advanced liver cirrhosis and might serve as a
potential new screening parameter for CCM.
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PURPOSE

Circulating microRNAs (miRNAs) are important regulators of a range of cellular processes and may represent novel biomarkers for
myocardial disease. The purpose of this study was to evaluate whether miRNAs are differentially expressed in the blood of patients
with hypertrophic cardiomyopathy (HCM) and whether they correlate with cardiac magnetic resonance imaging (MRI) findings.

METHOD AND MATERIALS

Thirty HCM patients (51.4±11.6 years, 80.0% male) and 10 healthy controls (38.9±12.6 years, 70.0% male) were prospectively
recruited. Peripheral plasma levels of 11 miRNAs were assessed by quantitative real-time polymerase chain reaction and compared
between HCM patients and controls. Cardiac MRI was performed at 3T including late gadolinium enhancement (LGE) and T1 mapping
using a modified inversion recovery Look-Locker (MOLLI) sequence.

RESULTS

Sixteen HCM patients demonstrated LGE (53.3%), quantified at 9.5±7.3% of left ventricular (LV) mass. Native T1 values were
significantly higher in HCM patients with LGE compared to those without (1281.5±62.4 ms vs. 1234.9±62.4 ms, p=0.017). Four
miRNAs were significantly downregulated in all HCM patients (miRNA-10b, -17, -133, and -18a). Two miRNAs were significantly
downregulated in HCM patients with LGE but not in those without LGE (miRNA-192, fold change -2.15, p=0.024 and miRNA-133, fold
change -1.84, p=0.028) and one miRNA was significantly upregulated only in patients with extensive fibrosis (defined as LGE >15%
of LV mass; miRNA-146, fold change 8.36, p=0.046), suggesting that these miRNAs may play a role in fibrotic HCM. miRNA-192
correlated significantly with quantitative LGE (r=0.328, p=0.047), whereas miRNA-146 and miRNA-193 correlated significantly with
native T1 (r=-0.456, p=0.008 and r=-0.423, p=0.007, respectively).

CONCLUSION

Our data suggest that circulating levels of miRNAs are differentially expressed in the blood of patients with HCM. miRNA-192 is
downregulated and miRNA-146 is upregulated in HCM patients with LGE. These miRNAs correlate with cardiac MRI markers of
fibrosis, identifying them as potential non-invasive biomarkers for myocardial remodelling assessment in HCM.

CLINICAL RELEVANCE/APPLICATION

Circulating miRNAs are potential non-invasive biomarkers for myocardial fibrosis in HCM. These results support the necessity for
future larger studies to confirm these findings and evaluate their prognostic significance.

Participants
Wanlin Peng, MS, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Huayan Xu, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Chunchao Xia, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Zhenlin Li, MD, Chengdu, China (Abstract Co-Author) Nothing to Disclose
Keling Liu, Chengdu, China (Presenter) Nothing to Disclose

PURPOSE

ESRD patients are highly prevalent cardiovascular risk. ME occurred in various cardiovascular disease and precipitate myocardial
fibrosis and arrhythmia in ESRD patients, and ultimately lead to heart failure or cardiac death. The study is to compare the
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effectiveness of native T1 mapping,T2 mapping and conventional T2-weighted imaging (T2WI) in the detection of myocardial edema
in patients with end stage renal disease, and further explore clinical value of ME in early diagnosis of myocardial injury.

METHOD AND MATERIALS

Seventy hemodialysis ESRD patients and 16 age- gender-matched healthy volunteers were prospectively enrolled and underwent
CMR. All the parameters from CMR, including native T1 values,T2 values, T2 SI ratio, were measured (cmr42; Circle Cardiovascular
Imaging Inc.; Calgary; Canada) and compared. Receiver operating characteristic analysis was performed to determine whether T2
values could be used in discriminating myocardial edema between ESRD patients and normal subjects.

RESULTS

The global T2 and native T1 values of ERSD patients were higher than normal controls (all P<0.05). But there was nosignificant
difference in T2 SI ratios between two groups (p=0.146). The myocardial native T1 and T2 values of ESRD patients with preserved
and decreased LVEF were both higher than those of normal controls (p<0.05), but there was no significant difference between the
two groups in native T1 and T2 values. There was no significant difference between the three groups in T2 SI values (p=0.366).
Moreover, the global T2 values of patients with MF and without MF were higher than normal controls (43.69±3.62, 41.82±3.43 v.s
38.79±3.69ms, respectively, all P<0.05). The global T1 values of ERSD patients with MF was highest among three groups
(1286.12±52.60 v.s 1321.02±56.65, 1356.79±40.08ms, respectively, all P<0.05),but no statistical difference were found between
normals and patients without MF. There were no significant difference in T2 SI ratios among three groups (p=0.311). In ESRD with
MF , the proportion of left ventricular dysfunction (19, 52.8%) was higher than that in the ESRD without MF (8, 23.5%). By ROC
analysis, T2 values exhibited a higher diagnostic accuracy for detecting ME than did native T1 or T2 SI values (0.83 vs. 0.67 and
0.63,all p<0.05). A cutoff value for global myocardial T2 of >= 41.94ms provided a sensitivity and specificity of 73.5% (52.0-85.8%)
and 87.5% (61.7-98.4%) for ME in ESRD patients, respectively.

CONCLUSION

The myocardial pathological changes in patients with end stage renal disease were complex. The multiple cardiac magnetic
resonance sequence demonstrated that myocardial edema exited in patients with ESRD patients. The CMR T2 mapping technique
has a higher accuracy in quantifying the myocardial edema in patients with end stage renal disease compared with native T1
mapping and conventional T2WI.

CLINICAL RELEVANCE/APPLICATION

Early and accurate evaluation of ME in ESRD patients to evaluate the extent and scope of left ventricular myocardial tissue injury is
greatly important for adjustment of clinical dialysis and medication intervention programs timely,combination of multiple sequence
(includingT2 mapping, native T1 mapping, T2WI)will contribute to detection of diffused ME in ESRD patients.
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PURPOSE

Fabry's Disease (FD) is a hereditary, x-chromosomal linked storage disease that lead to accumulation of sphingolipids. Recently
published work highlight the diagnostic potential of T1 Mapping in the detection of Fabry's disease. The aim of this study was to
evaluate a combined diagnostic approach using basic cardiac parameters, T1 and T2 Mapping as well as left and right ventricular
strain values.

METHOD AND MATERIALS

In this retrospective study, 61 patients in all phenotypic stages of Fabry's disease and 57 healthy volunteers were included. CMR
was performed at 3T and incorporated CINE imaging, T1 and T2 Mapping as well as Late Gadolinium Enhancement imaging. In a
post-processing manner, cvi42 (Circle, Calgary, Canada) was used to calculate global and septal T1 and T2 times as well as left
and right ventricular function and Feature-tracking based strain parameters.

RESULTS

In univariate analysis, longitudinal strain parameters outperform conventional and mapping parameters in detection of Fabry's
disease. Nevertheless, the combination of left and right ventricular global longitudinal strain (GLS) with T1 Mapping yielded the
highest diagnostic accuracy with a sensitivity and specificity of 83.3 and 82.4% (Figure). The combined approach results in
significant improvement of diagnostic accuracy compared to a univariate approach, demonstrated by increasing Youden's indexes
(YI): YI (T1 Mapping) 0.468 vs YI (LV GLS) 0.623 vs YI (combination) 0.657.

CONCLUSION

A multi-parametric imaging approach incorporating FT strain parameters and T1 Mapping improved the diagnostic accuracy of CMR
for detection of Fabry's disease in all stages of disease. Further research is needed to establish Strain imaging as a surrogate for
prognosis and therapy.

CLINICAL RELEVANCE/APPLICATION



CMR with T1 Mapping is an important diagnostic method for diagnosis, initiation of therapy and estimation of prognosis in FD. Our
work demonstrates the additive value of LV and RV FT strain imaging in FD.
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PURPOSE

To evaluate the rate of overdiagnosis of late gadolinium enhancement (LGE) by cardiac magnetic resonance (CMR) in a large-scale
comprehensive university hospital.

METHOD AND MATERIALS

This study is a retrospective review of all cardiac magnetic resonance examinations performed in a comprehensive university
hospital over a 18-month period. Studies originally reported as positive for myocardial LGE were retrospectively reinterpreted by
three subspecialty cardiovascular radiologists with more than 5 years' experience. A CMR was considered negative for LGE when all
three cardiovascular radiologists were in agreement that the CMR study was negative for LGE. The location and potential causes for
LGE overdiagnosis were recorded.

RESULTS

A total of 523 CMR studies were performed over the study period. LGE was diagnosed in the initial report in 126 of these cases
(24.1%). There was discordance between the cardiovascular radiologists and the original radiologist in 32 of 126 (25.4%) cases.
Discordance occurred more often where there were partial volume effects (46.9%, 15/32): in interventricular septum caused by RV
deep intertrabecular recesses were mistaken for stria LGE (40.0%, 6/15); in lateral wall caused by non-compacted myocardium
were mistaken for subendocardial LGE (33.3%, 5/15); in RV insertion point caused by RV cavity were mistaken for patchy LGE
(26.7%, 4/15). Crypt and diverticulum (18.8%, 6/32) were mistaken for indramyocardial (50.0%, 3/6) or subendocardial LGE
(50.0%, 3/6). Pericardial fat were mistaken for epicardial LGE (15.6%, 5/32); False positive LGE (12.5%, 4/32) as detected by
original observers due to a wrong inversion time (TI). Lipomatous metaplasia were mistaken for LGE (3.1%, 1/32). Congenital
aneurysm in apical wall were mistaken for transmural LGE (3.1%, 1/32).

CONCLUSION

When compared with the consensus opinion of expert cardiovascular radiologists, we found a high rate of overdiagnosis of LGE by
CMR In routine clinical practice. Improvements in the quality of CMR examination and increased recognition of potential diagnostic
pitfalls in CMR are recommended to minimize misdiagnosis of LGE.

CLINICAL RELEVANCE/APPLICATION

LGEs diagnosed by CMR are frequently overdiagnosed, which appeared to be due to a lack of recognition of the false positive LGEs.
Increased education among radiography technologists, radiologists, and clinicians regarding these imaging pitfalls should be
encouraged.
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PURPOSE

Cardiac MRI (cMRI) is the clinical reference standard for visual and quantitative assessment of heart function. However, MRI suffers
from long acquisition times, averaging over multiple heart beats, and a tradeoff between spatial and temporal resolution. We
investigated the use of convolutional neural networks (CNN) to recover spatial resolution of subsampled MR images with the goal of
accelerating cMRI.

METHOD AND MATERIALS

With HIPAA compliance and IRB waiver of informed consent, we retrospectively collected 200 short axis (SAX) cine SSFP from cMRI
examinations performed at our institution. Spatial-subsampling was simulated by zeroing outer k-space. We simulated downsampling
factors ranging from 2-32x. We employed CNNs to perform single-frame and multi-frame superresolution, called k-SRNet and kt-
SRNet respectively, to predict full-sampling from subsampled images. We used 70% of cases for training, 20% for validation, and
10% for testing. We compared SRNet and traditional methods of bicubic interpolation and Fourier-based zero-padding (Z-pad) by
calculating the Structural Similarity Index (SSIM) between fully-sampled ground truth and each method of upscaling. We report the
mean and standard deviation of SSIM and determine statistical significance using paired Student's t-test with type I error threshold
of 0.05.

RESULTS

For single frame spatial superresolution (k-SRNet), mean SSIM was 0.943±0.022 for 8x, 0.878±0.036 for 16x, and 0.810±0.052 for
32x upsampling. For multiframe spatiotemporal superresolution (kt-SRNet), mean SSIM was 0.941±0.021 for 8x, 0.886±0.035 for
16x, and 0.816±0.052 for 32x upsampling. In comparison, bicubic interpolation yielded mean SSIM of 0.827±0.054 for 8x and
0.723±0.076 for 16x upsampling. Z-pad yielded mean SSIM of 0.924±0.029 for 8x and 0.857±0.047 for 16x upsampling. SRNet
significantly outperformed traditional methods at all upscaling factors.

CONCLUSION

CNNs can recover spatial resolution from spatially subsampled MR images. Multiframe kt-SRNet yielded comparable results to k-
SRNet in recovering image quality from spatial undersampling. Both k-SRNet and kt-SRNet appear to be superior to traditional
methods of image upsampling, especially for higher upsampling factors.

CLINICAL RELEVANCE/APPLICATION

Convolutional neural networks have potential to reduce the sampling requirements for resolving cardiac structures in cardiac MRI,
and may complement other techniques used to accelerate MRI.

Participants
Yukun Cao, Wuhan, China (Presenter) Nothing to Disclose
Guozhu Shao, Wuhan, China (Abstract Co-Author) Nothing to Disclose
Heshui Shi, MD, Wuhan, China (Abstract Co-Author) Nothing to Disclose

PURPOSE

The purpose of this study was to assess left atrium (LA), right ventricle (RV) and left ventricle(LV) strain in type 2 diabetes mellitus
(T2DM) patients with and without hypertension using CMR feature tracking (FT) and their underlying relationships with clinical
parameters.

METHOD AND MATERIALS

We recruited 20 T2DM patients without hypertension(T2DM-NHT) (mean age: 53 ± 7 years; 11 males) , 20 T2DM patients with
hypertension(T2DM-HT) and 40 controls matched for gender, age, and BMI to undergo CMR examinations. The LA , LV and RV
myocardial strains were evaluated with using routine cine images based on feature-tracking software. The clinical baseline
parameters were collected before the CMR examination.

RESULTS

The T2DM-NHT patients had significantly reduced LA global longitudinal (GLS), circumferential (GCS), radial strain (GRS), and RVGLS
compared with those in the controls(LAGCS: 27.6 ±3.6% vs 33.9 ±8.7%; LAGRS: -29.2± 4.7% vs -32.9±3.9%; LAGLS: 23.8 ±5.5%
vs 30.9± 6.0%; RVGLS: -22.1 ±3.3% vs -26.0 ±7.4%, p<0.05 for all). The T2DM-HT patients had significantly greater LAGCS,
LAGRS and LAGLS compared with those in T2DM-NHT patients (LAGCS: 39.4 ±12.7% vs 27.6 ±3.6%; LAGRS: -34.8± 7.3% vs -
29.3±4.7%; LAGLS: 36.7 ±17.6% vs 23.8±5.5%, p<0.05 for all). However, the LA volume, the LV global systolic strain and routine
cardiac function were similar between three groups. Moreover, in the diabetic patients, the LA GCS was independently associated
with the microalbuminuria levels (standardized ß =-0.56, p=0.023), and the LA GLS was independently correlated with diuretic
treatment (standardized ß =0.313, p=0.027).

CONCLUSION

T2DM-NHT patients with preserved LV function demonstrated impaired LAGRS, LAGLS, LAGCS and RVGLS compared with controls.
Hypertension may compensatorily improve LA strain in T2DM patients, as opposed to the microalbuminuria levels. Diuretic treatment
can help ameliorate LA function.

CLINICAL RELEVANCE/APPLICATION

In T2DM patients, the impact of hypertension, microalbuminuria levels and diuretic treatment on LA strain deserves further study.
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PURPOSE

Cardiovascular disease (CVD) is a major cause of morbidity and mortality in (HD) patients. Native T1/T2 mapping and tissue-
tracking strain analysis by cardiac magnetic resonance imaging (CMRI) are proved to be useful as early quantitative techniques for
evaluating myocardial tissue and mechanical alterations in HD patients. We aim to assess the left ventricular myocardial native
T1/T2 values and systolic strains and the associations with B-type natriuretic peptide (BNP) and dialysis vintage in HD patients with
a preserved left ventricular ejection fraction (LVEF).

METHOD AND MATERIALS

Forty-three stable HD patients (mean age: 59±11 years; 28 males)with end-stage renal disease with a preserved LVEF (>=50%)
and 28 healthy volunteers (mean age: 61±7 years; 14 males)matched for sex, age, and body mass index. The native T1/T2 values
of the left ventricular myocardium were measured on the T1 and T2 maps. The left ventricular global systolic strain was evaluated
on routine cine images using prototype postprocessing software. BNP was measured at the time of CMR measurements.

RESULTS

Compared with controls, the global native T1 and T2 values were significantly higher in the HD patients than in the controls (native
T1: 1056±32 ms vs. 1006±25 ms, p<0.001; T2: 50±3 ms vs. 46±2 ms, p<0.001). The mean peak global circumferential strain (GCS)
and global longitudinal strain (GLS) were both significantly reduced in the HD patients compared with the controls (GCS: -13±3 vs.
-16±3, p<0.001; GLS: -12±4 vs. -15±3, p=0.001). However, no significant difference was found between two groups regarding
LVEF(61±8 vs 64±8, p=0.057). In HD patients, a significant positive correlation was found between T2 value and BNP levels
(r=0.402,p<0.001).The GLS was independently correlated with the dialysis vintage in HD patients (standardized ß=-0.321,
p=0.044).

CONCLUSION

The HD patients with preserved LVEF have increased native T1/T2 value and decreased strain, while increased T2 values relates to
high BNP. GLS may be improved in long-term HD patients.

CLINICAL RELEVANCE/APPLICATION

Multiple advanced CMR technologies, including native T1/T2 mapping and tissue-tracking analysis could detected early
cardiomyopathy in HD patients without gadolinium-based contrast agents. The correlation of CMRI-derived cardiac indices with
heart failure index BNP and dialysis vintage could help timely prevent cardiovascular disease and assess prognosis in HD patients.
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PURPOSE

In the patients with hypertrophic cardiomyopathy (HCM), the impairment of cardiac ejection efficiency due to the obstruction of
left ventricle outflow tract (LVOT) relates to the HCM-related death. Recently, the turbulent kinetic energy (TKE) estimation based
on 4D Flow MRI has been developed. Previous studies revealed that 4D Flow-based TKE measurement well correlates to the
pressure drop at LVOT in the patients with aortic stenosis which has a similar physiological entity as HCM. The purpose of this
study was to validate the clinical value of 4D Flow-based TKE measurement in the patients with HCM.

METHOD AND MATERIALS

From April 2018 to March 2019, we recruited consecutive 17 HCM patients. Based on echocardiography, they were assigned into
obstructive HCM (HOCM) (9 patients, 67.0±9.9 years old, 4 males) or non-obstructive HCM (HNCM) (8 patients, 68.9±12.8 years
old, 5 males). We also recruited 9 normal volunteers(30.9±3.0 years old, 6 males). The parameters of 4D Flow MRI were as follows;
resplution=1.7*1.7*2.0mm; Triple VENC acquisition = 50-150-450 cm/s; k-t PCA (acceleration factor, 5 -7), free breath acquisition;
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and acquisition time 8-15 min.). GT Flow (Gyrotools, Zurich, Switzerland) was used for analysis. The VOI from left ventricular to
aortic arch was drawn semi-automatically. We defined TKEphase as the sum of entire VOI at each cardiac phase, and TKEpeak as
the highest TKEphase in the all cardiac phase.

RESULTS

TKEpeak of HOCM is significantly higher than HNCM (p=0.008) or volunteers (p=0.002). TKEpeak correlated to max velocity
(p=0.007, r=0.631) and maximum short dimeter of the valve orifice (p=0.006, r=-0.658). TKEpeak in the patients with systolic
anterior movement (SAM) were significantly higher than without SAM (p=0.008). TKEpeak correlated to LV mass (p=0.035,
r=0.514).

CONCLUSION

TKE measurement based on 4D Flow MRI can noninvasively detect the flow alteration induced not only by systolic flow jet but also
by LVOT geometry such as SAM in the patients with HOCM. The elevated TKE correlates increasing LV mass. It may indicate that
increasing cardiac load by the pressure loss due to turbulence induced the progression of LV mass. This physiology reaction is
considered as the worse outcome.

CLINICAL RELEVANCE/APPLICATION

TKE measurement based on 4D Flow MRI can noninvasively detect the flow alteration in the patients with HOCM.
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PURPOSE

To detect and monitor subclinical cardiomyopathy by cardiac magnetic resonance (CMR) in female patients with first-time diagnosis
of left-sided breast cancer following radiation therapy.

METHOD AND MATERIALS

27 female patients (56 ±14 years) with newly diagnosed breast cancer underwent serial 3 Tesla CMR (Ingenia, Philips Medical
Systems). Baseline (BL) CMR was performed 18 ±16 days before the start of a left-sided radiation. None of the patients received
chemotherapy. First follow-up (FU1) CMR was 7 ±12 days and second follow-up (FU2) 12 ±1 months after completion of
radiotherapy. A free-breathing, navigator-gated multi-echo sequence was used for short-axis T2 mapping. Cardiac stress test was
performed at 400 µg regadenoson stress on 3 representative short axis slices (basal, midventricular and apical) using an ultrafast
gradient echo sequence.

RESULTS

A mean radiation dose of 47 ±4 Gy was applied with a calculated mean cardiac dose of 2.4 ±2.3 Gy. High sensitive Troponin T
increased immediately after radiation therapy (5 ±2 vs. 6 ±3 pg/ml, P<0.05) and declined to baseline values on FU2 (6 ±3 vs. 5 ±2
pg/ml, P<0.05). NT-proBNP and creatine kinase remained unchanged throughout the observation period. LVEF was constant
between BL and FU1 (62 ±5 vs. 64 ±6%, P=0.218) and FU1 and FU2 (64 ±6 vs. 62 ±5%, P=0.171). LVEDV declined on FU1 (78 ±10
vs. 75 ±11 ml/m2, P<0.05) and remained decreased on FU2 (72 ±11 ml/m2, P<0.05). RVEDV declined between BL and FU2 (81 ±12
vs. 75 ±13 ml/m2, P<0.05). T2 relaxation times increased on FU1 (47 ±2 vs. 48 ±4 ms, P<0.05) and declined on FU2 (47 ±2 ms,
P=0.092). On visual evaluation cardiac stress test did not detect any myocardial ischemia after radiation therapy.

CONCLUSION

Radiation treatment of female left-sided breast cancer can lead to development of myocardial edema and troponin increase in the
early phase following therapy, which subside within the first 12 months. Both ventricular volumes decrease after radiation therapy.
There is no evidence of myocardial ischemia development within the first 12 months post-radiation.

CLINICAL RELEVANCE/APPLICATION

Development of myocardial edema and decreased of ventricular volumes might be used as indicators for subclinical cardiomyopathy
in patients with left-sided breast cancer undergoing radiation therapy.
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PURPOSE

Multiparametric MRI(MP-MRI) is now a well-established tool in the prostate cancer diagnostic pathway. Recently, the optimal
combination of sequences has come into question with opposing views on the added value of dynamic contrast enhanced
sequences (DCE). The main phase of the PROMIS (Prostate MRI Imaging Study) trial was adapted to provide a prospective analysis
of the incremental value of diffusion (DWI) and DCE sequences in detection of significant cancer.

METHOD AND MATERIALS

497 biopsy naïve men underwent standardized MP-MRIs using T2, DWI (including a dedicated long b sequence) and DCE, followed
by a detailed transperineal prostate mapping biopsy covering the whole prostate in 0.5cm intervals. In one sitting, the radiologist
assigned a Likert score of 1-5 for the presence of significant tumour, in sequence, for the T2 images, then T2+DWI images , and
finally T2+DWI+DCE images. For the primary analysis, a score of >/= 3 was considered positive for clinically significant cancer. Each
combination was assessed against the primary PROMIS outcome measure of significance (>/= Gleason 4+3 tumour or >/=6mm
maximum cancer core length) on biopsy.

RESULTS

The addition of DCE to T2+DWI resulted in a sensitivity of 95% vs 94%, specificity of 38% vs 37%, positive predictive value of 51%
vs 51% and negative predictive value of 90% vs 91% respectively. Marginally more patients could avoid biopsy (score of 2/5 or
less) with DCE (123/497 vs 121/497 patients). There was some evidence that contrast reduced the number of equivocal scores:
36% of positive patients were classified as equivocal (3/5) with addition of DCE compared to 42% on T2+DWI alone. The proportion
of equivocal (3/5) and positive (4-5/5) cases showing significant tumour were similar (20% and 69 % with DCE, 23% and 71% with
T2+DWI alone). None of these differences were statistically significant. No dominant Gleason pattern 4 disease or higher was
missed with T2+DWI+DCE, compared to a single case with T2+DWI.

CONCLUSION

DCE did not significantly improve sensitivity or specificity. One dominant Gleason 4 tumour was missed using T2+DWI and none
missed with DCE. Though not statistically significant, fewer cases were scored equivocal with the addition of DCE.

CLINICAL RELEVANCE/APPLICATION

The addition of DCE to T2+DWI in a prospective, multi centre study of prostate MRI did not result in convincing improvements in
accuracy or a reduction in the number of men recommended for biopsy.
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PURPOSE

To compare the diagnostic accuracy of biparametric MRI (bpMRI) and multiparametric MRI (mpMRI) for prostate cancer (PCa) and
clinically significant prostate cancer (csPCa), and to explore the application value of dynamic contrast-enhanced (DCE) MRI in
prostate imaging.

METHOD AND MATERIALS

This study retrospectively enrolled 235 patients with suspected PCa in our hospital from 2016 to 2017. The lesions were scored
according to the Prostate Imaging Reporting and Data System version 2 (PI-RADS V2). The bpMRI and mpMRI scores were recorded
to plot the receiver operating characteristic curve (ROC). Area under the curve (AUC), accuracy, sensitivity, specificity, negative
predictive value (NPV), and positive predictive value (PPV) for each method were calculated and compared. The patients were
further stratified according to bpMRI scores for the application value of DCE MRI.

RESULTS

The AUC values of bpMRI and mpMRI for PCa were comparable (0.790 and 0.791, respectively). The accuracy, sensitivity,
specificity, PPV and NPV of bpMRI for PCa were 76.2%, 79.5%, 72.6%, 75.8%, and 76.6%; and the values for mpMRI were 77.4%,
84.4%, 69.9%, 75.2%, and 80.6%, respectively. For the diagnosis of csPCa, the AUC values of bpMRI and mpMRI were similar
(0.781 and 0.779, respectively). The accuracy, sensitivity, specificity, PPV and NPV of bpMRI for csPCa were 74.0%, 83.8%,
66.9%, 64.8%, and 85.0%; and 73.6%, 87.9%, 63.2%, 63.2%, and 87.8% for mpMRI. For patients with bpMRI score >= 3, the
difference in DCE between PCa and non-PCa, and between csPCa and non-csPCa were both statistically significant (both P =
0.001). Further stratification analysis showed that for patients with bpMRI score = 4, DCE had statistically significant difference
between PCa and non-PCa, and between csPCa and non-csPCa (P = 0.003, and P < 0.001, respectively).

CONCLUSION

The diagnostic accuracy of bpMRI is comparable with that of mpMRI in the detection of PCa and identification of csPCa. DCE is
helpful in further identifying PCa and csPCa lesions in patients with bpMRI >= 3, especially bpMRI = 4, which may be conductive to
achieve more accurate PCa risk stratification.

CLINICAL RELEVANCE/APPLICATION

For patients with suspected PCa, DCE may improve the tumor detection and aggressiveness classification. Rather than omitting
DCE, we think further comprehensive studies are required for prostate MRI.
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PURPOSE

To compare a bi-parametric magnetic resonance imaging (bMRI) based artificial intelligence (AI) system which provides proposed
regions of interests (ROI) overlaid on T2 weighted (T2W) with multi-parametric MRI (mpMRI) using PI-RADSv2 guided interpretation.

METHOD AND MATERIALS

Case and control patients were collected from 5 institutions and 9 radiologists from 9 different institutions participated as readers:
3 highly, 3 moderately, 3 less-experienced in reading prostate MRI. Patients were consecutive at each institution and underwent 3T
mpMRI (T2W, ADC map, b-1500, DCE MRI). Case patients had subsequent radical prostatectomy with pathology mapping available,
control patients had negative MRI and negative systematic biopsy. Two interpretation arms were executed with readers blinded to
pathology: an mpMRI-alone arm utilizing PI-RADSv2 guidelines, then after 4-week washout, a first-reader AI-assisted arm. Lesion
detection sensitivity was calculated for whole prostate. Per-lesion specificity was calculated on the AI-assisted arm on a per-ROI
level.

RESULTS

153 case and 84 control patients were included across 5 institutions. For mpMRI-alone interpretation, lesion-based sensitivity was
62.2%, 63%, 65.3% and 58.2% for overall, high, moderate and low-experienced readers, respectively. For bMRI based AI system
assisted interpretation, lesion-based sensitivity was 66.5%, 67.8%, 71.7% and 59.9% for overall, high, moderate and low-
experienced readers, respectively. At threshold of PI-RADS >=3, specificity of AI assisted bMRI were 81.1%, 86.3%, 70.2% and
86.8% for overall, high, moderate and low-experienced readers, respectively.

CONCLUSION

AI-assisted bi-parametric MRI reads demonstrated higher sensitivities compared to multiparametric MRI reads at all experience
categories for radiologists.

CLINICAL RELEVANCE/APPLICATION

AI-assisted MRI reads can standardize and improve prostate MRI reporting.
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PURPOSE

To assess the impact of dynamic contrast-enhanced imaging (DCE) in mp-MRI on prostate cancer (PCa) detection in a large patient
cohort assigned to PI-RADS category 4.

METHOD AND MATERIALS

This prospective, single center cohort study includes 193 consecutive patients with PI-RADS assessment category 4 after mp-MRI
(T2WI, DWI, DCE) at 3T with combined targeted plus systematic biopsy as reference standard. Prostate cancer detection with DCE
and without inclusion of DCE upgraded lesions was compared.

RESULTS

Overall PCa detection rate in PI-RADS-4-patients was 62% (119/193) with DCE and 52% (101/193) without inclusion of DCE
upgraded lesions; 48% (92/193) had clinically significant PCa (csPCa; Gleason score >=3+4=7) and 40% (78/193) without use of
DCE. 38 of the 193 patients (20%) had peripheral lesions upgraded from PI-RADS category 3 to an overall PI-RADS category 4 due
to focal positive DCE findings. Of these 38 patients 18 had PCa including 14 with a csPCa. Thus, 15% (18/119) of the patients with
any prostate cancer and 15% (14/92) of the patients with csPCa were detected only based on additional DCE information.

CONCLUSION

DCE allows detection of a significant number of mostly csPCa in PI-RADS-4-patients and thus improves detection rates. The current
PI-RADS decision rules regarding upgrading PI-RADS-3-lesions to overall category 4 due to positive DCE imaging are useful for PCa
detection.

CLINICAL RELEVANCE/APPLICATION

Patients assigned to PI-RADS category 3 benefit from DCE for primary (early) tumor detection.
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PURPOSE

Multiparametric MRI (mpMRI) for prostate cancer (PCa) is usually composed of diffusion-weighted (DW), T2W and dynamic contrast
enhancement (DCE) sequences. We compared biparametric MRI (bpMRI) composed of T2W and DW against mpMRI in patients with
elevated prostate-specific antigen (PSA).

METHOD AND MATERIALS

1.5-T prostate MR was performed in 431 men (61.5+/-8.3 years) with PSA>4.0 ng/mL and included in a retrospective analysis.
bpMRI and mpMRI were independently assessed in separate sessions >1 month apart in a random order by 2 readers with 5 (R1) and
3 years (R2) experience, using the PI-RADS2 criteria. Histopathology or >=2 years of follow-up served as a reference standard. PI-
RADS score 3 was the threshold for a positive exam. Sensitivity and specificity were calculated with their 95% confidence interval
(CI); McNemar and Cohen's K statistics were also used.

RESULTS

Population consisted in 195/431 (45,3%) histopathologically proven PCa, with 62/195 (31.8%) high-grade- (GS>=7b) and 133/195
(68.2%) low-grade-PCa. PCa could be excluded by histopathology in 58/431 (13.5%) patients and by follow-up in 178/431 (41.3%)
patients. For bpMRI, sensitivity was 164/195 (84%, 95%CI 79-89%) for R1 and 156/195 (80%, 95%CI 74-86%) for R2; specificity
was 182/236 (77%, 95%CI 72-82%) for R1 and 175/236 (74%, 95%CI 68-80%) for R2. For mpMRI, the sensitivity was 168/195
(86%, 95%CI 81-91%) for R1 and 160/195 (82%, 95%CI 77-87%) for R2; the specificity was 184/236 (78%, 95%CI 73-83%) for R1
and 177/236 (75%, 95%CI 69-81%) for R2. Omitting the DCE sequences (namely, using bpMRI) changed the PIRADS2 scores in
25/431 (5.8%) patients for R1 and in 35/431 (8.1%) patients for R2, when compared to mpMRI. PI-RADS score 3 increased by 5.3%
for R1 and 7.4% for R2. bpMRI resulted in 4 more false negatives, compared to mpMRI, for both R1 and R2 and all of these were
low-grade PCa. No high-grade PCa was missed with bpMRI. Not significant differences in accuracy were observed with both
approaches by each readers (p>0.08). Interobserver agreement was substantial for both bpMRI (κ=0.802) and mpMRI (κ=0.787).

CONCLUSION

Diagnostic performance of bpMRI and mpMRI were similar, with no change in the detection of high-grade PCa

CLINICAL RELEVANCE/APPLICATION

bpMRI for PCa's detection could eliminate the adverse events and the retention of gadolinium, shorten time and reduce costs,
possibly resulting in increased accessibility of MRI for men with elevated PSA

Participants
Anoshirwan A. Tavakoli, MD, Heidelberg, Germany (Presenter) Nothing to Disclose
Tristan A. Kuder, PhD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Jan P. Radtke, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Viktoria Schutz, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Magdalena Gortz, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Markus Hohenfellner, MD, PhD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
Heinz-Peter W. Schlemmer, MD, Heidelberg, Germany (Abstract Co-Author) Nothing to Disclose
David Bonekamp, MD, PhD, Heidelberg, Germany (Abstract Co-Author) Speaker, Profound Medical Inc

For information about this presentation, contact:

s.tavakoli@gmx.de

PURPOSE

To compare the added diagnostic value of measured ultra-high b-value (UHB) - derived apparent diffusion coefficient (ADC) to
quantitative normalized DCE assessment for the enhancement of bi-parametric (T2w and ADC) MRI for the prediction of clinically
significant prostate cancer (sPC).

METHOD AND MATERIALS

73 consecutive patients (67.2±7.7 years, PSA 10.7±18.1 ng/dl) underwent prostate MRI at 3T (Magnetom Prisma) with EPI-DWI
images acquired at b=50/500/1000/1500 s/mm2 as well as at b=100/500/1000/2250/3000/4000 s/mm2. Extended systematic and
targeted MRI/TRUS fusion biopsies based on prospective clinical reads were matched to a second, retrospective blinded read and
MR lesions segmented manually. ADC, UHB-ADC100,4000, early arterial DCE lesion contrast to surrounding parenchyma (nDCE) and
T2w intensity normalized to pectineus muscle (nT2w) were extracted from each lesion. Three logistic regression models were
created for prediction of sPC defined as Gleason Grade Group (GGG) >= 2: Model A (nT2w, ADC), model B (nT2w, ADC, nDCE) and
model C (nT2w, ADC, UHB-ADC). For evaluation of the models AUC was calculated from ROC curves and Chi-square analysis of
deviance or Vuong's test were used to compare the models.

RESULTS

In 73 patients 55 MRI-detected retrospectively validated MR-lesions revealed no cancer in 23 lesions (42%), GGG=1 in 10 lesions
(18%), GGG=2 in 12 lesions (22%), GGG=3 in 4 lesions (7%), GGG=4 in 4 lesions (7%) and GGG=5 in 2 lesions (4%). Model A yielded
an AUC of 0.810 (sensitivity 80%, specificity 73%), model B yielded an AUC of 0.840 (sensitivity 80%, specificity 79%) and model C



yielded an AUC of 0.806 (sensitivity 80%, specificity 73%), indicating a slightly higher AUC for model B when compared to model A
and C (p=0.04 and p=0.13) and a comparable AUC between model A and C (p=0.76).

CONCLUSION

Measured UHB-ADC achieved no improvement in predictive performance over bi-parametric assessment with ADC and T2w, whereas
added quantitative normalized DCE did improve predictive performance.

CLINICAL RELEVANCE/APPLICATION

Measured UHB-ADC does not provide a contrast-free alternative to DCE for the enhancement of bi-parametric prostate MRI.

Printed on: 01/07/20



MSSR44A Postoperative Shoulder MRI after Instability Surgery

MSSR44B ACL Reconstruction and Cartilage Repair

MSSR44

RSNA/ESR Sports Imaging Symposium: Postoperative Imaging of Sports Injuries (Interactive Session)

Wednesday, Dec. 4 3:30PM - 5:00PM Room: E350

ER MR MK

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) Author with royalties, Wolters Kluwer nv; Editor, Thieme Medical Publishers, Inc;
Travel support, Thieme Medical Publishers, Inc ; ; 

For information about this presentation, contact:

laurabancroftmd@gmail.com

LEARNING OBJECTIVES

1) To review MRI findings of ACL reconstruction and cartilage repair. 2) To review the expected and abnormal MR imaging findings
after labral repair, capsular shift/capsulorrhaphy and Laterjet/Bristow procedures. 3) To consolidate the knowledge gained from the
session with interactive cases of postoperative sports imaging.

Sub-Events

Participants
Laura W. Bancroft, MD, Venice, FL (Presenter) Author with royalties, Wolters Kluwer nv; Editor, Thieme Medical Publishers, Inc;
Travel support, Thieme Medical Publishers, Inc ; ; 

For information about this presentation, contact:

laurabancroftmd@gmail.com

LEARNING OBJECTIVES

1) To become familiar with the expected and abnormal MR imaging findings after labral repair. 2) To learn about the postoperative
imaging features after capsular shift/capsulorrhaphy. 3) To appreciate normal imaging and complications after remplissage and
Laterjet/Bristow procedures.

ABSTRACT

Purpose: To become familiar with the expected and abnormal MR imaging findings after labral repair, capsular shift/capsulorrhaphy,
remplissage and Latarjet/Bristow procedures. Methods and Materials: MR imaging will be used to demonstrate the various normal
and abnormal imaging appearances after shoulder instability surgery. Results/Conclusion: Labral re-tear will be evident as contrast
or joint fluid extension into linear or complex tear cleft, absent/truncated/fragmented labrum, or labral displacement from anatomic
location. Capsular shift results in smaller capacity joint and sometimes irregular capsular nodularity. Complications of capsulorrhaphy
include capsular tears and subluxation of humeral head. Postoperative MR imaging can evaluate healing after combined remplissage
and Bankart repair for moderate size, engaging Hill-Sachs lesions. Laterjet and Bristow procedures may be performed in patients
with recurrent dislocations and glenoid deficiency. Incorporated bone will yield non-anatomic glenoid configuration, and
complications include non-union, fatty degeneration of subscapularis muscle, and osteoarthrosis.

Participants
Claudia Weidekamm, MD, Auckland, New Zealand (Presenter) Nothing to Disclose

For information about this presentation, contact:

claudia.weidekamm@meduniwien.ac.at

LEARNING OBJECTIVES

1) To review the common and uncommon ACL reconstruction techniques. 2) To appreciate the expected and abnormal MR imaging
findings after ACL reconstruction. 3) To understand common cartilage repair techniques, and corresponding normal and abnormal
postoperative MRIs.

ABSTRACT

The aim of ACL reconstruction is to stabilize the knee and prevent chondral and meniscal injuries, which are sequelae of
anteroposterior translation and are associated with early osteoarthritis. The idea of the double-bundle ACL graft was to restore
normal joint kinematics by anatomic reconstruction of the anteromedial and the posterolateral bundle of the original ACL. This was
expected to improve clinical outcomes and restore anterior and rotational knee stability. The single-bundle technique, however,
causes less osseous defects and is still a popular technique. Complications, such as ACL graft failure, impingement, cyclops lesion,
arthrofibrosis, and patellar inferior syndrome, are discussed.The second part of this presentation will illustrate cartilage repair
techniques and imaging findings. The radiologist must be familiar with the different cartilage repair procedures and characteristics in



MSSR44C Interactive Case Discussion

cartilage imaging to evaluate long-term progression or failure. Abnormal postoperative findings include hypertrophic filling,
incomplete integration of the transplant into the surrounding cartilage, or subchondral defects, osteophytes, cysts, and persistent
bone marrow edema and joint effusion.

Participants
Laura W. Bancroft, MD, Venice, FL (Presenter) Author with royalties, Wolters Kluwer nv; Editor, Thieme Medical Publishers, Inc;
Travel support, Thieme Medical Publishers, Inc ; ; 
Claudia Weidekamm, MD, Auckland, New Zealand (Presenter) Nothing to Disclose

For information about this presentation, contact:

laurabancroftmd@gmail.com

LEARNING OBJECTIVES

1) To review the expected and abnormal MR imaging findings after labral repair, capsular shift/capsulorrhaphy and Laterjet/Bristow
procedures in a case-based format. 2) To become familiar with the diagnosis features of failed ACL reconstructions, intact and
failed cartilage repair. 3) To consolidate the knowledge gained from the session with interactive cases of postoperative sports
imaging.

Printed on: 01/07/20



SPSC42A Overview of HCC Screening and Surveillance: Definitions, Rationale, Basic Concepts, Current
Guidelines, USA Landscape, Worldwide Landscape

SPSC42B Why Ultrasound Should Be Used for HCC Screening/Surveillance

SPSC42C Why CT Should Be Used for HCC Screening/Surveillance

SPSC42D Why MRI Should Be Used for HCC Screening/Surveillance

SPSC42

Controversy Session: Hepatocellular Carcinoma: Should We Use CT, MR, or US?

Wednesday, Dec. 4 4:30PM - 6:00PM Room: N227B

CT GI MR US

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

Participants
Claude B. Sirlin, MD, San Diego, CA (Moderator) Research Grant, Gilead Sciences, Inc; Research Grant, General Electric Company;
Research Grant, Siemens AG; Research Grant, Bayer AG; Research Grant, Koninklijke Philips NV; Consultant, AMRA AB; Consultant,
Fulcrum; Consultant, IBM Corporation; Consultant, Exact Sciences Corporation; Consultant, Boehringer Ingelheim GmbH; Consultant,
Arterys Inc; Consultant, Epigenomics; Author, Medscape, LLC; Lab service agreement, Gilead Sciences, Inc; Lab service
agreement, ICON plc; Lab service agreement, Intercept Pharmaceuticals, Inc; Lab service agreement, Shire plc; Lab service
agreement, Enanta; Lab service agreement, Takeda Pharmaceutical Company Limited; Lab service agreement, Alexion
Pharmaceuticals, Inc; Lab service agreement, NuSirt Biopharma, Inc
R. Brooke Jeffrey Jr, MD, Stanford, CA (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) To understand the need for screening and surveillance for HCC in cirrhosis. 2) To understand that ultrasound is currently
recommended as the primary modality for this purpose by all national and international guidelines. 3) To understand the advantages
and disadvantages of ultrasound, CT, and MRI for HCC screening and surveillance in cirrhosis.

Sub-Events

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

Participants
Shuchi K. Rodgers, MD, Philadelphia, PA (Presenter) Nothing to Disclose

Participants
Avinash R. Kambadakone, MD, Boston, MA (Presenter) Research Grant, General Electric Company; Research Grant, Koninklijke Philips
NV

For information about this presentation, contact:

akambadakone@mgh.harvard.edu

LEARNING OBJECTIVES

1) Understand the role of CT in the diagnosis of HCC. 2) Learn the limitations of CT in HCC screening including radiation dose and
strategies to diminish the risk. 3) Review innovations in CT and its impact on screening of HCC.

Participants
Takeshi Yokoo, MD, PhD, Dallas, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

Takeshi.Yokoo@UTSouthwestern.EDU

Printed on: 01/07/20



MSCM51A MRI of the Brain

MSCM51B MRI of the Spine

MSCM51C Synovial Linings Playbook

MSCM51D MRI of the Pelvis and Hips

MSCM51

Case-based Review of Magnetic Resonance (Interactive Session)

Thursday, Dec. 5 8:30AM - 10:00AM Room: S100AB

MR

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

FDA  Discussions may include off-label uses.

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

For information about this presentation, contact:

jorge.soto@bmc.org

LEARNING OBJECTIVES

1) Review key MR imaging findings of common and infrequent conditions of various organs in adult and pediatric patients. 2)
Highlight key MR imaging features that are useful to narrow the differential diagnosis. 3) Increase confidence in the interpretation of
complex MR studies.

Sub-Events

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

For information about this presentation, contact:

catorres@toh.ca

LEARNING OBJECTIVES

1) Review key MR imaging findings of common and infrequent conditions in the adult brain. 2) Highlight key features that are useful
to narrow the differential diagnosis. 3) Increase confidence in the interpretation of complex MR studies of the brain.

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

LEARNING OBJECTIVES

1) Review key MR imaging findings of common and infrequent conditions in the pediatric and adult spine. 2) Highlight key features
that are useful to narrow the differential diagnosis. 3) Increase confidence in the interpretation of MR studies of the spine.

Participants
Bruce B. Forster, MD, Vancouver, BC (Presenter) Stockholder, Canada Diagnostic Centres

For information about this presentation, contact:

bruce.forster@vch.ca

LEARNING OBJECTIVES

1) Appreciate a range of synovial pathologies imaged on various imaging modalities. 2) Understand when additional diagnostic
information is gained with the use of intra-articular and intravenous contrast. 3) Identify features typical of aggressive and
malignant synovial lesions.

Participants
Donna G. Blankenbaker, MD, Fitchburg, WI (Presenter) Consultant, Reed Elsevier; Royalties, Reed Elsevier

LEARNING OBJECTIVES

1) Review the MR imaging appearance of specific hip conditions. 2) Develop the differential diagnosis for common and uncommon
hip/pelvis pathology. 3) Understand characteristic imaging patterns in diagnosis.

Printed on: 01/07/20



RC601A Imaging of Acute Pulmonary Embolism

RC601B Imaging of Chronic Pulmonary Embolism and Pulmonary Hypertension

RC601C Imaging of Pulmonary Arteriovenous Malformations

RC601D Pulmonary MRA: Practical Applications

RC601

Pulmonary Vascular Imaging

Thursday, Dec. 5 8:30AM - 10:00AM Room: S103CD

CH CT MR VA

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

FDA  Discussions may include off-label uses.

Participants
Ioannis Vlahos, MRCP,FRCR, Houston, TX (Moderator) Nothing to Disclose

LEARNING OBJECTIVES

1) Highlight practical applications, best current practice, and state of the art multimodality CT and MRI practice with regards to
pulmonary vascular imaging. 2) Review acute and chronic pulmonary embolism, pulmonary hypertension, and pulmonary
arteriovenous malformations.

Sub-Events

Participants
Ioannis Vlahos, MRCP,FRCR, Houston, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Overview current imaging strategies and key facts in acute pulmonary embolism imaging. 2) Provide an update on current issues
and challenges in acute pulmonary embolism imaging.

Participants
Elsie Nguyen, MD, Toronto, ON (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Review the classification of pulmonary hypertension. 2) List CT and MRI features of PH. 3) Describe imaging characteristics of
chronic pulmonary embolism.

Participants
Kristopher W. Cummings, MD, Scottsdale, AZ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Explain the role MDCT plays in the evaluation of suspected hereditary hemorrhagic telangiectasia. 2) List the most important
information provided by MDCT for management of pulmonary arteriovenous malformations.

Participants
Christopher J. Francois, MD, Madison, WI (Presenter) Departmental research support, General Electric Company; 

For information about this presentation, contact:

cfrancois@uwhealth.org

LEARNING OBJECTIVES

1) Identify roles for magnetic resonance angiography (MRA) in imaging patients with pulmonary artery disease, particularly on the
use of MRA in pulmonary embolism. 2) Describe techniques and protocols for robust, clinical pulmonary MRA. 3) Summarize the
evidence supporting the use of pulmonary MRA for pulmonary embolism.

ABSTRACT

1) Pulmonary MRA is appropriate for imaging patients suspected of having pulmonary embolism who have contra-indications to CTA,
particularly those in whom avoiding iodinated contrast (due to allergy or decreased renal function) or minimizing radiation exposure
(younger patients) would be beneficial. 2) Current, commercially available MRA sequences that take advantage of newer parallel
imaging techniques help ensure consistent pulmonary MRA in a clinical setting in under ten minutes. 3) Although older, multi-center
studies using MRA techniques and protocols suggested pulmonary MRA may not be accurate enough for routine clinical use, more
recent studies using commercially available accelerated image acquisition techniques indicate that pulmonary MRA is effective in
identifying clinically significant pulmonary embolism.

Printed on: 01/07/20





RC603A Arrhythmogenic Right Ventricular Cardiomyopathies

RC603B Role of MRI in Hypertrophic Cardiomyopathy

RC603C Restrictive Cardiomyopathy and Amyloidosis

RC603D Role of MRI in Dilated Cardiomyopathies

RC603

Nonischemic Cardiomyopathies: Role of Cardiac MRI

Thursday, Dec. 5 8:30AM - 10:00AM Room: S103AB

CA MR

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

FDA  Discussions may include off-label uses.

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

LEARNING OBJECTIVES

1) To recognize MRI appearance of the most common right ventricular cardiomyopathies. 2) To describe the phenotypic spectrum
of morpho-functional and tissue abnormalities of hypertrophic cardiomyopathy. 3) To review different faces and phases of the
disease reflecting its natural history. 4) To analyze critical role of CMR tissue characterization of the differential diagnoses of
hypertrophic CMPs, from phenotype to genotype. 5) To review T1 and T2 tissue mapping variations in different clinical scenarios. 6)
To analyze prognostic implications of CMR in HCM. 7) Describe the relevant clinical findings of patients with restrictive
cardiomyopathy. 8) Define the role of cardiac MR (CMR) in the evaluation of patients with restrictive cardiomyopathy. 9) Discuss
the different patterns of myocardial enhancement and other ancillary imaging findings as they relate to narrowing the differential
diagnosis in patients with restrictive cardiomyopathy. 10) Identify the different forms of Dilated Cardiomyopathies (DCM). 11) Apply
the most common Cardiac Magnetic Resonance (CMR) techniques to differentiate between the various DCM etiologies. 12) Assess
the Pros & Cons of different CMR techniques for the DCM evaluation.

Sub-Events

Participants
Karen G. Ordovas, MD, San Francisco, CA (Presenter) Advisor, Arterys Inc; Research Grant, General Electric Company

LEARNING OBJECTIVES

1) To recognize MRI appearance of the most common right ventricular cardiomyopathies.

Participants
Marco Francone, MD,PhD, Rome, Italy (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) To describe the phenotypic spectrum of morpho-functional and tissue abnormalities of hypertrophic cardiomyopathy. 2) To
review different faces and phases of the disease reflecting its natural history. 3) To analyze critical role of CMR tissue
characterization of the differential diagnoses of hypertrophic CMPs, from phenotype to genotype. 4) To review T1 and T2 tissue
mapping variations in different clinical scenarios. 5) To analyze prognostic implications of CMR in HCM.

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

For information about this presentation, contact:

Daniel.vargas@ucdenver.edu

LEARNING OBJECTIVES

1) Describe the relevant clinical findings of patients with restrictive cardiomyopathy. 2) Define the role of cardiac MR (CMR) in the
evaluation of patients with restrictive cardiomyopathy. 3) Discuss the different patterns of myocardial enhancement and other
ancillary imaging findings as they relate to narrowing the differential diagnosis in patients with restrictive cardiomyopathy.

Participants
Matthias Gutberlet, MD, PhD, Leipzig, Germany (Presenter) Speaker, Siemens AG Speaker, Koninklijke Philips NV Speaker, Bayer AG
Speaker, Bracco Group Author, Thieme Medical Publishers, Inc

LEARNING OBJECTIVES

1) Identify the different forms of Dilated Cardiomyopathies (DCM). 2) Apply the most common Cardiac Magnetic Resonance (CMR)
techniques to differentiate between the various DCM etiologies. 3) Assess the Pros & Cons of different CMR techniques for the DCM
evaluation.



Printed on: 01/07/20



RC609A Rectal MR Cases - Set 1

RC609B Rectal MR Cases - Set 2

RC609C Rectal MR Cases - Set 3

RC609D Rectal MR Cases - Set 4

RC609

Case Review: Rectal MRI (Interactive Session)

Thursday, Dec. 5 8:30AM - 10:00AM Room: E451B

GI MR

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

Special Information

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

Sub-Events

Participants
David H. Kim, MD, Middleton, WI (Presenter) Shareholder, Cellectar Biosciences, Inc; Shareholder, Elucent Medical; 

LEARNING OBJECTIVES

1) Identify key anatomic landmarks that are helpful in rectal cancer staging at MR. 2) Critically evaluate whether tumor is contained
or extends past the muscularis propria of the rectum. 3) State the criteria for regional lymph node positivity at MR.

Participants
Elena K. Korngold, MD, Portland, OR (Presenter) Nothing to Disclose

For information about this presentation, contact:

korngold@ohsu.edu

LEARNING OBJECTIVES

1) To interactively view rectal MRI cases and incorporate salient teaching points, with self and group evaluation during the process,
building towards an understanding of practical rectal MRI for rectal cancer staging. 2) To gain working knowledge of anatomy and
MRI findings to optimally interpret and report on rectal cancer staging and features.

Participants
Zahra Kassam, MD, London, ON (Presenter) Nothing to Disclose

For information about this presentation, contact:

zahra.kassam@sjhc.london.on.ca

LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight pearls and pitfalls in technique and interpretation, to
increase staging accuracy. 3) Review reporting guidelines pertinent to rectal MR staging.

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

MHARISINGHANI@MGH.HARVARD.EDU

LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight important technical pointers for accurate staging.

Printed on: 01/07/20



RC611A Oropharyngeal Cancer: Evolving Challenges-Clinician's Perspective

RC611B CT and MRI Anatomy and Interpretation

RC611C FDG-PET/CT: Applications and Interpretation

RC611D Panel Discussion: Q&A

RC611

Head and Neck PET/CT: Clinical Approach

Thursday, Dec. 5 8:30AM - 10:00AM Room: S504CD

CT HN MR NR NM

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

Sub-Events

Participants
Colette J. Shen, MD,PhD, Chapel Hill, NC (Presenter) Speaker, Nanobiotix

LEARNING OBJECTIVES

1) To understand how radiological interpretation of pre-treatment and post-treatment imaging studies influences the management
of patients with head and neck cancer. 2) Using PET to delineate the radiation target. 3) Can we OMIT treatment of the PET
negative neck? 4) 3 month Post-Treatment PET/CT response assessment.

Participants
Valerie L. Jewells, DO, Chapel Hill, NC (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Provide radiologists with the tools to access CT and MRI imaging for head and neck cancer. 2) Teach attendees how to address
the images in a manner that will assist the ENT surgeon for staging and surgical planning. 3) Address the principles for critical
thinking and analysis as well as preparation and skill development for a head and neck tumor board.

ABSTRACT

A successful multidisciplinary head and neck tumor board requires coordination and imaging review on the part of radiology to assist
the surgeon, radiation oncolcogist and medical oncologist. The goal is to reach the best option for each individual patient depending
upon tumor type, staging and underlying medical conditions. Appropriate imaging and interpretation is key to this endeavor. These
topics will be addressed through discussion of selective CT and MRI cases from our weekly tumor board. References: 1. Heineman
T, St John MA, Wein RO and Weber RS. It takes a village: The importance of multidisicplinary care. Otoloaryngol Clin North Am 2017
Aug;50(4):679-687. 2. Liao CT, Kang CJ, Lee LY et al. Association between multidisciplinary team care approach and survival rates
in patients with oral cavity squamous cell carcinoma. Head Neck 2016 Apr;38 Suppl 1:E5444-53. 3. Shah BA, Qureshi MM, Jalisi et
al. Analysis of decision making at a multidisciplinary head and neck tumor board incorporating evidence-based National Cancer
Comprehensive Network (NCCN) guidelines. Pract Radiat Oncol 2016 Jul-Aug;6(4):248-54.

Participants
Terence Z. Wong, MD, PhD, Chapel Hill, NC (Presenter) Consultant, Lucerno Dynamics, LLC; 

LEARNING OBJECTIVES

1) Describe applications for FDG-PET/CT for initial evaluation and follow up of patients with head and neck cancer. 2) Learn the
value of combining metabolic findings on FDG-PET findings with morphology on CT and endoscopic appearance. 3) Understand
potential etiologies of false positive and false negative studies.

ABSTRACT

Optimal evaluation of patients with head and neck malignancies requires a multidisciplinary approach. Correlation of FDG-PET, CT,
direct visualization, and clinical examination is important to provide the best management of these patients.

Participants
Terence Z. Wong, MD, PhD, Chapel Hill, NC (Presenter) Consultant, Lucerno Dynamics, LLC; 
Valerie L. Jewells, DO, Chapel Hill, NC (Presenter) Nothing to Disclose
Colette J. Shen, MD,PhD, Chapel Hill, NC (Presenter) Speaker, Nanobiotix

LEARNING OBJECTIVES

1) To discuss case examples which highlight the value of multidisciplinary approaches for managing patients with head and neck
cancer.

Printed on: 01/07/20



RC613-01 MRI Safety: Risks Unique to a Pediatric Environment

Thursday, Dec. 5 8:30AM - 8:50AM Room: S502AB

RC613-02 Impacts of 3.0 Tesla Magnetic Resonance Imaging Noise on Hearing Function in Children with
Hearing Protection

Thursday, Dec. 5 8:50AM - 9:00AM Room: S502AB

RC613

Pediatric Series: Pediatric Safety and Quality

Thursday, Dec. 5 8:30AM - 12:00PM Room: S502AB

MR PD SQ

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

Participants
David B. Larson, MD, MBA, Stanford, CA (Moderator) Grant, Siemens AG Grant, Koninklijke Philips NV
Brian D. Coley, MD, Cincinnati, OH (Moderator) Royalties, Reed Elsevier; Travel support, Canon Medical Systems Corporation; Travel
support, Koninklijke Philips NV; Board of Directors, NeoView Ltd; Departmental Research support, Canon Medical Systems
Corporation; Departmental Research support, Koninklijke Philips NV; Departmental Research Support, Siemens AG
Marta Hernanz-Schulman, MD, Nashville, TN (Moderator) Nothing to Disclose
Lynn A. Fordham, MD, Chapel Hill, NC (Moderator) Nothing to Disclose

Sub-Events

Participants
Douglas C. Rivard, DO, Kansas City, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand unique elements of the pediatric MRI environment. 2) Review fundamentals of MRI safety. 3) Discuss how a ferro free
program works and how to implement.

ABSTRACT

no abstract

Participants
Huifang Zhao, Xian, China (Presenter) Nothing to Disclose
Chao Jin, Xian, China (Abstract Co-Author) Nothing to Disclose
Yannan Cheng, BS,BS, Xi'an , China (Abstract Co-Author) Nothing to Disclose
Peiyao Chen, Xian, China (Abstract Co-Author) Nothing to Disclose
Heng Liu, PhD, Xi'an, China (Abstract Co-Author) Nothing to Disclose
Jian Yang, Xian, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

zhaohf810@163.com

PURPOSE

Although 3.0T MRI has been increasingly used for children, the strong noise remains a great concern. By using Distortion product
OAE (DPOAE), this study aimed to investigate the effect of MRI noise on children' cochlear function.

METHOD AND MATERIALS

131 ears of 72 patients with no hearing impairment were enrolled and underwent a 3.0T brain MRI examination(Table 1). The
subjects were divided into three groups(0-1, 2-5 and 6-12 years old) according to the development of auditory system. Two
DPOAE measurements were performed before MRI and the first (test1) was recorded as baseline. The third DPOAE measurement
(test3) was performed within 30 minutes after MRI. DPOAE amplitudes at frequency of 1.5~9.0 kHz were recorded. All statistical
analysis were performed by SPSS 18.0 (SPSS, Chicago, IL, USA); P<0.05 was considered as statistically significant difference.

RESULTS

As for the paired t test, there was significant increase of 1.06dB at 3kHz in DPOAE amplitude following exposure to MRI noise for 0-
1 years old group (P<0.05; Figure 1). The standard deviations (SD) of DPOAE amplitudes change between test2 and test1, between
test3 and test1 were calculated. In contrast to those before MRI, the SD of DPOAE amplitudes change at frequencies of 1.5~9.0
kHz remarkably increased after MRI(Figure 2). This effect represented the increase of DPOAE amplitude variability and with a
maximum effect in 6-12 age group(Figure 3).

CONCLUSION

Our results found a subtle reaction of cochlear function in children after exposure to 3.0T MRI noise with hearing protection. And
we also observed that the younger group is likely to be more sensitive to acoustic noise.



RC613-03 Finding "Just right": The Goldilocks of MRI Sequences in Pediatric PET/MRI
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CLINICAL RELEVANCE/APPLICATION

The effect of the MRI noise on children with immature auditory system development has thus prompted the concern of noise-
induced hearing loss after MRI. Thus efficient hearing protection and noise reduction techniques are necessary to improve the
safety of MRI examinations.
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PURPOSE

The challenge for pediatric PET/MRI is to optimize MRI sequences and PET acquisition without prolonging sedation and examination
time. As yet, there are no standard protocols utilized in pediatric PET/MRI. Utilizing the 'one-stop shop' method as has been done in
PET/CT with contrast enhanced CT for attenuation correction and diagnostic evaluation would undervalue the ability of specialized
MRI sequences to provide additional important information based on tumor type or disease status. The goal of this study is to
correlate lesion identification on multiple MRI sequences with PET imaging, with the hopes of streamlining and optimizing pediatric
PET/MRI studies.

METHOD AND MATERIALS

Over 100 known (based off of released report) lesions were categorized as visualized or not visualized on the individual images from
FDG/PET, T2-weighted coronal (T2), diffusion weighted (DWI), and T1-post contrast (T1+) MRI series independently. These
included staging, response assessment, and surveillance lesions of lymph nodes, lung, bone, soft tissue, and solid organ disease.

RESULTS

Independently, FDG/PET, T1+, DWI, and T2 MRI images were able to identify 86, 73, 68, and 67 percent of the lesions. A total of 3,
4, and 5 lesions were identified on T1+, T2, and DWI MRI, respectively, and not on PET. Conversely, 14, 21, and 20 lesions were
identified on PET and not on T1+, T2, and DWI MRI, respectively. T1+, T2, and DWI provided data beyond the other two MRI
sequences in 23, 16, and 23 cases respectively. T2 provided information beyond that attained by the T1+ in only 3 cases.

CONCLUSION

After analysis of our first 100 lesions, we believe that the optimal PET/MRI screening sequence would be dependent upon the type
of primary tumor, with DWI adding important information for bony disease, and T2 and T1+ adding important information for nodal
disease. Interestingly, the added data from T1+ and T2 overlaps, showcasing an area for improvement in MRI protocol.

CLINICAL RELEVANCE/APPLICATION

Optimizing MRI sequences for pediatric PET/MRI acquisition is beneficial for both the child and the imaging center, in order to obtain
the best diagnostic information while coupled with minimal exam time and complexity.
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PURPOSE

Lymphomatous lesions have low ADC values. With treatment, there is a decrease in cellularity and subsequent increased diffusion
on DWI. Whole-body diffusion weighted MRI (WB-DWI-MRI) has been shown as a sensitive and specific method for assessing
treatment response in adult lymphoma patients; however, numerous small studies in pediatric patients have shown inconsistent
results. The aim of our study was to compare the diagnostic performance of WB- DWI-MRI to FDG-PET/CT in the assessment of
initial staging and treatment response in pediatric patients with Hodgkin's lymphoma, assessing both nodal and extra-nodal disease.

METHOD AND MATERIALS

This prospective study comprised 11 children with Hodgkin's lymphoma. WB-DWI-MRI and FDG-PET/CT were obtained prior to
initiation of treatment and after completion of two cycles of chemotherapy. Two radiologists measured the ADC values of the nodal
and extra-nodal sites of involvement agreed upon in consensus and one nuclear medicine physician assessed the PET/CT. Reliability
of radiologists' ratings was assessed by intra-class correlation coefficients based on a two-way random model (ICC2,1). ADC ratios
(defined as ADCpost/ADCpre) were assessed. The SUVmax at baseline and at follow-up of the nodal and extra-nodal sites
considered positive was assessed. The patients were staged (based on the Ann Arbor staging system) according to both
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modalities. Therapeutic response for PET/CT was based on the Lugano classification. The same size criteria used in the Lugano
classification were used for therapeutic response on MRI. Since no guidelines are available for assessment of therapeutic response
based on DWI, for this study, we defined ADC ratio < 1-0.2SD as progressive disease, 1-0.2 SD< ADC ratio <=1+0.5SD as stable
disease, 1+0.5SD < ADC ratio <=1+1.5SD as partial response, and ADC ratio > 1+1.5SD as complete response.

RESULTS

There was good agreement between the two raters for both nodal and extra-nodal ADC measurements. DW-MRI determined correct
tumor stage in 8/11(72.7%) examinations, underrating three patients (27.3%). Response to treatment based on DWI and PET
showed concordance in all patients (100%).

CONCLUSION

Our experience showed that WB-DWI-MRI is inferior to PET/CT for initial staging of Hodgkin lymphoma in pediatric patients,
however, it has the potential to be sensitive enough to assess response to treatment in lieu of PET/CT.

CLINICAL RELEVANCE/APPLICATION

WB-DWI-MRI can potentially be a radiation free alternative to PET/CT in assessing response to treatment of Hodgkin lymphoma in
pediatric patients.
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PURPOSE

Recently, the concept of post-contrast acute kidney injury (AKI) has been challenged in the adult literature. However, there is no
similar data pertaining to children. Hence, we aim to determine whether intravenous iodinated contrast administration for computed
tomography (CT) in children is independently associated with increased risk for AKI by comparing the incidence of AKI in patients
receiving contrast to the incidence in those that did not.

METHOD AND MATERIALS

This IRB approved HIPAA-compliant retrospective cohort analysis was performed at a large, urban, academic stand-alone children's
hospital. From January 2008 to January 2018 all children in whom creatinine levels were available before and within 48 hours after
undergoing CT with or without contrast. The primary outcome was the incidence of AKI according to the Acute Kidney Injury
Network (AKIN) definition and the "Kidney Disease: Improving Global Outcomes" (KDIGO) guidelines. Patients with history of renal
disease or dysfunction prior to CT were excluded. Odds ratios were calculated between groups and within group controlling for
gender, age and weight.

RESULTS

Of over 54,000 CT studies during the study period, 19,441 studies were included in the analysis; 8,872 (45.6%) studies used
contrast and the remaining 10,569 (54.4%) did not. The incidence of AKI using the AKIN definition was 25% in the contrast group
vs. 34% in the non-contrast group (p 0.09). According to the KDIGO guidelines the incidence of AKI was 7% in the contrast group
vs. 11% in the non-contrast group (p 0.17). We found no significant difference in the OR when comparing groups (OR 1.3, CI 95%
0.9-1.4, p 0.17) nor when stratified by gender, age and weight.

CONCLUSION

In agreement with recent adult literature, we found that intravenous iodinated contrast was not associated with an increased
incidence of AKI in children.

CLINICAL RELEVANCE/APPLICATION

Recently, the concept of post-contrast acute kidney injury (AKI) has been challenged in the adult literature. However, there is no
similar data pertaining to children. Here we found no association of contrast with AKI.
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PURPOSE

To investigate risk factors of post-contrast acute kidney injury (PC-AKI) in pediatric patients and the correlation between PC-AKI
and age.

METHOD AND MATERIALS

We performed a retrospectively study of inpatients under 18 years. CT examinations, serum creatinine (SCr) values and clinical
information of each subject was searched. Then 1:1 matching of PSM (propensity score matching) was performed on risk factors
between enhanced and unenhanced group, and age stratification of PC-AKI was performed. Two kinds of threshold of PC-AKI was
used: an increase in SCr by more than 25% or 44 μmol/L (named CIN, contrast-induced nethropathy), or 50% or 44 μmol/L (named
AKI, acute kindney injury).The incidence of AKI/CIN before and after matching was analyzed between two groups and among
different age groups.

RESULTS

A total of 1380 cases were extracted (1081 and 299 cases in unenhanced and enhanced group respectively). 524 cases were
obtained by 1:1 PSM, 262 cases in the two group respectively. After matching, the distribution of propensity score between the
two groups was more similar (Figure 1). Before matching, risk factors were statistically different between two groups, including age,
congenital heart disease, renal tumor, renal surgery, heart surgery, and chemotherapy, and after matching there was no significant
difference in all risk factors. The total incidence of CIN and AKI before matching was 1.2% (1.1% in unenhanced group, 1.7% in
enhanced group) and 6.8% (7.4% in unenhanced group, 4.7% in enhanced group) respectively, both without significant difference.
After matching, the incidence of total CIN was 1.3% (1.1% in the unenhanced group, 1.4% in enhanced group) and AKI was 5.9%
(7.3% in unenhanced group, 4.6% in enhanced group), also without significance. Several risk factors, such as congenital heart
disease and cardiac surgery was positive correlated with CIN, and urinary calculus was negative correlated with AKI. There was no
significant difference in the incidence of PC-AKI among different age groups.

CONCLUSION

For pediatric inpatients, some risk factors (congenital heart disease, cardiac surgery, urinary calculus) may have correlation with
PC-AKI. The use of iodinated contrast agent did not have correlation with PC-AKI. There was no significance in the incidence of
PC-AKI among age groups.

CLINICAL RELEVANCE/APPLICATION

The use of iodinated contrast agent is safe in CT examination of pediatric patients.
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PURPOSE

To descriptively analyze the utilization, case characteristics, and referrers' opinion of a pediatric-specific teleradiology portal for
low- and middle income countries.

METHOD AND MATERIALS

This is a retrospective analysis of all cases referred to the WFPI pro-bono second-opinion teleradiology service between October
2014 and October 2018. Basic case and patient characteristics as well as feedback on usefulness and satisfaction from referrers.

RESULTS

A total of 668 cases (352 boys, 316 girls) with a median age 1 year 4 months (range 1 day - 18 years) were reviewed over a period
of 4 years by a team of 45 volunteer pediatric radiologists. The majority (n=548) of the cases came from a single referral center
(Lao Friends Hospital for Children, 82%); while the remaining 120 cases came from nine additional centers, distributed among Asia
(6.7%), Africa (87.5%) and The Americas (5.8%). The median delay between receiving the case and its allocation to a radiologist
was 0.73 hours (IQR: 0.26-1.87 hours). The median time delay to the first radiologist response was 5.53 hours (IQR: 2.14- 13.19
hours). The most common imaging modality submitted for interpretation was radiography (n=559, 83.7%), followed by computed
tomography (n=78, 11.7%), ultrasound (n=58, 8.7%) and MRI (n=5, 0.7%). Referrers provided feedback on 94 cases (14.1%),
which was overwhelmingly positive

CONCLUSION

Teleradiology offers a viable and well received option in centers with access to imaging but limited access to pediatric radiology
expertise from around the world with reasonable delays in terms of time to first radiologist's response

CLINICAL RELEVANCE/APPLICATION

The WFPI pediatric teleradiology platform provides pediatric radiology expertise, offering services among a wide range of modalities
and from a variety of international referring institutions.
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LEARNING OBJECTIVES

1) Identify strategies to reduce MRI scan time in children. 2) Develop strategies to decrease the use of sedation/anesthesia in
pediatric MRI.

ABSTRACT

None.
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LEARNING OBJECTIVES

1) To learn key tools, processes, and key drivers to increase the likelihood of success for improvement projects.
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PURPOSE

To assess the reliability of the American College of Radiology (ACR) Thyroid Imaging, Reporting and Data System (TI-RADS) criteria,
designed for use in adults, for guiding decisions whether or not to biopsy thyroid nodules in pediatric patients.

METHOD AND MATERIALS

We determined the ACR TI-RADS score of each thyroid nodule in our database of patients <19 years of age who underwent
ultrasound-guided fine needle aspiration (FNA) between January 2004 and July 2017. For each nodule, we determined whether the
TI-RADS criteria would have led to a recommendation to biopsy, follow, or not follow the nodule.

RESULTS

There were 404 thyroid nodules in 314 patients in our database, and 77 of the nodules (19.1%) were malignant. The majority of
cancers were papillary carcinoma (68/77, 88.3%). Among the 77 cancers, 64 (83.1%) cancers had a TI-RADS score in the
moderately suspicious category 4 or highly suspicious category 5. Based on TI-RADS criteria, only 60 of the 77 malignant nodules
(77.9%) would have undergone FNA, while 10 of 77 (13.0%) would have been assigned follow-up without FNA, and 7 of 77 (9.1%)
would have had neither follow-up or FNA. Of the 7 cancers that would have had no follow up, 2 nodules were scored as benign TI-
RADS category 1, 4 as not suspicious category 2, and 1 as mildly suspicious category 3. Of the 10 cancers that would have been
followed, 1 scored as mildly suspicious category 3, 4 as moderately suspicious category 4 but too small for FNA, and 5 as highly
suspicious category 5 but too small for FNA.

CONCLUSION

The use of ACR TI-RADS criteria in our pediatric thyroid nodules would have resulted in a high percentage (22.1%) of cancers not
biopsied at initial visit, including a high percentage (9.1%) of cancers missed entirely (not biopsied or followed up). This suggests
that ACR TI-RADS is not reliable for guiding decisions in pediatric patients.

CLINICAL RELEVANCE/APPLICATION

To determine whether management of pediatric thyroid nodules by the ACR TI-RADS criteria would affect the timely diagnosis of
cancer.
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PURPOSE

To determine the cost implications using time-driven activity-based costing for CT Head examinations ordered from the Emergency
Center and graded as 'usually not inappropriate' by a commercially available Clinical Decision Support (CDS) tool.

METHOD AND MATERIALS

CT head without contrast is the most commonly ordered CT examination from our pediatric Emergency Department. Following the
implementation of a CDS tool (CareSelect; National Decision Support Co., Madison, WI) into the EHR, all CT examinations from
September 18, 2018 through February 28, 2019 received a score based on appropriateness as per the ACR Appropriate Use Criteria.
Orders were scored with the following scale: 1-3: usually not appropriate, 4-6: may be appropriate, and 7-9: usually appropriate.
The CDS tool was run in silent mode (i.e. without displaying appropriateness grades to ordering providers). A micro-costing
assessment was subsequently conducted on CT Head examinations receiving a grade of 1-3 using time-driven activity-based
costing (TDABC). Process maps were created through shadowing 20 encounters and EHR time-stamp review of 150 patient records.
Capacity cost rates for personnel, equipment, facilities, and supplies were established from institutional accounting data. The cost
of each process step was determined by multiplying step-specific capacity cost rates by the mean time required to complete the
step. Total pathway cost was computed by summing the costs of all steps through the process pathway.

RESULTS

Of 1877 CT examinations ordered from the EC, 24% (445/1877) were scored 'usually not appropriate'; CT Head without contrast
studies accounted for 76% (339/445) of these examinations. Utilizing TDABC, the mean total CT pathway time for a CT Head
without contrast was calculated to be 42 minutes and the mean total cost of the examination was $198 (Figure 1). Based on the
339 CT Head without contrast examinations that were graded as 'usually not appropriate', the potential cost savings extrapolated
annually amounts to $134,244.

CONCLUSION

Implementation of a clinical decision support tool may have significant utilization effects on imaging studies ordered from pediatric
emergency departments and result in substantial cost savings.

CLINICAL RELEVANCE/APPLICATION

As reimbursement models transition to value-based health care, implementation of CDS to determine appropriate imaging utilization
may assist in deriving high value health care.
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PURPOSE

We introduce Dose Line Integral (DLI), a new metric that allows adding radiation dose in children undergoing multiple multi-series CT
scans obtained with tube current modulation (TCM) with different z-axis coverage

METHOD AND MATERIALS

Our institutional review board approved study included children in four different age categories who underwent multiple CT (3-5) of
the abdomen on various scanner platforms within 1 year from 2017-2018. All patients were scanned with fixed kV and TCM. In each
series, mA was recorded for each slice to evaluate the cross-sectional average dose along the z-axis. With a multi-series
examination, the dose at each z-location was accumulated over all acquisition series. This method was applied to 13 clinical CT
examinations (16 acquisition, patient age; 0-1 (n=2), 5-6 (n=2), 10-11 (n=4), 15-16 (n=5) yrs-old). DLI profile of each acquisition
was compared with conventional dose parameters CTDIvol, and SSDE, and the sum of all recorded doses as a function of z-axis
location was compared with DLP

RESULTS

We generated a graphic display of mA and dose as a function of the z-axis location for each acquisition series and for the whole
exam. Differences ranging from 32.4% (23.1 vs 7.5 mGy) and 48.3% (25.1 vs 12.1 mGy) were observed between the maximum
value of the accumulated dose profile and the conventional CTDIvol and SSDE, respectively. The sum of all DLIs per patient
exceeded the sum of all DLPs by an average of more than 100% (438,94,564,1057 mGy.cm vs 148,39,273 and 545 mGy.cm,
respectively)
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CONCLUSION

The graphic overall dose profile gives a complete description of z-axis dose distribution for the studied CT examinations under a
wide range of patient variables and acquisition conditions, including multiple acquisition series. Visualization of the dose profiles
across and beyond the scan ranges provided a more valid tool for CT dose optimization than simple arithmetic summations of
CTDIvol, SSDE and DLP

CLINICAL RELEVANCE/APPLICATION

We present a new way to calculate cumulative doses from multiple multi-phase CT scans obtained with tube current modulation,
which better satisfies legal requirements and serves as a tool for individual long term dose monitoring in children
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PURPOSE

To assess the impact of patient positioning on organ dose of head and trunk CT in a pediatric phantom.

METHOD AND MATERIALS

An anthropomorphic phantom simulating a 5-year-old child was used. Semiconductor dosimeters were placed in various organs of
the head and trunk. CT of the head and trunk using automatic tube current modulation (ATCM) and default bowtie filters were
performed. The phantom was imaged repeatedly at vertical table positions ranging from -6 to +6 cm from the 0-position. Tube
current time products, organ doses, and image noise were recorded. Scatter radiation was measured in the thyroid for head CT.
The effect of ATCM and bowtie filters was assessed.

RESULTS

Depending on patient position, organ doses differed up to 22% for the supratentorial brain, 34% for the infratentorial brain, 19% for
the eyes, 28% for the lungs, 25% for the stomach, and 22% for the liver compared to the 0-position. The relation between position
and dose was linear and mainly affected by the bowtie filter in head CT while it was quadratic and affected by ATCM and bowtie
filter in trunk CT. It further depended on the relative position of each organ to the isocenter. Image noise was inversely related to
organ dose. Scatter radiation in the thyroid was not significantly related to patient position (P=0.21).

CONCLUSION

In pediatric CT, vertical patient positioning had a substantial impact on radiation dose with differences of up to 34%. This effect
depended on the body region and location of each individual organ.

CLINICAL RELEVANCE/APPLICATION

Proper patient positioning is crucial in the pediatric population to avoid unintended irradiation of radiosensitive organs.
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PURPOSE

To compare vertical isocenter offsets and its impact on radiation exposure of manually versus automated 3d-camera-based
positioning for pediatric body CT exams

METHOD AND MATERIALS

In this retrospective, IRB approved study, vertical isocenter offsets and radiation exposures of pediatric patients undergoing body
CT exams (chest, abdomen-pelvis, and chest-abdomen-pelvis) between Nov 2, 2018 and February 20, 2019 were retrospectively
analyzed using dose tracking software. The patient cohort included CT exams of a total of 413 patients ranging from 3 years to 24
years. Automatic positioning was achieved with the help of a 3d camera (FAST 3D Camera, Siemens) that captures the depth
profile of the patient lying on the patient bed and through an Artificial Intelligence algorithm automatically adjusts the table
vertically. Patient's effective diameter (in mm), isocenter offset (in mm) and, CTDIvol (in mGy) were recorded. Patients were
categorized as either manually or automatically positioned with the 3d camera. Unpaired statistical comparisons were performed.

RESULTS

A total of 33 patients were automatically positioned with the camera, while the other 380 patients were positioned manually. The
isocenter offset was smaller for patients automatically positioned with the camera with a median [25th to 75th quartile] -0.6 [-4.2
to 4.2] mm versus manually positioned patients with -10.9 [-21.9 to -2.2] mm (P? 0.05).

CONCLUSION

The use of the 3d camera significantly reduced patient off-centering in the vertical direction for pediatric CT examinations of the
body.
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CLINICAL RELEVANCE/APPLICATION

Our results suggest that 3d-camera based positioning can lead to consistent patient centering that is expected to reduce
variability in radiation exposure and image quality in pediatric body CT examinations. Future studies with larger sample sizes should
look into the impact of the camera on radiation exposure and image quality.
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LEARNING OBJECTIVES

1) Identify opportunities for patient engagement in pediatric radiology. 2) Develop patient-centered initiatives in pediatric radiology.

ABSTRACT

n/a
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LEARNING OBJECTIVES

1) To understand how elastography measurements are integrated into the management of patients with chronic liver disease. 2) To
learn imaging techniques and protocols of ultrasound and MR elastography. 3) To compare US and MR elastography in assessing
liver fibrosis. 4) To review emerging clinical indications of US and MR elastography. 5) To understand limitations of current
elastography techniques.
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LEARNING OBJECTIVES

1) Recognize the importance of fibrosis estimation in liver disease. 2) Assess the role of elastography in clinical practice.
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LEARNING OBJECTIVES

1) To be able to understand the basic physical principles of MR Elastography (MRE). 2) To be able to describe the clinical
indications for MRE in liver disease. 3) To be able to describe published evidence on the diagnostic performance of MRE in assessing
liver fibrosis. 4) To be able to compare ultrasound based elastography to MRE. 5) To be able to describe the current limitations of
MRE.

Participants
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LEARNING OBJECTIVES

1) Understand the clinical indications of ultrasound elastography (USE). 2) Learn about the various techniques and imaging
protocols of USE. 3) Review the diagnostic accuracy of USE in the assessment of elasticity in liver fibrosis and other clinical
applications in the body. 4) Compare USE with MR elastography. 5) Understand current limitations of USE.

ABSTRACT

Ultrasound elastography (USE) is a general term for various techniques available for objectively and quantitatively assessing tissue
stiffness using ultrasonic techniques, creating noninvasive images of mechanical characteristics of tissues. Elastography is based on
the fact that the elasticity of a tissue is changed by pathological or physiological processes. For example, cancer or fibrosis
associated with various disease processes including chronic liver disease or chronic pancreatitis result in increased tissue
stiffness.Recently, various USE techniques have been cleared by the FDA and all major ultrasound companies offer different
approaches of measuring tissue stiffness on their ultrasound machines.The objective of this talk is to familiarize the audience with
the clinical indications, imaging techniques and protocols, interpretation, diagnostic accuracy, and limitations of the various USE
technique for assessment of tissue stiffness, with special focus on assessment of fibrosis in chronic liver disease.

Printed on: 01/07/20
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RC622B Clinical Need for Functional MR Imaging for Tumor Targeting in Radiation Therapy

RC622C Technical Challenges in the Integration of Functional MR Imaging for Tumor Targeting into
Radiotherapy
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Functional MR Imaging for Tumor Targeting in Radiotherapy

Thursday, Dec. 5 8:30AM - 10:00AM Room: E353A

MR PH RO

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

FDA  Discussions may include off-label uses.

Participants
Kristy K. Brock, PhD, Houston, TX (Moderator) License agreement, RaySearch Laboratories AB; Grant support, RaySearch
Laboratories AB; Research support, Mirada Medical Ltd; ; 

Sub-Events

Participants
R. Jason Stafford, PhD, Houston, TX (Presenter) Nothing to Disclose

For information about this presentation, contact:

jstafford@mdanderson.org

LEARNING OBJECTIVES

1) Identify some advanced and emerging MRI techniques which inform on tumor physiology and metabolism. 2) Explain the relevance
of functional MR observations to basic underlying tumor physiology and biology. 3) Understand key limitations and tradeoffs of
functional MR techniques for tumor assessment.

Participants
Michelle M. Kim, MD, Ann Arbor, MI (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Describe the major limitations of anatomic imaging for tumor target delineation in radiation therapy. 2) Identify key physiologic
and functional MRI techniques of value in radiation treatment planning. 3) Explain emerging concepts of radiation treatment-
individualization using advanced MRI techniques. 4) Discuss the generalizability and application of advanced MRI techniques for
radiation treatment planning.

Participants
Ning Wen, PHD, Detroit, MI (Presenter) Nothing to Disclose

For information about this presentation, contact:

nwen1@hfhs.org

LEARNING OBJECTIVES

This presentation is going to review the technical challenges to integrate the functional MR Imaging into radiotherapy including the
following aspects: 1) tumor characterization among different imaging modalities; 2) reproducibility of functional imaging across
different institutions/scanners/protocols; 3) interpretation of imaging features extracted in the deep machine learning algorithms 4)
precision to identify the boundary of the targets; 5) reliable imaging biomarkers to predict treatment response.
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RC629B Basics of Machine Learning

RC629C Applications of Machine Learning for Image Reconstruction

RC629D MRI Applications of Machine Learning for Cancer Diagnosis
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Machine Learning and Radiomics in MRI
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Sub-Events

Participants
Olivier Gevaert, PhD, Stanford, CA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) How to use radiomics for multi-modal MR imaging with examples using brain MRI. 2) How to develop robust radiomics pipeline from
MRI data by using normalization approaches. 3) How to place radiomics in the era of deep learning and convolutional neural
networks for MRI data.

Participants
Tarik K. Alkasab, MD,PhD, Boston, MA (Presenter) Consultant, Nuance Communications, Inc

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

LEARNING OBJECTIVES

1) Brief review of state-of-art MR acquisition and reconstruction schemes. 2) Examine why deep learning is of interest in MR image
reconstruction. 3) Explore some of the novel proposed methods for image reconstruction and discuss potential applications.

ABSTRACT

Machine learning or deep learning is a powerful tool that is already impacting or will impact the entire imaging life cycle. In this talk
we will focus on the role of machine learning (specifically deep learning) in MR image generation (reconstruction).

Participants
Andrea G. Rockall, FRCR,MRCP, London, United Kingdom (Presenter) Speaker and Chairman, Guerbet SA

LEARNING OBJECTIVES

1) To be familiar with some key examples of clinical development of machine learning tools in MRI in oncology. 2) To know about
many of the challenges related to MRI oncology datasets. 3) To be aware of methods of clinical validation of machine learning tools
in MRI in oncology.
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Case-based Review of Magnetic Resonance (Interactive Session)
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MR
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Participants
Jorge A. Soto, MD, Boston, MA (Director) Royalties, Reed Elsevier

For information about this presentation, contact:

jorge.soto@bmc.org

LEARNING OBJECTIVES

1) Review key MR imaging findings of common and infrequent conditions of various organs in adult and pediatric patients. 2)
Highlight key MR imaging features that are useful to narrow the differential diagnosis. 3) Increase confidence in the interpretation of
complex MR studies.

Sub-Events

Participants
Kirsten Ecklund, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

kirsten.ecklund@childrens.harvard.edu

LEARNING OBJECTIVES

1) Recognize manifestations of normal skeletal development that may be confused with disease. 2) Identify common benign
pediatric bone and soft tissue lesions that mimic aggressive neoplasms.

ABSTRACT

Pediatric Musculoskeletal Cases

Participants
Jay P. Heiken, MD, Rochester, MN (Presenter) Patent agreement, Guerbet SA; Patent agreement, Bayer AG

For information about this presentation, contact:

heiken.jay@mayo.edu

LEARNING OBJECTIVES

1) Identify the MR imaging features of select benign and malignant liver masses. 2) Discuss the indications for MRI hepatobiliary
contrast agents. 3) Apply basic principles of LI-RADS categorization of liver observations in patients with cirrhosis.

Participants
Avneesh Gupta, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

avgupta@bmc.org

LEARNING OBJECTIVES

1) Describe the pros and cons of MRI versus other imaging modalities for diagnosis of conditions that affect the kidneys, adrenals
and retroperitoneum. 2) Define the MRI sequences that are used in imaging of the kidneys, adrenals and retroperitoneum. 3)
Understand the strengths, weaknesses and specific uses of various MRI sequences. 4) Utilize different MRI sequences to accurately
diagnose renal, adrenal and retroperitoneal disease processes.

ABSTRACT

This educational session will emphasize MRI as a valuable tool for diagnosis of a variety of conditions that affect the kidneys,
adrenals and retroperitoneum. The utility of individual MRI sequences for diagnosis will be discussed, as well as how MRI is used
alongside other imaging modalities in the radiologist's armamentarium.



Participants
Marcia C. Javitt, MD, Haifa, Israel (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Recognize imaging patterns of benign and malignant disease. 2) Identify, analyze, and interpret key findings that enable an
informed evaluation. 3) Be mindful of the need for accurate, safe, and efficient patient management.

ABSTRACT

This case based review of female pelvic imaging will emphasize the process of triage, appropriate selection of diagnostic imaging
tools, lesion detection, characterization, and differential diagnosis. The complimentary role of Ultrasound, CT, and MRI will be
emphasized with a discussion of the utility of each modality, the clinical impact on medical decision making, and the need for cost
minimization.

Printed on: 01/07/20
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FDA  Discussions may include off-label uses.

Participants
Evan J. Zucker, MD, Stanford, CA (Moderator) Nothing to Disclose
Ming-Yen Ng, MBBS, Toronto, ON (Moderator) Nothing to Disclose

Sub-Events

Participants
Wenjing Cao, Shanghai, China (Abstract Co-Author) Employee, Shanghai United Imaging Healthcare Co, Ltd
Chunfeng Qian, MD, Shanghai, China (Abstract Co-Author) Employee, Shanghai United Imaging Healthcare Co, Ltd
Xiaoming Wu, Shang Hai, China (Abstract Co-Author) Employee, Shanghai United Imaging Healthcare Co, Ltd
Yi Wang, Shanghai , China (Abstract Co-Author) Employee, Shanghai United Imaging Healthcare Co, Ltd
Stanislav Zabic, PhD, Mayfield Village, OH (Presenter) Employee, UIH America, Inc

PURPOSE

This abstract reports diagnostic image quality measurements of coronary CT angiography on a 16cm coverage system with high
temporal resolution using model-based iterative reconstruction(MBIR).

METHOD AND MATERIALS

Even in the systems with 0.25s rotation time, it is not guaranteed that a quiet cardiac phase is possible to be captured within 240°
of axial projections, which equals approximately 180° +2·γmax(γmax denotes the maximum fan angle) and is the amount of data
that FBP requires before limited angle artifacts show up in the image. Using an analytic cardiac vessel phantom, mean square error
and structural similarity metrics, we have determined that 135° degrees of axial rotation is a threshold for which MBIR still returns
images without limited angle artifacts. Evaluated projection range was between 90° and 240°. Then, MBIR was applied to 48 scans
from a clinical trial, using only 135° of data centered at the predetermined quiet cardiac phase. Data was acquired on a 320-row,
16cm CT scanner and MBIR images were compared to the standard protocol reconstruction that uses 240° of data. Average heart
rate in the trial was 78.6±16.1 bpm and mean effective dose was 1.5±0.75mSv. Two experienced radiologists evaluated the image
quality using a 4-point rating system focusing on motion artifacts. Scores above 3 were considered diagnostic, with 4 being the
best.

RESULTS

MBIR cases were rated diagnostic 83.3% of the time, while standard protocol reconstruction was diagnostic only 58.3% of the time.
Average rating for MBIR was 3.28 and 3.16 for the two observers and standard cases were rated 2.72 and 2.7 respectively. There
was a significant difference in the scores between MBIR and standard cases by both radiologists (p<0.001).

CONCLUSION

MBIR improved the diagnostic image quality significantly by allowing stable reconstructions from a shorter scan, thereby increasing
temporal resolution by at least 25%. Other improvements in image quality such as low noise and high resolution were also noted.

CLINICAL RELEVANCE/APPLICATION

Stable MBIR reconstruction with less than 180° of projection data can be used to reduce the motion artifacts in coronary CT
angiography, improving the scan success rate of the single beat cardiac scans significantly and thereby reducing the need for
repeated scanning.

Participants
Toon van Cauteren, MSc, Brussels , Belgium (Presenter) Nothing to Disclose
Kaoru Tanaka, MD, PhD, Brussels, Belgium (Abstract Co-Author) Nothing to Disclose
Dries Belsack, MD, Brussels, Belgium (Abstract Co-Author) Nothing to Disclose
Gert van Gompel, PhD, Brussel , Belgium (Abstract Co-Author) Nothing to Disclose
Veerle Kersemans, Oxford, United Kingdom (Abstract Co-Author) Nothing to Disclose
Kristin Jochmans, Brussels, Belgium (Abstract Co-Author) Nothing to Disclose
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Thursday, Dec. 5 11:00AM - 11:10AM Room: E450B

Johan de Mey, MD,PhD, Brussels , Belgium (Abstract Co-Author) Nothing to Disclose
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For information about this presentation, contact:

toon.van.cauteren@vub.be

PURPOSE

To investigate the relationship between iodine concentration in the left ventricle and radiation-induced DNA damage in blood
lymphocytes during a coronary CT angiography (CCTA).

METHOD AND MATERIALS

This prospective patient study was approved by the institutional ethical committee and written informed consent was obtained. All
scans were performed on a Revolution CT (GE Healthcare) using a one heartbeat scan and a patient-tailored contrast media
injection protocol, administering Ultravist 370 mg I/mL (Bayer Healthcare) with a patient specific injection volume, depending on the
sex, weight and height of the patient. Blood samples (5 mL) were collected, before and after the CCTA, and radiation-induced DNA
double-strand breaks were assessed using γH2AX immunofluorescent staining of the blood lymphocytes. An average of 3000
lymphocytes was analyzed for each blood sample. The net amount of induced DNA damage was considered as the difference in the
amount of γH2AX foci per cell before and after the CCTA scan, and was normalized to the CTDIvol (mGy). Iodine concentration in
the left ventricle was determined by measuring the CT signal (HU) in a 477.5±208.9 mm² ROI and by applying a HU-iodine
calibration curve obtained from phantom experiments. Correlation between the iodine concentration in the left ventricle and the
CTDIvol normalized amount of DNA damage per cell was investigated using a Spearman's rank-order test.

RESULTS

We report results of the first 15 patients (median age 66 y, 9M/6F) included in the study. Patients were scanned with a median
CTDIvol of 10.8 mGy (95% CI: 8.4-15.8 mGy). Due to differences in patient physiology, the left ventricle iodine concentrations
ranged from 13,7 till 25,2 mg I/mL. The CCTA scans caused a net increase in DNA damage ranging from 0.00041 to 0.0074 foci/cell.
We observed a significant exponential correlation (r=0.55 , p-value=0.035) between dose normalized DNA damage and left ventricle
iodine concentration.

CONCLUSION

The amount of iodine contrast concentration in the left ventricle has an impact on the amount of radiation induced DNA double
strand breaks.

CLINICAL RELEVANCE/APPLICATION

In CCTA, iodine contrast concentration has an impact on radiation safety. A reduction in iodine concentration reduces radiation
induced DNA damage.

Participants
Jochen Von Spiczak, MD, Zurich, Switzerland (Presenter) Nothing to Disclose
Manoj Mannil, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose
Hanna Model, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose
Chris Schwemmer, Erlangen, Germany (Abstract Co-Author) Employee, Siemens AG
Sebastian Kozerke, PhD, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose
Robert Manka, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose
Hatem Alkadhi, MD, Zurich, Switzerland (Abstract Co-Author) Nothing to Disclose

PURPOSE

To allow for comprehensive non-invasive diagnostics of coronary artery disease (CAD) by 3D image fusion of CT coronary
angiography (CT-CA), CT derived fractional flow reserve (CT-FFR), whole-heart dynamic 3D cardiac MR perfusion (CMR-Perf), and
3D cardiac MR late gadolinium enhancement (CMR-LGE).

METHOD AND MATERIALS

17 patients (54±10 years, one female) who underwent both cardiac CT and CMR imaging due to suspected or known CAD were
included. A software facilitating 3D fusion of multimodal, multiparametric cardiac image data was developed. Post processing of CT
data included: a) segmentation of the coronary tree and heart contours; b) calculation of CT-FFR values; c) color-coding of the
coronary tree according to CT-FFR. Post processing of CMR data included: a) segmentation of the left ventricle (LV) in CMR-Perf
and CMR-LGE; b) co-registration of CMR to CT data; c) mathematical projection of CMR-Perf and CMR-LGE values onto the high-
resolution LV from CT. Algorithms adopted from the animation movie industry were applied yielding photorealistic rendering. Results
from 3D image fusion were compared to separate 2D readouts of CT and CMR.

RESULTS

Image quality of CT-CA, CMR-Perf, and CMR-LGE was rated good to excellent (scores 2.6, 2.6, and 2.5 on four-point Likert scale, 3
= excellent). CT-CA revealed significant stenoses (i.e., >50%) in 7/17 cases (41%). CT-FFR was possible in 16/17 cases (94%) and
showed pathologic flow in 7/17 cases (41%). CMR-Perf identified 8/17 patients (47%) with hypoperfusion; average ischemic burden
was 17±5%. CMR-LGE showed myocardial scar in 3/17 cases (18%); average scar burden was 7±4%. Conventional 2D readout of all
imaging modalities resulted in 9/17 cases (53%) with inconsistent findings. Multimodal 3D image fusion was feasible in all patients.
Perfusion deficits and myocardial scar could be correlated to culprit coronary lesions where applicable. Most (7/9=78%) of the
problems with separate 2D readout could be solved by 3D image fusion, with two cases remaining controversial or incomplete,
respectively.

CONCLUSION

Multimodal, multiparametric 3D cardiac image fusion of CT and CMR image data is feasible and helps for comprehensive non-invasive
CAD diagnostics.



SSQ03-05 A Randomized Controlled Clinical Trial of Prolonged Stent Deployment Strategy in Primary
Percutaneous Coronary Intervention for ST-Segment Elevation Myocardial Infarction

Thursday, Dec. 5 11:10AM - 11:20AM Room: E450B

SSQ03-06 Implementation of Transdermal versus Sublingual Nitroglycerin Administration to Optimize Coronary
CT Angiography Scanner Utilization

Thursday, Dec. 5 11:20AM - 11:30AM Room: E450B

CLINICAL RELEVANCE/APPLICATION

Comprehensive, non-invasive diagnostic workup of coronary artery disease involves a multitude of pathologic aspects, which are all
combined within one 3D visualization approach for the first time.

Participants
Min Ma, Chengdu, China (Presenter) Nothing to Disclose
Ling Wang, Mianyang, China (Abstract Co-Author) Nothing to Disclose
Yong He, Chengdu, China (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

foundhope@foxmail.com

PURPOSE

The aim of this study was to evaluate whether prolonged inflation would decrease the no-reflow phenomenon in primary
percutaneous coronary intervention(PPCI) compared with the conventional strategy.

METHOD AND MATERIALS

This was a prospective, single-center, blinded, randomized controlled trial.The primary outcomes were the number of patients with
Thrombolysis in myocardial infarction (TIMI) flow grade 3, the incidence of intraoperative no-reflow/slow flow, the corrected TIMI
frame count, the myocardial blush grade(MBG), and the number of patients with ST-segment resolution>50%. The procedural time
and radiation exposure time were also assessed. A subset of patients was included in a cardiac magnetic resonance (CMR)
examination approximately 3 to 5 days after the index procedure to assess extent of microvascular obstruction (MVO).

RESULTS

Sixty patients were randomized into a prolonged inflation strategy group(A group, n=30) and a rapid inflation/deflation strategy
group (B group, n=30). TIMI flow grade 3 was found in 96.7% (29/30) of the A group and 63.3% (19/30) of the B group (p=0.005).
The A and B group respectively showed the following parameters: 0% (0/30) VS 30% (9/30) no-reflow or slow flow (p=0.002); 90%
(29/30) vs 66.7% (20/30) ST-segment resolution >=50% (p=0.028); 35.6±14.5 frames vs 49.18±25.2 frames on corrected TIMI
frame count (p=0.014); and 60% (16/30) vs 20% (6/30) MBG 3 (p=0.001). The major cardiovascular adverse event rate was 3.3%
(1/30) in both groups (p=1.0) at one month and 3.3% (1/30) for the A group vs 6.7% (2/30) for the B at one year (p=1.0). There
were no statistically significant differences in the procedural time,the radiation exposure time and major bleeding events between
the two groups. In the CMR substudy, the presence of MVO was detected in 6.7% (1/15) of patients in the A group and in 50%
(5/10) of patients in the B group(p=0.023).

CONCLUSION

The effect of the prolonged inflation strategy could prevent the no-reflow phenomenon and reducing the incidence of MVOs and
improve myocardial microcirculation perfusion. In addition, long term follow-up and large-sample, randomized controlled clinical trials
with a long-term follow-up period are needed to confirm this preliminary result.

CLINICAL RELEVANCE/APPLICATION

The effect of the prolonged inflation strategy may be an effective way to reduce microvascular obstruction.CMR modality is an
effective technique to prove this phenomenon.

Participants
Jan-Erik Scholtz, MD, Frankfurt, Germany (Presenter) Nothing to Disclose
Vinit Baliyan, MBBS, MD, Boston, MA (Abstract Co-Author) Nothing to Disclose
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PURPOSE

Coronary CT angiography (CCTA) requires patient preparation including nitroglycerin (NTG) administration, which improves coronary
artery assessment. We compared CCTA exam times when using sublingual vs. transdermal NTG administration.

METHOD AND MATERIALS

This retrospective, single center study included outpatients who underwent elective CCTA betweem 4/2016 and 3/2019 and
received NTG. Until 5/2018, patients received sublingual NTG tablets (0.6 mg), administered by the supervising physician on the CT
scanner table. After 6/2018, patients received transdermal NTG patches (0.8mg/h), placed at least 45 minutes prior to the exam
outside the scanner room by a qualified nurse. CCTA time slots were 20 minutes. We compared number of exams exceeding allotted
time slots and CCTA exam times subcategorized by room time (patient time inside the scanner suite), preparation time (time from
registration to start of room time), and total appointment time (arrival in the radiology department to dismissal) between the two
NTG delivery methods by Wilcoxon Rank Sum Test. Severity of coronary artery disease (CAD) burden was also recorded.

RESULTS



SSQ03-07 Automatic Coronary Artery Disease Reporting and Data System (CAD-RADSTM) in Cardiac CT
Angiography Using Paired Convolutional Neural Networks

Thursday, Dec. 5 11:30AM - 11:40AM Room: E450B

SSQ03-08 Use of Salient Features to Optimize a Machine Learning Classifier of Coronary Artery Disease Severity

Thursday, Dec. 5 11:40AM - 11:50AM Room: E450B

The study population included 3,180 patients of whom 2,341 (73.6%) received NTG by tablets and 839 (26.4%) by patches. Mean
age was 59.8±13.1 years, 1,388 (43.6%) were females and average BMI was 29.0±6.0 kg/m2. Patient characteristics and CAD
burden were not significantly different between NTG delivery methods (>50% luminal coronary stenosis: n=716 [22.5%], p=0.770).
Room time was significantly shorter when using NTG patches compared to tablets (18 min [95% confidence interval (CI): 10-37
min], 27 [15-54] min, p<0.001). Preparation time was significantly longer in patients receiving NTG patches compared to tablets (88
[46-135] min, 58 [26-120] min, p<0.001). Total appointment time was significantly longer in patients receiving NTG patches
compared to tablets (107 min [68-160] min, 87 [51-151] min, p<0.001). Only 36.6% (n=307) of the exams following patient
preparation with NTG patches exceeded the 20-min exam time slot limit compared to 73.0% of exams (n=1,709) using NTG tablets.

CONCLUSION

A workflow using transdermal NTG patches reduce exam times inside the scanner suite and results in less exams exceeding the
allotted exam time slot.

CLINICAL RELEVANCE/APPLICATION

Using transdermal NTG patches for patient preparation prior CCTA reduces times in the scanner room and allowed the use of 20-
minutes time slots.
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PURPOSE

The coronary artery disease reporting and data system (CAD-RADSTM) was recently introduced for standard reporting and decision
making. We aimed to assess the utility of an automatic post-processing and reporting system based on CAD-RADSTM in suspected
coronary artery disease patients.

METHOD AND MATERIALS

A machine learning model was designed for CAD-RADS assessment categories with automatic coronary lumen segmentation
algorithm based on convolutional neural networks. The model was trained in a derivation cohort encompassing 2000 patients who
underwent coronary computed tomography angiography (CCTA). Patients with bypass grafts, stents were excluded from the
training. Then compared to radiologists for classification of CAD-RADS with commercially-available automated segmentation and
manual post-processing in a prospective validation cohort.

RESULTS

346 patients were included in the study among 360 patients with three poor CCTA images. Compared with radiologists, the positive
predictive value, negative predictive value, sensitivity and specificity of AI for diagnosis of coronary heart disease were 80%, 70%,
80% and 70% respectively. There was no significant difference between the CNN-based CAD-RADS grading and radiologists based
CAD-RADS grading in CCTA (P=0.87). The consistency test showed that the Kappa value of the two groups was 0.694 (P<0.05),
the consistency was good.

CONCLUSION

The standardized report of CNN-based CAD-RADS in CCTA images can accurately evaluate suspected patients with CAD, and has
good consistency with the radiologists.

CLINICAL RELEVANCE/APPLICATION

Report of CNN-based CAD-RADS has good consistency with the radiologists.
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PURPOSE

Machine learning-based methods have been proposed as an alternative to the current gold standard of determining the
hemodynamic significance of coronary artery lesions, invasive Fractional Flow Reserve (FFR) measurements. In this work, we look to
optimize the performance of a machine learning classifier that used coronary CT angiography image data to determine coronary
artery disease severity.

METHOD AND MATERIALS

50 coronary CT angiographies (CTAs) were collected (Aquilion ONE, Canon Medical Systems) at 70% of the R-R cardiac cycle.
Straightened curved planar reformations (SCPRs) of different artery branches were generated (Vitrea, Vital Images) using a slice
thickness of 5.0 mm considering four rotational views around the vessel centerline per CTA for a total dataset size of 200. The
dataset was split into a training cohort numbering 125 and a testing cohort numbering 75. FFR values were measured to create a
labeled dataset. A convolutional neural network was developed to classify input SCPRs by the severity of the coronary lesion. The
network synthesized class activation maps (CAMs) such that the most salient features (lesion and aorta) in the SCPRs were
visualized. SCPR image data were modified such that the aorta was removed, rendering the lesion as the only salient feature
present, and the network was re-trained using the optimized data. Network performance on both original and optimized test data
was assessed using area under the receiver operating characteristics curve (AUC), classification accuracy, and a Student's T-Test.

RESULTS

Mean AUC was 0.727 (95% confidence interval, 0.675-0.773) and 0.799 (0.761-0.837) using the original and optimized SCPR data
respectively. Mean classification accuracy was 68.1% (63.8%-72.4%) and 79.1% (76.1%-82.1%) using the original and optimized
SCPR data respectively. There was a statistically significant advantage to using the optimized SCPR data for classification of
coronary disease severity in terms of both AUC (p = 0.001) and classification accuracy (p = 0.0001).

CONCLUSION

This work indicates the potential utility of CAMs for debugging and optimizing a machine learning algorithm to aid in clinical decision
making.

CLINICAL RELEVANCE/APPLICATION

Machine learning provides a valuable alternative to invasive FFR measurements for the determination of coronary artery disease
severity.
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PURPOSE

Graft failure is a major complication in coronary artery bypass graft (CABG) surgery, whose root causes are still unknown. In
coronary arteries, growing evidence indicates that low and oscillatory values of wall shear stress (WSS) contribute to
atherosclerosis plaque progression. The role of WSS in graft failure remains still unclear. In a pilot cohort of patients, we developed
a computational fluid dynamics model to obtain WSS non-invasively from CCTA images, and compared WSS values in arterial and
venous grafts. Differently from previous works, the study is prospective, with a uniform interval between CABG surgery and WSS
analysis of one month. Furthermore, 4D flow MRI is used to incorporate patient-specific flow conditions into the computational
model.

METHOD AND MATERIALS

Five participants were scanned using CCTA and 4D flow MRI 30±5 days after CABG surgery. Fluid dynamics simulations with
appropriate coronaries and graft material properties were performed with Simvascular (Stanford University, Stanford, CA). WSS was
spatially and temporally averaged (spatially-averaged TAWSS) for 5 arterial and 6 venous grafts. The oscillatory shear index (OSI)
and the ratio between wall area exposed to adverse TAWSS (< 0.4 Pa) and total graft area were also analyzed.

RESULTS

No significant difference was found in spatially-averaged TAWSS between venous and arterial grafts (2.26±2.12 Pa in venous vs.
5.11±3.48 Pa in arterial grafts, p=0.079) and maximum OSI (0.27±0.20 in arterial and 0.25±0.20 in venous grafts, p=0.456). The
relative area exposed to low TAWSS was significantly higher in venous grafts (22.4±20.0% in venous vs. 0.77±0.98% in arterial
grafts, p=0.022).

CONCLUSION

One month after surgery, our study found larger areas of abnormal WSS in venous than in arterial grafts. This observation may be
related to the higher failure rate of venous grafts.

CLINICAL RELEVANCE/APPLICATION

This work is a step forward towards understanding the root causes of graft failure in CABG patients, and identifying reliable
biomarkers for the early prediction of graft failure.
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PURPOSE

To investigate dynamic 19F lung MRI gas dynamics to distinguish disease severity in Cystic Fibrosis (CF) patients

METHOD AND MATERIALS

Coronal images of 14 healthy controls and 18 subjects with CF were acquired using a multinuclear capable 3.0 T MRI scanner
(PRISMA, Siemens) with a custom 8-channel 19F-tuned chest coil (ScanMed). Subjects inhaled 19F labelled perfluoropropane (PFP)
gas mixed with 21% O2 (operating under investigational new drug IND 122,215) during the wash-in phase of the scan. Fifteen
second 19F GRE vibe breath hold images were obtained following three breaths of PFP for five cycles of wash in. Gas was then
switched to room air for wash-out phase and images were similarly acquired every 3 breaths until wash-out was complete. Semi-
automated segmentation was used to identify ventilated voxels and custom software then implemented a previously described bi-
exponential model fit with parameters including wash-in and wash-out time constants, peak signal, delay from origin, and delay to
steady state. Upper and lower limits for wash-in and wash-out time constants were then defined to derive fractional lung volumes
(FLV) comprising a percent of fitted time constants above upper limit ("slow") or below lower limit ("fast").

RESULTS

For fitted wash-out time constant, one-way ANOVA revealed differences between normal, mild, and moderate CF groups for "fast"
FLV (p<0.001), "slow" FLV (p=0.0012), and standard deviation of all fitted wash-out time constant (p<0.001). For fitted wash-in
time constant, one-way ANOVA revealed no differences for "fast" FLV (p=0.51), "slow" FLV (p=0.34), or standard deviation of all
fitted wash-in time constants (p=0.12). Tukey's HSD revealed differences between mild and moderate CF using wash-out time
constant for "fast" FLV (p=0.011) and standard deviation (p=0.015).

CONCLUSION

Dynamic 19F ventilation MRI is able to distinguish cystic fibrosis severity using parameters based on bi-exponential fit model. Wash-
out time constant showed the most differentiating power corresponding to progressive air trapping physiology seen in cystic
fibrosis.

CLINICAL RELEVANCE/APPLICATION

This novel imaging technique has advantages over xenon ventilation MRI including cheaper contrast material and inert compound
allowing functional imaging with multiple image sets. We anticipate applications for many other lung diseases including pediatric lung
malformations, lung resection, COPD monitoring, and bronchiectasis.
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PURPOSE

We aim at quantifying the relative high-signal-intensity volume (T2-HSV) using a T2 radial turbo spin echo sequence (T2-RTSE)
with black blood contrast, in both healthy volunteers and CF. Secondary objectives were to correlate T2-HSV to pulmonary
function test (PFT) in CF, to evaluate T2-HSV changes after treatment, and to evaluate the quantification provided by a composite
volume-intensity product (T2-VIP) .

METHOD AND MATERIALS

Ten healthy volunteers and twelve CF patients were prospectively enrolled between January 2017 and November 2017. All
participants underwent a lung MR protocol including T2-RTSE. CF participants also underwent PFTs the same day. Six CF were
under respiratory exacerbation and repeated MRI after treatment. Automated quantification of T2-HSV and T2-VIP were done by
two observers. Comparison of means was performed using Mann-Whitney test, correlations were done by using Pearson test,
comparison of paired means using paired t-test and reproducibility evaluated using intraclass correlation coefficient.

RESULTS

In healthy volunteers and CF, T2-HSV was equal to 0% ± 0 and 5.9% ± 5.0, respectively and T2-VIP was equal to 0ms ± 0 and
464ms ± 340, respectively (p<0.001). In CF, correlations were found between T2-HSV or T2-VIP with forced expiratory volume in 1
second (r -0.81 and r -0.90, respectively; p<0.001). A significant decrease in both T2-HSV and T2-VIP was observed after
treatment (p=0.005 and p<0.001, respectively). The reproducibility of MR metrics were very good.

CONCLUSION

Automated quantification of high-signal-intensity volume is feasible in vivo in CF using MRI. The reproducible method may be a
promising MR tool to monitor inflammatory modifications and response to treatment, without radiation nor contrast-product
exposure.

CLINICAL RELEVANCE/APPLICATION

Automated quantification of high-signal-intensity volume is feasible in vivo in CF using MRI. The reproducible method may be a
promising MR tool to monitor inflammatory modifications and response to treatment, without radiation nor contrast-product
exposure.
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PURPOSE

Lung imaging is notoriously difficult with MRI. We show that a high-performance low field MRI system may offer two advantages for
lung imaging: 1. Improved field homogeneity resulting in prolonged T2* and improved imaging of the lung parenchyma and 2.
Increased oxygen relaxivity for functional assessment of ventilation.

METHOD AND MATERIALS

Lung MRI was performed on a prototype 0.55T system (ramped down MAGNETOM Aera, Siemens Healthcare, Erlangen, Germany).
This system is unique because it uses modern magnet design, fast gradient design, modern RF system, custom phased array coils
and advanced imaging methods. Images were compared to a commercial 1.5T (MAGNETOM Aera, Siemens Healthcare, Erlangen,
Germany). Anatomical lung imaging (T2w turbo spin echo) and 3D oxygen-enhanced ultrashort TE imaging was performed on healthy
volunteers and patients with disease (eg. lymphangioleiomyomatosis (LAM) and bronchiectasis) with 100% oxygen (15L/min
through, non-rebreather face mask). Room-air and oxygen images were registered and subtracted to estimate regional ventilation.

RESULTS

Images at 0.55T provided superior visualization of the lung parenchyma compared to 1.5T and useful insight into lung pathology,
including the assessment of cysts and bronchial wall thickening. This can be attributed to the improved B0 homogeneity, minimized
susceptibility gradients at air/tissue interfaces, and the longer T2* of lung tissue. The relaxivity of molecular oxygen was 4.7e-4
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mmHg-1s-1 at 0.55T (vs 3.1e-4 mmHg-1s-1 at 1.5T). In healthy volunteers, lung signal increased by 18.2 ±6.3% (n = 5) with
oxygen inhalation, compared with only 8.6±2.9% at 1.5T in the same subjects. Patients with LAM (n = 8) had only 6.5 ± 5.1%
signal increase with oxygen inhalation and showed increased heterogeneity in the signal enhancement.

CONCLUSION

This system pairs modern system design with low magnetic field. By comparison, most low field systems are not designed to be high
performance and, thus, compromise image quality. We demonstrate the potential of a state-of-the-art low field MRI to enable lung
imaging. Moreover, we demonstrate the potential of oxygen as a contrast that performs better at lower field for the assessment of
regional lung function.

CLINICAL RELEVANCE/APPLICATION

Low field MRI with modern magnet design may provide a unique opportunity for functional assessment of the lung by virtue of the
improved field uniformity and improved oxygen contrast performance.
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PURPOSE

Hemodialysis patients have a high prevalence of central venous stenosis and frequently need imaging for access planning; however,
these individuals cannot receive gadolinium due to concern for NSF. The purpose of this study was to assess the diagnostic
performance of ferumoxytol-enhanced MR venography (MRV) for detection of stenoses and occlusions of the central veins of the
thorax, with conventional venography as the reference standard.

METHOD AND MATERIALS

This retrospective study was approved by the IRB; a waiver of informed consent was obtained. Analysis was performed on 35
consecutive patients (mean age 48.6 years, 17 male, 18 female) who underwent ferumoxytol-enhanced MRV of the central veins
and concurrent conventional venography. The central veins were divided into 7 segments for evaluation. Two radiologists
interpreted MRVs in consensus for stenoses and occlusions. Confidence levels were scored on a scale of 1-4, with 4 being
completely confident. Quantitative analysis consisted of measurement and calculation of the signal-to-noise ratio (SNR), contrast-
to-noise ratio (CNR), and intraluminal signal heterogeneity for all venous segments.

RESULTS

Of the 126 total venous segments with corresponding conventional venography, 80 were stenotic or occluded. The sensitivity and
specificity for detection of stenosis or occlusion was 0.98 and 1.0, respectively, whereas the sensitivity and specificity for
detecting occlusions alone was 0.98 and 0.99. Mean reader confidence was 3.5. The calculated mean intraluminal SNR, CNR, and
heterogeneity was 219.7, 169.2, and 0.07, respectively. There were no adverse events related to contrast administration.

CONCLUSION

Ferumoxytol-enhanced MR venography demonstrated excellent sensitivity and specificity for detection of central venous stenoses
and occlusions of the thorax. Given that ferumoxytol is an FDA-approved parenteral iron supplement for hemodialysis patients that
does not carry a risk of NSF, this contrast agent is particularly well-suited for noninvasive vascular imaging in this population.

CLINICAL RELEVANCE/APPLICATION

Since gadolinium is contraindicated for hemodialysis patients, ferumoxytol-enhanced MRV is an excellent modality for evaluation of
the central veins and avoids the risk of Gd-associated NSF.
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PURPOSE

It is believed that diaphragm dysfunction is related to the airflow limitation resulting in lung hyperinflation in patients with chronic
obstructive pulmonary disease (COPD). We applied dynamic MRI to quantitatively evaluate diaphragm dysfunction in COPD.

METHOD AND MATERIALS

The study comprised 80 stable COPD patients with different disease severities (GOLD stages 1-4) and 21 healthy volunteers. Chest
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The study comprised 80 stable COPD patients with different disease severities (GOLD stages 1-4) and 21 healthy volunteers. Chest
MRI was performed in a 3T scanner with end-inspiratory/expiratory 3D-SPGR sequence and 2D dynamic diaphragmatic sequence.
Images were automatically segmented. We measured the area under the diaphragm (ds), the height of the diaphragm (dh), cranial-
caudal length (cc), anterior-posterior length (ap) and lung area (ls) at the start and end of inspiration. The anterior and posterior
diaphragm angles and the paradoxical diaphragmatic movement ratio were analyzed. These parameters were investigated in
correlation with pulmonary function test and emphysema index.

RESULTS

In the severe COPD patients with GOLD 3-4, we observed that insp-exp-ratio of ds and dh decreased significantly, and insp-exp-
ratio of the ls, cc and ap reduced, which reflected the change of diaphragmatic position. The anterior and posterior diaphragm
angles reduced in patients with GOLD3-4 at the start and end of inspiration, which reflected the change of the diaphragmatic
shape.

CONCLUSION

Chest dynamic MRI can provide new imaging biomarkers to assess diaphragm dysfunction in COPD without specialized equipment.

CLINICAL RELEVANCE/APPLICATION

Figure 1: Sagittal dynamic cine-MRI image of the right hemidiaphragm at the end of inspiration (left) and expiration (right), showing
the shape of diaphragm in COPD patient get flat and the excursion diaphragm in COPD patient reduced.
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PURPOSE

To assess whether MR-based 6-point mDixon fat quantification (mDIXONquant) allows for non-invasive differentiation of chylous
(i.e. rich in triglycerides [TG]; e.g. chylothorax) and non-chylous effusions.

METHOD AND MATERIALS

In-vitro, ex-vivo and in-vivo MR-examinations were performed using the commercially available mDIXONquant on a clinical 1.5T MR-
scanner. Proton density fat fraction (PDFF) was measured by a ROI-based approach on parameter maps. For in-vitro experiments
eight fatty fluid solutions with known TG content (145 to 19000 mg/dl) were examined. For ex-vivo evaluation 14 chylous and 6
non-chylous clinical fluid samples were examined. In-vivo testing was performed in 29 patients with chylous (n=16) and non-
chylous (n=13) effusions. All clinical samples underwent laboratory testing for TG, total protein, leucocytes, sodium, potassium,
calcium and chloride levels. Laboratory values were correlated with PDFF and receiver operating characteristic analysis was used to
determine the optimal PDFF threshold to differentiate chylous and non-chylous fluids.

RESULTS

In-vitro analysis showed that PDFF-values highly correlated with TG-content (r=0.998). Ex-vivo analysis revealed significant
differences between PDFF for chylous (2.5% ±1.2) and non-chylous fluids (0.8% ±0.2)(p=0.0013). Ex-vivo PDFF highly correlated
with TG-content (p<0.0001; r=0.88). In-vivo PDFF also significantly differed between chylous (6.2% ±4.3) and non-chylous fluids
(0.6% ±0.6)(p<0.0001). In-vivo PDFF correlated strongly with TG-content (p<0.0001; r=0.96), and moderately with protein levels
(p =0.0054; r=-0.66). Using PDFF cut-off values of either > 1.2% or > 1.8% yielded a sensitivity of 86% or 79% and specificity of
91% or 100%, respectively, for in-vivo differentiation of chylous and non-chylous effusions.

CONCLUSION

Non-invasive differentiation of chylous and non-chylous effusions is feasible using a commercially available MR-based fat
quantification method. This can be helpful for pre-interventional work-up of complex cases (e.g combined pleural/pericardial
effusions and ascites) in which diagnostic paracentesis may lead to an increased risk of complications

CLINICAL RELEVANCE/APPLICATION

This noninvasive MR technique can be seen as an alternative and reliable diagnostic approach allowing for the differentiation
between chylous and non-chylous effusions in cases where paracentesis is not possible.
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PURPOSE

To evaluate PCASL imaging with True-FISP data acquisition to assess lung perfusion at 1.5 Tesla and to evaluate a free-breathing
examination scheme.

METHOD AND MATERIALS

Ten volunteers (31±7 y/o, 2f) were examined in a 1.5 Tesla MRI with ECG-triggered PCASL True-FISP imaging of the lung under
free-breathing (FB) and timed breath-hold (TBH) by labeling the pulmonary trunk during systole. Four coronal slices were acquired
with a post labeling delay of 1000 ms and non-rigidly registered in several steps by a cubic B-spline-based multi-resolution non-rigid
registration with mutual information as similarity metric and Quasi-Newton optimization algorithm. To assess the quality of image
registration, the mean structural similarity index (MSSIM) and the normalized mean squared error (NMSE) were calculated using TBH
data as reference. MSSIM and NMSE were compared using a paired sample t-test. A p-value <0.05 was considered significant. To
quantify lung perfusion, parenchyma was segmented using Gaussian mixture model clustering and compared with Bland-Altman
plots. In two patients with pulmonary embolism, FB examinations were performed.

RESULTS

High perfusion signal could be assessed in all volunteers and patients. Image registration lead to high image quality even under free
breathing. Mean average over cardiac cycle pulmonary perfusion values acquired under FB (slice 1-4, ml/min/ml: 1.34±0.39,
0.98±0.36, 0.97±0.38, 0.94±0.43) were in good accordance to those from TBH (slice 1-4, ml/min/ml: 1.30±0.40, 0.97±0.35,
0.95±0.37, 0.87±.38). In patients, perfusion deficits were in accordance with embolism visible in CT.

CONCLUSION

ECG-triggered PCASL True-FISP imaging of the lung at 1.5 Tesla can provide perfusion images of high image quality by labeling the
pulmonary trunk. Using non-rigid image registration, reliable quantitative perfusion maps and good image quality can be assessed,
even when acquired under free breathing.

CLINICAL RELEVANCE/APPLICATION

PCASL imaging with True-FISP data acquisition enables perfusion images of the lung of high image quality even under free breathing
without contrast agent which can be of clinical singificance for different types of lung diseases.
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PURPOSE

To compare the capability of pulmonary MR imaging with ultra-short echo time (UTE-MRI) for lung nodule detection and Lung-RADS
classification with thin-section low- and standard-dose CTs.

METHOD AND MATERIALS

110 consecutive patients (64 males and 46 females: mean age, 65 years) with suspected pulmonary nodules at near-by hospital
were examined with standard- and low-dose CTs (270 mA [SDCT] and 60 mA [LDCT]) and UTE-MRI. According to SDCT findings, all
nodules were divided into solid, part-solid and ground glass nodules. In each patient, probability of presence at each pulmonary
nodule was assessed on all three methods by means of 5-point visual scoring system by two board certified chest radiologists. In
addition, all nodules were classified based on Lung-RADS on each method by same radiologists. To compare nodule detection
capability, Jackknife alternative free-response receiver operating characteristic (JAFROC) analysis were performed among all
methods. In addition, we assessed the differences among the three methods in terms of figure of merit (FOM) values, sensitivity
and false-positive rate by means of one-way ANOVA. To evaluate Lung-RADS classification capability, inter-observer agreement of
each method was evaluated by kappa statistics with χ2 test. In addition, inter-method agreements were also assessed by kappa
statistics with χ2 test were performed.

RESULTS

FOMs of all methods (UTE-MRI: FOM=0.89, LDCT: FOM=0.86, SDCT: FOM=0.89) had no significant difference (p>0.05). Sensitivity
(SE) and false-positive rate per case (FP) of UTE-MRI (SE: 92.5[508/549] %, FP: 0.62/case) had no significant difference with
those of LDCT (SE: 93.2 [512/549] %, p>0.05; FP: 0.68/case, p>0.05) and SDCT (SE: 93.4 [513/549] %, p>0.05; FP: 0.55/case,
p>0.05). Inter-observer agreement of each method for Lung-RADS classification was shown as almost perfect (UTE-MRI: κ=0.92,
p<0.0001; LDCT: κ=0.93, p<0.0001; SDCT: κ=0.95, p<0.0001). Inter-method agreements for Lung-RADS classification were also
assessed as almost perfect (UTE-MRI vs. LDCT: κ=0.87, p<0.0001; UTE-MRI vs. SDCT: κ=0.89, p<0.0001; LDCT vs. SDCT: κ=0.95,
p<0.0001).

CONCLUSION

Pulmonary MR imaging with UTE is considered at least as valuable as low- and standard-dose CTs for lung nodule detection and
Lung-RADS classification.

CLINICAL RELEVANCE/APPLICATION

MR imaging with UTE is considered at least as valuable as low- and standard-dose CTs for lung nodule detection and Lung-RADS



MR imaging with UTE is considered at least as valuable as low- and standard-dose CTs for lung nodule detection and Lung-RADS
classification.
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PURPOSE

To evaluate the impact on image quality and quantitative dynamic contrast-enhanced (DCE)-MRI perfusion parameters when
varying the number of respiratory motion states on DCE-MRI perfusion parameters using eXtraDimensional Golden-Angle Radial
Sparse Parallel (XD-GRASP).

METHOD AND MATERIALS

This prospective study was approved by the institutional review board and consent was obtained from patients. Eleven patients, 6
men and 5 women (70 years ± 11 [standard deviation]), underwent DCE-MRI examinations on a 3.0 T MRI (Achieva TX, Philips
Healthcare). T1 mapping was performed using the variable flip-angle method with fat-saturated cartesian 3D gradient-echo
acquisitions in breath-hold. DCE acquisition was performed in free-breathing using a 3D stack-of-stars gradient-echo golden-angle
radial acquisition. Contrast injection was performed 30 s after initiating the DCE acquisition. Nonparametric analysis was conducted
on the time-intensity curves. Parametric analysis was performed using a dual-input single-compartment model. Comparison of
signal-to-noise ratio (SNR), contrast-to-noise ratio (CNR) and perfusion parameters was made for XD-GRASP with different number
of respiratory motion states.

RESULTS

A total of 22 HCCs (size: 11 - 52 mm) were evaluated. XD-GRASP reconstructed with increased motion states improves the SNR (P
< 0.05) but reduces temporal resolution (0.04 volume/s vs 0.17 volume/s for one motion state) (P < 0.05). The peak enhancement
ratio and normalized maximum intensity time ratio increased with decreasing number of motion states (P < 0.001) while the transfer
constant from the portal venous plasma to the surrounding tissue significantly decreased (P < 0.05).

CONCLUSION

Peak enhancement ratio, normalized maximum intensity time ratio and transfer constant from the portal venous plasma to the
surrounding tissue were sensitive to the number of motion states and to the temporal resolution. While a higher number of motion
states improves SNR, the resulting lower temporal resolution can influence quantitative parameters that capture rapid signal
changes.

CLINICAL RELEVANCE/APPLICATION

XD-GRASP can be used to perform quantitative perfusion measures for HCC response assessment, but the number of motion states
may significantly alter some quantitative parameters.
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PURPOSE

To investigate the feasibility of amide proton transfer (APT) magnetic resonance imaging (MRI) in the liver and to evaluate its
ability to characterize focal liver lesions (FLL)

METHOD AND MATERIALS

A total of 85 patients with suspected FLLs who underwent APT imaging at 3T were included. APT imaging was obtained at single
slice to include FLL through five breath holds with interleaved APT and B0 field map scans. APT signals in the background liver and
FLL were analyzed with the asymmetric magnetization transfer ratio (MTRasym). Technical success rate of APT imaging was
calculated. MTRasym values were compared between the background liver and FLL, and between different FLLs using paired sample
t-test or Wilcoxon signed rank test.

RESULTS

Technical success rate of APT imaging in the liver was 69.4% (59/85), and the reason of failure was too large B0 inhomogeneity.
The acquisition time of APT imaging was approximately 1 minute. Among 59 FLLs with analyzable APT images, MTRasym values of 27
patients with liver metastases and 23 patients with hepatocellular carcinomas (HCCs) were compared. MTRasym values of
metastases and background liver were significantly different (0.13 ± 2.15% vs. -1.62 ± 2.12%, P = 0.001), while those values of
HCCs and background liver were similar (-1.41 ± 3.68% vs. -1.18 ± 1.60%, P = 0.767). MTRasym values of metastases were
significantly higher than those of liver metastases (P = 0.027).

CONCLUSION

APT imaging could have a role to differentiate metastasis from HCC, although approximately 30% of cases were failed to obtain
acceptable APT images of the liver.

CLINICAL RELEVANCE/APPLICATION

APT imaging might be useful to characterize focal liver lesions, but further technical improvement is required to apply APT imaging in
the human liver.
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PURPOSE

An objective method to determine the adequacy of liver magnetic resonance elastography (MRE) exams is to use a cutoff for total
region-of-interest (ROI) size, usually either 500 or 700 pixels (Px) over four slices. However, little objective evidence supports
either of these cutoffs. We performed a simulation study to evaluate how the mean, and the range of calculated liver stiffness
values varies for these, and two higher cutoff values as we concentrically shrink total ROI size, for data from a multi-center drug
development clinical trial of adults with nonalcoholic steatohepatitis (NCT02854605).

METHOD AND MATERIALS

Two-hundred and six MR exams were selected from the aforementioned clinical trial, based on availability of elastograms, and ROI
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size >= 4000 Px over four slices placed at clinical trial sites during the study. For each exam, stiffness values for all pixels were
recorded. Stiffness values were calculated by randomly removing ten concentric Px at a time from the ROI edges, and repeating
100 times. For each simulation of 100 iterations, the stiffness ranges, at 500, 700, 2000, and 4000 Px were captured, and the
medians were calculated. An absolute stiffness value difference was recorded for each of the four cutoffs, compared to the
stiffness value reported using all pixels, and the means were calculated.

RESULTS

Average absolute differences in mean stiffness values across all simulations at the four cutoff values, compared to those obtained
using all pixels, increased as cutoff values decreased (0.073, 0.148, 0.256, and 0.292 kPa for 4000, 2000, 700, and 500 Px,
respectively). The median values of the the stiffness ranges across all simulations at the four cutoffs similarly increased as cutoff
value decreased (0.014, 0.021, 0.038, 0.043 kPa at 4000, 2000, 700, and 500 Px, respectively).

CONCLUSION

At a proof-of-concept level, and subject to validation in other independent cohorts, this data supports that MRE liver stiffness
analyzability cutoffs down to 500 Px over four slices are reasonable. For all four pixel cutoffs, the median values of the stiffness
ranges, and the average absolute differences in mean liver stiffness compared to values obtained using all pixels, were small.

CLINICAL RELEVANCE/APPLICATION

These results suggest that MRE analyzability using a cutoff as low as 500 Px is likely to be acceptable for drug development clinical
trials, and also for clinical care after further validation.
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PURPOSE

To analyze liver and spleen native T1 relaxometry values to predict significant fibrosis and their additional value when normalized to
the blood pool.

METHOD AND MATERIALS

156 patients without solid liver lesions, prior liver surgery or portal vein thrombosis on routine liver multidetector CT scans
underwent liver MRI with gradient-echo based MR elastography (MRE) and Shortened Modified Look-Locker Inversion recovery
(shMOLLI) based T1 relaxometry. T1 relaxation times were measured in the right liver lobe and in the spleen, as well as in the aorta
and in the vena cava. MRE liver stiffness were compared with T1 relaxation times alone, as well as T1 relaxation times normalized to
the blood pool in the vena cava and in the aorta. Pearson correlation, students t-test and receiver operation characteristics (ROC)
analysis were used to investigate the usefulness of different T1 relaxometry values to predict significant liver fibrosis, using a cutoff
value of 3.5kPa in MRE (corresponding to F2 or higher in histology).

RESULTS

Correlation between T1 relaxometry values and MRE liver stiffness was r=0.49-0.59 (p<0.001) for T1 of the liver and for T1 of the
liver normalized to blood pool, while T1 of the spleen was less useful (r=0.11-0.17). Both normalized and not normalized T1 values
of the liver allowed to significantly separate patients with significant liver fibrosis from those without significant liver fibrosis
(p<0.001). In ROC-analysis, T1 relaxometry values normalized to the blood pool did not perform better than T1 values alone
(Figure).

CONCLUSION

Native T1 relaxation times of the liver allowed to predict clinically significant liver fibrosis, while T1 relaxation times of the spleen
were less useful. There was no additional value of liver and spleen native T1 relaxometry values to predict significant fibrosis when
normalized to the blood pool.

CLINICAL RELEVANCE/APPLICATION

T1 relaxometry is acquired in 9 seconds per slice and may be installed on any MR scanner without the need for additional hardware.
It allows to predict significant liver fibrosis without time-consuming image post-processing
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PURPOSE

The purpose is to investigate the clinical application of 2D radial TSE (2DRTSE) sequencing by evaluating the quantitative T2
relaxation time (msec) of liver lesions and the background liver parenchyma. We also evaluated image quality.

METHOD AND MATERIALS

MRI was performed at 3.0 T in this IRB-approved prospective study. The prototype 2D radial TSE sequence (2DRTSE) generated 22
echo axial images corresponding to 22 different TEs (ranging from 8.6 ms to 188.8 ms) with prospective acquisition correction for
free-breathing patient scans. By placing an ROI on the automatically generated T2 map, 2 radiologists obtained relaxation times for
various liver lesions and background liver. Radiologists scored image quality. Weighted linear kappa statistics and the Lin
concordance correlation coefficient (CCC) were used to assess inter-reader agreement. The differences in paired T2RTs of the two
readers were plotted against their mean values using Bland-Altman plots. Multiple lesions within the same patient were considered
independently.The Kruskal-Wallis test was used to compare T2RTs among different lesion types.

RESULTS

19 patients were included in the study. There were 36 liver lesions: 2 cysts, 9 hemangiomas, 21 solid lesions, and 4 necrotic
metastatic lesions. The solid lesions were 12 metastases, 8 HCC, and 1 FNH.The mean calculated T2RT value for solid lesions (81.5
ms) was significantly lower than that for hemangiomas (153.9 ms; P = 0.0024).The Wilcoxon rank-sum test revealed that the mean
calculated T2RT for liver cysts (285.7 ms) was significantly higher than solid lesions (81.5 ms; P = 0.025). For the 2 radiologists,
the CCC was 0.996 (95% confidence interval 0.9914-0.9978) for the calculated T2 of each liver lesion, indicating substantial
agreement. The mean calculated T2RT for the background liver was 42.2 ms. The Bland-Altman plot of the liver T2RT data showed
95% agreement between readers, allowing for a range of +10 to -13.3 ms. . Qualitative analysis of liver margins revealed good liver
margin visibility in 100% of the evaluated slices

CONCLUSION

2D radial TSE sequencing is capable of providing good T2W images and a quantitative T2RT map. The quantitative T2 map was
useful for the characterization of liver lesions.

CLINICAL RELEVANCE/APPLICATION

2D radial TSE sequence may supplant current T2WI acquisition. The value of lesion detection for T2-weighted imaging will be
enhanced by the addition of quantitative T2RTs.
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PURPOSE

Gadoxetate disodium induced transient severe arterial phase respiratory motion (TSM) substantially degrades image quality in liver
dynamic contrast-enhanced MRI (DCE-MRI). Extent of liver DCE-MRI procedural information and explanation and/or training of
breath-hold commands in standard pre-scan patient preparation (SPPP) might vary between institutions due to missing
standardization, contributing to the occurence of gadoxetate-related TSM. This bi-institutional study investigates the effect of
intensified pre-scan patient preparation (IPPP; SPPP + custom-made educational material about liver DCE-MRI + standardized
breath-hold training) on gadoxetate-related TSM.

METHOD AND MATERIALS

At site A and B, 50 (site A) and 58 (site B) patients received IPPP and 50 (site A) and 52 (site B) patients received SPPP prior to
gadoxetate-enhanced liver DCE-MRI. As control, the effect of IPPP and SPPP was crosschecked in each 101 patients who received
gadoterate-enhanced liver DCE-MRI (site B). Respiratory motion (RM) was scored in dynamic phase images using a Likert-scale (1
[none] - 5 [non-diagnostic]) independently by 5 (site A) and 2 (site B) blinded readers.

RESULTS

In the gadoxetate group, IPPP neither significantly mitigated TSM which was observed in 19% of patients (p=0.366) nor RM in any
dynamic phase of patients without TSM (all p>0.072). In the gadoterate group, however, IPPP significantly mitigated RM in all
dynamic phases (all p<0.031) compared to SPPP. The inter-reader agreement for grading of RM artifacts was excellent in pre-
contrast and all dynamic phase images with all intra-class correlation coefficients (ICCs) >0.92.

CONCLUSION

IPPP failed to reduce gadoxetate-related TSM supporting the hypothesis that gadoxetate disodium acts as a chemo-toxic trigger
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IPPP failed to reduce gadoxetate-related TSM supporting the hypothesis that gadoxetate disodium acts as a chemo-toxic trigger
that evokes breath-hold difficulty which cannot be willingly suppressed or attenuated by education and training. Interestingly, IPPP
also did not significantly mitigate RM in any dynamic phase in the non-TSM subgroup of patients who received gadoxetate disodium
whereas IPPP very effectively reduced RM in all dynamic phases in the non-TSM subgroup of patients who received gadoterate
meglumine. This implies that gadoxetate-related breath-hold difficulty does not only affect the TSM subgroup of patients or
exclusively the arterial phase as previously proposed but rather all dynamic phases, albeit to a much lesser extent.

CLINICAL RELEVANCE/APPLICATION

Intensified pre-scan patient preparation seems to be a very effective and cost-neutral strategy to reduce respiratory motion in
liver DCE-MRI employing extracellular contrast agents.
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PURPOSE

To compare diffusion-weighted MRI (dMRI) based elastography and standard MR elastography (MRE) for the assessment of liver
fibrosis in a clinical setting.

METHOD AND MATERIALS

In an IRB approved retrospective study 99 patients underwent 2D MRE and dMRI on a 3T scanner. 25 patients had to be excluded
due to insufficient image quality resulting in a final study population of 74 patients (45 men, mean age 68.1±8.7 years). Shear
modulus measured by MRE (μMRE) was obtained in each subject by placing liver ROIs on the stiffness maps by two independent
readers. Shifted apparent diffusion coefficient (sADC) was calculated from dMRI acquired without mechanical vibration with b=200
and 1500 s/mm2. dMRI-based virtual shear modulus (μDiff) was then derived from sADC as previously shown. MRI-based liver
fibrosis stages were estimated from μMRE and μDiff values using optimal cutoff values according to METAVIR score (F0-F4).
Statistical analysis was undertaken using Bland-Altman plots and Bayesian prediction analysis.

RESULTS

Inter-reader agreement was very high (mean difference: 0.04±0.43 kPa; -0.03±0.60 kPa for μDiff and μMRE, respectively, not
significant). Correlation between sADC and μDiff was highly significant (r2=0.81, p=6 10-24) with μMRE and μDiff values showing
agreement for each patient (mean difference: -0.02±0.88 kPa, not significant). Complete agreement in fibrosis staging was
obtained in 55% of the patients and good agreement (ΔF=±1) in 36%. Categorizing fibrosis into "insignificant" (F0/F1) and
"significant" (F2-F4) agreement between the two methods reached 85% (63/74, Kappa=0.85).

CONCLUSION

dMRI-based virtual shear modulus values and resulting fibrosis stages showed high agreement with those by MRE. dMRI holds great
potential for the evaluation of liver fibrosis non-invasively without the need for any mechanical vibration setup as an alternative to
MRE and biopsy.

CLINICAL RELEVANCE/APPLICATION

Diffusion MRI based virtual elastography holds great potential as an alternative to MRE to evaluate liver fibrosis non-invasively
without the need for any mechanical vibration setup.
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PURPOSE



The use of the Liver Imaging Reporting and Data System (LI-RADS) has not been validated in non-cirrhotic patients with chronic
hepatitis. This study examines the accuracy of LI-RADS v2018 for hepatocellular carcinoma (HCC) using contrast-enhanced MR
imaging in non-cirrhotic patients with chronic hepatitis.

METHOD AND MATERIALS

This retrospective single-center study was approved by our IRB with waived informed consent requirement. Between 2016 and
2018, 160 patients with chronic hepatitis and histology-proven absence of cirrhosis underwent contrast-enhanced MR imaging. In
consensus, two radiologists retrospectively assigned LI-RADS v2018 categories to each of a total of 161 observations. The
reference standard was histology for malignant lesions and clinical and radiological follow-up for at least one year for benign lesions.
Sensitivity, specificity, accuracy, positive predictive value (PPV), negative predictive value (NPV), and false positive rate (FPR) of
LR-5 for the diagnosis of HCC were estimated.

RESULTS

The final diagnoses and LI-RADS categories of each observation are summarized in Table. Overall, 71 (44.1%) lesions were HCCs,
23 (14.3%) were non-HCC malignancies, and 67 (41.6%) were benign. LI-RADS categories of LR-1, LR-2, LR-3, LR-4, LR-5, and LR-
M were assigned in 6 (3.7%), 43 (26.7%), 15 (9.3%), 12 (7.5%), 70 (43.5%), and 15 (9.3%) observations, respectively. Among LR-
5s, 64 (91.4%) were HCCs and 69 (98.6%) were malignant. The sensitivity, specificity, accuracy, PPV, NPV, and FPR of LR-5 for
HCC were 90.1%, 93.3%, 91.2%, 91.4%, 92.3%, and 6.7%, respectively. Among LR-Ms, 4 (27%) were HCCs and 15 (100%) were
malignant.

CONCLUSION

This single-center, retrospective study suggests that LIRADS v2018 using contrast-enhanced MR imaging has high accuracy for
HCC in non-cirrhotic HCC patients with chronic hepatitis. Multicentric, prospective studies are needed to validate this preliminary
finding.

CLINICAL RELEVANCE/APPLICATION

This single-center, retrospective study suggests that LI-RADS v2018 using contrast-enhanced MRI may be valid in non-cirrhotic
patients with chronic hepatitis. Further studies are warranted.
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PURPOSE

To evaluate MR findings described in PAS and identify those significantly associated with PAS severe enough to result in cesarean
hysterectomy. Interobserver agreement was also assessed.

METHOD AND MATERIALS

We performed an IRB approved retrospective review of 56 pregnancies, from our 2006-2019 MR database referred for clinically
suspected PAS. After randomization, single shot fast spin echo, balanced steady state free precession and T1-weighted sequences
were independently evaluated by two reviewers, one expert and one with 4 years MR experience, after review of 10 test training
cases. Evaluation of 11 variables was performed, including bladder-serosal interface interruption, bridging vessels, placental texture
near the scar, presence of complete or low-lying previa, radiology impression of presence or absence of invasion and degree, bulge
characteristics, dark linear bands or lacunae, and cervical varices. To assess readers agreement, simple kappa and prevalence
adjusted bias adjusted kappa(PABAK) were used. Univariate logistic regressions were used to assess the association with cesarean
hysterectomy.

RESULTS

From the study, 6 of 11 characteristics assessed by the expert were significantly associated(p<0.05) with the outcome of
hysterectomy:interrupted bladder-serosal interface(0.007), serosal bridging vessels(0.005), radiologist prediction of invasion
degree(0.002) and presence(0.02), inhomogeneous texture near scar(0.003) and low-lying or placenta previa(0.0005). Dark linear
band quantification, cervical varices size, lacunae and bulge presence or size were not significant. The reader agreement was fair
to moderate according to PABAK. Simple Kappa was constantly underestimated due to unbalance in the dataset.

CONCLUSION

An expert reader was significantly predictive of presence and degree of invasion with MRI in women whose placental invasion was
severe enough to result in cesarean hysterectomy. Other significant findings included bridging vessels, bladder serosal interruption,
low-lying or complete previa, and inhomogeneous texture near scar. However, in this small series, interobserver agreement was only
fair to moderate, suggesting the need for better-defined variables assessed with more MRI cases and larger training datasets.

CLINICAL RELEVANCE/APPLICATION

Several MR findings were associated with PAS severe enough to result in cesarean hysterectomy, but interobserver agreement
between radiologists remains less than optimal.
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PURPOSE

To evaluate the accuracy of magnetic resonance imaging in diagnosing abnormal placentation.

METHOD AND MATERIALS

A retrospective review of placental MRI exams from December 2004 to January 2019 was performed. MRI reports were reviewed for
suspicion of abnormal placentation. Criteria suggesting pathology included the presence of dark intraplacental bands,
heterogeneous signal intensity, thick nodular contour along the urinary bladder surface, uterine bulging into the bladder, and loss of
the myometrial margin with attention paid to parametrial regions. MRI was considered positive even if only one of these criteria
were present. Comparison was made with findings at either delivery, operation, and pathology reports.

RESULTS

478 MRI exams were reviewed. 279 exams were negative both on MRI and delivery/pathology. 13 exams interpreted as normal on
MRI underwent hysterectomy with pathology demonstrating placenta accreta. 148 exams were interpreted as positive for abnormal
placentation, and were diagnosed as accreta, increta, or percreta on delivery/pathology. 38 cases interpreted as positive on MRI
had normal placental delivery and pathology. MR diagnosis of abnormal placentation had a sensitivity of 92%, specificity of 88%,
PPV of 80%, NPV of 96%, and an accuracy of 89%.

CONCLUSION

Placental adhesive spectrum disorder is a significant cause of maternal morbidity and mortality. Detailed imaging provides important
information critical for the management of patients with this disorder. Prenatal MRI has a high degree of accuracy for the diagnosis
of placenta adhesive spectrum disorder, specifically the myoinvasive forms. MRI provides detailed topographic information and is a
critical component in the workup of patients at high risk for this condition.

CLINICAL RELEVANCE/APPLICATION

Advance knowledge of the diagnosis of abnormal placentation allows for predelivery operative planning and management. With this
information, a multidisciplinary approach to this potentially catastrophic condition can be put into place to prevent significant
morbidity and mortality.
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PURPOSE

To investigate the association of abnormal intraplacental (fetal) vessels on MRI of patients with placenta accreta spectrum (PAS)
disorders with extent of invasiveness and poor clinical outcome

METHOD AND MATERIALS

Between 3/2016-2/2019, 130 high-risk gravid patients for abnormal placentation were referred for dedicated prenatal MRI (mean
age:34.7 years, mean gestational age: 32.5 weeks); all patients underwent C-section within 6 weeks from MRI.
Intraoperative/pathological findings confirmed the presence of PAS in 101/130 patients (percreta: n=58, creta/increta: n=43).
48/101 patients with PAS underwent hysterectomy, whereas in 44/101 patients, bladder repair was performed. All MRIs were
reviewed by consensus by two expert radiologists after completion of the study for the presence of at least one long (>2cm),
intraplacental flow void structure originating from the chorionic plate, crossing the placental parenchyma and reaching the basal
plate, with paucity of branching along its course (stripped fetal vessel). Presence of stripped fetal vessels and their caliper were
statistically tested for any association with degree of invasiveness and peripartum events including intraoperative blood loss,
operation time, and need for hysterectomy or bladder repair.

RESULTS

There was a significant association (p<0.001) between presence of stripped fetal vessels with number of prior C-sections, presence
of placenta percreta, hysterectomy and bladder repair treatment. Subjects with stripped fetal vessels on MRI, had significantly
greater blood loss (1514.2.8vs382.8ml, p<0.001) and increased delivery times (145.2vs60.3min, p<0.001). The diameter of stripped
fetal vessels was greater in patients with >=2 prior C-sections (5.2vs4.3mm,p<0.001), placenta percreta (5.3vs3.6mm,p<0.001),
major bladder repair (6.4vs3.6mm,p<0.001) and caesarian hysterectomy (5.5vs3.5mm,p<0.001); additionally, stripped fetal vessel
diameter was positively and significantly associated with intraoperative blood loss and duration of delivery.

CONCLUSION

The presence and extent of abnormal fetal intraplacental vasculature seems to be related with PAS invasiveness and adverse
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The presence and extent of abnormal fetal intraplacental vasculature seems to be related with PAS invasiveness and adverse
peripartum events.

CLINICAL RELEVANCE/APPLICATION

Accurate prenatal identification of aggressive forms of PAS may optimize treatment planning, improving patients' clinical outcome.
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PURPOSE

To evaluate the difference in apparent diffusion coefficient (ADC) of the placental parenchyma between donor and receptor of
monochorionic diamniotic (MCDA) pregnancies complicated by twin-to-twin transfusion syndrome (TTTS) and compare those values
with a control group of uncomplicated MCDA pairs.

METHOD AND MATERIALS

Prospective monocentric cohort study. Magnetic resonance (MR) was performed prior to surgery in TTTS and electively planned
around 20 weeks (w) of gestation age (GA) for the uncomplicated MCDA cohort. Regions of interest (ROIs) for ADC calculations
were placed at the cord insertion of each twin or as close as possible in velamentous insertion. Another ROI was drawn at the
border of the placenta away from the presumed vascular equator. Intrapair ADC differences for the different ROIs (central (c) and
peripheral (p), resp.) were compared between donor and recipient (Wilcoxon-signed rank test). GA at time of MR and intertwin ADC
differences were compared between TTTS and MCDA twins (Mann-Whitney test).

RESULTS

71 pregnancies were included in the analysis. Median GA at the time of MRI was 21 w (range 18-27) in the uncomplicated (N=47)
and 21 w (range 18 - 29) in the TTTS cohort (N=24) (p=.9). Intrapair ADC differences for the different placental regions and the
difference in mean ADC (=(cADC + pADC)/2) of both regions in TTTS are summarized in the table. Between TTTS and MCDA
cohorts, central ADC measurements in the donor (168 x10^-5 mm^2/s; 159 - 182 x10^-5 mm^2/s) and smallest twin (179 x10^-5
mm^2/s; 166-197 x10^-5 mm^2/s), respectively, differed significantly (p=.02), whereas no differences were observed between
the receptor and larger twin (p=.6). cADC difference between the donor and receptor in TTTS were also larger than those in
uncomplicated MCDA pregnancies (p=0.04).

CONCLUSION

In TTTS, central ADC measurements are helpful to differentiate receptor and donor insertion compared to peripheral ADC
calculations. Furthermore, from an ADC point of view, the receptor seems to exhibit normal values, with the donor behaving
significantly different.

CLINICAL RELEVANCE/APPLICATION

Diffusion weighted imaging has demonstrated differences in pregnancies with abnormal placental function. We want to analyze the
added value of ADC measurements in TTTS twins prior to surgery.
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PURPOSE

To explore the value of MRI in predicting intraoperative massive hemorrhage during hysteroscopic treatment for cesarean scar
pregnancy

METHOD AND MATERIALS

A retrospective analysis of 77 first trimester CSP patients who were diagnosed by MRI and confirmed by operation and pathology
from January 20 to December 2018. According to the intraoperative blood loss, CSP patients were divided into two groups. The
Inclusion criteria of intraoperative massive bleeding group: intraoperative blood loss >=200ml, by hysteroscopic treatment with or
without preoperative bilateral uterine artery embolization or medication; The Inclusion criteria of non-massive bleeding group:
intraoperative blood loss <200ml, by single hysteroscopic treatment without preoperative bilateral uterine artery embolization or
medication. The clinical data and MRI features were compared between the two groups. The multivariate logistic regression analysis
was used to analyze the risk factors of CSP intraoperative massive hemorrhage. The ROC curve was used to evaluate the efficacy
and optimal threshold

RESULTS

Between the intraoperative massive hemorrhage group (11 cases) and non- massive hemorrhage group (66 cases), the gestational
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Between the intraoperative massive hemorrhage group (11 cases) and non- massive hemorrhage group (66 cases), the gestational
age, the maximum diameter of the gestational sac, the depth of the gestational sac, and LUST were significantly different(p <
0.05). There were no significant differences in age, number of cesarean delivery, interval between current CSP and last cesarean,
number of abortions, preoperative ß-HCG, CSP types, gestational sac or uterine hemorrhage between the two groups (P>0.05).
Multivariate logistic regression analysis showed that only the lower uterus scar thickness was significantly different
(P=0.034,OR=2.757, 95% CI=1.082-7.028). The ROC curve analysis showed that the AUC of the gestational age, the maximum
diameter of the gestational sac, the depth of the gestational sag and LUST were 75.0%, 82.1%, 85.9%, and 91.5%, respectively.
The best predictor is the LUST and the optimal cutoff value is 2.2mm, the diagnostic sensitivity, specificity, and the Youden index
are 90.9%, 74.2%, and 65.2%, respectively.

CONCLUSION

Preoperative MRI can accurately predict the risk of major bleeding during cesarean section scar pregnancy and guide treatment

CLINICAL RELEVANCE/APPLICATION

To inverstigate risk factors of intraoperative excessive haemorrhage during during hysteroscopic treatment of cesarean scar
pregnancy, and to guide treatment.
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PURPOSE

To evaluate the role of shear wave placental elastography (SWE) in pre-clampsia (PE) and to give a cut off value of elasticity that
would help in prediction of pre-eclampsia in early second trimester (14-20 weeks of period of gestation).

METHOD AND MATERIALS

A total of 230 patients who presented in obstetric OPD between 14-20 weeks of gestation and were willing to have delivery in our
instituition were enrolled in the study. After taking detailed obstetric history, gray scale obstetric ultrasound with doppler scan SWE
was performed. Mean value of elasticity was taken in every patient; and data were analysed to give the best cut-off value that
would determine the diagnosis of PE. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
diagnostic accuracy for prediction of PE were calculated based on SWE measurements. Statistical analysis was done using
Statistical Package for Social Sciences (SPSS) version 21.0. A p value of <0.05 was considered statistically significant.

RESULTS

There was a statically significant difference in the value of elasticity in normal patients and in those who developed PE. The study
concluded cut-off value of 2.9667 kPa for prediction of pre-eclampsia, with a sensitivity of 92%, specificity of 91.71%, PPV of
57.5% and NPV of 98.9% in a statistically significant manner with p-value of <0.05.

CONCLUSION

Placental stiffness is higher in patients who develop pre-eclampsia during pregnancy. It can be quantitatively measured by shear
wave elastography values for prediction of pre-eclampsia in early second trimester.

CLINICAL RELEVANCE/APPLICATION

Placental elastographic values were statistically significant and higher in the patients developing preeclampsia in later pregnancy.
Shear wave elastography can help us to diagnose this life threatening condition in early second trimester before the clinical
appearance of preeclampsia, and act to provide early treatment and antenatal care to reduce the devastating maternal as well as
fetal outcomes.
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To evaluate different features of brain development by Magnetic Resonance Imaging (MRI) in intrauterine growth restricted (IUGR)
fetuses compared to normally-grown fetuses.

METHOD AND MATERIALS

3T MRI was performed in 42 IUGR and 28 nearly age-matched normally-grown fetuses using T2-weighted half Fourier acquisition
single-shot turbo spin echo (HASTE). Cortical thickness was assessed in 4 brain regions (insula, frontal, occipital and temporal) and
corrected by biparietal diameter/2. Also whole brain area (WBA) at the level of cavum septum pellucidum and area of 6 brain regions
(frontal, temporal, occipital, cerebellum, midbrain and pons) were evaluated and corrected by WBA and compared between the two
groups. Any cases with brain structural anomaly were excluded. All fetuses were followed until birth.

RESULTS

No significant differences were found about maternal characteristic and fetal gestational age between two groups. IUGR fetuses
had significantly lower birth weight (2377 g vs 2965 g in control group). Brain signal was normal in all cases. The corrected
thickness of cortex was significantly thinner in insula and temporal lobes in IUGR fetuses compared to control group (0.034 vs 0.043
and 0.036 vs 0.047 respectively, P value of < 0.05), but there was no significant different in frontal and occipital lobes. IUGR
fetuses has significantly smaller WBA. The assessed corrected area of brain regions was not significantly different between groups
except the corrected area of cerebellum which was smaller in normally-grown fetuses (0.147 vs 0.130, P value of < 0.05). During
follow up, there was only one still birth in IUGR group.

CONCLUSION

IUGR fetuses had a significantly thinner Insular and temporal lobe cortex and smaller WBA. Among different brain regions, cerebellum
was less affected by growth restriction.

CLINICAL RELEVANCE/APPLICATION

Growth restriction significantly affects brain development and the fetal MRI has a potential value to assess the various aspects of
this effect.
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PURPOSE

To evaluate the correlation of fetal anterior abdominal wall thickness and other standard fetal biometric parameters between 36-39
weeks of gestation with neonatal birth weight in pregnancies with gestational diabetes.

METHOD AND MATERIALS

This is a prospective cohort study conducted in a tertiary care Centre with institutional ethics approval. One hundred singleton
pregnancies with gestational diabetes mellitus (GDM) between 36-39 weeks of gestation were included after informed written
consent. Exclusion criteria comprised of women with diseases known to affect fetal growth, uncertain gestational age, fetuses with
congenital anomalies and intrauterine growth restriction. Standard fetal biometry parameters including Biparietal diameter (BPD),
head circumference (HC), abdominal circumference (AC), femur length (FL) and estimated fetal weight (EFW) were measured. Fetal
anterior abdominal wall thickness (FAAWT) was measured ultrasonographically in AC view. Actual neonatal birth weights were
recorded. Birth weight >90th centile (INTERGROWTH-21st charts) was considered as a cut-off for macrosomia. Statistical analysis
was done and 95% confidence level was considered significant for all tests.

RESULTS

16 out of 100 neonates were found to be macrosomic (16%). Third trimester mean FAAWT was significantly higher in macrosomic
babies (6.36±0.5 mm) as compared to non-macrosomic babies (5.54±0.61 mm) (p-value <0.0001). A FAAWT >6 mm (ROC curve
derived) provided sensitivity of 87.5% (95% CI 61.7-98.4), specificity of 75% (95% CI 64.4-83.8), PPV of 40% (95% CI 23.9-57.9)
and NPV of 96.9% (95% CI 89.3-99.6) for prediction of macrosomia. While other standard fetal biometric parameters (BPD, HC, AC,
FL and EFW) did not correlate well with actual birth weight in neonates with macrosomia in GDM patients, only FAAWT was found to
have statistically significant correlation (correlation coefficient of 0.626, p-value 0.009).

CONCLUSION

The FAAWT was the only fetal sonographic parameter to have significant correlation with neonatal birth weight in macrosomic
neonates of GDM mothers. We found a high sensitivity (87.5%), specificity (75%) and NPV (96.9%) which suggests that FAAWT <6
mm can quite confidently rule out macrosomia in pregnancies with GDM.

CLINICAL RELEVANCE/APPLICATION

FAAWT is a promising and easily measurable parameter to rule out fetal macrosomia in late third trimester in pregnancies with GDM,
thus, allowing proper obstetric management .
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PURPOSE

Cerebellar white matter connectivity plays a crucial role in affective, cognitive and motor processing. Prenatal diffusion tensor
imaging (DTI) can non-invasively visualize major white-matter tracts of the fetal forebrain. We retrospectively assessed the
success rate of visualizing the superior, middle and inferior cerebellar peduncle (SCP, MCP and ICP) as well as transverse pontine
fibers (TPF) in the third trimester.

METHOD AND MATERIALS

Cases with DTI sequences (b-value of 700 s/mm², 16 gradient encoding directions) covering the cerebellum were retrospectively
assessed. Deterministic tractography was performed using the Philips IntelliSpace software based on at least two regions of
interest. A visibility score was calculated as the fraction of visible tracts divided by the amount of potentially visible tracts.

RESULTS

14 Fetal MRI were assessed (9 with 1.5T and 5 with 3T MRI) with 38.51±1.00 GW (mean±standard deviation) at 1.5 T and
35.80±1.20 at 3T. There was no significant difference (p=.66) between the scores of 1.5T (0.69±0.27) and 3T (0.74±0.17). SCP
could be depicted in 71% of cases, MCP in 71%, ICP in 55% and TPF in 93%.

CONCLUSION

Prenatal tractography of cerebellar white matter tracts is feasible in the third trimester and shows excellent correlation with the
respective anatomy. Fetal MR based DTI thus may improve the characterization of infratentorial malformations during the third
trimester, when ultrasound is limited by acoustic shadowing at the skull base.

CLINICAL RELEVANCE/APPLICATION

Fetal MR tractography with diffusion tensor imaging can demonstrate cerebellar white matter tracts in the third trimester of
pregnancy. This could improve the characterization of infratentorial malformations prenatally.
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PURPOSE

To compare the diagnostic performance of Mamma-MRI, axillary MRI, axillary 18F-FDG PET/MRI and axillary sonography in the
detection of lymph node metastases in patients suffering from breast cancer.

METHOD AND MATERIALS

56 female patients with breast cancer (mean age 53.5±12.2 years) with newly diagnosed, histopathologically proven breast cancer
were prospectively enrolled in this two-center trial. All patients underwent dedicated prone 18F-FDG breast PET/MRI and supine
whole-body 18F-FDG PET/MRI as well as axillary sonography. Sentinel lymph node biopsy (SLNB) and/or axillary lymph node
dissection were performed in all patients and histopathology served as reference standard. Sensitivity, specificity, PPV, NPV and
accuracy regarding axillary lymph node assessment were calculated for dedicated breast MRI, axillary MRI, axillary 18F-FDG PET/MRI
and axillary sonography.

RESULTS

According to the reference standard, lymph node metastases were present in 25 patients with a total of 78 metastases. On a
patient based analysis, dedicated breast MRI identified 14/25 (56%), axillary MRI 15/25 (60%), axillary PET/MRI 19/25 (76%) and
axillary sonography 18/25 (72%) of the patients with a positive nodal status. On a lesion-based analysis, sensitivity, specificity,
PPV, NPV and accuracy were 54.5%, 88.9%, 88.9%, 54.5% and 67.6% for breast MRI; 55.1%, 90%, 89.3%, 53.2% and 57,5% for
axillary MRI; 71.4%, 92.1%, 65.0%, 89.7% and 78.2% for axillary PET/MRI and 60.0%, 86.2%, 84.0%, 61.1% and 71.9% for axillary
sonography.

CONCLUSION

18F-FDG PET/MRI and sonography serve equally acceptable diagnostic accuracy for nodal staging in breast cancer patients and are
both superior to dedicated breast MRI or supine whole-body MRI. Although PET/MRI provides important information for staging
workup breast cancer patients, neither PET/MRI nor axillary sonography do reliably differentiate N-positive from N-negative breast
cancer patients.

CLINICAL RELEVANCE/APPLICATION

Sentinel lymph node biopsy cannot be replaced by imaging procedures alone and is still mandatory for staging breast cancer
patients.
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PURPOSE

Aim of the study was to assess whether simultaneous PET/MRI could be helpful in the early prediction of the response to
neoadjuvant chemotherapy (NAC) in patients with locally advanced breast cancer (LABC).

METHOD AND MATERIALS

Between January 2017 and July 2018, 20 consecutive patients (mean age 45 yrs) with LABC who underwent anthracycline- and
taxane-based neoadjuvant chemotherapy (NAC) followed by surgical resection were prospectively enrolled. Simultaneous breast
PET/MRI examination was performed twice in each patient, one week before NAC and early after the second anthracycline cycle.
PET/MRI images were analyzed to extract quantitative diffusion (ADCmin, ADCmean), perfusion (Ktrans, Kep, Ve, IAUC) and
metabolic (SUV2d, SUV3d, MTV) parameters. The variation of each parameter (delta, D) after the second anthracycline cycle was
then calculated. The normality of the data was tested using the Shapiro-Wilk test. Differences in terms of pre-treatment and D
parameters between patients histologically classified as complete response (CR) and partial response (PR) were compared using of
the nonparametric Mann-Whitney U test. Logistic regression analysis was performed to identify imaging parameters predictive of the
response.

RESULTS

D-Size, D-Ktrans, Kep, D-Kep, MTV and D-MTV resulted significantly different (p<0.03) between patients who showed CR and PR.
In detail, pre-treatment Kep and MTV were significantly lower in patients with CR while the variation of each parameter was
significantly higher in patients with CR as compared to patients with PR. A cut-off value of 5.09 D-MTV perfectly predicted the
response to treatment (Figure 1). MRI parameters significantly associated to the response to treatment were D-Ktrans (p=0.05),
Kep (0.04), and D-Kep (0.05).

CONCLUSION

Simultaneous breast PET/MRI could be useful to early predict the response to NAC in patients with LABC. Our preliminary
observations show that functional (i.e. perfusion and metabolic) rather than morphological parameters may identify patients who
will respond completely, particularly using both pre-treatment and the variation of quantitative parameters early after the second
cycle of NAC.

CLINICAL RELEVANCE/APPLICATION

Simultaneous breast PET/MRI may be useful for early identification of LABC patients who would benefit from continuing NAC or for
whom surgical excision could be optionally considered.
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PURPOSE

To compare tumor 18F-FDG uptake measured with 10 min PET acquisition using breast PET/MRI harmonized with prone PET/CT in
patients with newly diagnosed invasive breast cancer.

METHOD AND MATERIALS

This HIPAA-compliant, IRB-approved single-institution, prospective study was performed from 2016 to 2018. Patients with biopsy-
proven invasive breast cancer undergoing preoperative breast MRI were included. Patients who were pregnant, lactating, had
implants, or underwent neoadjuvant therapy were not eligible. Fasting subjects underwent PET/CT (Discovery 710) of the breasts
60 min after injection of 10 mCi 18F-FDG. Patients were scanned at one bed position for 10 min in the prone position using the
breast MRI coil housing with metal components removed. A low dose CT scan was obtained for attenuation correction. Subjects
then underwent simultaneous breast PET/MRI (Signa 3.0T PET/MR) using an 8-channel breast coil 85 min after 18F-FDG injection.
Standard clinical breast MRI sequences and Dixon-based sequences for attenuation correction were obtained simultaneously with
the PET acquisition for 30 min. PET reconstruction was harmonized between scanners based on phantom scans. For analysis, the
first 10 min of PET/MRI acquisition was compared to PET/CT. Standardized uptake value (SUV) measurements were performed for
the tumor and contralateral normal (nl) fibroglandular tissue. Bland-Altman analysis was performed to determine measurement bias
and 95% limits of agreement.

RESULTS
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23 women (mean 49.6 yrs; 33-70) with 24 biopsy-proven sites of invasive breast carcinoma participated. Mean lesion size was 3.8
cm (1.1-8.8 cm) on MRI. Mean±SEM for tumor SUVmax, tumor SUVmean, and nl breast SUVmean for PET/MRI vs PET/CT,
respectively, were 8.6±1.3 vs 7.3±1.1, 4.9±0.76 vs 3.7±0.57, and 1.4±0.083 vs 1.3±0.090. Measurement bias for PET/MRI vs
PET/CT was 15.6% [-15.1,46.2] for tumor SUVmax, 28.7% [-7.21,64.6] for tumor SUVmean, 3.74% [-29.3,36.7] for tumor
SUVmax/nl breast SUVmean, and 17.1% [-18.2,52.5] for tumor SUVmean/nl breast SUVmean.

CONCLUSION

Quantitative assessment of 18F-FDG uptake of invasive breast cancer is feasible using simultaneous breast PET/MRI with
acceptable agreement between PET/MRI and PET/CT.

CLINICAL RELEVANCE/APPLICATION

Establishing the agreement between PET/CT and simultaneous breast PET/MRI for tumor 18F-FDG uptake is important for potential
clinical applications such as neoadjuvant therapy response assessment.

Participants
Mingxiang Sun, Shanghai, China (Abstract Co-Author) Nothing to Disclose
Mu Lin, Shanghai, China (Abstract Co-Author) Employee, Siemens AG
Liling Peng, Shanghai, China (Abstract Co-Author) Nothing to Disclose
Xin Gao, MD, Shanghai , China (Presenter) Nothing to Disclose
Holger Schmidt, Erlangen, Germany (Abstract Co-Author) Employee, Siemens AG

PURPOSE

To compare fluorine fluorodeoxyglucose (18F-FDG) combined positron emission tomography and magnetic resonance imaging
(PET/MRI) with 18F-FDG combined positron emission tomography and computed tomography (PET/CT) in terms of organ-specific
lesion detection in asymptomatic subjects for cancer screening.

METHOD AND MATERIALS

2794 individuals undergoing PET/MRI (Biograph mMR, Siemens Healthcare, Erlangen, Germany) and 4283 individuals undergoing
PET/CT examinations (Biograph mCT, Siemens Healthcare, Knoxville, USA), from January 2016 to December 2017 in our center, were
enrolled for this retrospective study. The local ethics committee approved this study. Written, informed consent was obtained from
all subjects. Besides PET/MRI and PET/CT examinations, the screening methods included ultrasound, CT (for PET/MRI), MRI (for
PET/CT) and tumor marker tests of CEA, CA19-9, PSA (for male) and CA125 (for female), dependent on the cancer type. Subjects
who had no positive findings in the following 12 months were considered as 'cancer negative'.

RESULTS

In the 2794 subjects, PET/MRI detected 66 suspicious lesions, 54 of them were diagnosed as malignant tumors (true positive) and
12 of them were benign (false positive). 12 malignant tumors were missed but detected by other modalities (false negative). The
detection rate, sensitivity, specificity, PPV and NPV of PET/MRI screening were 1.93% (54/2794), 81.8% (54/66), 99.5%
(2715/2728), 81.8% (54/66) and 99.5% (2715/2728) respectively. In the 4283 subjects, PET/CT detected 55 suspicious lesions and
48 of them were malignant tumors (true positive) and 7 of them were benign (false positive). 7 malignant tumors were missed but
detected by other modalities (false negative). The detection rate, sensitivity, specificity, PPV and NPV of PET/CT screening were
1.12% (48/4283), 87.3% (48/55), 99.8% (4228/4283), 87.3% (48/55) and 99.8% (4228/4283) respectively. The detailed
distribution of cancer types is shown in Figure.

CONCLUSION

To our best knowledge, this is the first work to compare the diagnostic values of PET/MRI and PET/CT for cancer screening in
asymptomatic subjects. Both methods can detect a wide variety of cancer at early stage.

CLINICAL RELEVANCE/APPLICATION

Compared to PET/CT, PET/MRI has a higher detection rate and a higher sensitivity in solid organs except lung. Considering also the
reduced radiation dose, PET/MRI is recommended as part of a cancer screening program for asymptomatic subjects.

Participants
Nils M. Bruckmann, MD, Duesseldorf, Germany (Presenter) Nothing to Disclose
Julian Kirchner, Dusseldorf, Germany (Abstract Co-Author) Nothing to Disclose
Ole Martin, Duesseldorf, Germany (Abstract Co-Author) Nothing to Disclose
Benedikt M. Schaarschmidt, MD, Essen, Germany (Abstract Co-Author) Nothing to Disclose
Lale Umutlu, MD, Essen, Germany (Abstract Co-Author) Consultant, Bayer AG
Gerald Antoch, MD, Dusseldorf, Germany (Abstract Co-Author) Nothing to Disclose
Lino Sawicki, MD, Dusseldorf, Germany (Abstract Co-Author) Nothing to Disclose

PURPOSE

To evaluate and compare the diagnostic potential of whole-body MRI and 18F-FDG PET/MRI for N and M staging in newly
diagnosed, histopathological proven breast cancer.

METHOD AND MATERIALS

A total of 77 patients with newly diagnosed, histopathological proven breast cancer were enrolled in this study prospectively. All
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patient underwent a whole-body 18F-FDG PET/MRI in supine position. The MRI protocol included a transverse T2-weighted, a T1-
weighted and a DWI sequence of the whole body from head to the thigh. The N and M staging was assessed according to the
eighth edition of the American Joint Committee on Cancer staging manual in MRI datasets alone and in 18F-FDG PET/MRI datasets,
respectively. Histopathology or follow up examination as reference standard were available in all 77 patients for N and M staging. A
McNemar chi2 test was performed to investigate whether differences in the evaluation of the correct N and M stage between 18F-
FDG PET/MRI and MRI were statistically significant.

RESULTS

MRI and PET/MRI were concordant for N and M staging in 74 of 77 (96.1%) patients. Compared to the reference standard, PET/MRI
as well as MRI determined a correct N and M stage in 57/77 (74%) of the patients, respectively. A positive nodal status was
present in 33/77 patients (43%). PET/MRI determined the N stage correctly in 62 of 77 (80.5%) patients with a sensitivity of
78.8% and a specificity of 93.2%. MRI determined the N stage correctly in 61 of 77 (79%) with a sensitivity of 75.8% and a
specificity of 93.2%. Distant metastases were present in 4/77 patients (5%). PET/MRI detected all of the histopathological proven
metastases (100% identification), while one metastasis was missed in MRI (75% identification). Additionally, PET/MRI leads to false-
positive findings in 6 patients (8%) and MRI in 5 patients (7%). No statistically significant differences between the modalities were
seen.

CONCLUSION

18F-FDG PET/MRI was shown to be slightly superior to MRI in the N and M staging in primary breast cancer patients. However, both
modalities bear the risk to overestimate the M-stage.

CLINICAL RELEVANCE/APPLICATION

A whole-body 18F-FDG PET/MRI and MRI are highly accurate for evaluating the M stage in breast cancer patients and therefore
could be considered in combination with a dedicated breast 18F-FDG PET/MRI as staging method of choice at time of diagnosis.
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PURPOSE

To correlate prognostically relevant immunohistochemical parameters of breast cancer with simultaneously acquired standardized
uptake values (SUV) and apparent diffusion coefficient (ADC) derived from hybrid PET/MRI.

METHOD AND MATERIALS

56 female patients with therapy naive, histologically proven breast cancer (mean age 54.1±12.0 years) underwent dedicated prone
18F-FDG breast PET/MRI and supine whole-body 18F-FDG PET/MRI. As part of the diagnostic imaging protocol, diffusion-weighted
imaging (DWI, b values: 0, 500, 1000 s/mm²) was performed simultaneously with PET acquisition. A region of interest (ROI)
encompassing the entire primary tumor was drawn into each patient's breast and prone PET/MR images to determine the glucose
metabolism represented by maximum and mean SUV and into ADC maps to assess tumor cellularity represented by mean and
minimum ADC values. Histopathological tumor grading as well as additional prognostically relevant immunohistochemical markers, i.e.
Ki-67, progesterone, estrogen receptor, and human epidermal growth factor receptor 2 (HER2/neu) were determined.

RESULTS

We found a significant inverse correlation between both SUV- and ADC-values derived from breast PET/MRI (r=-0.49 for SUVmean
vs. ADCmean and r=-0.43 for SUVmax vs. ADCmin, both p<0.001). Tumor grading as well as Ki67 showed a significant positive
correlation with SUVmean from both whole-body PET/MRI (r=0.42 and r=0.37, p<0.001) and breast PET/MRI (r=0.37 and r=0.32,
p<0.01). For immunohistochemical markers, HER2/neu significantly correlates inverse with ADC-values from breast PET/MRI (r=-
0.35, p<0.01). In addition, estrogen receptor expression showed significant inverse correlation with SUV-values from whole-body
PET/MRI (r=-0.47, p<0.001) and breast PET/MRI (r=-0.45, p<0.001).

CONCLUSION

The present data show a correlation between increased glucose-metabolism, cellularity, degree of differentiation as well as Ki67
and HER2/neu expression of breast cancer primaries. 18F-FDG-PET and DWI from hybrid PET/MRI may offer complementary
information for evaluation of breast cancer aggressiveness in initial staging and treatment response.

CLINICAL RELEVANCE/APPLICATION

Easily applicable information from PET/MRI leads to complementary knowledge in breast cancer staging workup. This could help to
identify high-risk patients efficiently.
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PURPOSE

To investigate whether the differences between the traditional staging imaging algorithm and 18F-FDG PET/MR lead to different
therapeutic decisions in patients with breast carcinoma

METHOD AND MATERIALS

A total of 57 female patients with newly diagnosed breast cancer and elevated pre-test probability for distant metastases (initial
tumor stage, immunohistochemical receptor expression) from two centers were prospectively included in this study. The traditional
staging imaging algorithm was performed in clinical routine at the home institution of the patient. Additionally, each patient
underwent a PET/MRI including dedicated diagnostic breast imaging and a whole-body MRI. Tumor stage was determined according
to AJCC Staging Manual separately for both, 18F-FDG PET/MR and traditional staging algorithm. To determine the different
treatment strategies each patient was discussed two times in separate DMT sessions. In one, the determination of the treatment
strategy was based exclusively on the results of the traditional algorithm and in the other on the PET/MR. The primary endpoint
was the incidence of differences between the therapy recommendations. The secondary endpoint was the comparison of diagnostic
accuracy between the traditional staging algorithm and PET/MR for the TNM classification.

RESULTS

PET/MR and the traditional staging algorithm agreed on TNM-stages in 45 of 57 (78.9%) patients. All deviations between were due
to a higher stage in PET/MR. Compared with the reference standard, PET/MR determined correct stage in 53/57 (93.0%) and the
traditional staging algorithm in 43/57 (75.4%), respectively and resulting in a significant higher diagnostic accuracy in PET/MR.
Different therapeutic decisions between PET/MR and the traditional staging algorithm occurred in 7/57 (12.3%) of the patients.

CONCLUSION

For breast cancer patients with elevated pre-test probability for distant metastases a change of the therapy regime occurs in
12.3% compared to the traditional staging algorithm when staged by 18F-FDG PET/MR. Furthermore the study revealed the
diagnostic superiority for determining the exact TNM stage of 18F-FDG PET/MR over the traditional staging algorithm

CLINICAL RELEVANCE/APPLICATION

Current guidelines should consider systemic staging with 18F-FDG-PET/MRI in breast cancer patients with elevated pre-test
probability for distant metastases at the time of initial diagnosis.
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PURPOSE

A total-body PET scanner like EXPLORER provides a substantial sensitivity gain of a factor of approximately 40 over current clinical
PET scanners. The 40-fold increase in the effective sensitivity can reduce total radiation dose by 1/40th; however, the extra
radiation dose of CT for PET attenuation and scatter correction (ASC) will mitigate the merit of the ultralow-dose PET. Therefore,
we propose CT-less direct ASC without any intermediate step using deep learning (DL) potentially for total-body PET.

METHOD AND MATERIALS

In an IRB-approved study, we obtained images from 59 whole-body 18F-FDG PET/CT studies that were acquired from March 2016
through August 2017. A deep convolutional neural network (DCNN) was implemented with the 59 pairs of uncorrected PET (without
ASC; PETUC) and corrected PET (with ASC; PETASC) as inputs to predict attenuation-scatter corrected PET (PETDCNN) directly
from uncorrected PET (50/9 split for training and test data). Quality of the predicted images (PETDCNN) was evaluated using
standardized uptake values (SUV) by the normalized root mean square error (NRMSE), peak signal to noise ratio (PSNR), and
structural similarity index (SSIM). Statistical analyses were performed using joint and error histograms.

RESULTS

The overall performance of PETDCNN is quantitatively comparable to CT-based ASC (PETASC). Across the test set of 9 subjects,
the NRMSE was 0.26 ± 0.05; the average PSNR was 14.75 ± 3.22; the average SSIM was 0.94 ± 0.03, demonstrating high image
similarity between PETDCNN and reference PETASC. The joint histogram shows the voxel-wise similarity between PETDCNN and
reference PETASC with the slope of 1.05 and R2 of 0.90 which was consistent with the result of the error histogram where most of
errors (~ 90%) stay within ±0.5 SUV differences.

CONCLUSION

We demonstrated the feasibility of CT-less direct ASC using deep learning potentially for total-body PET. The clinical translation of
our approach will remove the need of CT scans for PET ASC, which results in significant reduction of radiation dose particularly for
pediatric patients or treatment follow-ups.
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CLINICAL RELEVANCE/APPLICATION

Our proposed DL method can remove the need of CT for PET ASC, which reduces the radiation dose from a whole-body CT scan,
preserving the merit of ultra-low dose imaging in total-body PET.
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PURPOSE

The goal of this study was to evaluate the accuracy of quantitative standardized uptake values (SUV) for noisy PET scans acquired
4x faster and subsequently enhanced using deep learning.

METHOD AND MATERIALS

15 subjects (7 male, 8 female; mean age: 67 years, range: 45;85 yrs, average BMI: 30, range: 19-48) referred for clinical whole-
body PET/CT exams underwent two separate PET scans - one with the standard acquisition duration followed by one acquired 4
times faster, following IRB approval and informed consent. The 4x faster PET images were enhanced using a deep learning (DL)
software (SubtlePET, Subtle Medical, Menlo Park, CA). One nuclear medicine physician reviewed the standard acquisition PET
images, identified possible lesions and some normal regions, and drew regions of interest (ROIs) in OsiriX. The same lesions were
reviewed on the DL-enhanced 4x faster scan images and the ROIs from the standard acquisition were propagated to the DL-
enhanced 4x faster scan. Quantitative mean and maximum SUV values per ROI between the standard and DL-enhanced 4x faster
acquisitions were visualized using Bland-Altman tests and compared using concordance correlation coefficients (CCC), linear
regressions, and Mann-Whitney U-Tests.

RESULTS

A total of 63 ROIs were identified in the standard acquisition PET images. The Bland-Altman plot in Fig.1a-b (dotted line indicating
mean, and dashed line indicating 95% limits of agreement) showed minimal differences between SUVs obtained from the two sets of
scans, with almost all values contained within the 95% limits of agreement interval. CCC and linear Pearson coefficient values of
0.99 for both SUV-max and SUV-mean indicated very strong agreement between the SUV values from standard acquisition and DL-
enhanced scan (Fig.1c-d, where the dotted line indicates the unity line). This was further indicated by the lack of statistical
significance of p=0.68 for SUV-max and p=0.77 for SUV-mean values using the Mann-Whitney U-Test. Sample images can also be
seen in Fig.1.

CONCLUSION

Deep learning can enhance 4x faster PET acquisitions without compromising quantitative SUV values compared a standard duration
acquisition.

CLINICAL RELEVANCE/APPLICATION

Deep learning can enhance image quality of noisy 4x faster PET acquisitions thereby enabling higher comfort for patients, higher
throughput of PET scans for hospitals, or reduced radiotracer dosages.

Printed on: 01/07/20
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PURPOSE

Intact myelin is crucial for efficient signal transfer in the central nervous system. Neurodegenerative diseases such as MS and
dementia result in myelin damage and the associated impairment of motor and cognitive function. Quantitative assessment of
myelination is an important clinical biomarker in the treatment and follow-up of patients. Myelin can be measured using synthetic
MRI; the measurement of the R1 and R2 relaxation and proton density PD in conjunction with a myelin model can provide myelin
partial volume maps for the entire brain. Recently, a 3D acquisition method was developed for high-resolution, isotropic synthetic
MRI. The purpose of this work was to compare myelin detection based on the 3D method with the more established 2D method.

METHOD AND MATERIALS

The 3D QALAS sequence is a segmented spoiled gradient echo sequence with 5 parallel acquisitions, interleaved with a T2
preparation and inversion pulse. The 2D MDME sequence (MAGiC) is a saturation recovery multi-slice TSE sequence with multi-echo
read-out. Both sequences had a scan time of 6:10 minutes. The scanner was a patched Philips Ingenia 3T. Post-processing was
performed by a prototype version based on SyMRI 11.1 (SyntheticMR, Sweden). A group of 12 volunteers was acquired two times
with 3D QALAS and 2 times MDME in SAG orientation, both at 1.5T and 3T, to correlate automatically segmented myelin volume and
myelin fraction of the brain.

RESULTS

The mean myelin volume for the entire group was 183 mL and the mean brain volume was 1300 mL (14.1%). A high correlation was
found between volumes determined by QALAS and MDME. The Pearson correlation coefficient was 0.94, the mean difference was
0±13 mL. The difference between measurement 1 and 2 was -2±10 mL at 1.5T and 1±13 mL at 3T for QALAS whereas it was 0±4
mL at 1.5T and -3±4 mL at 3T for MDME. In Fig.1 representative images are shown for myelin mapping using MDME SAG, MDME AX
and 3D QALAS. The color scale range is 0-40% partial volume.

CONCLUSION

Myelin measurements using 3D QALAS provides very similar values myelin and brain volumes in comparison to 2D MDME. The
advantage of 3D QALAS is the ability to view the data in all orientations.

CLINICAL RELEVANCE/APPLICATION

High-resolution 3D myelin imaging can be done in a short scan time using synthetic MRI. The same data also provides conventional
T1W, T2W and FLAIR images.
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PURPOSE

Gadolinium(Gd) enhancement of multiple sclerosis (MS) lesions in T1W imaging (T1W+Gd) is the currently practiced method to
differentiate active from inactive lesions. Our primary aim is to study the evaluation of Quantitative SWI in differentiating active
from inactive lesions of MS using SWI phase values , there by assessing the variations in the iron content.

METHOD AND MATERIALS

In this prospective study, clinical data and images from patients who underwent MRI from September 2017 to January 2019 were
reviewed. Lesions were divided into two groups; active (Group 1) and inactive (Group 2) lesions based on contrast enhancement.
Phase values of the lesions (PL) and the contralateral normal white matter (PNWM) were calculated using SPIN software by drawing
ROI. Subtracted phase values (PS=PL - PNWM) and iron content (PS /3) of the lesions were calculated in both groups. The means
were compared by student T test and statistical significance was determined as p value < 0.05. Using ROC curve , a optimum cut
off value with sensitivity and specificity were calculated

RESULTS

48 active lesions from 25 patients (Group 1) and 52 inactive lesions from 27patients (Group 2) were analysed. Mean subtracted
phase values in group 1 and 2 were 3.64 and 15.84 respectively. The iron content (Mean±SD) of the inactive lesions was found to
be higher (5.39 ±1.72 µg/g) than the active lesions (1.21±0.52 µg/g), which was statistically significant (P value <0.001). A cut off
value of >2.5 µg/g will provide a sensitivity and specificity of 96.5% and 96.4% respectively to detect inactive lesion

CONCLUSION

Quantification of iron content using SWI phase values will differentiate active from inactive lesions, which can be a novel imaging
biomarker in assessing disease activity.

CLINICAL RELEVANCE/APPLICATION

1.Various studies have concluded that repetitive use of Gd leads to deposition in brain accelerating secondary progression and
atrophy inspite of normal renal function 2. Thus it can be a novel imaging biomarker to identify disease activity in patients who
undergo routine neuroimaging for MS.
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PURPOSE

White matter hyperintensities (WMH) on magnetic resonance imaging (MRI) increase with age and are associated with stroke,
cognitive decline, and dementia. Although consistent assessment of WMH burden is crucial for epidemiological and clinical studies,
little evidence is available about the performance of proposed visual rating scales. We used deep-learning-based models to compare
three visual WMH rating scales.

METHOD AND MATERIALS

We studied 418 healthy participants (mean, 66.67±7.96 years [range, 50-96 years]) consecutively recruited in a population-based
aging study. All imaging studies were obtained on a 1.5 T MRI system (Vantage Elan, Canon Medical Systems, Japan). WMHs were
rated according to Fazekas' scale (FZ), Age-Related White Matter Change (ARWMC) scale, and van Swieten's (VS) scale. For each
scale, WMH burden was categorized as none or slight, moderate, or severe. Artifacts, lacunae, and chronic territorial infarcts were
excluded. We used convolutional neural networks to assess WMH-metrics, including volume, dissemination, number of lesions, and
mean entropy. We used t-tests to compare group means.

RESULTS

The different scales classified WMH burden as none or slight (FZ=331 subjects [mean WMH volume 0.487±0.639 mL]; ARWMC=327
subjects [0.477±0.625 mL]; VS=186 subjects [0.231±0.361 mL]), moderate (FZ=69 subjects [3.529±2.652 mL], ARWMC=70
subjects [3.404±2.604 mL], VS=177 [1.192±1.561 mL]), and severe (FZ=18 subjects [9.568±4.795 mL], ARWMC=21 subjects
[8.707±5.068 mL], VS=57 subjects [5.675±4.326 mL]). On FZ and ARWMC, WMH volumes in each category were similar. However,
on SV, WMH volumes in all categories were smaller than on FZ and ARWMC (P<0.001). Additionally, on FZ and ARWMC, WMH
dissemination, number of lesions and mean entropy in moderate and severe category were also similar.
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CONCLUSION

Our results indicate that FZ and ARWMC ratings of WMH CNN-based quantification are similar; SV tends to underrate WMH burden.
Therefore, FZ and ARWMC could be applied equally to assess WMH characterization.

CLINICAL RELEVANCE/APPLICATION

FZ and ARWMC scales and volumes provide near-equivalent estimates of WMH burden; therefore, either can be used.

Participants
Jiwoong Kim, PhD, Seoul, Korea, Republic Of (Presenter) Nothing to Disclose
Jin Hee Jang, MD, Seoul, Korea, Republic Of (Abstract Co-Author) Spouse, Employee, VUNO Inc
Yoonho Nam, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Wojoon Kim, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Yangsean P. Choi, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Na-Young Shin, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Kookjin Ahn, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose
Bum-Soo Kim, MD, PhD, Seoul, Korea, Republic Of (Abstract Co-Author) Nothing to Disclose

For information about this presentation, contact:

znee@catholic.ac.kr

PURPOSE

While recent advances in machine learning could enable automatic segmentation of multiple sclerosis (MS) lesions in brain MRI,
many algorithms were based on the supervised learning. One caveat to this approach is its demand for large volume of labeled data
with high quality. Considering difficulty of labeling, an approach of the unsupervised scheme can be an alternative solution to this
self-contradictory problem. Here, we developed an algorithm based on the unsupervised learning to segment MS lesions on FLAIR
MR image and validated its feasibility through open, clinical datasets.

METHOD AND MATERIALS

To segment MS lesions with using unlabeled data, we estimated their locations in the MR image. To obtain non-parametric and
data-driven estimates, we used minimum distance estimation (MDE) with a Cramer-von Mises (CvM) type statistic which is known
to be robust against anomalies. Briefly, starting from two randomly-generated regions of the MR image, our algorithm provided two
segmented regions - MS lesions and another area - in a fast and stable manner. From pre-processed (brain extracted and bias-
corrected) 3D FLAIR images, MS lesions were estimated for each axial image, using small-sized patches for sliding window scheme.
After applying the median filtering to combined patches, final lesion maps were acquired. We applied a developed method for two
different datasets: our hospital dataset (N=10, confirmed MS) and open dataset (MSSEG challenge, N=10). We calculated a dice
coefficient for open dataset which has reference standard lesion segmentation results. Also we assessed visual appropriateness for
two datasets.

RESULTS

A developed model was applied successfully to 3D FLAIR images, both in open and our hospital datasets. In general, there was good
agreement for segmentation results with visual inspection of MS lesions and reference standard. Median DICE index for reference
standards of open dataset was 0.39 (range 0.20-0.58), which was comparable with results of previous challenge winners. Even
though some false negative lesions were found, they were small and subtle. Majoirty of false positive were cerebral cortices.

CONCLUSION

We demonstrated that MDE with a CvM type statistic could be a useful unsupervised method to segment MS lesions in FLAIR
images.

CLINICAL RELEVANCE/APPLICATION

Unsupervised method for MS lesion segmentation could have clinical potential over supervised learning, when manual labeling data is
limited.
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PURPOSE

The growing concern about deposition of free gadolinium in the brain of patients that undergo serial contrast-enhanced MRI studies
demands careful use of IV contrast. We have implemented a new, CAD-assisted clinical MR protocol for the purpose of limiting
gadolinium-based contrast injections in our patients with multiple sclerosis (MS).

METHOD AND MATERIALS

Following the results of our recent publication that demonstrated that all MS patients with enhancing lesions on their followup brain
MR scan also have new lesions on pregad imaging, the new protocol uses a CAD software to determine in real time which patients
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have new brain lesions, and only those patients who do get IV contrast. There are two major components in this clinical decision
support system: 1) The CAD program, which detects new brain lesions by comparing 3D T2/FLAIR images from current and prior
studies. 2) Our department clinical 3D lab, staffed with technologists, who not only run the program, but also assess the CAD
results for new brain lesions. The workflow goes like this: The patient (without IV) gets the 3D FLAIR sequence first. As soon as
this is done, the 3D lab runs the CAD program. Then the 3D lab calls the MR tech with the results: If there is no new lesion, only
non-contrast imaging gets performed. If there is at least one new lesion, the MR tech places a butterfly in the patient's arm, and
proceed with a complete contrast-enhanced scan.

RESULTS

The new clinical protocol has been used for about 2 months, on 360 followup scans, and resulted in 60% reduction in the rate of
gadolinium injection. The accuracy of 3D lab assessment of CAD results versus final radiologist interpretation was more than 95%.
Our preliminary study predicted a rate of 75% reduction, and the main reason for not achieving this figure in the clinical
implementation is the unavailability of the 3D lab after hours. In that case, patients get contrast automatically. There is still room
for improvement in CAD sensitivity, and assessment of CAD results by 3D lab techs.

CONCLUSION

We have implemented a new MR clinical protocol to avoid unnecessary gadolinium injections in patients with MS with a real-time
decision support system. We believe that this will address the growing concern of our patients, as well as save time and resources.

CLINICAL RELEVANCE/APPLICATION

This protocol is now being used on every MS followup case, and is poised to improve patient experience, and save resources.
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PURPOSE

We propose to validate Quantitative Magnetization Transfer (qMT) protocol and its derived myelin-sensitive pool-size-ratio (PSR) by
comparing it with conventional radial diffusivity (RD) derived from diffusion tensor imaging (DTI). We hypothesize that i) Both PSR
and RD discriminate pathological versus healthy tissue in brain of persons with multiple MS, ii) PSR shows comparatively stronger
associations with clinical measures due to its superior specificity to myelin integrity.

METHOD AND MATERIALS

In this prospective case-control study 18 persons with MS and nine age-and-sex-matched healthy controls(HC) underwent
conventional scans, DTI and qMT protocol scan on 3T. Disability was measured using Expanded Disability Status Scale (EDSS) and
Timed 25-Foot Walk Test (T25-FW). Generalized linear mixed models for binary outcome were used to assess differences in PSR and
RD between white-matter-lesions(WMLs), chronic-black-holes(cBHs), normal-appearing-white matter(NAWM), and normal-white-
matter(NWM) of HCs. Association between variables were measured using non-parametric Spearman's Rank correlation analyses.

RESULTS

PSR and RD differed (p<0.001) between cBH and WML, WML and NAWM, but not between NAWM and NWM. PSR derived from cBHs
(r=-0.83,p<0.001) and WML (r=-0.76,p<0.001) correlated with volume of cBH. No correlation was observed between RD and lesion
burden or between both PSR and RD with brain atrophy. PSR derived from cBHs and WML correlated with EDSS (r=-0.44,p=0.005;
r=-0.63,p=0.005), T25-FW (r=-0.62,p<0.05;r=-0.63, p=0.005) and disease duration (r=-0.61,p=0.05;r=-0.71, p=0.002)
respectively.(Figure 1) On the contrary, no significant associations were seen between RD values and clinical measures.

CONCLUSION

Both PSR and RD can discriminate tissues with different types of pathology, but only PSR is sensitive to clinical measures. The
differences can be attributed to the fact that qMT provides an indirect measure of macromolecular content through its
communication with surrounding water, whereas DTI only offers information related to the presence or absence of barriers, which in
damaged tissue, is complex. Additionally, qMT is not sensitive to fiber orientation as DTI and thus may also have a pivotal role in
explaining our results.

CLINICAL RELEVANCE/APPLICATION

SIR-qMT derived metrics add specificity to the assessment of myelin integrity in persons with MS, suggesting a role as biomarker of
neurodegeneration and repair.
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PURPOSE

MRI patterns of optic nerve involvement have been described and correlated with underlying optic neuritis (ON) etiologies. Optic
nerve enhancement is an accurate biomarker of acute ON. Our purpose is to analyze if there is any difference between patterns of
optic nerve enhancement and acute ON etiologies.

METHOD AND MATERIALS

We retrospectively analyzed enhancement patterns on fat-suppressed T1-weighted images of 50 optic nerves (43 patients) with
clinical and radiological acute ON, who presented at our institution over a 4-year period. We evaluated location and extension of
enhancing optic nerve segments and the presence of perineural enhancement (PE). Images were analyzed in consensus by a third-
year radiology resident and a neuroradiologist. The relation between optic nerve enhancement patterns and underlying etiology was
evaluated. Fisher's exact test and chi2 were calculated.

RESULTS

Patients mean age was 30.7 years-old (range 6-79) and 28 were females (65.1%). Twenty-three (53.4%) were diagnosed with
Multiple Sclerosis (MS), 8 (18.6%) Neuromyelitis Optica (NMO) and 12 (27.9%) anti-MOG. Seven patients had bilateral involvement
[14.29% MS, 14.3% NMO, 71.3% anti-MOG (p=0.029)]. Nine nerves had PE (33.3% MS, 33.3% NMO and 33.3% anti-MOG). Thirty-
five had intraorbital involvement [34.2% MS, 22.8% NMO, 42.8% anti-MOG (p=0.012)]. Canalicular involvement was seen in 28
patients (46.4% MS, 10.6% NMO, 42.9% anti-MOG), intracranial in 20 (45% MS, 15% NMO, 40% anti-MOG) and chiasmatic in 3
patients (33% MS, 33% NMO, 33% anti-MOG). Twenty-six patients had only 1 involved segment (61.54% MS, 19.23% NMO,
19.23% anti-MOG), 13 patients had 2 segments (38.5% MS, 15.4% NMO, 46.2% anti-MOG), 10 patients had 3 segments (30% MS,
20% NMO, 50% anti-MOG) and only one patient had 4 segments affected (anti-MOG). The median time from symptom onset to MRI
was 8.7 days (range 0-33).

CONCLUSION

In acute ON, bilaterality and intraorbital involvement of optic nerves were more frequent in anti-MOG patients compared to MS and
NMO groups. There was no statistically significant difference in the presence of PE or number of involved segments between
groups.

CLINICAL RELEVANCE/APPLICATION

Despite acute ON treatment is similar in all demyelinating entities, prognosis and further management differs considerably. Patterns
of nerve enhancement could differentiate between etiologies.
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PURPOSE

Patients with neuromyelitis optica spectrum disorders (NMOSD) can be positive for antibodies against aquaporin-4 (anti-AQP4),
against myelin oligodendrocyte glycoprotein (anti-MOG) or even double negative. Our goal in this study is to compare MRI findings
between anti-AQP4 positive, anti-MOG positive and double negative patients.

METHOD AND MATERIALS

Two neuroradiologist blind for the antibody measures results retrospectively analyzed MRI scans from 72 NMOSD patients ( 29
patients positive for anti-MOG; 26 patients positive for anti-AQP4, and 17 patients negative for both antibodies). We compared the
frequency and characteristics of optic neuritis, myelitis and brain lesions, including presence of medullary and area postrema
lesions; the number of abnormal optic nerve and medullary segments, and the encephalic regions involved in each condition. We
performed chi-square and person test for categorical variables and analysis of median with Mann-Whitney test for continuous
variables.



RESULTS

When comparing anti-MOG versus anti-AQP4 patients, we observed significant differences in: presence of medullary lesions, MOG
44% AQP4 88% (p=0.001); presence of area postrema lesions MOG 3.7% AQP4 38% (p=0.002), normal brain MRI MOG 69% AQP4
23% (p=<0.001), optic chiasm lesions MOG 13,3% AQP4 61,1% (p=0.005); longitudinally extensive transverse myelitis (LETM) MOG
7% AQP4 80% (p<0.001); medullary bright spot lesions MOG 0% AQP4 50% (p<0.001). When comparing anti-MOG versus double
negative (DN) we observed significant differences in: normal brain MRI MOG 69% DN 29% (p= 0.009); optic chiasm lesions MOG
13% DN 53% (p=0.042); median number of medullary segments involved MOG 4 DN 13 (p=0.01); corticospinal tract involvement
MOG 3% DN 35% (p=0,048).

CONCLUSION

Anti-MoG related myelitis is less frequent and less extensive, compared to anti-AQP4 and double negative patients, and the bright
spotty lesions are absent in anti-MoG patients. The anti-MOG related optic neuritis frequently spares the optic chiasm. These MRI
findings might provide surrogate markers to differentiate NMOSD phenotypes.

CLINICAL RELEVANCE/APPLICATION

NMOSD patients showed different MRI patterns depending on the serological evaluation. To recognize specific MRI patterns for each
autoantibody-related presentation might help understanding different pathological mechanisms and to guide personalized diagnostic
and therapeutic interventions.
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Ronald J. Borra, MD, PhD, Turku, Finland (Presenter) Nothing to Disclose

Program Information

Artificial intelligence is a technology that opens up new horizons in many areas of our lives, especially radiology. However, machine
learning on its own does not guarantee higher performance or precision. Cercare Medical uses AI as a tool to make the results of
years of research available to doctors in their daily practice and support their life-changing decisions in acute ischemic stroke.
Cercare Medical is a software company founded in 2013 as a spin-out of the Center of Functionally Integrative Neuroscience at
Aarhus University, Denmark. Cercare Medical extends more than 10 years of research, led by Professor Leif Østergaard and
Professor Kim Mouridsen, in neuroimaging and artificial intelligence. The Cercare Medical Neurosuite stroke solution provides
automated, AI-powered oxygenation analysis, segmentation and quantification of brain tissue status for fast decision making in
acute stroke. Note: Cercare Medical products are not commercially available for the U.S.
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Participants
George L. Shih, MD, New York, NY (Presenter) Consultant, Image Safely, Inc; Stockholder, Image Safely, Inc; 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 CoLab 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.
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For information about this presentation, contact:

thomas.link@ucsf.edu

LEARNING OBJECTIVES

1) Specify a systematic approach to classify inflammatory and degenerative arthropathies. 2) Identify pitfalls in interpreting imaging
studies obtained in inflammatory arthropathies. 3) Describe imaging findings in spondylarthropathies with a focus on MRI. 4) Develop
cartilage mapping protocols that can be implemented in clinical practice. 5) Apply advanced osteoarthritis imaging techniques
clinically.

Sub-Events

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

For information about this presentation, contact:

thomas.link@ucsf.edu

LEARNING OBJECTIVES

1) Differentiate inflammatory and degenerative arthropathies based on the anatomic location of findings. 2) Identify radiographic
findings in arthropathies and list their differential diagnoses. 3) Classify MRI findings in inflammatory and degenerative arthropathies.

Participants
Connie Y. Chang, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

cychang@mgh.harvard.edu

LEARNING OBJECTIVES

1) To know the differential diagnosis for inflammatory arthritis in large and small joints. 2) To analyze the distinguishing clinical and
imaging features of the inflammatory arthritis pitfalls. 3) To apply this knowledge to formulating recommendations for next steps
(imaging, clinical tests).

Participants
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LEARNING OBJECTIVES

1) Describe the imaging findings commonly seen in spondylarthritis with a focus on MRI. 2) Distinguish the patterns of disease that
occur in spondyloarthritis from degeneration. 3) Identify pitfalls in interpreting imaging studies obtained in spondylarthritis.

Participants
Carl S. Winalski, MD, Rocky River, OH (Presenter) Institutional service agreement, Medical Metrics, Inc Institutional service
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For information about this presentation, contact:
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LEARNING OBJECTIVES

1) To evaluate advanced imaging based biomarkers for diagnosis and risk assessment for OA outcomes. 2)To list the MRI-based
anatomical imaging techniques for cartilage imaging. 3) To introduce novel CT imaging techniques for OA imaging and their potential
role in routine clinical practice.
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LEARNING OBJECTIVES

1) Develop a framework for task-based fMRI for language mapping. 2) Assess what resting state fMRI can accomplish as an
alternative. 3) Define clinical applications of quantitative susceptibility mapping (QSM). 4) Identify real-world clinical applications of
advanced diffusion imaging beyond DWI and DTI. 5) Identify patient selection and training considerations for fMRI. 6) Develop
guidelines for paradigm and sequence decisions. 7) Describe quality control aspects of data processing. 8) Assess activation in key
eloquent brain regions. 9) Specify the relevant information concisely. 10) Explain how information about intrinsic brain networks are
generated from resting state fMRI. 11) Define common analysis methods for resting state fMRI data. 12) Describe pitfalls in the
processing, analysis, and interpretation of resting state fMRI data. 13) Identify potential clinical applications of resting state fMRI.
14) Describe the benefits of using 7T field strength for imaging susceptibility. 15) Explain the challenges associated with
quantification of susceptibility. 16) Assess the benefits of using quantitative susceptibility imaging methods in neurodegenerative
disease. 17) Identify which brain regions most commonly experience changes in susceptibility due to neurodegenerative diseases.
18) Examine the role of iron deposition in predicting symptom severity, disease burden, and cognitive impairment. 19) Describe how
the diffusion MRI signal is sensitive to brain cellular features. 20) Define the concepts of diffusion tensor imaging (DTI) and
tractography. 21) Identify the benefits of higher order methods and how to implement them in clinic. 22) Assess how specificity to
cellular pathology is attained through biophysical modeling. 23) Compare popular biophysical models (WMTI, NODDI) and their use in
clinical applications.

Sub-Events

Participants
Michael M. Zeineh, PhD, MD, Stanford, CA (Presenter) Research funded, General Electric Company; 

For information about this presentation, contact:

mzeineh@stanford.edu

LEARNING OBJECTIVES

1) Identify patient selection and training considerations for fMRI. 2) Develop guidelines for paradigm and sequence decisions. 3)
Describe quality control aspects of data processing. 4) Assess activation in key eloquent brain regions. 5) Specify the relevant
information concisely.

Participants
Haris I. Sair, MD, Baltimore, MD (Presenter) Research Grant, Tocagen

LEARNING OBJECTIVES

1) Explain how information about intrinsic brain networks are generated from resting state fMRI. 2) Define common analysis methods
for resting state fMRI data. 3) Describe pitfalls in the processing, analysis, and interpretation of resting state fMRI data. 4) Identify
potential clinical applications of resting state fMRI.

Participants
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LEARNING OBJECTIVES

1) Describe the benefits of using 7T field strength for imaging susceptibility. 2) Explain the challenges associated with quantification
of susceptibility. 3) Assess the benefits of using quantitative susceptibility imaging methods in neurodegenerative disease. 4)
Identify which brain regions most commonly experience changes in susceptibility due to neurodegenerative diseases. 5) Examine the
role of iron deposition in predicting symptom severity, disease burden, and cognitive impairment.
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For information about this presentation, contact:
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LEARNING OBJECTIVES

1) Describe how the diffusion MRI signal is sensitive to brain cellular features. 2) Define the concepts of diffusion tensor imaging
(DTI) and tractography. 3) Identify the benefits of higher order methods and how to implement them in clinic. 4) Assess how
specificity to cellular pathology is attained through biophysical modeling. 5) Compare popular biophysical models (WMTI, NODDI) and
their use in clinical applications.
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LEARNING OBJECTIVES

1) To discuss opportunities of PET/MRI in clinical practice and research. 2) To discuss challenges of PET/MRI in clinical practice and
research.

Sub-Events

Participants
Geoffrey B. Johnson, MD,PhD, Rochester, MN (Presenter) Research Grant, General Electric Company Research Grant, Pfizer Inc
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Imaging; Speakers Bureau, sanofi-aventis Group; Speakers Bureau, General Electric Company; Research support, Eli Lilly and
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LEARNING OBJECTIVES

1) Review relevant clinical applications for PET/MR in the diagnostic work-up of disorders of the brain. 2) Review strengths of
PET/MR for disorders of the head and neck. 3) Understand the value of different currently available tracers for neuroimaging and
oncological applications. 4) Review challenges and limitations of PET/MR in brain/head & neck and expected future developments.

Participants
Spencer C. Behr, MD, San Francisco, CA (Presenter) Research Grant, General Electric Company; Consultant, Navidea
Biopharmaceuticals, Inc; Grant, Navidea Biopharmaceuticals, Inc

LEARNING OBJECTIVES

1) Review common current applications for abdominopelvic oncologic PET/MRI, including hepatic malignancies, rectal cancer, and
cervical cancer. 2) Understand the role of novel tracers in prostate cancer (PSMA PET) and neuroendocrine tumors (somatostatin
receptor PET). The presentation will focus on prostate cancer as an application. 3) Present the current limitations and future
advances in PET/MRI that will help increase the clinical acceptance and applicability of body PET/MRI.

Participants
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LEARNING OBJECTIVES

1) Individuals attending this session will understand clinical cardiac PET/MR imaging applications; applications will include a)
myocardial perfusion and viability, b) inflammation, c) nonischemic cardiomyopathy, and d) tumor assessment.

Participants
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For information about this presentation, contact:

States@email.chop.edu

LEARNING OBJECTIVES

1) Suggest optimal protocols for pediatric PET/MRI. 2) List indications for pediatric PET/MRI in oncologic and non-oncologic
applications. 3) Understand the challenges of these studies in children.

Participants
Georges El Fakhri, PhD, Boston, MA (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the challenges and opportunities afforded by simultaneous PET/MR. 2) Understand the role of PET/MR in imaging
myocardial membrane potential.

Printed on: 01/07/20



RC721A MR and CT Perfusion and Pharmacokinetic Imaging

RC721B Evidence-Based Best Acquisition Protocols for DSC-MRI in Brain Tumors

RC721C Perfusion Imaging in Cerebrovascular Disease

RC721

Innovations in MR and CT Perfusion

Thursday, Dec. 5 4:30PM - 6:00PM Room: S103AB

CT MR PH

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

FDA  Discussions may include off-label uses.

Participants
Roland Bammer, PhD, Parkville, Australia (Coordinator) Founder, iSchemaView, Inc; Director, iSchemaView, Inc; Stockholder,
iSchemaView, Inc; Founder,HobbitView, Inc; Director,HobbitView, Inc; Stockholder, HobbitView, Inc

LEARNING OBJECTIVES

1) A survivors guide for perfusion methodology. 2) Practical considerations of perfusion imaging and leakage measurements in
tumors. 3) How to use and interpret perfusion imaging in cerebro-vascular disease.

Sub-Events

Participants
Roland Bammer, PhD, Parkville, Australia (Presenter) Founder, iSchemaView, Inc; Director, iSchemaView, Inc; Stockholder,
iSchemaView, Inc; Founder,HobbitView, Inc; Director,HobbitView, Inc; Stockholder, HobbitView, Inc

Participants
Jerrold L. Boxerman, MD, PhD, Providence, RI (Presenter) Nothing to Disclose
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LEARNING OBJECTIVES

1) Explain the DSC-MRI contrast mechanism and vessel size dependence of gradient-echo and spin-echo signal changes. 2) Identify
the major protocol decisions for single-echo, gadolinium-based DSC-MRI. 3) Describe techniques for reducing contrast agent
leakage effects in DSC-MRI. 4) Recommend an evidence-based best-practice protocol for DSC-MRI applications in neuro-oncology
and clinical trials.

Participants
Shalini A. Amukotuwa, BMedSc,MBBS, Melbourne, Australia (Presenter) Spouse, Founder, iSchemaview
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RC722A State of the Art in Functional MR Imaging for Normal Tissue Assessment

RC722B Clinical Need for Functional MR Imaging for Normal Tissue Assessment in Radiation Therapy

RC722C Technical Challenges in the Integration of Functional MR Imaging for Normal Tissue Assessment into
Radiotherapy

RC722

Functional MR Imaging for Normal Tissue Response Assessment in Radiotherapy

Thursday, Dec. 5 4:30PM - 6:00PM Room: S503AB

BQ MR PH RO

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

Participants
Kristy K. Brock, PhD, Houston, TX (Moderator) License agreement, RaySearch Laboratories AB; Grant support, RaySearch
Laboratories AB; Research support, Mirada Medical Ltd; ; 

Sub-Events

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

LEARNING OBJECTIVES

1) Identify underlying biological processes associated with functional magnetic resonance imaging techniques. 2) List most
commonly used functional imaging techniques in magnetic resonance imaging. 3) Explain the physics of various functional magnetic
resonance imaging technique described in the presentation.

Participants
Clifton D. Fuller, MD,PhD, Houston, TX (Presenter) Research Consultant, Elekta AB Research Grant, Elekta AB Speaker, Elekta AB

For information about this presentation, contact:

cdfuller@mdanderson.org

LEARNING OBJECTIVES

Discuss the relevant needs for normal tissue imaging after radiotherapy, using head and neck radiotherapy as a use case.Define
opportunities for enhanced normal tissue imaging procedures for post-therapy toxicity and monitoring.

Participants
Martha M. Matuszak, PhD, Ann Arbor, MI (Presenter) Research funded, Varian Medical Systems, Inc; Consultant, Varian Medical
Systems, Inc

LEARNING OBJECTIVES

1) Discuss the challenges in incorporating functional MR into treatment planning.
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RC729A Surgeon Point of View

RC729B MRI Protocol

RC729C MRI Staging

RC729D Response to Neoadjuvant Therapy

RC729E Case Review

RC729

Rectal MRI (Interactive Session)

Thursday, Dec. 5 4:30PM - 6:00PM Room: S105AB

GI MR

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

Sub-Events

Participants
Scott Strong, Chicago, IL (Presenter) Consultant, Johnson & Johnson; Instructor, Intuitive

For information about this presentation, contact:

scott.strong@nm.org

LEARNING OBJECTIVES

1) Understand the operative options for radical resection of rectal cancer. 2) Describe the imaging features important to planning
radical resection of rectal cancer. 3) Realize the implications of changes in imaging features following neoadjuvant therapy.

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

MHARISINGHANI@MGH.HARVARD.EDU

LEARNING OBJECTIVES

1) Provide an overview of MR protocol for rectal cancer staging. 2) Provide pointers on sequence optimization.

Participants
Regina G. Beets-Tan, MD, PhD, New York, NY (Presenter) Nothing to Disclose

Participants
Kartik S. Jhaveri, MD, Mississauga, ON (Presenter) Research Grant, General Electric Company; Research Grant, Bayer AG; Speaker,
Siemens AG; Speaker, Bayer AG

LEARNING OBJECTIVES

1) Discuss role of MRI in assessing neoadjuvant treatment response in rectal cancer. 2) Review MRI assessment of treatment
response. 3) Highlight limitations and pitfalls.

Participants
Mukesh G. Harisinghani, MD, Boston, MA (Presenter) Nothing to Disclose
Regina G. Beets-Tan, MD, PhD, New York, NY (Presenter) Nothing to Disclose
Kartik S. Jhaveri, MD, Mississauga, ON (Presenter) Research Grant, General Electric Company; Research Grant, Bayer AG; Speaker,
Siemens AG; Speaker, Bayer AG

For information about this presentation, contact:

MHARISINGHANI@MGH.HARVARD.EDU

LEARNING OBJECTIVES

1) Provide overview of MR imaging in rectal cancer staging. 2) Highlight important technical pointers for accurate staging.
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RC750

MR Imaging-guided Breast Biopsy (Hands-on)

Thursday, Dec. 5 4:30PM - 6:00PM Room: E260

BR MR

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

Participants
Roberta M. Strigel, MD, Madison, WI (Presenter) Research support, General Electric Company
Rosalind P. Candelaria, MD, Houston, TX (Presenter) Nothing to Disclose
Brian Johnston, MD, Queen Creek, AZ (Presenter) Nothing to Disclose
Jennifer R. Kohr, MD, Seattle, WA (Presenter) Nothing to Disclose
Diana L. Lam, MD, Seattle, WA (Presenter) Nothing to Disclose
Santo Maimone IV, MD, Jacksonville Beach, FL (Presenter) Research Consultant, GRAIL Inc
Cecilia L. Mercado, MD, New York, NY (Presenter) Nothing to Disclose
Jessica H. Porembka, MD, Dallas, TX (Presenter) Nothing to Disclose
Gaiane M. Rauch, MD, PhD, Houston, TX (Presenter) Nothing to Disclose
Jeffrey S. Reiner, MD, New York , NY (Presenter) Nothing to Disclose
Raman Verma, MD, Ottawa, ON (Presenter) Nothing to Disclose
Ryan W. Woods, MD, MPH, Madison, WI (Presenter) Nothing to Disclose
Bethany L. Niell, MD,PhD, Tampa, FL (Presenter) Nothing to Disclose
Beatriu Reig, MD, New York, NY (Presenter) Nothing to Disclose
Anand K. Narayan, MD,PhD, Boston, MA (Presenter) Nothing to Disclose
Eren D. Yeh, MD, Belmont, MA (Presenter) Consultant, Statlife SAS
Debbie L. Bennett, MD, Saint Louis, MO (Presenter) Advisory Board, Devicor Medical Products, Inc
Dana Ataya, MD, Tampa, FL (Presenter) Nothing to Disclose
Richard S. Ha, MD, New York, NY (Presenter) Nothing to Disclose
Erin I. Neuschler, MD, Chicago, IL (Presenter) Nothing to Disclose
Denise M. Thigpen, MD, Washington, DC (Presenter) Nothing to Disclose

For information about this presentation, contact:

gmrauch@mdanderson.org

jessica.porembka@utsouthwestern.edu

rstrigel@uwhealth.org

rcandelaria@mdanderson.org

Debbie.bennett@health.slu.edu

LEARNING OBJECTIVES

1) Explain why MR-guided breast biopsy is needed for patient care. 2) Identify relative and absolute contraindications to MR-guided
breast biopsy. 3) Describe criteria for MR-guided breast biopsy patient selection. 4) Debate risks and benefits of pre-biopsy
targeted ultrasound for suspicious MRI findings. 5) Understand the basic MR-guided biopsy procedure, protocol and requirements for
appropriate coil, needle and approach selection. 6) Manage patients before, during and after MR-guided breast biopsy. 7) Define
the benefits and limitations of MR-guided vacuum assisted breast biopsy. 8) Apply positioning and other techniques to challenging
combinations of lesion location and patient anatomy for successful MR-guided biopsy.

ABSTRACT

This course is intended to provide basic didactic instruction and hands-on experience for MR-guided breast biopsy. Because of the
established role of breast MRI in the evaluation of breast cancer through screening and staging, there is a proven need for MR-
guided biopsy of the abnormalities that can only be identified on MRI. This course will be devoted to the understanding and
identification of: 1) appropriate patient selection 2) optimal positioning for biopsy 3) target selection and confirmation 4) various
biopsy technologies and techniques 5) potential problems and pitfalls and 6) radiology/pathology concordance. Participants will
spend 30 minutes in didactic instruction followed by 60 minutes practicing MR-guided biopsy using provided phantoms. Various
combinations of full size state-of-the-art breast MRI coils, biopsy localization equipment and needles from multiple different vendors
will be available for hands-on practice. Some stations will have monitors loaded with targeting software. Expert breast imagers from
around the world will be at each of 10 stations to provide live coaching, tips, techniques and advice.
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RC801A Troubleshooting Problematic Mediastinal Masses with MR Imaging

RC801B The Value of MRI for Diagnosis of Pleural Disease

RC801C MR Imaging of the Lung: Added Value for Your Thoracic Imaging Practice

RC801

Practical MR Imaging

Friday, Dec. 6 8:30AM - 10:00AM Room: E353B

CH MR

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

LEARNING OBJECTIVES

1) Discuss application of optimized non-vascular thoracic MR protocols for troubleshooting problematic mediastinal masses. 2) Use
case based discussion to highlight which indeterminate mediastinal masses could benefit from further tissue characterization
provided by MR. 3) Describe MR imaging appearances of select indeterminate and complex cystic mediastinal masses. 4) Harness
the tissue characterization properties of MRI to add diagnostic specificity to assessment of pleural lesions beyond that of CT. 5)
Understand how higher soft tissue contrast of MR can make CT-occult lesions visible. 6) Recognize how the higher soft tissue
contrast of MR than CT can: a) add precision to lesion compartment localization, narrowing the differential diagnosis b) better show
integrity of tissue planes and invasion across them. 7) To give an overview over the diagnostic scope of lung MRI for pathologies of
lung parenchyma and airway disease. 8) To review the diagnostic yield of MRI for the detection and characterisation of lung
nodules. 9) To introduce MRI as potential first choice modality for imaging pulmonary disease in young or pregnant patients. 10) To
discuss the potential role of lung MRI as an alternative or adjunct modality, e.g. in COPD or interstitial lung diseases. 11) List most
common benign and malignant cardiac masses. 12) Assemble key magnetic resonance imaging sequences into a protocol to assess
cardiac masses.13) Recognize magnetic resonance imaging features of select benign and malignant cardiac masses.

Sub-Events

Participants
Rachna Madan, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

rmadan@bwh.harvard.edu

LEARNING OBJECTIVES

1) Discuss application of optimized non-vascular thoracic MR protocols for troubleshooting problematic mediastinal masses. 2) Use
case based discussion to highlight which indeterminate mediastinal masses could benefit from further tissue characterization
provided by MR. 3) Describe MR imaging appearances of select indeterminate and complex cystic mediastinal masses.

Participants
Jeanne B. Ackman, MD, Weston, MA (Presenter) Spouse, Stockholder, Everest Digital Medicine; Spouse, Consultant, Everest Digital
Medicine; Spouse, Stockholder, Cynvenio Biosystems, Inc; Spouse, Scientific Advisory Board, Cynvenio Biosystems, Inc; Spouse,
Consultant, PAREXEL International Corporation

LEARNING OBJECTIVES

1) Harness the tissue characterization properties of MRI to add diagnostic specificity to assessment of pleural lesions beyond that
of CT. 2) Understand how higher soft tissue contrast of MR can make CT-occult lesions visible. 3) Recognize how the higher soft
tissue contrast of MR than CT can: a) add precision to lesion compartment localization, narrowing the differential diagnosis b)
better show integrity of tissue planes and invasion across them.

Participants
Juergen Biederer, MD, Heidelberg, Germany (Presenter) Nothing to Disclose

For information about this presentation, contact:

juergen.biederer@uni-heidelberg.de

LEARNING OBJECTIVES

1) To give an overview over the diagnostic scope of lung MRI for pathologies of lung parenchyma and airway disease. 2) To review
the diagnostic yield of MRI for the detection and characterisation of lung nodules. 3) To introduce MRI as potential first choice
modality for imaging pulmonary disease in young or pregnant patients. 4) To discuss the potential role of lung MRI as an alternative
or adjunct modality, e.g. in COPD or interstitial lung diseases.

ABSTRACT

MRI of the lung can play an interesting role and be added value to your thoracic imaging practice besides X-ray and CT. The
sensitivity of MRI for infiltrates is at least similar to X-ray and CT, lung nodule detection is superior to X-ray and slightly inferior to
CT and favorable options for tissue characterization (exclusion of malignancy) and functional imaging capacities (perfusion,
ventilation, respiratory motion) are available with standardized protocols. Given this, MRI may serve as a radiation-free alternative
in patients who should not be exposed to ionizing radiation (children and young subjects, pregnant patients), e.g. as your first



RC801D Magnetic Resonance Imaging of Cardiac Masses

RC801E MR Imaging of Aortopathies

choice modality in patients with cystic fibrosis. It may well serve as an adjunct to other modalities for comprehensive lung imaging
in COPD and some cases of interstitial lung diseases, e.g. sarcoidosis (dark lymph node sign). In young patients, MRI may well be
used for the long term follow-up of malignancy (e.g. seminoma) or inflammatory disease (e.g. GPA/Wegener's disease). As an
adjunct or alternative to other modalities, MRI can be helpful in lung cancer staging and follow-up (differentiation of atelectasis and
lung cancer) or the characterization of lung nodules ('actionable nodules' with contrast uptake, high NPV in nodules with no or low
contrast uptake, fatty content in hamartoma). MRI might even be suitable for the early detection of lung cancer, either as the
primary screening tool or for the ad-hoc diagnostic work-up of detected lesions on site.

Participants
Nila J. Akhtar, MD, Rochester, MN (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) List most common benign and malignant cardiac masses. 2) Assemble key magnetic resonance imaging sequences into a protocol
to assess cardiac masses. 3) Recognize magnetic resonance imaging features of select benign and malignant cardiac masses.

Participants
Cristina Fuss, MD, Portland, OR (Presenter) Spouse, Officer, ViewRay, Inc

LEARNING OBJECTIVES

1) To familiarize the learner with the most common familiar aortopathies, their clinical background, imaging appearance on MRI and
specific considerations for MR acquisition planning.

ABSTRACT

Familial aortopahties comprise a grounp of inherited disorders of aortic aneurysms and/or dissection including. These include
Thoracic Aortic Aneurysms and Aortic Dissections (TAAD), Marfan syndrome, Loeys-Dietz syndrome, and Ehlers-Danlos syndrome,
only to name the most common ones.
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RC804A Upper Extremity

RC804B Avulsion Injuries of the Pelvis and Hip

RC804C Knee

RC804D Foot and Ankle

RC804

Avulsion Injuries of the Upper and Lower Extremities

Friday, Dec. 6 8:30AM - 10:00AM Room: E451B

CT ER MR MK

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

Participants
Zehava S. Rosenberg, MD, Hoboken, NJ (Director) Nothing to Disclose

Sub-Events

Participants
Lee F. Rogers, MD, Tucson, AZ (Presenter) Nothing to Disclose

For information about this presentation, contact:

lfrogers@comcast.net

LEARNING OBJECTIVES

1) Obtain appropriate radiographs, AP, lateral and obliques; oblique views are essential as certain fractures may be visible only on
this projection. 2) Certain fractures and dislocations are notorious for being overlooked; know these injuries and be certain to
identify or exclude them. 3) Certain ligamentous avulsion of the digits are associated with characteristic deformities allowing a
definitive diagnosis of the underlying abnormality. 4) Be aware of the potential for satisfaction of search and the potential of
diagnostic oversights in certain injuries; once such an injury is noted look closely for the commonly associated injury. 5) When the
clinical diagnosis is not apparent or uncertain on the initial radiographs, do not hesitate to obtain CT or MRI to confirm or exclude
an injury.

Participants
Omer A. Awan, MD, Baltimore, MD (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Outline the spectrum of avulsive injuries in the pelvis and hip. 2) Delineate imaging characteristics of pelvic and hip avulsive
injuries, with emphasis on radiography and MRI. 3) Elucidate practical and clinical applications to pelvic and hip avulsive injuries.

ABSTRACT

n/a

Participants
Thomas L. Pope, MD, Denver, CO (Presenter) Nothing to Disclose

For information about this presentation, contact:

thomaspopemd@gmail.com

LEARNING OBJECTIVES

1) Delineate the most common avulsion injuries in the knee. 2) Outline the most common imaging features of avulsion injuries in the
knee. 3) Describe the complimentary role of radiography, CT and MR imaging in the diagnosis of avulsion injuries of the knee. 4)
Provide some hints on keys to avoid missing these lesions in your clinical practice.

Participants
Zehava S. Rosenberg, MD, Hoboken, NJ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Familiarize the radiologist with radiographic findings of common avulsion injuries of the ankle and foot with emphasis on frequently
missed entities. 2) Provide cross sectional imaging correlation for all the described entities. 3) Provide the radiologist with tools for
distinguishing radiographic evidence of pathology from mimickers of disease.
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RC815A State-of-the-Art: An Evidence-based Approach

RC815B Ongoing Trials and Future Directions

RC815C Ultrasound Evaluation of the Axilla in the Neoadjuvant Patient

RC815

The Neoadjuvant Patient

Friday, Dec. 6 8:30AM - 10:00AM Room: E352

BR MR

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

Participants
Eric L. Rosen, MD, Seattle, WA (Moderator) Nothing to Disclose

For information about this presentation, contact:

zuleyml@upmc.edu

LEARNING OBJECTIVES

1) To discuss three clinically significant areas involving care of the breast cancer patient undergoing neoadjuvant therapy. 2) To
apply in everyday clinical practice the principles and conclusions learned.

Sub-Events

Participants
Eric L. Rosen, MD, Seattle, WA (Presenter) Nothing to Disclose

Participants
Jessica W. Leung, MD, Houston, TX (Presenter) Scientific Advisory Board, Subtle Medical

LEARNING OBJECTIVES

1) To learn the design of some of the ongoing clinical trials involving care of the breast cancer patient receiving neoadjuvant
therapy. 2) To describe the imaging components of these trials. 3) To understand the role that imaging plays in these trials.

Participants
Steven P. Poplack, MD, Saint Louis, MO (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Identify the key US criteria that are predictive of axillary lymph node metastases. 2) Appraise the accuracy of axillary US in the
setting of Invasive Breast Cancer. 3) Describe the role of axillary US in the surgical management of the axilla after neoadjuvant
treatment.
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RC829A MRI for Acute Genitourinary Disorders

RC829B MRI for Acute Pelvic Pain in Women

RC829C MRI for Acute Appendicitis and Differential Diagnosis

RC829D MRI for Crohn's Disease in the Acute Setting

RC829

Abdominal/Pelvic MRI in the Emergent Setting

Friday, Dec. 6 8:30AM - 10:00AM Room: E263

GI GU MR

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

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

LEARNING OBJECTIVES

1) Understand the advantages and disadvantages of MRI in the acute setting for the diagnosis of acute genitourinary disorders. 2)
Identify the diagnostic criteria for ovarian torsion and also predict ovarian viability with MRI. 3) Contrast the strengths of different
MRI sequences for the diagnosis of pyelonephritis. 4) Apply a rapid, noncontrast MRI protocol for the imaging of acute
abdominopelvic pain that is accurate for the diagnosis of acute genitourinary disorders. 5) Discuss clinical and imaging features of a
spectrum of entities that present with acute female pelvic pain including complications of fibroids, pelvic inflammatory disease and
complicated cysts. 6) Highlight the pathogenesis and pertinent MR imaging features of adnexal (ovarian and tubal) torsion. 7)
Assess the relative advantages and disadvantages for MR vs. other imaging modalities for suspected appendicitis in adults. 8)
Assess the ability of MR for making alternative diagnoses to acute appendicitis in the setting of non-traumatic abdominal pain. 9)
Consider the implications for the potential increased use of MR in the ED for non-traumatic abdominal pain. 10) Identify patients
who will benefit from MR enterography in the acute setting. 11) Protocol and perform MR enterography in the acute setting. 12)
Identify and report acute findings of Crohn's disease on MR enterography. 13) Discuss the most common indications for abdominal
or pelvic MRI in pediatric patients in the emergent setting. 14) Demonstrate and discuss the most frequently encountered MRI
imaging manifestations of these conditions. 15) Review the most appropriate MRI protocols for evaluation of pediatric patients
presenting to the Emergency Department with acute abdominal or pelvic pain. 16) Discuss available techniques for achieving patient
cooperation and limiting exam time in pediatric patients. 17) Understand MRI safety concerns in the setting of pregnancy. 18)
Understand indications for emergency MRI during pregnancy. 19) Implement an imaging protocol for emergency MRI during
pregnancy. 20) Understand MRI appearance of common acute disease processes during pregnancy.

Sub-Events

Participants
Bobby T. Kalb, MD, Tucson, AZ (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand the advantages and disadvantages of MRI in the acute setting for the diagnosis of acute genitourinary disorders. 2)
Identify the diagnostic criteria for ovarian torsion and also predict ovarian viability with MRI. 3) Contrast the strengths of different
MRI sequences for the diagnosis of pyelonephritis. 4) Apply a rapid, noncontrast MRI protocol for the imaging of acute
abdominopelvic pain that is accurate for the diagnosis of acute genitourinary disorders.

Participants
Christine O. Menias, MD, Chicago, IL (Presenter) Nothing to Disclose

For information about this presentation, contact:

menias.christine@mayo.edu

LEARNING OBJECTIVES

1) Discuss clinical and imaging features of a spectrum of entities that present with acute female pelvic pain including complications
of fibroids, pelvic inflammatory disease and complicated cysts. 2) Highlight the pathogenesis and pertinent MR imaging features of
adnexal (ovarian and tubal) torsion.

Participants
Perry J. Pickhardt, MD, Madison, WI (Presenter) Stockholder, SHINE Medical Technologies, Inc; Stockholder, Elucent Medical;
Advisor, Bracco Group; 

LEARNING OBJECTIVES

1) Assess the relative advantages and disadvantages for MR vs. other imaging modalities for suspected appendicitis in adults. 2)
Assess the ability of MR for making alternative diagnoses to acute appendicitis in the setting of non-traumatic abdominal pain. 3)
Consider the implications for the potential increased use of MR in the ED for non-traumatic abdominal pain.

Participants



RC829E MRI for Acute Pediatric Disorders

RC829F Emergency MRI During Pregnancy

David J. Grand, MD, Barrington, RI (Presenter) Nothing to Disclose

For information about this presentation, contact:

dgrand@lifespan.org

LEARNING OBJECTIVES

1) Identify patients who will benefit from MR enterography in the acute setting. 2) Protocol and perform MR enterography in the
acute setting. 3) Identify and report acute findings of Crohn's disease on MR enterography.

Participants
Sarah D. Bixby, MD, Boston, MA (Presenter) Nothing to Disclose

For information about this presentation, contact:

sarah.bixby@childrens.harvard.edu

LEARNING OBJECTIVES

1) Discuss the most common indications for abdominal or pelvic MRI in pediatric patients in the emergent setting. 2) Demonstrate
and discuss the most frequently encountered MRI imaging manifestations of these conditions. 3) Review the most appropriate MRI
protocols for evaluation of pediatric patients presenting to the Emergency Department with acute abdominal or pelvic pain. 4)
Discuss available techniques for achieving patient cooperation and limiting exam time in pediatric patients.

Participants
Gaurav Khatri, MD, Irving, TX (Presenter) Nothing to Disclose

LEARNING OBJECTIVES

1) Understand MRI safety concerns in the setting of pregnancy. 2) Understand indications for emergency MRI during pregnancy. 3)
Implement an imaging protocol for emergency MRI during pregnancy. 4) Understand MRI appearance of common acute disease
processes during pregnancy.

Active Handout:Gaurav Khatri

http://abstract.rsna.org/uploads/2019/19001016/Active RC829F.pdf
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