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FIRST IMPRESSION

' Thousands
Offer Letters
of Support for
NIH Funding
at RSNA 2014

More than 6,000 letters were sent to Congress in support
of the National Institutes of Health (NIH) by visitors

to the Academy of Radiology Research (ARR) booth at
RSNA 2014.

Fearing a cut in NIH funding, ARR asked annual
meeting attendees to take action in support of a $32
billion request. Attendees were invited to stop by the ARR
booth and use a laptop, iPad or their own mobile device
to email members of Congress about the importance of
preserving the future of NIH research.

On December 13, Congress passed a government
funding bill that included an increase of $150 million in
base funding for NIH. Letters from RSNA 2014 attendees
contributed to what ARR considers to be a sizeable
increase in a year when funding cuts were anticipated.

For more information, visit the ARR website at
action.imagingcoalition.org.

Apply Now for RSNA Editorial Fellowships

Applications are being accepted for the RSNA William R. Eyler
Editorial Fellowship and the RSNA William W. Olmsted Editorial

Fellowship for Trainees.
Both fellowships offer the opportunity to work with Radiology
Editor Herbert Y. Kressel, M.D., in Boston and RadioGraphics Edi-

tor Jeffrey S. Klein, M.D., in Burlington, Vt.
The Eyler fellowship lasts one month and :
the Olmsted fellowship lasts RaleIOgy
oeweck — RadioGraphics
Each fellow will also visit
the RSNA Publications Department at RSNA Headquarters in Oak
Brook, Ill. The Eyler Fellow will work with the RadioGraphics edi-
torial team at RSNA 2015.
The application deadline for the Olmsted fellowship is April 1.
The Eyler fellowship application deadline is May 1. Learn more at
RSNA.org/RSNA_Editorial_Fellowships.aspx.
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Numbers
in the News

Percentage of dose reduction
afforded to interventionalists and
assistants by the thinnest version
of the No Brainer® cranial radiation
protection surgical cap. Research
presented at RSNA 2014 indicated
that the thickest versions of the cap
can yield 100 percent reduction in
dose. Read more on Page 11.

Pledges to RSNA's Radiology Cares®:
The Art of Patient Centered Practice
campaign by the close of RSNA 2014.
Learn more about the campaign and
see RSNA's new Caring Quilt (See
next page), featuring messages from
patients, at RadiologyCares.org.

Approximate number of downloads
of Radiology podcasts in 2014. Editor
Herbert Y. Kressel, M.D., deputy
editors and authors discuss select
articles from each month's issue of
the journal. Turn to Page 18 to learn
about the currently featured podcasts
and access them all at RSNA.org/
Radiology-Podcasts.

Area, in square miles, of the African
nation of Kenya. A self-contained
digital reading room, operated out of
a truck at a rural clinic in Kenya by
RSNA member Marc D. Kohli, M.D.,
exemplifies an international effort to
increase informatics accessibility.
Read more on Page 7.



SNMMI'INTRODUCES INFOGRAPHIC
EXPLAINING NUCLEAR MEDICINE THERAPY

The Society of Nuclear Medicine and Molecular Imaging (SNMMI) recently released a new
infographic showing how certain types of cancer can be treated using nuclear medicine
therapy. Targeted Cancer Treatment with Nuclear Medicine Therapy is a visual guide to
radioisotope therapy, a personalized treatment where a radioactive drug compound seeks

and destroys cancer cells.

The infographic highlights the types of cancer that can be treated with targeted radioiso-
tope therapy, including thyroid, liver, prostate, neuroblastoma, non-Hodgkin's lymphoma and
metastatic neuroendocrine tumors. It breaks down the specific radioisotope treatment for

each area and its effectiveness in patients.

Targeted Cance: Treatrvast wth Muilecs Madicins Theioay
Pl y lpbmpbogr ien

Radioisotope therapy is a precision treatment that is highly selective—Kkilling cancer cells while minimizing damage to healthy
cells—and can be tailored to the unique molecular properties of the tumor. Virtually all radioisotope therapies are performed as
outpatient procedures, and side effect rates are typically less than those of less focused treatments.

Roentgen
Nominations
Being Accepted

Nominations are being
accepted now for the
RSNA Roentgen Resident/
Fellow Research Award,
recognizing residents and fellows who
have made significant contributions to their
departments’ research efforts as evidenced
by presentations and publications of scien-
tific papers, receipt of research grants or
other contributions.

Only one resident or fellow per program can be
nominated by the program director or department
chair.

The RSNA Research & Education (R&E) Founda-
tion provides an award plaque for the department to
display and a personalized award to present to the
selected resident or fellow. The nomination deadline
is April 1. Learn about the nomination process and
see a list of past recipients at:
RSNA.org/Roentgen_Research_Award.aspx.

FOUNDATION

RSNA’s “Caring Quilt” Displays
Patchwork of Patients’ Gratitude

Radiologists frequently receive messages of thanks and praise from
their patients. But until recently, there have been few opportunities
to publicly share those messages to help inspire colleagues to practice
patient-centered radiology.

With the introduction of RSNA’s Caring Quilt: Messages from Our
Patients, radiologists and radiologic technologists can now share those
messages of gratitude from their patients online at
RSNA.org/ The-Caring-Quilt.

Unveiled during RSNA 2014 as part of the Radiology Cares®
campaign to optimize the patient experience in radiology, the first-of-
its-kind “e-quilt” comprises a series of “patches” that each represent a
message of thanks and praise from patients to radiologists and tech-
nologists. The quilt helps illustrate just how much patients appreciate
the above-and-beyond efforts stemming from a patient-centered care
approach.

Imaging professionals are encouraged to submit their own messages
they've received from patients or to submit something on behalf of a
colleague or institution via the online form at
RSNA.org/ The-Caring-Quilt.

The Radiology Cares (RadiologyCares.org) campaign was launched
in 2012 to provide radiology professionals with tools and information
to help take patient-centered radiology from concept to practice.
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FIRST IMPRESSION

Centennial Image Contest Winners

Medical images are the lifeblood of radiology. To highlight that point during RSNA's Centennial celebration, the
RSNA community was invited to enter the RSNA Centennial Image Contest, submitting entries in three catego-
ries: Radiology Art, Most Unusual Case and Best Medical Image.

Winning images were featured in a gallery in the Centennial Showcase at RSNA 2014.

The winning images are:

Most Unusuval Case Best Medical Image
“STONE MAN SYNDROME" “THE HIDDEN WIRING OF OUR BRAIN"
BY ANDREI PURYSKO, M.D. BY MARIUS DE GROOT, PH.D.
This image illustrates a patient with fibrodysplasia ossificans The brain of a 72-year old man, scanned as part of
progressiva (FOP), a rare autosomal dominant genetic the Rotterdam Study investigating patterns of change
disorder and the most disabling condition of heterotopic with aging and neurodegeneration across different
(extraskeletal) ossification in humans. FOP was first tract categories.

described in 1692 by the French doctor Guy Patin and to date
only 800 cases have been confirmed worldwide.

Radiology Art

“FRAILEJONES MORADOS"” BY JAVIER COMAS
This artwork is created with radiographs subjected to computer processing, resulting in a unique form of
expression. Radiographs: Fingers (the petals), arthroscopic meniscus (mountains) and angiography (stems and
branches). For more information, go to www.javiercomas.es.

ALL IMAGES SUBMITTED FOR THE CONTEST CAN BE VIEWED AT RSNA.ORG/CENTENNIAL.
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&
Partners

RSNA thanks our 2014 Corporate Partners who are helping to keep
radiology at the forefront of science and technology.
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THIS MONTH IN THE RSNA NEWS ONLINE VERSION

Get more of this month’s news online at RSNA.org/News.
Enjoy interactive features including video, audio, slide presen-
tations and more. Go online to leave us a comment and easily
share stories via social media

as well. s
View online versions of the Centen- ‘(SM News

nial Image Contest winners pictured on T
this month's cover, along with an RSNA 2014 video interview with Ruediger

E. Schernthaner, M.D., and colleagues, discussing a new imaging platform that _m

reduces radiation exposure in liver cancer patients.
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FEATURE

Experts Debate Options for Head and

Neck Imaging

BY RICHARD S. DARGAN

Experience and expertise are key when weighing decisions about imaging the
structures of the head and neck, according to head and neck imaging experts at
RSNA 2014 who discussed and debated available imaging options for three clinical
scenarios: parathyroid surgery, cancer surveillance and hearing loss in one ear due to

a suspected tumor.

THE FIRST SCENARIO involved localization of the
parathyroid tissue for minimally invasive parathy-
roid surgery (MIPS). At one time, surgeons opened
up and explored the neck to localize the often-
difficult-to-find glands, but improvements in surgi-
cal technique and imaging technology have enabled
a more focused approach—important considering
that in most people with hyperparathyroidism only
one gland of the four is diseased.

With the help of 4DCT, surgeons can access the
parathyroid through a tiny incision and remove a
single lesion, said C. Douglas Phillips, M.D., of
Weill-Cornell Imaging at New York-Presbyterian
Hospital in New York City. The exam can be
learned quickly, is easily interpretable and offers a
volumetric study, which is very important when
imaging parathyroid discase, he said.

“You need to have every millimeter of the para-
thyroid evaluated,” Dr. Phillips said. “The problem
with ultrasound and nuclear medicine is that you
may not see every lesion.”

Dose reduction measures from manufacturers
have helped mitigate the concern over radiation
exposure from CT, Dr. Phillips
added. “Our dose for a three-
phase exam today is lower than
the dose we previously had for a
single-phase CT exam,” he said.

Laurie A. Loevner, M.D., from
the University of Pennsylvania
Medical Center in Philadelphia, argued against
the use of 4DCT. Surgery has become much easier
for patients, she said, with shorter operating times
and no general anesthesia requirement. “The take-
home message is that we have a 95 percent success
rate without any imaging, and only a minority of
cases requires any imaging other than sestamibi and
ultrasound,” she said.

Daily Bulletin
coverage of
RSNA 2014

is available at
RSNA.org/
bulletin.

PET/CT Valuable for Surveillance of
Squamous Cell Carcinoma

There was considerably less controversy in the
second segment of the session, as presenters Bar-
ton E Branstetter, M.D., from the University of
Pitesburgh Medical Center, and Hugh D. Curtin,
M.D., of Massachusetts Eye and Ear in Boston,
largely agreed on the value of PET/CT for sur-
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veillance of treated head and neck squamous cell
carcinoma. PET/CT detects cancer recurrence
sooner than other methods and is cost-effective in
part because it prevents unnecessary surgery, Dr.
Branstetter said.

Expense, availability and patient tolerance are
the chief problems with PET, Dr. Curtin said.
The leading alternatives are CT with contrast and
MRI with contrast, he said. He described how
his institution stratifies patients into different risk
categories, and those at medium risk for recurrence
undergo PET/CT.

The final segment of the session focused on the
use of gadolinium-based contrast agent in MRI
of the internal auditory canal (IAC) for suspected
vestibular schwannoma, a benign tumor of the
nerve that conducts hearing and balance informa-
tion from the inner ear to the brain. MRI with
contrast is considered the best imaging option, but
gadolinium has been associated with side effects
in patients with compromised kidney function.

A T2-weighted approach is now available that
enables visualization of the nerve without contrast.
William P. Dillon, M.D., of the University of
California in San Francisco, said the non-contrast
approach requires experience and a “good eye,” as

it can miss lesions outside of the IAC and has a
high potential for false-negative findings. “In some
cases you can’t identify a very tiny tumor or other
pathology without contrast,” he said. “If I want a
quick, definitive answer and I don’t want to have
to bring people back for additional imaging, I'm
going to use contrast.”

In addition to the gadolinium exposure, added
time and expense are drawbacks of contrast-
enhanced MR, said Franz J. Wippold II, M.D.,
from Washington University School of Medicine
in St. Louis. The T2-weighted approach takes
only 4.5 minutes—compared to 25 for a limited
gadolinium-enhanced scan—and improvements in
the approach have reduced the rate of false-negative findings. In addition, the
T2-weighted MRI eliminates “the small but real chance of adverse effects from
contrast,” he said. [J

Curtin

RICHARD S. DARGAN is writer based in Albuquerque, N.M.,
specializing in healthcare issues.



FEATURE

The Experts Ask: Is DTT for Mild Traumatic
Brain Injury Ready for Prime Time?

BY MIKE BASSETT

Head injury, particularly mild traumatic brain injury (TBI), has always been a
challenge to accurately assess with conventional neuroimaging. The use of diffusion
MRI, or diffusion tensor imaging (DTI), has become a promising technique for
diagnosing and treating traumatic brain injury.

THE TECHNIQUE has also been a source of conten-
tion—both in the clinic and in the courtroom,
according to researchers who addressed the ques-
tion, “Is DTT ready for prime time?” during an
RSNA 2014 Controversy session.

Not yet, according to presenters Pratik Mukher-
jee, M.D., Ph.D., a professor of radiology and
bioengineering at the University of California,

San Francisco, and Michael Lipton, M.D., Ph.D.,
associate director of the Gruss Magnetic Resonance
Research Center at the Albert Einstein College of
Medicine and medical director of MRI at Monte-
fiore Medical Center in New York City.

Dr. Mukherjee said that one point of controversy
surrounding the use of DTT centers on the ques-
tion, “Is this really helpful on an individual patient
basis as far as being able to diagnose a mild TBI
concussion and say something useful about how a
patient will progress afterwards?”

“And this really hasn’t been validated yet in
multi-center trials that are designed to measure its
specificity, sensitivity and utility of predicting out-
comes in patient—all of the things you would want
in a scientific test,” Dr. Mukherjee said.

What was called DTT almost 20 years ago is
much different than DTT now, said Dr. Mukherjee.
“It is far superior in terms of image quality and
measurement precision, and in
many other ways that are help-
ful for diagnosis. ’'m optimistic
long term that something good
is going to come out of this, but
right now people are treating this
like it’s a done deal, and it’s not.”

He said he is currently conducting the imaging
for a multi-center study “and one of the biomarkers
we are looking at is DTT.” He hopes the study will
give researchers more information about how DTI
can be standardized across different U.S. centers so
that it can be compared to a normative population
in order to get reliable results with good specificity
and sensitivity for diagnosis and outcome predic-
tion.

Daily Bulletin
coverage of
RSNA 2014

is available at
RSNA.org/
bulletin.

Is DTI Being Fairly Assessed?
Turning the question around, Dr. Lipton asked,
“Are radiologists ready for DTI?”

For one thing, he pointed out, DTI requires
radiologists to “deal with things like data quality,

Michael Lipton, M.D., Ph.D.,(left) and Pratik Mukherjee, M.D., Ph.D., debated
the use of diffusion tensor MRI in diagnosing and treating traumatic brain injury
during an RSNA 2014 Controversy Session.

data consistency, analysis and even interpretation at a quantitative level,
which is very different from the way most radiologists are trained.”

DTT is being held to an uncommonly high standard and is being
assessed in a way that other imaging techniques havent been, Dr. Lipton
added. “But what I think is important in terms of critically assessing the
utility of DTI, is that other things we basically take for granted and do all
the time in terms of relying on imaging findings are supported by much,
much less evidence.”

Dr. Lipton referred to a study that he said demonstrates that more than
70 percent of what radiologists do in the reading room has no evidence
behind it. “Does that mean it’s not valid, or that it’s not useful?” he asked.
“No, it means that the evidence doesn't exist and is based on opinion and
experience.”

“The bottom line is that there is quite a lot of evidence supporting the
use of DTT in detecting abnormalities in the brain,” Dr. Lipton continued.
As for the use of DTT in the courtroom, Dr. Mukherjee said that one
of the problems facing DTT is that it has been “tainted” by its use in the

courtroom.

Dr. Lipton agreed that imaging continues to be used improperly in the
courtroom. “I think that DTT and quantitative imaging and quantitative
diagnostics in general—because there are other things outside of imaging
that have a similar challenge—is an approach that really raises the stakes
because it is revealing an injury that we know is there, but we haven’t had
a way to really put a finger on it.” [J
I
MIKE BASSETT is a writer based in Holliston, Mass.,
specializing in health and medicine.
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FEATURE

Digital Mobile X-ray Truck Brings
Imaging to Rural Kenya

BY BETH BURMAHL

In Kenya, where there are fewer than 200 radiologists to serve 43 million people, the
prospect of getting an X-ray may seem slim for most residents, especially those living

in rural parts of the east African country.

X-RAY EQUIPMENT is scarce and facilities that do
have the technology are in bigger cities like Nai-
robi, leaving residents in far-flung areas with few
options for getting radiographs. Public transporta-
tion—usually tiny, crowded buses—takes an entire
day and can create financial hardships for residents
who often can’t afford to miss a day’s work. The
need for follow-up exams creates additional chal-
lenges.

While no solution would offer a quick-fix, in
2010, one radiologist had an idea to make critical
inroads in not only reaching that underserved seg-
ment of the population, but also connecting their
healthcare files from a central site to clinics in out-
lying parts of the country.

In just three years, Marc Kohli, M.D., a radiolo-
gist at the Indiana University School of Medicine,
Indianapolis, saw his idea realized. Leading a small
team of volunteers in October 2014, Dr. Kohli
built a mobile X-ray truck equipped with a digital
CR reader and an X-ray generator to the rural vil-
lage of Moi's Bridge, where more than 50 patients
received chest X-rays in one day. The team focused
on TB and other pulmonary infections prevalent in
HIV-positive patients in Kenya, which has one of
the largest HIV epidemics in the world.

“In Africa, chest X-ray is critical to detecting TB,
which is critical to successful HIV-AIDS therapy,”
Dr. Kohli said. “Even though this is just plain
radiography, simple X-ray machines and X-ray film
processors don't exist in many parts of Kenya.”

In addition to acquiring the images digitally, Dr.
Kohli used his informatics expertise to install open-
source PACS for long-term archiving at a central

location. Dr. Kohli, a mem-
ber of the RSNA

Radiology Infor-

matics Committee
(RIC), developed a

Web-based reporting
tool used by Kenyan
radiologists to report
radiographs taken on
the truck to outlying
clinics connected to
a server at a central
site. That informat-
ics tie-in is just one
element that makes

the mobile X-ray truck a

model template for the
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Along with manning the digital X-ray truck during frequent excursions to
Kenya, David Avrin, M.D., Ph.D., (left) and Marc Kohli, M.D., devote much
of their time to teaching radiology residents through the Moi University
Radiology Registrars = Residents program, Moi Teaching and Referral
Hospital, Kenya.

future, said David Avrin, M.D., Ph.D., professor of clinical radiology
at the University of California, San Francisco, who also serves on the
mobile X-ray volunteer team.

“I saw this project in action, and it’s really a remarkable outreach
effort that combines technology, general radiology, informatics exper-
tise and Marc’s energy and enthusiasm,” said Dr. Avrin, an informatics
expert who serves on the Integrating the Healthcare Enterprise (IHE®)
RSNA subcommittee. “Essentially, this is a great example of where
DICOM meets the Third World.”

X-ray Truck Faces Engineering Challenges

The origins of the mobile X-ray truck project can be traced to a 1997
partnership between IUSM and Kenya’s two teaching hospitals, Moi
University School of Medicine and Moi Teaching and Referral Hos-
pital in Eldoret. Both are part of AMPATH, the Academic Model
Providing Access to Healthcare, a consortium devoted to treating
Kenyans with HIV and AIDS.

In 2003, the IUSM Radiology Department began participating
in bi-directional exchanges with those Kenya institutions, educating
faculty and residents with the goal of eventually educating a new gen-
eration of technologists and radiologists.

As an extension of that partnership, Dr. Kohli—who had visited
Kenya as an IUSM  radiology resident—Ilaunched the mobile X-ray
truck project in 2010 with funds for the X-ray equipment provided by
the National Library of Medicine.

From the beginning, the project was fraught with challenges—pri-
marily involving the truck itself, which was funded by AMPATH.
“Other projects prior to ours used really big trucks with multiple



WEB EXTRAS rooms and large generators,” Dr. Kohli

[ To view a video of  Said- “Our project is on a smaller scale,

Dr. Kohli demonstrating  which is more cost-effective—but that has

the setup of the mobile  created engineering challenges.”

X-ray truck, go to The body of the truck was

RSNA org/News. designed in collaboration with engineer

Y For more Patrick O’Meara, an American living

information on AMPATH in Kenya with his wife and AMPATH

(the Academic Model  researcher Wendy O'Meara. Patrick was

Ere%\[:g::nagrscézstzto able to completely enclose the generator

Ampathkenya.org. inside the vehicle and secure the X-ray
eqipment to the truck. But relying on one

generator created obstacles, Dr. Avrin said. “The X-ray machine

needs a big burst of energy, and that would bring down the gen-

erator in the truck, causing the CR reader to fail ... we restarted

it every time we did a scan. We had a lot of issues with circuit

breakers.”

After nearly three years of preparation, the truck was ready
for a trial run in September 2013. “We had had three really
good pilot days and decided we were ready for a trip in October
2013,” Dr. Kohli said.

The team—a truck driver, radiographer and a radiologist—
coordinate with clinics ahead of time to ensure patients know
they are arriving. Along with Drs. Kohli and Avrin, Raym Geis,
M.D., an assistant clinical professor of radiology at the Univer-
sity of Colorado School of Medicine, a member of the RSNA
RIC Committee, and chair of the American College of Radiol-
ogy IT Informatics Commission, serve on the volunteer team,
along with a Kenyan radiologist/informatics specialist. Another
supporter of the project, Valerie P. Jackson, M.D., Liaison for
Education for the RSNA Board of Directors and former chair of
the IU Radiology Department, has also visited Kenya with the
team.

On a typical day in the field, patients range from people dying
of AIDS to those seeking a follow-up for TB to children with
acute pneumonia.

At the end of the day, all images are loaded onto a CD and
transported to PACS-ready clinics for access by radiology staff.
Those outlying clinics are connected to a central server at Moi
University School of Medicine.

“The hospital can then upload the images into the patient’s
electronic medical record from the system I helped build,” Dr.
Kohli said.

No matter the patients’
reasons for visiting, Drs.
Kohli and Avrin say
they all shared a com-
mon response: gratitude.
“Patients were really
excited to have access to
X-rays and they were incredibly grateful and happy that they
didn’t have to travel all day to get them,” Dr. Kohli said.

“The patients were extremely appreciative,” Dr. Avrin said.
“These are basics we take for granted in the U.S., but even basic
radiographs are high-tech in countries like Kenya.”

A Prototype for the Future

The team, which had made numerous field trips since its first
excursion, continues to gain momentum. Dr. Kohli was in
Kenya in January 2015 and is already focused on workflow
improvements, including developing an algorithm that would
screen X-rays and provide clinical support onsite from the truck.
Capability for transmitting X-rays via broadband Internet is also
a future goal.

“T'his is a great example of where
DICOM meets the Third World.”

DAVID AVRIN, M.D., PH.D.

A R g R v "
The specially designed mobile X-ray truck reaches patients in
underserved areas of Kenya. Top, from left: Peter Otunga, chief of
radiography for AMPATH, and radiologist Marc Kohli, M.D., inside
the truck; bottom: Dr. Kohli surveys the truck before patients begin
arriving. “Patients were really excited to have access to X-rays,” Dr.
Kohli said.

In hopes that the prototype will expand to other developing
countries, Dr. Kohli is undertaking a detailed analysis of the
project that will eventually be available to other institutions.

“This is all part of our roadmap, but we're really just getting
started,” he said.

Because education is another crit-
ical component of their outreach,
Drs. Kohli, Avrin and Geis devote
much of their time to teaching
through the Moi University Radiol-
ogy Registrars = Residents program.

Dr. Kohli said the project has
been the most rewarding—and
important—experience of his radiology career. “One of the
reasons I stayed on at IU as an academic radiologist is because I
knew it would allow me to do this work that I feel is so import-
ant,” he said. “This opportunity has shaped my career.”

Calling it “the most remarkable experience” of his career, Dr.
Avrin said he would “go back in a heartbeat.” He added that he
also came away with a true appreciation for Dr. Kohli’s amazing
foresight in conceptualizing this groundbreaking project.

“When we are sitting in meetings talking about health infor-
mation technology, we never thought about deploying it to
the third world, but Marc did,” Dr. Avrin said. “Its a truly
visionary project.” []

BETH BURMAHL is the Managing Editor of RSNA News.
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Diftusion-weighted MR of the Cervix
Aids in Managing Preterm Labor

BY MARY HENDERSON

Diffusion-weighted MR (DWMR) imaging of the uterine cervix can predict impending
preterm delivery in asymptomatic patients with premature shortening of the cervix,

according to research presented at RSNA 2014.

THE CERVIX is normally between 35 and 48 mm in
length at 24 weeks gestation. A sonographic very
short cervix (SCX) of less than 15 mm is a predic-
tor of spontaneous preterm birth in late pregnancy.

“The clinical management of a sonographic
short cervix in the mid-trimester of pregnancy is
a major obstetrical challenge,” presenter Gabriele
Masselli, M.D., explained. “Impending delivery is a
severe condition that prompts admission to centers
with neonatal intensive care units and an immedi-
ate administration of corticosteroids to induce fetal
lung maturation. However, most patients with SCX
will not deliver within one week.”

To better manage patients with symptoms of
preterm labor, Dr. Masselli and a team of radiol-
ogists and gynecologists from Sapienza University
of Rome investigated the use of MRI for cervical
insufficiency. “To improve upon current methods
of evaluating women for impending delivery, it is
necessary to use parameters that are independent of
cervical length and that reflect the process of fast
cervical remodeling that occurs in the few days pre-
ceding labor,” he said.

“High ADC intensity of the subglandular area
of the cervix accurately predicted impending
delivery within seven days in patients

presenting with a very short cervix.”
GABRIELE MASSELLI, M.D.

The prospective study included 30 pregnant
women (mean age 29) with a mean gestational
age of 24 weeks who were diagnosed with SCX
of less than 15 mm and positive fetal fibronectin
(EN). The researchers performed sagittal diffu-
sion-weighted imaging studies and created an
apparent diffusion coefficient (ADC) map targeted
to the subglandular area of the uterine cervix for
each patient and calculated ADC subglandular,
ADC stromal and ADC subglandular-ADC stro-
mal values.

Eight of the 30 patients (the impending delivery
group) ultimately delivered within seven days of
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admission to the hospital
while 22 patients (late deliv-
ery group) delivered seven or
more days after being hospi-
talized (mean of 32 days).

The ADC subglandular
and ADC subglandular-ADC
stromal values were signifi-
cantly higher in patients
within the impending deliv-
ery group than in the late
delivery group. The ADCs of
the cervical stroma did not
help to differentiate the two
groups.

Masselli

Subglandular ADC

Accurately Predicts

Impending Delivery
The researchers’ statistical analysis showed that

subglandular ADC was an extremely accurate S:JZaBgl;”oean
parameter for predicting impending delivery with  F¥YELIVA
an overall sensitivity of 95 percent and a specific-  FEEVEE L
ity of 95 percent. RSNA.org/
“High ADC inten- NZUEILE
sity of the subglan-

dular area of the cervix accurately pre-
dicted impending delivery within seven
days in patients presenting with a very
short cervix,” Dr. Masselli said.

Dr. Masselli also noted that high
intensity subglandular ADC values were
poorly correlated to cervical length,
suggesting that they result from mecha-
nisms independent from those involved
in cervical shortening. “When considering a diagnosis of impending
preterm delivery, ADC maps targeted to the subglandular area of
the uterine cervix greatly increase the positive predictive value of
SCX and positive FN,” Dr. Masselli said.

Multicenter studies are needed to definitively assess the potential
role of subglandular ADC as an imaging biomarker and to provide
cost/benefit analyses, Dr. Masselli said. “We think the additional
costs related to the MRI studies may be counterbalanced by a
change in hospital admission policies for these patients who are typ-
ically hospitalized until delivery,” he said. [J

MARY HENDERSON is a writer based in Bloomington, Ind.,
specializing in health and medicine.
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3-T MRI is Imaging Standard for Detecting
Cerebellar Hemorrhages in Preterm Infants

BY PAUL LATOUR

3-T MR imaging detects a bigh prevalence of cerebellar hemorrhages (CbH) in
preterm infants—a finding that could carry long-range implications regarding
cognitive and motor function, according to research presented at RSNA 2014.

IN ADDITION, a standardized scoring system can be applied to
assist in grading of overall brain injury and prediction of neu-
rodevelopmental outcomes, said Mai-Lan Ho, M.D., clinical
instructor/chief fellow in neuroradiology and soon-to-be assis-
tant professor of pediatric neuroradiology at the University of
California, San Francisco (UCSF). “It’s very exciting because 25
years ago, people thought that the cerebellum only modulated
motor coordination and balance,” said Dr. Ho, who was the
2012 RSNA William W. Olmsted Editorial Fellow and received a
2012 Roentgen Resident/Fellow Research Award from the RSNA
Research & Education (R&E) Foundation and
the 2012 Bracco Diagnostics/RSNA Research
Resident Grant.

“Several papers report cognitive and psy-
chiatric deficits in patients with congenital
or acquired cerebellar lesions,” Dr. Ho said.
“That’s important for our studies because cere-
bellar injury in preterm infants may help explain their long-term
cognitive impairment.”

Detection of CbH in preterm infants has steadily increased
with the introduction of new imaging modalities, said the study’s
senior author, A. James Barkovich, M.D., professor in resi-
dence and chief of pediatric neuroradiology at UCSE CbH was
thought to occur in about 10 percent of preterm infants when
1.5-T MRI was used; however, the proportion jumped to more
than 20 percent when 3-T MRI was used, and surpassed 30 per-
cent with the use of susceptibility-weighted imaging at 3T.

The study is ongoing, but in their

Daily Bulletin
coverage of
RSNA 2014

is available at
RSNA.org/
bulletin.

Dr. Ho with her RSNA 2014 research.

Bayley-III Scales of Infant and Toddler Development.

“A big question has been, ‘Can we use imaging to evaluate
preterm risk factors associated with neurodevelopmental out-
comes?” Dr. Ho said. “If so, could we identify these patients
early and institute earlier preventive or therapeutic measures? It’s
an exciting concept.”

The high volume of admissions to the neonatal intensive care
unit (NICU) at UCSF make it one of the few centers worldwide

most recent analysis, the research-

ers identified 22 of 59 (37 percent)
infants with CbH, a proportion
approaching the reported prevalence of
cognitive impairment in the preterm
birth population.

“When you start getting into 35
or 40 percent [with CbH], and you
realize 50 percent [of preterm infants]
have developmental problems, this is a significant finding,” said
Dr. Barkovich, the 2012 RSNA Outstanding Researcher. “Maybe
this is why we haven't been able to get the neurodevelopmental
levels up to normal in 90 or 95 percent like we have with motor
function.”

Based on Fisher’s exact test, the researchers’ cohort showed that
CbH is statistically associated with intraventricular hemorrhage
(IVH), but not with white matter injury (WMI) or ventricu-
lomegaly (VM). Furthermore, they found that at 1 year of age,
CbH is associated with cognitive and motor subscores on the

"A big question has been, ‘Can we use imaging
to evaluate preterm risk factors associated
with neurodevelopmental outcomes?’”

MAI-LAN HO, M.D.

able to investigate CbH in great detail. The group is among the
first to focus on cerebellar in addition to cerebral injury.

“The human cerebellum represents 10 percent of intracranial
volume, but contains 80 percent of total neurons in the brain,”
Dr. Ho said. “Fascinatingly, the ratio of neurons between the cer-
ebellum and cerebrum has been relatively preserved throughout
evolution, which really does make a case for the cerebellum being
a higher order executive center.”[]

PAUL LaTOUR is an RSNA News staff writer.
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New Interventional Platform Reduces
Radiation Exposure for Patients and Clinicians

“Radiation
exposure
for patients
undergoing
IAT can be
significantly
lowered, which
is especially
Important
for patients
undergoing
several

procedures.”

RUEDIGER E.
SCHERNTHANER M.D.
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BY RICHARD S. DARGAN

A new imaging platform allows for significant X-ray radiation
dose reduction without compromising image quality in patients
undergoing intra-arterial therapy (IAT) for liver cancer, according to

research presented at RSNA 2014.

In mEPATIC IAT, treatment is deliv-
ered under fluoroscopic guidance
directly to liver tumors through

the blood vessels that feed them.
Local delivery of chemotherapeutic
drugs allows for increased drug dose
while achieving reduced side effects
compared to intravenous, systemic
delivery; however, the IAT proce-
dure exposes both
patients and inter-
ventional radiology
staff to ionizing
radiation. Increased
use of hepatic IAT
during the last
decade has raised concerns over radia-
tion exposure, especially given the fact that patients
undergo repeat treatments.

Ruediger E. Schernthaner, M.D., from the Johns
Hopkins Hospital in Baltimore, and colleagues
investigated a new C-arm imaging platform that
offers optimized parameters for IAT-associated
image acquisitions like fluoroscopy, digital subtrac-
tion angiography (DSA) and cone beam computed
tomography (CBCT).

The researchers tested the platform—the
AlluraClarity from Philips Healthcare of Best,

The Netherlands—on 52 patients and compared
radiation exposure and image quality with results
from 26 other patients who had undergone similar
procedures on an older system. Radiation exposure,
including air kerma (AK), the radiation exposure
in free air before reaching the body, and dose area
product (DAP), the absorbed radiation dose multi-
plied by the area irradiated, was recorded through-
out the procedure.

The new system resulted in an exposure reduc-
tion in total AK and DAP of 58 percent and 60
percent, respectively, compared to the old platform.
DAP for fluoroscopy, DSA and CBCT decreased
by up to 66 percent, 79 percent and 14 percent,
respectively. During the procedures, no relevant
problems due to image quality were reported.
Likewise, the blinded evaluation of image qual-
ity revealed no differences between the new and
the old imaging platforms. Both patient cohorts
showed no difference with regard to body mass

Daily Bulletin
coverage of
RSNA 2014

is available at
RSNA.org/
bulletin.

Schernthaner

index or fluoroscopy time.

“The main finding is that
the radiation exposure for
patients undergoing IAT
can be significantly lowered,
which is especially import-
ant for patients undergoing
several procedures,” said Dr. Schernthaner. “In con-
trast to diagnostic imaging, the decreased radiation
exposure not only affects the patient, but also the
staff who are in the room performing the procedure
because their lifetime cumulative dose can be low-
ered.”

WEB EXTRAS

& View of video of
Ruediger E. Scherntha-
ner, M.D discussing his
RSNA 2014 research at
RSNA.org/News.

Applications Possible in Gynecologic,
Pediatric Imaging

Dr. Schernthaner predicted that the new platform
would have applications beyond IAT of the liver.
“We are currently investigating the potential of
this new platform for women with uterine fibroids
treated with uterine artery embolization,” he said.
“Some of these women are at a child-bearing age,
where radiation exposure is of even greater concern.
And the most important patient population with
regards to radiation exposure are pediatric patients,
who are the most sensitive group to radiation expo-
sure, especially when considering the cumulative
lifetime risks associated with X-ray exposure. This
new platform is an essential step to minimizing

this risk.”[J
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Surgical Cap Protects Staff Against Radiation

BY RICHARD S. DARGAN

An inexpensive, disposable surgical cap effectively reduces radiation exposure to
the brains of interventionalists and assistants, according to new research presented

at RSNA 2014.

Increase p
rease Distance

Byers

RADIOLOGISTS AND TECHNOLOGISTS involved in interventional
procedures are chronically exposed to ionizing radiation. Irradia-
tion of the cranium, even at low doses, can increase the incidence
of all cerebral neoplasms, including meningioma. A 2013 study
identified 31 interventionalists who developed brain cancer and
found that 85 percent of cases were left-sided tumors—the phy-
sician’s left side is typically closer to the radiation source during
interventional procedures.

Imgen, the Las Vegas-based research arm of
the Nevada Imaging Centers, recently evalu-
ated the radioprotective properties of the No
Brainer®, a cranial radiation protection surgical
cap manufactured by RADPAD of Kansas City.
The disposable surgical caps are available in
four levels of protection based on the thickness
of the heavy metal shielding. At 0.375 millimeters, the Red level
provides the thickest lead equivalent shield, while the Blue level’s
0.07-millimeter-thick shield is the thinnest.

Researchers tested the cap on phantoms before studying them
during actual fluoroscopic procedures. The caps were used to
protect the craniums of one interventionalist and one assistant
during 45 fluoroscopic procedures. Radiation monitoring during
the fluoroscopic procedures was accomplished using real-time
radiation detectors. Simultaneous monitor recordings were per-
formed with radiation detectors positioned identically above and

Daily Bulletin
coverage of
RSNA 2014

is available at
RSNA.org/
bulletin.

below the protective material at the level of the anterior left cra-
nium above the left eye.

Dose reductions for the procedures ranged from 83 per-
cent for the Blue level to 100 percent for the Red and Orange
levels. “Both the phantom study and the actual procedures
demonstrated statistically significant ionizing dose reductions to
cranium when using the protective caps,” said presenter Luke
A. Byers, D.O. “Increased protection correlated with increas-
ing thickness of radiation
shielding material.”

The interventionalist
and the assistant reported
that the surgical caps were
minimally different from
those typically worn for
interventional procedures
and there was no reported
discomfort even after a full
day of wear. “The study
results show you can use
disposable surgical caps in
an interventional setting
to significantly reduce
or completely negate the
amount of radiation that
the cranium is exposed to,”
Dr. Byers said. “Hopefully,
this device will stem the
increasing number of inter-
ventionalists reported with
cerebral malignancies.”

The caps cost about $5 each and can be used for multiple
procedures before disposal, according to radiologist and study
co-author William W. Orrison, M.D., M.B.A. The thinner,
lighter caps are ideal for brief procedures, while the thicker ones
would be recommended for longer interventions, Dr. Orrison
said.

In the next phase of the research, the investigators plan to see
if the caps can help reduce cranial dose to patients during inter-
ventional procedures. []

In his RSNA 2014 research, Luke
A. Byers, D.O., demonstrated the
effectiveness of disposable surgical
caps that are available in four levels
of protecon based on the thickness
of the heavy metal shielding. /Image
courtesy of Dr. Byers

RICHARD S. DARGAN is a writer based in Albuquerque, N.M.,
specializing in healthcare issues.

"Both the phantom study and the actual procedures
demonstrated statistically significant ionizing dose reductions
to cranium when using the protective caps.”’

LUKE A. BYERS, D.O.
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Radiomics Could Change Role of Radiologists

“The core belief
of radiomics

is that images
aren't pictures—
they're data, We
have to treat

them as data.”
ROBERT GILLIES, PH.D.
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BY PAUL LATOUR

In the future, radiologists won't simply be interpretors of imaging

studies, they will be the curators of quantitative and descriptive data

about disease processes that will enable computerized decision-
support systems to improve diagnostic and prognostic accuracy,
according to experts in the rapidly expanding field of radiomics.

“Rapromics: From Clinical Images to Omics,” was
the title of a symposium presented by RSNA and
the American Association of Physicists in Medicine
(AAPM) during RSNA 2014. Molecular biology
has shaped how diseases are managed and how new
oncology drugs and tests are developed, said Paul
E. Kinahan, Ph.D., during his introductory speech
at the symposium. But despite great promise from
molecular biology, progress has been slow, said Dr.
Kinahan, head of the Imaging Research Laboratory,
Department of Radiology, at the University of
Washington.

“We have had the entire human genome
sequenced for over a decade and molecular biol-
ogy has been leading us to targeted therapies,” Dr.
Kinahan said. “But we still have a long way to go.
We need guidance to develop and apply new ther-
apies appropriately. We need guidance to develop
and apply these new therapies appropriately.”
Radiomics—the high-throughput extraction of large
amounts of data from medical images—may be the
catalyst we need, the speakers at the symposium
suggested.

In his lecture, “The Radiology Reading Room of
the Future,” Robert Gillies, Ph.D., said radiologists
in the future will participate by identifying the vol-
umes and areas of interest that can be segmented.
From these volumes, computers can extract hun-
dreds of descriptive quantitative features. These
features can then be combined with medical and
genomic data to create a comprehensive database,
he said.

“The core belief of radiomics is that images
aren’t pictures—they’re data. We have to treat them
as data,” said Dr. Gillies, chair of the Department
of Cancer Research and Metabolism at the H. Lee
Moffitt Cancer Center & Research Institute in
Tampa, Florida. “Right now we extract about 600
different quantitative features from any volume
of interest.”

The motivating factor spurring radiomics is
rooted in cancer genetics, Dr. Gillies said. Genetic
heterogeneity of tumors, which arises from genome
instability in combination with highly selective

Kinahan

Hricak

Deasy

microenvironments, is a major cause of therapy
resistance. Deep analysis of the images can quantify
microenvironments and, he predicts, the extent of
genetic heterogeneity.

“Quantitative features improve diagnostic accu-
racy and can be predictive. Prediction is important
because that actually leads to actionable conse-
quences,” Dr. Gillies said. “Can we predict epider-
mal growth factor receptor (EGFR) mutations? Can
we predict hypoxia? If so, we have drugs that will
treat those areas.”

Making Precision Medicine a Reality

In her lecture, “Radiomics in Oncology: Pathway to
Precision Medicine,” Hedvig Hricak, M.D., Ph.D.,
Dr. h.c., emphasized that in the era of molecular
medicine, the traditional radiology-pathology cor-



relation paradigm alone is no longer sufficient.
The use of in vivo, quantitative prognostic and
predictive imaging biomarkers, such as those pro-
vided by radiomics analyses, will be essential to
selecting the right patient for the right treatment
at the right time, said Dr. Hricak, 2010 RSNA
President and Chair of the Department of Radiol-
ogy at Memorial Sloan Kettering Cancer Center
(MSKCC) in New York City.

Quantitative imaging features that can be
extracted through radiomics include textural
features, functional parameters, and clusters
of features from multiparametric imaging, Dr.
Hricak said. Radiogenomic analyses define rela-
tionships — or association maps — between such
imaging features and molecular markers (omics),
thus establishing a connection between diagnostic
imaging and molecular diagnostics, she said.

The radiogenomic features are not going to
tell us exactly which gene
WEB EXTRAS mutation has occurred,

(3 To access a summary  Dr. Hricak noted. How-
LI e adogenomic cold
“The Evolution of help radiologists identify
Translational Omics,” go  key prognostic imaging
?/([7’\;’;661“/"??0/’ T[S/t207t?[/ features, better understand
Gty of T o besnogeniy nd
guide molecularly-driven

biopsies.

To move the field of radiomics forward in a
safe and evidence-driven fashion, it is important
to take lessons from other fields of big data anal-
ysis, such as omics, Dr. Hricak said, referencing
the Institute of Medicine’s 2011 report, “The
Evolution of Translational Omics.” “There has to
be transparency in the discovery and test-valida-
tion phases and the evaluation of clinical uility,”
she said.

“To explore the full potential of radiomics, we
have to enter the era of big data, team science
and, most of all, the new age of imaging bioinfor-
matics,” Dr. Hricak concluded.

Data Tied to Predicting Outcome

Joseph O. Deasy, Ph.D., was part of an early
study at MSKCC that showed extracting data
from images was likely to be predictive of out-

come. More recently, Dr. Deasy was the senior
author on “FDG-PET-Based Radiomics to Predict
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During his RSNA 2014 presentation, Robert J. Gillies, Ph.D., said the motivating
factor spurring radiomics is rooted in cancer genetics. Dr. Gillies described a Tumor
Board of the Future (above) in which medical imaging plays a significant role in an-
alyzing tumor heterogeneity and response to therapy. — Images courtesy of Robert
J. Gillies, Ph.D.

radiomics will prove helpful in at least two areas. “If the models

Local Control and Survival Following Radiotherapy,” presented become predictive enough, then potentially some patients could
at the AAPM annual meeting in July 2014. avoid systemic therapy—such as chemotherapy—due to a very

In that study, researchers analyzed two cancer data sets, low risk of metastatic disease,” he said. “We believe using the
patients with non-small cell lung cancer and patients with stage overall integral uptake intensity to help define the radiation dose
III-IV head and neck cancer. Researchers found that the risk of needed could be useful to avoid overtreating some patients or
metastases arising appeared to be related to the shape and the undertreating others.” []

intensity variable within the shape of the tumor.

While more research is needed, Dr. Deasy said he hopes that PAUL LaTOUR is an RSNA News staff writer.
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NEWS YOU CAN USE

The following are highlights from the current issues of RSNA's two peer-reviewed journals.

Cone Beam Computed Tomography during Transarterial Chemoembolization for Liver Cancer

Cone-beam computed tomography (CBCT) has improved
the feasibility, effectiveness and safety of many image-
guided procedures, allowing physicians to perform proce-
dures that were not possible using traditional fluoroscopy
or digital subtraction angiography (DSA) alone.

CBCT has shown to affect diagnosis and treatment in

up to 81 percent of hepatocellular .
carcinoma FHCC) lesions dgrmg RH(]]{JI{_}Q\
trans-arterial chemoembolization e
(TACE) by providing 3D information that aids in lesion
detection, catheter navigation and assessing technical suc-
cess of embolization, according to a “How | Do It" paper

in the January issue of Radiology (RSNA.org/Radiology) by
Vania Tacher, M.D., of Johns Hopkins Hospital, and col-
leagues.

Since its introduction a decade ago, the utility of CBCT
has been demonstrated in multiple disease states, includ-
ing neurovascular disease, peripheral vascular disorders
and oncology. The step from an exclusive 3D visualization
of the vascular structures (rotational angiography-high
contrast imaging) to soft tissue tomography (CBCT imag-
ing-low contrast imaging) has opened the door to a range

of new applications with low X-ray contrast.

Although the body of evidence has been growing over
the last few years and many physicians and operators rec-
ommend its use, there is still no official consensus regard-
ing the use of CBCT during TACE. “In light of the substan-
tial clinical evidence available in the literature, we recom-
mend that CBCT should be accepted as standard of care for
imaging in intra-arterial therapy of HCC,” the authors write.

CBCT imaging involves the rotation of a C-arm equipped with a flat panel
detector around the patient. Multiple 2D projections are acquired and
reconstructed to generate a 3D volumetric data set.

(Radiology 2015;274;2:320-334) ©RSNA 2015 All rights reserved. Printed with permission.

This article meets the criteria for AMA PRA Category 1 Credit™.
SA-CME is available online only.

Postoperative Imaging of the Orbital Contents

Postoperative imaging of any anatomic structure can represent a
diagnostic dilemma if one is unfamiliar with the typical procedures
performed. Because the orbit is frequently visualized in routine

radiologic examinations, postoperative
changes of the globe and adnexa are RadjOGI‘aphjCS
invariably encountered.

In an article in the January-February issue of RadioGraphics
(RSNA.org/RadioGraphics), Michael J. Reiter, D.O., of Brooke Army
Medical Center in San Antonio, Texas, and colleagues describe sev-
eral of the more commonly performed ocular surgeries and their
expected imaging features.

Awareness of the spectrum of orbital postoperative findings is
imperative because their radiologic appearance can be confusing
and potentially mimic pathologic entities. Knowledge of the MR
imaging safety profile of these various implanted devices is critical
for imagers, as is the ability to distinguish them from foreign bod-
ies. CT and MR imaging are the two most frequently used modali-
ties, although radiographs that encompass the orbits are occasion-
ally employed.

“The radiologist's knowledge of expected imaging findings after
orbital interventions can prevent confusion and misdiagnosis of
implanted devices,” the authors write.
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Implantation of an EX-PRESS device in a 32-year-old man
with elevated IOP. Axial T2-weighted MR image shows an EX-
PRESS device (arrow) in the superonasal region, which is seen

as a signal void with minimal adjacent susceptibility artifact.
(RadioGraphics 2015;35:221-234) ©RSNA 2015 Al rights reserved.
Printed with permission.

This article meets the criteria for AMA PRA Category 1 Credit™.

SA-CME is available online only.




Latest Radiology Select Volume Spotlights Imaging of Joints

From emergency room physicians and readers of outpatient images to
musculoskeletal radiologists and clinicians and researchers, few disciplines
are as relevant to as many different practitioners as the imaging of joints.
In Volume 6 of Radiology Select, guest editor Thomas M. Link, M.D.,
Ph.D., has curated a collection of 25 Radiology articles on imaging of joints
with an emphasis on recent technical developments and newer concepts

that all radiologists will find useful in daily practice.

The online educational edition of Radiology Select: Imaging of Joints
includes opportunities to earn 22 SA-CME credits and provides access to
video and audio conversations with Dr. Link, series editor Deborah Levine,
M.D., and a prominent musculoskeletal radiologist and coauthor of several

articles in the volume.

Access all volumes of Radiology Select at RSNA.org/RadiologySelect.

O “Improved Prognosis of Women Aged 75 and Older
with Mammography-detected Breast Cancer,” Judith A.
Malmgren, Ph.D., and colleagues.

@ “Intravenous Contrast Material Exposure Is Not an
Independent Risk Factor for Dialysis or Mortality,”
Robert ]J. McDonald, M.D., Ph.D., and colleagues.

Radol 00y

Listen to Radiology Editor Herbert Y. Kressel, M.D.,
deputy editors and authors discuss the following articles

in the December issue of Radiology at RSNA.org/Radiol-

ogy-Podcasts.

B “Standard and Reduced Radiation Dose Liver CT
Images: Adaptive Statistical Iterative Reconstruction
versus Model-based Iterative Reconstruction—
Comparison of Findings and Image Quality,” William
P. Shuman, M.D., and colleagues.

R&E Foundation Individual Donors
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NEWS YOU CAN USE

Press releases were sent to the medical news media for the following articles appearing

In recent issues of Radiology.

Right Arcuate Fasciculus Abnormality in Chronic Fatigue Syndrome

Patients with severe chronic fatigue syndrome (CFS)
have increased fractional anisotropy (FA) in the anterior
right arcuate fasciculus when compared with control
subjects, according to new research.

Michael M. Zeineh, M.D., Ph.D., of the Stanford Uni-
versity School of Medicine, and colleagues conducted
a retrospective review of 15 patients with CFS and 14
age- and sex-matched control subjects. All subjects
underwent 3.0-T volumetric T1-weighted MR imaging,
with two diffusion-tensor imaging (DTI) acquisitions
and arterial spin labeling (ASL). Open source software
was used to segment supratentorial gray and white mat-
ter and cerebrospinal fluid to compare gray and white
matter volumes and cortical thickness. DT| data were
processed with automated fiber quantification, which
was used to compare piecewise FA along 20 tracks. For
the volumetric analysis, a regression was performed
to account for differences in age, handedness and total
intracranial volume, and for the DTI, FA was compared
piecewise along tracks by using an unpaired t test. The
open source software segmentation was used to com-
pare cerebral blood flow as measured with ASL.

In the CFS population, FA was increased in the right
arcuate fasciculus (P = .0015), and in right-handers,
FA was also increased in the right inferior longitudinal
fasciculus (ILF) (P = .0008). In patients with CFS, right
anterior arcuate FA increased with disease severity

Superimposed on the inflated atlas brain image are regions of right-
hemisphere increased cortical thickness in patients with CFS compared with
control subjects after accounting for differences in age and handedness are
highlighted in red (arrows). Blue = precentral, green = middle temporal,

red = occipital, white = postcentral, and yellow = orbitofrontal. The right
precentral region consists of two connected foci that FreeSurfer identified as
one contiguous region.

(Radiology 2015;274;2:517-526) ©RSNA 2015 All rights reserved Printed with permission.

(r = 0.649, P = .026). Bilateral white matter volumes were reduced in CFS (mean + standard deviation, 467,581 mm3 + 47,610 for
patients vs. 504,864 mm3 = 68,126 for control subjects, P = .0026), and cortical thickness increased in both right arcuate end
points, the middle temporal (T = 4.25) and precentral (T = 6.47) gyri, and one right ILF end point, the occipital lobe (T = 5.36). ASL

showed no significant differences.

“(Dn populations of CFS that have severe concentration and memory problems, right anterior arcuate FA may serve as a bio-

marker for the disease,” the authors write.

Ebola Virus Disease: Radiology Preparedness

The 2014 West Africa outbreak of Ebola virus disease (EVD) is
likely to involve staff in the radiology department for medical
imaging procedures such as portable US and portal X-ray units,
according to a special report in Radiology. It is essential that all
medical staff receive general information and training

about EVD.

David A. Bluemke, M.D., Ph.D., of National Institutes of
Health, and Carolyn C. Meltzer, M.D., of Emory University
School of Medicine, authored the special report to present an
overview of relevant aspects of EVD disease and preparedness
relevant to the radiologic community.

At present, the roles of medical imaging in EVD are support-
ive, to exclude other diagnoses or to assess complications of
EVD. EVD brings the delicate balance of providing the best pos-
sible medical care for the patient while maintaining full protec-
tion for the medical staff. Both of these objectives are generally
supported by providing medical imaging care to EVD patients
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only within a specialized isolation unit. Clear and frequent
communication with the healthcare staff is essential during this
time of heightened public concern and understandable caution.

Radiology staff should work with hospital infection control
staff to apply standard hospital policies to the radiology depart-
ment. Hospital cleaning policies need to be presented to the
radiology equipment manufacturer to ensure that equipment
damage will not result from disinfection procedures. A material
safety data sheet for cleaning solutions should be provided
to equipment manufacturers as needed. Whenever possible,
equipment should be covered or double bagged to protect sen-
sitive surfaces and electronics.

“A small minority of the radiology staff may be directly
involved in the care of EVD patients,” the authors write. “Those
staff need to be identified and educated regarding procedures
of the isolation unit and PPE. Open and frequent communica-
tions are essential to help radiology staff communicate with
other areas of the hospitals and the clinical care team.”



Comparative Effectiveness of Combined Digital Mammography and Tomosynthesis Screening
for Women with Dense Breasts

Biennial combined digital mammography and tomosynthe- ing with both digital mammography and tomosynthesis versus
sis screening for U.S. women aged 50-74 years with dense digital mammography alone among U.S. women aged 50-74
breasts is likely to be cost-effective if priced appropriately years with dense breasts from a federal payer perspective and
(up to $226 for combined examinations vs. $139 for digital a lifetime horizon. Input values were estimated for test perfor-
mammography alone) and if reported interpretive performance mance, costs and health state utilities from the National Cancer
metrics of improved specificity with tomosynthesis are met in Institute Breast Cancer Surveillance Consortium, Medicare
routine practice, according to new research. reimbursement rates and medical literature. Sensitivity analy-
Christoph I. Lee, M.D., M.S.H.S., of the University of Wash- ses were performed to determine the implications of varying
ington, and colleagues used an established, discrete-event key model parameters, including combined screening sensi-
breast cancer simulation model to estimate the comparative tivity and specificity, transient utility decrement of diagnostic

clinical effectiveness and cost-effectiveness of biennial screen-  work-up and additional cost of tomosynthesis.

percon I
DBT Cost
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Utility Reduction for _
Diagnostic Waork-up
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Cost-Effectiveness Ratio = Cost/Quality-adjusted life years (QALY)

Graph depicts sensitivity analysis for the cost-effectiveness of adding digital breast tomosynthesis (DBT) to standard biennial digital
mammography (DM) screening in women aged 50-74 years with dense breasts. Additional cost of digital breast tomosynthesis ranged from $0
to $139; digital mammography with tomosynthesis specificity ranged from 0.88 to 0.95; digital mammography with tomosynthesis sensitivity

ranged from 0.77 to 0.83; and transient utility reduction for diagnostic work-up after positive screening findings ranged from O to 0.105.
(Radiology 2015;274;3:InPress) ©RSNA 2015 All rights reserved. Printed with permission.

High-Risk Coronary Plaque at Coronary CT Angiography Is Associated with Nonalcoholic
Fatty Liver Disease, Independent of Coronary Plaque and Stenosis Burden: Results from the
ROMICAT II Trial

Nonalcoholic fatty liver disease (NAFLD) is associated
with advanced high-risk coronary plaque, independent
of traditional cardiovascular risk factors and the extent
and severity of coronary artery disease, new research
shows.

Stefan B. Puchner, M.D., of Massachusetts General
Hospital and colleagues studied 445 patients who were
randomized to the coronary CT angiography (CTA) arm
of the Rule Out Myocardial Infarction using CAT, or
ROMICAT, Il trial who underwent both non-enhanced CT
to assess calcium score and contrast material-enhanced
coronary CTA. Readers assessed coronary CTA images
for the presence of coronary plaque, significant stenosis
(= 50 percent), and high-risk plaque features (positive

remodeling, CT attenuation < 30 HU, napkin-ring sign, Axial nonenhanced CT image in a 62-year-old man demonstrates attenuation
spotty calcium). NAFLD was defined as hepatic steatosis measurements of the liver and spleen. Image shows a diffuse fat accumulation
at non-enhanced CT (liver minus spleen CT attenuation in the liver, with a mean liver attenuation of 32.5 HU and a mean spleen

<1 HU) without evidence of clinical liver disease, liver attenuation of 46.2 HU.

cirrhosis or alcohol abuse. (Radiology 2015;274;3:InPress) ©RSNA 2015 All rights reserved. Printed with permission.

Overall, 182 (40.9 percent) of 445 patients had CT
evidence of NAFLD. High-risk plaque was more frequent in patients with NAFLD than in patients without NAFLD (59.3 percent vs.
19.0 percent, respectively; P < .001). The association between NAFLD and high-risk plaque (odds ratio, 2.13; 95 percent confidence
interval: 118, 3.85) persisted after adjusting for the extent and severity of coronary atherosclerosis and traditional risk factors.
“Our observation supports a relationship between NAFLD and advanced high-risk coronary atherosclerosis, possibly related to
dysregulated secretion of cytokines, increased oxidative stress, and systemic inflammation,” the authors write.

Continued on Page 22
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Online Ethics, Professionalism Courses Get a Makeover

Online courses on ethics and profes-
sionalism at RSNA.org/Library have
recently been updated and redesigned to
offer an even more comprehensive and
engaging user experience.

Highlighting timely ethical consider-
ations in radiology, topics include "Con-
flicts of Interest,” “Ethics of Research”
and “Publication Ethics.”

The courses were developed by the
American Board of Radiology Founda-
tion in 2011 with educational grants from
RSNA, Academy of Radiology Research,
American Association of Physicists in
Medicine, American Board of Radiology,
American College of Radiology (ACR),
American Radium Society and American
Society for Radiation Oncology.

“Professionalism is the basis of med-
icine’s contract with society,” said Ste-
phen D. Brown, M.D., chair of the RSNA
Professionalism Committee. “These
online courses help educate radiologists
on how to navigate tricky ethical situa-
tions that may arise in the workplace or

during academic research. This update
and review allows the committee to
ensure the courses remain on point with
the most current ethical questions and
challenges.”

During the update process, original
authors of the courses reviewed con-
tent, provided timely updates and raised
additional ethical considerations. The
update also included peer review by
members of the RSNA Professionalism
Committee and ACR’s Committee on
Professionalism.

Users will also experience a new
interface incorporating easier navigation,
allowing them to view topics at their
own pace and visit and re-visit sections
anytime. An automatic bookmarking fea-
ture allows users to immediately resume
where they left off in the courses. Many
online courses now include interactive
self-learning components to provide
a more engaging experience for the
learner and have been mobile optimized.

“Learners are increasingly using

mobile devices to access the Internet,”
said Stephen Chan, M.D., vice-chair of
the RSNA Professionalism Committee
and one of the project’s leaders. “We've
taken advantage of this update and
review process to overhaul the courses’
design to ensure accessibility, interac-
tivity and ease of navigation by a variety
of electronic devices.”

Each self-guided course includes a
CME test feature to help learners assess
their comprehension and application of
the principles and practices described
in the course. Users earn CME credit for
successful completion (80 percent or
better score) of the tests. Each course is
designated for 1.50 AMA PRA Category
1 Credits™ and can be applied toward the
ABR MOC self-assessment requirement.

Free to RSNA members, courses are
located under Supplemental Online Edu-
cation at RSNA.org/Library. For ques-
tions about Ethics and Professionalism
courses, contact ed-ctr@rsna.org.

Nomination Forms for IRIYA
at RSNA 2015 Now Available

medical imaging.
“This program is

and New Zealand) who
is earning a Ph.D. in

Amy Sevao, M.D., a radiology trainee at Auckland City Hospital
in Auckland, New Zealand, couldnt wait to return home from
RSNA 2014 to share her experiences from the RSNA Introduc-
tion to Research for International Young Academics (IRIYA)
program.

The four-day seminar held at each RSNA annual meeting
encourages young radiologists from countries outside the U.S
and Canada to pursue careers in academic radiology by:

* Introducing residents and fellows to research early in
their training

* Demonstrating the importance of research to the practice
and future of radiology

¢ Sharing the excitement and satisfaction of research
careers in radiology

* Networking with successful radiology researchers, future
colleagues and potential mentors

Reflecting on her experience at RSNA 2014, Dr. Sevao said
her country is fairly isolated and that IRIYA is "very good, very
useful,” in terms of getting a feeling for "what's happening" in
radiology, adding she is the only person in Australasia (Australia

really great,” said Dr.
Sevao, who plans to be
an academic radiologist
focusing on translational
research. “I'm going to
start using what I was
taught [during the semi-
nar] straight away.”

Nominations are now
being accepted for IRIYA
to be held at RSNA 2015. The RSNA Committee on Interna-
tional Radiology Education (CIRE) recommends 15 young aca-
demics for consideration by the RSNA Board of Directors each
year.

Eligible candidates are residents and fellows currently in
radiology training programs or radiologists not more than two
years out of training from outside the U.S. and Canada, who are
beginning or considering an academic career. Nominations must
be made by the candidate’s department chairperson or training
director. Fluency in English is required.

Nomination forms are available at RSNA.org/IRIYA and must
be submitted by April 15, 2015.

From left: Amy Sevao, M.D., Mickael
Ohana, M.D., and Chong Hyun Suh,
M.D., at the RSNA 2014 IRIYA seminar.

Final Call to Register for Writing a Competitive Grant Proposal Workshop

A few spots remain for the RSNA Writing a Competitive Grant Proposal Workshop to be held March 6-7, 2015. Limited space is

available. Register at RSNA.org/CGP.
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Meetings February-March 2015

FEBRUARY 5-8

American Society of Spine Radiology (ASSR),
Annual Symposium, Caesar's Palace, Las
Vegas

* www.theassr.org

FEBRUARY 18-21

Sociedad Mexicana de Radiologia e Imagen /
Mexican Society of Radiology and Imaging,
XXVII Encuentro Nacional de Residentes y
Radidlogos / XXVII National Meeting of
Residents and Radiologists, Mexico City

* WWW.Smri.org.mx

Visit the RSNA Booth

FEBRUARY 21-26

International Society for Optics and Photonics
(SPIE), Medical Imaging 2015, Renaissance
Orlando at SeaWorld, Orlando, Florida

* www.spie.org

FEBRUARY 28-MARCH 5

Society of Interventional Radiology (SIR), 40th
Annual Scientific Meeting, Georgia World
Congress Center, Atlanta

* www.sirweb.org

MARCH 2-6

American Physical Society (APS), March
Meeting, Henry B. Gonzalez Convention
Center, San Antonio

* www.aps.org

MARCH 4-8

The European Society of Radiology (ESR),
European Congress of Radiology (ECR),
Vienna

* WWw.ecr.org

Visit the RSNA booth

MARCH 6-8

Society for Brain Mapping and Therapeutics
(SBMT), 12th Annual World Congress of SBMT
on Brain, Spinal Cord Mapping, and Image
Guided Therapy, Los Angeles Convention
Center

* www.worldbrainmapping.org

MARCH 14-15

Asian Musculoskeletal Society (AMS), 17th
Annual Meeting, Hyderabad International
Convention Centre, Hyderabad, India

* www.asianmsk.org

MARCH 15-18

Society of Thoracic Radiology (STR), Thoracic
Imaging 2015, Park Hyatt Aviara, Carlsbad,
California

* www.thoracicrad.org

MARCH 21-25

American Institute of Ultrasound in Medicine
(AIUM), Annual Convention and host of The
World Federation for Ultrasound in Medicine
and Biology Congress (WFUMB), Walt Disney
World Swan & Dolphin Resort, Lake Buena
Vista, Florida

* www.aium.org

MARCH 22-27

Society of Abdominal Radiology (SAR),
Annual Scientific Meeting and Educational
Course, Hotel del Coronado, Coronado (San
Diego), California

* www.abdominalradiology.org

Visit the RSNA Booth

FIND MORE EVENTS AT
RSNA.org/Calendar.aspx.

New on Radiologylnfo.org

Continued from Page 20

Visit RadiologyInfo.org, the public information website produced by
the RSNA and ACR, to read the latest content posted to the website:

¢ Anal Cancer Treatment

RadiologyInfo.orglen/info.cfmipg=anal-cancer-therapy

* Esophageal Cancer Treatment

RadiologyInfo.orglen/info.cfm?pg=esophageal-cancer-therapy

¢ Ovarian Cancer Disease

RadiologyInfo.orglen/info.cfmipg=ovarian-cancer

Radiologylnfo.org

Radiology

=9

In recognition of American Heart Month in February,

RSNA is distributing public service announcements

(PSAs) focusing on heart disease and screening.

In addition, RSNA is distributing the “60-Second

Media Coverage of RSNA

In October, 1,273 RSNA-related news stories were tracked in the media. These stories
reached an estimated 599 million people.
Coverage included Los Angeles Times, U.S. News & World Report, Chicago Tribune, The
Huffington Post, TIME, Yahoo! News, Newsday, The Boston Globe, CNN.com, Bloomberg
News, San Francisco Chronicle, WBBM-AM (Chicago), KYW-AM (Philadelphia) and WebMD.

RSNA Wins Three MarCom Awards

RSNA received three 2014 MarCom Awards from the Association of Marketing & Communications Professionals,
an international awards competition that recognizes outstanding creative achievement.

Platinum Awards:
* RSNA 2013 Annual Meeting Press Kit

Gold Awards:

* A television segment about RSNA 2013 research on face transplants that appeared on WGN-TV news.
* An article about the RSNA Image Share project (funded by the National institute of Biomedical Imag-

ing and Bioengineering) appearing in The Wall Street Journal

For more information, go to marcomawards.com.

Checkup” audio program to nearly 100 radio stations
across the U.S. The segments will focus on heart dis-
ease and the link between atherosclerosis and cogni-
tive impairment.
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Residents & Fellows Corner

New RFC Vice-chair: RSNA Can be

“One-stop Shop” for Career Preparation

RSNA News took time recently to catch up with Nancy J. Benedetti, M.D., newly
appointed vice-chair of the RSNA Resident and Fellow Committee (RFC), who talked
about what she gains as an RSNA member and how she wants to give back.

o What kind of issues face residents and fellows today, and
o how can RSNA help address them?

With the restructuring of the American Board of Radiol-
o ogy (ABR) certifying exam format in 2013, diagnostic

radiology residents and fellows are stressed about exam
preparation, specifically finding the right study materials at the
appropriate point in training. Currently, educational resources
are spread out across the Internet in many locations—journals,
radiologic societies, academic centers and privately run web-
sites. RSNA has a huge opportunity to be the one-stop shop for
residents preparing for the new boards.

o What are some ways in which residents and fellows can
o contribute to the RSNA mission?

A ° Residents and fellows have the biggest stake in the

o future direction of our field and early involvement with
RSNA will spark trainees to become leaders. In particular,
when trainees get excited about research supported by the
RSNA Research & Education (R&E) Foundation, they will keep
pursuing their passion for science in their future careers. With
the support RSNA gives them to get started, trainees will give
back to the field of radiology more than they received.

What is your vision for the Resident and Fellow Committee
e and what it can accomplish?

The committee brings together radiology trainees from
e around the world to help RSNA provide programming
geared to trainees. The committee already sponsors a popular
career symposium for trainees at the annual meeting, and |
see this programming continuing to offer career advice beyond

what is provided in residency and
fellowship. An as yet unmet need of
residents and fellows is a curriculum
tailored toward the new ABR exam.

| envision the committee pooling RSNA educational resources
and presenting them in an organized fashion that will be useful
for trainees in their exam preparation.

o How has involvement with RSNA benefitted you and
e your career?

Bene'déﬂi

° Through the committee, | have met like-minded enthu-

e siastic radiology trainees from around the world and
have enjoyed sharing ideas across radiology training programs.
The many close friends | have made at different stages of
training have helped me as | have progressed through the early
stages of my career.

The educational resources RSNA provides free of charge to
trainees (RSNA.org/Trainees.aspx). have played a tremendous
role in my training. As a member of the first class of residents
to take the new ABR Core Exam, | was very grateful to have
the outstanding RSNA-AAPM physics modules as a study tool.
The new RadioGraphics Resident & Fellow online education
content has been extremely useful for my ongoing preparation
for the ABR certifying exam that | will take 15 months after

EDITOR'S NOTE

Nancy J. Benedetti, M.D., is a clinical fellow in the
Department of Radiology at the University of California,
San Francisco, School of Medicine.

Value of Membership

Renew Your RSNA Membership Now

RSNA membership includes many benefits, such as your

subscription to RSNA News and:

 Subscriptions to Radiology and RadioGraphics
* Free tools to help with continuing medical education
* Free advance registration to the RSNA annual meeting

Radislogical

1 Marth

John W, Smith, M.D.
1234567809

Renew online at RSNA.org/Renew or by mail with the invoice sent to you in early October. Members can also sign up for
automatic renewal, a new, convenient feature that allows RSNA to charge a designated credit card for annual membership dues.
For more information, including how to apply for retired status, contact membership@rsna.org or 1-877-RSNA-MEM (1-877-776-

2636) or 1-630-571-7873 outside the U.S. and Canada.
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Annual Meeting Watch

RSNA 2015 Online Abstract Important Dates for RSNA 2015

Member registration and housing

Submission Open Wednesday, April 29 (SIS0 ey
The online system to submit abstracts for RSNA 2015 was acti- Non-member registration and

vated in late January. The submis- Wednesday, June 3

sion deadline is noon Central Time BALL F[]R

housing open at 9 a.m. CT

Course enrollment open at

(CT) on Wednesday, April 8, ABSTR AETS Wednesday, July 8 o° " ""p
2015. .Abs.tljacts are reqwred Friday, October 16 Deadline fqr international
for scientific presentations, badge mailing

Final housing and discounted
registration deadline at 5 p.m. CT

education exhibits, applied science, quality

storyboards and quantitative imaging reading

room showcase. Deadline to guarantee a seat for
To submit an abstract online, go to all ticketed courses at 5 p.m. CT

RSNA.org/abstracts. 101st Scientific Assembly &
The easy-to-use online system helps the Scientific Program November 29 - December 4 5 .| Meeting

Committee and Education Exhibits Committee evaluate submissions

more efficiently. For more information about abstract submissions,
contact the RSNA Program Services Department at 1-877-776-2227 ) ®
within the U.S. or 1-630-590-7774 outside the U.S. ‘<SNA 2015

Friday, November 6

Wednesday, November 25

RSNA 2014 Attendance On the Rise

Attendance for RSNA’s 100th annual meeting in 2014 remained strong and set
new records in the member and international attendee categories.

More than 15,000 members attended RSNA 2014, a 13 percent increase over
the previous year, while the 11,470 international attendees at the meeting set an
all-time record. Overall attendance at RSNA 2014 totaled more than 56,000.

RSNA.org

R&E Website Spotlights Funding Campaign

The RSNA Research and Education (R&E) Foundation website—accessible at RSNA.org—
now highlights the unveiling of “Inspire-Innovate-Invest: The Campaign for Funding Radiolo-
gy’s Future®," officially launched at RSNA 2014.

In addition, the site is now easier to navigate, giving users instant access to perti-
nent information. At the click of a mouse, users can review a detailed explanation of the
Campaign'’s goal to raise $17.5 million to fund grants in radiologic research and education,
bridging gaps in funding for promising investigators and educators. The site also highlights
testimonials from grant recipients and donors.

In addition to Campaign information, users are invited to access other resources available at RSNA.org/Foundation.

e Detailed information, applications and deadlines for the Roentgen Resident/Fellow Research Award, and available grants
in three categories: education, research and medical school.

e Your Donations in Action—See the work grant recipients are producing that help continue to fuel radiology’s future.

e Foundation Focus—A quarterly publication that keeps readers abreast of the latest developments in the Foundation.

COMING NEXT MONTH

In March, RSNA News examines the promise and potential of 3D printing, including reports on a 3D
model of the heart and a 3D-printed vertebra.
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REDISCOVER THE ARTICLES
THAT DEFINED RADIOLOGY

GOLDEN OEDOIES

As part of the RSNA Centennial celebration, RSNA looks back on the discoveries and advancements
that have come to define radiology. Each month in 2015, Radiology will highlight 15 articles that have
been instrumental in advancing the science of radiology and improving patient care.

RSNA =3

Radiology

1 P AYE@ARS
Read the collections at RSNA.org/Golden-Oldies I(SNA





