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A Hundred Years on:
two anniversaries that have had a big
impact on the development of radiology.
This year, 2014, is a special occasion
for the Radiological Society of North
America (RSNA) since it celebrates the
centenary of one of the two current
colossi of annual radiology meetings (the
other being the annual meeting of the
European Congress of Radiology, held
every year in Vienna in March).
Ever since its modest origins a hundred years ago to its present-day global
community of professionals around the
world, RSNA has been inextricably linked
with the evolution of radiology over the
last century. As with all of radiology,
RSNA’s beginnings grew from the discovery of the X-ray by Wilhelm in 1895.
Almost 20 years later, in 1914 a meeting of five US radiologists led to the
founding of the Western Roentgen Ray
Society, which was the predecessor to
RSNA. Over the last century, RSNA and
the specialty have grown and evolved
together. McCormick Place in Chicago
has been RSNA’s long-time venue in 1975
after the Society outgrew its long-term
space at the Palmer House Chicago. As Dr
Paul Capp, a retired pediatric radiologist
who chaired the RSNA Scientific Exhibits
Committee from 1975 to 1978 said: “To
grasp the magnitude of RSNA’s hundred
years I think you have to go back to the
origins of radiology in the early 20th century. At the turn of the century there were
just a few radiologists, and it was pretty
much a confined community. They didn’t
have CT scans or MR or ultrasound; they
just had plain, old-fashioned images on
glass plates, and all they could image then
was chest and bones. However RSNA did
something very unique back in those
days. Its members understood that radiology was not just radiologists—a team
approach was needed, emcompassing the
entire field. They opened the umbrella to
include technologists, physicists, administrators and invited industry to come in
and show its products.”
Meanwhile over here in Europe
another hundred years anniversary,
which also had an important impact on
the development of radiology, is being
celebrated, albeit one with much more
sinister overtones. In 1914 the First
D I
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World War broke out, and so stared a
terrible war of attrition with a huge toll
in terms of military casualties (the Battle
of Verdun on its own was estimated to
have resulted in 700 000 casualties, dead
and wounded, while there were 60 000
casualties on the first day (!) of the battle
of the Somme). The medical attention
needed to attend to so many casualties was correspondingly enormous and
provided the stimulus for a huge, rapid
change in the way such medical support
was provided. The then-embryonic discipline of radiology especially was called
into action since the majority of patients
were soldiers for whom the priority
was to locate the position of shrapnel
or shell fragments so that they could
be removed surgically before infection
set in. Radiology was vital for that but
the sheer numbers of patients involved
overwhelmed the then standard model
of military medical services which typically had military hospitals lying far
back from the front. It was impossible to
get the vast numbers of casualties out of
the trenches back to the radiology units
in the base hospitals in a timely manner
so the priority changed to developing
mobile radiology units to get closer to
the front. This was easier said than done
given the primitive state of automobiles
at the time, not to mention the fact that
at the beginning of the war radiology
systems were extremely fragile. Driven
by military necessity, the rate of innovation and development in the field was
astonishing. Not only were the total
numbers of radiology stations dramatically increased, but new designs were
introduced in X-ray tubes, current generators, use of photographic film instead
of glass plates, etc., etc..
Of course the remarkable developments occurring in radiology during the
First World War go nowhere near to justifying the carnage which was the underlying impetus for the developments. At best
it is a meagre consolation that, in the midst
of the colossal human tragedy a little spark
of benefit was found in an embryonic
technology that has since grown into the
indispensable profession of today. ■
3
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US study evaluates
cost–efficiency of combined tomosynthesis and
mammography in women
with dense breasts
A recently published article (Lee
Cl et al. Comparative Effectiveness of
Combined Digital Mammography and
Tomosynthesis Screening for Women
with Dense Breasts. Radiology. 2014 Oct
:141237) describes an evaluation of the
effectiveness of biennial digital mammography combined with tomosynthesis screening, as compared to biennial
digital mammography screening alone,
in women with dense breasts. Mam-

mography remains the only screening
test proven to decrease mortality from
breast cancer but mammography is less
accurate in women with dense breasts in
whom lesions may be masked by overlapping breast tissue. In addition, dense
breasts are associated with a moderate to high relative risk for developing
breast cancer in their own right, that
is independent of the masking effect.
The main author of the recent study, Dr
C Lee from the department of Radiology Health Services at the University
of Washington, in Seattle, WA, USA
pointed out that “While screening MRI
is undoubtedly the most sensitive breast
imaging test, it is also much more expensive, requires intravenous contrast injection and therefore is currently usually
reserved only for screening women at
high risk of breast cancer. Digital breast
tomosynthesis, in contrast to MRI, may
offer operational and ease-of-use advantages since it is an integrated part of
newer generation mammography units
and has shown promise at improving
breast cancer detection in women with
dense breast tissue”.
NOVEMBER 2014
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The researchers used a breast cancer
simulation model to estimate the comparative clinical effectiveness and costeffectiveness of screening every two
years using both digital mammography
and tomosynthesis versus digital mammography alone among women ages 50
to 74 years with dense breasts,
Their analysis showed that the incremental cost per quality-adjusted life year
(QALY) gained by adding tomosynthesis to digital mammography screening
was $53,893. An additional 0.5 deaths
were averted and 405 false-positives
were avoided per 1,000 women after 12
rounds of screening. Combined screening remained cost-effective (less than
$100,000 per QALY gained).
“The decrease in false-positive results
after adding tomosynthesis is a major
contributor to the cost-effectiveness
of combined screening” Dr. Lee said.
“Our study suggests that adding tomosynthesis at the time of mammography
screening has the potential to decrease
the number of unnecessary diagnostic
work-ups and invasive procedures that
result from false-positive findings.”
http://tinyurl.com/Lee-et-al-radfiology-paper

MRI study of brain
to evaluate effect of
diet on preventing
Alzheimer’s disease
Epidemiological evidence linking
diet, one of the most important modifiable environmental factors, and risk
of Alzheimer’s disease (AD), the most
common cause of dementia, is rapidly
increasing. Given the current lack of
disease-modifying treatments, as well
as increasing awareness that symptoms develop over many years or even
decades, there has been growing interest
in identifying effective strategies for prevention Delaying symptoms onset by as
little as one year could potentially lower
AD prevalence by more than 9 million
cases over the next 40 years.
In a recently published study from
the NY University School of Medicine,
(Mosconi et al Mediterranean Diet and
Magnetic Resonance Imaging-Assessed
Brain Atrophy in Cognitively NorD I
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mal Individuals at Risk for Alzheimer’s
Disease. J Prev Alzheimers Dis. 2014
;1(1):23-32) fifty-two cognitively normal individuals whose dietary habits
were known, were studied. In particular
the subjects’s adherence to a Mediterranean diet (MeDi) was measured. MeDi
is characterized by high intake of plant
foods (e.g. fruits, nuts, legumes, and
cereals); moderate consumption of dairy
products, fish, poultry; with olive oil as
the primary source of monounsaturated
fats; low to moderate intake of wine,
low intake of red meat and poultry, and
very low intake of processed foods. The
diet is known to be one of the healthiest
dietary patterns in the world, and it has
been associated with reduced risk of cardiovascular disease, cancer, and overall
mortality rates.

The Mediterranean diet is characterized by a high input
of plant foods .

Previous MRI studies have shown
that higher adherence to a MeDi is associated with reduced cerebrovascular disease burden (i.e., white matter lesions)
in the elderly, but till now, there have
been no MRI studies that have examined
the MeDi in relation to brain atrophy
in cognitively normal (NL) individuals
with and without risk factors of AD.
In the current study the team from
the NYU School of Medicine team
investigated whether structural MRIbased measures of cortical thickness
(i.e., brain atrophy) in key AD-regions
differ among young to late middle-aged
NL individuals as a function of higher
vs. lower adherence to the MeDi.
Among a larger pool of clinically
and cognitively normal (NL) individuals participating in longitudinal brain
MRI imaging studies at NYU School
of Medicine, the team included a subset of 52 NL participants who completed clinical, laboratory, MRI exams
5
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MRI scans of two representative normal cognictive
cases with higher or lower adherence to the MeDi.
The MeDi+ subject shows no ventricular enlargement
or hippocampal atrophy by age. The MeDi- subject
shows mild ventricular enlargement, hippocampal and
temporal cortex atrophy by age (arrows).

and dietary questionnaires within 4
months of each other between 20132014. Subjects were derived from
multiple community sources, including individuals interested in research
participation, family members and
caregivers of impaired patients. The
study findings provide biological evidence in support of epidemiological
studies showing that the MeDi diet
may be protective against AD. In the
NYU School of Medicine study, lower
adherence to the MeDi was associated
with increased atrophy of key brain
regions for AD among NL individuals, which provides support for further
exploration of dietary behavior as a
possible AD prevention strategy.
http://tinyurl.com/Mosconi-et-al-paper

Danger of ContrastInduced Nephropathy
(CIN) overestimated
Recent research from the Mayo
Clinic, (McDonald et al, Intravenous
Contrast Material Exposure Is Not an
Independent Risk Factor for Dialysis or
Mortality. Radiology. 2014 9:132418. )
suggests that the danger of ContrastInduced Nephropathy may have been
exaggerated.
According to the lead author Dr
RJ McDonald, a small number of case
reports from the 1950s and, more
recently, retrospective studies lacking
appropriate control groups causally
linked the use of iodine-based contrast
CTs to kidney damage, the condition
known as Contrast-Induced Nephropathy. “For nearly 60 years, physicians
have worried about contrast-induced
nephropathy when using iodinated con6
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trast material, particularly for patients
with impaired kidney function,” Dr.
McDonald said. “Emerging evidence
now suggests these concerns are likely
to have been vastly overestimated.”
Armed with sophisticated informatics tools, Dr. McDonald and a team of
researchers analyzed information on
patients who underwent abdominal, pelvic and thoracic CT scans at the Mayo
Clinic between 2000 and 2010. A study
group of 21,346 patients included 10,673
patients who each underwent a contrastenhanced CT exam and 10,673 patients
who underwent a similar CT without
intravenous contrast. The two groups
were closely matched by demographic
and clinical characteristics, including
gender, race and pre-existing conditions

such as diabetes, congestive heart failure
and acute renal disease. The researchers analyzed the patient data for adverse
events following the CT scans, including acute kidney injury, the need for
emergency renal dialysis (in patients
with no prior history of dialysis) and
death within 30 days of contrast exposure. The analysis revealed no significant
difference in the rate of acute kidney
injury between patients in the contrast
group (4.8 percent, or 515 of 10,673)
and the non-contrast group (5.1 percent
or 544 of 10,673). More importantly, the
rates of emergency dialysis and death
in the 30-day window following CT
examination were not significantly different between patients exposed to contrast and those who were not exposed.
These results were also observed among
patients with compromised kidney
function and high-risk conditions, such
as congestive heart failure and diabetes, which are assumed to predispose a
patient to kidney injury.
“These results challenge long-held
assumptions regarding the presumed
nephrotoxic risk of intravenous conD I
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trast material,” Dr. McDonald said.
“We hope that our findings will help
refine the safety profile of these contrast agents.”
http://tinyurl.com/McDonald-et-alpaper

Measuring breast cancer
tumor response to neoadjuvant chemotherapy
A recent study suggests that it may be
possible to use Diffuse Optical Spectroscopic Tomographic imaging (DOST) to
predict which patients will best respond
to chemotherapy used to shrink breast
cancer tumors before surgery. These
findings could eliminate delays in effective early treatment for tumors unlikely
to respond to neoadjuvant chemotherapy (NAC). The results of the study were
recently published (Jiang S et al. Predicting breast tumor response to neoadjuvant
chemotherapy with Diffuse Optical Spectroscopic Tomography prior to treatment,
Clinical Cancer Research October, 2014) .
Breast cancer is the most common
non-skin cancer in women worldwide,.
A common treatment strategy after
diagnosis is to shrink breast cancer
tumors larger than 3 centimeters with
a 6- to 8-month course of NAC prior to
surgery. Clinical studies have shown that
patients who respond to NAC have longer disease-free survival rates, but only
20 to 30 percent of patients who receive

NAC fit this profile.
“Our work represents the first clinical evidence that tumor total hemoglobin (estimated from DOST images)
is different in the women with locally
advanced breast cancer who respond to
neoadjuvant chemotherapy,” said lead
author Shudong Jiang, associate professor of Engineering at the Thayer School
of Engineering at Dartmouth. “We were
NOVEMBER 2014
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able to predict breast tumor response to NAC based on image
data acquired before the initiation of therapy.”
DOST imaging is used to measure tumor tissue for hemoglobin and oxygen saturation levels—key indicators of the
presence of the tiny blood vessels that tumors need to grow.
This study suggests that biomarkers obtained through DOST
imaging could help physicians determine the best treatment
strategy for patients.
“The implication of this information is that certain tumors
are pre-disposed to respond to neoadjuvant chemotherapy,
and that this predisposition could be known prior to choosing the therapy,” says Jiang. “The study also could dramatically
accelerate future randomized clinical trials on optimal NAC
regimes. By using a validated imaging surrogate as an outcome
measure, we could potentially reduce the number of patients
required, and the length of time they need to be followed.”
Jiang says the next step will be to develop a portable and
compact system to more accurately measure changes in the
breast prior or/and during neoadjuvant chemotherapy. This
system could be integrated into the workflow of clinical oncology practice to maximize patient participation, and determine
whether additional prognostic information could be obtained
that would influence patient management.
http://tinyurl.com/Norris-Cotton-cancer-Center

Cost-efficiency of imaging carotid
stenoses to identify asymptomatic
people at risk of stroke
Imaging could be a cost-effective way to identify people at
risk for stroke who might benefit from aggressive intervention,
according to a recently published study (Pandya et al. Carotid
Artery Stenosis: Cost-effectiveness of Assessment of Cerebrovascular Reserve to Guide Treatment of Asymptomatic Patients.
Radiology. 2014 Sep 16:140501 ). The study looked at people
with asymptomatic carotid artery stenosis, or plaque build-up.
Carotid artery stenosis is the primary cause of up to 20 percent
of ischemic strokes, which result from an obstruction within a
blood vessel and make up 85 percent of all strokes. Stroke victims often undergo revascularization procedures like carotid
endarterectomy, or surgical removal of the plaque, to restore
blood flow, but use of the procedures in asymptomatic patients
is more controversial, according to Dr Ankur Pandya, of Weill
Cornell Medical College in New York City. “There are complications and costs associated with these revascularization
procedures, and they are often done without knowing if the
risks and costs are worth the benefits,” Dr. Pandya said.
The Weill Cornell team recently assessed the impact of cerebrovascular reserve (CVR) testing, the measure of blood flow
reserve to the brain, on asymptomatic people with significant
carotid artery stenosis. While different imaging modalities
can be used in CVR testing, the researchers used transcranial
Doppler (TCD) sonography, an inexpensive, widely available
option that does not expose patients to ionizing radiation. They
constructed a mathematical model that allowed them to make
hypothetical comparisons among three different approaches:
CVR testing, immediate revascularization with carotid endarterectomy, and medical therapy-based management with
NOVEMBER 2014
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subsequent revascularization only
for patients whose
stenosis got worse.
The CVR-based
approach, which
led to about half of
the patients receiving revascularization, appeared
to have the most
favorable balance of benefits and costs. The medical therapybased strategy was associated with the lowest lifetime costs
and the fewest revascularizations; however, it also resulted in
the lowest life expectancy and lifetime quality-adjusted years,
which account for both the length and quality of life experienced by patients. The immediate revascularization strategy
had the highest costs, by a wide margin, and only incremental
health benefits compared with the CVR-based approach.
The study results show overall that imaging can be a costeffective tool to stratify patients by risk of stroke and help
sort patients into invasive, expensive interventions and less
invasive options; CVR testing also has the potential to help
characterize whether carotid artery plaque is causing abnormal brain blood flow patterns which may, therefore, identify
the patients who are at greatest risk of stroke.” CVR testing
with ultrasound could be used to stratify patients by risk
based on abnormal blood flow patterns to the brain. Other
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imaging tests like MRI could then be
employed to look at the composition
and stability of plaque, which may give
greater insight into those plaques most
likely to rupture and cause symptoms”
Pandya said.
“Our model takes all these pieces of
information on risks, costs and benefits
and does the mathematics in a systematic way to help clinicians make decisions,” he said.
http://tinyurl.com/Pandya-et-al-paper

Reducing respiratory
motion image degradation in PET scans
A novel technique which reduces
image degradation caused by respiratory motion during a PET scan has been
developed in a recent study carried out
at the University of Eastern Finland. The
new technique has been developed by
Dr T Koivumäki and is based on the
use of bioimpedance measurement. The
technique allows for image reconstruction at a specific phase of the patient’s
breathing pattern thus making it possible to reduce image degradation caused
by motion.

The newly developed technique has
the potential to enable increasingly
accurate image acquisition especially
during PET scans performed to detect
cancers of the chest and upper abdomen,
and inflammatory diseases of the heart.
Thanks to enhanced image quality,
PET images provide new and increasingly accurate data, potentially improving diagnosis reliability and treatment
response monitoring. Bioimpedance
8
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measurement offers a straightforward
technique for acquiring the data needed
for motion compensation and the technique can be easily integrated into electrocardiogram (ECG) measurement.
In techniques based on bioimpedance
measurement, a very weak electrical
current is passed through the patient’s
chest, and changes in the resulting voltage are measured. This voltage has been
observed to change according to the
patient’s breathing and cardiac function.
The study focused on the feasibility
of bioimpedance-based measurement
techniques for respiratory and cardiac
motion compensation in PET imaging.
The recent Finnish study first used computational models and test subjects to
determine an optimized bioimpedance
measurement configuration for simultaneous measurement of respiratory
and cardiac gating signals. The second
phase of the study focused on analyzing
whether bioimpedance techniques could
be used to reduce respiration-related
degradation of PET images.
PET scanning is widely used for
cancer staging and evaluating treatment response, as well as for studying
myocardial blood flow and inflammatory diseases of the heart. Typically, a
PET scan takes several minutes, which
is why movement caused by the patient’s
breathing inevitably degrades image
quality. Degraded image quality caused
by respiratory motion has been reported
to affect PET scanning performed to
detect cancer and heart conditions in
particular. At worst, image degradation
may lead to a wrong diagnosis and inadequate or unnecessary treatment.
http://tinyurl.com/Univ-of-E-Finland

Monitoring the response
of bone metastases to
treatment using MRI
and PET
Imaging technologies are vital in
evaluating a patient’s response to cancer
treatment. This can be done quite effectively for most tumors using RECIST,
Response Evaluation Criteria in Solid
Tumors. However, although RECIST
works well for tumors located in soft
tissue, it is not so good for cancers that
D I
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spread to the bone, such as is the case
for prostate and breast cancers. More
effort, therefore, is needed to improve
our understanding of how to monitor
the response of bone metastases to treatment using magnetic resonance imaging
(MRI) and positron emission tomography (PET).

A recent EORTC Imaging Group
has reviewed the situation and has published a position statement (Lecouvet
FE et al Monitoring the response of bone
metastases to treatment with Magnetic
Resonance Imaging and nuclear medicine techniques: A review and position
statement by the European Organisation
for Research and Treatment of Cancer
imaging group. Eur J Cancer. 2014 Oct;50
(15):2519-31).
The paper highlights the most recent
developments in MRI and PET and elucidates how these techniques can be used
to detect bone metastases at an early
stage as well as monitor their response
to treatment. The authors describe the
current state of the art in PET and MRI,
the strengths, weaknesses and complementarity of various imaging techniques
with respect to specific indications, and
provide recommendations for choosing
the most appropriate imaging technique.
Prof. Frederic Lecouvet of the Cliniques
Universitaires Saint Luc in Brussels and
lead author of the review and position
statement says, “Assessing the response
of metastases to treatment is something
we do on a day to day basis, both in our
oncology practice as well as for clinical trials. If the metastases occur in soft
tissues, then we already have validated
criteria, such as RECIST, that enable us
to evaluate the response. A host of problems, however, limits our ability to meaNOVEMBER 2014
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sure the response to treatment of metastases found in bone. These range from
the characteristics of bone metastatic
disease, the structure of bone itself, to
the sensitivity, specificity, and resolution
of imaging methods available until now.
We hope to resolve these issues, and our
review is a step in the right direction.”
Techniques such as MRI and PET
have the potential to detect the spreading of a cancer into the bone marrow at
an earlier stage and also determine the
extent of this spread, and the efforts of
the EORTC researchers should go a long
way towards making these techniques a
routine part of oncology practice.
http://tinyurl.com/Lecouvet-et-al-paper

Ultrasound guides tongue
to pronounce ‘r’ sounds
Using ultrasound technology to
visualize the tongue’s shape and movement can help children with difficulty
pronouncing “r” sounds, according
to a recent study from NYU’s Steinhardt School of Culture, Education,
and Human Development (McAllister
Byun T et al. Retroflex versus bunched
in treatment for rhotic misarticulation:
Evidence from ultrasound biofeedback
intervention.J Speech Lang Hear Res. 2014
doi: 10.1044/2014_JSLHR-S-14-0034)
The ultrasound intervention was
effective when individuals were allowed
to make different shapes with their
tongue in order to produce the “r”
sound, rather than being instructed to
make a specific shape. The “r” sound is
one of the most frequent speech errors,
and can be challenging to correct. For
other sounds – such as “t” or “p” – speech
pathologists can give clear verbal, visual
or tactile cues to help children understand how the sound is created. “R” is
difficult to show or describe in an easyto-understand fashion. In addition, most
speech sounds are produced in the same
way, but with “r,” normal speakers use
widely different tongue shapes to create
the sound. The two primary strategies
to create the “r” sound include a retroflex tongue shape, where the tongue tip
is pointed up, and the bunched tongue
shape, where the tongue tip is pointed
down and body of tongue bunches up
toward the top of the mouth. “The idea
that you could get around the challenges with ‘r’ sounds by showing chilNOVEMBER 2014

001_015_die_nov.indd 9

dren their tongues as they are talking
is really appealing to clinicians,” says
Tara McAllister Byun, assistant professor in NYU Steinhardt’s Department
of Communicative Sciences and Disorders and the study’s lead author. “That’s
what ultrasound technology lets us do.”
Linguists have used ultrasound in the
past to study basic functions of speech,
and in recent years, speech pathologists
have begun exploring using ultrasound
to treat children with speech errors.
An ultrasound probe – similar to ones
used in cardiac and tissue imaging – is
held under the chin, and sound waves
capture real-time images of the tongue.
The images provide both the child and
speech pathologist with information
about the tongue’s position and shape.
Using the ultrasound images as a guide,
children learn how to manipulate their
tongues, and speech pathologists advise
them on how to make adjustments to
better achieve different sounds.
Several case studies and small studies
suggest that ultrasound biofeedback can
successfully correct “r” speech errors.
Byun and her colleagues set out to
gather systematic evidence on the effectiveness of the treatment, studying eight
children with difficulty pronouncing “r”
sounds. Seven of the eight had previous
speech therapy that was unsuccessful.
Four children participated in the
initial eight-week study. They were
taught to make a bunched tongue shape,
guided by ultrasound, in an effort to
better pronounce “r.” The researchers
saw only small improvements among
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the four participants. However, while
trying to create a bunched tongue, one
child stumbled upon a retroflex tongue
shape and was able to improve her “r”
sound. As a result of her success, the
researchers altered their study design to
allow participants to choose their own
tongue shape, with individualized guidance from speech language pathologists.
A different four children participated
in the second study over an eight-week
period. Using ultrasound to visualize their tongues, all four participants
in the second study showed significant
improvement in their “r” sounds.
“Our second study offers evidence
that when flexibility is given to choose
a tongue shape, rather than a one-sizefits all approach, ultrasound biofeedback treatment can be a highly effective
intervention for children with trouble
pronouncing ‘r’ sounds,” Byun says. The
researchers noted that the two studies
were not a controlled comparison, thus
additional systematic research is needed
before drawing strong conclusions about
the importance of individualized tongue
shapes.
http://tinyurl.com/byun-et-al-paper
http://steinhardt.nyu.edu.

DTI MRI study reveals
white-matter deficits in
users of codeine-containing cough syrups
Codeine-containing cough syrups (CCS) have become one of the
most popular drugs of abuse in young
people throughout the world. Chronic
codeine-containing cough syrup
abuse is related to impairments in a
broad range of cognitive functions.
An imaging study of chronic users
of codeine-containing cough syrups
has found deficits in specific regions
of brain white matter and associates
these changes with increased impulsivity in CCS users. (Qiu YW et al
Abnormal White Matter Integrity in
Chronic Users of Codeine-Containing
Cough Syrups: A Tract-Based Spatial
Statistics Study AJNR Am J N euroradiol. 2014). The researchers from the
Department of Medical Imaging in
Guangdong No. 2 Provincial People’s
Hospital, Guangzhou, China used
diffusion tensor imaging (DTI) MRI,
9
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coupled with fractional anisotropy, to
investigate the white matter integrity
of chronic CCS users.
Deficits were found in multiple
regions of the brain, including the
inferior fronto-occipital fasciculus,
which other studies have found to be
abnormal in other forms of addiction,
such as addiction to the Internet, alcohol and heroin. The study found the
white matter deficits in CCS users also
correlated with increased impulsivity
traits in the subjects, as measured by
the Barratt Impulsiveness Scale. These
findings were consistent with results
of previous studies of heroin and
cocaine addicts. White matter disruptions also correlated with the duration
of CCS use.
The authors conclude that chronic
codeine-containing syrup abuse may
be associated with disruptions in brain
White Matter (WM) integrity. These
WM microstructural deficits may be
linked to higher impulsivity in chronic
codeine-containing syrup users
http://tinyurl.com/Qiu-et-al-paper

Research studies explore
potential of X-Ray phase
tomography with
synchrotron radiation
X-ray phase tomography is an
imaging technique that uses penetrating X-rays to create volumetric views
through “slices” or sections of soft biological tissues, such as tumors, and
it offers strongly enhanced contrast
compared to conventional CT scans.
To study the potential of the
approach, a group of researchers
compared three different X-ray phase
tomography methods at the European Synchrotron Radiation Facility’s
(ESRF) beamline ID19 in France. The
three methods studied were X-ray
grating interferometry, propagationbased phase tomography with single12
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distance phase reconstruction, and
holotomography.
Led by Dr I Zanette, the researchers
put these three techniques to the test
by examining cancerous tissue in a
mouse model The results have recently
been published (Lang S et al Experimental comparison of grating- and
propagation-based hard X-ray phase
tomography of soft tissue J. Appl. Phys.
2014; 116: 154903)

A slice of rat heart. Image made by X-ray phase tomography by propagation -based imaging, which provides
sharper detail with higher reolution than phase tomography using X-ray grating interferometry.

The team explored which method
performed best in terms of spatial
resolution and visualization/quantification of relevant features in the
samples. They also investigated other
related factors such as the simplicity
of the setup, and the data acquisition
and analysis involved in each method.
To do this, the researchers chose to
exploit synchrotron radiation, which
produces significantly higher-quality
X-rays than conventional X-ray generators such as those typically found in
hospitals. “Think of synchrotron radiation as being analogous to the sort
of monochromatic, collimated and
intense light produced by lasers, while
conventional X-ray generators in hospitals are more analogous to light bulbs
we use within our homes,” explained
Zanette, currently a postdoctoral scientist in biomedical physics.
The researchers used the advanced
X-ray technique known as “phase-contrast imaging.” This type of imaging
works by making the X-ray beam interfere while it propagates from sample to
detector, according to Zanette. “This
interference is fundamental because it
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encodes precious information on the
phase of the X-ray waves.”
By comparison, conventional X-ray
imaging doesn’t use phase information. Rather, it relies only on the attenuation of the amplitude (reduction in
intensity) of the X-ray waves by the
object under study to generate image
contrast.
“More detailed information is contained in the phase than the amplitude, so it enables us to obtain images
with much greater contrast and clearly
differentiates cancerous tissue from
healthy tissue,” Zanette said.
The group was able to show that for
each specimen, the spatial resolution
derived from the characteristic morphological features is about twice as
good for holotomography and singledistance phase reconstruction compared to X-ray grating interferometry.
They also found that X-ray grating
interferometry data generally provide
much better contrast-to-noise ratios
for anatomical features, excel in fidelity of the density measurements, and
are more robust against low-frequency
artifacts than holotomography.
It turns out that the group regards all
three of the phase tomography methods
as being complementary. “The application determines which spatial and
density resolutions are desired for the
imaging task and dose requirements,
so it really comes down to a choice
between the complexity of the experimental setup and the data processing.
It’s important to choose the ideal technique for the specific purposes.”
http://tinyurl.com/lang-et-al-paper

Radiommunotherapy in HIV
Researchers have used radioimmunotherapy (RIT) to destroy remaining
human immunodeficiency virus (HIV)infected cells in the blood samples of
patients treated with antiretroviral
therapy, offering the promise of a strategy for curing HIV infection (Tsukrov D & D adachova E Th e potential of
radioimmunotherapy as a n ew hope for
HIV patients. Expert Rev Clin Immunol.
2014;10:553)
Highly active antiretroviral therapy
(HAART) has transformed the outlook
for patients infected with HIV by supNOVEMBER 2014
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pressing the replication of the virus in
the body. However, scientists believe reservoirs of latently infected cells persist in
the body, preventing a permanent cure.
“In an HIV patient on HAART,
drugs suppress viral replication, which
means they keep the number of viral
particles in a patient’s bloodstream very
low. However, HAART cannot kill the
HIV-infected cells,” said the study’s lead
author, Dr Ekaterina Dadachova, professor of radiology, microbiology and
immunology at Albert Einstein College of Medicine in the Bronx, N.Y. In
her study, Dr. Dadachova and a team of
researchers administered RIT to blood

samples from 15 HIV patients treated
with HAART.
RIT, which has historically been
employed to treat cancer, uses monoclonal antibodies which recognize and
bind to a specific cell antigen, and are
coupled with a radioactive isotope.
When injected into the patient’s bloodstream, the antibody binds to the target
cell which is killed by the radiation.
“In RIT, the antibodies bind to the
infected cells and kill them by radiation,”
Dr. Dadachova said. “When HAART and
RIT are used together, they kill the virus
and the infected cells, respectively.”
For the study, Dr. Dadachova’s
team paired the monoclonal antibody
(mAb2556) designed to target a protein
expressed on the surface of HIV-infected
cells with the radionuclide Bismuth-213.
The researchers found that RIT was
able to kill HIV-infected lymphocytes
previously treated with HAART, reducing the HIV infection in the blood samples to undetectable levels.
“The elimination of HIV-infected
cells with RIT was profound and specific,” Dr. Dadachova said. “The radionuclide we used delivered radiation only
to HIV-infected cells without damaging
nearby cells.”
An important part of the study tested
the ability of the radiolabeled antibody
to reach HIV-infected cells in the brain
NOVEMBER 2014
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and central nervous system. Using an
in vitro human blood brain barrier
model, the researchers demonstrated
that radiolabeled mAb2556 could cross
the blood brain barrier and kill HIVinfected cells without any overt damage
to the barrier itself.
http://tinyurl.com/dadachova-paper

Monitoring motor
recovery in stroke rehabilitation
Using a novel stroke rehabilitation
device that converts an individual’s
thoughts to electrical impulses to move
upper extremities, stroke patients
reported improvements in their motor
function and ability to perform activities of daily living (Song J et al. Characterizing relationships of DTI, fMRI,
and motor recovery in stroke rehabilitation utilizing brain-computer interface
technology. Front Neuroeng. 2014 Jul
29;7:31.).
A multidisciplinary team led by Dr
Vivek Prabhakaran, director of functional neuroimaging in radiology at the
University of Wisconsin-Madison built
the new rehabilitation device by pairing a functional electrical stimulation
(FES) system, which is currently used
to help stroke patients recover limb
function, and a brain control interface
(BCI), which provides a direct communication pathway between the brain
and this peripheral stimulation device.
“FES is a passive technique in
that the electrical impulses move the
patients’ extremities for them,” Dr.
Prabhakaran said. “When a patient
using our device is asked to imagine
or attempt to move his or her hand,
the BCI translates that brain activity
to a signal that triggers the FES. Our
system adds an active component to the
rehabilitation by linking brain activity
to the peripheral stimulation device,
which gives the patients direct control
over their movement.”
The Wisconsin team conducted a
small clinical trial of their rehabilitation device, enlisting eight patients
with one hand affected by stroke.
The patients were also able to serve
as a control group by using their normal, unaffected hand. Despite having
D I

E U R O P E

received standard rehabilitative care,
the patients had varying degrees of
residual motor deficits in their upper
extremities. Each underwent nine to
15 rehabilitation sessions of two to
three hours with the new device over a
period of three to six weeks.
The patients also underwent functional magnetic resonance imaging
(fMRI) and diffusion tensor imaging
(DTI) at various times, namely before,
at the mid-point of, at the end of, and
one month following the rehabilitation
period. fMRI is able to show which
areas of the brain are activated while
the patient performs a task, and DTI
reveals the integrity of fibers within the
white matter that connects the brain’s
functional areas.

Patients who suffered a stroke of
moderate severity realized the greatest improvements to motor function
following the rehabilitation sessions.
Patients diagnosed with mild and severe
strokes reported improved ability to
complete activities of daily living following rehabilitation.
Dr. Prabhakaran said the results
captured throughout the rehabilitation process—specifically the ratio
of hemispheric involvement of motor
areas—related well to the behavioral
changes observed in patients. A comparison of pre-rehabilitation and postrehabilitation fMRI results revealed
reorganization in the regions of the
brain responsible for motor function. DTI results over the course of
the rehabilitation period revealed a
gradual strengthening of the integrity
of the fiber tracts.
Dr. Prabhakaran said. “We believe
brain imaging will be helpful in both
planning and tracking a stroke patient’s
therapy, as well as learning more about
neuroplastic changes during recovery.”
http://tinyurl.com/Prabhakaran-group-paper
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MAGNETIC RESONANCE IMAGING
By Dr Darin T. Okuda

Radiologically Isolated Syndrome: the First
Visible Manifestation of Multiple Sclerosis
The Radiologically Isolated Syndrome is the description given to cases where
MRI examinations show a risk of future demyelinating events in the CNS in subjects who however have no clinical symptoms suggestive of CNS demyelination.

I

n the field of neuroscience, magnetic resonance imaging (MRI) has been invaluable to healthcare providers
In nearly all cases, data derived from imaging studies
provide guidance to the underlying biology of the disease
process present. These data are based on signal characteristics
and the spatial distribution of the abnormalities> Observations from neurological examination are helpful for localization. However, the information provided by the patient is still
essential to uncover the underlying diagnosis.
Multiple sclerosis (MS) is a common cause of severe neurological disability in young adults, and results from autoimmune interruption of both myelin and axonal integrity within
the central nervous system (CNS). The advent of MRI and its
application to the field of neuroimmunology has improved
diagnostic capabilities, enhanced clinical surveillance of disease
and assessment of therapeutic response, and also increased our
understanding of the complexities of immune-related injury in
this heterogeneous demyelinating process.
A diagnosis of MS is made by fulfilling both spatial criteria,
i.e. by having a requisite number of lesions with specific topography within the brain, with or without involvement of the
spinal cord, and temporal criteria, e.g. through demonstration
of a history of at least a second clinical attack or the development of a new MS lesion as detected by MRI after the seminal
neurological event [1]. As in many other chronic conditions,
signs of impending disease signs of impending disease may be
observed in diagnostic testing in the months to years prior to
the first clinical symptom and formal diagnosis.
Sometimes, healthy individuals without any clinical signs
related to CNS demyelination undergo brain MRI examinations, carried out for reasons other than for an evaluation of
suspected MS. Occasionally, such MRI examinations reveal
unexpected anomalies which, given their size, location, and
morphology are highly suggestive of demyelinating plaques
[see Figure 1] [2-4].
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THE RADIOLOGICALLY ISOLATED SYNDROME

The radiologically isolated syndrome (RIS) was first introduced in 2009 [3], to define this relevant cohort of individuals
who appear to be at risk for future demyelinating events.
The Radiologically Isolated Syndrome descriptor does not
just involve subjects with abnormal imaging findings but
also includes clinical parameters so as to exclude the presence
of prior neurological symptomatology that could be related
to MS, as well as the exclusion of other conditions that could
better explain the observed structural abnormalities.
The concept of using imaging to identify structural abnormalities within the CNS prior to first symptom manifestation
can also be found in other medical disciplines than neuroimmunology. Individuals with a slow growing space-occupying
tumor or with a vascular anomaly such as an arteriovenous
malformation or cerebral aneurysm may be identified before
any actual symptom development. In the case of MS such
symptom development is a first seizure event or neurological
deficit.
The precise management of such disorders varies but can
sometimes be perceived to be aggressive, given the clinicoradiological paradox of the presentation of an apparently
healthy subject who happens to have generated images that
may be visually concerning.
In MS, the notion of disease beginning prior to the onset of
first symptoms is supported by the fact that clear signs of disease within the brain and, at times, spinal cord are commonly
observed, supported by the existence of T2-hyperintensities
highly suggestive of MS within the brain, along with identified
brain volume changes that appear beyond the stated chronological age.
In addition, prospective imaging studies involving asymptomatic relatives of sporadic and familial MS cases have
revealed a lesion distribution pattern indistinguishable from
MS and supportive of a pre-symptomatic phase [5]. The scientific literature also describes the observation of post-mortem
incidental demyelinating disease [6.] Lebrun and colleagues
[2] were the first to report on a group of individuals with MRI
features typical of MS. This important finding was followed by
work from a group of researchers at the University of California, San Francisco who introduced the criteria and the formal
description of the Radiologically Isolated Syndrome (RIS).
Despite these data, there are still concerns regarding the
possibility of over-diagnosis in such cases given the fact that
non-specific white matter changes are relatively common-

E U R O P E

NOVEMBER 2014

18/11/14 12:00

FIGURE 1. Brain MRI images demonstrating numerous multi-focal hypotense anomalies involving the periventricular (A) and pericallosal regions (B). Involvement of the spinal cord may also be observed (C) in healthy
individuals who lack symptoms suggestive of CNS demyelination..

place within the brain. It has been pointed
out that the criteria for spatial dissemination in MS were principally designed to
be applied to individuals who have experienced a first demyelinating event and were
not intended for screening of the general
population.
The establishment of a diagnosis of
RIS extends beyond just having an abnormal MRI study but also involves rigorous
clinical investigation as well. The specificity of the previously described criteria
for dissemination in space does, however,
offer a general guide regarding the classification of MRI lesions when found.
Are radiologists more likely to attribute
white matter anomalies to in situ demyelination if in the first place it is known
that the reason for imaging is to assess for
MS following a first neurological attack?
One would hope that, regardless of the
basic reason for the study, only objective
parameters would be utilized to arrive at
a given conclusion regarding the potential
etiologies of any white matter changes.
Future efforts involving the use of susceptibility weight imaging and quantitative susceptibility mapping may assist in
improving lesion characterization. Data
from these emerging radiological metrics
may likely be incorporated into future
criteria for the diagnosis of MS.
After an accurate classification of a
patient as having RIS, a critically important scientific question involves the
understanding of the risk factors for evolution to a first clinical event attributable
to CNS demyelination (e.g. weakness in a
leg or arm, a spinal cord syndrome, optic
neuritis, etc.). In 2014, the Radiologically
Isolated Syndrome Consortium (RISC)
published data from a multinational
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effort involving 5 countries that included
the largest cohort of individuals with
asymptomatic MRI anomalies typical of
MS [7]. The goal of the study was to
report on the 5-year risk and to identify
risk factors for a first neurological event
resulting from aberrant immune behavior
within the CNS.
A total of 451 individuals were included
using data from 22 clinical databases. The
study cohort was principally composed of
young white women. The time to a first
clinical event resulting from an acute attack
or the first symptom suggestive of a progressive course was recorded.
The top three reasons for performing an
initial scan were 1) evaluation of a complaint of headache,; 2) a traumatic event,
and 3) evaluation for anxiety.
Clinical events were identified in 34%
of individuals within a 5-year period from
the first brain MRI study. Interestingly,
9.6% of those who developed clinical
symptoms possessed a clinical phenotype highly suggestive of MS. The factors that appeared to place an individual
at risk for a first clinical event included
sex (male), age less than 37 years, and the
presence of lesions either within the cervical or thoracic spinal cord. In addition, if
there was more than one risk factor there
was a greater risk for first symptom onset.
Overall, this scientific effort supported the
existence of an asymptomatic form of MS
and highlighted that those with RIS are at
risk of an initial clinical event.
TO TREAT OF NOT TO TREAT?

A significant question now presents itself.
Should these individuals be treated to prevent a first clinical attack? Or should routine MRI surveillance simply be used to
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follow individuals until a clinically meaningful event occurs? With every demyelinating episode, there is a risk of incomplete recovery and residual neurological
deficits. Recommending a preventative
treatment approach appears inherently
sensible and represents a management
strategy similar to therapeutic approaches
for other chronic disease such as hypertension, diabetes, and hypercholesterolemia.
To address this vital question, RISC has
formed a strategic research alliance with
Biogen IDEC (Cambridge, Massachusetts,
U.S.A.) to assess the impact of dimethyl
fumarate (Tecfidera) in extending the
time to a first demyelinating attack. This
multi-center, double blind, randomized
novel trial will take place in the United
States and should provide the first evidence for any impact of early treatment in
an asymptomatic group.
With advancing technology and the
increase in the use of non-invasive techniques it will be increasingly possible to
not only verify expected anomalies that
correspond to clinical events but also to
discover unanticipated findings that may
result in more dynamic approaches to clinical surveillance and treatment for the subjects imaged. The mindful application of
the existing RIS diagnostic criteria is key
in preventing the over-recognition of white
matter anomalies that may be cryptogenic
in origin. Although substantial advances in
imaging techniques enable better classification of disease, we should always remember
that, as in the case of RIS, in general the
patient’s clinical history ultimately provides
us with the diagnosis.
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LOW DOSE IMAGING
By Dr E Tong & Dr M Wintermark

Ultra-low dose Perfusion CT
Perfusion computed tomography allows imaging beyond anatomy. It elucidates information about the capillary hemodynamics and tissue-level blood
flow. PCT has an established role in stroke imaging and has expanding applications. However, many clinicians are reluctant to adopt this technology, in
part, due to its relatively high radiation dose. This article introduces a new
method to perform an ultra-low dose PCT with good image quality, at a radiation cost equivalent to two chest radiographs.
PCT – INTRODUCTION

APPLICATIONS

Advanced imaging techniques have extended from
traditional anatomic imaging and progressed to
dynamic, physiologic and functional imaging. Perfusion CT (PCT) is an advanced imaging technique that
provides information about capillary hemodynamics
and tissue-level blood flow. PCT has an established
role in stroke imaging. Other exciting clinical applications have emerged in the past few years, including diagnoses, predicting prognosis and monitoring
therapy responses. The following discussion focuses
on PCT of the brain, but the technique can be easily
adapted for other organ systems.

PCT has an established role in stroke imaging. Multimodal stroke imaging, which includes non-contrast
CT (NCCT), CT angiography (CTA), and PCT, is
increasingly accepted as standard acute stroke protocol at many institutions [5-7]. Signs of early infarction can be very subtle on NCCT. PCT improves the
sensitivity and accuracy of stroke diagnosis [5-7].
Lesions detected on PCT often prompt retrospective
identification of abnormalities on NCCT and CTA
[8,9].
PCT helps rule out stroke mimics [10], such as
seizure, migraine, metabolic derangement, cerebral
tumor, etc. Other important applications of PCT
include the assessment of collateral circulation[11],
prediction of hemorrhagic transformation and malignant edema [12]. PCT can also assess other cerebral
perfusion impairment such as predicting vasospasm
secondary to subarachnoid hemorrhage [13].
Since its inception, many new promising applications of PCT have emerged. Gliomas can be graded
by specific perfusion parametric thresholds [14]. PCT
can differentiate benign pathology from malignancy
in head and neck squamous cell carcinoma [15] and
colorectal carcinoma [16]. PCT can be used for therapy monitoring in head and neck, liver, prostate, and
colorectal carcinomas [17-19]. With the recent surge
in anti-angiogenesis drugs in cancer treatment, PCT
can be used to monitor therapeutic response [20].

TECHNIQUE – ACQUISITION & POSTPROCESSING

PCT evaluates parenchymal perfusion by dynamically following the wash-in and wash-out of a contrast bolus [1]. Typical protocol creates a cineimage of a pre-selected region. Quantitative calculations of perfusion parameters - cerebral blood
volume (CBV), cerebral blood flow (CBF) and mean
transit time (MTT) are obtained by commercial
postprocessing software. These perfusion parameters can elucidate the underlying pathophysiology. For instance, in stroke imaging, a region with
reduced CBV and CBF reflects infarcted brain
tissue, whereas a region with preserved CBV and
reduced CBF reflects ischemic tissue at potential
risk of infarct.

NEW DEVELOPMENT
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PCT is often criticized for its low signal-to-noise ratio,
an inevitable consequence in order to keep radiation dose low. A typical PCT protocol acquired at
80kVp and 100mAs, has an effective radiation dose of
approximately 2 mSv (similar to a noncontrast head
CT). While this radiation dose is relatively low, it can
become of concern when multiple successive studies
are obtained on the same patients, such as in monitoring vasospasm and therapeutic response. In keeping
with “ALARA” (As Low As Reasonably Achievable),
there are continual efforts to reduce the radiation dose.
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FIGURE 1. Perfusion parametric maps for cerebral blood volume (CBV), cerebral blood flow (CBF), mean transit time (MTT).

At our institution, we have developed an ultra-low-dose PCT with
good signal-to-noise ratio and can
produce diagnostic-quality perfusion
parametric maps. This is achieved by
extracting information contained in
the CT-angiogram (CTA) and integrating it into a virtual PCT dataset
by utilizing Fast-Fourier-Transforms
(FFT). High spatial frequency components, which dictate the anatomical details of the vasculature, are
extracted from the CTA. The low
spatial frequency components, which
describe the undulating blood flow,
are extracted from the PCT. A virtual
PCT dataset is reconstructed from the
combination of the extracted information [21].
To determine the lowest mAs
achievable with this method, we retrospectively identified five patients
with PCT scans acquired with tubecurrent-time product of 100, 75,
50, 20, and 10 mAs. Two additional
patients with scans acquired at 10
mAs with reconstruction utilizing 40% and 80% ASIR were also
identified.
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Our results show that the virtual
PCT attained contrast-to-noise ratio
(CNR) and signal-to-noise ratio
(SNR) three- to seven-fold superior
to real PCT, and a noise reduction
by a factor 4-6 (p<0.05). By applying 80% at 10mA, the contrast-tonoise ratio (CNR) and signal-tonoise ratio (SNR) of the virtual
PCT is 5 times better than the real
PCT dataset.
Using a commercial PCT software,
the parametric maps for cerebral
blood volume (CBV), cerebral blood
flow (CBF) and the mean transit time
(MTT) were calculated, both for the
real and virtual PCT. Parametric values of the gray matter, white matter
and ischemic regions in the stroke
hemisphere and the contralateral
(normal) hemisphere were recorded
and compared. The values obtained
from the virtual PCT were consistent
with the values reported in the literature (in gray matter, the reported
normal values are approximately 60
ml/100g/min for CBF, 4 ml/100g for
CBV and 4 s for MTT; in white matter, the reported normal values are
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approximately 25 ml/100g/min for
CBF, 2 ml/100g for CBV and 4.8 s for
MTT 22).
Visual inspection of the virtual PCT parametric maps revealed
increasingly notable improvement in
the image quality as the tube-current
decreased. At 10mAs, both the real
and virtual PCT maps were considered not to be of diagnostic quality.
However, when 40% ASIR technique
was applied at 10mAs, the virtual PCT
maps improved and attained diagnostic quality; the quality of the real PCT
maps remained poor. There was further improvement in the virtual PCT
maps when 80% ASIR technique was
applied [Figure 1].
Using this new method and acquiring PCT at the setting of 80 kV, 10
mAs and 80% ASIR, the effective
dose of a PCT study is approximately
0.20 mSv, which is similar to 2 chest
radiographs.
CONCLUSION

Clinically, PCT remains underutilized, in part, due to concerns raised
over its high radiation dose. This
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LOW DOSE IMAGING
new reconstruction technique produces a virtual PCT with improved
CNR and SNR, which in turn, allows
diagnostic perfusion parameters
to be obtained from virtual PCT
acquired at lower tube current. Using
our proposed technique, the effective radiation dose is significantly
lowered to the point where even successive PCT can be safely performed.
By overcoming a major barrier that
hinders the clinical utilization of
PCT, we hope there will be broader
acceptance of this promising imaging tool.
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Book review
Handbook of MRI Technique, 4th Edition
Edited by By Catherine Westbrook

Pub by Wiley-Blackwell October 2014, 392 pages, ebook €41.99. Paperback €52.20
Now entering its fourth edition, the market-leading Handbook of MRI Technique
has been fully revised and updated to incorporate new technologies and developments
essential to good practice. Written specifically for technologists and highly illustrated,
it guides the uninitiated through scanning
techniques and helps more experienced
technologists to improve image quality.
The first part of the book considers the
main aspects of theory that relate to scanning and also includes practical tips on gating, equipment use, patient care and safety,
and information on contrast media. The
second half provides step-by-step instruction for examining each anatomical area,
beginning with a basic anatomy section followed by sections on indications, patient
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positioning, equipment, artefacts and tips
on optimizing image quality.
Suitable for users for all types of MRI
system.the book has been written by an
international team of technologists from
the United States, United Kingdom and
Europe. The book now includes key points
throughout for quick reference
A companion website at www.wiley.
com/go/westbrookmritechnique (coming soon) with self-assessment and image
flashcards
Handbook of MRI Technique continues
to be the ideal support both for radiographers new to MRI and for regular users
looking for information on alternative
techniques and suggestions on protocol
modifications
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Dose Management
because life is precious

Your smallest patients are a big priority at Agfa HealthCare as
children are more sensitive to radiation and its cumulative effects.
Therefore, we design our dedicated pediatric and neonatal digital
radiography solutions to deliver the optimum balance between low
radiation dose and high image quality. Our dose-efficient Cesium
detectors are available with both direct radiography (DR) and
computed radiography (CR) systems. They can help you reduce dose
for pediatric and neonatal applications up to 60 %, depending on the
examination and conditions.* And our patented MUSICA image
processing software plays a role, too, providing excellent image
quality and greater diagnostic confidence with low-dose
pediatric images.

Learn about Agfa HealthCare at
www.agfahealthcare.com
* Testing with board certified Radiologists has determined that Cesium Bromide (CR) and Cesium Iodine (DR) Detectors when used with MUSICA
processing can provide dose reductions of between 50 to 60% when compared to traditional Barium Floro Bromide CR systems. Contact Agfa HealthCare for more details.
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HOSPITAL SPOTLIGHT
Technological developments and future prospects in ultrasound:
a conversation with an active sonologist
Dr Jörg Bönhof of the Department of Diagnostic and
Interventional Radiology in the DKD Helios Klinik in
Wiesbaden, Germany has had a long and productive
career in ultrasonography and is a fervent proponent of
the modality.
The hospital in which he practises has recently installed
new ultrasound equipment. We had a conversation with
Dr Bönhof and discussed his career, developments in
ultrasound in general as well as the new ultrasound
equipment.

Q Let’s start at the beginning.
Please tell us about your
hospital.

Our hospital, the Deutsche Klinik
für Diagnostik Wiesbaden (DKD) was
founded as long ago as 1970 and was
deliberately modelled on the ideas, principles and organizational structure of
the renowned Mayo Clinic in Rochester,
Minnesota, USA. Right from the start,
the DKD was set up as a special clinic for
special patients, meaning that the hospital is unlike so many other hospitals
such as university or community hospitals, which of course in their own right
fulfil an important role. On the contrary
what differentiates our hospital is that
we treat patients with special needs or
problems that can’t be easily handled in
other institutions. Such patients come to
our hospital from all over the world.
Administratively, the DKD was initially set up as a joint-stock company
but later on became a limited company
established in the state of Hessen. At the
end of the 1980s the hospital became part
of the Rhön Klinikum group and more
recently, in March of this year was incorporated into the Helios hospital group.
This is one of the largest and most medically advanced hospital groups in Europe
with a total of over 69 000 employees. The
group treats 4.2 million patients annually,
of whom nearly a quarter are in-patients.
Reflecting the recent membership
of the Helios group, our hospital is
now known as the DKD Helios Klinik
Wiesbaden.
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However during all these administrative changes one feature has
remained constant in our hospital,
namely the importance we attach to the
concept of patient-oriented medicine
which, as the name suggests, involves a
total focus on the needs of the patient
and the allocation of the time and
resources necessary to achieve this
end. This, of course, requires clinicians with knowledge, competence,
experience and thoroughness. And last
but not least what we call in German
“Interdisziplinäre Zusammenarbeit” —
cooperation between clinicians in different medical fields and specialities
as opposed to rivalry. These key factors have helped the DKD to survive
and prosper in hard economic times
and in a very competitive and difficult
environment. This is appreciated by
the approximately 35 - 40 thousand
out- and inpatients we see per year.

Q Now let’s turn to radiology. What

personnel and equipment do
you have to provide the service
expected of you?

The Diagnostic and Interventional
Radiology of the DKD Helios Klinik
Wiesbaden cooperates closely with
the Institute for Diagnostic and Interventional Radiology at the Frankfurt
University Hospital, where the department is headed by Prof. Jacobi and
Prof. Vogl. We have the full range of
imaging modalities, X-ray, CT, MRI
and Ultrasound.
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Dr Jörg Bönhof
Department of Diagnostic and Interventional
Radiology,
Imaging Techniques - Ultrasound
DKD Helios Klinik Wiesbaden
Aukammallee 33
65191 Wiesbaden, Germany
email: joerg.boenhof@dkd-wiesbaden.de

Q And what about you and your
professional interests?

I first became familiar with ultrasonography during my residency in
internal medicine where I realized the
high potential of the patient-friendly
and non-invasive technique to generate
reliable diagnoses, provided of course
that the procedure itself is performed
correctly and with skill. In addition
the technique of ultrasound is widely
available, thanks to its cost-efficiency
and compactness. Right from the
beginning, I was attracted to diagnostic
ultrasound. I find fascinating the very
idea of being able to see from the outside of the body what is going on inside
in real-time and with high resolution.
This is not to mention that the technique provides an understanding and
very often a solution for the patient’s
needs and problems. Throughout my
career I have therefore aimed to learn
as much as possible about the technique and keep up to date through
attendance on training courses. I was
even a member of a research project
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Q But how do you decide on the best equipment given the
rapid development of ultrasound technology?

Yes, it is true that the diagnostic potential of ultrasound has been
greatly improved in recent years by the ongoing development of
new technology, which is, of course, very welcome since it has given
us sonographers and sonologists more powerful tools to carry out
our work, and ultimately, to benefit the patient.

Q Of the many recent technological developments in ultrasound, which, in your opinion, are the most significant?

FIGURE 1. Diseased liver with ascites and pleural effusion. In the In the far field
the diaphragm and atelectatic lung are clearly visible and outlined, as are parts of
the heart. Sonogram performed with a small footprint transducer for small acoustic
windows and “difficult-to-scan” patients. Here at 3,5 MHz harmonic mode. The
velocity of ultrasound was determined and adjusted to 1510 m/s (ZSI -30) which
results in a remarkable depth of field (30 cm), image uniformity and resolution,
image uniformity and resolution, especially in the depth despite high attenuation in
the liver caused by the disease.“

about early stage detection of diseases and cancer at the University Polyclinic in Munich to get more experience. During that
time I started giving lectures and presentations and publishing
papers such as those about artifacts in sonography. I became
a member of the American Institute of Ultrasound Medicine
(AIUM) and the German Society for ultrasound in Medicine
(DEGUM), where I reached the highest level of course leader.
Ultrasound successively became my professional specialization
and I have now spent more than 30 years almost exclusively in
the performance of sonographic examinations. Another principal and very satisfying interest that I have is the passing on of
information and the continuing education of my colleagues in
our department at the DKD Wiesbaden. This is done in many
different ways such through training courses and symposia. The
objective is always the same, namely improving the understanding of ultrasound and its practice. The ultimate aim is of course
helping patients and optimizing their outcomes, insofar as that
is possible given their particular pathologies.

I would pick out a few developments in particular: the jump
from static B-mode to real time ultrasound, the introduction of
computed sonography with beam-forming technology, colorand spectral Doppler, harmonic imaging and contrast enhanced
ultrasound.
However I believe that you have to cut through the plethora of
information that always accompanies new developments and ask
yourself whether the new developments are really helpful for the
work with the patient. Or are they just “bells and whistles” which
are at best “nice to have” new features as opposed to truly new and
ground-breaking technology. Don‘t get me wrong, features are
important, but ultimately it is truly superior technology that pushes
us forward and leads to the future.

Q

For example?

One such innovation that I consider ground-breaking appeared
recently, namely ZONE Sonography™ Technology. The great advantage
of this is that image generation is no longer limited by the speed of sound
but by the velocity of the processing electronics. And since software processing power has improved dramatically and is expected to improve further according to the well-known Moores law, which still shows no sign
of reaching a limit, we can expect that the performance of the approach
will steadily improve even further.

Q In practice how is this achieved?

It is easy to talk about high objectives. Carrying them out in
practice can be more difficult. One key aspect however is the organization and optimization of the departmental workflow. Simply
put, although it sounds paradoxical, the more time physicians can
devote to their ultrasound examinations on a specific clinical question, ultimately the more time, money and resources can be saved
overall. One way to do this — and I am a fervent believer in this
approach — is by using the best ultrasound equipment available
from the technical point of view. It is a false economy to try to
get by with inadequate or inferior equipment. To do so ends up in
wasting time - hence money - not to speak of the frustration felt by
the clinician and ultimately the patient. Thus in my career I have
always adopted the philosophy of going for the systems that are
technically the very best. In the long run I have found this to be
clearly the best approach.
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FIGURE 2. Diseased liver and cholecystopathy with thickening of the gallbladder
wall and sludge in the lumen. Both organs are partly surrounded by fluid in the
abdominal cavity. This sonogram was taken with a curved array transducer at 8
MHz (!) in harmonic mode with a sound speed of 1530 m/s (ZSI -10). Thanks to
the ZONE Sonography Technology excellent spatial and contrast resolution can be
seen in the near, mid and far field, combined with surprising penetration given the
high frequency. This is exemplified by the different echogenicities in the liver and of
the sludge in the lumen of the gallbladder without any interference from the strong
echoes of the bowel, by the differentiation of the layers of the abdominal wall, and
additionally at the gallbladder wall.
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Q And what does the technology bring to clinical practice?

One immediately noticeable improvement is the shorter acquisition
time which results in sharper images at a given frame rate. Additionally
the practice of Triplex-Sonography, which is the continuous running of
B-mode, Color- and Spectral-Doppler modalities, as well as Spatial and
Frequency compounding modes benefit significantly from the ZONE
Sonography Technology. Another important feature is the possibility to
calculate and to automatically adjust the speed of sound as a function
of the actual situation in the tissue being examined, thus improving the
overall sharpness and image quality especially in patients that are otherwise difficult to scan. The ZONE Sonography Technology also provides
continuous focussing not only in receive mode, but also in transmit
mode, which results in a clearly higher resolution, better near-field,
better penetration, better signal to noise and better image uniformity.
I see future advantages of the technology lying in the development of
software-based image generation and processing as opposed to hardware-based approaches. This should make updates easier to implement
and routine service easier (and cheaper) to carry out by minimizing the
need for hardware changes.

Q You have recently acquired an ultrasound system with ZONE

Sonography Technology from Zonare Medical Systems. What
were the precise reasons for your choice? How have you found
it in practice? For which type of cases do you use the system?

There were several reasons for our acquisition of a Zonare ultrasound system. I was very impressed by the underlying theoretical concept of ZONE Sonography and the resulting excellent resolution, image
uniformity and, at the same time better penetration. There were other
aspects too which influenced our choice, namely the upgradeability,
compactness, modularity and, last but not least, the 5 years of warranty.
We have the ZS3 model which has now been up and running for more
than 18 months without any problems or difficulties. I use it as often
as possible in all types of examinations mainly abdominal, carotid and
other vascular examinations in B-Mode, Color- and Spectral-Doppler,
as well as in CEUS (contrast enhanced ultrasound). It is easy and real
fun to work with. But more importantly, it has delivered in practice the
significant performance promised by the underlying principle of operation and ultimately gives advantages in diagnoses and monitoring of the
patient’s conditions.

Q And how do you see the future perspectives?

With the reservation that I’m a clinician and sonologist and not a
fortune-teller or prophet, I foresee that the trend already established over
decades whereby ultrasound has become an indispensable tool in many
medical specialities and subspecialities will not just continue but become
even more pronounced in the future.
Some people have speculated that the continuing pressure on all
health systems to reduce costs is the main driver for the expansion of
ultrasound. Although this may sound logical, I doubt in fact whether
this ever actually happened in the past or will do so in the future. It‘s a
myth that economic pressures and cost-reduction forces can be constructive and truly sustainable bases for future development. On the
contrary, I believe that what will push ultrasound forward the most is
new technology as well as a focus on patient-oriented medicine, rather
than medicine dominated by “economic“ pressure and restrictions.
It is the responsibility of clinicians to make use of the advantages
provided by technological developments, though a combination of
their medical knowledge and experience with appropriate sonographic expertise.
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The principles of
ZONE Sonography Technology (ZST)
ZONE Sonography is an entirely new approach to ultrasound image acquisition and processing. Conventional systems acquire acoustic data line-by-line and focus it with
a beamformer using only a small fraction of the actual
information contained in the echo data set. ZONE Sonography Technology has the ability to utilize all of the information contained in the returning echo data set and, as
such, can cover the field of view in much fewer transmit
/ receive cycles. While it might be intuitive that simultaneously collecting data from these larger regions would
be more efficient, it is understandably less intuitive that
fewer acquisitions could result in improved image quality.
ZONE Sonography Technology enables this performance
advantage by retrospectively analyzing these complete echo
data sets to synthesize a continuous transmit focus at every
image point.

Comparison of conventional and ZONE sonography .

ZONE Sonography Technology was developed to solve
clinical challenges for and with the patients. ZST overcomes
all longstanding limitations of conventional ultrasound
platforms.
ZST works with
• All modalities
• All transducers
• All patients
The advantages of ZONE Sonography Technology are:
• Fast Acoustic Acquisition (10x faster then conventional
systems)
• Every pixel in the image is completely focused in transmit
and receive, at every depth
• Deeper penetration is possible at high frequencies resulting in higher resolution
• All Transducer Element Data is available for retrospective
imaging
• Patient Specific Imaging is possible through automatic
Sound Speed Compensation
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Radiology Workflow
By Travis R. Hallett and Dr Michael T. Lu

Formal second reports for outside
images can reduce repeat imaging
Repeat imaging at the transfer of care is a key source of healthcare overutilization in the United States. We performed a retrospective study of 10,330 patients
to determine whether providing formal second reports for outside imaging reduces
the rate of repeat imaging. Patients who received formal reports were 32% less
likely to have repeat imaging, highlighting a potential strategy for cost reduction
with impacts on radiologist workflow.
Introduction

Diagnostic imaging comprises an ever growing proportion
of federal spending and debt in the United States [1]. Total
Medicare spending on imaging more than doubled between
2000 and 2006 [2], though growth has stabilized since 2007
[3]. In light of an environment in which healthcare costs are
heavily scrutinized, we should continually evaluate our clinical
practices to provide the most efficient care possible. In addition to reducing radiation exposure, avoiding unnecessary
repeat imaging tests could help reduce cost.
Our research focuses on reducing repeat imaging when
a patient is transferred between institutions. Such transfers
are typical when the need arises for highly specialized or
advanced care not available at the referring institution. Repeat
imaging is common in these situations [4], with upwards of
25% of patients reporting repeat testing after transfer [5]. As
we have shown previously, if previously acquired images are
transferred with the patient and imported to the receiving
institution’s picture archiving and communication systems
(PACS), the rate of repeat imaging is significantly reduced
[6]. Thus, increasing the rate of successful image transfer
represents a valuable opportunity to reduce cost and radiation exposure.
Many institutions have implemented services to read and
generate formal second interpretations for outside images
that have been imported to PACS. However, these secondary
interpretations consume significant resources, with review of
outside images comprising up to 22% of radiologists’ workloads at some tertiary care centers [7, 8].
The authors
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In light of current cost sensitivity, we should scrutinize
the value of these formal second interpretations. In fact, the
United States Center for Medicare and Medicaid Services
(CMS), which governs reimbursements for services rendered
to Medicare beneficiaries, is currently soliciting input from
the radiology community regarding whether and how much
to pay for secondary interpretation services [9]. This inquiry,
which could ultimately affect many of the 100 million CMS
beneficiaries, influence the policy of private insurers, and
greatly alter radiologist workflow, reflects the need to understand the role of second interpretations and their impact on
health outcomes.
Thus far, justification for secondary interpretation of outside images has focused on discrepancies between the initial
and second reads and resulting changes in management [10,
11]. While others have commented on the potential for reducing repeat imaging, to our knowledge, this had not been previously demonstrated [12, 13]. To that end, we performed a retrospective study to test whether formal second interpretations
of outside images to PACS decrease the rate of repeat imaging
after transfer. The full results were published in the July 2014
issue of the American Journal of Roentgenology [14]. Here we
briefly summarize the findings and discuss the implications
for radiologist workflow and reimbursement.
Methods

We retrospectively assessed 10,330 consecutive patients with
an abdominal CT imported into our PACS from another “outside” institution within 60 days of acquisition. A 60 day window was chosen to reduce instances in which routine follow
up imaging was counted as a repeat; we focused on abdominal
CT because it was a frequently imported image study, and is
also relatively high in cost and radiation dose.
At the time of import, the referring physician could request
a formal second interpretation from our radiologists. The
outcome was whether repeat abdominal CT was performed
within 14 days of import. We compared the rate of repeat
imaging between those patients whose images received a
formal second interpretation at our institution with those that
did not. To control for potentially confounding variables, we
performed multivariate regression analysis to generate odds
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ratios (ORs) and 95% confidence intervals
(CIs) for whether there was a formal second interpretation, the referring specialty,
the patient’s age and sex, and the age of the
outside images.
RESULTS

Of the 10,330 patients who had their outside abdominal CT images imported, 36%
(3,719/10,330) received a formal secondary interpretation from our radiologists.
Twelve percent (1,269/10,330) of the
patients underwent repeat abdominal CT.
The patients whose images received a formal secondary interpretation were 32% less
likely to undergo repeat imaging than those
whose images did not (9.4% [350/3,719]
versus 14% [919/6,611], respectively; p <
0.001).
Multivariate logistic regression assessed
potential confounding variables such as age
of the outside images, patient age, and the
referring specialty. Following this adjustment, patients who received formal second
interpretations continued to have statistically significantly lower odds of undergoing repeat CT (multivariate OR, 0.53; 95%
CI, 0.47–0.61; p < 0.001).
DISCUSSION

In over ten thousand patients who were
transferred with imaging, those who
received a formal second interpretation
were 32% less likely to undergo repeat
imaging (p < 0.001). This effect persisted
after adjusting for potential confounders
such as patient age, age of the CT images
at import, and referring specialty. Those
patients who received formal second interpretations continued to have statistically
significantly lower odds of repeat testing
(multivariate OR, 0.53; p < 0.001). Overall, these results suggest that formal second
interpretations of outside images reduce
repeat imaging.
Radiologists spend significant effort
reviewing images acquired at outside
institutions [7, 8]. To justify this effort, formal second interpretations must improve
health outcomes. Dialogue surrounding
secondary reads has primarily focused on
discrepancies between first and second
reads and the clinical value that revealing
new information provides [10, 15]. To our
knowledge, our study is the first to dem-
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onstrate a reduction in repeat imaging [12,
13], and is a testament to the potential value
of these secondary reads to reduce costs
and radiation exposure.
Limitations of our study should be
considered. First, we did not distinguish
between “necessary” and “unnecessary”
repeat imaging, as this is difficult to ascertain in retrospect. We did, however, set the
age limit of the imported images to 60 days
in order to screen out repeated imaging
that was necessary for follow-up.
Second, because of the retrospective design of this study, we could not
determine whether physicians who were
planning on requesting repeat images in
advance decided to forego a formal second
interpretation. A prospective randomized
controlled trial would be able to address
this and other confounding variables.
Future studies will be necessary in
order to determine the cost effectiveness
of providing formal second interpretations of outside images to reduce unnecessary imaging. Cost effectiveness studies
should consider the cost of the interpretation to produce the formal reports, the
reduced delay in care, the benefit of additional clinical information, the reduced
financial costs of less imaging, and the
lower radiation dose.
While second interpretations upon
patient transfer are continually being discussed in radiology, this practice is now
commonplace in fields like pathology. In
fact, some institutions in the United States
require mandatory second review of slides
from oncology patients upon patient transfer and before surgery or chemotherapy.
The Association of Directors of Anatomic
and Surgical Pathology recommends this
practice based on evidence that there are
significant discrepancies between the outside and receiving institutions’ evaluations
that can affect treatment options [16].
Routinely reimbursed formal second
interpretations could also reduce the frequency of informal “curbside” consultations. These consults, while valuable and
deeply ingrained in medicine [17], come
at the risk of incomplete review and miscommunication, particularly as the original
report is often not available at the time of
interpretation and the second interpretation is not formally documented [13].
D I
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Repeat imaging can be justified when
there is a change in patient status or when
the original images are insufficient [18, 19].
Nevertheless, our results suggest that repeat
imaging can often be avoided by providing
a radiologist’s second interpretation. Additional work is necessary to further quantify
the impact of formal second interpretations
for outside imaging on health outcomes.
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HOSPITAL SPOTLIGHT
Radiation dose monitoring in a high-throughput
radiology department of a modern university hospital
The Institute of Diagnostic and Interventional
Radiology and Neuroradiology of the Essen
University Hospital in the German state of North
Rhine Westfalia provides radiology services to all
clinics and outpatient centers located in four sites
throughout the campus. As is appropriate in a
state-of-the art radiology department, the issue
of radiation dose is taken extremely seriously. A
new software system for the monitoring of ionizing radiation has recently been installed in the
department.
We spoke to Prof. Michael Forsting head of the
Institute and to Dr. S. Suntharalingam, resident in
Radiology.

Q You and your department
appear to be taking the
issue of ionizing radiation
dose very seriously.

It’s not that we appear to be taking it seriously, we do take it seriously and that’s not just because
radiation dose is currently one of
the very hot topics in radiology.
There are several reasons for
the current legitimate concern
about dose.
One is that as the full power
of the diagnostic potential of CT
scans has been realized over the
last few decades, there has been
a resulting huge increase in the
numbers of CT scans that are
being routinely carried out. This
trend is certainly true in Germany
and it’s the same across Europe
and in the United States. Inevitably, the collective radiation dose
associated with such increased
numbers of CT exams has also
increased.
One other, less prominent, reason for the trend of increasing
radiation dose to which patients
are exposed is the fact that, compared to a few years ago, modern
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CT scanners are much quicker
and easier to operate. This gives
the radiologists more opportunity
to take multiple exposures. Thus
for example instead of doing one
liver scan as we would in the past,
nowadays it’s easy to take three or
four separate scans. Of course the
diagnostic accuracy increases with
this. For example the sensitivity
of the detection of liver metastases can be increased significantly.
The disadvantage is that the radiation dose is increased. So not only
are there more CT studies being
carried out but actually the dose

“ .... Nevertheless we
mustn’t get paranoiac
about dose in CT scans.
When the technique is
used well, the advantages
of CT far outweigh the
disadvantages....”
per patient examination is also
increasing.
One other downright unworthy
factor, which is not (yet?) appar-
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Prof. Michael Forsting heads up a team of no
fewer than 150 employees in the radiology
department of the Essen University Hospital.
The Essen “Radiology Team” is an international
group of physicians, physicists, engineers, technologists and administrative staff.

ent in Europe but is clearly on
the rise in the United States is the
direct soliciting of the public to
ask for more CT scans, e.g. ads
that invite people to “scan your
coronaries now”.
Nevertheless we mustn’t get
paranoiac about dose in CT scans.
When the technique is used well,
the advantages of CT scans far
outweigh the disadvantages. In
many cases e.g. staging of malignancies, the use of CT is vital.
However that doesn’t mean that
we can’t also minimize the dose as
much as possible.

Q And how many CT scans
do you perform in your
department?

Well first of all you should be
aware that in total we have 10 CT
scanners in our University Hospital
and the outlying hospitals. (As it
happens, these are all from Siemens,
with our flagship scanner being the
Somatom Definition Flash).
Not counting the outlying hospitals, here in the Central University Hospital alone we carry
out about 100 to 120 CT exams
per day.
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easy to install and interacts with the underlying Radiology Information System (RIS). Since then we have
progressively connected all our CT scanners and plan to
ultimately link up our X-ray systems as well but, given
the generally lower dose with X-rays, that’s not a high
priority for us at the moment.
It should be pointed out that currently we only have
the radiology dose management software from Radimetrics. There is also an associated software package from
Radimetrics dealing with the management of contrast
media injections. We don’t have this contrast media
management package.

Q So how has the system been performing so far?
The software provides an analysis of exams by threshold of dose length product (DLP)
and enables identification of exams above the threshold.

Thus we have a high throughput and are steadily
adding to our already large data base of CT exams. As a
University Hospital we actually carry out active research
programs whose aim is the reduction of dose.
It was clear to us that we needed a modern system
to manage the dose associated with all these CT exams.

Q You opted for the Radimetrics software package

from Bayer. Why ?
We are the first European hospital to install the Radimetrics system so, of course, prior to purchasing the
software we evaluated it in its own right. However there
was one initial feature that attracted us to the Radimetrics system namely the fact that, in contrast to other dose
management systems from manufacturers of CT scanners, Bayer’s involvement in radiology is the provision of
contrast media. They do not produce any equipment that
generates ionizing radiation. There is thus no question of
any conflict of interest between the dose measurement
systems and those that generate the radiation in the
first place.
We started in October of last year with the system
hooked up to one CT scanner. The software itself is

The software provides an analysis of exams by threshold of dose length product (DLP)
and enables identification of exams above the threshold.
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What does it actually do and how has it been
accepted by the staff?

We’re very happy with it. Basically the system makes
available all the data related to the dose in each CT
exam in an easily accessible and manageable form. It is
true that if we had enough time and energy we could
maybe dig out all this data from the RIS system where
the information is ultimately buried, but in the reality of
the work-load of a modern high-throughput radiology
department that just isn’t possible.
One example where the software allows us to immediately identify abnormalities is where excessive radiation
doses are highlighted for the imaging of organs which
would normally require lower doses. Such examples are
classified as violations of the protocol which would normally have resulted in acceptable image quality but at
lower dose. In most cases such “protocol violations” are
caused by simple, sometimes trivial reasons, for example
the simple positioning of the patient.

“ .... So instead of our staﬀ resenting for
example any ﬂagging of protocol violations,
on the contrary they welcome this as an
opportunity to improve the overall service...”

In theory our technologists could resent this monitoring by software (and identification of protocol outliers)
as being in some way a criticism of their ability.
In reality this is absolutely not a problem in our
department. For many years we in our department have
been focussed on continuous quality improvement processes and on rigorous ISO certifications so everyone
knows what’s involved in quality programs. This is part
of the philosophy of our Institute and does not just
apply to radiation dose but in fact to all our activi-
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HOSPITAL SPOTLIGHT
ties. So instead of our staff resenting
for example any flagging of protocol violations, on the contrary they
welcome this as an opportunity to
improve the overall service.
Many other hospital departments
consider all this observation of quality parameters as having a price in
terms of reducing throughput but in
fact we find that the opposite is true.
For example by strict analysis of the
protocols we use we can eliminate
any outdated or no longer appropriate ones. Thus we can standardize
our procedures so that for all the regular radiological examinations each
technologist has the correct protocol
icons on their screens thereby reducing the need for repeat scans.

Q And now, after nearly a year’s
experience can you say that
overall, the radiation doses
used in your department is
being reduced ?

The answer is yes. While the
median value of the dose used in all
our exams may not be significantly
changed, certainly we have been able
to reduce the number of outlier cases
where dose limits have been significantly exceeded. And that’s the real
advantage of the new software. It
makes our life much easier to see
when we have exceeded certain doses
and their limits. We look regularly on
a day-by-day basis or on a patientto-patient basis or even organ-byorgan to see whether we have had
any protocol violation. Most often
such situations can be easily rectified, e.g. by giving an updated training to the technologist. In some cases
simply optimizing the positioning of
the patient can solve the problem.
And this ability to identify protocol violations applies of course to all
our scanners, even the oldest. Sometimes it is thought that the only way
to reduce dose is to invest in the most
modern (and inevitably expensive)
scanner. While it is true that modern technology enables significantly
lower doses to be used with no compromise in image quality, this doesn’t
mean that by taking simple remedial
action, dose reduction cannot also be
obtained with old scanners. But that
requires being able to easily analyze
the data of all the scans.
28
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Data mining and analysis of dosimetr y information

As well as allowing easy drill-down analysis of the database, the software also gives an up-to-date dashboard
showing dose overviews for all CTs in the Essen group of hospitals.

The Radimetrics dosimetry software
is being used in several projects analyzing the information in Essen University
Hospital‘s data base.
For example we found discrepancies
were highlighted in cardiac CT scans
between the real dose as reported by the
Radimetrics software and the dose calculated by the conventional method of
simply using the dose length product multiplied by an appropriate tissue correction
coefficient. The dose reported by the Radimetrics software was significantly higher
than the conventional DLP method, especially for female patients. Looking into
the data in more detail we hypothesize
that the tissue correction factor for breast
tissue as used in the conventional DLP
method which is based on the International Commission on Radiological Protection (ICRP) 60 standard from 1991
hasn’t been updated to specifically include
breast tissue. This could mean that most
of the current papers reporting radiation
dose by the conventional DLP method
in cardiac CT are systematically underreporting the real dose actually delivered,
maybe even by a factor of 2.
One other project which was facilitated
by the Radimetrics software was an analysis of any variability in effective reported
doses in follow-up examinations at different times of the same patient on the same
CT instrument (e.g. patients with malignancies coming back for staging examinations). We wanted to check the reproducibility of automatic tube current selection
and modulation system. To our surprise
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and despite the conditions being as nearly
ideal as possible (same patient, same CT
scanner), we found that there were frequently large variations in reported dose.
This led us to look at the automatic current selection system which is set according to the original localizer radiograph
(known as the topogram in Siemens CTs).
According to the size of the patient as
determined by the topogram, the tube
current is set appropriately. Of course
variations in apparently banal parameters
such as the table height can affect this
calculation by the topogram providing the
automatic tube current selection system
with an erroneous estimate of patient size.
We are investigating this in more detail
but on the face of it looks as though the
data analysis has enabled us to identify a

In addition to his duties as resident radiologist, Dr
S Suntharalingam is carrying out several projects
using the Radimetrics software to analyze the information stored in the data base of the radiology
department at the Essen University Hospital. .

possible source of dose variability, but one
which can be easily rectified.
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RADIOLOGY WORKFLOW
By Dr S Steenburg

Can You Hold Please? Telephone Call Disruptions May
Negatively Impact Radiologist Diagnostic Accuracy
Medicine is a “knowledge-intensive service environment”
that requires not only a great deal of knowledge, training and
experience, but also focus and concentration for optimal performance, with interruptions in workflow having the potential
to contribute to errors [1]. The effects of these interruptions
have been linked to errors in both the laboratory [2,3] and
clinical settings [4-13], however there are very little data on
the effect of distractions in the reading room on radiologist
diagnostic accuracy. It is intuitive that distractions have the
potential to result in medical errors in radiology; however the
degree to which these distractions affect diagnostic accuracy
in radiology has yet to be defined. It is unknown which distractions, if any, may negatively impact radiologist diagnostic
accuracy, and if so, to what degree. It would thus be desirable
to reduce known reading room distractions in an effort to
optimize radiologist diagnostic accuracy and efficiency.
The radiology reading room, particularly those associated
with emergency and critical care imaging services, can be
a highly chaotic environment with innumerable potential
distractions, including e-mail, cell phones, pagers, and consultations with referring clinicians and technologists. However,
no other distraction is quite as ubiquitous, pervasive, and
disruptive in the reading room as the unscheduled telephone
call [14]. Recently, Yu and colleagues [14] described their
experience with telephone call interruptions on radiologist
workflow. For this study, there were on overage 72 phone
calls per 12 hour shift (average duration of 57 seconds) for
a total of 108 minutes of phone time per shift. The results of
the study by Yu and colleagues are probably quite familiar to
all of us who work in the on-call setting. However, due to the
relatively low rate of discrepancies for their radiologists, they
were unable to identify a direct link between these telephone
call interruptions and their effect on radiologist diagnostic
performance. As such, there is a paucity of research investigating potential root causes for diagnostic errors in radiology.
Therefore, we set out to determine if there was a link
between telephone call interruptions on radiology resident
diagnostic accuracy, and if so, to what degree. Here, I will
briefly present our research describing the effect of telephone
call interruptions in the reading room, which was recently
published in Academic Radiology [15].

STUDY DESIGN

Our study was approved by our institutional review board
on human research. We collected on-call radiology resident
preliminary report discrepancies and on-call reading room
telephone logs over a 393 day period. Resident report “discrepancies” were defined as significant diagnostic errors
requiring direct communication of the change in interpretation to the ordering health care practitioner the following morning after the attending radiologist reviewed both
the imaging exam and the resident preliminary report. The
resident preliminary reports were generated using a voice
recognition dictation system, with dictation completion time
stamps recorded in the PACS system. Any work-shift during which a discrepancy was reported was identified as a
“discrepancy” shift, while those shifts without discrepancies
were identified as “no discrepancy” shifts. The nature of the
resident error and examination identification number were
recorded in a discrepancy log spreadsheet, which was maintained for both quality and educational purposes. Collected
telephone call data included the call start and end time (and
thus call duration) and date. Imaging volume and frequency
were not recorded for this study.

“ ...It is intuitive that distractions have
the potential to result in medical errors
in radiology; however the degree to which
these distractions aﬀect diagnostic accuracy
in radiology has yet to be deﬁned...”
We then calculated the average number of phone calls
per shift, the average number of resident preliminary reports
generated per shift, and the proportion of “discrepancy” versus “no discrepancy” shifts. We then identified the dictation
time stamps of the reports containing resident diagnostic
errors and correlated that time with the number of telephone
calls during the one hour prior to the creation of the resident
report (presumably the time during which the resident was
generating the report). We then compared the number of
phone calls the 1 hour preceding the generation of the “error”
report with one hour time blocks during which there were no
resident diagnostic errors.

The author
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During the study period, the on call residents generated just over 15,500 preliminary reports (approximately 46
reports per 10 hour on call shift). There were a total of 51
major discrepancies (error rate of 0.33%) during 41 distinct
shifts. However the details of 12 of the 51 discrepancies were
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pit zone” concept has been utilized in other
industries to counteract the potential harm
of disruptive interruptions [16].
In summary, telephone call interruptions may serve as a root cause for diagnostic errors in the interpretation of radiologic
images [15].
REFERENCES

We have shown that a temporary increase in telephone call volume during the time when a radiology resident is generating
a preliminary report increases the chances of a diagnostic error by 12%. [Stock Photo].

not recorded, and as a result, were excluded
from analysis. The remaining 39 major
discrepancies occurred during 33 shifts
(radiographs N=28, CT N=8, ultrasound
N=3). Missed extremity fractures (N=8),
missed pneumonia (N=5) and missed
pneumothorax (N=5) were the most frequently encountered errors.
There were nearly 15,000 telephone
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call hours, with an average of 44.2 phone
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was no statistically significant difference in
the average number of phone calls on the
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ing e-mail, pagers, cell phone interactions,
and in person consultations (all of which
may result in significant interruptions)
were not tracked.
What can be done to reduce overall
distractions in the reading room? One
potential solution is to employ individuals
whose sole purpose would be to handle
non-physician tasks, such as initiating and
answering telephone calls. At our institution, we currently have 22 assistants that
staff 10 reading rooms throughout our
department, several of which are on site
in the evening, and one of which works
overnight in our busiest ER reading room.
These assistants not only answer telephone
calls, but also contact ordering providers
with critical results, communicate follow
up recommendations, and load imaging studies on transfer patients onto our
PACS system. There were no administrative assistants in the reading room during our study duration. However, due to
overall increasing resident responsibilities,
and in part because of the results of this
study, an assistant has been placed in the
reading room until midnight each night,
in order to aid the resident with these
non-physician tasks. Further investigation
will be needed to determine if adding this
assistant reduces the overall resident discrepancy rate. Other potential solutions to
minimize distractions in the reading room
include designating a radiologist whose
specific roll is to engage in non-scheduled
consultations, and to therefore allow the
other radiologists to work free of clinical
workflow interruptions. This “sterile cockD I
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EUROPEAN AFFAIRS
European Society of Radiology
calls for a European Action Plan for Medical Imaging
In a meeting timed to co-incide with the upcoming International Day of Radiology, members of the
European Parliament, representatives of the European
Commission, patient groups, medical associations, hospital managers, industry and media joined the European Society of Radiology (ESR) for the launch of
the ESR Call for a European Action Plan for Medical
Imaging at the European Parliament in Brussels on
November 4, 2014.
The aim of the call is to demonstrate the current heterogeneities among EU Member States as regards the quality
of care and patient safety and to call on the European
institutions and relevant stakeholders to work together to
implement much needed reforms.
The host Mrs. Elisabeth Morin-Chartier, Quaestor of
the European Parliament, commended the ESR initiative
as “an excellent example showing that Europe cares for its
patients and that EU activities can have a direct benefit
for Europe’s citizens. This is an ambitious plan, but in a
combined effort it can bring about change and serve as
a role model for European initiatives in other areas”, she
said, emphasising the good working relations between the
European Parliament and the European Commission. Mrs.
Morin-Chartier was joined for the event by colleagues from
the European Parliament, including MEPs Nathalie Griesbeck and Patrizia Toia.
ESR President Prof. Lorenzo Bonomo from Rome,
Italy presented the ESR’s flagship initiatives in the areas
of quality and safety, education and training, research,
and eHealth. He emphasised the importance of EuroSafe
Imaging, the multi-stakeholder alliance set up by the ESR
to improve medical radiation protection as well as direct
communication and collaboration with patients, which the
ESR has achieved by creating a dedicated patient advisory
group for medical imaging.
“We feel this is the right time to launch this call for
action and to demonstrate the need for harmonisation,
with the new Parliament and European Commission just
in place’” he said. The event came at a timely moment also
given the recently adopted Opinion of the independent
Expert Panel on the EU Agenda on Quality of Health Care
and Patient Safety put forward by the European Commission Directorate General Health and Consumers as well
as related recommendations for action, to which the ESR
fully subscribes.
Practical examples of existing heterogeneities in the field
of medical imaging were given by Prof. Guy Frija, ESR
Past-President from Paris, France, who highlighted the need
for modernising imaging equipment across Europe which
would bring about an immediate decrease of patients’ radiation exposure, as well as the importance of developing and
politically supporting key quality and safety indicators.
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The new initiative was championed by several dignitaries from the European
Pa6rliament and the world of European radiology. From left to right:
Prof. Hans-Ulrich Kauczor, Chairman of the ESR Research Committee
(Heidelberg, Germany); Prof. Luis Donoso (Barcelona, Spain) ESR 1st
Vice-President; Prof. Lorenzo Bonomo (Rome, Italy); ESR President; Host
Elisabeth Morin-Chartier, Quaestor of the European Parliament; Nathalie
Griesbeck, Member of the European Parliament; and Prof. Guy Frija (Paris,
France) ESR Past-President. .

“The ESR understands that quality of care and
patient safety can only improve if we invest in education and training, thus we have developed a European
Training Curriculum for Radiology and the European
Diploma in Radiology in order to support harmonisation efforts and we call upon the European institutions to endorse these and to introduce mandatory
continuing medical education throughout Europe” he
added. He also called on the various DGs of the EC
and encouraged their collaboration in order to ensure
the creation of synergies to the maximum benefit of
Europe’s patients.
Prof. Hans Ulrich Kauczor, ESR Research Committee
Chair from Heidelberg/Germany, called upon the EU institutions to recognise the importance of medical imaging in
personalised medicine and underlined the need to standardise
and validate imaging biomarkers as well as to establish a European plan to develop medical imaging biobanks that can be
annotated to existing ‘omics’ biobanks.
Medical imaging needs in the area of IT and eHealth were
explained by Prof. Luis Donoso, ESR 1st Vice-President from
Barcelona/Spain, who underscored the importance of setting
up a European legal framework for teleradiology to ensure
quality and safety as well as to regulate liability issues. He
introduced a/the development of a Clinical Decision Support
System (CDS) as a flagship project of the ESR to increase the
use of clinical imaging guidelines, which will facilitate a reduction in unnecessary imaging exams and improve quality of
care. The endorsement of the European institutions will be
crucial in order to support the introduction of the system in
daily practice.
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INDUSTRY NEWS
Prestigious Medal awarded to French contrast media company

The Annual Medal of the Antoine Béclère Centre was awarded to the French
Company Guerbet in an award-giving ceremony held during the recent Journées
Françaises de Radiologie (JFR) congress in Paris. From left to right above, Michel
Guerbet (Honorary Chairman of the Guerbet board), Prof. Michel Bléry (Treasurer
of the Centre Antoine Béclère), Yves L’Epine (CEO Guerbet Group) and Prof
François Eschwège (Chairman of Centre Antoine Béclère).

The Antoine Béclère Foundation is named after one of
the great French pioneers of early radiology. Each year the
Centre Antoine Béclère awards a medal to honor a clinician
or physician for work in the field of diagnostic imaging or
interventional radiology. Usually the medal is given to an
individual but in the past it has occasionally been awarded
to public bodies such as the Curie Foundation or the Paris
Assistance Publique and learned societies such as the German Radiology society and the Austrian Radiology .
This year for the 2014 award the jury decided that the
medal should be awarded for the first time to an industrial
concern involved in radiology. The recipient of the award
was the French-based Guerbet company. The citation specified “that the company had been awarded the medal for its
leadership role and international presence in the field of
radiology contrast agents”
The Guerbet group provides healthcare professionals
and medical imaging specialists not just a complete range of
contrast agents themselves but also accompanying instru-

Industry – University Research
collaboration to Improve the
Treatment of Pelvic Cancer
GE Healthcare and the Karolinska
University Hospital in Stockholm, Sweden, have recently established a partnership to improve the efficiency of the care
pathway for pelvic cancer patients and
reduce unwarranted clinical variation.
Under the terms of this collaboration,
GE Healthcare will be providing consultancy services, tools for healthcare analytics and a PET/CT imaging platform. The
contract is signed for a period of fourteen
years with an option to be extended by a
further six years.
34

0032_055_die_nov.indd 34

mentation, and innovative solutions in the contrast media
field, with the common aim of improving the diagnostic
accuracy of radiology procedures and improving the tolerance of the patient to the products.
The history of the company goes back as far as 1901
when Marcel Guerbet developed the company’s first product, an iodinated oil, marketed under the name Lipiodol.
Originally conceived as a purely pharmaceutical product,
Lipiodol was later found to have excellent contrast agent
properties. To meet the growing demand from the international radiology community for Lipiodol, André Guerbet
founded the Guerbet company in 1926. Since then the
company has developed into a major player in the development and marketing of contrast agents for both X-rays and
MRI. Present in 70 countries, the company has four manufacturing sites, three in France and one in Brazil. Through
sponsorship of courses and symposia, the company is particularly active in supporting young radiologists entering
into the field of radiology research.
The awarding of the Antoine Béclère Medal to Guerbet
is a recognition of the past and current contributions of the
company to the imaging world
Antoine Béclère.

Born in 1856, Antoine Béclère was a q ualified clinician,
virologist, immunologist and also a pioneer in radiology. In
1897 he created the first radiology laboratory in Paris.
Created in memory of the great French radiologist, the current Centre Antoine Béclère is a non-profit organization and
provides a focal point for meetings, discussions and research
in the a dvancement and improvement of diagnostic and
interventional imaging. The Antoine Béclère center is also the
seat and meeting place of many learned societies in radiology,
radiotherapy, nuclear medicine and radiation protection.

The partnership will be supported by
the healthcare data aggregation solution,
Caradigm Intelligence Platform (CIP)
from Caradigm, which allows the hospital to combine data (including clinical
patient data, financial and operational
data) from different systems to support
more sophisticated clinical decision support, analysis and prediction. Caradigm,
a joint venture between GE Healthcare
and Microsoft, is a global healthcare IT
company focusing on Clinical Decision
Support systems.
The use of PET/CT technology has a
key role in the pelvic cancer patient pathway, from diagnosis through to disease
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staging and treatment monitoring. GE
Healthcare will be updating the imaging platform continuously with advanced
technology throughout the whole contract period.
Karolinska University Hospital is one
of Scandinavia’s premier health facilities. Together with the world-respected
Karolinska Institutet, they lead in medical
breakthroughs in Sweden.
“Currently each care pathway for each
pelvic cancer is being managed separately
by different specialities such as surgeons,
urologists, gynecologists, but they all converge at various points in the pathway.
This represents an important opportuNOVEMBER 2014
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As part of the collaboration between GE Healthcare and
Karolinska Hosiptal, the company will provide a PET/CT
system to aid in the research project on pelvic cancers.

nity for knowledge transfer between specialties and delivering improvements in
value-based healthcare across multiple
care pathways”, says Karl Blight, General Manager, GE Healthcare, Northern
Europe. “This is a really exciting partnership for us, because now we can focus
on the patients’ overall journey and offer
services and technologies that improve
both clinical quality and cost-efficiency.”
Pelvic cancer is an umbrella term
for the cancers occurring in the pelvic
region, including colorectal, ovarian, cervical and prostate cancer. Prostate cancer
is currently the second most common
cancer in men globally. Nearly two thirds
of cases are detected in more developed
regions of the world, because the practice
of prostate specific antigen (PSA) testing
and subsequent biopsy has become more
widespread in these regions. In Sweden,
for example, prostate cancer is the most
common form of cancer and during
the past 35 years the number of diagnosed cases has increased significantly.

Research collaboration on
development of cone beam CT
in Sports Medicine
Carestream and UBMD Orthopedics
& Sports Medicine have just announced a
research agreement to collaborate on the
development of a new three-dimensional

medical imaging system for capturing
orthopedic images of patient extremities
(knees, legs, feet, arms and hands).
Located at several locations in Upstate
NY, UBMD Orthopedics & Sports MediNOVEMBER 2014
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cine offers a variety of diagnostic and
therapeutic services in orthopedics and
sports medicine, including imaging facilities for the Buffalo Bills American football team. The new research collaboration
builds on an agreement last year between
Carestream and the Buffalo Bills with the
goal of aiding Carestream’s understanding of the use of advanced medical imaging technology in early detection and
monitoring of player injuries. The partnership continues to focus on the need
for new technology to help address key
concerns in sports medicine
Physicians from UBMD Orthopedics
& Sports Medicine will work with Carestream researchers to conduct clinical
studies initially focused on the advantages of using cone beam CT (CBCT)
technology in the diagnosis and treatment of knee injuries.

two-dimensional imaging technology in
treating patients, but it is too expensive
to be used in most medical offices. The
CBCT technology we are exploring can
be optimized for specific use in sports
medicine and orthopedics, and at a significantly lower cost,” said Dr. John Marzo, a
physician with UBMD Orthopedics &
Sports Medicine, and Associate Professor
of Clinical Orthopedics, School of Medicine & Biomedical Sciences, University at
Buffalo. Dr Marzo is also Medical Director of the Buffalo Bills professional US
football club. “Because CBCT systems are
smaller in size and more affordable, they
can be installed at urgent care facilities,
athletic training facilities, and physicians’
and specialists’ offices. This could make
it easier for patients to obtain diagnostic
exams immediately following an injury
and help improve evaluation and treatment,” he added.
The two organizations plan to broaden
their collaboration at a later date to study
the advantages of digital medical imaging
in treating other patient extremity problems. This joint research project may be
further expanded to focus on developing
a CBCT system with image quality that
is suitable for assessing and treating traumatic brain injuries.
www.carestream.com.

The research collaboration will focus on the development of Cone Beam CT technology applications in
sports medicine.

Partnership created to develop a
combined IT infrastructure in UK
healthcare data management

Imaging systems based on CBCT
technology for use in treating orthopedic
conditions—including traumatic injuries,
joint replacements, arthritis and osteoporosis—can be designed to be lower in cost
and use less radiation than today’s full
body CT systems. This new digital technology is designed to provide the ability
to capture otherwise unavailable weightbearing images of knees, legs and feet,
which are of particular interest to orthopedic and sports medicine physicians.
“Bringing three-dimensional imaging
to the point where patient care is provided—whether on the playing field or at
the physician’s office—has many benefits.
In simple terms, three-dimensional imaging provides additional information over

A new partnership has been
formed between healthcare data
management specialist, BridgeHead
Software and healthcare infrastructure provider, CSA Waverley. The
two UK-based companies have
teamed up to offer NHS customers
in the UK access to a combined IT
infrastructure with enhanced, data
management capabilities tailored
specifically for the healthcare industry. This joint proposition aims to
deliver real value for NHS organizations by offering hardware, software and services – enabling Trusts
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INDUSTRY NEWS
to fully manage their data life cycle
– from ‘cradle to grave’. With CSA
Waverley and BridgeHead’s combined 50 years experience of infrastructure provision and healthcare
data management, NHS Trusts can
ensure that their complex IT environments remain fully optimized, secure,
available, efficient and cost-effective.
CSA Waverley will offer BridgeHead’s
industry leading Healthcare Data
Management (HDM) Solution that
enables healthcare providers to effectively store, protect and share clinical and administrative information.
BridgeHead’s HDM offers a VNA for
DICOM images and a compatible
archive for non-DICOM files, featuring a rich policy engine used for
Information Life cycle Management
(ILM), and controlling features like
encryption and compression

IBA and Philips join forces to
advance diagnosis and treatment of cancer

The Belgium-based company
IBA, a leading provider of proton
therapy and radiopharmacy solutions, recently announced the signing
of a global collaboration with Philips to provide advanced diagnostic
and therapeutic solutions for the
treatment of cancer. The collaboration covers sales, marketing, research
and development (R&D) of imaging
and therapy solutions in oncology.
By merging their respective expertise in therapy and image guidance
systems, IBA and Philips will provide an integrated vision for more
efficient, personalized cancer care.
Leveraging high quality imaging and
proton therapy offers the potential to
increase confidence in the diagnosis and treatment of cancer, reduce
short- and long-term side-effects and
potentially enhance the quality of life
of the patient before, during and after
36
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treatment, while reducing the cost of
treatment for the healthcare system.
The collaboration will also enable
both organizations to mutually leverage technologies and solutions: IBA
will benefit from Philips’ diagnostic
imaging products offered to oncology care centers, while Philips will
leverage IBA proton therapy solutions
within its offering for customers in
selected markets around the world.
The commercial collaboration also
includes an integrated offering for
Molecular Imaging Centers, combining IBA’s expertise in PET radioisotope production centers with Philips imaging and diagnostics expertise. Gene Saragnese, Executive Vice
President and CEO, Imaging Systems,
Philips added: “Proton therapy is one
of the most exciting technological
advancements in the oncology field.
We look forward to collaborating with
IBA to enhance access to best-in-class
technology for both Proton Centers
and Molecular Imaging Centers, as
well as to accelerate the development
of our informed therapy guidance
vision in ways that can change the
future of care, and improve the quality of life for patients.”

Siemens to sell another division
Following on the recent announcement from Siemens that it would be
selling its hospital information systems business to focus on imaging
and therapy, comes another announcement from the Erlangen, Germany-

based company regarding the sale of a
healthcare activity.
An agreement has been reached
under which Siemens Audiology
Solutions will be sold to the investment company EQT and Germany’s
Strüngmann family of entrepreneurs
as co-investor for €2.15 billion plus
an earn-out component. “In the past
years Siemens Healthcare has invested
D I
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significantly in its audiology business. Both EQT with the Wallenberg
family as anchor investor and the
Strüngmann family have outstanding reputations and extensive experience in the healthcare sector. Not
only is the transaction excellent from
a financial perspective; we’re also convinced that both investors have a clear
growth strategy for further developing the hearing aid business over the
long term,” said Hermann Requardt,
CEO of Siemens Healthcare and
member of the Managing Board of
Siemens AG.
In fiscal 2014, Siemens’ globally
active audiology business, with over
5,000 employees, generated revenue of €693 million and a reported
EBITDA (earnings before interest,
taxes, depreciation and amortization) of €145 million. Agreements
have been reached to ensure job
security for the business’s employees in Germany, who work at locations in Erlangen and Herford. The
transaction, which still requires
regulatory approval, is expected to
be closed in the first quarter of calendar year 2015 and will be financed
robustly, with roughly €1.1 billion
of equity.

FDA Approves World’s
First Breast Specimen
Tomosynthesis System
Kubtec has
announced
that the FDA
has approved
the company’s
breast specimen radiography system with
tomosynthesis technology,
the MOZART
system
with
To m o S p e c ,
By providing the most comprehensive analysis of excised breast tissue
in a specimen radiography system,
MOZART can help reduce re-- excision and patient call back rates. The
speed and method with which the high
resolution image slices are acquired
mean shorter surgery and anesthesia
time for the patient, thus lowering the
risk of infection in hospitals.
NOVEMBER 2014
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This is your new reading room.

See what you haven’t seen before
Imagine reviewing any image on a single display. One that brings the best image quality
you’ve ever witnessed and is packed with wonderful features that reduce occupational
stress and strain. That’s exactly how Coronis UnitiTM makes your dreams come true.
The only display explicitly designed for both PACS and breast imaging. Unique in its

Visit us at
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booth #2706

representation of calibrated color and grayscales. Remarkable in its 2D and 3D capabilities.
Capable of both static and dynamic imaging. Together, these features will forever change
the way you work.

Discover the new reading room on www.barco.com/uniti
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RSNA 2014 PREVIEW
By Greg Freiherr

RSNA 2014: Merging sizzle and steak
RSNA meetings are a time of new promises made and at least some old ones
fulfilled. It has been that way for decades, as companies use this venue to
show what they have in the pipeline and what has emerged.
The truly new developments – ones straight out of R&D – don’t often come
along. When they do, their effect on the community is felt for years. For example, in 2007 Toshiba unveiled its Aquilion One, a CT scanner that set today’s
standard for single organ coverage. In 2012, Siemens wowed RSNA goers with
an ultrasound prototype featuring a wireless transducer. Both will be subjects
for further discussion this year, as will technologies, such as breast tomosynthesis and MR arterial spin labeling that have been simmering for years and
now appear ready to break out.
Toshiba will push its Aquilion ONE Family as field-upgradable from mid- to high-tier. At the top will be the Aquilion
ONE 320, a 320-slice scanner upgradeable to a product with
twice as many slices, the Aquilion ONE 640. The family tops
out with ViSION Edition, a 640-slice CT that rotates faster
(0.275 second versus 0.35 for the other two Aquilions) and
features a more powerful generator (100 kW versus 72 kW).
Siemens has confirmed that its Release 3.5 of the ACUSON Freestyle with wireless transducers will be on display at
the RSNA meeting along with the ACUSON X600 and the
latest iteration of the ACUSON X700. These will not surprise
anyone who has been following the industry.
Introduced amid much fanfare at RSNA 2012, the pointof-care Acuson Freestyle created a stir with its industry-first
wireless transducers. The recently FDA-cleared Release 3.5
features enhanced needle visualization, an improved user
interface and display, as well as mobile link app through
which ultrasound images and clips can be shared remotely
along with patient information.
In September 2014 Siemens pumped the X600 prior to its
release at the ISUOG (International Society of Ultrasound
in Obstetrics and Gynecology) meeting later that month,
describing it as an “affordable” ultrasound system designed
for OB/GYN. The X600 cleared the FDA in August along
with an upgraded version of the X700 (Release 2.0), which
the company describes on its website as the premier member
of the Acuson X Family.
NEWS LEAKS OUT
The author
Greg Freiherr is head of the US-based firm, the Freiherr group,
which specializes in corporate consulting and editorial services
for the medical imaging industry
email: greg.freiherr@gmail.com
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Vendors typically do not release information about totally
new products until show time. Some such news, however,
has emerged.
Celesteion will take center stage at RSNA 2014 as Toshiba’s
first PET/CT. The company hopes to distinguish this system
with features designed for patient comfort and safety, positioning Celesteion as having the “industry’s largest bore, widest
field-of-view, dose reduction technology and fastest imaging.”
Not only does the system provide diagnostic information, but
according to the company, it can also contribute to therapy
planning through CT simulation, Carestream will step out
of its comfort zone in PACS and X ray to enter what is for the
company a new imaging modality market.This is nothing less
than an entry into the utrasound market which up until now
was not covered by Carestream. The launch of the new Touch
Ultrasound System (for more details see page 77) heralds a
major strategic innovation for the Rochester-based company.
Despite this innovation, Carestream will however stay
true to its base customers, launching a new PACS with multimedia reporting that allows the embedding of key images
and hyperlinks to quantitative data, such as tables for vessel
analysis or lesion management. Carestream will also show its
“clinical collaboration platform,” which uses a vendor neutral
archive (VNA) compatible with dermatology, endoscopy,
radiology and cardiology to compile and share images and
data outside a healthcare system.
Sectra will present an enterprise-compatible VNA that
can manage virtually any medium from optical and radiological images to video clips. The company will highlight this
capability at the RSNA meeting with mobile camera capture,
video streaming and document import. Sectra claims the
VNA will allow close integration with leading EMR systems.
BridgeHead will put its own twist on VNAs, introducing
its HealthStore Independent Clinical Archive. The system is
being billed as a modular solution, working in concert with
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having signed a definitive agreement in summer calling for
Cerner to acquire the assets of its health information technology business unit. As part of the $1.3 billion cash deal , Cerner
and Siemens will form a strategic alliance to come up with
technologies and services that combine Cerner’s health IT and
Siemens’ medical devices.
3D MAMMOGRAPHY HEATS UP

Hologic will highlight its breast tomosynthesis capabilities at RSNA 2014. The advantage of tomo using Hologic’s Selenia Dimensions is apparent in a 15 mm spiculated
mass not found on 2D conventional mammography of a 46-year-old woman undergoing routine screening. The mass is obvious on slice 43 of the tomogram. (Images
courtesy of Hologic).

the company’s Healthcare Data Management platform. Together
they will make accessing data easier, faster and simpler by freeing
departmental applications, such as PACS, to concentrate on their
assigned duties activity, so “managing the department — not on
being a data-warehouse,” according to the company.
McKesson will demonstrate upgrades to McKesson Radiology, emphasizing its Clinical Data Exchange for managing,
sharing and accessing images and patient data, as well as Mammograpny Plus Version 2.0, which serves as a PACS with access
to multimodality breast imaging. The company will also show a
mobile version of its customizable workflow engine of its QICS
(Qualitative Intelligence Communication System), which automates workflow processes to improve efficiency and maintain
quality.
TeraRecon will promote its “right information, at the
right time, in the right place” approach, showcasing iNteract+, a suite of image handling tools that works in combination with the company’s image viewing, sharing and
storage solutions. The company will frame iNteract+, which
debuted at the HIMSS 2014, as the means to remotely
access DICOM and non-DICOM images, as well as other
clinical information.
Agfa HealthCare will emphasize collaboration through realtime chat, teleradiology, assignment-based workflow, and image
transfer tools. The company will also feature its Fast Forward
Digital Radiography Upgrade Program, launched in September
for its 50,000 digital radiography customers. The upgrade is
intended to accelerate the transition from traditional computed
radiography (CR) to lower dose cesium-based technologies for
both CR and flat panel. According to the company, the move
could cut radiation dose by up to 60%, On October 30, the company announced FDA clearance to market the cesium-based
detectors. Agfa will emphasize their use in neonatal and pediatric
healthcare, especially for premature infants, who may undergo 30
to 40 x-ray studies during their care immediately following birth.
Siemens Healthcare will step out of the IT mainstream,
NOVEMBER 2014
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The effect of the decision in October by the United States
federal social insurance program, Medicare, to reimburse
specifically screening and diagnostic 3D mammography will
be to expand the use of this modality. The new policy, which
takes effect Jan. 1, 2015, will allow U.S. providers to file claims
for payment of $57 for tomo screening and diagnostic exams
in addition to the assigned payments rates of $130 or greater
for 2D mammo studies. The policy change plays into Hologic
and GE efforts to boost the sale of its tomo units.
GE Healthcare will show for the first time at an RSNA
meeting a tomo system ready for the U.S. market. In
August, the company received FDA approval to market
SenoClaire. (It received the CE Mark in July 2013.) The
breast tomo product makes nine separate x-ray exposures
as it arcs partially around the breast, completing exposures
typically in less than ten seconds. Dose, according to GE,
is the same as that of a 2D mammogram.
Hologic, with some 2000 installed systems performing 3D
breast studies, will feature its “Genius 3D Mammography Exams.”
The company began a campaign in October to publicize breast
tomo under this moniker. The RSNA meeting is the ideal venue
to continue this initiative and the company is already gearing up
for it.
The low-dose nature of the company’s 3D mammography
will be a key point, focusing on Hologic’s C-View software
option, which generates 2D images from the 3D data set.
More than 40 percent of the Selenia Dimensions 3D systems
installed in the U.S. include this option and, according to a
source at Hologic, the vast majority of new systems ship with
the C-View option.
At the RSNA meeting, Hologic will feature another Selenia Dimensions option, its Affirm for 3D guided breast biopsy.
Launched in the U.S. in June 2013, Affirm localizes and targets
regions of interest. It is pre-programmed for use with the company’s Eviva and ATEC vacuum-assisted breast biopsy devices.
Hologic will use the RSNA meeting to soft launch its new
CE marked and FDA approved I-View. Available as a software
upgrade to any Selenia Dimensions system, I-View may combine
3D mammography and contrast enhanced 2D images to allow
functional analysis.
Siemens is expected to show its Mammomat Inspiration with Breast Tomosynthesis. The company filed for FDA
approval in June. Designed as an add-on option for the Mammomat Inspiration digital mammography system, Siemens
breast tomo technology acquires 25 projection views over a
50-degree arc. Systems have been available commercially since
2009 in Europe, Asia, and South America.
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RSNA 2014 PREVIEW
VENDORS TWEAK MR

Release 3.5 of the Acuson Freestyle features enhanced needle visualization, an
improved user interface and a mobile link app to improve the accessing, archiving
and sharing of ultrasound images and clips. This advanced version of Siemens’
Freestyle, distinguished from other point-of-care ultrasound systems by its wireless
transducers, will be featured in the Siemens booth. (Image courtesy of Siemens
Healthcare).

MOLECULAR IMAGING EXPANDS

When Siemens and Philips showcased scanners integrating
the modalities of MR and PET in 2010, namely Siemens’ Biograph mMR and Philips’ Ingenuity TF (time-of-flight) PET/MR,
both featuring 3T MRI, GE questioned their clinical value and
financial viability. Not so this year, when GE displays its newly
minted Signa PET/MR. The 510(k)-pending scanner simultaneously acquires MR at 3T and time-of-flight PET. Underscoring
its change of heart, GE says the improved scan efficiency possible with Signa PET/MR may lead to more effective treatments
in oncology, neurology, and cardiology. Notable is GE’s MRcompatible silicon photomultiplier detector, which is up to three
times more sensitive than the detector built into GE Healthcare’s
Discovery PET/CT 690.
On the pharmaceutical side of molecular imaging, GE received
authorization in late summer to begin marketing flutemetamol
(18F) in Europe. The PET agent allows the imaging of beta amyloid plaque in patients suspected of having Alzheimer’s. It will
likely be launched formally in selected countries next year with a
heads-up to potential customers from those countries attending
the RSNA meeting.
This will be the second such agent highlighted at the RSNA
meeting in recent years. In 2012, Siemens began marketing its
Biograph PET/CTs in concert with Eli Lilly’s Amyvid (florbetapir), focusing on quantitation software that helps detect amyloid
plaques in Amyvid scans. Siemens has since developed advanced
molecular imaging tools in PET (Biograph mCT Flow) and
SPECT (Symbia Intevo). Quantitation has been a major focus in
the promotion of both systems.
This year GE will strum a similar cord with its Discovery IQ
PET/CT system and Q.Clear PET reconstruction technology. The
IQ PET/CT, which received FDA clearance in late summer, was
introduced at the Society of Nuclear Medicine and Molecular
Imaging (SNMMI) meeting in June along with Q.Clear, which
boosts quantitative measurement, according to the company.
40
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GE will introduce its DV25.0 Continuum Pak for the Discovery MR product line, as well as the Optima 450w and 450w
platforms. The upgrades promise better productivity through
features such as the eXpress Prescan 2.0, which cuts pre-scan time
by as much as 40%.
GE will also upgrade its noise-reducing SilentSuite to allow
scanning across the body, as well as diffusion imaging. According
to the company, the FREEDOM Body Pak delivers “CT-like speed
for body exams”, when used with MR contrast, .
The MR non-contrast imaging technique, arterial spin labeling (ASL), may gain traction at this year’s RSNA meeting for how
it can help assess patients suspected of Alzheimer’s. Research publicized by the Radiological Society of North America in October
concludes that ASL can detect signs of cognitive decline before
symptoms appear. In a study of the 148 healthy individuals at
the University of Geneva in Geneva, Switzerland, the 73 who
demonstrated deterioration in their cognitive ability at 18 months
clinical follow-up had shown reduced perfusion on their baseline
ASL exams, particularly in the posterior cingulate cortex.
ASL, which quantifies the perfusion of blood to tissue capillary beds, goes back to the 1990s. Siemens was among the first to
commercialize the technique in 2007, leveraging its Total imaging matrix (Tim) to provide the needed signal strength. Other
manufacturers have since productized ASL tools.
In the process of doing so is Hitachi, which will unveil this
year the still-to-be FDA-cleared Evolution 5.0 upgrade for its
Oval 1.5T MR scanner. The upgrade includes perfusion ASL, as
well as k-space parallel imaging, breast spectroscopy, T2 relaxation mapping, and optimized FSE – applications that will make a
significant difference in overall imaging, particularly body applications, according to the company. Also appearing as a work in
progress in the Hitachi booth will be a 3T version of the Oval
product family, so named because it feature oval-shaped bores.
BUILDING ON IDEAS

Companies that build on big ideas will bring in exhibit-goers,
as they turn works in progress into products. GE’s Revolution CT,
a work-in-progress last year, is now shipping as an FDA-cleared
product. The super-premium scanner takes its place atop GE’s CT
portfolio offering whole organ coverage with single, 0.28-second
rotations.
Siemens will showcase at least three CT systems. One, its
16-slice Somatom Scope, which was shown at ECR 2014, earned
FDA clearance in September. The Somatom Force and Perspective systems were both shown as works-in-progress at last year’s
RSNA meeting and are now FDA-cleared, the Force in April and
16- and 32-slice configurations of Perspective in May.
The Force is a particularly big deal for the company, as it
represents the next generation in dual-source CT. Its two Vectron x-ray tubes enable routine exams at low-tube voltages of
between 70 and 100 kilovolts. This increases the contrast-tonoise ratio, reducing the amount of contrast medium needed
for a diagnostic study by as much as two thirds, according to
Siemens. Force can capture an entire chest and abdomen in
one second, eliminating the need for breath hold and cardiac
artifacts even in patients with heart rates up to 90 beatsper-minute. Two filters optimize the X-ray spectrum, cutting
patient radiation dose to as little as half of that from comparable CT systems.
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Arterial spin labeling (ASL) will be a highlight on the RSNA exhibit floor and in academic presentations. In a study of healthy subjects at the University of Geneva in
Geneva, Switzerland, those whose cognitive ability declined after 18 months showed
less perfusion on baseline ASL exams, particularly in the posterior cingulate cortex
(arrow). Control participants who remained stable showed higher perfusion versus
deteriorating controls and mild cognitive impairment (MCI), as seen in the images,
where red indicates low perfusion and yellow high perfusion . (Image courtesy of the
Radiological Society of North America)

The first cone beam CT imaging system dedicated to the
foot and ankle will debut in the CurveBeam booth at RSNA
2014. The FDA-cleared and CE-marked system, called pedCAT, is designed to capture a full-weight bearing, bilateral
image in a single scan, while delivering between 2 mSv and 5
mSv radiation dose to patients.
Focusing on community hospital and imaging centers, Hitachi will unveil its latest high performance CT, Scenaria 3.0, which
can be configured to deliver 64 or 128 slices per rotation. The
company will also show a 16-slice CT called Supria, which incorporates an ultra-compact footprint. Both incorporate the latest
dose reduction features, according to the company. Neither is yet
FDA cleared.
In ultrasound, GE’s pocket-sized Vscan, first shown in 2009,
will feature a two-in-one probe at RSNA 2014 – one transducer
for shallow views, another for deep. Its goal, as with preceding models of Vscan, is to offer a quick look in the emergency
department, guidance when inserting central or peripheral lines,
or a quick assessment of fetal position, according to the company

Photo-realistic images of the fetus are routine with GE’s Voluson E10, which uses
8,000 piezoelectric crystals to steer the ultrasound beam, providing unprecedented
images of fetal blood vessels, heart, brain and other organs. The Voluson E10 will be
showcased at the GE booth. (Image courtesy of GE Healthcare)
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OB/GYNs will get a much better view of the fetus with GE’s
Voluson E10. The new high-end system eclipses its predecessor, the E8, with a curved electronic 4D ultrasound transducer
and upgraded HDlive software that generate photo-realistic,
colorized 3D images of the fetus in motion. First shown at
the International Society for Ultrasound in Obstetrics and
Gynceology (ISUOG) meeting in September, the E10, utilizing
8,000 piezoelectric crystals to electronically steer the ultrasound beam, provides a detailed look at fetal blood vessels,
heart, brain and other organs.
SuperSonic Imagine will focus on a new musculoskeletal
application onboard its Aixplorer ultrasound scanner. The
new app expands the scanner’s reach to include musculoskeletal and sports medicine with a new high-frequency “hockey
stick” transducer for visualizing muscles, tendons, ligaments
and joints. Analyses will be augmented with the company’s
patented ShearWave Elastography, which visualizes and measures tissue stiffness, which may be particularly useful when
diagnosing and monitoring tendinopathies and examining
muscle function.
Guerbet is dusting off a contrast agent first synthesized
in 1901 by Marcel Guerbet, father of company founder
André. Today this agent, called Lipiodol, is solely produced
and marketed by Guerbet, which is developing new indications for the century old product, including in Trans Arterial
ChemoEmbolization.
Bracco will showcase Lumason, now that the echocardiography contrast agent has been approved by the FDA. The Italian
company announced in October that the injectable suspension,
marketed as SonoVue in 39 countries, had received the green
light for U.S. sales to opacify and improve the border of the left
ventricle in adults with suboptimal echocardiograms.
X-RAY DETECTORS BOOST PERFORMANCE

Konica Minolta will focus attention on its AeroDR Premium
(marketed in the U.S. as AeroDR XE). Measuring 14 x 17 inches
yet weighing only 2.6 kg, AeroDR XE is the world world’s lightest
cassette-type DR detector for radiography, according to the company. FujiFilm plans to “re-invent” DR at its booth, according to
the company, unveiling innovations in mobile systems, detectors
and image processing.
Philips may stir interest in minimally invasive neurological interventions with its NeuroSuite, a bi-plane interventional X-ray system featuring a unique combination of
two new detectors. Philips’ frontal FD20 detector delivers
live 2D and 3D imaging for live navigation and immediate
therapy feedback. The FD15, a smaller, lateral detector, can
be positioned beyond the shoulders and very close to the
head. Together they provide full brain imaging at minimized
X-ray dose.
The Dutch company may also discuss a live 3D image guidance tool that enhances tumor embolization procedures on its
interventional X-ray systems. This tool, called EmboGuide, is
designed to allow the treatment of difficult-to-reach tumors
or tumors in patients who are deemed unsuitable for surgery.
EmboGuide provides live image-guidance for the insertion of a
catheter into arteries feeding a tumor so that blockages might be
put in place to deprive the tumor of nutrients and oxygen, as in
the case of transarterial chemo-embolization (TACE) which is
used for palliative treatment of liver tumors.
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RADIATION PROTECTION
A conversation on radiation protection with the
Past President of the European Federation of
Radiographers Societies
The question of radiation exposure is currently
an issue of high concern, not only for patients
but also for medical and radiography staff who
carry out procedures involving ionizing radiation on a routine basis. The role of radiation
dosimetry systems is vital in the monitoring
and protection of personnel exposure to such
radiation.
We spoke to Prof. Graciano Paulo, Coordinator
and Professor of Medical Imaging and
Radiotherapy, of Coimbra Health School,
Portugal, and Past President of the European
Federation of Radiographers Societies, who is
a leading advocate of the need for accurate
monitoring of radiation exposure.

Q Before getting into the detail of radiation

monitoring, please tell us first a bit about yourself. As Vice President of the Coimbra Health
School and Chair of the Scientific Board of the
Medical Imaging and Radiotherapy course, what
do your duties entail?

Situated in the Portuguese city of Coimbra, which
is roughly half way between Lisbon and Porto, the
Coimbra Health School is a public Institution of
Higher Education and is a reference centre for
health care. Currently we teach eight undergraduate courses (Biomedical Laboratory Science; Audiology; Physiotherapy; Clinical Physiology; Pharmacy; Dietetics and Nutrition; Medical Imaging and
Radiotherapy; Health Environment). We also run
six Master’s courses in those fields. In total we have
nearly almost 2000 students, so as Vice-President a
part of my daily routine is involved with administration and general management of the college. The
rest of my time I use for research with my team. This
research work also involves 4th year radiography
students.
The work that my research team and students
are involved in is focussed on the optimization of
various radiological and imaging modalities, such
as computed tomography, conventional imaging and
42
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Prof. Graciano Paulo is Past President of the
European Federation of Radiographers Societies.
He is also vice president of the College of health
technology in Coimbra Polytechnic and president
of the scientific commission of the medical imaging
and radiotherapy courses.
In addition to all this, he still finds time to lead a
team carrying out several research projects and
studies, on various aspects of radiation protection..

fluoroscopy guided procedures. In practice these
research projects are mostly carried out in the public
hospitals in Coimbra, which, although a small city
with only approximately 150000 inhabitants, has the
reputation of being the capital of health care in Portugal. The city’s two major “industries” are health care
and higher education.
The effect of this situation is that we have the
advantage of being able to cooperate with and be
linked to several high technology hospitals, e.g. not
just general hospitals but also university hospitals,
specialized pediatric hospitals, oncology hospitals,
primary care centers as well as private clinics, etc.
Over the last few years we have carried out several
research projects in the field of radiation protection. One of the most significant of these projects
was focussed on ways of optimizing procedures in
interventional cardiology. The outcome of this work
was the achievement of a significant reduction in the
exposure to ionizing radiation for both the patients
and staff.
We were very proud that the project was awarded a
prize by the Portuguese national health authorities as
the best project in the category of the “best practice
in health care”
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Q

The debate about ionizing radiation is most
heated when talking about patient exposure. In
practice are movements such as ALARA or Eurosafe
Imaging really being practised or are they being forgotten in the heat of the action and the need to get
as accurate a diagnosis as possible. Does the focus
on patient exposure mean that personnel protection
is being forgotten/overlooked?
These are interesting questions but they are difficult
to answer. If you take a selection of European experts in
Radiation Protection and ask the same questions, I bet
that you will get several different answers.
Since 2007 I have continuously and steadfastly made
one statement that I believe continues to be valid, namely
as far as radiation protection is concerned, there are three
types of countries in Europe. Those who have always
cared about radiation protection for patients and staff;
those who used the Euratom Directive 97/43 (MED) to
improve the quality of radiation protection at national
level and finally those countries that have never really
cared about the topic.
Nevertheless, against this background reality, it is encouraging that over the last years, several projects and initiatives
have been introduced and developed whose aim is to increase
the awareness of healthcare professionals and patients to the
importance of radiation protection, especially the need for
education and training and the importance of lifelong learning programs. These initiatives have been sponsored by the
Directorate General for Energy (DG ENER) in the European
Commission and developed by many international organizations such as the European Federation of Radiographer
Societies (EFRS), the European Society of Radiology (ESR),
the European Federation of Medical Physicists (EFOMP),
the European Association of Nuclear Medicine (EANM), the
International Atomic Energy Agency (IAEA) and the World
Health Organization (WHO).
The Eurosafe Imaging (www.eurosafeimaging.org)
campaign has an action plan which involves the implementation of a holistic, inclusive approach to support
and strengthen medical radiation protection across
Europe, with the involvement of European and national
professional societies.

Q

What are the current radiation protection issues
facing medical staff? How do you handle these issues
in Coimbra? What about staff training and updates
to keep staff aware of the importance of radiation
protection monitoring and to combat staff adopting
a “ taking things for granted” attitude? Outside the
department, how is radiation protection perceived
e.g. by hospital managers and accountants?
Medical staff frequently feel that they are caught in the
middle of a complex puzzle that is particularly difficult
to deal with. There is a continuing pressure on health
NOVEMBER 2014
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The Portuguese city of Coimbra, situated roughly half way between Lisbon
and Porto is relatively small, with a population of only some 150 000
inhabitants.
However, with its many general and specialized hospitals as well as its
university and other higher education centres (such as the Coimbra Health
school above) the city of Coimbra is renowned as the health capital of
Portugal.

systems to produce more with fewer financial resources.
New medical imaging technology is developing quicker
than the knowledge of health professionals as how to use
it properly. In addition, in most cases, lifelong learning
programs do not focus on improving knowledge, skills
and competencies in the field of radiation protection.
Thus there is an urgent need to have a paradigm shift
and implement a “patient safety” culture in all medical
imaging departments.
What we have done in Coimbra is to build a bridge
between the university and medical imaging departments
in hospitals to help in filling the gap between technological development and professional knowledge.
The research projects that we developed were crucial
not just to create a general awareness about radiation
protection issues but also at the same time to provide
the necessary tools to update the knowledge, skills and
competencies of health professionals.
These projects have also targeted health professionals outside the radiology department, such as surgeons,
nurses, cardiologists, gastroenterologists, etc. Gratifyingly hospital managers, regional health authorities
and national professional societies (e.g. interventional
cardiologists) have understood the importance of, and
the need for, implementation of radiation protection
programmes and were not only receptive to it but also
actively encouraged and supported all the projects.

Q

In practice you opted for a Raysafe radiation
dosimetry systems. Reasons for your choice? Pros
and cons of other technologies? What measurable
values do radiation dosimetry systems provide to
users? Since when have you had the Raysafe systems? Any teething troubles on installation? Attitude
of personnel to the new system? Learning curve/
staff training? Have you had any examples where
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RADIATION PROTECTION
and also by the role of the regulator
of each Member State in the European
Union. In this context, it’s important to
point out that the Working Group on
Medical Applications of HERCA (Heads
of the European Radiological Protection Competent Authorities) has been
making a tremendous effort to create
guidance and tools for harmonization.

Q

Active dosimeters such as the RaySafei2 system seen above will in the near future be used routinely on a
daily base by all healthcare professionals who use ionizing radiation. Several studies of various applications of
fluoroscopy-guided procedures have been carried out at Coimbra with always the same conclusion: the use of
active dosimeters combined with a real-time display results in a decrease of between 30 to 50% in the level of
radiation exposure, both for healthcare professionals and patients.

the results of radiation dosimetry
have required changes to practical
working procedures?
Overall, are you happy with the
system?
In my opinion, in the near future
the use of active dosimeters such as the
RaySafe i2 system will be used routinely
on a daily base by all healthcare professionals who deal with ionizing radiation. RaySafei2 is very user-friendly and
easy to install, making dose measurement intuitive and practical. Besides
giving operator an immediate reading
of exposure it also serves as an educational tool, since the real-time information contributes significantly to a
change of professional behavior.
We have conducted several studies
of different applications of fluoroscopyguided procedures and the conclusions
were always the same: the use of active
dosimeters combined with a real-time
display resulted in decreases of between
30 to 50% in the level of exposure to
health professionals and to patients.

Q

Now spreading out from
Coimbra, how do the hospitals
compare with other hospitals
as far as the field of radiation dosimetry and awareness
of the importance of radiation
monitoring are concerned. Across
Europe what differences are there
between individual hospitals and
countries. Any differences in regulatory status?
44
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Another interesting question but
again difficult to answer. We find
that the situation that exists here in
Coimbra is more or less the same as
that existing in other hospitals which
are well described in the literature.
Thus, there are often quite large differences in the levels of radiation that
staff and patients are exposed to, even
when the same organ is being examined and when the same imaging
apparatus or scanner is being used.
The reason is quite simple: it’s all
to do with individual professional
behavior. Despite the many guidelines, recommendations, scientific
evidence, new educational curriculums, the involvement of professional societies, amongst others, we
continue to observe different technical approached for the same exams.
The results of an EU project, Dosedatamed II, showed a high heterogeneity in the frequency of medical
imaging procedures between EU
countries. In some cases the differences can be more then a factor of
five. What explanation can we find for
such differences? Why does country
A carry out five times more CT scans
than country B, particularly when in
a geographical area where people are
free to move, we should expect to have
a more homogeneous way of delivering health care to the patients.
In my opinion, all these differences are highly influenced by the way
national health systems are organized
D I
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Finally you are President
of the European Federation of
Radiographer Societies. How is
the issue of radiation protection
being addressed by the various
national societies? Any differences in approach from country
to country? What future developments do you foresee?
Since its foundation in 2008, EFRS
has focussed on Radiation Protection as
one of its main priorities and a result of
this priority we we have been directly
and indirectly involved in all the EU
projects connected with the subject.
Every year at our EFRS General Assembly we communicate the
results and status of those projects
not just to our full members (who are
the 33 national societies) but also to
our affiliated members (45 Universities). The aim is to disseminate the
information at a national level and to
stimulate interest.

“...Why does
country A carry out ﬁve
times more CT scans than
country B?...”

Of course not all countries have
the same professional standards of
practice, so differences are to be
expected, However EFRS is doing
its best to give guidance towards
the harmonization of education
and practice through the European
Qualification Framework (EQF) for
Radiographers and the development
of Knowledge Skills and competencies in Radiation protection through
MEDRAPET guidelines.
There is still a way to go, but we’ll
get there in the end.
NOVEMBER 2014
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Brought to you by Bracco
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Committed to advancing the science and education of healthcare
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Book review
Women’s Imaging: MRI with Multimodality Correlation

Edited by M.A. Brown, H. Ojeda-Fournier, D. Djilas, M. El-Azzazi, R C Semelka
Pub by Wiley-Blackwell 2014, 384 pp Hardcover € 150, eBook € 119
«Women’s imaging» refers to the use of
imaging modalities (X-ray, ultrasound, CT
scan, and MRI) available for aiding in the
diagnosis and care of such female-centric
diseases as cancer of the breast, uterus, and
ovaries. Currently, there is no single reference
source that provides adequate discussions of
MRI and its important role in the diagnosis of
patients with women’s health issues.
Thoroughly illustrated with the highestquality radiographic images available, Women’s Imaging: MRI with Multimodality Correlation provides a concise overview of the topic
and emphasizes practical image interpretation. It makes clear use of tables and diagrams,
and offers careful examination of differential
diagnosis with special notes on key learning
points. Placing great emphasis on magnetic
resonance imaging (MRI), while providing correlations to other important imaging
modalities, the comprehensive book features

the latest guidelines on imaging screening and
includes in-depth chapter coverage of:
•Pelvis MRI: Introduction and Technique;
•Imaging the Vagina and Urethra; •Pelvic
Floor Imaging; •Imaging the Uterus; •Imaging
the Adnexa •Imaging Maternal Conditions
in Pregnancy •Fetal Imaging •Breast MRI:
Introduction and Technique •ACR Breast
MRI Lexicon and Interpretation •Preoperative Breast Cancer Evaluation and Advanced
Breast Cancer Imaging •Postsurgical Breast
and Implant Imaging •MR-Guided Breast
Interventions
Providing up-to-date information on many
of the health issues that affect women across
the globe, Women’s Imaging will appeal o all
general radiologists – especially those specializing in body imaging, breast imaging, and
women’s imaging – as well as gynecologists
and obstetricians, breast surgeons, oncologists,
radiation oncologists, and MRI technologists.

The benchmark in
automated breast density
assessment.
Visit Volpara Solutions at:

RSNA booth #1752
VOLPARASOLUTIONS.COM
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PATIENT RIGHTS AND CONFIDENTIALITY
By Dr EL Siegel & Dr JJ CHen

Identifying “De-Identified” patients by their faces:
what are the Implications of Surface-Rendered Facial CT Images for Patient Privacy?
Three-dimensional and multiplanar reconstruction of CT images has become
routine in diagnostic imaging. The technology also facilitates surface reconstruction, in which facial features and, as a result, patient identity might be
recognized.
There is a potential risk of violations of patient privacy rights.
This article summarizes a study undertaken to assess whether volunteer
viewers can recognize faces on 3D reconstructed images as specific patients.

O

ur research project was inspired by a recent,
provocative lecture at the US National Cancer Institute. A National Institutes of Health lawyer
gave a presentation on the importance of patient
privacy when cross sectional imaging studies are
used for research, educational, and even for clinical
applications.
One of his major take-away points was a suggestion that “it is impossible to de-identify patient faces
and so images containing a significant portion of a
patient’s face can never be utilized for research, education, or sent via the Internet without full encryption even if the patient’s identifying metadata are
removed”.
The rationale for this was related to the capability of an increasing number of “advanced” imaging
workstations to render a high resolution, surface
reconstructed image of a patient’s face that closely
corresponds to a recognizable photograph of that
patient.
This suggestion has major implications for existing public and privately held, shared repositories
of research images in brain, head and neck, and
the face in both CT and MRI, especially those that
are stored in DICOM format. It also has potentially
important implications for educational materials
such as teaching files and even clinical files that
have been de-identified in DICOM for patient privacy reasons.
In the United States the Health Insurance PorThe authors
Eliot L. Siegel, MD & Joseph J. Chen, MD

tability and Accountability Act (HIPAA) protects
health insurance coverage for workers and their
families when they change or lose their jobs. Title II
of HIPAA, known as the Administrative Simplification (AS) provisions, requires the establishment of
national standards for electronic health care transactions and national identifiers for providers, health
insurance plans, and employers.[
The US HIPAA regulations stipulate safeguards
“to ensure the integrity and confidentiality” of
patient’s health information. One of the many ways
to identify a patient, specifically called out in the
regulations is “full face photographic images and
any comparable images”. A surface rendering of the
face created from a CT or MRI study would very
much seem to fall under the category of “comparable images” to a face photograph.
Somewhat surprisingly, the premise that patients
could be identified by their 3D surface rendered
facial reconstructions had never been tested experimentally. This formed the basis of our research
project which was designed to determine the ability of observers to identify a person based on the
reconstructed image of their face.
Study Design

The study was conducted prospectively and
included the following “subjects” all of whom consented to participate in this IRB approved study [1].
1. Twenty nine patients who were referred to our
department for a CT that included their face agreed
to have a photograph taken of their face and to also
have a 3D surface reconstruction created from their
thin section CT images [Figure 1].

University of Maryland School of Medicine,

2. One hundred and fifty patients who presented
to the department agreed to have photographs taken
of their faces to serve as images to be used as

University of Maryland
Baltimore, MD, USA
Email: jchen1@umm.edu
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was much better (88%) when the
observers knew that one of the photos was a match. They did much
worse (only 50%) when the correct
answer was “none of the above”. Differences in age and sex had minimum impact (younger and male
observers did slightly better) but
ethnicity of the reviewer was highly
significant when the person taking
the quiz was the same as the person
who underwent the CT scan with
facial reconstruction.
FIGURE 1. The study involved patients who had been referred for valid medical reasons for CT scans that included
their face.
In the study twenty nine such patients agreed also to have a photograph taken of their face and to allow a 3D
surface reconstruction image to be created from their thin section CT images.

possible (but incorrect) selections
in a multiple choice matching quiz
to be matched with the CT surface
reconstructed images obtained on
the twenty nine patients mentioned
above
3. One hundred and forty nine
people took the quiz which asked
these observers to match the photographs with one of the twenty nine
3D surface reconstructed images.
The face matching quiz was administered to the 149 observers using a
web-based questionnaire that required
each to register on the website and
provide informed consent for their
role as observers. Each observer was
presented with a randomly selected set
of 58 questions in which he/she had
to match the 3D reconstructed image
with a group of photographs [Figure
2]. In half (i.e. 29), of the questions,
one of the photographs was guaranteed to match the 3D image.
In the other half of the questions, one of the choices was “none
of the above” and a match was not
guaranteed. Thus each of the 29
patients was presented twice with
random photographs to be matched,
sometimes with the correct photo
included as a choice and sometimes not. Thus the task in the quiz
required the observers to not only
pick the closest match in half of the
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questions but to also decide in the
other half of the questions whether
any of the photographs matched the
3D image of the face at all.
The majority of the 29 patients
who underwent both a CT scan of
the face and had a photograph taken
(16 or 55%) were African American and the remainder were Caucasian. Their average age was 56 and
24 were men and 5 were women
(reflecting the gender distribution
at the Baltimore Veterans Hospital).
Of the 150 patients who had photographs of their face taken in order
to serve as incorrect choices on the
quiz, 62% were African American.
This group included 130 men and 20
women and their average age was 54.
The group of image reviewers
consisted of a variety of healthcare
and non-healthcare professionals
and were predominantly Caucasian (64%), but also included Asians
(24%) and African Americans 9%.
RESULTS

Overall, the 149 people who took
the quiz had an average score of
61% correct answers. This meant
that in approximately 3/5 questions they were able to select the
correct matched photograph for the
3D image of the face or were able
to correctly state that none of the
photos was a match. As we expected,
performance on the matching quiz
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DISCUSSION

The study provided several
interesting results that are important when considering the potential liability associated with sharing
supposedly “de-identified” cross sectional images for research or educational purposes that include the
face.
The first is that it is indeed correct that observers can, with a relatively high degree of accuracy (88%)
find the best match for a 3D reconstructed image when presented with
several patient photographs selected
randomly.
This task would have undoubtedly been much more difficult if we
had made all of the selections of the
same ethnicity, which was not done.
On the other hand, this matching is
a difficult task when it is not certain
whether any of the possibilities are
actually a match for the 3D image,
as would be the case in a clinical
situation.
Also, clinically, it would likely be
more difficult to recognize a patient
without their photograph available for side by side comparison.
Apparently, the differences in facial
expression and positioning while
being photographed and scanned
make this task more difficult as does
lack of cues for recognition such
as facial and scalp hair, skin coloration, etc. It was not surprising that
persons of the same ethnicity were
better at matching a 3D image with
a patient photograph, which we had
intuitively anticipated.
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CONCLUSION,

FIGURE 2. . In the study, each observer was presented with a randomly selected set of 58 questions in which he/she had
to match the 3D reconstructed image with a group of photographs. In half of the questions (29), one of the photographs
was guaranteed to match the 3D image. In the other half, one of the choices was “none of the above” and a match was
not guaranteed.

Our research further inspired
two additional research projects.
The first was whether a computer
algorithm using a facial recognition
technique would be able to perform as well or better as a human
observer.
The second was whether it would
be possible to “mask” a CT or MRI
study that includes the face to make
it more difficult or impossible to
identify the patient.
The first study was published in
the Journal of Digital Imaging in
2011 and utilized the same CT and
photographic data sets as for our 3D
facial recognition study [2].
In this study, image matching was
performed using Google’s Picasa 3.6
facial recognition software. In this
study, the software was able to recognize all but one of the 3D CT
reconstructed images as an image of
a face. However out of either 50 100,
or 150 photographs, the software
was only able to match 8 of the 29
3D reconstructed images of the face
with its corresponding photograph.
It did not produce any false positive identifications but was unable
to select a match in the remaining
21 out of 29 cases for a total success
rate of only 28% in performing the
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match. This was much lower than
the human accuracy rate which was
approximately 57%.
Since 2011, facial recognition
software has progressed substantially and it would be interesting to determine whether current
programs such as Facebook’s Deep
Face software which claims a 97%
accuracy rate for facial recognition
would perform better. Additionally
current facial recognition software
is not optimized for matching with
a 3D reconstructed image of the face
but it is quite possible that in the
future such software could be optimized or trained for this task.
At the 2011 annual meeting of
the Radiological Society of North
America, we presented a paper that
explored a novel technique for creating a “mask” over the face that
effectively prevented recognition of
a face by a human or computer facial
recognition program [3].
We believe that this type of facial
masking can be used to effectively
overcome HIPAA and other patient
privacy concerns about the potential
for identification of a patient using
his/her face in an otherwise completely de-identified patient study.
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Our research has investigated and
highlighted a potential major issue
that applies to research and educational repositories of medical images
in DICOM or potentially other formats which include the face.
We have demonstrated that both
humans and computer programs
can, with varying success, match
reconstructed images of a patient’s
face with a corresponding photograph of that patient which suggests
that a patient could be identified on
this basis alone.
This would then seem to confirm
that educational, research, and clinical transmission of patient studies
that contain substantial portions
of a patient’s face require additional efforts in order to maintain
patient privacy in addition to deletion or suppression of metadata
such as patient name, identification,
address, age, and other identifying parameters. Furthermore the
HIPAA prohibition against images
comparable to a photograph of a
patient’s face would seem to suggest that the images themselves
need to undergo a form of masking
or other modification in order to
preserve patient privacy due to the
ubiquitous ability to create 3D surface rendered images of a patient’s
face. Future enhancements to facial
recognition software are very likely
to improve computer assisted identification of a patient based on a
reconstructed image.
The good news is that facial
masking techniques can be used
to modify these images in such a
way that the underlying diagnostic
images are fully preserved while
negating the ability to create a recognizable image of the face.
REFERENCES
1. Chen JJ et al. Implications of surface-rendered facial CT images in patient privacy.
AJR Am J Roentgenol. 2014; 202:1267
2. Mazura JC, et al. Facial recognition software
success rates for the identification of 3D
surface reconstructed facial images: implications for patient privacy and security. J Digit
Imaging. 2012; 25:347.
3. Patel JB et al. A Novel Algorithm to De-Identify
Pixel Data from CT Scans of the Head and
Face to Protect Against Patient Identification
Using a 3D Surface Reconstruction.
Radiological Society of North America 97th
Scientific Assembly and Annual Meeting,
Chicago, Illinois, November 27-December 2,
2011.
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Multidisciplinary ESGAR/ESCP
Bowel Imaging Workshop
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Scientific coordinators Regina Beets-Tan (ESGAR),
Najib Haboubi (ESCP), Jaap Stoker (ESGAR)
Workshop organiser Celso Matos

MRI and MDCT of the Abdomen Workshop
February 7 – 9, 2015, Muscat, Oman
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22nd Hands-on Workshop on CT Colonography
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Workshop organisers Philippe Lefere, Stefaan Gryspeerdt

Liver Imaging Workshop
April 24 – 25, 2015, Novi Sad, Serbia
Workshop organiser Sanja Stojanovic

4th Pancreas Workshop
May 7 – 8, 2015, Athens, Greece
Workshop organiser Charina Triantopoulou
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MAMMOGRAPHY

Spanish hospital proves benefits
of 3D mammography in routine use
Due diligence at La Ribera Hospital provides model for winning
administrator approval
On the east coast of Spain, La Ribera Hospital leverages economic and human resources for the patient – not the other
way around. It is not surprising, therefore, that this modern hospital, dedicated to the well-being of patients, was among the
first in Spain to adopt 3D mammography. Three-dimensional
imaging, achieved through multiple low-dose x-ray exposures,
lifts lesions from behind tissues that might hide them.
Yet this technology was only adopted at La Ribera after a
careful evaluation of its clinical benefit in everyday practice.
The due diligence, and corporate partnership that made it
possible, maps a route for healthcare providers seeking to
win administrator approval to expand breast imaging services
to include 3D mammography, just as the experience at La
Ribera Hospital underscores the benefits of 3D mammography in routine practice.
The management at La Ribera Hospital understood from the beginning that women’s health
deserves the best technology. A specialized Breast
Unit began operating just days after the hospital
opened in January 1999. In the years that followed, La Ribera became a reference center in
Spain for breast cancer localization techniques,
using ultrasound and radiotracers. (1,2) The hospital also integrated breast MRI in its diagnostic
workup of women suspected of breast cancer
complemented by MR-guided biopsy. (3)
Until 2012, however, this hospital in Valencia,
Spain, had not offered 3D mammography. While
the benefits of 3D mammo had been widely discussed at clinical meetings and in multiple peerreviewed papers, La Ribera administrators were
unconvinced that benefits achieved in clinical trials would translate into advantages in its everyday
use at this seaside hospital.
Working with Hologic, Dr. Julia Camps Herrero, head of radiology, and colleagues came up
with a way to put 3D mammography to the test.
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Dr. Julia Camps-Herrero, Head of
Radiology, in La Ribera Hospital in
Valencia, Spain

The company and hospital agreed to a no-cost
six-month 3D mammography license for the use of
Hologic’s Selenia Dimensions mammography system, providing the staff at La Ribera Hospital with
the chance to see whether and, if so, how 3D mammography might influence the diagnosis and treatment of women. When the license ran out, the hospital would decide whether to buy the technology.
In that half year, Dr. Camps and colleagues
gathered data demonstrating that 3D mammography provides greater diagnostic confidence,
provides patient benefits, increases efficiency
and lowers costs through reduced call backs.
With these initial results in hand, administrators
moved forward with plans to purchase 3D mammography, while the hospital continued using the
Hologic device.
In the following months, Dr. Camps and colleagues gathered data that further verified their
initial conclusions and confirmed improved care
with quantifiable results.
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The in-house research began in
February 2012. From then through
June of that year, 1276 women were
evaluated with 3D mammography.
In just those patients, 3D mammo
allowed the identification of nine
cancers that had eluded detection
with 2D digital mammography
alone.
Overall, Dr. Camps and colleagues concluded that the 3D
technique provided additional
diagnostic information in more
than a third of cases – 478 of
1276 patients (37.4%). It helped
radiologists identify spiculations
and post-surgical changes; extend
microcalcifications; discover nodules associated with microcalcifications; and better determine the
margins of lesions, she said.
The ability of Selenia Dimensions with 3D mammography to
spot early signs of the disease is
underscored by statistics gathered from February 2012 to July
2013, when 60% of the cancers
found on 3D mammography were
smaller than 10 mm, according to
Dr. Camps. This early detection
suggests lower treatment costs
and better patient outcomes, she

said, particularly in cases when
3D mammo uncovered invasive
cancers, which pose an increased
threat to the patient.
“Although many other factors
play a role in patient outcomes,
you can assume that the smaller
the cancers, the better the patient’s
welfare and the less aggressive
the treatment in terms of breastconserving surgery and also the
avoidance of chemotherapy,”
she said. “The increased cancer
detection and 60% of them being
less than one centimeter – that is
amazing. And this was done without an increase in the false positive rate.”
Gains came at the cost of an
additional one to two minutes in
reading time for each patient. “But
you win the time back because you
don’t have to do additional views
or additional tests,” Dr. Camps said.
Data analysis showed that the
use of 3D mammography at La
Ribera Hospital reduced the number of call backs for additional
views in 10.4% of cases. It also cut
the number of follow-up ultrasound exams by 7%.

Dr. Camps and her staff stopped
gathering detailed information
about the utility of 3D mammography after 11 months. They did,
however, continue gathering information about how 3D mammo
impacted the discovery of cancer.
From February 2012 until July
2014, 3D mammography uncovered 31 cancers not seen initially
using 2D mammography alone.
These 31 cases were found in
8500 women. This translates into
3.6 additional cancers per 1000
patients.
“Needless to say, these cancers
would have been diagnosed possibly much later on,” Dr. Camps said.
Attesting to increased efficiency
and lower costs, from 2009 to 2013,
the number of call backs dropped
by more than two thirds from 153
to 49. Dr. Camps notes that this
is most important as a matter of
patient well-being.
“The biggest issue is the anxiety
of the patient, because when you
recall a patient, she doesn’t think
that you didn’t see very well the
margin of the lesion or that you
just want to see better to rule out

La Ribera Hospital in Valencia, one of the first in the community of Valencia to adopt 3D Mammography
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technology, but we save money because
we’re not doing so much surgery.”
La Ribera Hospital plans to
expand its technological reach further with the addition of Hologic’s
C-View and upright 3D-guided
biopsy add-on. C-View software
compiles the 3Ddata from a single
set of 3D mammography exposures and generates a 2D image,
streamlining the screening process
and eliminating the patient radiation dose that would come from a
separate 2D digital mammogram.
Hologic’s upright 3D-guided biopsy
add-on will make biopsies easier
and faster.

Dr. Camps (second from left) with mammography staff.

a lesion,” she said. “She just thinks
she has cancer.”
Particularly relevant is that the
statistics were gathered during
everyday practice, making them
directly applicable to the routine
use of 3D mammography, according to Dr. Camps.
“We first did the 2D reading and
then straightaway we did the 3D
reading, so we had the information
from the 2D and we built that into the
3D,” she said. “This is the way we do
our readings every day now that 3D
mammography is routinely available.”
Before the introduction of
3D mammography at La Ribera
Hospital, only one such unit was
operating in the community of
Valencia.
Several manufacturers of breast tomosynthesis were
knocking on Dr. Camps’ door to
make their product the second. As
a reference hospital and nationally
recognized provider of women’s
health services, La Ribera Hospital would confer instant credibility
on the manufacturer. The choice of
which machine would be installed,
however, was never in doubt.
“I knew it would be a Hologic
machine,” Dr. Camps said. “I knew
there was a difference between
54
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brands (in 2D digital mammography). I knew that from all the years I
had been working in mammography
and looking at mammograms. I told
my administrators that this (Selenia Dimensions) is going to be the
machine of the future. And that is
what has happened.”
Today La Ribera Hospital offers
one of the most comprehensive
women’s health programs in the
world, featuring state-of-theart technology. The Breast Unit
includes a Hologic Selenia Dimensions with 3D mammography;
Hologic prone table and Hologic
ATEC- Sapphire for vacuumassisted biopsies; high-performance ultrasound unit; and highfield MR scanner with a 7-channel
breast coil.
“All this technology allows us
to gather the maximum amount
of information so that we make
the right decisions,” said Dr.
Camps, who notes that the need
for re-intervention at La Ribera
Hospital has dropped in recent
years by 50%.
“We explain to our patients that it is
very important for us to know the exact
location and extent of their tumors so
we can avoid going back to the OR,”
she said. “So we spend more money on
D I
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“Our patients and radiologists
will appreciate that. And, the addition of these leading-edge products
will enhance the Hospital’s already
strong reputation for providing the
very best technology available for
its patients.” Dr. Camps said.
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20(2): : 53–66.
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CAD
By Dr J Nelson

Will Tougher FDA Requirements
Drive a Paradigm Shift in
Mammography CAD?
A Comparison of Two Currently Available Technologies
Clinical studies suggest that computer-aided detection (CAD) systems for mammography provide
little to no benefit for physicians. A recent study
in the October issue of the American Journal of
Roentgenology suggested that radiologists rarely
changed their diagnostic decisions after the addition
of CAD. The application of CAD had no statistically
significant effect on radiologist AUC, sensitivity, or
specificity performance with digital mammograms
from DMIST [1]. Other studies, including a meta-analysis [2] of 27 articles showed that adding CAD to a
single reader increases recall rates, while providing
no statistically significant improvement in sensitivity.
A study of 1.6 million mammograms administered in
community practices concluded that CAD in conjunction with single reading decreased specificity while
providing no improvement with respect to cancer
detection rate [3]
In the light of this evidence, the following responses — from a recent survey
of 50 radiologists presented by Eliot
Siegel et al. at RSNA in 2013 — are not
surprising.
These are: 1) 62% of respondents
said they rarely or never changed their
analysis based on CAD, 2) 36% said
they rarely or never found the technology helpful, and 3) 87% said they would
provide the same level of care without
CAD. What is surprising is that 80%
agreed that CAD is the standard-ofcare. In fact, in 2011 approximately 75%
of mammograms were analyzed with
CAD [3]. Today this percentage is likely
closer to 90. Thus, in summary, radiologists discount the value of CAD, but use
it regularly nonetheless.
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The FDA — perhaps in response to
the dubious efficacy of available mammography CAD systems — placed a
moratorium on the approval of such
devices from 2006-2009, during which
time they reformulated their guidelines. This reformulation resulted in
more rigorous standards which now
require a reader study demonstrating
that a radiologist plus CAD is more
effective than a radiologist alone. Note
that this reader study requirement of
demonstrable effectiveness is exactly
what prior CAD systems –approved
prior to the moratorium – were unable
to establish, according to numerous
studies. The question that remains is
whether or not these new standards
have resulted in superior CAD sysD I
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Dr John Nelson is Medical Director of the independent company, Battlefield Imaging, located in
Ringgold, GA, USA. (www.battlefieldimaging.org) .

tems: no studies have compared the
performance of recently approved systems to those allowed under previous
guidelines until now.
PURPOSE:

In this study, we compare the performance of M-Vu CAD (VuCOMP,
approved in 2012 under new FDA
standards) with the SecondLook Digital
(iCAD, approved in 2002 under prior
FDA standards).
Materials and Methods: Since case
selection can significantly impact
performance results [4], identical images from 278 mammograms
were analyzed using both M-Vu and
SecondLook. These mammograms
constitute all the cases used in the
FDA clinical study submitted by
VuCOMP that are compatible with
the iCAD system at our facility. These
include mammograms imaged using
the Siemens Mammomat Inspiration
(160/278) and the Giotto Image 3D
(118/278).
Of the 278 cases, 84 contained
cancers (26 with calcifications and
76 with masses) and 194 were norNOVEMBER 2014
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have assessed the benefit of these newly
approved systems in a clinical setting,
nor have they compared their performance to those of systems approved
under previous regulations.
This study provides the first comparison between CAD systems approved
under the two different regulations. Both
systems yielded the same sensitivity, but
the FPPI of M-Vu was 40% less than that
of SecondLook. This suggests that the
new FDA standards may be resulting in
superior performance in CAD systems.
However, further studies are needed to 1)
corroborate this evidence and 2) study the
benefit of the newer CAD systems in a
clinical setting.
The current perception held by radiologists is, as indicated in the survey by Eliot
Siegel et al., that CAD has little to no value
to radiologists. If this perception is no longer true, it is essential that further studies
refute its basis. Without such studies, any
benefit inherent in superior CAD technologies will remain unrealized by patients
and radiologists alike.

REFERENCES
[1] E. Cole, Zheng Zhang, Helga S. Marques,

The above figure shows the same mammogram with CAD marks from both M-Vu (left) and SecondLook (right). A
malignant mass – visible in the RCC and RMLO – is identified correctly by M-Vu in both views. SecondLook also
correctly identifies the mass in both views; in addition, SecondLook produces two false-positive mass marks and
two false-positive calcification marks.

mal. For the cancer cases, we recorded
(for each CAD system) the number of
true-positive cases and false-negative
cases. For the normal cases, we recorded
the number of (calcification and mass)
false positive marks. From these data,
we calculated the case-wise sensitivity
and false positives per image (FPPI). We
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confidence intervals and p-values.

calcification 0.070 (0.0464-0.0966), and
mass 0.218 (0.1856-0.2518). The FPPI
measures for SecondLook were as follows:
overall 0.483 (0.4284-0.5388), calcification
0.19613 (0.1535-0.2413), and mass 0.28645
(0.2487-0.3252). The differences in FPPI
between the two systems were statistically
significant for overall (p<0.001), calcifications (p<0.001), and mass (p=0.003).
CONCLUSION:

RESULTS:

The sensitivities of M-Vu were as follows: overall 0.881 (95% confidence interval, 0.821-0.941), calcification 1.000, and
mass 0.868 (0.802-0.934). SecondLook
yielded the identical sensitivities (though
the specific true positives were different). The FPPI measures for M-Vu were
as follows: overall 0.288 (0.2452-0.3338),
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To our knowledge, all publications
examining the benefit of CAD have
involved systems developed before the
FDA revised the approval process. These
publications suggest that CAD provides
no value to radiologists. The FDA now
only approves systems that can demonstrate such additive value. Unfortunately,
outside of clinical trials, no publications
D I
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ULTRASOUND
Contrast-Enhanced Ultrasound (CEUS):
an imaging modality with the wind in its sails
The introduction of contrast agents in ultrasound examinations has significantly
extended the applicability and clinical value of conventional ultrasound Contrast
Enhanced Ultrasound. CEUS is often cheaper, safer, better, faster and more convenient
than other forms of diagnostic imaging, and is of course performed without ionizing
radiation. At a time of heightened concerns regarding overall health care costs and the
cumulative impact of ionizing radiation due to medical diagnostic testing, CEUS is often
an equivalent or superior means of establishing diagnoses in many conditions such as
heart disease, detection of tumors, and the characterization of many other pathologies.
This article summarizes some of the most pertinent applications of the
technique, which seems set for a period of widespread expansion.
CONTRAST ENHANCED ECHOCARDIOGRAPHY

In a seminal paper published in 2008 outlining the evidence for clinical use of contrast echocardiography, a UK
group highlighted the fact that echocardiography had, at that
time long been accepted as a practical, cost-effective, and
non-invasive method for examining cardiac structure and
function at rest and during stress [1]. Stress echocardiography
at the time was widely used to assess patients with suspected
or known coronary artery disease (CAD). However, Bhatia
and Senior [1] pointed out that, in a signiﬁcant proportion of
patients, echocardiography failed to produce diagnostically
useful images. The main impediments to satisfactory imaging were obesity and lung disease. Suboptimal images could
be seen in 10% to 15% of patients undergoing echocardiography. This problem was even greater in patients referred for
stress echocardiography. It was estimated that images were
suboptimal in as many as 33% of cases, with poor imaging
of the endocardial border. The consequence of this shortfall
was the suboptimal evaluation of left ventricular(LV) function. Until then, myocardial perfusion could not be reliably
assessed by an echocardiographic technique.
In the light of this situation, Bhatia and Senior [1] set out
the desirable properties of contrast media for echocardiography [Table 1]. Even at that time (2008), Bhatia & Senior concluded that the use of contrast “signiﬁcantly enhanced imaging in routine echo-cardiography and stress echocardiography, frequently allowing the rescue of procedures that did not
provide results of diagnostic quality. Contrast enhancement
can reduce the need for additional expensive tests, thereby
reducing costs and, perhaps more importantly, may spare the
patient further invasive investigations. The authors predicted
that “the beneﬁts of a greater familiarity and use of contrast
in echocardiography will become even more apparent when
the measurement of myocardial perfusion by the technique
is routinely performed. Finally, recent safety concerns need to
be methodically evaluated and in the meantime, patient care
58
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may be best served by assessing the risk and beneﬁts of using
contrast agents on an individual case basis”.
Fast forwarding, it is apparent that the properties desired
by Bhatia and Senior [1] six years ago have been broadly fulfilled. As summarized recently by Seol and Lindner [2], contrast echocardiography is now considered an essential component of any state-of-the-art echocardiography laboratory
because of its ability to provide unique and/or more accurate
information to the interpreter. There are particular situations
and clinical questions where the use of contrast for of contrast
for left ventricular opacification (LV0) is particularly useful,
including stress echo, serial assessment of Left Ventricular
function and the assessment for ventricular thrombi. While
Myocardial Contrast Echocardiography perfusion imaging
for the assessment of coronary artery disease (CAD) is not yet
mainstream there are still niche applications where the assessment of perfusion with micro-bubbles has a high impact.
As Seol and Lindner point out however, as always the
optimization of the use of ultrasound contrast agent in any
hospital or clinic requires unique knowledge of contrastspecific imaging protocols, knowledge of microbubble
administration techniques and a sound laboratory policy
that promotes the use of microbubbles in a safe fashion in

Table 1. Desirable properties of contrast media for echocardiogaphy as
proposed by Bhatia and Senior [1[. Current, approved contrast media agents
meet these requirements.
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In total, the trial involved 1349 patients. The result of the
study confirmed the excellent performance of real-time CEUS
using SonoVue for the characterization of focal liver lesions and
the superiority of the technique over unenhanced ultrasound.
The role that CEUS played in the diagnostic imaging of focal
liver lesions was considered to be at least equal to, and in some
ways superior to CE-CT and CE-MRI as a diagnostic tool.
NEPHROLOGY
FIGURE1. Baseline ultrasound did not detect any lesions (left panel) while contrast
enhanced ultrasound clearly showed one hyperenhancing lesion (right panel). Image
courtesy of World J of Gastroenterology [3].

patients who are most likely to gain benefit. In general however
the safety profile of ultrasound contrast agents has been shown
to be extremely high.
LIVER METASTASES

In a recent paper, Cantisani et al [3] point out that enhanced
ultrasound has completely changed ultrasound liver imaging of
the colorectal cancer patient, notably through an increase in the
sensitivity and accuracy in the detection of metastases. Clinical
studies have reported that, compared to baseline-ultrasound,
the use of contrast agents enables the visualization of more
metastases with significantly improved sensitivity and specificity [Figure 1].
Furthermore, studies have shown that contrast enhanced
ultrasound yields sensitivities comparable to computed tomography. In their review, Cantisani et al. described the state of the
art of the technique, but did issue the caution, that although
CEUS may be considered an effective technique, it still presents the same risk of the important drawbacks of every US
examination, such as operator dependency. The approach also
has limitations in obese patients, non-compliant subjects, and
in cases with intestinal interposition. For these reasons, if the
B-mode US is unsatisfactory, a subsequent CEUS examination
will be suboptimal too.
LIVER TUMORS

Contrast enhanced ultrasound has been proven to be helpful
in the diagnosis, differential diagnosis and follow-up of patients
with focal liver lesions (FLLs). In a review of the literature concerning liver tumor characterization, a group from Würzburg,
Germany described the recent advances in contrast-enhanced
techniques which have improved the rate of detection of focal
liver lesions to at least that obtainable with CT or MRI [4]. The
analysis was based on the findings from important multi-center
trials. Of these, the DEGUM (German Society for Utrasound
in Medicine) trial was a large, multicenter prospective study
that evaluated the diagnostic capability of CEUS using SonoVue, which is a preparation of sulfur hexafluoride lipid type
A microspheres (Bracco Diagnostics). Specifically, the objective
of the DEGUM trial was to characterize Focal Liver Lesions in
daily clinical practice, compared primarily to histology and secondarily to contrast-enhanced computed tomography (CE -CT)
and contrast-enhanced magnetic resonance imaging (CE-MRI).
NOVEMBER 2014
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The advantages of the diagnostic role of traditional gray-scale
ultrasound in nephrology were pointed out in a very recent
paper by Granata and co-workers [5]. The advantages cited
are the absence of ionizing radiation and of nephrotoxicity, the
rapidity of execution and immediate feed-back, excellent reproducibility, not to mention the possibility of actually carrying
out the examination at the patient’s bedside and the low cost of
the technique. On top of this already impressive performance,
Granata et al. recognize that contrast enhanced ultrasound, by
improving on the amount of information available from conventional Doppler, can reduce the diagnostic gap with computed
tomography and magnetic resonance and so represents a major
step in the evolution of clinical ultrasound. They recognise that
there can be several situations in which contrast-enhanced CT
and MRI are indicated (such as evaluation of cystic or ischemic lesions, trauma and ablative therapies of the native and
transplanted kidney), but point out that the use of CT contrast
media can present a risk of contrast-induced nephropathy (e.g.
in elderly patients or those with co-morbidities, and/or renal
dysfunction). Likewise, since gadolinium-based MRI contrast
agents are also contraindicated in cases of severe renal dysfunction on account of the risk of nephrogenic systemic fibrosis,
CEUS may be a viable alternative.

“... the role that CEUS played in the
diagnostic imaging of focal liver lesions
was equal to, or superior than, that of
CE-CT or CE-MR as a diagnostic tool...”

Thus a better knowledge of CEUS and a rigorous codification
of the indications for its use may help to reduce the side-effects
of traditional imaging techniques. The authors however emphasize the fact that although the safety record of the contrast agents
used in ultrasound is well established, as always, whenever a
technique is associated with the infusion of pharmacologically
active substances, the potential advantages and risks of CEUS
should always be borne in mind. For this reason the guidelines
recently published by the European Federation of Societies of
Ultrasound in Medicine and Biology (EFSUMB) should always
be consulted.[6]. In addition to the purely diagnostic uses of
contrast enhanced ultrasound, Granata et al., suggest that a
promising application of the technique comes from the ability
of ultrasound contrast microbubbles to be targeted to spe-
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cific endothelial cell ligands via the use
of monoclonal antibodies. Such labelled
microbubbles could transport bioactive
materials e.g. drugs or genes that could
be delivered inside the cell using specific
mechanisms such as sonoporation, i.e.
ultrasound-induced formation of pores
in cell membranes.
CAROTID ARTERIAL DISEASES

A research group from Munich investigated the imaging of carotid arterial
disease using contrast-enhanced ultrasound [7]. Carotid duplex ultrasound is
the standard of care for the initial diagnosis of carotid artery bifurcation diseases. However in difficult examinations
carotid abnormalities are commonly
encountered and represent a diagnostic challenge. The objective of the work
presented by Clevert et al. was to evaluate the potential of CEUS to improve or
add extra information on carotid arterial disease. The conclusion was that
CEUS with SonoVue enabled the detection and evaluation of carotid diseases.
It is an additional examination to duplex
sonography which remains the firs-line
imaging modality. The use of CEUS for
carotid atherosclerosis could be helpful
in the pre-operative risk stratification of
patients with asymptomatic stenoses.
TECHNICAL ASPECTS OF CEUS: TIPS
AND TRICKS

A recent paper from C Greis [8] deals
with the technical aspects of CEUS. Greis
reminds us that the break-through technical innovation in CEUS was the introduction of contrast-specific imaging modes
on ultrasound scanners, which allow the
direct visualization of signals emitted by
contrast-agent microbubbles. Thanks to
the specific characteristics of microbubble
signals, which are fundamentally different from those of signals back-scattered
from tissue, it is possible to create a microbubble-specific (i.e. contrast-only) image.
However the creation of such micro-bubble-specific signals requires a well-defined
interaction between the contrast agent
microbubbles and the insonated ultrasound beam. Thus, to obtain an optimal
response signal, the insonation parameters (e.g. intensity and type of stimulation
of the microbubbles) should be understood and well controlled together with
an understanding of the post-processing
parameters on the receiver side (e.g.
separation of contrast and tissue signal,
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log compression, attenuation correction
and noise suppression). The parameters
involved in the above phenomena are all
inter-related. As Greis indicates, it is a matter of experience to establish the optimal
balance between the parameters. Although
standard settings from instrument manufactures or by contrast agent manufacturers can be sufficient to obtain good
images even for a beginner in the field, a
full understanding of the main parameters
and settings is important to enable the
optimal configuration of the machine and
the examination strategy as a function of
the individual patient and precise clinical
objective.
OTHER APPLICATION OF CEUS

The references cited above are only
selected examples of the use of CEUS.
Many other papers describe the use
of CEUS in areas such as breast, brain,
spleen or thyroid. More information
can be obtained from the International
Contrast Ultrasound Society (ICUS), or
The European Federation of Societies
for Ultrasound in Medicine and Biology
(EFSUMB)
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FDA approval for new
ultrasound contrast agent
Lumason (sulfur hexafluoride lipidtype A microspheres) isnow approved in
the U.S. for use in adults with suboptimal echocardiograms
Bracco Diagnostics Inc announced
last month that the U.S. Food and Drug
Administration (FDA) has approved its
new ultrasound contrast agent Lumason (sulfur hexafluoride lipid-type A
microspheres, better known internationally in 39 countries as SonoVue) is
indicated for use in adults with suboptimal echocardiograms to opacify the left
ventricular chamber and to improve
the delineation of the left ventricular
endocardial border.
There are an estimated 28 million
echocardiograms annually performed
in the United States; 10% or more of
those exams are reported as suboptimal
and, possibly inconclusive. Lumason,
has an extensive and established safety
profile and has been shown to convert suboptimal images into images of
adequate diagnostic quality. The product has been approved for use in adult
patients with suboptimal echocardiograms, based on data submitted to the
FDA from three multicenter controlled
clinical trials that showed significant
improvement in image quality compared to unenhanced, native images.
“We’re thrilled with the approval of
Lumason as it represents a significant
milestone in the company’s history.
Today’s approval follows a long-term
strategy of delivering the benefits of our
Contrast Enhanced Ultrasound agent
also in the US. Lumason has a strong
reputation and solid track record in
many other key markets, ” said Fulvio
Renoldi Bracco, Head of Global Business Unit Imaging at Bracco Imaging.
To learn more about Lumason, visit
http://imaging.bracco.com/us-en/lumason

Further information and clinical guidelines are avaiilable from:
• The International Contrast Ultrasound Society
(ICUS), www.icus-society.org
• The European Federation of Societies for
Ultrasound in Medicine and Biology (EFSUMB), www.
efsumb.org
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SPORT AND HEALTH IMAGING
Evaluating the impact of ultra-endurance running:
an imaging-based research project
One of the most extreme mountain ultra-marathon
events in the world takes place every year in the
Val d’ Aoste in the Alps.
The Tor des Géants is a 330-kilometre race which
involves a total vertical ascension of 24,000 metres
and which has to be completed in less than 150
hours. Behind this extreme event a medico-scientific
project, the MUST project, has been set up with
the objective of better understanding the impact of
ultra-endurance on the human body, using the most
sophisticated medical imaging equipment available.
We talked to Dr Pierre Croisille, Professor of Radiology
at the University Hospital of St Etienne, France and
scientific coordinator of the MUST Project.

Q Before we get into the MUST research project, please
tell us a bit about the Tor des Géants race itself.

As you indicated, it is indeed one of the world’s ultimate
endurance races. Basically the route starts at Courmayeur,
goes along one side of the Val d’Aoste and comes back along
the other side, finishing back in Courmayeur. The 336 km
long route goes up and down the mountains surrounding the
Val d’Aoste and involves a total climb of 24 000 metres, so
several times higher than Mount Everest. The runners cross
34 municipalities, 25 mountain passes over 2000 metres, 30
alpine lakes and 2 natural parks. Due to the difference between
the highest point and the lowest point, climatic conditions can
be changeable so that competitors can encounter all weather
conditions from sun, rain, wind right through to snow.
And if that’s not tough enough, the regulations of the race stipulate that the trail must be completed in a maximum of 150 hours.
This year the race took place between the 7th and 14th
September, under relatively mild climatic conditions. There
were more than 700 entrants for the race.
The participants came from all over Europe, mostly male
but also including a proportion of women. They came from
all walks of life and professions, ranging from purely sedentary occupations to physically demanding activities. About
the only common feature among the participants is their
devotion to extreme endurance events.
This year there were 444 finishers and the outright winner
was the Italian Franco Colle who completed the course is an
amazing 71 h 49 minutes.
And while a common reaction for those who actually
cross the finishing line is to say “never again” it’s amazing
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The coordinator of the MUST project is Professor Pierre
Croisille, MD, PhD.
Pierre Croisille has been involved in various European
projects in cardiac MR imaging and now has more than
20 years of experience in the field. Prof. Croisille is the
head of the radiology department in the Saint-Etienne
University Hospital and is Director of the Creatis lab for
Medical Imaging Research in the University of Lyon.
email: croisille@creatis.insa-lyon.fr
Further details of the MUST project can be found at www.
creatis.insa-lyon.fr/MUST
Prof. Croisille is a keen cross-country skier.

that, after a couple of days, most people are ready to sign up
for the next year.
In fact this year we even had 15 people — we call them
the “senators” — who have taken part in every Tor des Géants
race since it was started five years ago.

Q It all sounds very exhausting so let’s quickly move

on to the MUST project that you coordinate, with
its objective of evaluating the impact of such ultraendurance events on the body.

First of all, let’s get one thing clear. The Tor des Géants
is an ultra - endurance event which, almost by definition,
means that it attracts only highly motivated individuals with
a particular passion for pushing themselves and their bodies
to the limits.
For common mortals, who don’t — or can’t — aspire to
taking part in races like the Tor des Géants, this does not at all
mean that they should abandon any form of exercise.

Considered one of the toughest of all endurance events, the Tor des Géants takes
place every year in Val d’Aoste in the Alps. The runners cross 34 municipalities, 25
mountain passes over 2000 metres, 30 alpine lakes and 2 natural parks.
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Ultrasound and elastographic examinations were carried out using Aixplorer systems from Supersonic Imagine.
In addition MRI exams were carried out using a Siemens 1.5T MRI system. All images were handled using the
cloud-based VUE PACS platform from Carestream.

On the contrary, it is now well-established that even a little exercise has a beneficial effect. There are many publications on
this subject but a recently published report
from an American research group is noteworthy if only because of the sheer numbers of subjects included and the length of
the follow-up period of their study (Lee et
al. Leisure-time running reduces all-cause
and Cardiovascular Mortality Risk. J Am
Coll Cardiol 2014; 64: 472 - 81).
The group analyzed a cohort of no
fewer than 55000 adults for a mean followup of 15 years. The conclusion was clear:
there was “consistent long-term mortality
benefits of leisure time running. Running
even at relatively low doses (5 to 10 min/day,
so below the current minimum guideline of
vigorous -intensity aerobic activity) was sufficient for substantial mortality benefits”.
That’s an important message — you
don’t have to take part in ultra-marathons
to benefit from physical exercise.
However from a medical/scientific point
of view, ultra-endurance events such as the
Tor des Géants are also very interesting since
they enable the effect on the body of such
extreme events to be analyzed in detail. This

The Must project would not have been possible without
support from three industrial sponsors. Siemens provided an 1.5T MRI machine in a mobile truck. Supersonic
provided two Aixplorer ultrasound elastography systems
and Carestream provided imaging and archiving services
from its cloud-based VUE PACS platform.
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has been described by a paper from the wellknown Lausanne, Switzerland group of Sports
Scientists (Millet GP and Millet GY. Ultramarathon is an outstanding model for the study of
adaptive responses to extreme load and stress.
BMC Med. 2012; 10: 77). In fact, as Grégoire
Millet himself points out “During ultra-trail
events, the body is p ushed to its limits. The
sport therefore allows a better understanding of
phenomena that, from an ethical stand point,
would be impossible to test in the laboratory.”
Our “MUST” project analyzing the participants of the Tor des Géants event is an
example of this.
Thus, you can assume that the inflammatory phenomena resulting from ultraendurance events are responsible for the
functional disorders seen at the end of the
race. The project could therefore allow us to
identify and fully characterize what would
basically be a new model of human tissue
stress, involving inflammatory levels that
are close to those observed in severely ill
patients such as those in intensive care units,
for example with multiple trauma injuries
or after myocardial infarction. It is of course
difficult to include such severely ill patients
in clinical trials. However by evaluating
innovative quantitative imaging methods
and analyzing new serum bio-markers in
runners under conditions close to those of
severely ill patients, we may be able to accelerate the transfer and the validation of newly
developed methodology into routine clinical
applications.

Q So what exactly does the MUST
project involve?

In essence, the project involves following
the runners at several time points during
the race, namely at the start, in the middle of
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the race, immediately after the race and then
finally a few days after the race. We carry
out several analyses: MRI and echographic
ultrasound examinations and we also take
blood samples for subsequent in vitro analyses of certain serum biomarkers, such as
heat stress proteins. The MRI are principally focussed on leg muscles, the heart and
brain. For each subject, all this takes about
60 minutes, so from a logistical point of
view it is impossible to examine all 700 runners, especially since they are so motivated
that the idea of missing the start of the race
simply to enable us to carry out MRI exams
would be unacceptable. For this reason we
had to restrict ourselves to a sample of 50
runners, of whom 27 actually completed
the race (This percentage is broadly similar
to the finishing numbers of the race overall where there were 380 finishers out of
approximately 700 starters).

Q So in practice how did you carry
out these exams?

This is where we depend greatly on
the support of our industry sponsors.
Siemems provided us with a mobile 1.5 T
MRI system in a truck which was parked
at the starting (and finishing) line at Courmayeur. We also had at Courmayeur two
ultrasound elastograph systems provided
by Supersonic Imagine. To handle all the
resulting images we used the VUE PACS
system from Carestream. In addition we
took blood samples for subsequent analysis by our colleagues in Liège, Belgium.
It was gratifying that all these systems
functioned perfectly from the technical
point of view. The most difficult practical aspect of the project was in fact the
scheduling of the runners. As I said before,
they are so motivated that there is no question of them changing their schedule just
to suit us. Likewise, in the mid-point and
end-of-race sampling times it is impossible
to predict when the runners will actually
turn up. It makes scheduling of patient
visits in a hospital look easy.

Q And what about the results?

We are now starting the process of the
analysis of this mountain of precious data,
which is carefully and safely stored. We
hope that we should be able to come out
with our findings by May or April of next
year, in any case before next year’s Tor des
Géants race.
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A PATIENT’S POINT OF VIEW
By Joyce Wilcox Graff

The Patient’s Perspective on
Radiation Exposure
Under the pressure of heavy work-loads, it is all too easy for radiologists to
fail to appreciate how patients see issues such as the radiation dose connected with the imaging they undergo.
This article puts the patient’s point of view.
Patients have had concerns about radiation
exposure in medical imaging long before the
current alarming stories in the press. Parents
worry about voluntarily exposing their children
to radiation. We know from history that radiation causes genes to change. People who already
have a genetic risk factor for cancer worry that
even the small amount of radiation in an x-ray
might have long-term consequences.
For all hereditary renal cancers (HRC), we
have learned to perform periodic screening
to look for problems in all the areas at risk. In
some cases there are blood tests, but for the
most part we use medical imaging for surveillance. Balancing benefit and risk for these
patients is a very real concern.
THE BENEFITS

Since 1962 I have been intimately involved
in the care of people with von Hippel-Lindau
disease (VHL), which is caused by one tiny
misspelling in one gene that increases the risk
The author
Joyce Wilcox Graff, is
CEO, Powerful Patient Inc.,
Brookline, MA 02446 USA
http://powerfulpatient.org &
the VHL Alliance
Ms Graff founded the VHL Alliance in 1993.
The VHL Alliance serves people with von Hippel-Lindau syndrome
throughout the world.
Powerful Patient, Inc., founded in 2007, provides patient advocacy services and a weekly podcast on topics of interest to
people with complex medical issues and disabilities. Ms. Graff is
the editor and contributor to the VHL Handbook and the HLRCC
Handbook, guides to living with and managing these complex diseases. Her husband died of VHL in 1977, and her son has VHL.
She has visited and spoken with families and physicians about
VHL in 29 countries on six continents. She and the VHL Alliance
are in touch with people with HRC in 108 countries.
email: joyceg98@gmail.com
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of tumors of the retina, brain, inner ear, spinal
cord, kidney, pancreas, and adrenal glands. No
matter which of these occurs first, it becomes an
early warning system that can be used to protect the patient from the worst consequences of
these tumors.

“ ... an “average” patient with von HippelLandau syndrome diagnosed at age 14
will have at least one CT and/or MRI
examination annually for a lifetime
stretching to age 60 and beyond. That’s
easily 100 MRIs and/or CTs over 46 years
– and that may be a low estimate...”
Any patient who presents with kidney cancer
at a young age (under 50), with multiple kidney cancer tumors, especially on both kidneys,
should be evaluated for the possibility of a
genetic risk factor. While 80% of such patients
are likely to have family history of the condition, 20% will be the first in their family ever
to have it. When issues are identified early, we
have time to find the right doctors, make a
good plan, treat successfully, avoid crisis, and
avoid metastatic cancer.
Hereditary Renal Cancer (HRC) includes
VHL, and also hereditary papillary renal cancer
(HPRC), hereditary leiomyomatosis and renal
call cancer (HLRCC), Birt Hogg Dubé (BHD),
Tuberous sclerosis (TS), Succinate Dehydrogenase (SD), and several other syndromes that are
less well described. In each cases, there is more
to the story than kidney cancer. [1]
Skin cancers occur on the surface and can be
seen with the naked eye. However, the tumors
in people with HRC nearly always occur internally, and frequently display no symptoms until
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they are seriously advanced. Symptoms of kidney
cancer usually do not occur until the tumor has
metastasized. Before 1980 there was little medical
imaging available, and each tumor led to a crisis.
Today, with the advances in medical imaging we
are able to find tumors at early stages, monitor
their progress, and choose the right moment to
intervene.
There is documented evidence that people who
have been in a program of systematic surveillance
after 1990 (with modern imaging) live at least 16
years longer than those who have not. [2]
WHICH IMAGING MODALITY TO USE?

Ultrasound is inexpensive and does not use
ionizing radiation. It would seem to be the perfect choice. However, the quality of an ultrasound
image is highly dependent upon the skill of the
operator, the condition of the machine, and the
size of the patient. Results are more accurate for
thinner patients. Even if all these conditions are
optimal, ultrasound misses more tumors than it
finds. It does not detect the tissue of some kidney
tumors, especially those of HLRCC, and it will not
see very small tumors (under 2 cm).
Magnetic Resonance Imaging (MRI) does not
use ionizing radiation, and it does detect small
structures. In HLRCC, renal tumors have been
known to metastasize at 1 cm. For HLRCC, MRI
is used with thin slices to find these small tumors.
But there are issues of cost, availability, and the
time it takes in that confining tunnel to perform
an MRI. A significant number of people require
Valium or anesthesia to get through the claustrophobic experience.
Computed Tomography (CT) is less expensive,
more available, and it finds most small structures.
The tunnel is short and the procedure is quick,
so it does not provoke the same level of stress. Its
drawback is the amount of radiation required to
get a good image of internal organs like the kidney.
For both MRI and CT, the contrast dyes used
may also be of concern. There are now very good
guidelines for radiologists about the use of contrast agents with people with compromised kidney function. The dye must be flushed out of the
system in a timely manner. That means that the
kidneys need to filter and the GU apparatus needs
to eliminate it within a few hours. If the kidneys
are not working at the normal filtration rate, there
is increased risk of Nephrogenic Systemic Fibrosis
(NSF). It is therefore critically important to verify
the patient’s kidney function prior to administering contrast dues. The ordering physician should
be reminded to order kidney function tests to be
66
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completed prior to the scan, or the scan may need
to be delayed. The patient should also be reminded
to be well hydrated to assist the body in flushing
out the contrast dye.
There is now general agreement that all children – especially those with some genetic condition – should avoid radiation unless truly medically necessary. While there is no specific evidence
that medical imaging increases the risk of future
cancers, there is compelling circumstantial evidence that, although there is no specific threshold,
low individual doses of radiation received over
a period of years are equivalent to higher doses
obtained at one time and that ionizing radiation
predisposes to germline mutations in HRC. [3]

“ ... Only a few years ago, it was
practically impossible to learn just how
much radiation had been delivered in
the course of a CT examination. ...”

TRACKING RADIATION EXPOSURE

Industry has long understood the need to protect staff from radiation exposure in the workplace.
Limits are in place for the maximum radiation
exposure permitted among the staff. Traditionally,
however, little attention has been paid to the exposure of the patient, because “the benefit outweighs
the risk.” As more focus was placed on improving
CT image quality and reducing the time it takes to
complete the scan, radiation levels rose. Since 2006
the International Atomic Energy Agency (IAEA)
has led an effort worldwide to reduce the radiation dose delivered to the patient, and to facilitate
tracking of the delivered dose so that in future we
can carry out retrospective studies that will answer
some of these questions.
Typically, on a global scale, CT constitutes
around 5 % of the imaging examinations using
ionizing radiation but contributes 30–40 % to the
radiation dose delivered to the population from
man-made sources, excluding radiotherapy. Only
recently has it been reported that patients receiving multiple CT examinations were being exposed
to patient doses that exceed the average occupational dose over a working life of most workers. [4]
An “average” VHL patient diagnosed at age 14
will have CT and/or MRI at least annually for a
lifetime stretching to age 60 and beyond. That’s easily 100 MRIs and/or CTs over 46 years – and that
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may be a low estimate. In some
research protocols, or to monitor
a tumor, there are periods when
the patient may undergo CTs every
3-6 months, both with and without
contrast. And that’s just one organ.
This patient is likely seeing multiple specialists (e.g. for kidney,
pancreas, lung). Coordination of
the various scans is essential.
PROGRESS

Only a few years ago, it was
practically impossible to learn
just how much radiation had been
delivered in the course of a CT
examination. Different machines
calculated those values differently,
if at all. Today the technical challenges of communication of dose
data between imaging machines
from different vendors have been
reasonably met, making tracking
of procedures and dose a reality
through cooperating institutions
in a Picture Archiving and Communications System (PACS). [5]
These values are stored automatically with the images in the
PACS at each institution. There
is work going on worldwide to
coordinate data contained within
PACS systems to cover entire
states, provinces, and countries,
and to make provision for sharing
between PACS. This not only helps
in measuring cumulative radiation
exposure but also reduces duplicative imaging carried out at different centers. There is also an
effort to transcribe these values
into the patient’s Electronic Medical Record (EMR), and to keep one
EMR for each patient, not just for
one hospital or medical practice.
This involves having one consistent
patient identifier across all jurisdictions. In the European Union, with
national health systems, implementation is already progressing well.
In the United States, this is only just
now beginning to be discussed.[6]
While large US groups such as Kaiser Permanente already have EMRs
in place, if a patient goes outside
the group for scans or treatment,
that information is usually not captured and important data lost.
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There is also a concerted
worldwide focus on making
sure that when a medical image
is needed, the right modality is
chosen that will use the lowest
possible radiation does that will
give the image needed to answer
the medical question. The scan
should be medically justified
by the physician, and the dose
should be carefully optimized by
the radiologist. And the patient
needs to understand the considerations and be part of this
discussion.
Previous scans can provide
important information on the
rate of tumor growth. Radiation
dose information can be used not
only to track cumulative risk, but
could also be used to optimize
dosage. If we are aware of the
dose used in a previous scan, and
the quality of the image created,
we can make smarter decisions
whether a lower dose would also
provide an acceptable image.
[7] Various proposals have been
tested, mostly dependent upon
the patient keeping track of his
own exposure on a handwritten
card like a vaccination card. The
optimal way to track, which is
being implemented in a number
of countries [8, 9, 10] is for the
machine to report dosage along
with the scan in the PACS and
the value from the PACS to be
recorded into the patient’s EMR
giving the physician access to
that information when ordering
the next scan.[11] The European Union (EU) Directive on
Patients’ Rights in Cross-Border
Healthcare will help to promote
the implementation of PACS systems nationwide and to promote
the interoperability of these
national systems across the EU.
CONCLUSION

From a patient’s perspective,
there is significant long-term
benefit to be gained from the
judicious use of medical imaging. There is even greater benefit
to the patient in recording radiation dose, tracking exposure over
time, and using this information
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in planning the next scan.
Most of all, it is important for
both the physician and the radiologist to involve the patient in
making these decisions. Patients
are already being advised to ask:
•Why do I need this exam?
• How will having this exam
improve my health care?
• Are there alternatives that do
not use radiation and which are
equally as good? [12]
Radiologists should be prepared to discuss these issues
with their patients. Remember
that medicine is a team sport,
and that the patient is an integral
part of the team.
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RADIOLOGY DISPLAYS

Survey of challenges and
opportunities in modern radiology
Barco, the developer and manufacturer of high quality diagnostic displays
recently sponsored a survey of over 200 radiologists in Europe and North
America to gather their thoughts on the current challenges in radiology and
ways to improve clinical practice. The results reveal some remarkable insights
into the typical challenges of a radiologist.
The survey:
The majority of radiologists surveyed
were from hospitals, but a significant
proportion worked in imaging centers,
independent radiology practices and
screening centers. The radiologists read
images from all imaging modalities: CT,
MRI, Ultrasound, Digital Mammography. More than 90% of respondents
reported also reading plain film X-rays.
When asked about the major challenges they faced, 74% of respondents
answered the sheer volume of image
studies; 53% cited the growing complexity of image studies; and 52% changes in
reimbursement. 37% of the radiologists
reported being concerned about keeping
up with new equipment and technology
and the on-going need for training. 35%
were concerned about malpractice risks
(although this was more of a concern for
US radiologists than Europeans)
Displays/monitors:
The average number of displays
(monitors, either diagnostic or nondiagnostic) per radiology workstation
was 3.6, of which the average number of diagnostic quality displays per
workstation was 2.5.
For diagnostic quality displays, the
majority of respondents (61%) used
both color and grayscale.
Regarding the most important aspects of diagnostic display
systems affecting reading performance, the overwhelming response
was image quality (91%), followed
by efficient workflow (77%). Ergonomics was next with 50% while
43% of the survey respondents
quoted image consistency as being
important.
NOVEMBER 2014
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Wished-for improvements.
The radiologists were then asked to
rate the impact of possible feature changes
on the improvement of the overall reading experiences. A scale of 1 to 5 was
used, with 1 being not at all likely to be
an improvement and 5 being extremely
likely to improve the reading performance. On this scale, faster image loading
was rated on average at 4.1, followed by
faster image manipulations, on average
4.0. Higher spatial resolution was rated 3.4
and image uniformity next at 3.2, closely
followed by reduced screen glared.
A similar scale was used to evaluate the
likely impact of possible improvements
in specific screen features. Ambient light
compensation was considered most likely
to enhance clinical practice (on average
scoring 3.3) with a larger screen surface
(3.2) and the ability to increase brightness
to see more details (3.1). Having color and
grayscale on a single screen rated 3.0.
Ergonomics
The importance of ergonomics rated
on average 3.9 on a scale of 1 to 5, with
5 being extremely important. When
asked what particular ergonomicsbased problems they suffered from, 66%
of the radiologists replied eye fatigue,
56% neck strain, 52% back pain. Only
13% reported no problems at all. Easy
adjustment of the stand was considered
the ergonomic feature most likely to
enhance the reading experience (3.6, on
a scale of 1 to 5 with 5 being extremely
likely). Ambient room lighting was next
(3.3) followe dby keyboard.task lighting.
Breast imaging
Of the radiologists who specialized in
breast imaging, 41% used mammograD I
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Barco of course drew heavily on the results of the
survey on what radiologists found important in displays. in the development of their latest product. The
result is the new Coronis Uniti system. Responding to
the importance that the polled radiologists attributed
to ergonomic features, the new system was specifically designed to maximize ergonomic efficiency.
The importance of this feature is likely to be all the
more important in the future, given that a significant
number of radiologists considered that workloads will
continue to grow and become more complex. The system’s 12MP color screen offers the highest resolution
available on the medical imaging market today. The
system is designed for both PACS and breast imaging.

phy, 37 % breast ultrasound, 36% breast
MRI and 14% breast tomosynthesis.
Of the major challenges experienced
in the detection and diagnosis of breast
cancer, 21% of respondents cited complex multimodality case work-up, and
17% cited detection of early phase cancers. 10% found visualization of calcifications to be challenging and 9% were worried about how to minimize call-back
rates without missing cancers. Regarding how they kept up-to-date in trends
and technology in mammography, 62%
cited tradshows and conferences, 58%
medical journals and 52% radiology
magazines.
Asked if they could only have one
new feature added to their mammography system which would it be?
30% specified higher resolution, 18%
wanted faster image loading and 14%
wanted higher contrast.
69

18/11/14 12:04

CARDIAC IMAGING
By Dr L Navaravong and Dr G Sigurdsson

Lack of correlation between C-reactive
protein levels and coronary atherosclerotic
plaque as detected by CTA
In this article, we present a summary of our recent work which evaluates the relationship between serum C-reactive protein levels (CRP) and
atherosclerotic plaque in the coronary arteries as detected by coronary
computed tomography angiography (CTA).
It is well known that inflammation plays a role in
the pathogenesis of atherosclerotic cardiovascular disease and that C-Reactive Protein (CRP) is a non-specific
acute marker for inflammation [1,2]. CRP is primarily
produced by liver cells, but recent findings also show
local CRP production from atherosclerotic sites [3,4]. In
population studies, genetic loci can explain variable levels
of CRP but those same genetic markers are not associated
with cardiovascular events [5]. This might suggest that
CRP levels represent overall atherosclerotic burden or
acute inflammation in early plaque formation.
Prospective clinical investigations of subjects without known coronary artery disease have suggested both
a weak [6] and stronger [7] relationship between CRP
levels and cardiovascular events. Treatment of elevated
CRP levels with statin therapy has been associated with
improved outcomes in both primary [8] and secondary
[9] prevention.
Due to the non-specific nature of CRP elevation, it has
not been generally accepted for risk stratification or the
guidance of medical therapy. Current ACC/AHA guidelines for medical therapy of coronary artery disease have
their main focus on standard risk factors [10]. The standard
clinical risk predictors for cardiovascular events such as age,
male gender, high blood pressure, cholesterol and smoking
are derived from the old (more than half a century) Framingham study and are only modest in their accuracy [11].
Direct visualization of coronary calcium by non-contrast CT
has been able to give more individualized risk stratification.
Calcium scoring improves on the standard risk factors [11].
The downside of calcium scoring is that the calcified portion
of coronary atherosclerosis is thought to primarily represent
chronic disease.

To improve on this shortcoming of calcium scoring it was
thought that an acute inflammatory marker such as CRP
might have added value. A large study in which both calcium
scoring and CRP levels were measured showed that the use
of both parameters improved the prediction of future events
compared to standard risk factors but not more than what
each parameter could provide individually [12].
The non-calcified portion of coronary plaque has been
associated with plaque rupture and acute events. This can be
detected by contrast-enhanced CTA.
CLINICAL TRIAL

There are only limited data available on the relationship
between CRP levels and the character of plaque burden as
measured by CTA. This was why we carried out our study to
investigate whether the overall atherosclerotic type or burden
would affect CRP levels [13]. The study was carried out at
the Minneapolis Veterans VA Medical Center. We assessed
patients without known coronary artery disease, unstable
angina or myocardial infarction.
The Society of Cardiovascular Computed Tomography
(SCCT) has advocated reporting coronary plaques as calcified, non-calcified and mixed (both calcified and non-calcified). Figure 1 shows examples of images of the three types
of atherosclerotic plaques. We evaluated 92 patients, with a
mean age of 57 years old. Of our patients, 22% had diabetes
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This figure demonstrates the three different types of coronary atherosclerotic
plaque. The left panel is calcified plaque, the middle panel is mixed plaque
and the right panel is non-calcified plaque..
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and BMI (P < 0.05). The total number
of mixed plaques per patient was associated with age (P < 0.05) and diabetes (P
< 0.02). The total number of noncalcified
plaques was associated only with diabetes
(P < 0.01). When we combined the three
types of plaques in the model, the total
number of plaques per patient was associated with age (P < 0.01), diabetes (P < 0.02)
and statin therapy (P < 0.05).
LIMITATION OF STUDY

Number of atherosclerotic plaques and C-reactive
protein (CRP) quartiles. The X axis represents CRP
quartiles (for CRP concentrations in each quartile
see Table 1) and the Y axis represents the number
of coronary segments with each type of plaque (no
plaque, calcified plaque, mixed plaque and noncalcified plaque).

mellitus and the median CRP level was
2.75 mg/L. The majority of patients had
coronary artery disease and no association was found between calcium score and
CRP.
We divided the patients into 4 groups
based on their CRP levels and found no
association with baseline characteristics
[Table 1] or plaque type [Figure 2]. Grouping of patients based on the number of
atherosclerotic plaque types was also not
associated with CRP levels. Multivariate
stepwise analysis of the total number of
calcified plaques per patient was found
to be associated with age (P < 0.0001)

The lack of association might have
been due to underestimation of the noncalcified plaque burden [14], medical
treatment [8-9] and patient selection.
Cardiac CT technology has improved
significantly over the past decade and
recent studies suggest that unstable
plaque can now be detected in emergency
room patients [15]. Most patients in our
study were seen in an outpatient setting
and without any reason to suspect acute
coronary syndrome or unstable angina
where patients with unstable disease
might have higher CRP levels and more
non-calcified plaque [16].
CONCLUSION

We showed that there was no association between the serum levels of the
inflammatory biomarker CRP and different atherosclerotic coronary plaque
types as detected by CTA. CT technology
has improved significantly over the past
decade and with improved plaque analysis, it may be still possible to find a role
for inflammatory biomarkers such as CRP
which could help in predicting cardiovascular events and guide medical therapy.

This figure demonstrates the three different types of coronary atherosclerotic plaque. The left panel is calcified
plaque, the middle panel is mixed plaque and the right panel is non-calcified plaque.
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ULTRASOUND
By Dr Boris Tse

Pocket-sized versus standard ultrasound machines in
abdominal imaging
Traditionally, primary clinical assessment of a patient
includes history taking and clinical examination such as
inspection, auscultation, palpation, and percussion. These
could be considered as the art of modern medicine and are
fundamental to our clinical practice. However, medical practice is an ever-changing science. Technology advances and
scientific research continuously change our understanding
of the medical world. The art of clinical practice is slowly
amalgamating with advanced technology in medical science. A good example is the development of pocket-sized
ultrasound machine, which may combine or even replace
physical examination in the near future.
An ultrasound system is an important method of noninvasive radiological investigation. Thanks to the fact that
it does not involves radiation, this imaging modality is
considered as one of the safest investigation tools. To date,
there have been no identifiable significant adverse effects
of ultrasound examinations [1]. This makes ultrasound
the first line investigation in many clinical settings.
Ultrasound allows for dynamic real time examination that provides important information for diagnosis
and management. Its role in cardiac, abdominal, and
obstetric & gynecological imaging has been well established. Echocardiograms are widely used in assessing
valvular movement and cardiac ejection fraction. As
for abdominal examinations, ultrasound is reliable and
accurate in the diagnosis of solid organ pathology. In
addition, ultrasound plays a significant role in obstetrics e.g. as in fetal assessment. Given the number and
breadth of such applications, ultrasound is an absolutely indispensable tool in everyday clinical practice.
However, the application of ultrasound in the primary care setting is limited by various factors. At a
clinical resource allocation level, instant access to
ultrasound services is not always possible. As is the
case with most radiology examinations in many countries, standard ultrasound examinations usually have a
The author

POCKET-SIZED ULTRASOUND SYSTEMS

Studies have shown that pocket-sized ultrasound
machine was suitable for cardiac imaging [4,5]. A
recent publication by a Belgium group proposed the
use of pocket-sized ultrasound machines for routine
assessment of fetal growth and fetal wellbeing during
pregnancy [6]. However, application to other parts of
the body was unclear because of several potentially
limiting factors such as probe frequency and the performance of the monitor.

Our group performed a study to compare the image
quality obtained from a pocket-sized ultrasound
machine and a standard ultrasound machine in abdominal imaging [7] In our study, the pocket-sized ultrasound machine was the GE Vscan from GE Healthcare
[Figure 1]. The standard ultrasound machine was the
Philips iU22 (C5-2 Probe, iU22 Intelligent Ultrasound
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The history of portable ultrasound machines dates
back to the 1960s when the transducer was developed
[3]. However the first portable ultrasound machines
were bulky and required to be continuously connected
to a mains power supply. Battery powered systems did
not arrive until relatively recently. Small, light pocketsized devices became available in 2009. These provide
physicians with the opportunity to acquire high-quality
internal images that facilitate the establishment of a
diagnosis at the initial consultation. Its potential to
change medical practice was the reason Time magazine
selected it as one of the best inventions in 2009.

COMPARATIVE STUDY

Boris Tse, MBCB
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long waiting time, especially in the public sector. With
demand for imaging services continuing to grow, a
further increase in waiting time is to be expected.
Not only does this delay the establishment of the diagnosis, but also understandably leads to unnecessary patient
anxiety. At the patient level, the need to travel to a specialized imaging center for formal sonographic examination
may pose difficulties, particularly for elderly patients and
those living in rural areas. At the financial level, acquiring a
standard ultrasound machine is a substantial investment. A
standard ultrasound machine typically costs around USD
50 000 [2]with the result that many primary health physicians may not be able to acquire an ultrasound machine
for their clinic. These potential disadvantages of standard ultrasound machines have led to the development
of smaller and less expensive devices so that primary care
physicians can access ultrasound services in their practice.
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FIGURE 1. The comparative study of a pocket-sized
ultrasound sy6stem and a standard ultrasound in
abdominal imaging indicated that pocket-sized systems
are suitable in pathologies whenever fluid and stones
are suspected. However parenchymal pathologies in the
solid organs, such as tumors or abscesses, should be
examined using a standard ultrasound machine.

System;). A radiologist with more than
10 years experience in ultrasonographic
imaging performed all the examinations. Patients were first examined
by the standard ultrasound machine
and then followed by the pocket-sized
ultrasound machine. The time taken
for imaging using both machines was
standardized to reduce bias. The diagnostic quality of the images of normal
anatomy and common intra-abdominal pathologies were then compared.
RESULTS

Most of the abdominal organs such
as liver, gallbladder, spleen, pancreas,
and kidneys could be well visualized
using the pocket-sized ultrasound
machine. Abdominal aorta and the
inferior vena cava were easily identified with the assistance of color
Doppler. Our results showed that the
pocket-sized ultrasound system was
able to detect pathologies that have a
high intrinsic contrast difference, such
as hydronephrosis, gallstones, intrahepatic ductal stones and dilatation,
intra-abdominal collection, major vessel abnormalities such as abdominal
aortic aneurysm, and fluid collection
(pleural effusion or ascites). These
results suggest that pocket-sized
ultrasound machines are suitable in
pathology whenever fluid and stones
are suspected.
Our findings on the other hand demonstrated that parenchymal pathologies
NOVEMBER 2014
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in the solid organs, such as tumors or
abscesses, should be examined using
a standard ultrasound machine. Since
a high contrast resolution is required
to detect subtle parenchymal changes
of these pathologies, the narrow field
of view and poorer penetration of the
pocket-sized ultrasound machines may
not be adequate to reveal such changes.
A study in Norway found that routine use of pocket-sized ultrasound
improved diagnostic accuracy [8].
The use of pocket-sized ultrasound
machines in the primary care setting,
enables additional diagnostic information to be obtained, thus allowing for
more appropriate and timely referral.
Also by allowing the primary care
physician to diagnose simple intraabdominal pathologies, the need for
formal ultrasound services is reduced.
Finally, pocket-sized ultrasound
machine costs approximately onefifth of a standard ultrasound machine
which is a significant financial benefit,
especially to rural or low-resourced
communities.
LIMITATIONS

However, physicians must be aware
of the potential drawbacks and limitations of the use of pocket sized ultrasound machines. Although our study
suggests that the image quality of
pocket-sized ultrasound machine in
certain intra-abdominal pathologies
is comparable to that of a standard
ultrasound machine, it is well known
that the quality of ultrasound examinations operator dependent. Proper
training is required to master the technique and to improve diagnosis accuracy. Whenever in doubt, referral for
formal examination using a standard
ultrasound machine operated by an
experienced technologist or radiologist is recommended.
The role of high performance
pocket-sized ultrasound machine
should however not be limited to
diagnosis. For example, image-guided
interventional procedures are generally considered safer and have fewer
complications. Medico-legal incidents
D I
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can thus be avoided if it is possible to
use a pocket-sized ultrasound machine
in interventional procedures. As the
findings of our study showed, satisfactory image quality can be obtained
for the detection of fluid in abdominal and pleural cavities. The use of
pocket-sized systems in image-guided
procedures such as pleural and ascites drainage should be further evaluated. Breast and thyroid imaging and
image-guided biopsy are other potential areas that warrant exploration.
With the advancement of technology, it is likely that even smaller
machines with higher performance
and more penetrating power will be
developed. These will further revolutionize medical practice for the ultimate benefit of patients.
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TE C H N OLOGY UPDATE
Siemens unveils new MR application for prostate
cancer diagnostics
Currently, patients who show a
rising serum prostate-speciﬁc
antigen (PSA) value usually
undergo a transrectal ultrasound
(TRUS)-guided biopsy, which
typically involves sampling of
tissue from twelve points in the
prostate according to a pre- established pattern. Unfortunately the
probability of detecting a carci-

The new system enables non-invasive 3D morphology imaging of the prostate to be obtained
in less than 10 minutes.

noma using this method is only
about 50 percent, since ultrasound
depicts the prostate itself but
often does not reveal the position
of a carcinoma. A consequence of
this scenario is that it may take
two or more years before a deﬁnite diagnosis is obtained.
Use of a different imaging
modality can be of significant
help. In this context, multiparametric prostate MRI, which
enables physicians to probe tissue parameters such as cellular
density (with diffusion-weighted
imaging) in addition to being able
to depict the anatomical features,
is currently the most reliable procedure available to either classify
a prostate carcinoma (if present)
or to rule it out. Recent studies
suggest that this can be done with
more than 89 percent certainty,
which effectively means that a
patient with a negative MRI result
should not need to undergo any
further biopsy.
However, despite these advantages there have been practical
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difficulties in the implementation
of MRI in prostate cancer. It is
a time-consuming examination
method, and requires the application of an MRI receiver coil in
the patient’s rectum. In addition,
because of the sheer quantity of
data to be processed, evaluating
the results has previously been a
very demanding task for the treating physician and the results were
often difficult for the referring
urologist to interpret.
To address these issues, Siemens has introduced the SEEit
solution which makes the examination as comfortable as possible
for the patient. The combination of
highly refined body coils and dedicated software applications helps
to shorten the examination time
to ten minutes. In addition the use
of newly designed coils means that
endorectal coils are no longer necessary. Interpretation of the results
by the referring urologist is now
made extremely simple through use
of a standardized PI-RADS classification system (analogous to the BIRADS system in breast cancer). The
location of cancer-suspicious foci is
intuitively visualized in a schematic
drawing of the prostate.

The newly designed coil means that there is no
longer any need for the use of an endorectal coil.

The net result is that an accurate diagnosis can be obtained
enabling prostate cancer to be
classified at an early stage or
ruled out with a high degree of
certainty.
SIEMENS
ERLANGEN, GERMANY
www.siemens.com
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Ultrasound system especially
suited for technically difficult
patients

Scanning for technically difficult patients (TDP) has always
been challenging for physicians
and the number of such patients
is steadily increasing. The need for
image quality is critical for confident diagnosis. The new DC-8 Exp
ultrasound system from Mindray
brings together a set of innovative
solutions to enhance the carrying out of conducting ultrasound
exams for patients across all ages
and body types. Mindray’s proprietary probe technology and
user-defined interface enable an
expert diagnosis to be established.
mQuadro, Mindray’s high end
ultrasound architecture, empowers
the DC-8 Exp to offer fast and reliable results, making it an optimum
choice for the diagnosis of difficult
patients. The term mQuadro signifies the combination of four innovative technical aspects, including high speed hardware module,
advanced frontal transmission/
reception, powerful parallel processing, and patent intelligent algorithms. Together these raise the
diagnostic capability to a new level.
MINDRAY
SHENZHEN, CHINA
www.mindray.com
75

18/11/14 12:05

TECHNOLOGY UPDATE
Powerful 3-in-1 imaging solution
The new CRANEX 3Dx Cone beam
CT system from Soredex is an agile inoffice imaging solution for a variety of
clinical application areas. It combines
excellent panoramic and cephalometric
imaging with advanced CBCT modality. Offering three field of views (FOVs:
5x5cm, 6x8cm and 8x8cm) as standard
and two further, optional larger FOVs
(8x15 and 13x15), the new system
offers high, standard and SOREDEX
MiniDose (MDS) resolutions for each

decisions for a wide range of clinical
applications. With diagnostic information in the palm of a hand, the
system helps give a greater clinical
confidence, with immediate visual
validation of what is felt and heard.
The time patients need to wait for
the provision of clinical information
to guide appropriate course of care is
reduced.
GE HEALTHCARE
CHALFONT ST. GILES, UK
www3.gehealthcare.com/

Enterprise Imaging Viewer
FOV. Additionally, there is a specific
program for endodontics. CRANEX
3Dx is the first CBCT system in the
world to have Automatic Exposure Setting for panoramic, cephalometric and
also for 3D imaging.
SOREDEX
TUUSULA, FINLAND
www.soredex.com

Pocket-sized ultrasound with
dual probe

With its new functionalities,
Agfa’s updated Enterprise Imaging
XERO Viewer promises to offer a
patient-centric view accessible on
a single application-based viewer,
supporting greater collaboration,
clinical depth, a more informed
diagnosis and a true longitudinal
patient image record.
The new functionalities include full
fidelity view which enables physicians
and care teams to retrieve original
quality renditions of stored DX, CT,
MRI and US images from any con-

GE Healthcare’s innovative pocketsized ultrasound features a “first of
its kind” dual probe that houses two
transducers in one probe. The Vscan
with Dual Probe transforms physical
exams that helps enable efficient triage, fast workflow, and deepen patient
connection. This intuitive device provides a non-invasive look inside the
body, with both shallow and deep
views, that enables speedy diagnostic
76
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nected browser-based viewer. Users
will be able to easily switch between
the ‘Web Fidelity View’ offering ‘reference’-quality images and ‘Full Fidelity View’ offering ‘diagnosis’-quality
images. The Patient-centric timeline
view gives give clinicians access to a
chronologic, single unified view of the
patient imaging record
The well known Chat and share
function from Agfa supports communication and collaboration along
the patient care continuum. Login
via a wide range of instant messaging services offers immediate online
communication chat via text, voice or
video. Users are able to send notifications, ask for a second opinion, share
additional information and more,
while advanced visualization tools
and measurements, are available for
both contacts. Multi-media upload for
mobile and web capture extends the
import functionality to include not
only DICOM images, but also nonDICOM objects from any source,
directly into the patient file (EHR).
AGFA HEALTHCARE
MORTSEL, BELGIUM
www.agfahealthcare.com

Digital Radiography Solution for
use in demanding conditions
gets FDA approval
Konica Minolta Medical Imaging has
just announced that the new AeroDR XE
wireless digital radiography solution has
received FDA clearance.
Healthcare providers in demanding
ER/Trauma rooms and ICU/CCU units
need simple, reliable, and robust primary
imaging solutions that can deliver the
information needed to make important
patient care decisions quickly and confidently. To address the needs of these
fast-paced, extreme environments, Konica
Minolta offers the simple yet powerful
AeroDR XE, the lightest DR panel available today. Designed to provide unparalleled reliability and high-capacity imaging
in extreme “on the go” environments the
robust and highly durable AeroDR XE is
also ideal for teaching hospitals, portable
use and at the bedside. Built to endure the
rigors of extreme imaging environments
outside the radiology department, the
AeroDR XE combines the industry’s most
robust wireless DR panel with a simple yet
powerful software interface panel on the
market and easiest to handle.
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“The AeroDR XE’s rugged design and
reliability provide peace of mind, keeping healthcare providers productive in
the most challenging environments,” says
Guillermo Sander, Digital Radiography
Senior Product Manager, Konica Minolta
Medical Imaging. “Plus, exceptionally

quick access to images help boost clinical
confidence, which is particularly important in critical care situations.”
Industry-leading DQE enables highresolution images with dose effiency that
provides the information clinicians need
in fast-paced environments. Additionally,
the improved lithium ion capacitor now
lasts a full shift or 300 images. Grip strips
help technologists handle the panel while
new panel drop sensors and monitoring provide ongoing data on panel handling to help avoid catastrophic failures,
reduce repair costs and provide worryfree operation.
“The new AeroDR XE is the smart,
financially responsible choice for facilities with extreme, portable imaging
environments. It’s simple, reliable and
robust—allowing for fast, hard-working
imaging when and where it’s needed,”
concludes Sander.
KONICA MINOLTA
TOKYO, JAPAN
www.konicaminolta.com/

Study compares mammographic
density methods
The accurate measurement of mammographic density offers the potential
to improve breast cancer risk prediction
and to tailor screening protocols according to risk, according to a recent study
published in Breast Cancer Research
(16:439 doi:10.1186/s13058-014-0439-1).
The article, “Digital mammographic density and breast cancer risk: a case-control
study of six alternative density assessment
methods,” demonstrates the strong connection between breast density and breast
cancer risk.
The study details the results of a
NOVEMBER 2014
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Carestream moves into Ultrasound
Until now
Carestream’s
formidable
reputation in
medical imaging was based
on their presence in fields
such as Healthcare IT/PACS
systems, CR
radiography,
Mobile X-ray
devices, wireless detection systems and
dental X-ray systems.
In a major strategic development the
company has now announced their entry
into the field of ultrasound, with the
launch at this year’s RSNA meeting of the
Touch Ultrasound System.
The new platform delivers a unique
all-touch control panel, integrated
GPU processing power and smart
transducer technology coupled with
a single-board system design. This
creates a highly reliable product with
advanced imaging capabilities, a compact footprint and a modern user
interface. The sleek, all-touch control
panel blends the best of both worlds
by combining the speed and flexibility
of a soft user interface with the tactile
feedback of traditional keys. Etched
marking for primary controls assists
the user to easily locate key functions
without looking away from the image
display monitor.
“Our new ultrasound platform was
developed on extensive input from sonographers and other ultrasound imaging
professionals. We have a proven history
of customer-focused innovation in digital
medical imaging technology and so are
now extending our expertise to the ultrasound field,” said Diana L. Nole, President,
Digital Medical Solutions, Carestream.
“We identified important user needs
that were not adequately addressed by
existing ultrasound systems and created
a powerful platform for ultrasound imaging. This is the first product in a new family of Carestream systems that can redefine this market and enable ultrasound
providers to further enhance patient care,”
she added.
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The design team for the Touch Ultrasound system is working with best-inclass suppliers, using state-of-the-art
technology and gathering input from
ultrasound professionals around the globe
to select and refine the capabilities of the
new platform.
Other features of the new Touch
Ultrasound System include: a sealed
panel that allows effortless cleaning to
help limit the spread of pathogens; highlevel computing power based on GPU
processors that provide both speed and

A particular feature of the new system is the sleek,
all-touch control panel which gets the best of both
worlds by combining the speed and flexibility of
a soft user interface with the tactile feedback of
traditional keys. Etched marking for primary controls assists the user with easily locating key functions without looking away from the image display
monitor.

excellent image quality; easy maneuverability and a small, lightweight footprint
which makes the imaging process faster
and easier, “Swipe and go” badge log-on
saves time and promotes secure access
and “Smart connect” transducer technology enables easy one-touch selection
of the desired transducer. The design
enables easy cart adjustments to allow
sonographers to position the system
where it is most comfortable to help
reduce repetitive stress injuries.
Carestream plans to extend the Touch
Ultrasound System’s technologies and features across a complete range of products,.
The first two products in the Touch Ultrasound family are expected to ship in the
third quarter of 2015.

CARESTREAM
ROCHESTER, NY, USA
www.carestream.com

77

18/11/14 12:05

TECHNOLOGY UPDATE
density correlated to the ACR (American College of Radiology) breast density categories.
VOLPARA
WELLINGTON, NEW ZEALAND
http://volparasolutions.com

Trial shows benefit of wireless transmission of
ultrasound images from ambulance

comprehensive comparison of available mammographic
density measurement tools and their ability to predict
breast cancer risk. The performance of three area-based
approaches (BI-RADS, the semi-automated Cumulus, and
the fully-automated ImageJ-based approach) and three
fully-automated volumetric methods (VolparaDensity
from Volpara Solutions, Quantra from Hologic, and single X-ray absorptiometry (SXA)) were assessed in 3168
digital mammography images. This included cancer cases
diagnosed at Royal Marsden Hospital in London and normal mammograms from the England and Wales national
mammographic screening program. “The results show
that the mammographic density measurements yielded
by automated volumetric measurements are as good predictors of breast cancer risk as those generated by wellestablished, but more labor-intensive methods such as
Cumulus.”
All six density assessment methods showed that percent
density was inversely associated with age and Body Mass
Index (BMI), and certain reproductive factors. While all of
the methods produced positive associations of density with
risk, the association was highest for Volpara and Cumulus.
Volpara and Cumulus were also the only tools that produced breast density measures for all images in the study,
with other methods failing to produce readings for up to
11% of the participants. Women with the highest density
had 8.26 times the risk of those with the lowest breast
density as measured by Volpara on this dataset (the 95%
confidence range was 4.28-15.96). The results also suggest
that Volpara is better at identifying women at low risk than
the other methods.
Additional studies are underway to investigate the utility
of volumetric methods in screening settings including their
contribution to the development of screening approaches
tailored to a woman’s risk.
Cleared by the FDA, HealthCanada, the TGA and CEmarked, VolparaDensity is used by radiologists to objectively
assess density from both digital mammography and tomosynthesis images to help doctors evaluate who might benefit
from additional screening. Highly correlated to breast MR
assessments, VolparaDensity is a reliable tool that automatically generates an objective measurement of volumetric breast
78
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Samsung announced the preliminary results of a groundbreaking trial in the United States into the use of tablet-based ultrasound
in emergency services vehicles. A total of six emergency services
vehicles at Bedford, Hurst and DFW Airport Fire Departments
in the Dallas-Fort Worth metropolitan area were equipped with
Samsung’s PT60A ultrasound as part of an ongoing trial.
Since the trial began July 1 of this year, ultrasound has been
employed in 91 callouts to support diagnosis in cases involving
trauma, internal bleeding, acute abdominal pain and cardiac
arrest. In cases where specialist opinion is required, ultrasound
images were transmitted wirelessly from the PT60A to doctors
at the JPS Health Network through Trice Imaging’s mobile
encryption and image management system. The system also
allows physicians to collaborate in real-time in order to prepare for the patient’s arrival at the emergency room.

In several instances, the transmission of ultrasound
images has enabled medics and/or doctors at the hospital
to positively identify internal bleeding/fluids, resulting in
faster treatment upon the patients’ arrival at the emergency
room. Early diagnosis has also enabled the hospital to ensure
relevant specialists are on hand upon the patient’s arrival.
Medics at DFW Airport’s Fire Department have utilized
ultrasound on cardiac patients presenting no pulse. While
the existing protocol has been to contact the medical director to determine whether to cease resuscitation efforts, in
several instances ultrasound has detected heart movement
and medics have continued treatment, resulting in return
of spontaneous circulation and eventual patient discharge.
The Samsung PT60A, Samsung’s first tablet-based ultrasound system, is designed specifically for point-of-care
applications. Using the one-touch measurement features
of the ultra-portable and compact device, exam results are
delivered with maximum efficiency. The system’s Auto IMT
and quick diagnosis report can help providers make critical
decisions and enable timely treatment for the patient.
SAMSUNG
SEOUL, KOREA
www.samsung.com
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