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Factors attracting and discouraging newly qualified
medical students to enter radiology
The number and frequency of scientific
papers published on a specific subject are
generally accepted as a rough indicator
of the current relevance, importance or
interest in the subject. According to these
criteria, it is sad to note that the question of the numbers (or more precisely
the ever- decreasing numbers) of newly
graduated medical students choosing
radiology as their speciality is becoming a
subject not just of interest but of increasing concern. This is particularly true for
radiology department managers and hospital administrators, anxious to recruit
new radiologists not just to replace radiologists taking their retirement from the
field but also to attempt to keep abreast of
the ever-increasing case work-load which
is engulfing the field. While the absolute
number of newly published academic
papers describing the phenomenon of the
drop in medical students choosing radiology is certainly not as large as in “hot”
subjects (the current “hot topic” undoubtedly is the role of artificial intelligence
in radiology), the fact that there are any
at all is a sign of problems in the profession as a whole. Of course the reasons for
the decline in the numbers of entrants
into the profession are multi-factorial, but
certain factors like misconceptions, and
misinformation about radiology—such
as perceived monotony of daily practice,
lack of patient contact and to an increasing extent the fear that sooner or later, the
inexorable rise of artificial intelligence in
radiology could put paid to any hope of a
meaningful long-term career—are regularly thought to deter medical students
from considering a career in diagnostic
radiology.
Instead of just bemoaning the statistics and speculating on the causes, a
recently published paper (Matalon
SA et al. Factors Influencing Choice of
Radiology and Relationship to Resident
Job Satisfaction. Curr Probl Diagn Radiol.
2018. pii: S0363-0188(18)30004-5. doi:
10.1067/) was based on the reasonable
principle that it is necessary to fully
understand when and why medical students become interested in radiology, and
more importantly, which factors are ultimately associated with job satisfaction.
The assumption was that identiﬁcation
of these factors could allow radiology

educators to provide optimal experiences
in radiology to medical students in order
to positively inﬂuence the students to
choose radiology for the most appropriate reasons. The results of the study
conﬁrmed previous observations that the
intellectual component was the single
most important aspect of radiology to
which current residents were drawn.
Perhaps more importantly, the researchers found that residents who chose radiology for its intellectual component had
signiﬁcantly more job satisfaction than
those who chose radiology for potential
lifestyle reasons one of which is financial
reward. Although not the most important
factor, potential lifestyle was nevertheless frequently cited as one factor drawing respondents to radiology. Lifestyle is
an important consideration for medical
students and should not be discounted,
as they must consider mounting debts,
as well as future goals for themselves,
their families and their communities in
making career decisions. However, while
there is certainly no shame in considering potential lifestyle in choosing a
future career, promoting the intellectual
component of imaging may help attract
those medical students who will most
appreciate a career in radiology.
Putting it more crudely the conclusions
of the researchers — or their advice to
potential entrants who may be hesitating
before taking the plunge into radiology
— seem to be: don’t go into radiology for
the money but rather for the intellectual
satisfaction and challenges provided by
the profession.
All this may be very intuitively acceptable and reasonable, but a sceptic may
wonder about the long-term validity of
a raw recruit’s estimate of future intellectual satisfaction in radiology, given the
rapid technological changes which the
discipline is undergoing. The long-term
possibility of eventually being replaced by
artificial intelligence algorithms doesn’t
on the face of it seem likely to provide
much intellectual satisfaction.
Even worse, however may be the situation
if there are no such algorithms and that
radiologists are on their own to face the
overwhelming, tsunami-like challenge of
ever-increasing work-loads.
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Brain iron levels may predict multiple sclerosis disabilities

A new, highly accurate MRI technique can monitor iron levels in the brains of multiple
sclerosis (MS) patients and help identify those at a higher risk of developing physical
disability, according to a recently published report (Zivadinov R et al. Brain Iron at
Quantitative MRI Is Associated with Disability in Multiple Sclerosis Radiology.
2018; 17:180136). ���������������������������������������������������������������������������������������������������������������� 28

Front cover image

The above mage adapted from Zivadinov R et al. Brain
Iron at Quantitative MRI Is Associated with Disability
in Multiple Sclerosis Radiology. 2018; 17:180136
shows a section of voxelwise analysis of quantitative
susceptibility maps within thalamus, caudate, globus
pallidus, and putamen comparing participants with
multiple sclerosis (MS) to healthy control (HC) participants. Areas of higher susceptibility in participants
with MS compared with HC participants are shown in
red-yellow. Areas of lower susceptibility in participants
with MS compared with HC participants are shown in
blue-light blue.
Image reproduced courtesy of Radiology.
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The University Hospital of Leipzig,
Germany is internationally renowned
as being a center of excellence
in interventional angiology and
vascular medicine, covering a range
of pathologies which include peripheral artery disease (PAD). Always
at the forefront of innovation, the
Institution maintains a close collaboration with Philips in both the
imaging and endovascular treatment
aspects of the field.

The demand for imaging procedures
has grown steadily, largely due to
a rapidly aging population and an
increase in chronic health conditions
across the globe. As a result, healthcare providers are viewing purchases
of imaging equipment more strategically, especially given the potential to
touch more patient lives and deliver
long-term value to healthcare systems.

The results of a recently published
study using phantoms to investigate the effect of CT acquisition
parameters on the reproducibility
of Radiomics Features (RFs) generated from the images show that
many RFs were non-reproducible
and redundant.
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IMAGING NEWS
ESR issues position paper on the
proper use of mobile devices in radiology
The remarkable, and still on-going, development of the processing power of mobile devices such as smartphones, tablets, etc. means
that they are now capable of handling the large data sets of radiology
studies and to manipulate directly images and studies. Thus, mobile
devices can be used to transmit and view radiology studies, often in
locations remote from the source of the imaging data.

The ESR has now issued a position paper regarding the appropriate use of such mobile devices in radiology (European Society of
Radiology. ESR paper on the proper use of mobile devices in radiology.
Insights Imaging. 2018; 9(2): 247. doi: 10.1007/s13244-017-0589-7).
The ESR stipulates that mobile devices are not recommended for
primary interpretation of radiology studies, but they may be used to
facilitate sharing of studies for second opinions, viewing of studies and
reports by clinicians at the bedside, etc. Other potential applications
include remote participation in educational activity (e.g. webinars)
and consultation of online educational content, e-books, journals and
reference sources. Social-networking applications can be used for
exchanging professional information and teaching. Appropriate use
of mobile devices in radiology has the potential to increase awareness
of the value contributed to patient care by radiology activity. Given
the current focus of value-based healthcare, this is an important
opportunity.
However users of mobile device must be aware of the vulnerabilities and dangers of their use, in particular regarding the potential for
inappropriate sharing of confidential patient information, and must
take appropriate steps to protect confidential data.
https://tinyurl.com/ESR-paper-on-mobile-devices

PET imaging shows widespread
inflammation in the brains of
fibromyalgia patients
A study by researchers at Massachusetts General Hospital (MGH)
in collaboration with a team at the Karolinska Institutet in Swede, has
documented for the first time widespread inflammation in the brains
of patients with the poorly understood condition called fibromyalgia.
OCTOBER 2018
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(Albrecht DS et al. Brain glial activation in fibromyalgia - A multi-site
positron emission tomography investigation. Brain Behav Immun. 2018.
doi: 10.1016/j.bbi.2018.09.018. )
“We don’t have good treatment options for fibromyalgia (FM) ,
so identifying a potential treatment target could lead to the development of innovative, more effective therapies,” says Dr Marco Loggia of
the MGH-based Martinos Center for Biomedical Imaging, co-senior
author of the report. “And finding objective neurochemical changes in
the brains of patients with fibromyalgia should help reduce the persistent
stigma that many patients face, often being told their symptoms are
imaginary and there’s nothing really wrong with them.”
Characterized by symptoms including chronic widespread pain,
sleep problems, fatigue, and problems with thinking and memory,
fibromyalgia affects around 4 million adults in the U.S., according to
the Centers for Disease Control and Prevention. Previous research
from the Karolinska group led by Dr E Kosek, co-senior author of
the current study, suggested a potential role for neuroinflammation in
the condition - including elevated levels of inflammatory proteins in
the cerebrospinal fluid - but no previous study has directly visualized
neuroinflammation in fibromyalgia patients.
A 2015 study by Loggia’s team used combined MR/PET scanning
to document neuroinflammation - specifically activation of glial cells
- in the brains of patients with chronic back pain. Hypothesizing that
similar glial activation might be found in fibromyalgia patients as
well, his team used the same PET radiopharmaceutical (11C- PBR28),
which binds to the translocator protein (TSPO) that is overexpressed
by activated glial cells, in their study which involved 20 fibromyalgia
patients and 14 control volunteers.
At the same time, Kosek’s team at Karolinska had enrolled a group
of 11 patients and an equal number of control participants for a similar
study with the TSPO-binding PET tracer. Since the radiopharmaceutical binds to two types of glial cells — microglia and astrocytes — they
also imaged 11 patients, 6 of whom had the TSPO imaging and 5
others, and another 11 controls with a PET tracer that is thought to
bind preferentially to astrocytes and not to microglia. At both centers,
participants with fibromyalgia completed questionnaires to assess
their symptoms. When the MGH team became aware of the similar
investigation the Karolinska group had underway, the teams decided
to combine their data into a single study.
The results from both centers found that glial activation in several
regions of the brains of fibromyalgia patients was significantly greater
than it was in control participants. Compared to the MGH team’s
chronic back pain study, TSPO elevations were more widespread
throughout the brain, which according to Loggia corresponds to
the more complex symptom patterns of fibromyalgia. TSPO levels
in a structure called the cingulate gyrus — an area associated with
emotional processing where neuroinflammation has been reported
in patients with chronic fatigue syndrome — corresponded with
patients reported levels of fatigue. The Karolinska team’s studies with
the astrocyte-binding tracer found little difference between patients
and controls, suggesting that microglia were primarily responsible for
the increased neuro-inflammation in fibromyalgia patients.
“The activation of glial cells we observed in our studies releases
inflammatory mediators that are thought to sensitize pain pathways
and contribute to symptoms such as fatigue,” says Loggia, professor of
Radiology at Harvard Medical School. “The ability to join forces with
our colleagues at Karolinska was fantastic, because combining our data

E U R O P E

5

IMAGING NEWS
and seeing similar results at both sites gave
confidence to the reliability of our results.”
In conclusion, the authors state that
their work shows that brain levels of the
glial marker, TSPO, as measured using [11C]
PBR28 PET imaging, are elevated in the cortex of FM patients relative to healthy controls. Furthermore, they found an association
between the TSPO PET signal and fatigue,

Researchers developed the perivascular fat
attenuation index (FAI) as an imaging biomarker to quantify inflammation-induced
changes in perivascular fat. FAI captures coronary inflammation by mapping the changes
in perivascular fat on coronary computed
tomography angiography (CTA), enabling
early detection of coronary inflammation.
“This is an exciting new technology which
has the potential for providing a simple, noninvasive answer to detect patients at risk for
future fatal heart attacks”, said co-leading
author Dr Milind Desai, Cleveland Clinic
cardiologist. “More importantly, it highlights
the incredible value of cross-continent collaboration to validate the findings in different
populations.”
Cardiovascular Risk Prediction using
Computed Tomography (CRISP-CT) study
collected data from the two cohorts of con-

cardiovascular risk’, currently missed by all
risk scores and non-invasive tests,” said Dr
Charalambos Antoniades, who led the study
at the University of Oxford’s Division of
Cardiovascular Medicine. “Knowing who is at
increased risk for a heart attack could allow us
to intervene early enough to prevent it. I expect
these biomarkers to become an essential part of
standard CT coronary angiography reporting
in the coming years.”
In conclusion, the authors summarize
their work as showing that perivascular FAI
— a previously validated imaging biomarker
of coronary inflammation derived from
routine coronary CTA — when measured
around the right coronary artery predicts allcause and cardiac mortality over and above
current risk stratification approaches, including measurement of coronary calcium and
state-of-the-art assessment of coronary CTA

This combined MR/PET image highlights areas of the
brain in which patients with fibromyalgia were found
to have increased glial activation, compared with unaffected control volunteers.
Picture courtesy of Dr M Loggia Martinos Center for
Biomedical Imaging, MGHl

a predominant FM symptom. The findings
may be viewed as support of an involvement
of microglial, rather than astrocytic, activation. Future studies will need to test whether
glial modulation may be a viable therapeutic
strategy for FM.
https://tinyurl.com/Albrecht-et-al-paper

Novel imaging biomarker
to help predict coronary
inflammation
Researchers at the Cleveland Clinic,
U.S.A , the University of Oxford, UK and
the University of Erlangen, Germany have
identified a novel imaging biomarker, which
has been found to be able to predict allcause and cardiac mortality by measuring
inflammation of fatty tissue surrounding the
coronary arteries. The results of the work
have just been published (Oikonomou EK et
al. Non-invasive detection of coronary inflammation using computed tomography and prediction of
residual cardiovascular risk (the CRISP CT study):
a post-hoc analysis of prospective outcome data.
Lancet. 2018 Sep 15;392: 929-939. doi: 10.1016/
S0140-6736(18)31114-0)

Coronary artery inflammation inhibits fatty tissue formation surrounding the
blood vessels, known as perivascular fat.

6

Image by permission of Lancet adapted from Oikonomo et al. Example of perivascular FAI phenotyping around
the proximal right coronary artery

secutive patients undergoing coronary CT
angiography — 1,872 patients in Germany
from 2005 to 2009 (the derivation cohort)
and 2,040 patients at Cleveland Clinic from
2008 to 2016 (validation cohort). Median
patient age in the cohorts was 62 and 53 years.
In both cohorts, higher perivascular FAI
values — indicating greater coronary inflammation — were associated with significantly
higher rates of death from any cause and
death from cardiac causes.
“This new technology may prove transformative for primary and secondary prevention. For the first time we have a set of
biomarkers, derived from a routine test that
is already used in everyday clinical practice, that measures what we call the ‘residual
D I
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Integration of the perivascular FAI into
standard clinical coronary CTA reporting
has the potential to advance this imaging
technique from a method that is used to
exclude anatomical coronary artery disease
into a dynamic cardiac risk-stratification tool,
applicable even without coronary plaques or
substantial calcification.
According to the CDC, about 610,000 die
of heart disease in the United States every
year,. Coronary heart disease (CHD) is the
most common type of heart disease, and
about 735,000 Americans suffer from heart
attack each year. Relative incidence rates of
heart disease in Europe are similar to those
in the USA.
https://tinyurl.com/Oikonomou-et-al-paper
OCTOBER 2018

Researchers identify new
cause of brain bleeds
A team of U.S. researchers have provided, for the first
time, evidence that blood deposits in the brain may not
require a blood vessel tear. The researchers found that
brain endothelial cells, the cells that line blood vessels of
the brain, have the capacity for engulfing red blood cells
and depositing them outside the blood vessels and into
the substance of the brain, without requiring a disruption of the vasculature. (Chang R et al. Brain Endothelial
Erythrophagocytosis and Hemoglobin Transmigration
Across Brain Endothelium: Implications for Pathogenesis of
Cerebral Microbleeds. Front Cell Neurosci. 2018 6; 12: 279.
doi: 10.3389/fncel.2018.00279. eCollection 2018.)

passage of RBC exposed to oxidative stress across the
brain endothelium in vivo. The authors conclude that these
results may have significant implications for mechanisms
of cerebral micronleeds (CMB) in the absence of frank
vascular disruption
Bleeding in the brain, identified as CMB on MRI, are
tiny deposits of blood in the brain that are associated with
increasing age, cerebrovascular diseases, hypertension, and
chronic kidney disease. CMBs are a common cause of
cognitive decline and contribute to risk of stroke. Using
MRI, cerebral microbleeds are found in nearly 20 percent
of people by age 60, and nearly 40 percent of people by
age 80. Direct examination of human brain tissue samples
shows that brain bleeding is almost universal by age 70.
https://tinyurl.com/Cerebral-Microbleeds

Similar changes in the brains of
patients with ADHD and emotional
instability
In both ADHD and emotional instability disorders (e.g.
borderline and antisocial personality disorder as well as
conduct disorder in children), the brain exhibits similar changes in overlapping areas, meaning that the two
types of conditions should be seen as related and attention should be paid to both during diagnosis. This is
the conclusion of a recently published study carried out
at the Karolinska Institutet in Sweden (Bayard F et al.

Brain MRI demonstrating multiple cerebral microbleeds (shown with arrows). New
research reveals evidence that blood deposits in the brain may not require a blood
vessel tear. Image courtesy of UCI School of Medicine.

“It has long been believed that a tear or rupture of a brain
blood vessel is the cause of cerebral microbleeds,” said Dr M
Fisher, professor of neurology at the University California
Irvine (UCI), School of Medicine. “While more confirmatory work needs to be done, our study points to an entirely
new direction in efforts to eliminate brain bleeding and its
consequences.”
Much of the new research, which was done in collaboration with the Keck Graduate Institute, Claremont, CA
was based in large part on previous work done by Fisher
related to cerebral bleeds and how they are often an undetected cause of dementia and how they may develop after
concussions.
The new research shows that brain endothelial cells
express an erythrophagocytic phenotype for RBC exposed
to oxidative stress in vitro. Further, brain endothelial erythrophagocytosis is associated with the passage of hemoglobin across the brain endothelial monolayer in vitro, and
OCTOBER 2018
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Distinct brain structure and behavior related to ADHD
and conduct disorder traits. Mol Psychiatry. 2018. doi:
10.1038/s41380-018-0202-6). The results could lead to
a broader treatment for both conditions.
Clinical attention has long been paid to the fact
that individuals with ADHD also demonstrate emotional problems, such as chaotic emotional responses,
anxiety and depression. Yet the relationship between
ADHD and impaired emotional regulation has not
been identified, even if theories have been proposed
that both conditions are rooted in a dysfunction in
how the brain controls its information processing.
The new study from the Karolinska substantiated this
hypothesis by showing how both ADHD and a form
of emotional instability trait (conduct disorder trait
in children) exhibit similar, overlapping changes in
the brain. The study included more than 1,000 adolescents.
“We can call them sibling conditions, since they both
involve partly overlapping underlying brain mechanisms, and therefore attention should be paid to both
dimensions during diagnosis,” says Predrag Petrovic,
associate professor at the Department of Clinical
Neuroscience at Karolinska Institutet and consultant
psychiatrist at North Stockholm Psychiatry.
It was with the help of structural brain imagery
(MR) that the team was able to show how both ADHD
and conduct disorder traits in adolescents manifested
themselves in the form of reduced brain volume and
surface area in parts of the frontal lobe and nearby
regions. The affected parts of the brain were generally
overlapping, but the researchers also found changes
that were specifically related to ADHD symptoms or
symptoms seen in conduct disorder. The study also
included behavioural experiments that demonstrated
both conditions.
“These results are important not least for the patients
with emotional instability, since in many cases they are
treated with scepticism and feel frustrated at not being
taken seriously,” says Dr Petrovic. “We now show that
this is related to changes in the brain that resemble
those that have been observed in patients with ADHD,
which can lead to a broader understanding and better
diagnosis.”
The study was part of the IMAGEN-project, an
EU-funded collaboration amongst several European
countries that aims towards a better understanding
of how the brain and behaviour develop.
The hope is that the study will not only lead to
better diagnoses but also to better treatments, where
people with an ADHD diagnosis can receive special
therapy to help them better handle their emotions.
“We also need to do more research to understand
if central stimulant medication used for ADHD can
also produce positive results for people with emotional
instability disorders,” says Dr Petrovic.
https://tinyurl.com/Bayard-et-al-paper
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More accurate and precise physical
models from patient imaging data

Prior to performing a medical procedure, physicians are
increasingly relying on access to 3D printed models created using
patient-specific medical data.
Unfortunately, current 3D data processing workflows can
be extremely time-consuming, and frequently, the resulting
3D-printed models fail to accurately depict the anatomical details
of interest. Motivated by these inherent limitations, an international
team of researchers have described a rapid method for creating
extremely detailed physical models directly from volumetric data
stacks (Hosny A et al. From Improved Diagnostics to Presurgical
Planning: High-Resolution Functionally Graded Multimaterial 3D
Printing of Biomedical Tomographic Data Sets(3D Printing and
Additive manufacturing 2018; 5: doi 10.1089/3dp.2017.0140)
The bitmap-based workflow relies on the use of cross-sectional
image stacks – images acquired for diagnostic purposes or in
advance of a surgical procedure, for example. These bitmap slices
can be processed using standard photo editing workflows and
are then fed directly into an ink jet-like 3D printer, resulting in
extremely detailed physical models with the ability to incorporate
grayscale, transparency, or mechanical property gradients, and thus
more closely mimic the patient’s specific anatomy.
In conclusion, the authors consider that by lowering barriers to the visualization of fine details in biorealistic 3D-printed
models, a broadened access to this technology can be provided for a wide range of medical professionals and patients.
When combined with high-resolution biological imaging
data, multimaterial medical 3D printing has the potential to improve treatment, enhance communication,
and open new research avenues in precision medicine.
http://doi.org/10.1089/3dp.2017.0140
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Clinical trial shows cardiac CT improves outcomes in
stable coronary heart disease
The recently published results from the SCOT-HEART care alone (2073 patients). Investigations, treatments, and clini(Scottish COmputed Tomography of the HEART) study have cal outcomes were assessed over 3 to 7 years of follow-up. The
shown that coronary computed tomography angiography primary end point was death from coronary heart disease or
(CCTA) - guided changes in
nonfatal myocardial infarction
management can improve clinat 5 years.
ical outcomes (SCOT-HEART
It was found that, after
Investigators, Newby DE et al.
undergoing CCTA, the numCoronary CT Angiography
ber of patients suffering a
and 5-Year Risk of Myocardial
heart attack within five years
Infarction. N Engl J Med.
dropped by 40 per cent,The
2018; 379: 924. doi: 10.1056/
number of patients underNEJMoa1805971.).
going additional procedures
The authors conclude that
increased within the first year
the use of CTA in addition to
but had levelled out by the end
standard care in patients with
of the five-year period. This
stable chest pain resulted in a significantly lower rate of death suggests that including the scans in routine care would not lead
from coronary heart disease or nonfatal myocardial infarction to a surge in costly tests or additional heart surgery, the researchat 5 years than standard care alone, without resulting in a signifi- ers say. The study had previously found that around a quarter
cantly higher rate of coronary angiography or coronary revas- of patients had their diagnoses reclassified after receiving the
cularization. Although CCTA is known to improve diagnostic scan, prompting new treatments in many cases. This is the first
certainty in the assessment of
study to look at the impact of
patients with stable chest pain,
“... This has major implications for how we now the scans on long-term surits effect on 5-year clinical outinvestigate and manage patients with suspected vival rates. Lead researcher
comes had been unknown
heart disease...”
Professor David Newby, of the
until the results of the trial were
BHF Centre for Cardiovascular
revealed. In the light of these results, researchers are saying that Science at the University of Edinburgh, said: “This relatively simcurrent guidelines should be updated to incorporate the scans ple heart scan ensures that patients get the right treatment. This
into routine care.
is the first time that CT guided management has been shown to
In the open-label, multicenter, parallel-group trial, the Scottish improve patient outcomes with a major reduction in the future risk
researchers randomly assigned 4146 patients with stable chest of heart attacks. This has major implications for how we now
pain who had been referred to a cardiology clinic for evalua- investigate and manage patients with suspected heart disease.”
tion to standard care plus CTA (2073 patients) or to standard https://tinyurl.com/SCOT-HEART-study

Dehydration alters
human brain shape and
activity, slackens task
performance

When dehydration strikes, part of the
brain can swell, neural signaling can intensify, and doing monotonous tasks can get
harder. With the help of brain scans and a
simple, repetitive task to test responsiveness, exercise physiologists at the Georgia
Institute of Technology studied volunteer
subjects who sweated a lot and did not
hydrate. The fluid loss led most of the subjects to make more mistakes on the task,
and areas of participants’ brains showed
conspicuous changes. The researchers
also found that even without dehydration, exertion and heat put a dent in test

10

subjects’ performance, but water loss made
the dent about twice as deep.
“We wanted to tease out whether exercise and heat stress alone have an impact
on cognitive function and study the effect
of dehydration on top of that,” said Dr
M Millard-Stafford, the study’s principal investigator. (Wittbrodt MT et al

MRI image of a test subject’s brain reveals expanded
ventricles and a more compact thalamus. Credit
Georgia Tech / Christopher Moore
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Exercise-heat stress with and without water
replacement alters brain structures and
impairs visuomotor performance. Physiol
Rep. 2018 ;6:e13805.)
In the experiments, when participants exercised, sweated and drank water,
fluid-filled ventricles in the center of their
brains contracted. But with exertion plus
dehydration, the ventricles expanded.
Functional magnetic resonance imaging
(fMRI) revealed the differences. Oddly, the
ventricle expansion in dehydrated test subjects may not have had much to do with
their deeper slumps in task performance.
“The structural changes were remarkably consistent across individuals,” said
Millard-Stafford. “But performance differences in the tasks could not be explained
by changes in the size of those brain areas.”
https://tinyurl.com/Wittbrodt-et-al-paper
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Peripheral Artery Disease

Perspectives on the
management of Peripheral
Artery Disease (PAD) in a global
leading institution
The University Hospital of Leipzig, Germany is internationally
renowned as being a center of excellence in interventional
angiology and vascular medicine, covering a range of pathologies which include peripheral artery disease (PAD). Always at
the forefront of innovation, the Institution maintains a close
collaboration with Philips in both the imaging and endovascular treatment aspects of the field. In particular, Philips’ offer of
treatment devices has been further reinforced by their recent
acquisition of Volcano and Spectranetics. This has allowed the
addition of important capabilities such as intra-vascular ultrasound, atherectomy and drug coated balloons, thus enhancing
and expanding Philips’ image-guided therapy mission.

Prof. Dierk Scheinert
Head of Angiology,
University Hospital Leipzig, Germany
email: dierk.scheinert@medizin.uni-leipzig.de

We wanted to find out more about the interventional angiology activities in Leipzig
in general and about the impact that the use of innovative procedures can have on
the outcome of patients with PAD in particular, so we spoke to Prof Dierk Scheinert,
head of the Angiology Department, University Hospital Leipzig Germany.

Q

To start with, could you please remind us of the basic
features of Peripheral Artery Disease.

ischemic leg pain, known as intermittent claudication.
Importantly, many people with PAD report no or atypical symptoms, including even some patients with at least
Peripheral artery disease is a common manifestation of moderately severe disease. Of course, the patient’s general
atherosclerosis; the number of cases of PAD progressively level of activity also influences the intensity of symptoms.
rises with age, typically beginning after age 40. The preva- Critical limb ischemia, the most severe form of PAD,
lence of PAD (defined by
affects 1-2% of patients
an abnormal value of the
with symptomatic PAD
“...Despite the availability of screening tools
ankle-brachial index [ABI]
and manifests as ischoverall there has been a
≤0.90) is around 5% in
emic rest pain and/or
general lack of attention to PAD...”
patients between the ages
tissue loss including skin
of 60 and 69, 15% in patients age 70 and older and rises to ulceration or gangrene. Patients are at immediate risk of
20-25% for those over 80. With the aging of the global pop- limb loss and revascularization is urgently needed.
ulation, it is anticipated that PAD will become increasingly
common in the future. Indeed, a recent analysis found an Importantly, both symptomatic and asymptomatic PAD
increase of 23.5% in the prevalence of PAD between 2000 are indicators of generalized atherosclerosis; the total risk
and 2010. Today, it is estimated that more than 200 million of cardiovascular events including myocardial infarction
individuals suffer from PAD worldwide.
and cardiovascular death is increased.
Insufficient blood supply to the leg due to the narrow- The contribution to the etiology of PAD of key modifiing and occlusion of arteries can cause exercise-induced able risk factors such as smoking, diabetes, hypertension,
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Peripheral Artery Disease
dyslipidemia and the metabolic syndrome has been confirmed
in many studies. While these major risk factors for PAD are
similar to those for coronary and cerebrovascular disease,
there are some differences in their relative importance. For
example, smoking and diabetes show a particularly strong
association with PAD. Due to the high CV morbidity and
mortality, close and intense management of CV risk factors is
of utmost importance in PAD.
Despite the availability of screening tools, overall there has
been a general lack of attention to PAD, its contribution
to adverse health outcomes and various treatment options.
There is clearly a need to provide PAD patients with appropriate disease management to improve survival and quality
of life as well as to reduce the socioeconomic impact of
the disease. For symptomatic patients, various endovascular
treatment options have been rapidly developed over the
last decade and an ‘endovascular first’ strategy is now being
increasingly advocated for all peripheral vascular territories including the iliac, femoropopliteal and below-the-knee
arteries.

Q

In Leipzig, how many patients do you see and how are
you equipped to handle them?

With the aging of the global population, it is anticipated that PAD will become
increasingly common in the future; a recent analysis found an increase in prevalence
of PAD of 23.5% between 2000 and 2010. Today, it is estimated that >200 million
individuals suffer from PAD worldwide.

Q

and what are typical treatment and associated outcomes?

In our department we offer a wide range of endovascular procedures
for PAD, aortic and peripheral aneurysmatic disease as well as acute
and chronic venous disease. Thus, revascularizations of arterial and
venous chronic total occlusions, carotid and visceral interventions
and complex endovascular aortic repair are frequently performed.
In the cath labs, we are equipped with
state-of-the-art infrastructure including
several atherectomy devices (Phoenix,
Rotarex, Jetstream, Laser, HawkOne),
CO2 angiography, intravascular ultrasound, re-entry devices (Pioneer, Outback) and a wide portfolio of balloons,
stents and stent grafts.

In our Department of Angiology at the University Hospital Leipzig we treat around
5000 patients each year providing
screening, diagnosis, prevention
and treatment services for vascular disease. We offer extensive
non-invasive vascular testing and
imaging and perform around 2500
peripheral interventions as well as
around 200 endovascular aortic An ‘“endovascular first’” strategy is increasingly being advocated
repair procedures each year. We for all peripheral vascular territories. Drug-coated balloons (DCB)
How in practice are percutasuch as the Philips Stellarex DCB, are increasingly being used
provide coverage 24 hours a day, as primary treatment strategy for femoropopliteal interventions.
neous endovascular procedures
7 days a week for the treatment of The ILLUMENATE EU randomized control trial of the Stellarex DCB planned and carried out in your instiemergencies such as ruptured aor- device has generated convincing 2 year results.
tution ?
tic aneurysms, acute limb ischemia
and acute venous thromboembolism. While we predomi- Apart from emergency cases, patients are generally admitted
nantly serve the Leipzig region with its population of to our ward the day before the procedure for pre-operative
around 1 million, about 40% of patients are referred to us assessment. Due to organizational and reimbursement issues
from across Germany and even internationally for com- we do not perform interventions on an outpatient basis. Apart
plex interventions.
from particular individual cases, peripheral interventions are
Our department comprises a 40-bed vascular ward with usually performed under local anesthesia.
highly skilled nurses trained in wound management, an For femoropopliteal interventions we really have moved foroutpatient clinic and three dedicated cath labs equipped ward over the last years with the use of drug-coated balloons
with the Philips AlluraClarity technology, which is sup- (DCB) as primary treatment strategy while stent implantaported by a prep and recovery unit. A vascular hybrid OR tion has more and more become a bail out option in case of
is right now under construction and will be opened next severe flow limiting dissection or acute recoil. Several ranyear. As we are a leading center in vascular research with domized controlled trials in the field, such as In.PACT SFA,
active involvement in various clinical trials we also have Levant 2 and ILLUMENATE EU/US demonstrated excellent
a dedicated study team that runs an additional outpatient patency rates of DCB in short and medium-length femoclinic for follow up visits within clinical trials. Our medi- ropopliteal lesions and our own data also support their use
cal staff consists of angiologists and we work in close col- in long lesions. However, long-term outcome still has to be
laboration with vascular surgeons and the Department of clarified by addressing the question of whether DCBs are just
Radiology at the University Hospital Leipzig.
delaying rather than preventing restenosis. In our institution,

Q
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we are also increasingly adopting the combination of laser or
mechanical debulking devices and DCB treatment in order
to achieve optimal results without the need for a permanent
implant, even in complex lesions.
After the interventions and before discharge from hospital, all
patients undergo non-invasive testing including duplex ultrasound
and ABI measurements. Patients are either routinely scheduled
for follow-up visits at our institution after 6 months and yearly
thereafter or are monitored by a local vascular specialist/center. As
outcome measures we focus on both anatomic end points such as
duplex ultrasound-assessed binary restenosis, which has traditionally been used in many trials, as well as functional end points such
as walking performance and hemodynamic measurements.
In particular, for endovascular repair of complex aortic aneurysms we also rely on live image guidance such as fluoroscopy
or IVUS to help us to substantially shorten procedure times as
well as to reduce radiation exposure.

Q

What about likely future developments in the field?

There are many exciting developments ahead. For example,
it will be interesting to find out if drug-eluting balloons can
improve outcomes after below-the-knee interventions. Laser and
mechanical debulking strategies have the potential to become an
important tool for complex lesions but we need more trials in
this area. Of course, stents will still play a major role in peripheral
interventions and their design will no doubt be further improved.
At the moment, the concept of bioabsorbable stents is no longer
being actively pursued but maybe in the future new technologies
will be developed in this area. In the light of ever-growing healthcare expenditure constraints, studies on the cost-effectiveness of
novel and more costly treatments will be necessary.

Q

Is the issue of scattered ionizing radiation still a concern
among interventionalists?

Yes, definitely. In the literature we find increasing evidence
linking occupational radiation exposure to various adverse
health effects, including cataracts, thyroid disease, reproductive
health effects, and malignancy. In our department at the University Hospital Leipzig we are focused on reducing exposure
by adopting three key principles: (1) minimize time (less time
= less exposure), (2) increase distance (as the distance from the
radiation source doubles, the exposure drops by 25%), and (3)
use extensive shielding (lead aprons, glasses, and shields). To
reduce radiation it is necessary to follow basic practices such
as collimation, utilization of filters, decreased frame rate, and
minimized use of magnification, steep angulations, and digital
subtraction angiography. Likewise, the use of lead shielding

Scattered ionizing radiation is still a concern among all interventionalists. The Leipzig
Center is equipped with Philips Allura Clarity systems which have significantly lower
levels of X-ray dose, while still maintaining high image quality.

below the table, hanging and portable shields, and reducing the
air gap between the image intensifier and the patient are also
helpful. We are happy to now use the Allura Clarity system as
we have seen substantial X-ray dose reductions compared to
prior systems.

Q

 inally, every year Leipzig is host to the major interF
national conference, the Leipzig Interventional Course
(LINC). What were the main messages/developments
coming out of this year’s LINC ?

LINC 2018 was indeed once again packed with cutting-edge
lectures, exciting live case presentations and animated discussions bringing together vascular experts from all over the
world and different specialties. For femoropopliteal interventions we saw several presentations highlighting the benefits
of DCB including the compelling 2 year results of the Stellarex DCB in the randomized ILLUMENATE EU trial and
IILLUMENATE Global registry. The local delivery of anti
proliferative drugs using the Bullfrog Micro-Infusion device
might have the potential to improve outcomes after below
-the-knee revascularizations, where long term success is still
limited by high restenosis rates. As for technical advances, the
retrograde puncture and recanalization in case of antegrade
failure, which we adopted and refined early on in Leipzig,
has really become a routine tool in the hand of experienced
interventionalists. Over the next years we will also see more
data coming out on the role of endovascular interventions for
common femoral artery stenosis, which has long been considered a “last frontier” of open surgery. Another exciting area is
venous stenting where we learned a lot with respect to optimal
patient selection and choice of dedicated devices in both acute
and chronic venous thrombosis. The field of EVAR is also
developing rapidly, for example now offering new solutions
and devices for patients with hostile neck anatomy.

A “must attend” annual event for interventionalists is the Leipzig Interventional Course (LINC). The 2019 LINC will take place in Leipzig from January 22 to 25, 2019.
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One-year OCT findings in patients
with late and very-late stent
thrombosis treated with IVUS-guided
percutaneous coronary intervention
By Dr Josep Gomez-Lara & Dr Marcos Ñato

This article summarizes the results
of a recent study describing the
utility of intracoronary imaging techniques to guide percutaneous coronary intervention in patients with
stent thrombosis [1]. The results
indicate that different treatment
strategies should be considered
according to the mechanical cause
contributing most to the stent
thrombosis.
Treatment of coronary artery disease

Coronary artery disease (CAD) causes around 10-20%
of all deaths in Europe. Although the incidence of CAD
is still growing, the mortality rate of CAD has been
decreasing over the last few decades. Advances in novel
medical treatments and the advent of percutaneous
coronary revascularization have probably played a role
in this lowering of the mortality of CAD. Percutaneous coronary intervention (PCI) with stent implantation is the most frequent revascularization strategy in
CAD patients, with 1 million devices being implanted
per year in Europe. Novel drug-eluting coronary stents
are planned to be mostly healed by neointima at 1-6
months of the stent implantation.
Stent thrombosis

Stent thrombosis (ST) is a rare but life-threatening complication after stent implantation. ST usually presents as ST-segment elevation myocardial
The Authors
Josep Gomez-Lara, MD Ph.D & Marcos Ñato, MD.
Department of Interventional Cardiology,
Hospital Universitari de Bellvitge,
Catalonia,
Spain.
Corresponding author Dr J Gomez-Lara
email: gomezjosep@hotmail.com
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infarction (STEMI) associated with high in-hospital
mortality (6%) and with a high risk of death and
recurrent ST at long-term follow-up [2]. Depending on the time interval since the stent implantation, ST is classified into three groups: early ST (≤
1 month), late ST (1–12 months) and very-late ST
(> 1 year) [3]. Causes of ST are often multifactorial
with simultaneous contributing factors, which are
often classified as:
• patient-related factors (such as shock, diabetes mellitus and others);
• lesion-related factors (such as stents implanted in
STEMI lesions, bifurcations, restenosis and others)
• medical treatment-related factors (such as insufficient antiplatelet and antithrombotic treatment,
lack of medical treatment compliance and others);
• stent-related factors (such as lack of stent healing,
stent malapposition, neoatherosclerosis and stent
underexpansion). Late and very-late ST are mainly
attributed to this latter cause, namely stent-related
factors [4-9].
Intravascular imaging techniques to guide
ST procedures

Intravascular ultrasound (IVUS) and optical coherence tomography (OCT) are intracoronary imaging techniques capable of obtaining high resolution
images of the coronary lumen and vessel wall, with
a greater diagnostic accuracy than coronary angiography. Current European revascularization guidelines recommend the use of intracoronary imaging
techniques in patients with ST to explain and correct the underlying mechanical stent-related factors
of the ST [9]. Intravascular imaging guidance has
demonstrated its ability to reduce or correct stent
malapposition and stent underexpansion with balloon angioplasty avoiding the implantation of additional stents [6]. Moreover, the assessment of in-stent
neoatherosclerosis by intravascular techniques has
been used to guide additional intra-stent implantation. These treatment strategies during PCI have
been hypothesized to reduce the risk of death and
re-thrombosis. However, the efficacy of those PCI
strategies has never been investigated using intravascular imaging techniques.
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Study methods

The aim of the present study was to
describe the observation of stentrelated predictors of stent re-thrombosis, as assessed by OCT, in patients
suffering from late and very-late ST
treated with intravascular imaging
guided-PCI at 1 year of the ST. In
addition, this study also aimed to
compare the 1-year OCT findings
between patients with different stentrelated causes of late/very-late ST
observed during the ST procedure.
This study was observational, prospective and was conducted in one
institution. All consecutive patients
presenting with late and very-late ST
subsequently treated with intravascular-guided percutaneous coronary
intervention from 2012 to 2015 were
screened to undergo coronary angiography and OCT imaging at 1 year
[1, 6]. The PCI strategy used during
the ST was left to the operator´s discretion and criteria. IVUS and OCT
images were analyzed off-line by a
dedicated core-laboratory (BARCICORE-LAB, Barcelona, Spain). Lack
of stent healing was defined by the
observation of uncovered struts.
Malapposition was defined as a clear
separation of the metallic struts from
the vessel wall in the absence of a side
branch. In-stent neoatherosclerosis
was defined as an intra-stent plaque
core [10]. Stent underexpansion was
defined as when the minimal stent
area was ≤ 90% of the distal reference
lumen area [11]. Study methods are
extensively described in the original
manuscript [1].

Intravascular imaging findings
at the ST procedure

A total of 34 patients with late/verylate ST were imaged with intravascular imaging techniques during the
ST procedure (28 with IVUS and 6
with OCT). According to the main
contributing stent-related cause
observed in the intravascular imaging
during the ST procedure, two categories were defined: patients with stent
malapposition (n = 17) and patients
with “other findings” (n = 17). The

stent-related factors in the “other
findings” group were: neoatherosclerosis (n = 9), stent underexpansion (=
3) and unknown causes (n = 5). All
lumen and stent size measurements
increased after balloon dilatation
(n=23) or additional stent implantation (n=11). Although malapposition was remarkably reduced in the
malapposition group (from 6.4 to 1.3
mm3 of malapposition volume; p =
0.02), it persisted in the majority of
cases (76.5%) at the end of the PCI.

Population

During the study period, a total of
89 patients with late and very-late
ST undergoing PCI were registered
out of 4858 PCI procedures (1.8%).
There were 27 early-ST (30%) and 62
late/very-late ST (70%). A total of 57
patients with late/very-late ST underwent intravascular-imaging-guided
PCI and 34 of these patients underwent invasive angiographic follow-up
at 12 months. At 1-year, two patients
presented with complete target vessel
re-occlusion and did not undergo OCT
imaging.
OCTOBER 2018

Figure 1. Serial intravascular imaging findings according to the main contributing cause of late and very-late
stent thrombosis.
Abbreviations:
ASI= additional balloon implantation; BA= balloon angioplasty; IVUS= intravascular ultrasound; MLA= minimal
lumen area; OCT= optical coherence tomography; PCI= percutaneous coronary intervention; ST= stent thrombosis.
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Intravascular imaging findings
at the scheduled 1-year control

A total of 34 patients underwent
coronary angiography at 12 months.
Two patients of the malapposition
group presented with target vessel reocclusion due to probable uneventful recurrent ST and did not undergo
OCT imaging. Figure 1 shows the
evolution of the patients according to the cause of the late/very-late
ST. Patients with malapposition as
the main contributing cause of the
ST presented with a larger percentage of uncovered struts (interquartile range –IQR- of 3.0–10.7%) than
patients without malapposition (IQR
of 0.5–2.3%) at 1 year; p < 0.001. The
percentage of malapposed struts was
also larger in the malapposition group
(IQR of 0–4.3%) than in the “other
findings” group (IQR of 0–0%). At
1-year, there were 16 patients with
in-stent neoatherosclerosis (50.0%)
without differences between the study
groups. None of the neoatherosclerotic plaques were classified as highrisk plaques.
Principal findings

Intravascular imaging techniques are
capable of discerning most of the stentrelated contributing causes of late and
very-late ST. Stent malapposition is the
most common stent-related cause of
late and very-late ST, and is observed
in 50% of those patients. Patients with
late and very-late ST attributed to stent
malapposition present with high-risk
features for recurrent ST, such as a large
amount of uncovered struts and persistent malapposed struts at 1 year, despite
the use of intravascular imaging guidance at the ST.
In contrast, patients with neoatherosclerosis, underexpansion or no evident
cause of late/very-late ST present with
low-risk healing pattern for recurrent
ST as assessed by OCT at 12 months.
Translational Perspectives

The present study is the first investigation of the healing process after
intravascular imaging-guided PCI for
late and very-late ST. According to the
present study, late and very-late ST
may have remarkable different causes
as assessed by intravascular imaging techniques. Moreover, operators
16

were guided to different PCI strategies according to the most contributing stent-related factor observed
by intravascular imaging techniques.
Although there was a clear intention
on the part of operators to correct
stent malapposition, it could not be
achieved in a large number of patients.
It is probable that the operators’ caution and desire to avoid coronary
perforation and thrombus embolization by aggressive balloon dilatation
might have restrained them from fully
correcting the malapposition in the
majority of cases. It is also noteworthy that patients with stent malapposition as the most contributing cause of
ST did not re-heal the stent at 1 year,
showing large number of causes with
uncovered struts and persistent stent
malapposition.
It is uncertain if aggressive and prolonged dual antiplatelet therapy,
together with scheduled elective angiographic and intravascular imaging may
prevent recurrent ST in this group of
patients.
In our series of cases, 2 out of 17
patients with stent malapposition presented with asymptomatic re-occlusion
at 1 year and 3 patients underwent new
PCI with balloon angioplasty with the
aim of re-apposing the stent to the vessel wall. Finally, patients with other
stent-related factors (i.e. different from
stent malappositon) presented with a
“low-risk” OCT pattern of recurrent
ST and may benefit from short dual
antiplatelet theraphy and no further
invasive checks.
Conclusion

The main contributing causes of
late and very-late ST are diverse
and have different healing patterns,
as assessed by OCT at 12 months.
Although further investigations are
required, patients with malapposition
as the main contributing cause of late
and very-late ST warrant watchful
follow-up
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Making MRI Faster, Smarter, Simpler
By Arjen Radder

Diagnostic imaging has always been central to care
delivery. Through innovation in imaging, we can
improve the patient and staff experience, increase
diagnostic confidence and improve patient care. At
the same time, we must connect data and technology and increase efficiency and productivity to enable
data-driven and cost-effective practice management for
radiology departments. The demand for imaging procedures has grown steadily, largely due to a rapidly aging Arjen Radder,
Business leader
population and an increase in chronic health condiGlobal MRI, Philips
tions across the globe. As a result, healthcare providers
are viewing purchases of imaging equipment more strategically, especially given the potential to touch more patient lives and deliver longterm value to healthcare systems.
Unlocking MRI’s potential

MRI in particular has made tremendous advances
over recent years. However, there is still more we can do
to unlock MRI’s full potential. Take speed for instance.
Higher demand for MRIs and longer wait times compound pressures for both the patient and staff. The need
for faster MRI is clear, but many acceleration techniques
result in compromised image quality or lack the ability
to be applied across the full spectrum of routine exams.
The perception is often that MR represents a trade-off
between productivity and image quality. But, that doesn’t
have to be the case.
At Philips, we are providing high-quality MRI imaging faster [1] with Compressed SENSE, a powerful
acceleration technique that can be used for the majority of MRI sequences across all anatomies. Compressed
SENSE can be used with our Ingenia MRI portfolio to
empower a fast, smart, and simple path to a confident diagnosis. These MRI innovations improve the
patient experience while delivering workflow and productivity improvements, by helping radiology departments across the globe that are dealing with issues of
The Author
Arjen Radder,
Business Leader,
Global MRI,
Philips, Amsterdam, The Netherlands
Follow or connect with Arjen on LinkedIn:
https://www.linkedin.com/in/arjen-radder/
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increasing patient volumes, limited resources, reimbursement and profitability.
Maximizing productivity and value

For example, the radiology department at
Kantonsspital Winterthur in Switzerland encountered
economic pressures and workflow challenges. As
reimbursements decreased in Switzerland, they were
faced with the reality of being paid less per patient.
Additionally, examinations were growing in complexity and required more time to read the images. To
ensure they received the funds to continually provide the department with the necessary equipment to
deliver optimal imaging outcomes, the health system
would need to attract more patients to break even. It
was clear they needed to get more value out of their
imaging equipment.
With the Compressed SENSE acceleration technology, on both their Philips Ingenia 1.5T and Achieva
3.0T MRI scanners, they are aiming to reduce scan
times and accelerate their examinations by 20-40 percent. This will allow them to shorten patient time slots
and may help the radiology department effectively
plan for increasing the number of MRI patients per
day. Their expectation is that the acceleration will
allow replacing 2D sequences with 3D, aiding in the
diagnostic reading of the images, especially in the
musculoskeletal area.
“Compressed SENSE offers opportunities to significantly reduce examination times. Fast scanning benefits patients, as they don’t need to spend much time
in the scanner,” said Dr. Sabine Sartoretti, head of
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By increasing productivity, the staff was able to reap the
benefits: “The shorter exams alleviate the pressure on our full
daily schedule of MRI patients,” said Katsuhiro Shiba, radiolological technologist and chief of radiological technology at
Koyasu. “Thanks to Compressed SENSE, we have increased the
number of MRI examinations that we perform and, on top of
that, we also managed to reduce overtime.”
Regarding patient comfort and staff engagement, Shiba
added, “Compressed SENSE helps us to reduce the time that
a patient needs to lie still in the magnet bore. This is nice for
patients and can also benefit image quality; in general, the
occurrence of motion artifacts tends to be greater in longer
scans.”
Enhancing patient comfort

Figure 1. The average number of MRI examinations carried out per day at Koyasu
Neurosurgical Clinic, Japan, before and after the installation of the Compressed
SENSE functionality on the Ingenia 3.0T system. Blue bars: before Compressed
SENSE; orange bars: after Compressed SENSE

Neuroradiology at the Institute of Radiology and Nuclear
Medicine, Kantonsspital Winterthur. “For us, the faster
scanning can help increase patient throughput. And of
course, seeing more, tiny details, for instance with 3D, helps
us in making confident diagnoses.”
Improving patient throughput and the staff experience

In Japan, at Koyasu Neurosurgical Clinic (KNC), the challenge was keeping up with patient throughput. With MRI
scanners typically fully booked, scanning often continued
past the regular opening hours and led to the staff working
overtime. The full schedule also rarely allowed the accommodation of urgent, same-day patients, for whom MRI results
were needed quickly.
To navigate the balance between meeting high patient
demands without compromising quality care, KNC installed
the Compressed SENSE functionality on their Philips Ingenia
3.0T CX. With virtually equal image quality, the Compressed
SENSE application enabled KNC to perform scans up to 50%
faster and, consequently, handle more patients per day [1].
“It significantly speeds up our scanning, and in my perception, we obtain the same image quality as before without
Compressed SENSE,” said Dr. Hideki Koyasu, president of
KNC.
Prior to installing Compressed SENSE, the two-month
average of patients scanned per day on the Ingenia 3.0T
CX at KNC was 27. In the single month after Compressed
SENSE was installed the average rose to more than 33
patients per day - an increase of six patients per day on
average from the previous month. The longer term shows
a 14% increase of the monthly average number of patients
per day [Figure 1].
18
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Beyond speed, more and more we’re seeing the significant
role patient comfort plays in helping increase productivity
in MRI. Based on our Patient Experience of Imaging research,
we know that imaging patients seek safety and well-being
throughout the imaging process, and value comfort during
the procedure itself. Acquiring a diagnostic scan in the least
amount of time to reduce physical discomfort is a priority
for patients.
Philips Ambient Experience combines technology
(dynamic lighting, projection and sound), spatial design and
workflow improvements to create a comfortable and stressreducing environment for patients and an efficient, clutter
free workspace for staff. Ambient Experience In-bore Connect
offers a soothing, immersive and personalized experience
by informing, guiding, and calming patients via a mirror
and headset. It is also linked with MRI scanning software
that provides a helpful view of breath hold guidance and a
progress bar so that patients are more informed during their
scan. These types of comfort-oriented innovations go handin-hand with MRI productivity.
Driving efficiency, managing total cost
of ownership (TCO) and sustainability

With today’s focus on value-based care, it’s not just about
looking for short-term gains; it’s about finding long-term

Compressed SENSE can be used with Philips Ingenia MRI portfolio to enable exams
to be performed up to 50% faster [1] while maintaining high image quality.
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solutions to drive efficiency and lower cost while providing
outstanding care to patients. To that end, sustainability is an
integral part of managing a healthcare organization’s productivity and total cost of ownership.
Today’s MRI scanners feature magnets that are not
fully sealed, allowing helium to escape. This can result in
lengthy and costly disruptions in customer MR services,
and virtually makes them dependent on a commodity
with an unpredictable supply and price. In fact, helium
prices are significantly higher than last year and were
bid up 135% in a recent U.S. federal auction [2]. Being
operationally dependent upon helium also creates logistical installation challenges. For example, to comply with
helium-safety protocols, long pipes must be fitted that will
vent the gas outside the building and away from patients
and staff in the event of a magnet quench. Fulfilling this
requirement frequently entails costly floor adaptations
and extensive planning.
Philips has developed magnet technology designed to
reduce lengthy and costly disruptions in a MRI practice and
help healthcare facilities transition to more productive and
helium-free operations. Our Ingenia Ambition MRI scanner
with a BlueSeal magnet operates with only seven liters of
liquid helium and is fully sealed – freeing up MRI operations from potential helium complications and helping to
reduce siting costs. Additionally, the magnet is around 900
kg lighter [3] than its predecessor and does not need a vent
pipe, potentially resulting in easier siting and lowering construction costs.
Ingenia Ambition also includes a range of features that
combine to deliver more productivity gains. For instance, a
conventional MRI typically requires two staff members to
manage daily operations. The Ingenia Ambition combines

The Ingenia Ambition MRI scanner with a BlueSeal magnet operates with only seven
liters of liquid helium and is fully sealed – freeing up MRI operations from potential
helium complications and helping to reduce siting costs. Additionally, the magnet
is around 900 kg lighter [3] than its predecessor and does not need a vent pipe,
potentially resulting in easier siting and lowering construction costs.

guided patient setup and Adaptive-Intelligence-driven SmartExam
analytics for automatic planning, scanning and processing.
This frees up time to enable a single operator to manage the
full scan from the patient’s side with just a single touch of
a button. These types of MRI productivity enhancements
can reduce downtime and enable single operator workflow,
which is key to creating more long-term, total-cost-of-ownership value.
The Future for MRI and Healthcare

With MRI being a leading modality for healthcare organizations, imaging plays a central role in delivering seamless
care that meets the needs of the Triple Aim established by the
Insitute for Healthcare Improvement (IHI), namely enhanced
patient care (including quality and satisfaction), improving
the health of the population and reducing the per capita
cost of health care. In the future, we’ll see MRI continuing to
extend its reach in terms of speed, comfort and confidence as
it has done for Kantonsspital Winterthur and KNC. We’ll see
scan times shorten and adaptive intelligence automate more
aspects to improve workflow. Radiology departments will
become more productive, more cost-effective and heliumrelated interruptions will become a thing of the past.
By empowering health systems with the insights and technology they need to deliver a better patient and staff experience, increase productivity, and enable a confident diagnosis,
we can help provide a better quality of care today and into
the sustainable future.
References/Notes
1.Compared to Philips exams without Compressed SENSE.

The Ingenia Ambition combines guided patient setup and AdaptiveIntelligence-driven SmartExam analytics for automatic planning, scanning
and processing. This frees up time to enable a single operator to manage the
full scan from the patient’s side with just a single touch of a button. These
types of MRI productivity enhancements can reduce downtime and enable
single operator workflow.
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2. According to Mining.com, September, 2018,
http://www.mining.com/helium-prices-spike-35-us-federal-auction/
3. Compared to the Ingenia 1.5T ZBO magnet.

Results from case studies are not predictive of results in other
cases. Results in other cases may vary.
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Computed Tomography
The importance of reproducibility and
redundancy in radiomic CT features:
a phantom-based study
By Dr S Sabater & R Berenguer

Radiomics is the rapidly-growing field which
involves the extraction and analysis at highthroughput of a large number of advanced
quantitative image features — known as
Radiomics Features (RFs) — from medical
images acquired using imaging modalities
such as CT, PET or MRI. An already large and
growing number of papers have been published describing the use of RFs to provide
diagnostic and prognostic information using
data principally derived from CT images. The
value of such information is dependent on the
reliability of the original CT images. Several
investigators have analysed the effect of CT
acquisition parameters on the final image
used to generate the RFs. Such studies have
used patient-based clinical images in testretest series, but these studies suffer from
the inevitable variability inherent to patient
examinations.
This article summarizes the results of a
recently published study using phantoms
to investigate the effect of CT acquisition
parameters on the reproducibility of RFs
generated from the images.
The results showed that many RFs were
non-reproducible and redundant.
The Authors
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Radiomics is a rapidly emerging field, and has been
accepted enthusiastically by many members of the image
analysis community, who are keen to take part in radiology’s
own ”–omics world”, to accompany other more established
“omics” such as genomics, metabolomics or proteomics.
Radiomics is based on the rationale that radiomic signatures are a surrogate of the underlying molecular properties
of the tissues being evaluated. Its non-invasive nature, allowing three-dimensional evaluation of an entire tissue rather
than the limited volume of an invasive biopsy, has been key
to its popularity, with an ultimate view to its evaluation and
application in the context of personalized medicine.
Although radiomics began as an extension of the quantitative characterization of medical images using computeraided diagnosis (CAD) methods, it became recognized as an
independent entity in its own right in 2012 [1].
The principal objective of radiomics is to try to provide,
at low cost, prognostic information by taking advantage of
the growing number of standard medical images available
per patient. Interest in radiomics grew even further when
such results were correlated with genomic patterns, giving
rise to the concept of radiogenomics [2].
Thus, radiomics aims to acquire the information hidden
in medical images in order to extract quantitative “minable”
imaging characteristics such as size, shape, heterogeneity,
spatial distribution of gray intensities, etc., so providing personalized prognostic and predictive information
To carry out meaningful comparative studies and to
allow multicentric analyses of the value of radiomics features (RFs) extracted from CT images and used to generate
prognostic information, it is necessary to be assured of the
robustness and reproducibility of RFs.
Radiomics operates according to a well-defined workflow, involving steps such as image acquisition, identification of the volume of interest (VOI), segmentation, feature
extraction, data analysis and modelling [2]; each of these
steps has its own particular characteristics and challenges.
In addition to the acquisition of images at a specific timepoint of interest, changes over time (delta-radiomics) have
been also shown to provide prognostic/predictive value [3].
In all these components of radiomics, the overall growth
of the field has been made possible by the dramatic increase
in computational capabilities not only to acquire images,
but also to process them and to select the extracted features.
Since in the clinic, CT scans have become ubiquitous at
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every stage of diagnosis, treatment and
follow-up (for cancer patients in particular), CT images have become probably the most extensively evaluated in
radiomic studies. The availability of standard images used routinely in the clinical
routine is a major advantage for radiomic
studies, as opposed to specific image
acquisition suitable for research purposes
only. In addition, clinical CT images offer
the possibility of analyzing the overall
tumor volume rather than a small biopsy.
Several studies have described the production of prognostic information on
radiomic features generated from such
clinical CT images.
However, there are also studies that
warn against generalizing such results
because of the lack of standardization
at every step of the workflow of clinical CT. [4]. Studies published well before
radiomics even appeared, have warned
about variability in tumor measurements
due to differences in image acquisition
techniques and in many parameters such
as scan width, tube intensity or use of contrast.
Intravenous contrast medium is largely
used in the clinical setting in order to
improve tissue enhancement and differentiation of surrounding tissues. It is known
that patients’ clinical variables and CT
acquisition parameters can modify contrast enhancement [5]. In a discrimination and classification study of pulmonary
nodules, He et al [6] compared radiomic
signatures between non-contrast and
contrast-enhanced CT images from the
same 240 solitary pulmonary nodules, of
which 180 were malignant and 60 benign.
It was found that non-enhanced images
performed better in both primary and
validation cohorts. This conclusion was
attributed to the confounding effect of
contrast medium on the biological heterogeneity within the tumor, which resulted
in poorer discrimination between malignant and benign lesions.
Rather than using phantoms, most
studies of the robustness of radiomics
have involved patients [7, 8], where anatomical, physiological and positioning
differences between scans of the same
patient can produce in the resulting
images differences which could then be
transferred to the radiomic results. Such
OCTOBER 2018

Figure 1. Workflow of the study. (Reprinted with permission. Berenguer R, del Rosario Pastor-Juan M, CanalesVázquez J, et al. Radiomics of CT features may be nonreproducible and redundant: Influence of CT acquisition
parameters. Radiology doi: 10.1148/radiol.2018172361. Published online April 14, 2018. © Radiological
Society of North America)

sources of variation can be easily avoided
by scanning phantoms.
Study Rationale and design

Our group carried out an extensive
analysis of the influence of the CT acquisition parameters on the radiomics feature extraction [9] with a view to investigate the standardization of radiomic
features. Figure 1 shows the workflow
of the study. Apart from the CT acquisition parameters, other sources of variation, namely anatomic and physiologic
variations, identification of the VOI and
segmentation were excluded by scanning phantoms and by the transfer of
VOI between image sets using a rigid
registration algorithm.
An anthropomorphic phantom was
used to carry out test-retest and intraCT analysis (same CT system), and a
multi-material phantom was used in an
inter-CT study (5 different CT system in
our institute) in order to eliminate any
variation between scans.
D I
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Three studies were carried out;
• firstly, a test-retest analysis was carried out by imaging the anthropomorphic phantom in the same CT unit two
days apart, using the same acquisition
parameters.
• secondly, an intra-CT analysis was carried out in which the same anthropomorphic phantom was re-imaged in the same
CT unit changing only one acquisition
parameter at a time.
• finally, an inter-CT analysis was carried
out on five different CT units, using the
same acquisition parameters to image a
multimaterial phantom. In order to perform this inter-CT study in the most uniform way possible, images were acquired
in axial mode disabling any optimization
algorithm and leaving aside advanced
software implementations.
Radiomic features (RFs) were automatically extracted using an IBEX package [10].
IBEX is an open infrastructure software
platform that streamlines common
21
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In summary, after a comprehensive intra-CT and inter-CT
image acquisition evaluation only 71 of the original 177 RFs
extracted from the CT images were reproducible, and, because
of redundancy, these can be reduced to only 10 unique RFs (6%).
Figure 2 illustrates graphically the results.
CONCLUSION

Figure 2. Graphical summary of the results. After a comprehensive intra-CT and
inter-CT image acquisition evaluation only 71 of the original 177 Radiomics Feaqtures s
extracted from the CT images were reproducible, and because of redundancy these can
be reduced to only 10 unique RFs (6%) that are stable and redundant.

radiomics workflow tasks. Its transparency, flexibility, and
portability have been shown to greatly accelerate the pace of
radiomics research and to be able to pave the way toward successful clinical translation [10].
One hundred and seventy seven (177) Radiomics Features
were extracted and belonged to the following categories:
• Intensity (describing the heterogeneity within the VOI),
•Shape (quantifying the geometry),
•Neighbourhood Intensity Difference Matrix (NIDM)
in three dimensions (3D) (which determines the differences
between gray-levels between one voxel and its neighbours),
•Gray-Level Co-Occurrence Matrix (GLCM) 3D (which
determines how often pairs of pixels of specific values and in a
specified spatial relationship appear) and
• Gray-Level Run-Length Matrix (GLRLM) 2D (which analyses the length of consecutive voxels having the same intensity).
RFs were evaluated sequentially. Non-reproducible RFs were
then eliminated through the test-retest, the intra-CT and interCT analyses. This was then followed by a hierarchical cluster
analysis in order to group similar RFs together and so evaluate
redundancy.
Results

We found high levels of percentage reproducibility in the
test-retest analysis varying from 91% to 96%, depending on the
statistics and cut-off values used.
Intra-CT analysis showed a variable reproducibilty, from
89.3%, when the pitch varied, to 43.1%, when the reconstruction
kernel was changed.
The reproducibilty of the inter-CT analysis was found to
vary considerably, depending on the kind of material used in
the phantom, ranging from 85.1% for wood to 15.8% for polyurethane.
After discarding non-reproducible radiomics features from
the staring 177, the remaining 71 RFs were used to carry out a
hierarchical cluster analysis. Ten clusters were selected and the
RF that showed the highest concordance correlation coefficient
value per cluster was chosen as representative.
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The high number of RFs that are non-reproducible and
redundant in our study highlights the need for tight acquisition protocols. Our results might have been even higher using
patient images. In addition, the results indicate that every
technical improvement, such as automatic acquisition protocols, should be tested rigorously to minimise variability in
image acquisition parameters. Standardization is also needed
in the other steps of the radiomic workflow, as suggested by
Lambin et al. [4] who also point out the need for the establishment of rigorous evaluation criteria and reporting guidelines
in order for radiomics to mature as a discipline.. Much future
work is needed in order to create protocols that fulfil clinical and research needs, reduce costs and ultimately improve
patient quality of life.
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Working together to understand your needs and
challenges drives valuable outcomes that positively
impact you and your patients’ future.
Canon Medical’s vision and commitment to improving life for all, lies at the
heart of everything we do. By partnering to focus on what matters, together
we can deliver intelligent, high quality solutions.
With Canon Medical, true innovation is made possible.

http://eu.medical.canon

IND US TRY NEWS
GE expands collaboration with Sonosim for
ultrasound training
GE Healthcare has announced that
it has taken an equity investment in
SonoSim, a global leader in ultrasound
education and training. The expanded
partnership will offer enhanced education services to new and existing
ultrasound users around the world
and across medical disciplines, from
women’s health and cardiology to
point of care and primary care.
As ultrasound continues to grow
in all medical fields, it’s critical that
clinicians are properly trained on the
systems to effectively and efficiently
tend to their patients – particularly in
critical situations. Yet, access to proper
training and educational resources
remains a barrier for new, and even
existing experienced ultrasound users.
SonoSim provides innovative and
scalable technology to train medical
professionals and students in ultrasonography, using real-patient cases
spanning a broad spectrum of normal

and pathologic conditions. The portable SonoSim Ultrasound Training
Solution is the industry’s most comprehensive laptop-based ultrasound
training platform that offers a curriculum of 65+ cloud-based courses,
image acquisition and interpretation
training using the SonoSimulator, and
performance tracking.
“At GE Healthcare, we are committed to not only providing clinicians the
most advanced ultrasound technology
but also pairing it with high quality
training and educational resources
necessary to advance patient care, and
reach new users,” said Rob Walton,
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general manager of Primary Care
Ultrasound at GE Healthcare. “With
SonoSim’s hands-on training, our hope
is that the clinician will be able to spend
more time focused on improving patient
care.”
www.gehealthcare.com
https://sonosim.com

Applications invited
for research award

Siemens Healthineers are partnering with the British Institute of
Radiology (BIR) to support a pumppriming research bursary, the BIR/
Siemens Research Award, to provide
support to researchers in the fields
of radiology, radiotherapy, oncology,
radiography or medical physics. The
Research Award will provide £1000
for initial financial support to enable
researchers to develop proposals with
the aim of attracting further funding from external sources. Dr Jane
Phillips-Hughes, President of the BIR

said. “This is an excellent opportunity
for researchers to apply for initial funding for development work. It’s a great
way to build the case for further funding for projects in due course.” To apply,
participants must provide a 750 word
outline of the intended research project and send to awards@bir.org.uk by
31 December 2018. More details are
available on the BIR website:
www.bir.org.uk/researchaward
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Collaboration on use
of AI to detect prostate cancer
Cambridge
Consultants, the
UK company specializing in breakthrough innovations, has partnered
with Exact Imaging, makers of the
ExactVu micro-ultrasound platform,
as the two companies work to improve
the way prostate cancer is visualized
and detected. Cambridge Consultants
is applying deep learning to high-resolution micro-ultrasound imaging to
identify potentially suspicious regions
of tissue and inform urologists who
may want to consider these additional
data in their biopsy protocol. Early
results show promise.
Prostate cancer is the second most
common cause of cancer death in men
in both the USA and Europe. There

is an urgent need for improved accuracy in the detection and diagnosis
of aggressive prostate cancers. The
current standard-of-care ultrasound,
which guides prostatic needle biopsies
that help to diagnose prostate cancer,
yields a 30% false negative rate since
the resolution of the ultrasound systems is insufficient to differentiate
suspicious regions. As such, the prostate biopsies are usually delivered in a
systematic, “blind” pattern. 1
The ExactVu micro-ultrasound
platform is a significant new imaging tool to allow urologists to harness
“micro”-ultrasound’s near microscopic
resolution in order to visualize suspicious regions and actually target their
biopsies to those regions. Operating
at 29 MHz, the micro-ultrasound provides a 300% improvement in resolution over conventional ultrasound.
Cambridge Consultants aims to use
higher resolution micro-ultrasound images
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from the ExactVu platform in combination with decades of medical technology
expertise and cutting-edge machine learning techniques, to provide new information
to urologists to help them to improve their
targeting of prostate biopsies. In recent
years Cambridge Consultants has been
at the forefront of advances in machine
learning and deep learning, applying this
transformative technology to a wide range
of industries and disciplines.
With their AI tools being able to
interrogate the full ultrasound data set
when correlated to pathology, the analysis should deliver improved accuracy
and better characterization of suspicious regions. The machine learning
approach being applied is faster and
less computationally intensive than
traditional statistical approaches and
may ultimately form the backbone of a
commercially-viable software application. Early results from proof of concept testing show significant promise,
even with relatively limited data sets.
The current work on prostate cancer is the latest output from Cambridge
Consultants’ Digital Greenhouse, a
unique experimental environment
where data scientists and engineers
explore and develop cutting edge
machine learning and deep learning
techniques and which aims to ensure
that deep learning is potent beyond the
huge online datasets that have powered advances to date. Recent work
has focused on applying deep learning in areas where massive datasets are
unavailable. In the case of its work on
prostate cancer, data was available for
hundreds of patients.
www.cambridgeconsultants.com
www.exactimaging.com

Philips and Integron
collaborate on integrated digital health
Philips and Integron, a provider
of managed Internet of Things (IoT)
services for connected health, have
announced a collaboration that brings
together the Philips HealthSuite
Digital Platform with Integron’s
robust solution deployment services.
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Based upon a set of open APIs,
HealthSuite simplifies the integration of
data from disparate sources – including
electronic medical records, diagnostic and
imaging equipment, and personal mobile
devices. In combination with Integron’s
suite of device procurement, management,
and deployment services, this provides a
comprehensive foundation for the deployment of connected health solutions.
“Our collaboration with Integron is a
significant step towards simplifying solution deployment and enabling healthcare providers to leverage the value of

data to improve the patient experience
whilst reducing costs,” said Dale Wiggins,
General Manager Philips HealthSuite
Digital Platform. “Integron is an expert in
managed services and this relationship will
not only allow us to help our customers get
to market more quickly, but also help them
reach scale in meaningful ways.”
The Philips HealthSuite Digital
Platform is an open, secure platform of
services, capabilities, and tools designed
to enable the development of next-generation connected health and wellness
innovations. It provides a range of digital tools for application developers and
solution providers enabling universal
‘Big Data’ management, predictive analytics, and Artificial Intelligence in support of health management by consumers and care professionals.
www.philips.com
www.integron.com

One-stop shop for
men with prostate
cancer?
Hitachi Medical Systems Europe,
manufacturer of high resolution
ultrasound imaging equipment and a
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European distributor for BiopSee, the
image guided prostate biopsy system
from MedCom, has been awarded a
contract to supply six ARIETTA ultrasound systems to improve prostate
cancer diagnosis as part of the innovative RAPID programme at three major
hospitals across South West London,
UK. Hitachi will also supply BiopSee
fusion systems which in addition to
the ultrasound systems together offer
revolutionary technology for combining multi-parametric-MRI data with
real-time ultrasound.
The new RAPID (Rapid Assessment
Prostate Imaging and Diagnosis) programme accelerates the pathway which
could lead to a ‘one-stop shop’ for men
with prostate cancer and involves the
patient having an mp-MRI scan in
the morning and reported immediately. If it shows areas of abnormality,
the patient will then undergo a transperineal ultrasound fusion biopsy, all
within the same day.
This will reduce unnecessary biopsies and provide accurate targeting
whilst reducing the number of samples
needed. The transperineal approach,

in which samples are taken through
the perineum rather than the rectum,
is important as it confers a comparatively low risk of sepsis and can obviate the need for broad spectrum antibiotics and the possible development
of antibiotic resistance.
Hashim Ahmed, Professor & Chair
of Urology, Imperial College London,
said “After trialling various systems
on the market we felt that the Hitachi
ARIETTA and MedCom BiopSee combination offered us the best in high resolution imaging together with precise,
accurate needle placement and an easy
streamlined fusion software interface.
This will help deliver a faster diagnosis
and treatment for prostate cancer and
reduce waiting times. The safer transperineal biopsy route will also reduce infection and life-threatening sepsis rates.”
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The BiopSee system fuses the mpMRI images with the Hitachi ultrasound
images in realtime, allowing highly
accurate placement of the biopsy needle
in the prostate to target the tumor with
exceptional precision. The package of
3D ultrasound image acquisition, rigid/
elastic fusion capabilities together with
precise stepper tracking and reporting
software delivers an exceptional diagnostic platform supporting the RAPID
programme in London.
BiopSee records and stores the location of each tissue sample, providing comprehensive documentation and reporting of biopsy core locations for accurate
management of patients requiring further treatment and therapy planning in
cryotherapy, brachytherapy, HIFU, RF or
other treatment programmes.
Jean-Luc Budillon, President
Hitachi Medical Systems Europe
comments, “We’re very excited to have
been selected as part of the RAPID
programme and look forward to the
roll-out of the project as Hitachi’s revolutionary technology is installed across
these three sites. We are also fortunate
to be working with some of the world’s
leading medical experts on prostate
cancer as part of the programme. It
will be fascinating to analyze the data
from RAPID and to fully understand its
potential impact on diagnosis rates and
care in the UK. We’re confident that
patients will experience huge benefits
from this innovative care pathway.”
www.hitachi-medical-systems.eu/

Siemens and Storz
Medical to collaborate in urology
Siemens Healthineers and STORZ
MEDICAL have announced that they
plan to collaborate with the aim of
facilitating access for customers of
both companies, and their patients,
to the latest technologies for diagnostic imaging in urology and noninvasive therapy for urinary and renal
calculi. The combination of mobile
C-arms in the Cios family from
Siemens Healthineers and the shock
wave lithotripsy system MODULITH
SLK “inline” from STORZ MEDICAL
is ideally suited for the removal of
stones from the entire urinary tract
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using powerful extracorporeal shock
wave lithotripsy (ESWL). This non
invasive procedure and the low rate
of complications represent a major
benefit for the patients, and make
the procedure a preferred treatment

approach in many cases. Siemens
Healthineers and STORZ MEDICAL
will make an innovative system combination comprising selected models
of mobile C-arms in the Cios family
and the ESWL system MODULITH®
SLK “inline” available to urologists for
this purpose in the future. “Working
with Siemens Healthineers, we can
make our expertise in urology available to a broader range of customers
and offer comprehensive solutions,” says
Dr. Gerold Heine, CEO of STORZ
MEDICAL. “The planned agreement
highlights the great importance of urology to both companies,” affirms Peter
Schardt, head of X-ray Products at
Siemens Healthineers. “Together, we
can facilitate access to the best possible
diagnostic and therapy solutions for our
customers and their patients.”
www.siemenshealthineers.com.
www.storzmedical.com

AMRA gets new CEO
Amra, an international leader
in body composition analysis, has
announced that Eric Converse has
been appointed as its new Chief
Executive Officer. Starting on the 1st
of October, Converse will assume the
executive leadership from Tommy
Johansson, who has been with AMRA
since its establishment and will continue as an owner of the company.
The company has developed a new
global standard in body composition
assessment, the ability to automatically produce multiple fat and muscle
biomarkers with unrivaled precision
and accuracy, as well as contextual
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disease insights – all from a single,
6-minute, whole-body MRI. AMRA
was founded in 2010 as a spin-off of
Linköping University, Sweden, with
the aim to support transformative care
and vital decision-making from clinical research to health and wellness.
Before joining AMRA, Converse
spent three years as President and
CEO of VirtualScopics, an Imaging
Contract Research Organization
(iCRO), which under his direction
grew exponentially before being
acquired by the leading imaging and
cardiac core laboratory, BioTelemetry
Research. Most recently, Converse has
been working with large pharmaceutical companies on potential and current investments and projects focused
on real-world data (RWD) and realworld evidence (RWE). In addition
to a specialty in uniting international
teams to meet and exceed customer
requirements, Converse has over 15

years of further experience holding
multiple CEO roles and Board positions across a variety of companies
and industries in the US and Europe.
“Tommy has built an incredibly talented team and established a fantastic culture in the company”, said Eric
Converse. “He is leaving AMRA with
a strong foundation and many excellent partnerships in place. The opportunities that lie ahead are enormous. I
am thrilled to be taking the helm and
further accelerating the innovation and
execution of the business plan.”He continued, “While we look to further grow
into high-potential markets such as
the USA, we will continue to maintain
AMRA’s Swedish roots and core values
of hard work and consideration. The
exceptional team in place will continue
to provide the base from which the business will grow as a prominent international health innovator. I fully believe
that the company’s offering is going to
change the health landscape for the better and I can’t wait to get started.”
www.amramedical.com/
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The best just got
better—every way
you look at it.
Introducing the Hologic 3Dimensions™ Mammography System

NEW

• Sharper: THE fastest and highest resolution 3D™ images in the industry.1 And, it’s the ONLY
tomosynthesis exam clinically proven to detect up to 65% more invasive breast cancer than 2D alone.2
• Smarter: Clinically proven comfort3 without compromise in image quality due to advanced processing
software that takes the curved compression geometry into account.
• Simpler: Enhanced workflow for both the technologist and radiologist, without compromising on speed,
dose or accuracy.
Also available in 2D

Learn more at 3DimensionsSystem.com

1. Data on file and from public sources, 2017. 2. Results from Friedewald, SM, et al. “Breast cancer screening using tomosynthesis in combination with digital mammography.” JAMA 311.24 (2014):
2499-2507; a multi-site (13), non-randomized, historical control study of 454,000 screening mammograms investigating the initial impact of the introduction of the Hologic Selenia® Dimensions® on
screening outcomes. Individual results may vary. The study found an average 41% increase and that 1.2 (95% CI: 0.8-1.6) additional invasive breast cancers per 1000 screening exams were found in
women receiving combined 2D FFDM and 3D™ mammograms acquired with the Hologic 3D™ Mammography System versus women receiving 2D FFDM mammograms only. 3. In an internal study
comparing Hologic’s standard compression technology to the SmartCurve™ system (18 x 24cm).
ADS-01949-EUR-EN Rev 001 © 2017 Hologic, Inc. All rights reserved. Hologic, 3D, 3Dimensions, 3D Mammography, Dimensions, Selenia, The Science of Sure, and associated logos are trademarks and/or
registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered trademarks, and product names are the property of their respective owners.

Magnetic resonance Imaging
Brain iron levels may predict multiple
sclerosis disabilities
A new, highly accurate MRI technique
can monitor iron levels in the brains of
multiple sclerosis (MS) patients and help
identify those at a higher risk of developing physical disability, according to a
recently published report [1]
MS is a disease that attacks three critical components of the central nervous system: the neurons, myelin, and the cells that produce
myelin. Common symptoms of MS include weakness, spasticity
and pain. The disease can progress in many patients, leaving them
severely disabled. “Brain atrophy is the current gold standard for
predicting cognitive and physical decline in MS, but it has limitations”, said the lead author Dr R Zivadinov of the Jacobs School of
Medicine and Biomedical Sciences at the University at Buffalo, N.Y.
, U.S.A “Brain atrophy takes a long time to see,” he said.“We need an
earlier measure of who will develop MS-related disability.”
MRI studies of iron concentration have emerged recently as
a promising measure of changes in the brain associated with MS
progression. Iron is vital for various cellular functions in the brain,
including myelination of neurons, and both iron overload and iron
deficiencies can be harmful.
“It is known that there is more iron in the deep gray matter structures in MS patients, but also we’ve seen in recent literature that there
are regions where we find less iron in the brains of these patients,” Dr.
Zivadinov said.
Dr. Zivadinov and colleagues recently compared brain iron
levels in people with MS to those of a healthy control group using
the advanced MRI technique called quantitative susceptibility mapping. A brain region with more iron would have higher magnetic
susceptibility, and one with less iron would have lower susceptibility.
The researchers performed the mapping technique on 600 MS
patients, including 452 with early-stage disease and 148 whose
disease had progressed.
Compared to 250 healthy control participants, MS patients had
higher levels of iron in the basal ganglia, the group of structures
deep in the brain that are central to movement. However, the MS
patients had lower levels of iron in their thalamus, the important
brain region that helps process sensory input by acting as a relay
between certain brain structures and the spinal cord. The lower
iron content in the thalamus and higher iron content in other
deep gray matter structures of people with MS were associated
with longer disease duration, higher disability degree and disease
progression.
This association with clinical disability persisted even after
adjusting for changes in the brain volumes of each individual
structure.
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The above mage shows voxelwise analysis of quantitative susceptibility maps within
thalamus, caudate, globus pallidus, and putamen comparing all participants with
multiple sclerosis (MS) to healthy control (HC) participants. Areas of higher susceptibility in participants with MS compared with HC participants are shown in red-yellow.
Areas of lower susceptibility in participants with MS compared with HC participants
are shown in blue-light blue. Image courtesy of Radiology

“In this large cohort of MS patients and healthy controls, we have
reported, for the first time, iron increasing in the basal ganglia but
decreasing in thalamic structures,” Dr. Zivadinov said. “Iron depletion or increase in several structures of the brain is an independent
predictor of disability related to MS.”
The results point to a potential role for quantitative susceptibility mapping in clinical trials of promising new drugs, Dr. Zivadinov
said. Current treatments involving anti-inflammatory drugs do not
prevent MS patients from developing disability.
“Susceptibility is an interesting imaging marker of disease severity
that can predict which patients are at severe risk of progressing,” Dr.
Zivadinov said. “To be able to act against changes in susceptibility
would be extremely beneficial.”
The researchers concluded that quantitative susceptibility mapping (QSM) suggests that altered deep gray matter iron is associated with the evolution of multiple sclerosis (MS) and on disability
accrual, independent of tissue atrophy.
References
1. Zivadinov R et al. Brain Iron at Quantitative MRI Is Associated with Disability
in Multiple Sclerosis Radiology. 2018; 17:180136. doi: 10.1148/radiol.2018180136.
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Consistent results, from
every perspective.
NEW
Introducing Quantra™ 2.2 Breast Density Assessment
• Enables quick and accurate breast density assessments across your entire patient population.
• Includes texture and pattern analysis, offering more consistent, reliable breast density scoring.
• Available with the only mammogram superior for women with dense breasts compared to 2D
mammography alone.1,2

Learn more at 3DimensionsSystem.com

1. FDA submissions P080003, P080003/S001. 2. Results from Friedewald, SM, et al. “Breast cancer screening using tomosynthesis in combination with digital mammography.” JAMA 311.24 (2014):
2499-2507; a multi-site (13), non-randomized, historical control study of 454,000 screening mammograms investigating the initial impact of the introduction of the Hologic Selenia® Dimensions® on
screening outcomes. Individual results may vary. The study found an average 41% increase and that 1.2 (95% CI: 0.8-1.6) additional invasive breast cancers per 1000 screening exams were found in
women receiving combined 2D FFDM and 3D™ mammograms acquired with the Hologic 3D™ Mammography System versus women receiving 2D FFDM mammograms only.
ADS-01953-EUR-EN Rev 002 © 2017 Hologic, Inc. All rights reserved. Hologic, 3D, 3Dimensions, 3D Mammography, Quantra, Dimensions, Selenia, The Science of Sure, and associated logos are
trademarks and/or registered trademarks of Hologic, Inc. and/or its subsidiaries in the US and/or other countries. All other trademarks, registered trademarks, and product names are the property of
their respective owners.

B RE AS T IMAGING NEWS
DenseBreast-info.org launches
European expansion
DenseBreast-info.org (DB-I) has just announced the
launch of its international expansion for European medical
providers. DB-I is recognized as the most comprehensive,
medically-sourced website for breast density information
(https://densebreast-info.org/). The European expansion
features an interactive map displaying screening guidelines
for selected countries, as well as extensive educational content for health care professionals.

According to Dr. Vourtsis, “There is growing need in
Europe for educational information about dense tissue. As
the most comprehensive and up-to-date resource on the
topic, DenseBreast-info.org was the optimal site to develop
and house European-specific content. I am delighted that
health professionals in Europe now have this medicallysourced resource available.”
The European website expansion is supported by generous unrestricted educational grants from GE Healthcare,
Hologic, Siemens Healthineers and Volpara Solutions.
https://densebreast-info.org/

New online tool for clinicians
could predict long-term risk of
breast cancer returning

Commenting on the expansion, Dr Wendie Berg,
Professor of Radiology at the University of Pittsburgh
School of Medicine, and DB-I’s chief scientific advisor,
notes, “We are delighted to have the opportunity to provide a rich source of information applicable to Europe. We
look forward to continually expanding the country-specific
content available on the site and helping to educate medical professionals on the very important issues surrounding
breast density.”
Dr Athina Vourtsis, director and founder of the
Diagnostic Mammography Center in Athens, Greece, and
Cheryl Cruwys, a career educator in the United Kingdom,
assisted in the effort to develop European-specific content for the website expansion. Country-specific content
was provided by a coalition of professors and physicians
including: Prof. Michael Fuchsjäger, Austria; Prof. Boris
Brkljačić, Croatia; Dr. Chrysa Tziakouri-Shiakalli, Cyprus;
Dr. Foucauld Chamming’s and Prof. Isabelle ThomassinNaggara, France; Prof. Christiane Kuhl and Prof. Alexander
Mundinger, Germany; Dr. Adriana Bonifacino and Prof.
Enzo Durante, Italy; Prof. Dragana Djilas, Serbia; Dr.
Francisca Gras Canals, Spain and Dr. Anmol Malhotra
and Dr. Nick Perry, United Kingdom.
Breast cancer remains the most common cancer among
European women, and about 40% of both American and
European women have dense breasts. There is a growing,
worldwide recognition of the need for consideration of
additional screening after mammography in women with
dense breasts. This topic is explored in detail in a recent
article published in European Radiology. (Vourtsis A, &
Berg WA. Breast density implications and supplemental
screening Eur Radiol. 2018 Sep 25. doi: 10.1007/s00330018-5668-8). The article explores the complexities involved
in breast cancer screening for women with dense breasts.
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A new, simple web-based calculator that could better
predict the long term risk of breast cancer returning in other
areas of the body has been published online by researchers
at The Royal Marsden NHS Foundation Trust and Queen
Mary University of London and is describe in a recent publication (Dowsett M et al. Integration of Clinical Variables
for the Prediction of Late Distant Recurrence in Patients
With Estrogen Receptor-Positive Breast Cancer Treated With
5 Years of Endocrine Therapy: CTS5. J Clin Oncol. 2018;
36(19): 1941. doi: 10.1200/JCO.2017.76.4258.). The prognostic tool - CTS5 (Clinical Treatment Score post-5-years)
could be used to decide which patients are at high enough
risk of their cancer returning after receiving the standard
five years of endocrine (hormone) therapy, and so could
benefit from continuation of treatment. It could also predict

which patients are at low risk of recurrence, and so can avoid
any further therapy along with the potential adverse side
effects. Over the last three decades, there has been a major
increase in the rate of invasive breast cancer in Western
countries. Approximately 85 per cent of patients are now
diagnosed as estrogen receptor (ER) positive, which means
that the cancer grows in response to the hormone estrogen.
Almost all of these patients are prescribed five years of
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hormone therapy after having standard treatment (surgery,
chemotherapy, and/or radiation therapy), to lower the risk
of the cancer returning. However, hormone therapy can have
significant side effects for some patients, including weakness
of bone tissue, and exacerbation of menopausal symptoms.
Oncologists along with patients have to decide after five
years of hormone treatment whether extending this type of
therapy is worthwhile and appropriate.
Professor M Dowsett, Head of The Royal Marsden
Ralph Lauren Centre for Breast Cancer Research and
Professor of Biochemical Endocrinology at The Institute
of Cancer Research (ICR), and Professor J Cuzick and Dr I
Sestak from Queen Mary University of London developed
CTS5 after reviewing data from two previously published
studies. Together these provided information on 11,446
postmenopausal women with ER positive breast cancer
who had received five years of hormone therapy (tamoxifen, anastrozole, or letrozole). Using the data set from
one previously published study, they measured how many
women developed metastasis five to 10 years after they
finished endocrine therapy. This was then combined with
information about the tumor, which had been measured at
the point of diagnosis, to produce a risk equation - CTS5.
To investigate the validity of the tool, researchers then
tested CTS5 against data from the second study. CTS5 was
shown to be able to accurately separate women into groups
of low, intermediate, or high risk of developing a late distant recurrence breast cancer after five years of hormone
therapy. The test identified 42 per cent of women who
were sufficiently low risk that extending hormone therapy
would have been of very little value.
Prof Dowsett, said: “What we have developed could
improve clinical practice, benefiting breast cancer patients
by avoiding potentially unnecessary extended treatment.
Clinicians require expertise and the best tools to help them
make crucial decision on treatment for patients, decisions
that can make a difference to patient’s quality of life.”
Professor Cuzick said: “Hormone sensitive breast cancer
is one of the few cancers where late recurrence is common,
and predicting who is at high risk is particularly important so that they can continue hormone treatment. While
our ability to predict this type of cancer is highly likely to
improve in the future, we’re providing a simple tool which is
available now, and is easily used and well tested.”
Dr Sestak said: “Over 50 per cent of women who have
finished hormonal treatment for their breast cancer are at
increased risk of developing a late metastasis. But there are
no web-based calculators for predicting which women are at
highest risk. Our tool provides a very simple way of obtaining the risk of a late metastasis for each woman individually.
It is very important to identify these women in the clinic and
the calculator provides help in the decision-making process.”
Professor Dowsett added: “This tool uses information
that is already gathered in all patients, so could be easily
used across the UK and globally at other centres.”
https://tinyurl.com/Dowsett-et-al-paper
OCTOBER 2018

D I

Breast ultrasound: recommendations for information to women
and referring physicians issued by
EUSOBI
The European Society
of Breast Imaging has
issued recommendations
regarding the information
that should be provided
to women and referring
physicians about breast
ultrasound (US). (Evans
A et al. for the European
Society of Breast Imaging
(EUSOBI). Breast ultrasound: recommendations for information
to women and referring physicians by the European Society of
Breast Imaging. Insights Imaging. 2018;9(4):449-461. doi: 10.1007/
s13244-018-0636-z ) . After explaining the physical principles,
technical procedure and the safety of US, the article provides
information about the ability of US to make a correct diagnosis,
depending on the setting in which it is applied. Several definite
indications for breast US in female subjects are proposed: palpable lump; axillary adenopathy; first diagnostic approach for
clinical abnormalities under 40 and in pregnant or lactating
women; suspicious abnormalities at mammography or magnetic
resonance imaging (MRI); suspicious nipple discharge; recent
nipple inversion; skin retraction; breast inflammation; abnormalities in the area of the surgical scar after breast conserving
surgery or mastectomy; abnormalities in the presence of breast
implants; screening high-risk women, especially when MRI is
not performed; loco-regional staging of a known breast cancer,
when MRI is not performed; guidance for percutaneous interventions (needle biopsy, pre-surgical localization, fluid collection
drainage); monitoring patients with breast cancer receiving neoadjuvant therapy, when MRI is not performed.
Possible indications such as supplemental screening after
mammography for women aged 40– 74 with dense breasts are
also listed. Moreover, inappropriate indications include screening
for breast cancer as a stand-alone alternative to mammography.
Information about additional or new US technologies (color
Doppler, elastography, and automated whole breast US) is also
provided.
Finally, the paper answers five frequently asked questions.
• US is an established tool for suspected cancers at all ages and
is also the method of choice under 40.
• For US-visible suspicious lesions, US-guided biopsy is preferred, even for palpable findings.
• High-risk women can be screened with US, especially when
MRI cannot be performed.
• Supplemental US increases cancer detection but also false
positives, biopsy rate and follow-up exams.
• Breast US is inappropriate as a stand-alone screening
method.
https://tinyurl.com/EUSOBI-Recommendations-for-US
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Association of radiation therapy
plus lumpectomy in reduced risk of
dying in women with DCIS

Patients with ductal carcinoma in situ (DCIS) are treated
with radiotherapy to reduce their risk of local invasive recurrence after breast-conserving surgery. However, the association
of radiotherapy with breast cancer survival in patients with
DCIS has not yet been clearly established.
The condition of DCIS is generally identified in asymptomatic women in the context of screening mammography,
and the incidence of DCIS in a population closely mirrors the
extent of mammographic screening. In about 15% of cases of
DCIS treated with breast-conserving surgery, the woman will
experience an in-breast invasive recurrence in the same breast
within 15 years.
There is emerging evidence that, after a diagnosis of DCIS,
the addition of radiotherapy to lumpectomy reduces the risk

of death from breast cancer (as well as reducing the risk of
local recurrence). Because of the low mortality associated with
DCIS, it is difficult to study deaths from DCIS using small
cohort studies or randomized trials. As a result, most clinical trials have been designed to study local recurrence. It is
challenging to study mortality because the effect sizes are
small and it is necessary to compare groups of women with
similar risk profiles,. A group of researchers conducted a historical cohort study of women with pure DCIS using the SEER
database (Giannakeas, V et al. Association of Radiotherapy
With Survival in Women Treated for Ductal Carcinoma In
Situ With Lumpectomy or Mastectomy JAMA Network Open.
2018;: e181100. doi:10.1001/jamanetworkopen.2018.1100e) and
extracted data on age and year of diagnosis, tumor size, tumor
grade, treatments (surgery and radiation), and outcomes (local
invasive recurrence, contralateral invasive breast cancer, and
death from breast cancer).The researchers sought to measure
the extent to which radiotherapy is associated with a reduced
risk of breast cancer death in this cohort of women and to
identify subgroups of women who might benefit from radiotherapy the most.
The observational study compared lumpectomy plus radiation vs. lumpectomy alone, lumpectomy vs. mastectomy, and
lumpectomy plus radiation vs. mastectomy. The principal measured outcome was breast cancer mortality rates within 15
years
It was found that a small improvement in breast cancer
survival was associated with the “radiation plus lumpectomy”
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option for DCIS. The absolute risk reduction was 0.27 percent, making it necessary to treat 370 women to save one life.
Patients who had lumpectomy plus radiation had more local
recurrences than the mastectomy patients but had fewer deaths.
The authors conclude that among patients with DCIS, treatment with lumpectomy and radiotherapy is associated with a
significant reduction in breast cancer mortality compared with
either lumpectomy alone or mastectomy. Although the clinical
benefit is small, it is intriguing that radiotherapy has this effect,
which appears to be attributable to systemic activity rather than
local control. How exactly radiotherapy affects survival is an
important question that should be explored in future studies.
JAMA Network Open. 2018;1(4):e181100. doi:10.1001/jamanetworkopen.2018.1100

Why are more women at high
breast cancer risk not having supplemental MRI screening?
While mammography is the only modality proven to reduce
breast cancer-specific mortality, it demonstrates reduced performance in certain sub-populations of women at increased
risk. Improved early cancer detection has been demonstrated
among high-risk women who undergo breast magnetic resonance imaging (MRI) screening, in addition to routine mammography screening. Compared to mammography alone, supplemental breast MRI increases sensitivity of screening for the
detection of smaller, node negative tumors.
Thus, women at high lifetime breast cancer risk might benefit from breast MRI screening in addition to routine mammography. However a new study shows that breast MRI is greatly
under-utilized even though access (at least in the United States)
is widely available. The study, involving more than 422,000
women was recently published (Miles R et al. Underutilization
of Supplemental Magnetic Resonance Imaging Screening Among
Patients at High Breast Cancer Risk. J Womens Health (Larchmt).
2018; 27: 748. doi: 10.1089/jwh.2017.6623)

Dr Christoph Lee of the University of Washington School
of Medicine, Seattle, and a team of researchers co-authored
the study. They reported that while nearly 44% of women
at high (>20%) lifetime breast cancer risk had mammography performed at a facility with on-site breast MRI screening
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available, only 6.6% of the high-risk women underwent breast
MRI screening.
“Breast MRI screening may benefit women with a high lifetime risk of breast cancer through earlier cancer detection,” says
Dr Susan G. Kornstein, Editor-in-Chief of Journal of Women’s
Health, and President of the Academy of Women’s Health. “A
greater understanding is needed of why this widely available
resource is not being fully utilized to screen high-risk women.”
The authors conclude that despite its relatively widespread
availability in the U.S.A., the use of supplemental screening
breast MRI remains low among women classified as having
high lifetime risk. A better understanding of the sociodemographic determinants of breast MRI under-use is needed to
guide novel interventions that target high-risk women who
may benefit from supplemental screening. Future studies
should aim to identify and evaluate novel interventions for
increasing use of screening MRI among high-risk women,
such as automated lifetime risk calculations included in screening mammography reports. Special attention and heightened
awareness in women demonstrating low socioeconomic factors
and older age may also be needed to ensure that all women
benefit from supplemental screening services.
https://tinyurl.com/Miles-et-al-paper

Defining, estimating, and communicating overdiagnosis in cancer
screening
The toll of inadequate health care is well-substantiated,
but recognition is mounting that “too much” is also possible.
Overdiagnosis represents one harm of too much medicine,
but the concept can be confusing: It is often conflated with

10.7326/M18-0694.) summarize the knowledge and provide
guidance on defining, estimating, and communicating overdiagnosis in cancer screening.
In the article, the authors make recommendations to
improve consistency, thinking, and reporting about potential
harms associated with overdiagnosis, especially as it relates to
cancer screening. They suggest a specific definition, articulate
how variation in estimates of overdiagnosis can arise, and
propose approaches to estimating overdiagnosis. They end by
describing currently understood best practices for communicating the potential for harm due to overdiagnosis to health
care professionals and members of the public. To improve consistency, thinking, and reporting about overdiagnosis, they suggest a specific definition. The authors articulate how variations
in estimates of overdiagnosis can arise, identify approaches to
estimating overdiagnosis, and describe best practices for communicating the potential for harm due to overdiagnosis.
In summary, to facilitate understanding of overdiagnosis in
cancer screening, the authors have suggested a standardized
definition and guidance on reporting estimates of overdiagnosis, which refers to the detection of a (histologically confirmed)
cancer through screening that would not otherwise have been
diagnosed in a person’s lifetime had screening not taken place.
Estimates of overdiagnosis should specify the denominator as
persons who were screened (in information for the public and
professionals) or persons invited to screening (for program
evaluations). When and if possible, details about the time horizon, study design, estimation approach, and population and
treatment factors that can influence the magnitude of overdiagnosis should be specified. Finally, the magnitude of, or risk for,
overdiagnosis from screening should be communicated using
messages that will encourage decisions congruent with patients’
stated values, risk tolerances, and priorities.
https://tinyurl.com/Davies-et-al-paper

Breast cancer mortality is declining – but is it due to screening?

related harms (such as overtreatment, misclassification, falsepositive results, and overdetection) and is difficult to measure because it cannot be directly observed. Because the U.S.
Preventive Services Task Force (USPSTF) issues screening
recommendations aimed largely at healthy persons, it has a
particular interest in understanding harms related to screening, especially, but not limited to overdiagnosis. In support of
the USPSTF, the authors of a recently published article (Davies
L Defining, Estimating, and Communicating Overdiagnosis in
Cancer Screening. Ann Intern Med. 2018 Jul 3;169(1):36-43. doi:
OCTOBER 2018
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A Norwegian-Danish study shows that breast cancer mortality is indeed declining, but not necessarily due to screening
for breast cancer. Associate Professor Henrik Støvring from
Denmark thinks it is time to consider alternatives to mammography screening. Fewer and fewer women die from breast
cancer in recent years but, surprisingly, the decline is just as
large in the age groups that are not screened. The decline
could therefore be due to better treatment and not screening
for breast cancer. This is the conclusion of a recently published
Danish-Norwegian study (Møller MH et al Effect of organised
mammography screening on breast cancer mortality: A population-based cohort study in Norway. Int J Cancer. 2018 Aug 25.
doi: 10.1002/ijc.31832).
In the study, the researchers followed all Norwegian women
aged 30-89 and identified those who developed breast cancer
in the period 1987-2010, before subsequently comparing the
number of deaths before and after the screening programme
was introduced.
As Associate Professor Henrik Støvring from Aarhus
University, Denmark, notes, the result does not favour the
breast cancer screening programme. This conclusion can also
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be transferred directly to Denmark (and elsewhere), where
all women aged 50-69 are offered mammography screening
- which is an X-ray examination of the chest - every second
year. The Danish screening programme was progressively
introduced from the early 1990s and was offered nationally
to everyone from 2007, three years after the Norwegians,
who have supplied data for the Danish-Norwegian research
project.
“The important result is that we do not find a beneficial effect
of breast cancer screening any longer. The original randomized
trials examining breast cancer screening were conducted way
back in the 1980s, and they showed an effect, but the fact is that
the better the treatment methods become, the less benefit screening has,” says Henrik Støvring, who is associate professor at the
Department of Public Health with biostatistics and screening
programmes as his particular areas of expertise.
Here he points towards one of the paradoxes of screening - the popular but erroneous belief that if breast cancer
patients who have been screened live longer than other breast
cancer patients, then screening “works”. The problem is that
with screening, doctors detect cancerous tumors earlier than
they would otherwise have done, and thus move the point of
diagnosis forward in time. But even if someone who has been
screened lives longer as a patient, it is not certain that their life
as a whole will be longer. It is important to account for this
fact, and the new study shows that screening does not lead
to women living longer overall - and this is the study’s most
important finding.

“The women who are invited to screening live longer because
all breast cancer patients live longer, and they do so because we
now have better drugs and more effective chemotherapy, and
because we have cancer care pathways, which means the healthcare system reacts faster than it did a decade ago. But it does not
necessarily appear that fewer women die of breast cancer as a
result of mammography screening,” said Henrik Støvring.
He also points out that it is not always beneficial for a
woman to be diagnosed with a tiny cancerous growth of e.g. a
millimetre in diameter at a mammography. Some of these small
lesions are so slow-growing that the woman would have died
a so-called natural death with undiagnosed cancer, if she had
not been screened.
“Now what happens is these women are instead given a diagnosis which isn’t going to make anyone happier. Such a breast
cancer diagnosis both makes life more difficult and costs a lot of
34
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money, but does not ultimately make a difference. The big problem is that we are not currently able to tell the difference between
the small cancer tumors that will kill you and those that will not,”
says Henrik Støvring.
Even though the research results challenge the current
health policy in Denmark, Norway and the rest of the Western
world, Henrik Støvring is not in the business of telling Danish
politicians that they should stop the national screening programme here and now:
“It’s certainly not my task to decide how the research results
should be used, but my suggestion would nonetheless be that we
should get together and begin to investigate whether it would
beneficial to do something other than screening and whether this
could have a better effect. If a doctor could instead examine women’s breasts by palpation, at regular intervals, then we might be
able to avoid much of the overdiagnosis,” said Henrik Støvring.
doi: 10.1002/ijc.31832.

Quantification of enhancement in
CESM

A recent study has shown in both phantom and clinical
experiments that CESM quantification is feasible, without
influencing workflow or image quality (Lobbes MBI et al.,
Quantification of enhancement in contrast-enhanced spectral
mammography using a custom-made quantifier tool (I-STRIP):
A proof-of- concept study. Eur J Radiol 2018; 106: 114–121)
Since its introduction, many studies have shown that the
diagnostic performance of CESM is superior to full field
digital mammography (FFDM), matching or sometimes even
surpassing the accuracy of breast MRI for breast cancer
detection or assessment of disease extent. CESM relies on
uptake of circulating contrast agent (enhancement) in the
tumor interstitium to acquire its high diagnostic accuracy.
In a typical CESM exam, an iodine based contrast agent is
intravenously administered two minutes prior to the first
(dual-energy) image acquisition. During image acquisition,
a low-energy image is first obtained, which is similar to
FFDM. This is immediately followed by the acquisition of
a high-energy image which has no direct diagnostic value.
Both images are used to reconstruct a recombined image, in
which areas of enhancement are visualized. Several CESM
studies have focused on the degree of enhancement on the
recombined images to further standardize and improve the
performance of CESM.
However, there is no consensus on how to rate the degree
of enhancement. Therefore, various terms such as ‘yes/no’,
‘minimal’, ‘moderate’, ‘marked’ have been introduced. These
terms are quite subjective and do not support future comparisons of study results and optimization of CESM protocols.
Hence, there is a need for a robust quantification method for
rating enhancement of recombined CESM images. In their
proof-of-concept study, the researchers aimed to evaluate a
novel, custom made quantifier tool named as I-STRIP) for
use in CESM exams. The I-STRIP, is made of polymethyl
methacrylate (PMMA) and contains five circular chambers
that can be filled with iodinated contrast agent of known
concentrations and iodine mass thickness (IMT). CESM grey
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values (CGV) of the recombined image in the ISTRIP were
then used to quantify breast IMT. The researchers evaluated
the I-STRIP’s accuracy using a dedicated breast phantom
containing chambers with known IMT’s and also tested the
effect of the I-STRIP on image quality and clinical use in five
patients.

An example of enhancement calculation in a 50-year old female with an ill-defined
mass in the inferomedial part of the left breast . The I-STRIP tool showed no artifacts on both the low-energy and recombined CESM image, in which the lesion is
circled. Image reproduced from Lobbes MBI et al. , Quantification of enhancement
in contrast-enhanced spectral mammography using a custom-made quantifier tool
(I-STRIP): A proof-of- concept study. Eur J Radiol 2018; 106: 114–121) courtesy
of Eur J Radiol.

situation,” says Dr. Sebastian Bickelhaupt, a radiologist at the
DKFZ. “However, in only about half of these cases is a malignant
tumor actually found.”
Bickelhaupt and his colleagues have therefore optimized diffusion-weighted MR imaging (MRI) for examining the female
breast and combined it with intelligent computer-based image
analysis methods. “Our goal is to obtain better noninvasive
insight into the interior of the body and thus provide additional
information about tissues for clinical evaluation by radiologists,
along with the current standard methods, which will continue to
be relevant,” said Bickelhaupt.
The DKFZ researchers have demonstrated in a study that
optimized diffusion-weighted MRI in combination with intelligent image analysis methods does in fact allow reliable assessments of malignant changes in the breast. In their study, the
researchers examined 222 women who were recommended
to have a biopsy after a suspicious mammography finding.
Prior to the biopsy, the researchers used their newly developed
method to analyze the breast tissue of study participants.
Their results were very promising: The new method enabled
researchers to reduce the number of false positive findings in
the study group by 70 percent. The scientists were able to identify truly malignant changes in 60 cases out of 61, thus with an
accuracy of 98 percent which is comparable with the reliability
of standard MRI methods using contrast agents).

The results showed that in both phantom and clinical experiments the I-STRIP tool is a simple, but robust tool that successfully enables quantification of contrast enhancement on
recombined images in CESM.
https://doi.org/10.1016/j.ejrad.2018.07.021

Diffusion-weighted MRI and AI
could avoid unnecessary biopsies

Enhancing the diagnosis of breast cancer is the stated goal
of a research team at the German Cancer Research Center
(DKFZ) in Heidelberg. A group of scientists in the center
have combined an advanced method of diffusion-weighted
MR imaging with intelligent image analysis methods to detect
malignant changes in tissues. In a study that was supported by
the Dietmar Hopp Foundation, the scientists have now demonstrated that this method may help avoid many control biopsies
following suspicious findings from mammography screening.
(Bickelhaupt S et al. Radiomics Based on Adapted Diffusion
Kurtosis Imaging Helps to Clarify Most Mammographic Findings
Suspicious for Cancer. Radiology. 2018; 287: 761. doi: 10.1148/
radiol.2017170273.).
Mammography is one of the key methods used in breast
cancer screening. Each year, approximately 2.8 million women
have a mammography as part of the breast cancer screening
program in Germany. However, the results are not always easy
to interpret and about one in 20 women who undergo mammography screening can expect a suspicious finding. If further
tests indicate a possibility of cancer, physicians usually recommend taking a biopsy. “Nearly 35,000 women every year face this
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Optimized diffusion-weighted MRI of a suspicious lesion in a female breast#. Source:
Bickelhaupt//DKFZ

“We use our own specially developed intelligent software to
evaluate the images,” said Paul Jäger, a computer scientist who
shares the initial authorship of the study with Bickelhaupt.
“This makes the method largely independent of interpretation
by individual physicians.” In this way, constant reliability of the
method can be assured at different study centers.
In a next step, the method must prove its worth in larger
multicenter studies before it can be used as a routine method
in the clinic. The scientists are currently building the collaborations that are needed for these larger studies. “If our result is
confirmed in future studies, we will have an additional diagnostic
tool available that will enable us to further enhance the early
detection of breast cancer,” Bickelhaupt said about the potential
of the new method.
doi: 10.1148/radiol.2017170273.
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More cancers detected with combination of
mammography and tomosynthesis
The interim analysis of data from the Italian Reggio Emilia
Tomosynthesis (RETomo) trial has just been published [1]. This
randomized trial involving nearly 30000 women was designed to
compare the use of digital breast tomosynthesis (DBT) combined
with standard digital mammography (DM) versus the use of DM
alone for the detection of breast cancer. The interim results show
that the combination of DBT and DM detects significantly greater
numbers of breast cancers than DM alone.
We wanted to find out more about the RETomo trial in general
and the implications of the preliminary results in particular, so we
spoke to Dr. Pierpaolo Pattacini, director of Radiology at the AUSL
Reggio Emilia hospital in Reggio Emilia, Italy.

Q

 he RETomo study, whose interim results have just
T
been published was initiated several years ago. What
was the underlying rationale behind the study?

First of all, a bit of background. The radiology department of
which I am head serves the province of Reggia Emilia, located
in the north of Italy, with a total population in the province of
535000. Ever since 1994, we have carried out a province-wide
breast cancer screening program, with an excellent participation rate of about 80%. In 2012 we acquired via a public tender
11 identical digital mammography systems supplied by GE
Healthcare Systems. Three of the systems were then upgraded
in 2013 to be able to carry out tomosynthesis. The availability
of our new tomo and mammography systems put us in a
position in which organizationally we could plan a robustly
designed randomized double arm study (digital mammography (DM) alone versus DM plus digital breast tomosynthesis
(DBT), using optimal technology. The aim of the study was
to generate much more information, mainly about the overall
health outcome of the participating women.

Q

being examined.
In practice, all women who agreed to take part in the study first
had a 2D mammography examination. Then randomization
algorithms allocated each woman to one of the arms, with only
the woman herself and the technologist /radiographer being
aware of which arm she was in. The randomization process was
carried out by an independent Screening Co-ordination Centre
(SCC) who had overall responsibility for running the study.
Women in the control arm had no further examination at
this stage, whereas women in the experimental arm also had
a DBT examination. All data were recorded using a structured
reporting system and stored both in the hospital RIS and also
in the information system of the screening organization (SCC)
which also feeds the regional screening database for all the
screening programs being carried out in the region. Cumulative incidences of interval and T2+ cancers are obtained from
the “Reggio Emilia Cancer Registry”.

And briefly, how was the study designed and what
methodology and equipment was used?

As I said, the study is based on a randomized double-arm
design, which was created and validated by our epidemiologists
and statisticians, Paolo Giorgi Rossi and Cinzia Campari, who
are co-authors on the paper [1]. We used GE Essential systems
throughout. Methodologically, we considered that the most
important data and end-points that we would need to evaluate
and compare would be the incidence of interval and advanced
cancers (T2+) at the two subsequent rounds of screening in the
respective two arms of the study (DM vs DM + DBT), which
otherwise were absolutely identical in terms of the women
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Infiltrating Lobular Carcinoma G2. Left panel, Full Field Digital Mammography
(FFDM) image. Center panel, Synthetic 2D image. Right Panel, Digital Breast
Tomosynthesis (DBT).
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Q

S everal trials to evaluate the impact of DBT using various, different study designs have already been reported.
What are the features of the RETomo trial that distinguish it from the others?

Our study has a simple and effective design that not only avoids
selection bias but also minimizes any bias in the way the images are
read. A randomized design is the only one allowing evaluation of
any differences in long term outcomes, since women are managed
either by DM alone in one arm and by the experimental protocol,
DBT+DM, in the other arm. In contrast, in double testing studies
women are always managed according to a combination of the
results of two protocols, so the long term health outcomes cannot Invasive Ductal Cancer G2. Left panel, Prior Full Field Digital Mammography (FFDM)
image (two years earlier). Center panel, Full Field Digital Mammography (FFDM).
be attributed to one procedure or to the other.
Right Panel, Digital Breast Tomosynthesis (DBT) image.
Of course one consequence of our study design is that the DBT+DM
combination means that women have a double compression of the
breast, with that for tomo lasting slightly longer than that for DM. In rate of the control arm, which is lower than that found in the other
addition the women in the DBT + DM arm have increased exposure to prospective European study.
ionizing radiation. (In the future it is very likely that this drawback will be We have three possible explanations for this.
overcome through use of synthetic
Firstly — and I don’t know
2D images derived from the DBT
“ ... the increase in the cancer detection rate
exactly why — we have never
in the experimental arm is quite striking ....
data and so removing the need for
had a detection rate near 6 per
however what I consider to be even more
a separate DM examination). The
thousand, even when we condouble acquisition resulted in some important..., is the improvement of the positive sider the entire population,
predictive value (PPV) with the same
women declining to participate in
including the prevalence round.
recall rate...” ,
the study. However, at the time we
We will have to examine our
designed the study we considered
study cohort more closely and
that the alternatives, namely DBT alone or the use of an as-yet non- compare it with those of other studies. For example, in our provvalidated synthetic 2D, would have been less justifiable ethically.
ince, we have a separate, dedicated process for hereditary-familial
risk surveillance, which means that women at high risk of breast
And now the interim report has been published; what are cancer are systematically excluded from the screening program.
the key results so far and their implications?
In addition, some women with other risk factors, such as receiving hormone replacement therapy, may be less likely to participate
The increase in the cancer detection rate (DR) in the experimental in screening programmes since they often prefer a spontaneous
arm is quite striking (we’ll talk more about this later). However what requested examination, in which they have direct close contact with,
I consider to be even more important than this, is the improvement and feedback from the radiologist. All such factors could contribute
in the experimental arm compared to the control arm of the posi- to the inclusion in our study of women with a relatively low breast
tive predictive value (PPV) with the same recall rate, and without cancer risk.
an increase in reading time in cases to be recalled. This means that
the readers have greater confidence in the diagnostic interpretation, The second possible explanation is that the sensitivity of detectwhich would also benefit younger or less experienced screening ing lesions in our control arm was lower than in other studies, i.e.
readers, with an acceleration in their learning curve.
we somehow missed more lesions with DM alone. This theory is
however not supported by the low interval cancer rate that we have
When are the final results due?
historically and regularly observed in our screening programs…
The third explanation — which I find the most plausible — is the
The end of the enrolment was in August 2017, so the complete data- fact that the women in our study had already undergone at least one
set will be analyzed by August 2021. We’ll probably also have results round of screening.
of the complete interim analysis published this year.
Likewise the recall rates were similar in the two arms of
The increase in detection rate in the DBT + DM arm of
your study, in contrast to other trials where recall rates
your study compared to that of DM alone is even higher
have been sometimes been higher with DBT, sometimes
than that reported in other studies. Any thoughts on the
lower. How can this be explained?
reason for this?
It’s true that in Europe recall rates vary a lot across the different
In fact, the detection rate in the experimental arm of our study, is screening programs, so it’s impossible to compare results. What is
similar to that of other studies; the main difference is the detection important is that in our setting the new method increased the PPV.

Q

Q

Q

Q
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when the long term outcomes of this study and those of other
ongoing trials on tomosynthesis are published there will for sure
be a movement to reconsider/re-evaluate the recommendations, .

Q

Ductal carcinoma in situ (DCIS). Left Panel, Digital Breast tomosynthesis (DBT).
Center Panel, Full Field Digital Mammography (FFDM). Right Panel, prior FFDM (
two years previously).

Q

As you mentioned earlier, the radiation dose in the DBT
+ DM arm is higher than that in DM alone. Can you
foresee the eventual use of DBT alone, with the accompanying DM being replaced by a synthetic 2D DM image

For sure, synthetic 2D DM is the immediate future — at least until
future young screening readers and viewing systems could completely do without a 2D image….: in this respect the history of CT
scans must surely have taught us something!

Q

 he extended reading time necessary with DBT could be a brake
T
on the introduction of DBT in routine screening. Could technologies such as Computer-Aided Detection help in this respect?

We absolutely have to reduce reading time somehow. CAD could indeed
be a tool for this, and we are looking forward to evaluating CAD systems.
Other possible approaches to reducing the reading time are by reducing
the number of tomo slices via increases in their thickness. Slices of 1 mm
are probably not that useful diagnostically and certainly give rise to too
many images; on average 55 per exam. My feeling is that 1 mm is too
thin, and 10 mm too thick, given that the objective is to detect lesions
that — to date, at least - shouldn’t be larger than 10 mm.

Q

 BT is particularly useful in women with dense breasts where
D
DBT can detect lesions that might otherwise be masked on DM
alone by fibroglandular tissue. What was the density profile of
the women in the RETomo study population?

We don’t routinely determine the BI-RAD Density in BI-RAD 1
breasts — we only evaluate density in recall patients — so currently
I can’t answer this question. In the future, we’ll most likely have an
automatic system for the evaluation of breast density. Then we will
analyze the breast density in the entire cohort.

Q

 ould the increased detection rate shown in the preliminary
C
results of the DBT+ DM arm of your study eventually lead to
an adjustment of current typical breast screening protocols,
e.g. by extending the time interval between screening exams?

The straight answer to this is no, since it’s impossible to do so without going through a formal process of updating the recommendations that we have to follow, namely the EU guidelines. Nevertheless,
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 verdiagnosis. This is currently a controversial subject,
O
with some statisticians even going so far as to say that
overdiagnosis could invalidate the basic rationale and
cost-efficiency of screening mammography. What is your
opinion on the overdiagnosis debate? Will the test-andtreat design of the RETomo study enable evaluation of
the extent of overdiagnosis? On what time scale ?

This is indeed a big subject and could influence the speed at which
tomo is introduced to routine screening or not.
For example, the management in elderly patients of a large number of
non-aggressive DCIS or Grade 1 tumors (whose detection rate could
and, in fact seems to be increased through DBT screening), presents
an economic and ethical problem for public health systems. In general
all women want such lesions removed immediately.When this is done,
the women feel that the Breast Cancer Screening Program has been
effective for them. Nevertheless, in strict terms of impact on patient
outcome, this probably could not be considered beneficial.
Thus, the most important future research to be carried out in tomo
screening should be directed to the precise evaluation of overdiagnosis. Randomized trials, with a long follow up can do this better
than other studies. In RETomo, we’ll consider results of the follow
up at least for 4 years: final results in late 2021.

Q

 reast tomosynthesis seems to be a very fast-growing
B
imaging modality with the wind currently in its sails.
How do you see future developments? With more and
more DBT systems being installed and many different
clinical trials of the technology being carried out, what,
if any, co-operation is there between various European
investigators in the field?

As I said, in the future, I think all screening systems will have the
tomo options; breast radiologists should at least be prepared for
the next guidelines update! The most recent EU guidelines have
already endorsed tomo (+ Synthetic 2D view) as an alternative to
mammography so it’s easy to imagine that the next guidelines, will
at least confirm superiority in terms of DR, PPV, etc. But any move
“en bloc” to tomo screening will first need a better understanding/
quantification of overdiagnosis. This will inevitably require large
studies, with large cohorts and long follow-up. (One such study that
comes to mind, the TMIST trial, is ongoing now in US and Canada).
Pooling data from ongoing studies is ethically highly desirable but I personally think that such data pooling should only involve studies with the
same (or very similar) design. There’s too much at stake to risk confusion
by pooling incompatible data.
In this respect we are very fortunate in Italy in that the Ministry
of Health has provided funds to pool data from (almost) identical
studies in the North (MAITA): Piedmont, Lombardia, Tuscany,
Veneto…and. of course, “RETomo”.
Reference
1. Pattacini P et al. Digital Mammography versus Digital Mammography Plus
Tomosynthesis for Breast Cancer Screening: The Reggio Emilia Tomosynthesis
Randomized Trial. Radiology. 2018 Jun 5:172119. doi: 10.1148/radiol.2018172119
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Breast imaging in a dynamic private radiology practice
in the west of Germany
Ever since its creation nearly 60 years ago, the private radiology practice “Radiologie am Theater” situated in the city
of Paderborn in the west of Germany, has always adopted
a policy of employing state-of-the art equipment and highly
trained, experienced radiologists to provide a high quality
and reliable service for patients and referring physicians.
True to this philosophy of using the latest technology
wherever it can provide clinical benefits, the practice has
recently acquired a new artificial intelligent (AI), deep learning software system to aid in the reading of digital breast
tomosynthesis (DBT) images.
We wanted to find out more about the practice in general
and the center’s experience with the new artificial intelligent system from iCAD, so we spoke to Dr Axel Gräwingholt,
head of the department of mammography screening.

Q

Before focusing on the breast
imaging and screening activities, please give us a brief introduction
to the “Radiologie am Theater” center
as a whole and your own professional
background?
In fact, our practice involves three separate sites. The biggest is the “Radiologie am Theater” — so-called since it is
located very close to the city theater in
downtown Paderborn, but we also have
another two locations, one in the St.
Johannisstift hospital, also in the town
center of Paderborn and yet another in
the nearby town of Bad Lippspringe.
Between these sites, we offer all principal imaging modalities, including
MRI, CT, ultrasound, X-ray and bone
densitometry.
As for me, my main interest is in
breast imaging. I have been working
in breast cancer detection for 25 years
now.
Thus, ever since 2006, when the
German National Breast Screening
Program started, we set up a breast
screening unit in Paderborn. I have
also been involved as a consultant in
several regional screening programs
in Switzerland and as a supervising
40

reader also for the assurance of imaging quality. Since 2015, I have been a
member of the Guidelines Development Group of the European Commission Initiative on Breast Cancer
(ECIBC). This is a European Union
sponsored initiative whose aim is
the development of the most up-todate evidence recommendations on
screening and diagnosis and the creation of a platform of reliable guidelines covering the whole breast cancer care pathway. Since 2017, I have
been the clinical co-chair of ECIBC’s
Guidelines Development Group.
But, to come back to our activities
at Paderborn, we carry out a total of
15000 breast exams every year.

Q

Of these exams, how many are
diagnostic and how many are
screening mammography?
The breakdown of the 15,000 breast
exams we carry out each year is
approximately one third diagnostic mammography and two-thirds
screening. The women referred to
us come predominantly from the
area around Paderborn and further
afield from across the North-Rhine
D I
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Westphalia state and are largely representative of the indigenous population, thus with a typical average Caucasian breast density profile.
In Germany, as in most European
countries, screening is carried out
using 2D mammography, whereas
diagnostic examinations can, at the
discretion of the radiologist, be carried out using digital breast tomosynthesis (DBT). For screening mammography, double reading is mandatory. For DBT, officially double reading is not mandatory; nevertheless,
we systematically carry out double
reading for all our mammography
and tomosynthesis exams.
Any suspicious soft tissue lesions
detected after double reading in
screening will result in a recall of
the woman concerned. In this recall
examination, a final assessment is
usually made by tomosynthesis. If
necessary, an ultrasound examination will also be carried out and then
eventually an ultrasound-guided
biopsy may be taken. For microcalcifications, a typical work-up would
involve magnified views, ultrasound
and stereotactic-guided biopsy when
indicated.
OCTOBER 2018

Fortunately, we are well-equipped to carry out all these examinations: we have three GE Senographe Essential tomosynthesis systems, one of which also has the capability of performing
Contrast-Enhanced Spectral Mammography (CESM). Our
ultrasound systems are also from GE, as is our MRI.

Q

Artificial Intelligence for Digital Breast Tomosynthesis (DBT)
iCAD’s PowerLook Tomo Detection 2.0

So what is the current role that tomosynthesis has in
your practice?

Currently we use DBT principally for diagnostic imaging
and in definitive assessment of cases coming from screening, but we are also evaluating its role in primary screening.
Overall, I believe that DBT has the potential to become
increasingly important in both breast cancer diagnosis and
screening and could eventually replace mammography altogether. This belief is based on the results of several trials
which have shown that the cancer detection rates using
tomosynthesis are significantly higher than those with 2D
digital mammography, especially for invasive cancers. This is
important since excessive increases in the detection of noninvasive cancers, such as ductal carcinoma in situ (DCIS)
have been associated with overdiagnosis and consequent
overtreatment.
There are several trials currently ongoing to determine how,
in practice, tomosynthesis could or should be implemented
in routine screening programs.
Depending on the results of these trials, the precise role of
tomosynthesis in breast imaging will be addressed and if
necessary incorporated into the appropriate EU-guidelines.
However, with all the advantages of DBT in terms of higher
detection rates, let’s not forget that DBT still has some drawbacks. For example, there have been some questions about the
ability of DBT to reliably detect microcalcifications (although
recent findings suggest that this may not be such a big problem after all); DBT could also involve the use of a higher level
of ionizing radiation, especially if in addition there is a need
to acquire a 2D mammogram to compare with prior images.
In practice, however, the quality of the synthetic 2D mammogram created by software from the data contained in the
tomo slices is such that it avoids the necessity of a separate
2D acquisition. Thus, in our hands, DBT involves the same
level of radiation as 2D mammography. DBT also inevitably
generates a huge amount of data which has to be handled and
stored appropriately. However, from the work-flow point of
view, perhaps the most significant drawback of DBT is that
not only the examination itself take slightly longer than a
standard 2D mammogram but also, the reading time is much
longer since the breast radiologist must read each of several
sliced images of the breast. The fact that DBT requires more
radiologist reading time is all the more acute given the everincreasing work-load of radiologists and the current shortage
of available radiologists.
Thus, there is pressing need to find a product that could help
with this drawback; this is why I first became interested in the
Tomo Detection 2.0 AI Deep Learning system from iCAD.
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Lesion Score. Each tomosynthesis plane is analyzed and detections are assigned a
Lesion Score on a scale from 0 - 100%. This score represents the algorithm’s level of
confidence that the lesion is malignant.

DBT is one of the most accurate screening methods available for detecting breast cancer. However, the method
produces significantly more images than full-field digital
mammography (FFDM) therefore, DBT requires considerably more time for radiologists to review. Thus, a major
advancement in DBT would be to shorten radiologist reading time, while maintaining high clinical performance.
Built on artificial intelligence and deep learning, PowerLook Tomo Detection 2.0 rapidly analyzes each tomosynthesis image, detecting malignant soft tissue densities and
calcifications.
The system is compatible with
GE, Hologic and Siemens digital breast tomosynthesis and will
soon be compatible with other
vendors. Tomo Detection 2.0
provides unprecedented algorithm performance in sensitivity
and specificity, with a high malignant detection rate and a high
percentage of normal cases with
no detections. In addition, each
Case Score. Each tomosyn- case and each detected lesion is
thesis case is analyzed and assigned a “Certainty of Finding”
assigned a Case Score on
score that refers to the algorithm’s
a scale from 0 - 100%. The
Case Score represents the confidence that there is a maligalgorithm’s confidence a malig- nancy. The algorithm is built
nancy is present. The Case
on thousands of cases both with
Score can also be used to
assist radiologists in the priori- benign lesions and biopsy-proven
tization of their caseloads.
malignancies. Represented as a
score of 0-100 percent, a higher
score indicates a higher confidence of a malignant finding.
In a recent reader study, Tomo Detection 2.0 was shown
to improve radiologist workflow by reducing the reading
time by 52.7%. Moreover, in this study, Tomo Detection
2.0 helped radiologists improve their sensitivity by an
average of 8% and improve their specificity by an average
of almost 7%. Tomo Detection 2.0 can help radiologists
read tomosynthesis exams faster and with more precision.
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Q

Why exactly did you choose this
system?

First of all, iCAD is a well-known company that has had Computer Aided
Detection products on the market for
many years and is an established leader in
solutions for breast imaging. Of course,
before opting for the iCAD product I
evaluated competitors’ products, but in
the end, I considered that the improvement in sensitivity and in workflow
could best be attained with iCAD’s AI
Deep Learning cancer detection product.
The system seemed intuitive and easy
to use and, in practice, after installation,
it turned out that product training was
short, efficient and very easy to understand even for inexperienced users. Our
learning curve was very rapid.

limited patient numbers that we used
to evaluate the system are of course
only anecdotal evidence, but nevertheless show the potential of this AI product and future applications.

Q

In practice what impact do you
foresee the Tomo Detection 2.0
having on your workflow?
Based on our experience so far, I foresee
a very positive impact on our workflow.
In an ideal world, someday, hopefully in
the near future, we will be able to use
tomosynthesis in screening and, through

Q

What in particular makes you feel
confident about using iCAD’s AI
Deep Learning product in real clinical use ?
Of course, we have to be absolutely sure
about all the systems we use for our patients.
In short, our confidence in the system is
based on reader study results and our own
current experience.
Studies have shown that by using the system,
the average reader can benefit from an average increase in sensitivity of 8.0% or in specificity of 6.9% or in both at the same time!
Additionally, while the default operational
mid-point performs on average at 91% sensitivity and 60% specificity, the radiologist can
change this setting to meet his or her own
personal preferences or examination needs.
I have now personally reviewed retrospectively many cases from our screening program where the lesions have been biopsied,
and their characteristics verified by pathology. The objective of this exercise was to
evaluate the performance of the new iCAD
AI system with various subgroups of confirmed cancers and to compare the findings
with those of the radiology readers working
in our screening program. To put it simply, the findings are (perhaps not surprisingly), that the effectiveness of this product in detecting lesions is always constant.
The product points out significant lesions,
including many that might have been missed
by the radiologist, for example at the end of
a busy day with frequent interruptions. The
radiologists appreciate the system in that it
acts as a back-up for their own performance.
The retrospective studies with relatively
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The Breast Imaging section of the “Radiologie am
Theater “ center is well-equipped, with three GE
Senographe Essential tomosynthesis systems.

the use of this product, even be able to
read as many tomosynthesis cases as we
currently read with 2D mammography
and with more confidence in the results.
If AI can systematically and reliably
identify “true negatives”, I will be freed
up to spend more time on trickier
tomosynthesis images with perhaps
ill-defined but suspicious lesions. By
providing probabilities (percentage
scores) based on the algorithm’s certainty of finding for lesions and the
entire tomosynthesis case, this system
will enable me to focus my reading
time on cases which really need close
attention. This helps to keep the work
focused.
One large study has already shown that
iCAD’s AI product can reduce tomosynthesis reading time by 52,7%.
From the patient’s point of view, they
expect to experience the least amount of
stress and the shortest waiting time for
results as possible. From the center’s point
of view, I naturally want to see our patients
in an as efficient and rapid way as possible;
therefore, faster reading time allows us to
see more patients. The processing time of
this tool is only 1-2 minutes per case, so
D I
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“ ... the new Tomo Detection 2.0
system can reduce tomosynthesis
reading time by almost 53% ...”
I am able to give the patients undergoing
diagnostic imaging their accurate, reliable
results right away. This advantage is currently not directly applicable to screening, since our double reading system only
starts after the woman has left the unit.

Q

What are the biggest benefits
you’ve seen since you’ve implemented this AI tool ?
Out of curiosity, I had a look at a diagnostic tomosynthesis case just a few days ago
where the product detected a suspicious
lesion. We carried out an ultrasound exam
right away and it showed a benign lesion in
the breast. Normally we carry out second
readings on all diagnostic mammograms;
if the second reader detects something
that the first reader had missed, we would
recall the woman or the referring physician to carry out the additional exams.
This inevitably leads to a lot of anxiety for
the woman but could be avoided if Tomo
Detection was used routinely in diagnostic tomosynthesis. This way we would be
able to immediately react and if a lesion is
detected, we could carry out any necessary
interventions right away.
Of course, we must keep in mind that AI
systems can’t do miracles. Cancers that,
because of their appearance and characteristics, are hard to detect by human
readers are also harder for algorithms
to detect.

Q

As we move into a future of screening with tomosynthesis, what
advice would you give any radiologists
who might be thinking of implementing
tomosynthesis in their clinic?
That’s easy to answer — make sure you
have help from AI products such as
iCAD’s. It’s not only important to be a
center where cancer is reliably detected
but, from the efficiency point of view,
it is also important that the otherwise
long reading times involved with breast
tomosynthesis are reduced.
AI can then free the radiologist up to
focus on more difficult cases, so overall
helping to minimize misdiagnoses or
mismanagement.
OCTOBER 2018

Mammography may miss
1/3 of cancer in dense breasts

1

Four out of ten women have dense breast tissue. Dense breasts make a
woman up to 4-6 times more likely to develop breast cancer. And they make
it very difficult to detect cancer with standard mammography.2

The Invenia™ ABUS (Automated Breast
Ultrasound System) from GE Healthcare
improves invasive cancer detection by a
57% relative increase over mammography
in women with dense breasts.3 It looks
at dense breasts differently to find cancer
that mammography may not see. The
result: enhanced confidence for you and
your patients.
Contact your GE Sales Representative and
visit us at gehealthcare.com/inveniaabus
to learn how the GE Invenia ABUS can help
you give your patients with dense breasts
personalized care and the peace of mind
they need.

1. Kolb, T.M., Lichy, J., Newhouse, J.H. Occult Cancer in Women with Dense Breasts: Detection with Screening
US-Diagnostic Yield and Tumor Characteristics, Radiology 1998; 207:191-199.
2. Boyd, N.F. et.al. Mammographic Density and the Risk and Detection of Breast Cancer, N Engl J Med 2007;
356:227-36.

gehealthcare.com

3. Wilczek, Leifland, et.al. Adding 3D Automated Breast Ultrasound to mammography screening in women
with heterogeneously and extremely dense breasts. Report from a hospital-based, high-volume, singlecenter breast cancer screening program. European Journal of Radiology
http://dx.doi.org/10.1016/j.ejrad.2016.06.004
GE, the GE Monogram, and Invenia are trademarks of General Electric Company. JB43240XE
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Combined Automated Breast
Ultrasound and Digital Breast
Tomosynthesis imaging
Dr E. Larson

In this article we present a very brief overview of
automated breast ultrasound and digital breast
tomosynthesis in the context of breast cancer
screening, and then summarize a preliminary
evaluation of the performance of a combined
automated breast ultrasound and digital breast
tomosynthesis system, described more fully in a
recently published paper [1].
Ultrasound is emerging as a potential adjunct to digital mammography
(DM) for breast cancer screening, and
could be particularly useful for dense
breasts. DM is known to have significantly lower sensitivity for dense
breasts [2], but the rate of interval
cancers is four to six times higher in
highest density breasts (≥75% density) than in fatty breasts (<5% density) [3]. In automated breast ultrasound (ABUS), a transducer scans
across the breast and acquires many
shots, which constitute a 3D image.
ABUS is being explored as an alternative to hand-scanning for its potential
advantages such as increased efficiency [4] and consistency. In addition to raising cancer detection rates,
it is also important to keep falsepositive rates low, as recalls can have
a high financial and psychological
cost to patients [5,6]. Several studies,
mostly in dense breasts, have shown
increased breast cancer detection
rates at similar or significantly lower
false-positive rates with the addition

of ABUS to DM [7,8,9]. Other studies
in dense breasts show only increased
cancer detection rates, but a large
accompanying percent increase in
the false-positive rate [10,11]. These
studies and their results are summarized in tabular form in a recent
review article on ABUS [12].
Digital breast tomosynthesis
(DBT) is a technique where X-ray
images are acquired over an angular
range and reconstructed into a 3D
X-ray image. DBT has been found to
be more sensitive to cancer than DM
in dense breasts [13]. DBT and ABUS
can be registered to simplify radiologist evaluation of the two images.
Since it is known that ABUS-DM
registration is easier if the ABUS is
performed in in the mammographic
geometry [14,15], it stands to reason
that ABUS-DBT registration would
also be simplified, assuming the DBT
is performed in the mammographic
geometry (as is often the case). ABUS
in the mammographic geometry will
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Second Generation Combined
McABUS-DBT System

The FDA-approved supine
screening system, the Invenia (GE
Healthcare, Sunnyvale, CA, USA),
was combined with our prototype
DBT unit [18,19] to make our second generation combined McABUS-DBT system. The transducer
frame of the Invenia was modified
and integrated into a mammography
compression paddle that could be
inserted into the DBT system. DBT
imaging proceeds with the Invenia
transducer frame swung upwards
out of the X-ray path [Figure 1].
This frame swings down on top of
the breast for the McABUS imaging, which is a single 10 cm long
sweep with the 15.4 cm wide, 6 to 15
MHz bandwidth (center frequency
10 MHz) Invenia transducer moving
from the chest wall to out past the
nipple. The sweep produces a 3-D
B-scan ultrasound image volume
with dimensions 15 x 10 x 5 cm. The
transducer and compression paddle
are curved to improve contact with
the breast and patient comfort.
The prototype DBT can scan in
multiple different modes, but for our
study with the second generation

3218A Medical Science Building I, B Wing
1301 Catherine Street, Ann Arbor, MI 48109-5567
email: ericlar@umich.edu
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be referred to as mammographically
configured ABUS (McABUS).
Registration is further eased if the
McABUS and DBT are a combined
system rather than separate systems
requiring separate breast positioning
and compression [1]. We are aware
of three combined ABUS-DBT systems that have been developed and
evaluated in preliminary studies, two
in the mammographic geometry and
one where the patient is lying down
and the breast hangs into a fluid bath
[1,16,17].
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two of these masses were missed due to limited depth penetration and the other two were too close to the chest wall and
therefore out of the field of view.
Example Case

A case where a cancer was visible in both the McABUS and
the DBT is presented as an example of dual-modality cancer
visualization [Figure 2].
-Registration analysis

Figure 1. Second generation combined McABUS-DBT system
The Invenia is modified for the mammographic geometry, combined with a mammography compression paddle and mounted on our prototype DBT system.
Image reproduced from Ultrasound in Medicine and Biology ref [1] courtsey of Elsevier.

combined system we acquired nine projections over an angular range of 24 degrees. A Simultaneous Algebraic Reconstruction (SART) algorithm [20], was used to transform the angular
images into a set of slices parallel to the X-ray detector. These
slices had resolution 0.1 x 0.1 mm and a spacing of 1 mm.
In a preliminary evaluation of this system [1], 13 patients
had cephalocaudal (CC) and mediolateral oblique (MLO)
images taken with the DBT, and a CC image taken with the
McABUS. In some cases, an MLO image was also taken with
the McABUS. The DBT imaging was done first, and then
polysonic ultrasound lotion (Parker Laboratories, Fairfield,
NJ, USA) was squeezed directly through the mesh paddle on
top of the breast. Then the Invenia frame was swung down
and McABUS imaging proceeded. After all cephalocaudal
imaging, the breast was released and recompressed for the
mediolateral oblique imaging with the DBT and possibly
McABUS. The patient maintained the same orientation for
the cephalocaudal and mediolateral oblique imaging, and the
McABUS and DBT modalities were rotated about the patient.

The ease of McABUS to DBT registration for our second generation combined system is compared with that of
a previously designed combined McABUS-DBT system [16]
and a standalone dual-sided McABUS system [21]. These
systems will be referred to as the first generation combined
system and the standalone system, respectively. For this analysis, only cases with clearly visible masses were included. We
approximate the registration as a simple translation, and find
this translation from the offset between the position of the
mass in the McABUS and the position of that same mass in
the DBT. Once the calibration offset is accounted for in this
translational offset, we are left with a real physical spatial displacement, which will be referred to as the alignment error.
The absolute-value alignment errors are shown in Fig. 3, and
the statistical significance of the results are given in Table 1.
Discussion

From this study, two major limitations of our second generation combined system were determined which could lead
to potential improvements. One is the excess width of the
Invenia transducer housing, which was included for patient

Detection Results

Out of the 13 cases, six contained a cancer, and 5/6 cancers
were detected by at least one of the two modalities. The DBT
found 5/6 cancers and the McABUS found 3/6 cancers. The
one cancer missed by both the DBT and the McABUS was
too small to see in the DBT and it is unknown whether it
was out of the field of view of the McABUS or again simply
too small to be seen. This 6 mm cancer was detected clinically through palpation. The McABUS also missed two other
cancers because of limited depth penetration. Eight benign
masses were seen on at least one of the DBT or McABUS. The
DBT found 6/8 of these masses and the McABUS found 4/8.
The two masses missed by the DBT were missed because of
high breast density. For the masses missed by the McABUS,
OCTOBER 2018
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Figure 2. Invasive ductal carcinoma
(a) DBT, (b) coronal reconstruction of McABUS, and (c) McABUS acquired view, with
the location of the carcinoma marked by arrows.
Image reproduced from Ultrasound in Medicine and Biology, ref [1] courtsey of
Elsevier.
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Performing DBT and ABUS in the mammographic geometry enables easy comparison with DM. Increased sensitivity to
breast cancer over DM alone would be expected, particularly
in dense breasts. Registered McABUS and DBT images provide complementary information on the identity of masses,
which would help keep the false-positive rate low.
References

Figure 3. Absolute-value alignment errors. The means and standard deviations of
the absolute-value alignment errors (in mm) along all three axes are given for first- and
second-generation combined systems and the standalone system.
Image reproduced from Ultrasound in Medicine and Biology, ref [1] courtsey of Elsevier.

comfort in the supine geometry, but in the mammographic
geometry prevents the transducer from getting as close to the
chest wall as would be desirable. Minimizing the thickness
of the transducer body and transport frame would increase
chest wall coverage. Beam-steering or tilting of the transducer towards the chest wall at the start of the sweep are also
possibilities.
The second limitation is the depth penetration of the McABUS, which resulted in the McABUS missing two cancers. At a
center frequency lower than 10 MHz depth penetration could
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could be a desirable tradeoff for screening purposes if falsepositive recall rates are not significantly increased. An alternative method to increase depth penetration without sacrificing
spatial resolution is dual-sided McABUS imaging [21]. There
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McABUS-DBT imaging could not be carried out simultaneously in our setup because the McABUS would block
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first generation combined system, the compression time
was about 30 minutes. In the second generation combined
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quickly, and the compression time is cut to about 15 minutes. Minimal compression times are critical for maintaining patient comfort.

Table 1. Statistical significance of absolute-value alignment errors between systems. A two-tailed, unequal variance t-test was performed between all three possible
pairs of the three systems, for the absolute value alignment errors along all three axes.
All p values less than 0.5 are in boldface. The sample sizes are as follows: second
generation combined (N=5), first generation combined (N=9), standalone (N=11).
Image reproduced from Ultrasound in Medicine and Biology ref [1] courtsey of
Elsevier.
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Can we make breast tomosynthesis
feasible for screening?
By Dr Ioannis Sechopoulos

This article summarizes a recently published
study comparing the detection performance of
several different methods for the introduction of
digital breast tomosynthesis to breast screening and gives insight into how screening tomosynthesis could be feasible without a significant
increase in the resources required.
The next breast cancer
screening technology

Over the last decade, digital breast
tomosynthesis (DBT) has increasingly
been used in the clinic for the evaluation of certain mammographic breast
screening findings and of clinical concerns [1]. DBT involves the acquisition
of several low-dose mammogram-like
images as the x-ray source rotates around
the breast; the images are then combined
into one pseudo-3D stack of slices [2, 3].
This stack, although having a limited resolution in the vertical direction, provides
enough tomographic information on the
relative position of normal and pathologic breast tissues so as to minimize the
masking impact of tissue superposition.
As a result, it has been shown in several
studies that the use of DBT has superior
detection performance than mammography [4-6].
To exploit this advantage, several prospective screening trials have been performed in Europe, and have again reported
an increase in sensitivity when using DBT
either as a replacement or an adjunct to
digital mammography (DM) [7-9].

However, depicting the breast as
a stack of slices as opposed to a single
planar (2D) image, as in DM, greatly
increases the amount of information
shown to the interpreting radiologist.
For example, for an average breast that is
compressed to a thickness of 5 cm, DBT
results in a stack of 50 slices. Even with
the use of cine mode and other alternative methods for image display, e.g. userselected combination of the slices into
thicker slabs [10], the interpretation of
DBT images has been repeatedly shown
to, on average, double the reading time
[8]. Especially for population screening programs, such a large increase in
the interpretation time means that the
introduction of DBT for screening is
challenging.
What is a breast tomosynthesis screening exam?

Therefore, although the overall benefits of DBT in screening are generally
well understood, for implementation
of screening DBT to take place there
are more practical aspects that need
to be addressed. Chief among these

The Author
Dr Ioannis Sechopoulos
Department of Radiology and Nuclear Medicine,
Radboud University Medical Centre, Geert Grooteplein 10, Post 766, 6525
GA Nijmegen, The Netherlands
&
Dutch Expert Centre for Screening (LRCB), Wijchenseweg 101,
6538 SW Nijmegen, The Netherlands
Email: Ioannis.sechopoulos@radboudumc.nl
48

D I

E U R O P E

is what exactly should a DBT screening examination entail? Specifically,
screening DBT has been proposed as
consisting of different combinations of
views (cranio-caudal (CC) and mediolateral oblique (MLO)) of DBT and
DM images. For example, in the Malmö
Breast Tomosynthesis Screening Trial
the DBT arm consisted of acquisition of
a single DBT view per breast [7], while
in the Oslo Tomosynthesis Screening
Trial the DBT arm included the acquisition of both two-view DM and twoview DBT per breast [8]. Clearly, exactly
how DBT is eventually implemented in
screening will have a major impact on
image interpretation time, and therefore on the increase, if any, in resources
required.
Comparison of multiple
screening protocols

To provide insight into the trade-offs
between different screening protocols,
in terms of performance and reading
time, a retrospective observer study was
undertaken with an enriched case set
of DBT and DM images [11]. In this
study, 181 cases, including 76 malignant,
50 benign, and 55 normal cases were
retrospectively reviewed by six radiologists over two sessions. In one session,
the radiologist was shown the same
case, sequentially using three different
combinations of images: first only the
MLO view DBT image, then the MLO
DBT + the CC view DM, and finally
the two-view DBT and two-view DM
[Figure 1]. At each condition, the reader
was asked to mark and rate all suspicious
findings. The scoring involved providing the location and both a probability of malignancy rating (1 to 10, with
10 denoting the highest probability of
malignancy) and a BI-RADS® score (1 to
5, as per American College of Radiology
guidelines) for each finding. If the reader
was convinced that a previously marked
finding was incorrect due to the review
OCTOBER 2018

Figure 1. Sequence of image interpretation. Three of the conditions were read sequentially since they implied
only addition of images from step to step, while the last condition, involving only two-view DM was interpreted in
a separate reading session.
Abbreviations:
1v-DBT : One-view digital breast tomosynthesis (MLO);
1v-DBT +1v-DM: One-view digital breast tomosynthesis (MLO) plus one-view digital mammography (CC);
2v-DM: Two-view digital mammography (CC+MLO);
2v-DBT+2v-DM: Two-view digital breast tomosynthesis (CC + MLO) plus two-view digital mammography (CC + MLO)
Figure reproduced from: Rodriguez-Ruiz A, et al. (2018) Eur Radiol 28: 1938–1948.© the Authors

of additional images at the next step, he/she
was able to remove that finding from the
collection of findings for the new reading
condition. In a second session, separated
from the first by at least four weeks, the
radiologist was shown the two DM views of
the same 181 cases. Again, the observer had
to mark and rate any suspicious findings.
The marked locations of the suspicious findings and their corresponding
probability of malignancy ratings were
analyzed using the jack-knife alternative
free-response receiver operating characteristic (JAFROC) method. The benefit of this
method over the standard ROC analysis is
that location is taken into account. That is,
if a true positive case is marked with a high
probability of malignancy but only because
the reader is concerned about a different,
actually normal, area, then the finding is
not considered a true positive. Hence, the
reader cannot “be right for the wrong reason.” However, to also allow for the more
traditional interpretation of the results, the
standard case-based ROC analysis was also
performed. Using the BI-RADS® ratings, the
actual operating sensitivity and specificity
were also calculated, using the threshold of
a BI-RADS® 3 or higher rating for the mostsuspicious finding in the case as a positive
interpretation of the case. Finally, during all
interpretations, the observer study software
automatically recorded the time taken for
interpretation.
Two groups of breast radiologists participated in the trial; three from the Netherlands and three from Sweden. All six readers had experience with DM and DBT, but
OCTOBER 2018

only the Swedish radiologists had previous
experience in interpreting single-view DBT,
since they had participated in the Malmö
Breast Tomosynthesis Screening Trial. We
called this latter group the “single-viewDBT experienced readers”.
So, is one-view DBT enough?

It seems to be. There was no statistical
difference in performance between the
single-view DBT interpretation and any of
the other three protocols. As can be seen in
Figure 2, both the ROC and the JAFROC
results showed no statistical difference
among protocols. Likewise, using these metrics no difference was found when comparing the results of radiologists unused to
making decisions based only on the singleview DBT (i.e. the Dutch radiologists) and
those having previously performed single-

view DBT interpretations (i.e. the Swedish
radiologists).
Interestingly, although there was no
difference in sensitivity and specificity
across protocols, a difference was found
when evaluating the results according to
the level of experience in single-view DBTinterpretations. For the single-view-DBTexperienced readers, the inclusion of additional views did not affect their sensitivity
or specificity. However, for the readers for
whom making decisions based on only the
single DBT view was a new experience, their
sensitivity did increase with the addition of
more views, while their specificity decreased
slightly.
Importantly, interpretation of singleview DBT took, on average, only 25% longer
(44 s vs. 55 s, per case) than reading of twoview DM, a difference that was found to
be statistically significant. Although the use
of DBT, even with a single view, instead of
DM, still resulted in an increase in reading
time, this relatively small increase is a considerable improvement over the doubling in
reading time previously reported for DBT
compared to DM screening. For three of
the readers, there was no statistical difference in the reading time, and no difference
was found between the experienced and the
inexperienced readers.
Finally, the average glandular dose per
case was equal in the single-view DBT and
the two-view DM acquisitions.
What do these results mean?

This study provides insight into how
screening performance and reading time
could be affected by implementing DBT

Figure 2. ROC (left panel) and JAFROC (right panel) results of the performance of the six radiologists interpreting all cases under the four different conditions evaluated. None of the conditions studied yielded a statistical
significant difference in their performance.
Figure reproduced from: Rodriguez-Ruiz A, et al. (2018) Eur Radiol 28: 1938–1948.© the Authors
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possibility that there were institutional and
national differences in practice, the fact that
the operating performance of the experienced readers did not vary when more views
were shown — whereas it did for the inexperienced readers — points to there being
an additional effect, rather than just simply
differences in usual practice methods.
Screening with digital breast
tomosynthesis is feasible
Figure 3. Sensitivity and specificity of each protocol studied, both for all readers combined and separated by
experience in interpreting single-view DBT.
Figure reproduced from: Rodriguez-Ruiz A, et al. (2018) Eur Radiol 28: 1938–1948.© the Authors

for screening in different various ways.
Most importantly, also as evaluated by
the Malmö Breast Tomosynthesis Screening Trial, MLO view-only DBT results in

“... MLO view-only DBT
results in a performance
similar to that of standard
two-view DM...”
a performance similar to that of standard
two-view DM. It seems that the benefit of
reduced tissue superposition because of the
partial tomographic information provided
by DBT outweighs, or at least is equal to,
the information introduced by a second
view. Although some lesions might be present only within the field of view of the CC
compression, the main reason for performing two-view mammography is for the
observer to be able to discern lesions from
overlapped tissue, increasing sensitivity and
specificity. If DBT reduces the tissue overlap
effect enough, then the benefit of the second view is limited. This seems to be shown
by the current study.
It should be noted, however, that the
images used in this study were acquired with
the same DBT system, namely the Siemens
Mammomat Inspiration. This DBT system
has an angular range for acquisition of the
DBT projections of 50° [2], which is the widest angular range currently commercially
available. This most probably means it has
the highest vertical spatial resolution [12],
and therefore the most prominent reduction of the tissue superposition masking
effect. Therefore, it is not clear if the results
obtained in the current study, just as with
the Malmö trial, which also used Siemens
systems, is generalizable to all DBT imag50

ing. Further studies with other equipment
are needed to evaluate the impact of system design on the possibility of performing
single-view DBT.
In addition, at least at the time of image
acquisition, the Siemens system used double the dose per DBT acquisition as that of
a DM acquisition. This is why even with
the acquisition of a single view there were
no dose savings. Other DBT systems have
a different dose relationship between DBT
and DM acquisitions, with some systems
even having the same dose for DBT and
DM [13]. For such systems acquiring a
single DBT would result in a reduction
in dose compared to acquiring two DM
views. However, dose saving should not
be a reason to introduce single-view DBT
for screening.
The variation in the trade-off between
sensitivity and specificity experienced by
the radiologists not used to interpreting
only single-view DBT is interesting and also
provides some insight as to how observers
behave when confronted with a new reading
situation. The increase in sensitivity accompanied by the decrease in specificity when
more views were added means that the radiologists were actually operating along the
same ROC curve, just with a different decision threshold. Their performance was no
worse or better than that of the experienced
radiologists, they just (most probably unconsciously) needed to be a little more certain
about a finding before they decided if it was
suspicious enough. However, this means
that if it is desired, working at a different
sensitivity/specificity trade-off level is only
a matter of training or simply getting used
to having to interpret only one image per
breast. This is the experience that the Swedish radiologists had probably already gone
through during the Malmö trial. Although
the difference could also be explained by the
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In short, this study investigated one of the
strategies that could be used to introduce DBT
for population screening for breast cancer in
the near future without fundamentally increasing the resources required to do so. Various
prospective screening trials have shown the
positive impact of introducing DBT on detection performance, even with a single view per
breast, and this study provides further insight
on how and why this is feasible.
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Ultrasound and MRI in the
evaluation of mammographic
BI-RADS 4 and 5 microcalcifications
By Dr AH Pustahija and Dr B Brkljacic

Microcalcifications are the common first sign of malignancy on
mammography and present a diagnostic challenge. Biopsies of
microcalcifications identified by mammography have a low positive
predictive value due to the low specificity of mammography. Thus,
a large proportion of biopsies of microcalcifications yield benign
results, and so potentially could have been avoided. There is therefore a need for improved imaging of microcalcifications, but so far
the roles of other imaging modalities such as ultrasound (US) and
MRI have still not been clearly established.

as microcalcifications. However the
results of such studies vary significantly [7,8,13–24]. The guidelines of
the European Society of Breast Imaging (EUSOBI) state that the negative
predictive value (NPV) of this use of
MRI, reported to be around 70%, is
insufficient to allow confident downgrading of lesions from suspicious to
benign, and so to alter decisions about
biopsy [7,8].

This article summarizes the findings of a recent prospective study
of the sequential use of mammography, US and MRI in the characterization of mammographic BI-RADS 4 and 5 microcalcifications. The results of this approach show an improvement in the
characterisation of microcalcifications, with MRI being shown to
have a negative predictive value of 100%. Thus, in this clinical setting MRI may be used to rule out malignancy, and could influence
the decision about biopsy of the microcalcifications.

Study design

Microcalcifications account for
31% of all lesions detected at screening mammography [1,2]. Although
they are easily detectable on mammography (MG), they however present a diagnostic challenge. The low
specificity of mammography results
in a low positive predictive value
(PPV) — ranging from 21% to 42%
— of biopsies of microcalcifications
based on mammographic evidence
[3–6]. In other words, a large proportion of biopsies of microcalcifications
yield benign results, and so potentially could have been avoided [5[.

However, a histopathologic workup of
mammography findings of microcalcification is still considered essential
for the establishment of a definitive
diagnosis [7–9].
Due to considerable variability in its
reported sensitivity, ultrasound (US)
is not considered a reliable tool in
the evaluation of microcalcifications
[2,4,9–12] and a precise role for MRI
has also still not been clearly established, although several studies have
investigated the diagnostic performance of MRI in the classification of
lesions identified on mammography
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The aim of the current prospective
study was to assess the diagnostic
accuracies of US and MRI in the characterization of lesions that manifested
as mammographic BI-RADS 4 and 5
microcalcifications. Women presenting with mammographic BI-RADS 4
and 5 microcalcifications and without
any other associated mammographic
findings were eligible for the study,
The patients then underwent breast
US, followed by breast MRI. Histopathologic diagnosis, obtained via US
guided core-needle biopsy (CNB) or
surgical excision, was set as reference
standard. High-risk lesions obtained
by CNB were confirmed by means
of surgical excision. Patients having
undergone CNB or surgical excision
were examined at a 1-year follow-up
with mammography, US and MRI.
The final study group consisted of 113
patients with 125 areas of suspicious
microcalcifications.
Methods

Mammograms were performed using
a full field digital mammography system. Standard mediolateral oblique
and craniocaudal projections were
performed, with additional magnification views. US of both breasts was
carried out using high frequency linear-array broadband transducers with
a frequency of 9 - 14 MHz and 9 - 15
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MHz using either a Logiq 9 (GE Healthcare) or a Supersonic Aixplorer (SuperSonic Imagine) ultrasound system. US
examinations were directed according
to the mammographic estimation of the
location of the microcalcifications.
US findings of the presumed area of
mammographic microcalicfications were
divided into two groups:
1) Visible changes
2) Invisible changes
The category of visible changes was
further subdivided into:
a) microcalcifications (observed as
hyperechoic dots) within hypoechoic
area/mass or dilated ducts,
b) isolated microcalcifications, without associated findings,
c) other parenchymal changes (heterogeneous areas without significant
hypoechoic area/mass or clearly visible
microcalcifications).
Breast MRI was performed at 1.5 T (Magnetom Avanto, Siemens Healthineers)
using a dedicated breast coil. The imaging protocol consisted of the following
sequences:
Axial T2-weighted, sagittal T2W fast spin
echo with fat saturation, axial T2W turbo
spin echo, Axial T1-weighted threedimensional (3D) gradient echo with fat
saturation. Axial T1-weighted 3D gradient echo images without fat saturation
were acquired before contrast administration. Dynamic 3D axial T1-weighted
gradient echo images without fat saturation were then acquired five times for
both breasts after the administration of
a bolus of 0.1 mmoL/kg of a macrocylcic
paramagnetic contrast agent (gadoterate meglumine, Dotarem). Unenhanced
images were then subtracted from the
contrast-enhanced images on a pixel-bypixel basis.
CNB was performed after MRI, under US
guidance, using a 14-gauge biopsy device
(Monopty; Bard), with multiple passes
per lesion. Mammography of the excised
specimen was performed in order to confirm the presence of microcalcifications
in the specimen.
In patients who underwent surgical excision of lesions, wire localization of the
microcalcifications was performed under
US guidance with the correct position
being confirmed by mammography. For
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Table 1. US features of mammographic BI-RADS 4 and 5 microcalcifications.

sonographically invisible lesions, mammography biopsy guidance was carried
out using a fenestrated compression paddle with alpha-numeric grid.
Imaging findings were analyzed and
reported using BI-RADS descriptors. BIRADS category 1 – 3 were considered
negative, while categories 4 and 5 were
considered positive.
All clinical and imaging data were made
available to the reading radiologist. Mammographic and MRI examinations were
interpreted by one of three radiologists
with 10 - 22 years of experience in breast
imaging. Screening mammograms were
evaluated by two radiologists independently and diagnostic mammograms by
one radiologist. US exams and core needle biopsies were performed by the same
clinician, who had 22 years of experience
in breast imaging.
Results

Mammography as indicator for biopsy
had an overall PPV3 (also known as the
biopsy yield of malignancy or the positive
biopsy rate) of 38.4%, while the mammographic BI-RADS 4 category had a
PPV3 of 34.5%, and BI-RADS 5 a PPV3
of 88.9%.
Ultrasound results

Results of ultrasound examinations in
the workup of microcalcifications are
shown in Table 1 and Table 2. Changes
associated with microcalcifications were
seen on US in 78.4% of cases. Malignant microcalcifications were more likely
to be visible on US (85.4%), compared
to benign (74.0%). As shown in Table
2, malignant and benign microcalcifications presented differently on US, with
statistically significant difference. Sensitivity, specificity, PPV3 and NPV for US
were: 85.4%, 66.2%, 61.2%, and 87.9%.
respectively.
MRI results

The prevalence of malignancy in our
study group was 38.4%. Pure DCIS comprised 52.1% of malignant cases, microinvasive lesions a further 12.5%, and
invasive lesions 35.4%.

As for MRI, the sensitivity, specificity,
PPV3 and NPV were 100%, 70.1%, 67.6%
and 100% respectively. Although the estimated PPV3 for MRI was only moderate,
it is still significantly improved compared

Table 2. Correlation of sonographic visibility of microcalcifications with histologic findings and mammographic
BI-RADS category.
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due to the work-flow set-up in our facility.
We tried to minimize the impact of this by
using a single, highly experienced radiologist
with 22 years of experience in breast imaging,
including US, to perform all US guided CNB;
in addition, mammography examination of
all biopsy specimens was carried out to confirm the presence of microcalcifications.
Future Studies

Table 3. MRI features of pure microcalcifications and histopathology results.

to the PPV3 of mammography alone,
which in our study was 38.4%. Published
values [3–6] of the PPV3 of mammography range from 21% to 42%.
The approach used in our study, namely
combining US and MRI as adjuncts to
mammography alone in the work-up of
microcalcifications, has so far not been
published in the literature [7,8,13–23].
We believe that it was due to this multimodality approach that an MRI sensitivity of 100% could be obtained, with an
NPV of 100%.
Conclusion

These results thus support the use of
MRI for exclusion of malignancy in BIRADS 4 and 5 microcalcifications, and
allows the conclusion to be drawn that a
negative MRI may influence a decision
not to biopsy microcalcifications.
As shown in Table 3, non-mass lesion
enhancement was the most common
presentation of microcalcifications
(58.4%). There was no statistically significant association between the lesion
type (mass vs. non-mass lesions) and
diagnostic accuracy. Sensitivity, specificity, PPV3 and NPV for masses were 100%,
50%, 80% and 100% respectively, and for
non-mass lesions 100%, 53.7%, 62.6% and
100% respectively. However, masses had
a higher probability of being malignant
(PPV3 66.7%), compared to non-mass
lesions (PPV3 43.8%).
54

When MRI BI-RADS descriptors were
used in the analysis, there was a statistically significant difference between the
presentation of malignant and benign
microcalcifications.
As for the role of US in the assessment
of microcalcifications, our results suggest
that US alone cannot reliably exclude
malignancy nor the need for biopsy of
microcalcifications. However, the US
presentations of benign and malignant
microcalcifications were different [Table
1]: hyperechoic dots within a hypoechoic
mass, area or dilated ducts were most
often associated with malignancy,
whereas isolated microcalcifications
within normal breast tissue were seen
only in benign cases. Also, as can be seen
in Table 2, in our study, malignant microcalcifications were more commonly seen
than benign microcalcifications (85.4%
vs. 74.0%), a finding in agreement with
other published studies [2,12,25]. This
supports the presumption that recognition of different patterns of sonographic
presentation of microcalcifications may
influence the reading of MRI findings,
and may improve MRI performance for
microcalcifications.
Limitations

There are several potential biases which
might have influenced our results, and further work is needed to validate our results.
For example, we used US-guided CNB
instead of vacuum-assisted biopsy (VAB),
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Several future investigations are desirable. These include:
• Blinded MRI reading (i.e. without knowledge of prior US findings), to assess the
exact influence of performing US prior to
MRI on the final results of MRI.
• Interobserver variability tests for MRI
results, to enable quantitative analysis of
the effect of radiologist experience on the
diagnostic accuracy of a method;
• Detailed analysis of influence of the different covariates on results (such as histologic
diagnosis, breast density, patients hereditary
risk for breast carcinoma, type of microcalcifications according to mammographic
BI-RADS descriptors, etc).
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Representative case of combined US and MRI work-up of
microcalcifications identified on mammography
The images below are a representative case of the sequential
mammographical, US and MRI workup of microcalcifications.
The histological-based diagnosis after second-look US guided
CNB was atypical ductal hyperplasia. Wide surgical excision
was recommended because of highly suspicious findings in

MRI. Diagnosis after excision was multiple foci of DCIS, and
because of the widespread area of non-mass enhancement seen
on MRI, mastectomy was performed. The final diagnosis was
microinvasive ductal carcinoma.

Figure 1a (Left Panel) and 1b ( Right Panel) . Mammography, mediolateral
oblique and craniocaudal projections: fine pleomorphic and linear branching
microcalcifications, in segmental distribution, in the upper outer quadrant
of the right breast. Multiple lobulated densities are seen in all quadrants.

Figure 2. Ultrasound: microcalcifications were visible in B-mode as hyperechoic
dots (yellow arrows) surrounded by heterogeneous irregular area. Multiple large
cysts in all quadrants correlated to the lobulated densities visible on mammography.
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Figure 3a.(Top Panel) and 3b ( Bottom Panel. Subtracted postcontrast MRI
showed non-mass lesion of the right breast, with clumped internal enhancement and regional distribution. Dynamic-kinetic curve with ROI inside non-mass
lesion had rapid enhancement in initial phase with plateau in the delayed phase.
Second-look US guided core needle biopsy revealed atypical ductal hyperplasia.
Suspicious imaging findings indicated wide open surgical excision - multifocal
DCIS was revealed. Subsequent mastectomy was performed, and microinvasive
ductal carcinoma was proven.
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ABUS Designed for Large Scale
Population Screening
Study demonstrates the value of ABUS as an adjunct to mammography in
the detection of breast cancer in women with dense breasts
the images without having to perform the ABUS exam personally. Additionally, ABUS provides the ability to store the
result of the test in the patient’s digital medical history, which
allows comparison of ABUS results over time, since the exam
is reproducible,” explained Dr. Isaac Daimiel Naranjo, of the
Diagnostic Imaging Service of the Quirónsalud University
Hospital.
According to Prof. László Tabár, MD, Radiologist Professor Emeritus of Radiology, Faculty of Medicine, Uppsala
University, Sweden, “Breast ultrasound has been recognized
as an invaluable tool in supplementing mammography in
women with intermediate risk. However, the known limitations of HHUS, including subjectivity and operator-dependence, have restricted its applicability for population-based
screening. Shown to increase the detection of more invasive
cancers by 26-30% when used in conjunction with mammography, ABUS is patient-friendly, can be performed by a
trained technologist or nurse, is reproducible and not subjective – it is specifically designed for screening large numbers of
asymptomatic women with dense breasts.”
The EASY Study [2] published in European Journal of Radiology demonstrated
that, in addition to a 57% relative increase
in the detection rate of invasive breast cancer in women with dense breasts the recall
rate was acceptably low when 3D ABUS
was used as an adjunct to full field digital
screening mammography (FFDSM). The
recall rate of the 3D ABUS in conjunction
to FFDSM was found to be only 0.9%
greater than that of FFDSM alone. This
low recall rate is well within the recommendations of the European guidelines
for quality assurance in breast cancer
screening.
“Several studies have reported the added
value that the coronal plane can bring
to the breast radiologist, for example by
demonstrating a retraction phenomenon,
The Invenia ABUS system from GE Healthcare. which is defined as a merging of straight
The system provides physicians with an increase spicules that radiate perpendicularly in
in breast cancer detection sensitivity when used the periphery of the surface of a solid
as an adjunct to mammography for screening mass,” added Dr Vourtsis. “This retracasymptomatic women with dense breast tissue.
tion phenomenon sign corresponds to
The device is also intended to be used for diagnostic ultrasound imaging of the breast(s) in an architectural distortion and has high
sensitivity and specificity for malignancy.
symptomatic women

Automatic Breast UltraSound (ABUS) can be successfully used in the visualization and characterization of breast
lesions and can supplement mammography in the detection of non-calcified carcinomas in women with dense
breasts.
This is the conclusion of a recently published study [1],
whose aim was to evaluate automated breast ultrasound
(ABUS) compared to hand-held ultrasound (HHUS) in
the visualization and BI-RADS characterisation of breast
lesions. The study involved 1,886 women with breast density category C or D (aged 48.6 ±10.8 years). All participants
underwent ABUS and HHUS examination. A sub cohort of
1,665 women also underwent a mammography exam.
“We reported a high overall agreement (99.8%) in
BI-RADS assessment between ABUS and HHUS. More
importantly, our results highlighted the value of ABUS and
its integration in supplementing mammography by identifying non-calcified carcinomas that were obscured by
dense breast tissue. Our results are in concordance with
other studies that have found that multilayer reconstruction
data increases radiologists’ diagnostic
approach. The reported interpretation
time was approximately three minutes
per examination, thus allowing an efficient integration of ABUS into the clinical workflow,” said Athina Vourtsis,
MD, PhD, director and radiologist at
Diagnostic Mammography in Greece
and lead author of the paper.
These results are consistent with
another study recently conducted at
the University Hospital Quirónsalud
in Madrid, Spain, also comparing the
performance of ABUS with HHUS.
This study involved 155 patients who
had previously undergone mammography and then underwent an ABUS
exam (performed by a technician
trained by a radiologist, who then
read the results) and a HHUS exam
(performed by a different radiologist).
“Our study showed the same reliability
between the ABUS and HHUS studies;
however, ABUS provides the advantage
that the radiologist is able to analyze
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Investing in
research: ABUS
Call for Proposals
GE Healthcare has embarked on
an initiative in breast imaging,
namely a “Call for Proposals” to
support the drive to personalized
breast care.

Invasive Ductal Carcinoma

Our study showed that an architectural
distortion visualized in the coronal plane
was the only sign of an invasive lobular
carcinoma; while two radial scars were
detected also in the coronal plane but
were not recognized in mammography
or HHUS. Thus, ABUS seems to confer
an added value on the coronal plane by
displaying the architectural distortions.”
According to Dr Vourtsis, several factors are key to produce an efficient ABUS
examination and to improve overall
performance: these factors include well
trained technologists, adequate compression of the breast, and meticulous application of coupling lotion.
“The ability of ABUS to separate the
image acquisition from interpretation and
to provide standardized images should
substantially accelerate the application of
3D ABUS to high volume screening with
the goal of earlier detection and better
overall outcomes,” Dr. Vourtsis concluded.
Luke Delaney, General Manager
of Automated Breast Ultrasound at
GE Healthcare, said funding innovation to improve patient care in breast
cancer screening is a key priority for
the company. With more than 16
years of breast cancer research experience, Delaney believes that innovation starts with understanding which
clinical problems remain above and
beyond what is being solved with the
current technology. He adds that GE
Healthcare is investing significant
resources in research solutions to three
primary problems in screening:
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• Screening compliance – the industry
as a whole needs to focus on solutions
that make the overall experience easier,
more accurate, and more comfortable for
women.
• Sensitivity (cancer detection) – if cancer
is present, it is necessary to find it. This
drives GE’s focus on creating the best set
of tools for detecting cancer.
• False positives (specificity) – we need to
accurately identify the women who need
additional adjunct imaging to improve
sensitivity, but not to subject them to
unnecessary exams and anxiety.
“We are continuously collaborating
with physicians and patients to identify
the right combination of technologies
that work together to find as many cancers as possible and to keep recall rates
and false positives low,” Delaney said.
“The way we find answers is through
clinical research.”
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The first retrospective call
(CFP1) for research was conducted in late summer 2018 and
four winners have been selected.
[1]
A prospective call for proposals
[2[ is currently underway until
October 26th, with the finalists
being announced at RSNA 2018
[3].
Four winners will receive
$100,000 (USD) grants, plus the
option of equipment loan.
This new prospective call
(CFP2) is broader than CFP1 and
invites any breast imager, radiologist, technologist, or physicist with a
hypothesis for prospective research
— whether they are a current
Invenia ABUS user or not. [2].
links
1. Winners of first retrospective call for
research proposal (CFP1) : https://gex.
brightidea.com/ct/e.bix?c=BB02455F822E-4777-BF3C-948DD2C1AF07

2. Prospective call for proposals: https://gex.brightidea.com/
ABUSResearch
3. Announcement of winners of currenht
CFP at RSNA 2018 reception
http://ge.cvent.com/ABUSReception
More information

Visit the ABUS “Call for Proposal“
Website for more details and how to submit a proposal:
https://gex.brightidea.com/
ABUSResearch
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The use of citizens’ juries in
decision-making processes in
screening mammography
By Dr José M. Baena-Cañada, Prof Violeta Luque-Ribelles and Dr Alicia Quílez Cutillas

Many women in the general public
but also health professionals tend
to overestimate the benefits of the
early detection of breast cancer and
to underestimate the potential disadvantages of the techniques, such
as screening mammography, used
to achieve this aim. In Spain, women
invited to participate in screening
mammography programmes generally do not receive information about
the possible downsides associated
with such participation. To rectify this,
initiatives with the aim of facilitating
informed decision-making by women
considering screening mammography have been welcomed. This article
summarizes the results of a recently
published study evaluating the use of
“citizens’ juries” in the decison-making
processes involved in the screening
mammography program currently operating in Andalusia, Spain.
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Several studies of the technique known as “deliberative democracy” and its application to the overall
prevention of cancer have been carried out in countries such as Australia, New Zealand, & the United
Kingdom. The results of such studies support the use
of the approach as a tool to facilitate the participation
of the general population in influencing health policies in general and as a way to increase knowledge of
health questions and enable meaningful decisions to
be taken on the part of the individual.
CONTROVERSies ON THE REAL BENEFITS OF
SCREENING MAMMOGRAPHY

As in many aspects of medicine, there are no black
and white absolute truths about the pros and cons of
screening mammography — the available data are
always relative.
The predominant and prevailing belief regarding
screening mammography is based on the intuitively
appealing idea that, the earlier cancer is detected the
better since this gives an improved chance of less
aggressive treatment and better outcomes. This belief
is in fact founded on the results of clinical trials and
systematic reviews [1-4]. Since the 1960s, ten randomized trials have been carried out, involving a total of
some 600,000 women in which a cohort who did not
undergo mammography was compared with another
group which did. In addition to these trials, four
systematic reviews have been carried out: Cochrane,
American, Canadian and British Collaboration.
Taken together, these studies indicated that screening mammography reduces mortality from breast
cancer by 20%, with a relative risk (RR) around 0.80.
However the estimates of the number of women
aged 50-69 years who would have to be invited over
a period of 10 years to avoid a single death from
breast cancer vary considerably. Thus, according to
the British review [4], to prevent one death due to
breast cancer, 235 women would have to be screened
whereas the Nordic Cochrane Center [2] found that
the participation of at least 2000 women would be
necessary.
The part of the scientific community supporting
screening mammography believes that the benefits in
reducing mortality outweigh the disadvantages such
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as false positives and overdiagnosis of
breast cancer.
However critics of screening
mammography also have their point
of view. For example although the
American [3] and British [4] reviews
considered that the trials were of
acceptable quality, the Cochrane and
Canadian reviews considered that
only four out of the ten trials did not
have irregularities in the number of
women recruited to ensure adequate
randomization. In five trials it was
considered that the two cohorts of
women were not adequately randomized or that there were inconsistencies
in the number of women assigned
to one group or the other. Therefore,
any differences in mortality rates
between the groups could not reliably
be ascribed to mammography, since
they could be simply due to other
differences between the groups. In
the methodologically more rigorous
trials, specific mortality reduction
was not shown. In addition, critics
of screening mammography attribute more value to the reduction of
global mortality and less to that of
breast cancer-specific mortality. No
trial or systematic review has shown
that overall mortality is reduced by
subjecting women to screening mammography.
The part of the scientific community which is critical of mammographic screening believes that the
benefits in reducing mortality are
outweighed by the disadvantages
such as a level of false positives of
10% of women participants over 10
years [2] and overdiagnosis that, from
a population perspective affects 11%
of women, and, from the perspective
of women invited to the screening,
can reach 19% [4].
RECOMMENDATIONS for
SCREENING MAMMOGRAPHy IN
ANDALUsIA, Spain

The Public Health Service of
Andalusia implemented a screening
mammography program in 1995,
in which women between 50 and
69 years of age were invited to have
mammograms every two years (in
some districts of the region women
between 45 and 69 years of age were
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invited), There was an enrolment rate
of 86.1%. A report was subsequently
issued [5] standardizing the age range
for screening mammography to be
between 50 and 69 years, i.e. women
between 45 and 49 years of age were
no longer invited to participate. In the
program, women in the 50 - 69 age
range receive a letter by mail inviting
them to participate. The letter contains the date of the appointment and
basic instructions to follow.
GENERAL PRINCIPLES OF
“DEMOCRATIC DELIBERATION”
by POPULAR JURY

The technique of deliberative
democracy is used to involve citizens
in formal dialogue with the authorities or public institutions, in order to
reach agreement on complex problems and policies. The methodology
includes the use of a popular jury,
consensus conferences, deliberative
surveys, study circles, citizen assemblies and new online options. The
overall objective is to bring the opinion and values of citizens closer to
the political decision-making process
[6]. The approach is particularly useful for issues where personal values,
ethics and existing evidence on the
subject matter are important. In such
situations, citizens need time to fully
understand and consider all relevant
aspects [7]. The method can thus
also be considered as an “informed
consent” representative of the community [8].
FEASIBILITY STUDY of the
CITIZENS’ JURY approach in
ANDALUSIA, SPAIN

A sample of 13 women between
50 and 69 years old, of medium or
higher education was selected from
the invitation lists of the screening
mammography program to act as a
jury.
Two expert epidemiologists put
forward the views for and against
screening mammography. The principal investigator of the study was a
neutral moderator. The jury met on
three occasions for four hours.
On the first day the moderator
informed the jury how to evaluate the
key benefits of the screening program
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such as overall reduction of breast
cancer mortality, the main drawbacks
(e.g. overdiagnosis, overtreatment
and false positives) and other pros
and cons. The presentation and the
accompanying documentation were
aimed at enabling an understanding
of the arguments “for and against” to
be presented the next day.
On the second day, the experts
duly gave further presentations and
were thereupon questioned by the
jury, with the moderator chairing the
debate and the discussion.
On the final day, the jury deliberated between themselves, without the
presence of the experts or the moderator and came to their own conclusions.
The jury then issued its decision
on the question as to whether the
Andalusian Public Health System
should continue to offer screening
mammography to women between 50
and 69 years old. The jury recorded
their conclusions in writing and
submitted their suggestions to the
political authorities. All sessions
were recorded, a transcription of the
deliberation session was made and
analyzed.
Outcome of the deliberation
process

After the deliberation eleven
women voted “yes” and two voted
“no” to the proposition that the
Andalusian Public Health System
should continue screening mammography. The reasons for continuing screening could be grouped into
three categories, namely health, the
nature of the procedure and individual freedom. However differing
opinions were also noted: some members of the jury valued the universal nature of the screening program
while others thought that it should be
offered on demand.
However, a minority of the jury
members focussed on the perceived
lack of effectiveness and the high
cost of screening mammography to
recommend that the screening mammography program be discontinued.
After a joint discussion, the jury
drew up a list of recommendations
addressed to the health authorities
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with the aim of improving the screening mammography
program. The recommendations included on the improvement of available information, the need for psychological
support to women participating in the program and the
promotion of research on breast cancer screening.
Discussion

The process of deliberative democracy was thus shown
to be feasible in a group of Andalusian women discussing the pros and cons of whether to continue or not
the screening mammography program and resulted in
a majority of the jury recommending continuation of
screening program, although a minority of the jurors (2
out of 13, 15%) disagreed. From the analysis of the discussions, it could be seen that the participants generally
increased their knowledge of the issues involved so that
they could take a meaningful position for or against, could
evaluate the universal or optional demand for mammography and could give an opinion about the efficacy of the
screening mammography program in terms of reducing
mortality, its cost and different aspects of overdiagnosis
[9].
There is no consensus about the best way for women
to be informed about screening mammography and their
ability to make informed decisions [10], but the current
reality is that most women have a very poor knowledge
level of the subject and have an enthusiastically positive
attitude towards screening mammography [11].
To reflect the scientific controversy about the subject,
it is recommended that the various sources of information on screening mammography that are available
from health professionals, the media, including information documents and websites should be improved. Health
professionals, especially primary care physicians, should
change the informative / educational model they use so
that it is based on truthful, objective and complete information that enhances the critical capacity of women to
make their own decisions. Full and truthful information
material should be made readily available (not just a letter
of invitation) as real tools to help decision-making.
Likewise, as for the political decision-making process there are of course specific methodologies for the
development of summarized evidence to support public
health initiatives and policies [12], but for this the political authorities should accept their role as involved actors.
Instead of focussing on the fundamental aim of being of
benefit to women, political involvement in, and interference with scientific/medical aspects can in fact frequently
discourage shared decision-making, increase the perception of the harms of screening and instead sow doubt
in the public’s mind about the general value and integrity of medical science [13]. A summary of evidence for
policy-making can be part of a broader communication
strategy with other interested parties, including women,
who whether involved either individually or collectively,
have a lot to say.
OCTOBER 2018
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Conclusion

Having carried out this study of deliberative democracy and the role of the popular jury in reaching a position regarding the merits of screening mammography
we conclude that the strategy is feasible in practice. The
approach did not change the initially favorable positioning of the group with respect to screening mammography, although the process did change the opinion of
some women. However, all of the women wanted to be
able to make informed decisions and to decide whether
to maintain or increase the level of medicalization in
their lives.
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T EC HNO LOGY update
New cardiac ultrasound solutions with
anatomical intelligence

The new EPIQ CVx cardiovascular ultrasound system from
Philips is built on the company’s
powerful EPIQ ultrasound platform, and is specifically designed
to increase diagnostic confidence
and simplify workflow for clinicians, giving them more time to
interact with their patients and to
reduce the need for repeat scans.
The initial response to the new system has been overwhelmingly positive: 95% of a group of clinicians
who were shown the new EPIQ
CVx believed it offered improved
image quality: sharper and clearer
images.
Philips is also introducing the
EPIQ CVxi, specifically tailored for
use in the interventional lab. “The
EPIQ CVx brings together advanced
image quality, quantification and intelligence specifically for the cardiologist,”
said Roberto Lang, MD, Professor
of Medicine, Director, Noninvasive
Cardiac Imaging Laboratory at the
University of Chicago Medicine. “I
was impressed with the TrueVue feature, which elevates 3D ultrasound
imaging to a totally new level and
could impact diagnostic ability of
echocardiography in different clinical
scenarios, like better understanding of
the anatomy of mitral valves.”
“As pressures on healthcare systems around the world continue to
increase, cardiologists have more
patients to examine in less time. By
using advanced 3D organ modeling,
image slicing, and proven quantification, anatomical intelligence is helping make ultrasound exams easier
to perform and more reproducible,” said David Handler, General
Manager Cardiac Ultrasound at
Philips. “With the EPIQ CVx and
its cardiology-centric design, clinicians can perform fast exams with
enhanced diagnostic information.
The EPIQ CVxi is our third-generation integrated ultrasound-angiography cath lab solution for real-time,
workflow-optimized image guidance
and advanced quantification for
structural heart procedures.”
62

The EPIQ CVx places cardiologists at the forefront of innovation. It includes higher processing
power, exceptional image clarity
and sharpness, improved exam
efficiencies and more robust
and reproducible quantification,
enabled by anatomical intelligence. The EPIQ CVx includes
TrueVue, giving clinicians the ability to see photorealistic renderings
of the heart, which improves cardiac anatomy analysis by offering
detailed tissue and depth perception imaging through a new
virtual light source. The system
provides cardiologists with high
image quality through the latest
generation OLED monitor, offering a more dynamic, wider viewing angle for side-by-side image
comparison. By combining the
new OLED monitor with TrueVue,
clinicians can have the confidence
to provide exceptional care for
all patients, including pediatric
patients, whose small hearts can
be challenging to image.

It also delivers a high level of robustness and reproducibility, even for
patients with an arrhythmia. The
systems also includes the new S9-2
PureWave Transducer, which simplifies pediatric cardiac exams by displaying high levels of detail and contrast resolution through the singlecrystal technology. It also provides
tissue information at greater depths
and enhances pediatric capability for
coronary artery visualization.
Specifically designed for use in
the cath lab, the EPIQ CVxi with
EchoNavigator is Philips’ third-generation interventional solution to
streamline communication between
the interventional cardiologist and
the echocardiographer during complex interventional exams, improving patient care and enhancing workflow. Combining live ultrasound and
X-ray information into one intuitive
view, EchoNavigator helps interventional cardiologists oversee procedures along with the location of key
anatomical structures. In addition,
MultiVue provides more flexibility
when using 3D during diagnostic or
interventional procedures as the clinician can see multiple and flexible
views at once.
Philips Healthcare
Amsterdam, The Netherlands
www.philips.com/healthcare

Concurrent-read AI
system reduces ABUS
exam interpretation
time, maintains
diagnostic accuracy

The system offers a variety of
new features including Dynamic
Heart Model. Building on Philips
HeartModel, it uses anatomical
intelligence to automatically quantify left ventricle function to produce a multi-beat analysis for adult
patients. Dynamic Heart Model has
been shown to reduce the amount
of time to generate a 3D Ejection
Fraction, an important measurement in determining how well the
heart is pumping out blood, by 83%.
D I
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The first study evaluating reader
performance of a concurrent-read AI
CAD system has demonstrated that
the QVCAD system from QView
Medical reduced reader interpretation time of screening Automated
Breast Ultrasound (ABUS) exams by
33 percent while maintaining diagnostic accuracy.
QVCAD has regulatory approval
for concurrent reading of ABUS exams,
the first approval for concurrent reading of radiology exams. Based on deep
learning algorithms, the AI system is
designed to detect suspicious areas of
breast tissue that have characteristics
similar to breast lesions and highlight
OCTOBER 2018

very important adjunctive screening modality. In addition, we
believe that use of QVCAD will reduce the incidence of “obvious oversight” cases, which are cancers that should have been
detected but were missed due to fatigue, distractions or large
case-loads,” said Bob Wang, CEO, QView Medical.
QView Medical
Los Altos, CA, USA
www.qviewmedical.com

New Workstation brings Intelligence
to Agfa’s digital imaging solutions

suspicious area to distinguish potentially malignant lesions from
normal breast tissue. Results from several clinical studies have
shown that the addition of ABUS to screening mammography
results in a significant increase in cancer detection in women
with dense breasts. However, the interpretation of ABUS exams,
with up to 2,000 images per case, is complex and time consuming, particularly for new users.
Researchers conducted a reader study to compare diagnostic
accuracy and interpretation time of screening ABUS for asymptomatic women with dense breast tissue with and without the use
of the concurrent-read CAD system. (Jiang et al. Interpretation
Time Using a Concurrent-Read Computer-Aided Detection System
for Automated Breast Ultrasound in Breast Cancer Screening of
Women With Dense Breast Tissue. doi/10.2214/AJR.18.19516), In
the study, 18 radiologists interpreted 185 screening ABUS studies from a large cohort of ABUS screened patients interpreted
as BI-RADS density C or D. Each reader interpreted each case
twice, once without the CAD system and once with it, four weeks
apart. Case interpretation time was recorded as readers identified abnormal findings and reported BI-RADS assessment categories and level of suspicion for breast cancer. According to Dr
Y. Jiang, Principal Investigator, the results demonstrate that the
use of the concurrent-read CAD system can make interpretation
of screening ABUS studies significantly faster without negatively
affecting diagnostic accuracy. “A reduction in interpretation time
would provide little value to radiologists and patients if accuracy
suffered. However, sensitivity was preserved and the results also
showed significant specificity improvements in some readers, which
could translate to improved clinical confidence as well as productivity gains when used in a clinical environment,” said Jiang.
To improve reader productivity, QVCAD provides synthetic 2D images of all six volumetric datasets in a standard
ABUS exam to provide an immediately visual overview of
the case. The C-thru images, which are minimum intensity
projections (MinIP), summarize each 3D ABUS volume in a
2D image and bring attention to specific areas of interest by
enhancement of radial spiculations and retraction patterns in
coronal reconstructions, which are highly suggestive of breast
cancer in ABUS. Users may select any CAD mark or area of
interest on the C-thru image and the corresponding original
ABUS images will be displayed, enabling users to efficiently
review the entire ABUS case.
“The Reader Study results show that QVCAD may be an
important tool in reducing the learning curve for new ABUS
users as well as increasing their confidence in interpreting ABUS
exams – critical components to continue driving adoption of this
OCTOBER 2018
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The MUSICA Workstation from Agfa is designed for intuitive use with direct radiography (DR) and computed radiography (CR) general radiography, fluoroscopy, mammography and
full leg/full spine modalities, and provides Agfa’s digital radiography with ‘gold standard’ MUSICA image processing software, including international standard exposure index measurements and administrative reporting while supporting potential
dose reduction.
Following the
ALARA principle, the workstation provides
advanced dose
hygiene
features including
weight based
exposure classes.
Developed in
close cooperation with technologists, the MUSICA Workstation
reflects Agfa’s commitment to putting intelligence into the hands
of imaging departments in order to help optimize productivity
and patient care. Being the ‘nerve center’ of the imaging environment, it offers a single, intuitive interface for smooth, efficient
DR and CR general radiography, fluoroscopy, mammography
and full leg/full spine (FLFS) imaging.
Built on robust and proven technologies, it incorporates
customer-driven innovations that facilitate flexibility and customization. Workflows can be easily tailored to users so that
the most frequent tasks are the easiest to complete. Just a few
taps on the touchscreen identifies a patient, initiates an exam,
controls image quality, and more. Radiologists have fast access
to images, comfortable and quick reading with consistent image
presentation and a unique 1-click workflow. All MUSICA
Workstation workflows are intuitive and efficient. A new and
refreshed user interface keeps the amount of distracting visual
clutter to a minimum, providing a smooth patient- and userexperience. With a similar look-and-feel across modalities, it
eliminates the need for special training, increases day-to-day
staff efficiency and makes support much easier.
Dedicated exam protocols are available for dynamic imaging:
both fluoroscopy and rapid sequence imaging. Dedicated mammography tools are optimized for specific mammography screening or diagnostic workflows. FLFS stitching offers a seamless body
view, with minimal time-consuming manual interactions.
Agfa Healthcare
Mortsel, Belgium
https://global.agfahealthcare.com/
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TECHNOLOGY update

New MRI system redefines treatment pathways in
cardiovascular medicine
The new Magnetom Sola Cardiovascular Edition: 1.5
Tesla MRI system from Siemens Healthineers has been
specially designed for cardiovascular examinations to
provide improved diagnostic certainty, to permit individual treatment strategies and to make cardiovascular MRI diagnostics accessible to new patient groups
Automation and standardization mean that examinations are faster.
Cardiovascular MRI scans have long been regarded
as particularly complex and time-consuming in the
clinical world
“We think there is huge potential in incorporating cardiovascular MRI in clinical treatment pathways and making a significant difference to patient care. Magnetom Sola
Cardiovascular Edition incorporates our very latest technologies with the specific aim of providing the maximum
diagnostic information in cardiovascular examinations.
This leads to faster, more reliable, and definitive diagnoses
for a larger number of patients with underlying ischemic,
structural, and arrhythmogenic conditions. This in turn
enables us to deliver vital outcome-related information for
therapy decisions and thereby
optimize patient treatment
pathways. The patient benefits from fast access to the
right treatment, avoiding the
need for unnecessary examinations or procedures. Not
only can this reduce cost, it
may also improve the treatment outcome, which is in the
interests of both the patient
and the healthcare provider,”
commented Philipp Fischer,
General Manager Cardiology at Siemens Healthineers.
“The system represents a further milestone in the systematic development of MRI for cardiovascular diagnostics and treatment. Its innovative applications can
cut examination times down to 20 minutes and clarify
a broad range of clinical questions in cardiology. The
many options it offers in tissue characterization make
Cardiovascular MRI an essential element on the path to
precision medicine. This is why we, as market leader in
MRI, developed this edition,” added Christoph Zindel,
Senior Vice President and General Manager Magnetic
Resonance at Siemens Healthineers.
Guidelines issued by the European Society of
Cardiology (ESC) have long described magnetic resonance imaging as the gold standard for assessing the
morphology and function of the heart. Over 25 ESC
Guidelines now contain specific recommendations
describing instances where MRI should be used in cardiac
diagnostics. This is primarily due to the accuracy of MRI
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when quantifying cardiac volume, mass, and wall motion,
as well as its ability to diagnose ischemia and myocardial
viability. There are also diseases such as myocarditis,
for which cardiovascular MRI is the only non-invasive
diagnostic option with the pre-requisite sensitivity. By
receiving the right diagnosis at the right time, this group
of patients can avoid unnecessary invasive procedures.
What is more, access to the right treatment may also help
save them from sudden cardiac death.
Current trends in clinical MRI are moving towards
increased productivity through higher standardization.
This is particularly relevant for cardiovascular MRI,
which is commonly viewed as the most challenging MRI
examination. Several applications have been devleoped
to meet the requirements of cardiovascular examinations. These include:
• Compressed Sensing Cardiac Cine Cardiac which
accelerates MRI scanning sequences so that cardiac
function can be measured while the patient is breathing freely, Cardiac patients are often older and seriously ill, and so are extremely
unlikely to be able to hold
their breath during the examinations. The award-winning
Compressed Sensing Cardiac
Cine can help such patients.
Previous MRI systems scanners required patients to
hold their breath for up to 20
seconds several times during
the process. The new system
means that the benefits of
MRI are now available to new
groups of patients, including
individuals with arrhythmia
or dyspnea, who were previously not eligible for CMR
• The MyoMaps application provides quantitative
information on the tissue composition of the cardiac
muscle. and can be used to diagnose diseases of the
heart muscle, scar tissue and edema at a very early stage
of the condition
• The Cardiac Dot Engine is a unique software package which provides step-by-step guidance for standardized diagnostic cardiac MRI exams.
• BioMatrix Technology automatically adjusts to the
biovariability of different patients to prevent undesirable variations in the scanning process. As a result,
BioMatrix Technology reduces examination times, cuts
down on the number of repeat scans, and leads to the
consistent, high quality scanning results.
Siemens Healthineers,
Erlangen, Germany
www.healthcare.siemens.com
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Portable, wireless breast
ultrasound

The Viera device from Hologic is the first wireless, handheld breast ultrasound. With its exceptional breast image
quality the system delivers accurate diagnostic images at the
point of care. The new device is ideal for quick diagnostic
looks, visual confirmations, interventional procedures and
vascular access enabling optimization of the clinical workflow and patient pathway — all at an affordable cost.

The system has exceptional imaging accuracy, providing
on-demand high-resolution images – 14 MHz, 192 elements,
and supports B, color and Doppler modes. The unit transmits images wirelessly to a smart device and integrates with
PACS or the cloud.
With its preset modes for breast, dense breast and interventional procedures, the device simplifies and streamlines workflow and a customizable annotations package enables efficient
documentation. In addition scheduling challenges are reduced
through the ability to flex any exam space into a procedure room.
The new system is available at a fraction of the cost of
comparable cart systems and leverages existing smart device
investments

Discovery MI is the industry’s only PET/CT system that
brings together the sensitivity of digital detection with innovative reconstruction technology—the combination of TOF,
unique respiratory motion management, and Q.Clear, resulting in outstanding resolution to improve the detection of
small lesions. GE Healthcare has the longest history in the
industry in digital PET and over 125 installations, including
PET/MR. Discovery MI is the industry’s only upgradable and
scalable digital PET platform, now available in a three (7.5
cps/kBq sensitivity), four (13.5 cps/kBq sensitivity), and five
(21 cps/kBq sensitivity) ring configurations. Clinicians can
upgrade in-house to deliver a higher sensitivity.
Nuclear Medicine The new 800 series from GE includes NM
830, NM/CT 850[3], NM/CT 860, NM/CT 860 DR, NM/CT
870 CZT, and a new nuclear medicine workstation, Xeleris 4
DR—all designed to help clinicians achieve exceptional outcomes. In this twentieth year of SPECT/CT, this new family
of nuclear medicine systems leverages the company’s history
of nuclear medicine innovation in a wide range of clinical
environments to provide clinical, patient, and operational outcomes. “We’re thrilled to bring these new offerings to doctors
and researchers around the world,” said Nathan Hermony,
general manager and vice president of molecular imaging,
GE Healthcare. “With twenty years of experience in SPECT/
CT and the longest history in digital PET in the industry, we
are dedicated to delivering the best tools to our customers to
push the boundaries of what is possible with molecular imaging.
We’re committed to delivering tools to provide clinicians with the

Hologic,
Marlborough, MA, USA,
www.hologic.com

Molecular imaging products give
quantitative accuracy for improved
diagnoses

GE Healthcare has introduced several new molecular
imaging and software solutions, designed to help deliver the
vision of precision health and giving personalized, quantitative data to clinicians.
PET imaging. A new configuration for GE’s Discovery MI,
makes it the highest sensitivity digital PET in the industry.
The system helps clinicians to diagnose and stage disease earlier and better guide treatment strategies while also enabling
more compelling research with more novel, faster decaying
tracers. Now available in the 21 cps/kBq ultra-high sensitivity
configuration, clinicians will be able to scan three times as fast
or at one third the dose. The new system delivers up to two
times improvement in volumetric resolution enabling small
lesion detectability and has the highest NEMA sensitivity of
any time of flight (TOF) PET system in the industry.

66

D I

quantitative data they need in order to make more confident
and accurate diagnoses for their patients.”
GE Healthcare also announced the launch of the Emory
Cardiac Toolbox with Syntermed Live (ECTb), which is a
nuclear cardiology image interpreting and reporting imaging
software that provides anytime, anywhere remote reading and
reporting from virtually any computer system. This solution
is designed to help standardize cardiac image interpretation
and to improve reporting, help increase workflow efficiency,
help enable greater diagnostic confidence and drive speed in
clinical decisions, ultimately leading to potentially improved
patient outcomes and greater clinical capacity.
GE Healthcare,
Chicago, IL, USA
www.gehealthcare.com
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International Cancer Imaging Society

FUTURE COURSES
FOR 2018/2019

The 19th International
Cancer Imaging Society
Meeting and Annual
Teaching Course
7th - 9th October 2019
Palazzo della Gran Guardia,
Verona, Italy
ICIS in Focus:
AI and Machine Learning
17th and 18th May 2019, Lisbon
Joint meeting with the Champalimaud Foundation

Masterclass in Imaging of:
Gynaelogical Cancers
1st November 2018, London
Oncologial Whole Body MRI
15th and 16th November 2018,
London
Hepatobilliary Tumours
4th and 5th April 2019, Warsaw
Pancreatic Cancers
20th June 2019, London
Prostate Cancer
8th November 2019, London
Classrooms are limited to 20 delegates
each with their own computer,
providing participants with a highly
interactive learning experience.

For all Courses, register now at: icimagingsociety.org.uk
For more information about our Society, please visit: icimagingsociety.org.uk

MAMMOMAT Revelation

See the difference.
Make the difference.
• Advance screening and diagnostic results –
with the highest depth resolution
• Elevate patient experience –
with Personalized Soft Compression
• Innovate care delivery –
designed for excellence today and tomorrow

siemens.com/mammomat-revelation

MAMMOMAT Revelation is not commercially available
in all countries. Due to regulatory reasons its future
availability cannot be guaranteed. Please contact your
local Siemens Healthineers organization for further details.

