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Kantar Media produces the only independent
readership survey of publications reaching at least
20% of radiologists and radiation oncologists.
The Radiology Focus™ Report has been the gold
standard for over 20 years in determining what
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Applied Radiology has consistently out-performed
every trade journal in the radiology space over
this time period and is ranked alongside the most
respected association journals in the industry as
rated by the people who receive them — your
target audience!
Also studied is Ad Page Exposure, which determines the likelihood of your advertisement being
seen by this audience, based on how often and
how they read a publication. Once again, Applied
Radiology consistently ranks at the very top of this
list, producing more eyes on your ads than any
other trade journal.
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Imaging of vaginal bleeding in early
pregnancy
Barton F. Lane, MD, and Jade J. Wong-You-Cheong, MBChB

B

leeding during the first trimester of pregnancy is common.
Although usually of no permanent consequence, it can be a sign
of complication, such as a threatened
abortion or a failed intrauterine pregnancy, or other serious pathology, such
as ectopic pregnancy or gestational
trophoblastic disease. Familiarity with
the imaging patterns of these entities is
important, as misdiagnosis can lead to
harm to the mother, fetus, or both. This
review will focus on the most common
causes of bleeding in the first trimester,
their imaging appearances, and diagnostic algorithms.

Imaging in pregnancy

Radiology plays an essential role
in identifying and diagnosing early
pregnancy complications, with ultrasound (US) being the primary imaging
modality. Nearly all instances of first
trimester bleeding can be adequately
evaluated with a combination of clinical
evaluation, serum β-hCG assay and US,
preferably via endovaginal technique.
Magnetic resonance imaging has a limited role, particularly if the US is techni-
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Tomosynthesis finds invasive lobular carcinoma
not visible on 2D mammography

sition. Clinical studies have estimated reductions in
screening recall rates of 15% to 40%.2,3 Higher cancer
44 also
n been
APPLIED
RADIOLOGY
detection rates have
demonstrated.
The Oslo
Tomosynthesis Screening Trial, which included over
12,600 patients, reported detection rates that were
40% higher for invasive cancers and 27% higher for
all cancers.2 Better lesion-margin analysis and more
accurate lesion location have also been reported.4
In a tomosynthesis scan, the x-ray tube head
moves over the breast, acquiring 15 low-dose images
over a 15-degree arc to produce a dataset that is then
reconstructed into thin, 1-mm slices for the entire
thickness of the breast. These images are viewed on
a diagnostic workstation individually or in cine format. The 3D images are designed to reveal the inner
architecture of the breast free of interference from
superimposed tissue above and below the slice of
interest. As currently required by the FDA, a screen©

This article is intended for medical
professionals and/or specific product
users residing in the United States
and other countries and should not
be considered as a solicitation or
promotion of any product or of an
indication of any product that is not
authorized by the laws and regulations of another country where the
reader resides. This article could refer
to products that are or may not be
available in any particular country,
and/or may not have received market clearance by a governmental
regulatory body for indications and
restrictions in different countries.

Physician-authored, Board-reviewed clinical review articles are at the heart of Applied Radiology.
We cover all areas of medical imaging including XR, CT, MRI, US, PET/CT, PET/MR, NM, and Mammo.

CASE
SUMMARY
Ultrasound
images can be obtained

©

Pittsburgh, PA.

CLINICAL REVIEW ARTICLES

cer in her mother at age 69 and in a cousin at age 60.
September 2014

www.appliedradiology.com
Imaging
Findings

Both breasts were imaged with conventional 2D
mammography and breast tomosynthesis. The breast
tissue was heterogeneously dense. The 2D mammogram (Figure 1) showed no obvious suspicious findings.
Mild focal asymmetry in the lateral breast on the CC
view did not have a corresponding abnormality on the
MLO view. Upon review of the tomosynthesis images
(Figures 2 and 3), a small, spiculated mass was clearly
demonstrated at the 3 o’clock position of the left
breast. Ultrasonography (Figure 4) revealed a 1.4 × 0.7
× 0.9 cm irregularly-shaped, spiculated, hypoechoic,
shadowing mass at the area of mammographic concern. There was no significant blood flow in the mass
on color Doppler evaluation. Ultrasound-guided core
biopsy of the mass was performed on the same day.

RADIOLOGICAL CASES AND SPONSORED CASES
Published in print, in digital format, and online, physician-authored, Board-reviewed cases and
client-sponsored case reviews are popular with our readers. More than 30,000 radiology professionals have opted-in to receive cases via email.
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Radiology professionals (30,000+ opt-ins) enjoy testing their knowledge with physician-authored
quizzes received via email and linked to our website.

SPONSORED SUPPLEMENTS
FIGURE 1. CC and MLO 2-dimensional mammographic images of the left
breast reveal heterogeneously dense breast tissue, but no obvious suspicious findings. Mild focal asymmetry in the lateral breast on the CC view
does not have a corresponding finding on the MLO view.

FIGURE 2. CC tomosynthesis image and a close-up of the area-of-interest clearly
reveal a spiculated mass in the lateral breast.
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AR DEPARTMENTS
ENTERPRISE IMAGING

Rasu Shrestha, MD, MBA

In his column, Rasu Shrestha evaluates the many ways PACS, EHRs, and cloud
computing are converging to create the image exchange network of the future.
Dr. Shrestha is the Chief Innovation Officer, University of Pittsburgh Medical
Center, Pittsburgh, PA, and President of the UPMC Technology Development
Center.

ENTERPRISE IMAGING
The imaging value chain
Rasu B. Shrestha, MD, MBA

I

maging, in more ways than one, is the posterchild for healthcare reform. It always has
been, and it seems, it always will be for at
least some time to come. With unprecedented
margin compression, efficiency pressures and
quality of care pressures, it seems radiology is
being attacked on all fronts. The only remaining hope, quite likely, may be for us to truly look
within, and reevaluate the imaging value chain.
It may be high time for us to rethink what’s not
working in the excesses of healthcare delivery, and
relate this to the value we as imagers bring to the
continuum of care for our patients. It has been said
that healthcare in the United States is in a predictable collision course between patient needs and
economic reality. The spiraling costs of healthcare
in the United States (U.S.) is nonsustainable, and
it has perhaps been rightly stated that “advanced
imaging is the bellwether for the excesses of
fee-for-service medical care.”1 The U.S. spends
more on healthcare services than any other country, exceeding $2.6 trillion, or about 18% of our
gross domestic product, yet Americans have had
a shorter life expectancy than people in almost all
of the peer countries.2 What’s worse, this spending
is increasing at a rate faster than inflation and the
economy as a whole. While there are many reasons
for this, one of the key reasons cited is that we tend
to pay doctors, hospitals and other medical providers in ways that reward doing more, rather than
being efficient in the way healthcare as a whole is
delivered. Here’s what is not working: our predominantly fee-for-service system that reimburses for
each test, procedure or visit, alongside medical systems that lack integration, propagate unnecessary
tests and overdiagnosis. The U.S. did 100 magnetic
resonance imaging (MRI) tests and 265 computed
tomography (CT) tests for every 1000 people in

But reform in one way or another has been trying to address these excesses for a while now.
When policymakers see that legislation, such
as the Deficit Reduction Act (DRA) of 2005 and
the Patient Protection and Affordable Care Act
(PPACA) of 2010, actually flatten imaging growth
and expenditures, it encourages them to add more
cuts. Despite an exceptional run in the late 1990’s
and early 2000’s with Medicare outpatient imaging volumes experiencing growth rates from 10%
to 15% annually, there has been a distinct slowing
in the growth of discretionary noninvasive diagnostic imaging in the Medicare fee-for-service
population since 2005, with the slowdown being
most pronounced in MRI and nuclear medicine.4
Current trends also point to declines in hospitalbased imaging in almost all modalities. The previous ‘age of growth’ in imaging has given way to
an ‘age of accountable care,’ with increased scrutiny, greater price sensitivity and focus on full cost
of care that rewards imaging appropriateness.5
The Centers for Medicare and Medicaid Services (CMS) has also finalized the expansion of
Multiple Procedure Payment Reduction (MPPR),
and this clearly has an impact in reimbursement.
CMS will apply MPPR to the professional payments of certain advanced imaging services,
such as CT, MRI, and ultrasound, primarily in
situations when multiple-imaging services are
furnished to the same patient in the same session, on the same day, by the same practitioner.
The imaging procedures, which carry the highest
professional payment, will be paid in full, while

TECHNOLOGY TRENDS

TECHNOLOGY TRENDS
Keeping our readers on the top of their technology game, Applied Radiology covers the latest
medical imaging equipment and IT advances. Topics planned for 2014 include: Breast imaging,
IT imaging solutions, interventional radiology—coding & payment update, women’s imaging, and
advanced visualization.

In this popular monthly column, radiologists identify with the trials and tribulations in the radiology reading room as told from the irreverent perspective of
Doug Phillips.
Dr. Phillips is a Professor of Radiology, Director of Head and Neck Imaging, at Weill Cornell Medical College, NewYork-Presbyterian Hospital, New
York, NY.

INTERVENTIONAL RADIOLOGY
In this quarterly special section, Jeffrey C. Hellinger, MD, Lennox Hill Radiology,
New York, NY and colleagues cover the latest developments in clinical techniques and technology in the rapidly evolving field of interventional radiology.
Planned topics include: the current state of IR, pediatric IR, vascular IR,
and non-vascular IR.
Jeffrey C. Hellinger, MD
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Calling in reinforcements:
Women with dense breasts get
help from ultrasound, molecular
imaging, and MRI
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Mary Beth Massat
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or the past 30 years, mammography has
been the standard of care for screening women for breast cancer. However,
it often fails to pick up lesions when used to
image a particular patient population—the
approximate 40% to 50% of women with dense
breasts.
The facts surrounding dense breasts should
be an eye-opener for women, their physicians,
and radiologists alike. In addition to their prevalence in nearly half of women, dense breasts
are a strong predictor of breast cancer risk,
even greater than having two first-degree relatives with a history of breast cancer. That dense
breasts mask cancer in mammography—which
misses, on average, every other cancer—further compounds the clinical effectiveness of this
modality as an accurate screening modality.
With the heightened focus on imaging women
with dense breasts, interest is growing as well in
other breast imaging modalities, including ultrasound—automated and elastrography—molecular breast imaging (MBI) and MRI.

WET READ

C. Douglas Phillips, MD

2010—more than twice the average in other OECD
(Organization for Economic Co-operation and
Development) countries.3

Healthcare reform — Finally driving value?

Breast elastography

Breast elastography is a sonographic technique that provides information on the strain or
hardness of a lesion. Compression strain elastography evaluates how a tissue deforms when
compression is applied to it, while shear wave
elastography maps the elasticity of soft tissue
and provides a value for the relative stiffness of
the tissue.

Inferior vena cava filters: Update on
placement and retrieval
Mary Beth Massat is a
freelance healthcare
writer based in Crystal
Lake, Il.
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Richard G. Barr, MD, PhD, FACR, FSRU,
Professor of Radiology at Northeastern Ohio
Medical University and Radiology Consultants,
Inc. (Youngstown, OH), believes strongly in
breast ultrasound as an adjunct to mammography and has published several studies and
articles on breast elastography. Dr. Barr has
also written a book, scheduled to be published
later this year, on breast ultrasound elastography covering pathology, patterns of cancer, and
characterizing lesions found with elastography.
During the last five years, Dr. Barr has used
elastography—both strain and shear wave—in
every breast ultrasound exam, whether as part
of a clinical study or in clinical practice. Dr.
Barr and his colleagues also participated in the
ACRIN 6666 study, which is currently pending
publication (in press).
“We believe in ultrasound screening in
women with dense breasts and we’ve had very
good results,” Dr. Barr says. “Using breast
ultrasound elastrography, we can characterize a
breast mass as benign or malignant with a sensitivity that is now about 99% and specificity is
approximately 90%.”
In his practice, the standard protocol is to use
automated breast ultrasound on women with a
negative mammogram and a breast density of 3
or 4. This is helping to find between six and eight
cancers per thousand patients—lesions not picked
up by mammography alone. Those patients are
then brought back for handheld ultrasound with
elastography, both strain and shear wave.

www.appliedradiology.com
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Retrievable filters are placed for the same indications as permanent filters; however, they are used
when the need for filtration protection against PE
is anticipated to be short. Removing the filter is
an option when an indication for an IVC filter is
no longer present, the risk of clinically significant
PE is acceptably low as a result of the primary
therapy, the patient is not anticipated to return to
a high risk for PE, the patient’s life expectancy is
long enough that the patient will benefit from filter removal, and the filter can be safely removed.2
(Figures 1 and 2).
Traditionally, time limits are in place for filter
retrieval. More recently, data suggests very high
success rates of >60% when Gunther Tulip filters (Cook Medical: Bloomington, Indiana) were
removed up to 17 months after insertion.4 However,
several case reports state that different brands of
filters were removed after extended periods, well
beyond manufacturers’ recommendations.5
With the emergence of prophylactic filter indications, the number of retrievable filters placed has
increased. On retrieval, a vena cavagram must be
performed to evaluate for clot burden within the
filter. If >25% of the filter’s cone volume contains
a clot, the filter should not be removed.6 Many
retrievable filters are not removed in a timely
manner (based on the manufacturers’ recommendations). This is most commonly due to lack of
appropriate follow-up with interventional radiology. By instituting an IVC filter clinic, Gupta and
his colleagues reported an increase in retrieval
rates, from 29%-62%.7 Other inhibitions to filter
removal may be tilting of the filter after placement or penetration of a filter strut. Yoon and his
coworkers studied Cook, Bard (Tempe, Arizona),
ALN (Miami, Florida) and Cordis (Bridgewater, New Jersey) filters that were placed in their

ulmonary embolism (PE) is a leading cause
of morbidity and mortality in the United
States, causing 50,000 to 200,000 deaths
yearly.1 While anticoagulation is the gold standard
of treatment, interruption of the inferior vena cava
(IVC) is indicated in those whom anticoagulation
is contraindicated or has failed. The role of IVC
filter placement is only to prevent clinically significant PE by trapping venous emboli.2 Recurrent PE
following filter placement is very low, reported as
approximately 2%-5% of cases.3
Currently, the indications for IVC filter placement are therapeutic and prophylactic. Therapeutic indications are those that have documented
venous thromboembolism (VTE) and at least one
of the following: absolute or relative contraindications to anticoagulation, complications from prior
anticoagulation, failure of anticoagulation, recurrent PE despite anticoagulation, progression of
deep venous thrombosis (DVT) while on anticoagulation, massive PE with residual DVT in a patient
at risk for additional PE, free-floating iliofemoral
or IVC thrombus, and DVT with severe cardiopulmonary disease.1 Prophylactic indications include
severe trauma, closed head injury, spinal cord
injury, multiple long-bone or pelvic fractures, and
immobilized patients at high risk. The only absolute contraindications to filter placement are not
having an access route to the vena cava and not
having a large enough location within the vena
cava for placement.2 Relative contraindications
include severe coagulopathy and bacteremia.1
The majority of IVC filters are placed within the
infrarenal IVC; however, there are few indications
for placement in the suprarenal IVC, such as pregnancy and gonadal vein thrombosis. Filters can be
permanent or retrievable, and permanent filters have
been placed since the 1970s with few complications.

Dr. Abdel-Aal is an
Assistant Professor,
and Dr. Caraway is a
Fellow in the Department of Radiology,
University of Alabama
at Birmingham.
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C. Douglas Phillips, MD, FACR

THE 3-PIECE SUIT RADIOLOGIST: MANAGING
QUALITY, SAFETY, AND COST AND LEARNING
TO WEAR IT WELL

We need
more breaks.
What is this, a
sweat shop?

New in 2014, Sarah Conway, MD, President of Delphi Radiology Associates Health Solutions, will write about issues related to achieving quality,
safety, and cost savings in the radiology department.

“The busy have no time for tears.”
—Lord Byron
Byron was a busy dude. Check out his life
history sometime. Almost a modern-day litany
of excesses and vices, but he could crank out
some literature. As it turns out, Lord, the “busy”
have no time for workday breaks, either.
The “modern” radiology department has
lots of the following: patients, exam rooms,
equipment, fiber optic cable, administrators,
patient resources, chairs in waiting rooms,
water coolers, IV sets, contrast media, clipboards, computer monitors, heavy lead doors,
US gel … . Need I continue?
What are we short on? Hmmm … maybe
radiologists?
There is a job crunch in our field. Let me
be more specific: There are fewer people hiring into their expanding volume of studies
and diminishing reimbursements.
So, faced with this dilemma, it seems that as
a specialty we have decided to pile more work
on ourselves. Work longer hours, “expand
coverage” and pinch and grab RVUs.
This is an odd problem.
Those who were swearing 10 years ago
that we were headed to infinite volumes at

Sarah Conway, MD

zero reimbursement may have been a little
smarter than we all thought they were, eh?
It may not be entirely correct to say we are a
victim of our own success, but there is some
truth to that.
PACS made us more efficient (they say).
Voice transcription made us more efficient
(they say). And everyone knows that if you
read a pelvis and an abdominal CT, you do
half as much work reading one or the other
than if you read either one alone. Huh? Well,
someone said that.
It is frustrating to work hard and struggle
to stay even, but there are breaking points. I
think we’re there. All you folks working till
85 aren’t helping, either. Just sayin’.
So, I’m calling for some routine work
breaks. Mid-morning, definitely at lunch
time, and a mid-afternoon break. Mid-evening break for you evening shift folks, and a
late-night break for the night rangers.
“Sir (Ma’am), just step away from the
monitor.” Now, run along and see nature.
Something. Anything. We need more breaks.
What is this, a sweat shop?
Wait, don’t answer that.
Mahalo.

Dr. Phillips is a Professor of Radiology, Director of Head and Neck Imaging, at Weill Cornell Medical College, NewYorkPresbyterian Hospital, New York, NY. He is a member of the Applied Radiology Editorial Advisory Board.
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EXPERT FORUMS, WEBINARS, AND SYMPOSIA

Anderson Publishing has a long history of developing, promoting and hosting various forums in both
live and online settings. Whether it is a small focus group, a large forum with a live audience tied
to an association meeting, or an interactive online event, our experienced staff will coordinate your
next event in a professional and efficient manner designed to produce the high quality outcomes
you expect.

LIVE EXPERT FORUMS
• Held in a studio setting and captured in High Definition video
• Comprised of 4-6 panelists including a moderator
• Faculty recruitment and travel arrangements
• Outcomes include:
		
– Custom portal on our website
		
– A series of short videos
		
– A digital monograph
		
– Optional printed monograph
• Series of print/digital promotions of outcomes

Dedicated email blasts reaching
40,000+ opt-ins

ONLINE EXPERT FORUMS / WEBINARS
Advances in Neuro & Body MRI Imaging
at Higher Field Strengths
Free CE/CME/CRA offered for this Expert Forum.
Overview
In recent years, radiology departments across the nation have increased their utilization of 3 tesla MRI
imaging for routine clinical care. This Expert Forum will detail the advantages of high field strength MRI and
explore recent advances in 3T imaging. We will discuss possible disadvantages of imaging at 3T and what we
can do as radiology professionals to mitigate these limitations.

Promotional flyer in print and electronic form
available after event to promote the archived video

3T MRI demonstrates a clear clinical impact. For instance, the number of demyelinating plaques detected in
patients with multiple sclerosis are increased at 3 tesla. Today’s newer magnets are also capable of acquiring
motion resistant sequences and thinner slices with higher imaging matrices, which significantly improve quality in body imaging. These and many more examples will be discussed in this Expert Forum Webinar.

Advances in Neuro & Body MRI
Imaging at Higher Field Strengths
Date: Tuesday, November 12, 2013
Time: 2:00 PM EST
Register: www.appliedradiology.org/3T
Wilson B. Altmeyer, MD
Assistant Professor
University of Texas
Health Science Center
San Antonio, TX

Abhijit B. Sunnapwar, MD
Chief of Body MRI
University of Texas
Health Science Center
San Antonio, TX

Learning Objectives
Upon completion, attendees will be able to:
• Understand the advantages and disadvantages of imaging at 3T.
• Incorporate the advances in neuroimaging at 3T into their practice.
• Incorporate the advances in body imaging at 3T into their practice.

IAME is accredited by the Accreditation Council for Continuing Medical Education (ACCME) to provide continuing medical education for
physicians. IAME designates these activities for a maximum of one (1) AMA/PRA Category 1 CME Credit.TM Physicians should only claim
credit commensurate with the extent of their participation.
ARRT Category A CE Credits and Radiology Administrator CRA Credits are provided through the AHRA.

This webinar series is made possible by an unrestricted educational grant from

www.appliedradiology.org/3T

• One-hour online events
• 1-3 faculty members
• Faculty recruitment
• 30-45 minutes of live or pre-recorded presentation
• 15-30 minutes of live moderated Q&A
• Audience submitted questions
• Interactive audience polling
• Pre and Post event surveys
• Includes print/electronic promotion
• Includes post event marketing and reports
• Includes one (1) year on-demand archival
• Available with CME, CE, CRA and SAM credits
• Average online audience: 150+
• Average online audience with CME: 200+

LIVE SYMPOSIA
• Coordination of all aspects of event with association
• Faculty recruitment and travel coordination
• Optional HD Video capture for repurposing
• Optional custom print/digital monograph
• Post event marketing and reporting
• Audience response systems (polling)
• Optional educational credits

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).
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TRADE SHOWS & CONFERENCES

Anderson Publishing’s editors and publishers attend and cover various trade shows throughout the
year. Use these events where your target audience gathers to position your brand, products and
services in unique ways.

CONFERENCE TOP TEN SESSIONS
Anderson Publishing Advisory Board Members and/or industry experts list their “Top Ten Must See
Sessions” for professionals attending various conferences and trade shows throughout the year.
These sponsored e-blasts reach an opt-in audience of 30,000+ radiology professionals and features
your leaderboard banner and a 100-word message and web link. Average open rates of 15%.

MYAR TV VIDEOS
With a team of experienced producers and camera personnel, Anderson Publishing can develop a
high quality 2-3 minute High Definition video including interviews, product detail and much more at
your booth during select tradeshows and conferences throughout the year.
Following the event, a custom e-blast is prepared and sent to an opt-in audience of 30,000+
radiology professionals. In addition, the videos are posted on various players on our websites and
YouTube Channels.

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).
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CUSTOM COMMUNICATIONS

A MULTIMODALITY APPROACH TO ONCOLOGIC IMAGING

SUPPLEMENT TO
SEPTEMBER 2014

SUPPLEMENTS, NEWSLETTERS, WHITE PAPERS
Anderson Publishing has long been the leader in the development and distribution of supplements, newsletters, and white papers that are educational in nature, focusing on clinical impact rather than being
merely marketing and/or promotional pieces. Content is typically physician-authored, but we can also
develop content for you through interviews with physicians, medical specialists, and industry leaders. We
work with you to ensure that we provide the right message to promote your products and/or services.

THE JOURNAL OF PRACTICAL MEDICAL IMAGING AND MANAGEMENT
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Data into Decisions

This quarterly supplement to
Applied Radiology confers
0.5 ARRT Category A Continuing
Education credits, which will
be awarded upon completion
of an online
post test. The entire
September
2014
text of this supplement and
the post test are available at
www.appliedradiology.com/
contrast.
This supplement and the ensuing
post test are designed to be
completed within 30 minutes.
The goal is to provide an overview of the type of data that can
be collected via a CT power
injector and how it can be used
to affect image quality, costCASE STUDY
efficiency and patient safety.
Date of release: 11-23-2010
Date of expiration: 11-31-2011
Additionally, Applied Radiology is
offering a free iPad to be awarded
in a random drawing of those
individuals who visit our website
at www.appliedradiology.com/
contrast and opt-in for electronic
delivery of the supplements in
this series.
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n today’s economic climate, efficiency is essential. For imaging departments, this
means continually devising methods to contain cost, optimize workflow and increase
patient safety, all while working to maintain high-quality diagnostic imaging services. To achieve these goals, imaging professionals must rely on concise and accurate
data to assess the practices within the imaging suite.
When it comes to contrast-enhanced computed tomography (CT) studies, particularly those in which a power-injector system is used, there is a plethora of data that can
be mined to assess quality and efficiency. Assembling the data into a central repository,
however, has not always been easy.
Typically with power-injected contrast-enhanced CT studies, the data associated with
the study, such as patient demographics, contrast volume, flow rate, protocol parameters,
and other important information, may be spread out across the injector, the scanner, and/or
the patient record, or not stored at all. This can make data retrieval difficult, if not impossible.
MAY 2014

Putting it all together

SPONSORED BY SIEMENS

Recently Stanford University Medical Center in Palo Atlo, CA, began using the
IRiSCT Injector Reporting Information System in conjunction with their ACIST EmpowerCTA injectors from ACIST Medical Systems Inc., A Bracco Group Co. (Eden Prairie,
MN) to help gather and store all essential contrast-related data. This system allows the department’s scanners, injectors, and networks to more easily share essential clinical data
(Table 1), and store it within a single system.
“Six of our different CT scanners are connected with the power injectors,” said Lior
Molvin, RT(R)(CT), CT Protocol Technologist at Stanford. “What IRiSCT allows us to do is
to gather contrast injection information and route it to a main server. Then we can either
look at the IRiSCT management application on the individual injector, or all of the injectors,
or on the main server"
Because IRiSCT is based on a Windows® platform, the data can be automatically loaded
into any Windows database program such as Microsoft Excel or Microsoft Access for report
generation. At Stanford, Molvin uses the data to produce quarterly utilization reports.
“I’ve come to rely on the quantifiable, objective information I’m receiving,” Molvin
said. “I am creating reports and sharing them with our managers. We decided to do this
quarterly because we can match these reports with our quarterly budget plans, allowing
us to better assess contrast utilization and
waste.”
Due to the much higher absorption of X-ray
exceed the imaging quality on our perfusion

Low-kV Imaging Enhances Contrast
Effectiveness at a Lower Dose
Cristen Bolan

O

ver
the past decade,
has
Sponsored
by an radiology
unrestricted
almosteducational
universally adopted
the pracgrant from
tice of “As Low As Reasonably Achievable” (ALARA) by making every effort to
maintain exposures to ionizing radiation as
far below the dose limits as possible. Yet, as in
all things related to radiation, there are trade
offs — in this case, sacrificing image quality
for lower dose.
Today, with the introduction of advanced
features on computed tomography (CT) systems by Siemens Healthcare, some of the
nation’s leading hospitals are routinely using
low-kV imaging protocols to reduce ionizing
radiation dose by as much as 50% and to significantly improve contrast effectiveness.

Benefits of Low-kV Imaging
A well-known technique for lowering
radiation dose in CT imaging is to lower the
tube kilovoltage (kV) and the X-ray tube current (mAs) to produce an average reduction of
the effective radiation dose.1
In the Division of Cardiovascular Imaging at the Medical University of South Carolina, Heart & Vascular Center, in Charleston,
SC, clinicians routinely use low-kV imaging
techniques to lower effective dose during
imaging exams. “In addition to the radiation
dose reduction, lowering the kV settings also
improves contrast media characteristics in
contrast enhanced studies,” said Joseph Schoepf, MD, Prof. (h.c.), FAHA, FSCBT-MR,
FNASCI, FSCCT, Director, Division of Cardiovascular Imaging at the Medical University
of South Carolina, Heart & Vascular Center, in
Charleston, SC.
One of the trickle-down benefits of lowkV imaging is the use of less contrast media.

photons in the iodine at lower kV settings,
images, achieving higher levels of contrastimage contrast is markedly enhanced. Howenhancement and signal-to-noise,” said Dr.
ever, in These
order toIRiS
maintain
low noise
levelsa at
Tanenbaum.
“Because
the lowthe
kV makes
con-of syringes
CT reports,
detail
variety
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lowused
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currentofusually
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more
effective
mightof contrast
andthe
thetube
amount
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loadedtrast
for enhancement
each study, as
well
as the you
amount
anused
upward
adjustment.
With
theleft
newover.
Turbo
take the opportunity to use less contrast,
and
how much
was
Flash Mode on Siemens’ SOMATOM Force
which makes better sense in terms of cost and
dual-source
CT
system,
the
tube
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uses
less
risk
of
nephrotoxicity.”
Kathleen Dallessio is a technology writer for Applied Radiology.
significantly less energy than other conLow-Dose CCTA Techniques
ventional systems. The system features the
The ability to reduce radiation exposure in
Stellar Infinity Detector, which provides for
coronary CT angiography (CCTA) is important,
faster acquisition times and lower dose. With
as the technique has become a frequently
this core innovation, the scanner uses 45%
used diagnostic tool in clinical practice.2 Cliniless energy for a standard thorax scan, 85%
cal investigators who led the PROTECTION I
less energy for a cardiac spiral compared
(Prospective Multicenter Study on Radiation
to the previous model, and also requires
Dose Estimates of Cardiac CT AngIography I)
< 1 mSv for cardiac examinations.
study found reducing the CCTA tube voltage
“One of the more important things in dayto 100 kV in nonobese patients, while mainto-day clinical practice when using lower kV
taining diagnostic image quality, resulted in a
is that you get greater effectiveness of con53% reduction in radiation dose compared to
trast enhancement,” said Lawrence Tanenconventional 120 kV scan protocols.2
baum, MD, FACR, Neuro-Radiology, Mount
Sinai School of Medicine, New York, NY. “With
Siemens has taken dose reduction a step
a contrast-enhanced exam, you actually do
further with the SOMATOM® Force CT sysget the dose reduction because the greater
tem. The Force delivers up to 2 X 1,300 mAs,
effectiveness of enhancement at lower kV
allowing patients — even obese cases — to
reduces the need to raise tube current or mAs.
be scanned at low kV from 70 to 90 kV, for
The enhancement is greater at the lower kV
a dose reduction of up to 50% less than the
because you are getting closer to the k-edge
currently leading CT systems.
of iodine leading to greater opacification.”
The unique dual-source gantry and highAnother benefit of low-kV imaging is
pitch table of the SOMATOM Force accelimproved low-contrast detectability. As
erates CT imaging acquisition times and
Dr. Tanenbaum points out, the use of the
enhances temporal resolution. Its rotation
70-kV setting for perfusion CT is an effective
speed of 0.25 sec, in combination with a 50%
approach to reducing dose and leveraging the
increase in detector coverage, and ultra-high
power of contrast agents, while maintaining
pitch scanning, facilitates a native temporal
image quality.
resolution of 66 ms and an acquisition speed
“Using 70 kV at roughly a 45% lower
of up to 737 mm/sec. Now, CT scans can be
CT-dose index, we are able to match or even
performed with a full field-of-view of 50 cm,

Reducing waste
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Managing MR Artifacts
Kathleen M. Dallessio

My ARTV / VIDEOS
What are artifacts?

In medical imaging, an artifact is any structure that appears within the image that
is not actually present in the body being examined.1 With magnetic resonance imaging
(MRI), artifacts can be caused by a broad range of factors, including malfunction or limitation in the imaging system hardware or software; human factors, such as movement,
blood flow, or implants; or environmental factors, such as heat or humidity or interference from other objects within the imaging suite. Some artifacts are caused simply by the
inherent physics of the MRI process.1
Artifacts can range anywhere from just a few pixels out of balance to large, noticeable
distortions within the image.1“ Artifacts in the images can disrupt the diagnostic quality
of the exam,” noted Frank G. Shellock, PhD, FACC, FACSM, Adjunct Clinical Professor of
Radiology and Medicine, Keck School of Medicine, University of Southern California, and
Founder, Institute for Magnetic Resonance Safety, Education, and Research (IMRSER),
Los Angeles, CA. “Sometimes the artifacts can be so subtle that they are not easily recognized. The worst-case scenario is that you make an inappropriate diagnosis based on
images that were affected by artifacts.”
It is essential for MRI technologists to understand what causes artifacts, to recognize
which ones are avoidable, and which are not, and to know how to mitigate their effects in
order to consistently produce high-quality images. Examples of artifacts associated with
MRI are shown in Table 1.

F

or several years, radiologists and nuclear
medicine doctors have asserted that simultaneous acquisition of positron emission tomography (PET) and magnetic resonance
(MR) images would revolutionize disease detection and therapy.
Now that the first PET/MR system with
simultaneous acquisition is available for clinical
use, the question is: What additional information
can be gleaned from this technology that other
imaging modalities alone can’t already provide?
Doctors working with the Biograph mMR,
Siemens Healthcare’s molecular MR technology with simultaneous image acquisition, have
identified several disease areas in which PET/
MR may increase diagnostic and therapeutic capabilities. Their findings are paving the way for
new PET/MR protocols that will help enhance
routine applications and lift medicine to a higher
level of personalized care.

Commercially available in Europe and in
the U.S., the Biograph mMR is already in use at
installations around the world.

New clinical opportunities

The Biograph mMR may be an engineering
marvel, but what does it mean for patient care?
Doctors at luminary sites are making headway on the Biograph mMR, developing novel
approaches to the understanding, diagnosis, and
treatment of disease.
“The PET/MR enables us for the first time
to combine morphology, function, and metabolic activity in one measurement,” said Markus
Lentschig, MD, Center for Modern Diagnostics
(CEMODI), Bremen, Germany. “PET has molecular sensitivity, and MR lets us image anatomic
details with very high spatial and high temporal
resolution with excellent soft-tissue contrast. Now
we can examine morphology and metabolic activity with one scanner. On the MR side, we can
examine functional parameters and employ the
BOLD (blood-oxygen-level dependence) technique in the brain, and we have tools for spectroscopy and diffusion-weighted imaging.”

Anderson Publishing can develop a high quality 2-3 minute High Definition video including interviews
and product details at your booth during select tradeshows and conferences throughout the year.
Following the event, a custom e-blast is prepared and sent to an opt-in audience of 30,000+ radiology
professionals. The videos are posted on our websites and YouTube Channels.
This supplement and the ensuing post test are designed to be
completed within 30 minutes.
The goal is to provide an overview of the benefits of contrastenhanced imaging and how
to optimize the use of contrast
power injectors, as well as
identify practical strategies
to mitigate artifacts in
MR imaging.
Date of release: 05-01-2011
Date of expiration: 04-30-2013

Additionally, Applied Radiology is
offering a free iPad to be awarded
in a random drawing of those
individuals who visit our website
at www.appliedradiology.com/
contrast and opt-in for electronic
delivery of the supplements in
this series.

What causes artifacts?

“MR artifacts occur from a variety of sources,” explained William H. Faulkner, BS,
RT(R)(MR)(CT), FSMRT, President, William Faulkner & Associates, LLC, and Director
of Education, Chattanooga Imaging, Chattanooga, TN. In general, these causes can be
grouped into 3 main categories: inherent physics, physiologic, and equipment.

PROMOTIONAL EBLASTS
Inherent physics

Some artifacts occur simply because of the physics involved in MRI, for example,
chemical shift. The protons in water have a different resonance frequency than that of the
protons in fat as a result of the differences in their chemical environments. This change
in frequency, known as chemical shift, can result in misregistration of the fat content in
the image.2
“Then there are artifacts that are due to sampling issues,” Faulkner continued. “This
is in large part based on how we currently collect data and use Fourier transform to reconstruct the image. Fourier transform, for example, is somewhat limited when it comes
to stark edge reconstruction, so we often get what are known as concavation artifacts.”
“There are also sampling artifacts,” Faulkner added. “The most common one is
aliasing or wraparound; some people call it fold over.” This occurs when the field of
view (FOV) is smaller than the body part being imaged, and the area outside the FOV
is projected on the other side of the image. This type of artifact can be corrected by
oversampling the data.3

An engineering marvel

Biograph mMR uniquely allows a combined
approach to imaging not only anatomical and
functional characteristics of disease, but also their
biochemical characteristics. Prior to the advent of
this system, integrating PET and MR technologies
was considered nearly impossible because of the
functional incompatibility of the photomultiplier
tubes housed in PET detectors with the strong
magnetic field generated by the MR.
The key technology enabler was the development of detectors for positron annihilation
capable of functioning inside the strong magnetic field of a clinical MR scanner. The scintillation crystal blocks in conventional PET
that read out by photomultiplier tubes (PMT)
are susceptible to magnetic fields and had to be
replaced for integration with MR. The solution
was the introduction of the new detector solution
based on avalanche photo diodes (APD) in combination with lutetium oxyorthosilicate (LSO)
crystals, which is suitable for use in strong magnetic fields. It is a key enabler for the simultaneous acquisition of PET and MR, as well as
offering high PET performance. Another advantage of APD detectors is that they are smaller
and lighter, thus enabling room to integrate
into a whole-body 3-tesla MR with an adequate
bore size.

Advances in oncology

Based on initial findings, physicians foresee
the first routine applications in tumor delineation
and characterization. PET/MR’s ability to detect
small lesions in soft-tissue is promising for diagnosis and treatment of a wide range of cancers,
including those of the head and neck, the liver,
lung, and prostate, as well as endometrial, ovarian, and cervical cancers.
“PET/MR is effective due to high softtissue contrast and the additional metabolic
information, especially for primary tumor and
local tumor recurrence, for example, in the liver.
Overall, malignancies in the pelvic region will
be a possible future application for PET/MR,”
indicated Nina Schwenzer, MD, Management
PET/MR Center, Department of Diagnostic and
Interventional Radiology, Tuebingen, and Holger Schmidt, PhD, Managing Physicist, PET/
MR, Department of Diagnostic and Interventional Radiology, Tuebingen Germany.
The advantage of using MR over CT for
tumor detection in the liver is notable because
MR is a more specific test for characterizing

The PET/MR
enables us for
the first time
to combine
morphology,
function, and
metabolic
activity in one
measurement.
Markus Lentschig, MD,
Center for Modern
Diagnostics (CEMODI),
Bremen, Germany
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SPONSORED DIGITAL PORTALS
Tie your brand to our sought-after physician-authored content by sponsoring one or more of our digital
portals. Our content can be selected to meet your specific areas of interest and then archived in a
custom-sponsored digital portal surrounded by your banners and messaging.
Content includes: clinical-review articles, industry news, clinical case studies, clinical quizzes and any
related video-based content. Sponsors may also provide white papers, case studies, brochures, and
information about meetings and conferences you will be attending.
Each digital portal includes a custom monthly column (500-750 words) derived from research and
interviews on topics of interest to you.
Sponsorship Includes:
• One (1) Leaderboard banner
• Two (2) Medium Rectangle banners
• Custom column
• Custom sponsored email blast
• Print and online promotion of your sponsored portal
Note: Minimum sponsorship is six (6) months

Appliedradiology.com has attracted over 60,000 international members from 100+ countries.
Our membership primarily includes radiologists, residents, technologists, radiology administrators
and directors and related medical imaging professionals and specialists (interventional and vascular physicians, nuclear medicine physicians, physicists, radiation oncologists and cardiologists).

15 TOP SUBSCRIBER COUNTRIES
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

United States
India
United Kingdom
Canada
Australia
South Korea
Japan
Brazil
Egypt
Philippines
Turkey
Saudi Arabia
Malaysia
Italy
Germany

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).
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DIGITAL RATE CARD
Email Broadcasts

Expert Forum Webinars

Vendor Provided

Applied Radiology Expert Forum Webinars have gained tremendous
popularity with our online members. One hour in length, each webinar
features a 30-minute presentation followed by a 30-minute Q&A moderated by our editorial staff.
Sponsorship includes:
• Turn-key management of the entire process from start to finish
• Promotion of event to a combined audience of more than 45,000
radiology professionals
• On demand archival for one year
• Continued promotion of archived webinars
• Custom polls and surveys
• Sales leads from opt-in registrants/attendees
• Institutional & geographic information info from non opt-in
registrants/attendees
Cost: $14,995

Promotional

$6,500

Educational

$5,500

e-Newsletter (top banner)

$3,995

e-Newsletter (middle banner)

$2,995

e-Newsletter (bottom banner)

$1,995

Applied Radiology Developed
Featured Clinical Quiz

$4,500

Featured Radiological Case

$5,500

Letter from the Editor

$6,500

Wet Read Column

$6,500

Enterprise Imaging Column

$6,500

Top Ten Conference Sessions

$8,500

Home Page / ROS Banner Advertising

Mobile App Sponsorship

Leaderboard (728w x 90h)

$4,000

Square Banner (300w x 250h)

$4,000

Applied Radiology’s new Mobile App is designed for the on-the-go
radiology professional who wants access to our latest print and exclusive
online content anytime, anywhere from their smart phone or tablet.

Run of Site Banner Advertising
Top Banner (728w x 90h)

$3,000

Square Banner (300w x 250h)

$3,000

Additional Sponsorship
Video Advertisements

$6,500

Exclusive Digital Issue Sponsorship
MyAR TV Conference Video

$12,500
$3,995

Top Banner (250w x 50h)

$1,000

Bottom Banner (250w x 50h)

$ 750

Digital Portals
Applied Radiology Digital Portals combine related content (articles,
cases, quizzes, videos) from the archives of AppliedRadiology.com with
sponsored content (white papers) to create a dedicated portal designed
to meet your specific area of interest. Additionally, all portal sponsorships will include portal-specific industry related news and events.
Sponsorship: $7,500/month (6-month minimum)

File formats accepted are .gif, .jpeg, .swf
Online ads must comply with IAB standards: http://www.iab.net/iab_products_and_industry_services/1421/1443/1452

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).
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PRINT RATE CARD
Color Rates

Advertising Rates (black and white)
Space

12x

18x

24x

4-color process..................................$1,100

1x

4x

6x

Spread

$9,000

$8,800

$8,600

$8,400

$8,200 $8,000

Matched inks.........................................850

Full page

4,500

4,400

4,300

4,200

4,100 4,000

Metallic colors.....................................1,350

1/2 page

3,500

3,400

3,300

3,200

3,100 3,000

Bleed........................................... No charge

1/3 page

3,000

2,900

2,800

2,700

2,600 2,500

1/4 page

2,500

2,400

2,300

2,200

2,100 2,000

Preferred Position Charges
Cover 2.............................. $2,000

Opposite TOC 1................. $1,500

Cover 2 + Page 1............... $3,500

Opposite TOC 2................. $1,250

Cover 3.............................. $2,000

Opposite Guest Editorial..... $1,000

Cover 4.............................. $2,150

Opposite Lead Article......... $1,000

Inserts

Digital Edition Enhancements
When you advertise with Applied Radiology, your full
ad will appear in our digital edition with a link to your
website. We also offer the
following ways to enhance
your ad:
• Mulitmedia
• Deep Links
• Interactive Survey
• Blow In Ads
• Opening Page

2-Page............................... $9,000

4-Page............................. $18,000

6-Page............................. $25,000

8-Page............................. $30,000

Other options available include sponsored cases, white papers, technology review articles,
newsletters and more.

Additional terms
Earned Rates
Based on total number of insertions within a 1-year period. Full-run inserts
count toward frequency rate. Space purchased by a parent company and
subsidiaries is combined for frequency rate.
Rate Adjustments
If more or fewer insertions are used during a contract year, the rate will be
adjusted to reflect the actual number of insertions used.

Production Information and Requirements
• P ublication trim size is 81/8 × 107/8. Allow 1/8 inch on all sides for bleed.
• Electronic format: High-resolution PDF
• You may email us your pdf or contact us for ftp information. If you prefer, you may send us a CD and color proof.
• Ad materials are held for one year from the last insertion then killed unless otherwise requested.
• Send your materials and direct your production questions to:
Barbara Shopiro, Art Director/Production Manager, Anderson Publishing
15 Tamaques Way, Westfield NJ 07076
Telephone: 908-246-0616, Email: barbara@appliedradiology.com

Mechanical Requirements (in inches, width × depth)
Space
Live area
Bleed size
Trim size

Payment Terms
Net 30 days. Credit card payments by MasterCard, Visa, Discover, and American
Express are accepted.
Agency commission: 15% of gross billing is allowed to recognized agencies on
space, color, bleed, and position if paid within 30 days. No commissions on conversion charges, reprints, or any mechancal operations. Agency commission is
forfeited on invoices not paid in accordance with the terms stated. 2% discount
on invoices paid within 15 days or 1% net 30. A monthly 1.5% penalty will be
charged on all invoices over 30 days past due.
Closing Dates and Cancellation
Advertising reservation closing is 20 days preceding the month of issue, and
the ad material deadline is 10 days preceding the month of issue. Cancellations
are required in writing prior to the ad material closing date. Cover schedules
can be cancelled only upon written notice 60 days before the closing date.

7 × 10

8 3/8 × 111/8

81/8 × 107/8

2 page spread*

14 /2 × 10

16 /2 × 11 /8

161/4 × 107/8

2/3 page

4 9/16 × 10

51/4 × 11 1/8

49/16 × 107/8

• Advertising is accepted from recognized companies allied to the field of radiology. The publisher reserves the right to reject advertising deemed unsuitable. 

83/8 × 59/16

81/8 × 5 7/16

•A
 dvertising pages are interspersed with editorial features.

—

—

1 page

1

7 ×5

1/2 page horiz.
1/3 page

2 /16 × 10
3

1

1

*A spread can also be supplied as two separate full pages, we will place properly for printing.
(Ads for supplements or inserts may have different size specifications; call for information.)

• Applied Radiology is published 12 times a year; 6 print issues and 6 digital issues.

• T he advertiser agrees to indemnify, defend, and save harmless the publisher
from any claim or actions based on, or arising out of, any matter of any
kind contained in such advertising, or the unauthorized use of any person’s
name or photograph, or of any sketch, map, words, labels, trademarks, or
copyrighted matter, or libelous statements, in connection with ads purchased
according to the terms of this rate card.

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).
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Month (reservation & material deadlines)

Topics

January
Penetrating neck trauma
reserve by 12-02-15; materials by 12-09-15 Imaging uncommon jaw lesions
Interventional Radiology
The 3-Piece Suit Radiologist: Radiology for developing countries
Technology Trends: RSNA review

Technology
CT | CTA | MRI

Bonus Distribution
HIMSS

February Digital Issue
reserve by 01-15; materials by 01-19

Mammography in breast augmentation
MAMMO | MRI
MRI of hand and finger		

March
reserve by 02-01; materials by 02-09

Cerebral venous thrombosis
CT | MRI | NEURO
Acute perineum and scrotum imaging		
Avoidiing neuro pitfalls		
Enterprise Imaging: Big data and analytics 		
The 3-Piece Suit Radiologist: Benefits of ultrasound for patients
Technology Trends: USD elastography

April Digital Issue
reserve by 03-15; materials by 03-21

Biliary tree imaging
CT of drug-induced lung disease

May
reserve by 04-04; materials by 04-13

Brachial plexus MRI
MRI
ISMRM
Radial T-1 MRI: Past, present, future		
ASNR
GI bleeding scintigraphy		
SNMM
Enterprise Imaging: Interoperability and imaging		
				
Interventional Radiology
Technology Trends: Advances in Neuro MR			

June Digital Issue
reserve by 05-16; materials by 05-20

Pleural lining imaging
X-RAY | CT | MRI
Small bowel MRI		

July
reserve by 06-01; materials by 06-15

Dual energy CT
CT | MRI
Imaging neck trauma
Enterprise Imaging: Communication and collaboration
The 3-Piece Suit Radiologist: Teleradiology troubles		
Technology Trends: Advances in DR

August Digital Issue
reserve by 07-13; materials by 07-20

Ileocecal infection and inflammation imaging
CT | MRI | USD
Spine infection imaging				

September
reserve by 08-03; materials by 08-10

Improving screening mammography
CT | MRI | MAMMO		
ACR update: Low back pain		
Interventional Radiology
Technology Trends: Advances in breast imaging

October Digital Issue
reserve by 09-12; materials by 09-19

Breast MRI overview
BREAST MRI
Emergency esophageal imaging				

November
reserve by 10-05; materials by 10-12

Imaging bariatric surgery: Part I
Imaging of blunt pancreatic and duodenal trauma
Enterprise Imaging: The economics of enterprise imaging
Interventional Radiology
The 3-Piece Suit Radiologist: Keeping contrast agents safe
Technology Trends: Industry Perspectives

FLUORO | CT

December Digital Issue
reserve by 11-09; materials by 11-16

Imaging bariatric surgery: Part II
Holographic imaging in radiological practice

FLUORO | CT

AIUM
SIR
ARRS		

USD | CT | MRCP			

SCCT		
SIIM		

RSNA

Enterprise Imaging: AR Advisory Board Member, Rasu Shrestha, MD, MBA, evaluates the ways PACS, EHRs, and cloud computing are converging to create the
image exchange network of the future.
Interventional Radiology: Jeffrey C. Hellinger, MD, New York Cadiovascular Institute at Lenox Hill Radiology, New York, NY covers developments in the rapidly evolving field of IR. Dr. Hellinger is an Applied Radiology Advisory Board Member.
The 3-Piece Suit Radiologist: Sarah Conway, MD, President, Delphi Radiology Associates will present topics about managing quality, safety, and cost.
Technology Trends: Keeping our readers on the top of their technology game, Applied Radiology covers the latest medical imaging equipment and IT advances.
Wet Read: Radiologists can identify with the trials and tribulations in the radiology reading room as told each month from the irreverent perspective of C. Douglas
Phillips, MD, of Weill-Cornell Medical College/New York-Presbyterian Hospital, New York, NY. Dr. Phillips is an Applied Radiology Advisory Board Member.

Contact Kieran Anderson at 908-337-3366 (Kieran@appliedradiology.com).

