2018 Medical Imaging Technology Showcase Collaborators
MRI-guided Focused Ultrasound to Treat Parkinson’s Disease
Jessica Foley, PhD, Focused Ultrasound Foundation
Paul Fishman, MD, University of Maryland
Dheeraj Gandhi, MD, University of Maryland

n Noninvasive therapeutic technology to treat symptoms of Parkinson’s disease
and more than 100 other disorders.
n Guided by MRI, multiple beams of ultrasound are focused on tissue deep in the
brain to create therapeutic effects.
n Alternative or complement to surgery, radiation therapy, drug delivery.
n Creates precise thermal lesions that can interrupt circuits causing tremor and
dyskinesia, without surgery, electrodes, or radiation.
n Could enable more effective delivery of drug therapies through the blood-brain
barrier.
n Potential for improved outcomes, fewer complications, decreased cost.
n Currently in clinical trials and not yet FDA approved.

NIBIB Discoveries in Technology

Jill Heemskerk, PhD, NIBIB
Christine Cooper, NIBIB
Kate Egan, NIBIB
Raymond MacDougall, NIBIB

n Understanding Medical Scans
NIBIB has developed an app that can help patients find answers to basic
questions about medical scans. Filled with images and videos to provide
answers that are complete and concise, NIBIB hopes to reach patients with
content that is understandable and informative.

n Novel, Organic MRI Contrast Agent
Contrast agents are sometimes used during MRI scans to make certain tissues
more visible so that disease progression and treatment can be monitored. A new
organic-based contrast agent that is a non-metal alternative to those currently in
use can be beneficial for patients who cannot tolerate metal-based agents.
n Cellular Sonar
A new tool that combines ultrasound and genetic engineering could help doctors
see if a therapy is working or monitor biological interactions deep inside the
body. Ultrasound is an ideal tool because it does not use ionizing radiation—so
can be used frequently—and is less costly than other imaging methods.

Pediatric MRI Coils: Thin, lightweight, and friendly imaging
hardware for children.
Joe Corea, PhD, UC Berkeley & InkSpace Imaging

n Magnetic Resonance Imaging (MRI) requires detectors, called coil arrays, to be
placed on the patient’s body near the area to be imaged.
n In many hospitals it is common for adult cardiac arrays to be used for pediatric
imaging. Adult arrays do not fit the children properly and are too heavy, giving
poor images.

n We create thin, lightweight, and child friendly MRI arrays using new processing
techniques including printed electronics.

n Our arrays produce better images, calm patients and parents, while reducing the
need for anesthesia during this non-invasive imaging technique.

InkSpace
Imaging

VirPET: Virtual reality Brain Dedicated PET system

Julie Brefczynski-Lewis, PhD, West Virginia University
Nanda Siva, West Virginia University

n Ambulatory PET allows one to be upright and move during whole brain scanning.
n Virtual Reality can bring any environment to the subject.

n Performance monitoring applications, Addition and Behavioral research.

n Compact imager for Medical uses including Stroke, Alzheimer’s and Mental
Health.

Mixed-Reality Medicine

Bruce Lewis Daniel, MD, Stanford
Christoph Leuze, PhD, Stanford

n Medical imaging such as CT, MRI, PET and Ultrasound scans guide patient care.
n Mixed-reality, a subtype of augmented-reality, merges medical images with the
real world and enables physicians to virtually “look inside” their patients.

n This will lead to faster and more intuitive navigation than current techniques that
require the clinician to translate 2D information to the real world.
n Patient engagement will increase. The clinician can concentrate on the patient
instead of on the screen next to him.

n We are exploring Mixed-reality to improve breast lumpectomy, neurological procedures and other procedures to diagnose and treat localized diseases.
n Goal is to make doctors better, not replace them.

Non-invasive tissue blood flow monitoring using low power
near-infrared light
Stefan Carp, PhD, Athinoula A. Martinos Center for Biomedical Imaging
n Bedside non-invasive, continuous monitoring of tissue perfusion
n Sensitive to small blood vessels, thus more informative

n Immediate feedback on therapy, early warning of dangerous conditions
n Improve treatment effectiveness

n Improve patient outcomes and reduce health care costs

How Images are used in Medicine through Artificial Intelligence
Lenny Reznik, AGFA
Gordon McLennan, MD, Cleveland Clinic

n Magnetic Resonance Imaging (MRI) requires detectors, called coil arrays, to be
placed on the patient’s body near the area to be imaged.
n In many hospitals it is common for adult cardiac arrays to be used for pediatric
imaging. Adult arrays do not fit the children properly and are too heavy, giving
poor images.

n We create thin, lightweight, and child friendly MRI arrays using new processing
techniques including printed electronics.

n Our arrays produce better images, calm patients and parents, while reducing the
need for anesthesia during this non-invasive imaging technique.

Hybrid Imaging Systems for the Treatment of Liver Cancer
Rich Mather, PhD, Canon Medical Research USA, Inc.
John Haller, PhD, Canon Medical Research USA, Inc.
Yie Meng Hoi, PhD, Canon Medical Systems USA, Inc.
Bela Kis, PhD, Moffitt Cancer Center
Eleni Liapi, MD, MSc, Johns Hopkins University

n There were an estimated 40,000 new cases and 29,000 deaths from liver cancer
in 2017.
n Risks for liver cancer include obesity, fatty liver, alcohol abuse and hepatitis.

n Advanced imaging techniques combine x-ray images and CT scans to guide
treatment of liver cancer.
n Research will continue to make liver cancer treatments safer, faster, less
invasive, and less costly.

Academic Council

3D Printing for Surgical Planning of Kidney Cancer
Elliot Siegel, MD, University of Maryland
Mike Cyganowski, FUJIFILM
David Woodell, FUJIFILM

n Anticipate and prepare for complicated surgeries.
n Quicker recovery after treatment.
n Shorter hospital stays.

n Less time in the OR suite.
n Patient education.

Advanced Radiology in a Heartbeat

James Earls, MD, George Washington University
Sue Petersen, GE Healthcare
Melissa Desnoyers, GE Healthcare
Michael Becker, GE Healthcare

Uncompromised image quality and 3D printing revolutionize precision health

n One-beat Cardiac at any heart rate

n Advanced technology enables whole organ coverage, high image quality
and speed

n High resolution cardiac CT brings diagnoses you can see and results you
can touch

From Imagination to Reality: Chest X-ray in Motion
A Better Way to Diagnose Disabling Lung Diseases
Alexander Kagen, MD, Mount Sinai
Stephen Zink, MD, Mount Sinai
Jhanna Moore, MD, Mount Sinai
Kirsten Doerfert, Konica Minolta
Guillermo Sander, Konica Minolta
David Widmann, Konica Minolta

Dynamic Chest X-ray for better diagnosis and management of:
n Obstructive Disease – Asthma / COPD
n Restrictive Disease – Pulmonary Fibrosis / Scarring
n Complex Mixed Lung Disease Cases

n Diaphragm Paralysis / Dyssynchrony / Fatigue

Making X-ray Smart
Lower Cost, Available Everywhere, First Imaging Procedure

Radiology Practice Improvement for Better Patient Care
Paul Nagy, MD, Johns Hopkins Medicine
Yuenchen Qian, PhD, Philips Research North America
Sandeep Dalal, PhD, Philips Research North America
Kayla Tullis, Philips Research North America

n Patient Experience: Improve patient experience, increase staff productivity and
system utilization by workflow simulation and optimization
n Patient Care: Identify patients recommended for follow-up imaging and
automatically track timely completion
n Clinical Quality: Enable cross-departmental quality initiatives e.g.
radiology-pathology concordance dashboards

Academic Council

Imaging Standards for Improving Prostate Cancer Outcomes
Elizabeth Mirowski, PhD, QalibreMD
Ethan Y. Leng, University of Minnesota

QalibreMD

n MRI images can vary by up to 40%, making it impossible to compare data across
sites and over time
n Standards are needed to measure the scanner error and assist in developing
quantitative scales associated with healthy and diseased tissue in the body
n These scales can then be used in clinical practice to measure disease
progression or how well a therapy is working

Medical Imaging and Genomics: Core Components of
Precision Health

David Karow, MD, PhD, Human Longevity, Inc./University of California San Diego
Katie McCormick Lelyveld, Human Longevity, Inc.
Christian Eusmann, PhD, Siemens Healthineers
n Advances in medical imaging now permit scalable and cost-effective whole
body MRI.

n Recent advances in genomics similarly permit scalable and cost-effective whole
genome sequencing.
n Quantitative imaging and genetic biomarkers can now be combined to drive
novel approaches to decision support.

n Quantitative risk profiles that give estimates of lifetime and short-term disease
risk will now be available for many age related diseases such as Alzheimer’s
Disease

NOVA 7T Preclinical MRI

Yuri Wedmid, Time Medical Systems

n NOVA is a 7-telsa preclinical MRI system - using a world leading-edge magnet
and console technologies configured to meet preclinical research requirements.
n High-duty cycle for faster imaging, stronger gradient strength for higher image
resolution, and superior gradient linearity for less distortion.
n Two bore sizes of 210mm and 310mm available. Larger bores and Higher
Magnetic Fields are WIP.

n Suitable for Research studies of a wide range of animal species; i.e. mice, rats,
guinea pigs, marmosets, rabbits and more.
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Applications of Virtual and Augmented Reality in Medical Imaging
Elliot Siegel, MD, University of Maryland
Vikash Gupta, MD, University of Maryland
David MacCutcheon, Terarecon

n New head mounted display devices allow physicians to view patient imaging in
three dimensions, better demonstrating complex anatomy or diseases.
n Viewing medical imaging as holograms can help make medical procedures safer,
faster and easier.

n Advancing headset technology is changing how physicians collaborate over long
distances, teach new generations of physicians and treat complex diseases.

Patient Advocacy Groups

n Alliance on Aging Research - Kelsey Allcorn, Ryne Carney, Sarah DiGiovine
n Brain Aneurysm Foundation - Christine Buckley, Deborah Coulter
n Fight Colorectal Cancer - Julienne Edwards

n Hydrocephalus Association - Amanda Garzon, Natalie Martinez,
Melissa Kopolow McCall

n Lung Cancer Alliance - Amy Copeland

n Men’s Health Network - Colin Stephenson

n Tanner Project - Marlo Gottfurcht Longstreet

n Yes! Beat Liver Tumors - Alexander MccLeod

2018 Council of Early Career Investigators
(CECI2) Travel Awardees
Rebecca Rakow-Penner, MD, PhD
UCSD
CECI2 Chair

Jadranka Stojanovska, MD, MS
University of Michigan
CECI2 Co-Chair

Matthew David Alexander, MD
University of Utah
Atherosclerosis in the brain is the most common cause of strokes worldwide. Poor understanding of this
disease limits treatment effectiveness. Adequate investigation is not possible in humans, so we are
using an animal model to improve treatment.
Adam Q. Bauer, PhD
Washington University
Our lab develops novel optical imaging hardware and custom software analysis algorithms for
translational neuroscience applications in mice. We are particularly interested in studying functional
network connections in both the healthy and diseased brain.
Michael Farwell, MD
University of Pennsylvania
My research focuses on developing new tools to image the immune system in the setting of cancer
immunotherapy. I am developing methods for tracking CAR T cells in patients, and I am studying FDG
PET/CT as a predictor of response to immunotherapy.
Samuel Galgano, MD
University of Alabama at Birmingham
My research is focused on imaging of cancers of the abdomen and pelvis with emerging radiotracers
utilizing both PET/CT and PET/MRI. My current grant involves the use of PET/MRI for improving
pretreatment staging of high-risk prostate cancer.
Alexander Goehler, MD, PhD, MSc, MPH
Brigham and Women’s Hospital
As a diagnostic/interventional radiologist and health economist, my research focuses on the integration
and evaluation of artificial intelligence and other novel technologies to improve imaging-related patient
outcomes, efficiency and the reduction of costs.
Michal Horny, PhD, MSc
Emory University
My research focuses on how health policy influences the utilization of health care, and the subsequent
implications of that utilization on health outcomes and healthcare spending.

Hyungseok Jang, PhD
University of California at San Diego
My research focuses on development of novel techniques for morphological and quantitative MR
imaging on the human knee joint (e.g., bone) and brain (e.g., myelin), to provide a biomarker for
osteoarthritis, osteoporosis, and multiple sclerosis.
Feliks Kogan, PhD
Stanford University
My work focuses on the development of novel imaging tools to detect early and reversible
changes in osteoarthritis. These advancements provide new insights into the causes of
osteoarthritis and new treatment targets to arrest the disease.
Bhavya Rehani, MD
University of California at San Francisco
I focus on utilizing advanced imaging techniques like hyperpolarized MRI & vessel wall imaging in
stroke. And I use futuristic technological innovation like mHealth and apply it to global health to
bring imaging to areas of low access in US and abroad.
Mark S. Shiroishi, MD
Keck School of Medicine, University of Southern California
My research focuses on understanding the neuroanatomical alterations that may underlie cancerrelated cognitive impairment.
Kiran Kumar Solingapuram Sai, PhD
Wake Forest University
I develop novel PET-based radiopharmaceuticals for diagnostic imaging and targeted
radiotherapy of various disorders like cancer, Alzheimer’s disease and substance-abuse addiction
for both preclinical and clinical settings.
Bo Zhu, PhD
Massachusetts General Hospital
We use A.I. to teach medical imaging devices (like MRIs) "how to see" like humans do: training
with many examples, instead of direct programming. The result is a class of low-cost, smart
scanners that can image more diseases with higher accuracy.

