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MR fingerprinting turns
radiologists into detectives
Early tests on brain cancer patients
show signiﬁcant promise for the use
of MR ﬁngerprinting to produce
previously unaainable quantitative
information in a short time, according to Prof. Siegfried Tranig of the
Medical University of Vienna, where
new research on 10 volunteers has
been carried out since ECR 2015.
The results using an advanced MR
imaging protocol and MR ﬁngerprinting showed that the T1 and T2
mapping of tissue provided by ﬁngerprinting was ‘beer visualised’ than
in the standard protocol, said Tranig,
medical director of the university’s
Centre of Excellence in High Field
MR and the chairman of the European Imaging Biomarkers Alliance
(EIBALL). The testing was conducted
using ﬁve patients with malignant
brain tumours and an equal number
with low-grade gliomas.
“It’s my impression that we see
more changes by using MR ﬁngerprinting based on T1 and T2 maps
on this quantitative data. And
looking into the tumour, you see
more details that are not shown on
standard imaging,” he explained,
emphasising that the results of the
Austrian university’s 2015 tests are
only preliminary.
ECR delegates have the opportunity to learn more about MR ﬁnger-
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These images of a patient with a glioblastoma in the le hemisphere of the brain show an MR ﬁngerprinting T2 map, MR ﬁngerprinting T1
map, and conventional FLAIR-TSE and contrast-enhanced T1-SE images. (Provided by Prof. Siegfried Tranig)

printing during today’s discussion
of imaging biomarkers and their
promise in the treatment of cancer
and other chronic diseases.
Fingerprinting has yet to be tested
in clinical seings, and Tranig
acknowledges that there are divergent views amongst radiologists on
whether the technique can successfully deliver stable and robust quantitative data. Initially he was sceptical about the clinical potential of
MR ﬁngerprinting, but he now sees
it as potentially transformational.
Instead of a standard MR protocol

that provides qualitative information, ﬁngerprinting can automatically provide a fast sequence that
delivers quantitative diagnostic data
as well.
“I believe that MR ﬁngerprinting
will help the radiological community
to make this paradigm shi from
qualitative to quantitative imaging,
and also to use quantitative data
more in their daily routine work,”
said Tranig, adding that the information provided from ﬁngerprints
could be used to tailor treatment to
patient needs.

#ECR2016

The technique is also fast: results
from the Vienna tumour study
showed that the standard advanced
MR imaging protocol took one hour
for each patient, while the ﬁngerprinting protocol could be done in
ﬁve minutes.
MR ﬁngerprinting could be advantageous in other ways. Preliminary
results suggest that there was low
variability of the T1 and T2 relaxation
times over multiple examinations of
volunteers in Vienna, with the potential to accurately monitor and evaluate the progress of treatment, or even

provide clues in the early detection
of cancer. In addition, ﬁngerprinting
may also yield cost savings because of
the reduced mapping time involved,
and it is based on soware that can
be added to existing MR equipment,
said Tranig.
The Vienna researchers have been
collaborating with other colleagues,
including Prof. Mark Griswold of the
Department of Radiology at Case

continued on page 3
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BY MÉLISANDE ROUGER

Distinguished U.K.
radiologist to give honorary
lecture on oncologic imaging
In recognition of her major contributions to oncologic radiology
and her dedication to the advancement of the ﬁeld in Europe and
beyond, Professor Andrea G. Rockall from London, United Kingdom, has been invited to give the Wilhelm Conrad Röntgen Honorary Lecture ‘Imaging the invisible killer: towards personalisation of
ovarian cancer care’.
Andrea G. Rockall is Consultant
Radiologist at the Royal Marsden
Hospital and Visiting Professor
of Radiology at Imperial College
London, UK.
She graduated in neuroanatomy
at King’s College London in 1987 and
received her medical degree from
King’s College Hospital Medical
School in 1990. She was awarded the
Royal College of Radiologists’ (RCR)
Rohan Williams Medal, the gold
medal award for the FRCR examination, in 1997.
She chose radiology as a career
because of the central role imaging
plays in the diagnostic pathway.
“I love the challenge of a diﬃcult
diﬀerential diagnosis and logically
following the clinical and imaging
‘clues’ to get to the correct diagnosis.
I was also drawn by the rapid pace of
technological developments – as MRI
came into clinical use when I was a
junior doctor in internal medicine,”
she said.
Aer completing her training in
internal medicine, she started working as a registrar in radiology at St.
Mary’s Hospital and then as a senior
registrar in radiology at University
College London Hospitals. In 2000,
she was appointed Senior Lecturer
and Consultant Radiologist at St.
Bartholomew’s Hospital London, a

position she held for twelve years.
During that time, she was appointed
Honorary Professor of Cancer Imaging at Bart’s Cancer Institute, Queen
Mary University London, before
taking up her current position.
Her interest in oncologic imaging
grew under Prof. Rodney Reznek’s
strong mentorship while working
at St. Bartholomew’s Hospital. “Prof.
Reznek was leading developments
in gynaecologic cancer imaging in
the UK and there was a fantastic
interaction with the surgeons and
oncologists, which was very exciting. My research followed this clinical
interest,” she explained.
Rockall is currently chief investigator on three national multi-centre
studies: the MAPPING study, which
is evaluating diﬀusion weighted
imaging, FDG and F-ethyl-choline
PET/CT in nodal staging in cervix
and endometrial cancer (funded by
Cancer Research UK); the MALIBO
study, which is developing machine
learning in whole body MRI for
detection of metastatic disease
(funded by National Institute for
Health Research – NIHR); and the
MROC study, which is evaluating
multi-parametric MRI in determining treatment planning and staging
of ovarian cancer (also funded by
NIHR).

Rockall has authored or co-authored more than 100 publications in
peer-reviewed journals, three books
and numerous book chapters.
She was president of the International Cancer Imaging Society for
2015 and is a council member of the
British Gynaecologic Cancer Society.
She is also currently a member of
the RCR Steering Group for Cancer
Imaging and Reporting, and she
chairs the Female Pelvic Imaging
Working Group for the European
Society of Urogenital Radiology.
In addition, she serves on several
commiees, including the European
Society of Gynaecologic Oncology’s
quality standards in ovarian cancer
surgery committee, the RSNA
Programme Commiee and the ACR
O-RADS steering commiee. She has
also served as Chair of the ESR Statutes and Rules Subcommiee and as
a member of the ESR Membership
Subcommiee.
She started aending the ECR in
2003 when she presented one of her
ﬁrst research studies on the diagnostic performance of MR lymphography with USPIO in gynaecological
malignancies. “I was absolutely
delighted to be awarded Magna
Cum Laude for my presentation.
Since that time, I have regularly
aended the ECR. I enjoy coming

Western Reserve University in
Cleveland, Ohio, U.S., whose interest in MR ﬁngerprinting helped
spark the project with the European
researchers. Griswold was a contributing author of an article published
in the journal Nature in 2013 that
identiﬁed MR ﬁngerprinting as a
way to obtain simultaneous quantiﬁcation of tissue properties without
a surgical procedure.1 The authors
also argued that ﬁngerprinting has
been shown to reduce measurement mistakes when teamed with
paern-recognition algorithms.
Apart from ﬁngerprinting, ECR
delegates will also learn about
advances in the use of optical
probes, nuclear probes and combinations of the two for tumour imaging, as well as gauging the eﬀectiveness of cancer therapy. For instance,
imaging using receptor-targeting
peptides has been shown to predict
treatment eﬀectiveness.

Prof. Marion de Jong of the Erasmus University Medical Centre in
Roerdam sees targeted imaging as
increasingly important in the ﬁeld of
theranostics, which combines diagnostic and treatment approaches
to tailor patient care – or what she
describes as “the right treatment for
the right patient at the right time
and the right dose.”
“In nuclear medicine the concept
of theranostics is easy to apply and
to understand, because of an easy
switch of a diagnostic radionuclide
to a therapeutic radionuclide on
the same probe,” said de Jong,
who is based in the Erasmus MC’s
nuclear medicine department. This
‘switch’ has the potential to both
diagnose and stage tumours, as
well as select the optimal therapy
and dosage.

to Vienna for this excellent meeting
and networking with colleagues with
similar interests,” she said.
Rockall has received many distinctions for her work, including the
Outstanding Teacher Award from
the International Society for Magnetic
Resonance in Medicine in 2014.
“Active involvement in the ESR is
very important to me. In particular, I value the mission of providing high quality radiology education ‘without borders’ through the
many ESR initiatives.”

Prof. Andrea G. Rockall from
London, UK, will deliver today’s
Wilhelm Conrad Röntgen
Honorary Lecture on oncologic
imaging.

Don’t miss today’s Honorary Lecture
Thursday, March 3, 12:15–12:45, Room A
Wilhelm Conrad Röntgen Honorary Lecture
» Imaging the invisible killer:
towards personalisation of ovarian cancer care
Andrea G. Rockall; London/UK

continued from page 1

Prof. Siegfried Tranig sees a
‘paradigm shi’ from qualitative
to quantitative imaging.
(Medical University of Vienna/E.
Hammerschmid)
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New Horizons Session
Thursday, March 3, 08:30–10:00, Room L8
NH 5 Imaging beyond morphology
» Chairman’s introduction
O. Clément; Paris/FR
» MRI ﬁngerprinting: the future?
S. Tranig; Vienna/AT
» Receptor-targeted multimodal imaging
M. de Jong; Roerdam/NL
» Radiomics
L.S. Fournier; Paris/FR
» Panel discussion: Imaging biomarkers:
a key role for radiologists in the future?

Hot
Shots
from Day 1
Photography: A. Rinkhy, S. Kreuzberger

Embracing Life

through Healthcare Innovation.

Hitachi recognizes the significance of healthcare in our society today and in our shared future.
Utilizing our innovative technologies, Hitachi is committed to improving the diagnosis and treatment
of disease while enhancing the patient experience and delivering diagnostic confidence.
Visit us at booth 321, Expo X2 and discover our new, tablet-based ultrasound platforms,
ARIETTA Prologue and ARIETTA Precision.
www.hitachi-medical-systems.com
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BY CYNTHIA E. KEEN

Clinical decision support systems:
has Europe’s time come?
2016 should be a landmark year with respect to the
use of radiology clinical decision support (CDS)
systems in Europe. The year will mark the launch
of ESR iGuide pilot programmes in hospitals in at
least ﬁve countries.

The Hospital Clinic de Barcelona is the ﬁrst hospital in Europe to
use an electronic clinical decision support system interfaced with
a computerised physician order entry system to assist referring
physicians in selecting the most appropriate diagnostic imaging
exam based on ESR best practice guidelines.

The ESR iGuide is the result
of several years of planning and
hard work to make integration of
best-practice guidelines for the
ordering of diagnostic imaging
examinations into an electronic
CDS system that is designed to be
accessed through a computerised
physician order entry (CPOE) system.
The European radiologist who has
the most experience with CDS implementation is ESR President Prof.
Luis Donoso, director of the imaging department of Hospital Clinic de
Barcelona. In late 2013, his hospital
launched the ﬁrst pilot radiology
CDS programme in Europe. The
project began with 80 primary care
and general physicians for the orders
of musculoskeletal and neurological
examinations.
He reported that the hospital is
currently completing its ﬁrst eval-

uation of two years of use before
expanding the system to other
physicians and departments. Today,
regarding the appropriateness of
the requests using the CDS, 88% of
the exams were indicated, 5.8% with
marginal beneﬁt, and another 5%
non-indicated. Interestingly, there
has been a 20% increase in MRI
requests. Partly because of this, the
impact of the CDS in the clinical
process is now being analysed.
Donoso said it is important to
understand the reason for the rise
in MRI orders and also to determine
if the general practitioner physicians
who use the CDS are being more
eﬀective in reducing the number of
visits by patients to specialists.
“It is very important to all users
in the process of making radiology
CDS adoption a success consider this
a ‘win-win’ situation,” he said. “Our

project has increased the visibility
of general physicians at Hospital
Clinic de Barcelona and has stimulated a beer and closer relationship
with our imaging department. We
have succeeded in creating a more
eﬃcient workﬂow for the patient.
Everyone involved is invited to be an
active participant in the evaluation
process to date and the publication of
the results that we will soon know.”
Hospitals in the U.S. were the
ﬁrst to use electronic radiology CDS
systems, and their mandatory use by
the end of the decade is now federal
law. But adoption has been slow, very
similar to the paern of adoption of
speech recognition dictation systems
and the use of structured report
templates. Implementation needs to
be very carefully planned, and CDS
systems need to be customised to
meet the speciﬁc needs of a hospital
or multi-hospital enterprise and the
physicians who will use the system.
The challenge will be even greater
in Europe, believes Prof. Dr. Peter
Mildenberger, professor of radiology
at Mainz University Medical Center
in Germany.
As an active member of the
ESR iGuide and EuroSafe Imaging
programmes planning CDS launches
in Europe, he explained that healthcare is very diﬀerent nation by
nation in Europe, because healthcare
regulation is organised on a national
basis. For this reason, there are great
diﬀerences in the roles of ordering
physicians. In the U.K., the general
physician has a very central role in
the management of patients, including responsibility of cost management, so these physicians might be
very accepting of CDS in its context
of being a cost-eﬀective use of imaging resources.
“But in Germany, this may be
different,” added Mildenberger.
“Each physician is allowed to order

any kind of imaging without much
supervisory control and without the
need to justify the order. Because
radiologists are paid as a fee for
service, and because referring physicians are concerned about any recall
regarding clinical information before
the imaging procedure is done by the
radiologist, there is some ‘pressure’
to do the imaging. Otherwise, the
referring physicians will probably
send patients to another imaging
institution the next time.”
Mildenberger thinks that physicians in Europe will consider radiology CDS as valuable and worthy of
adoption if the technology can be
shown to reduce radiation exposure
to patients and improve the quality
of patient healthcare. He believes
that the climate of a hospital will
be a key factor, and that in-house
regulation of imaging costs and their
distribution to the diﬀerent stakeholders – speciﬁcally the radiology
department versus referring departments – will also have an impact on
adoption.
In some hospital seings where
there may be a high communication
standard among the diﬀerent departments, there will be limited room
for optimisation by a CDS because
there is a continuous self-regulation
between referrers and radiologists.
“Any hospital planning to implement radiology CDS must visibly

demonstrate that the administrators
and department chairs and managers accept and promote the project.
This is an institutional project. It
is not an isolated initiative of the
imaging department,” said Donoso.
“The most diﬃcult and challenging
task when implanting CDS is to get
the full involvement of the users
from the beginning. They need to be
involved in the design of the project,
the integration process of the CDS
into the CPOE, and in the ongoing
evaluation process.”
Prof. M.G. Myriam Hunink, professor of radiology and clinical epidemiology at Erasmus University Medical
Center in Roerdam, The Netherlands, agrees. She also expressed
the importance of customising a
set of proven uniﬁed best-practice
guidelines.
“We can use collective knowledge
and expertise to establish guidelines
but still allow for local diﬀerences
if there are special circumstances.
Academic hospitals can lead this
process,” she noted. “But it will be
necessary for CDS feasibility and
cost-eﬀectiveness to be shown prior
to widespread implementation.”
ESR iGuide welcomes inquiries
from hospitals to participate in the
multinational pilot project.
Read more about CDS on page 21
of this issue.

Professional Challenges Session
Thursday, March 3, 16:00–17:30, Studio 2016
PC 8a Clinical decision support (CDS)
» Chairman’s introduction
L. Donoso Bach; Barcelona/ES
» What is a clinical decision support system?
F. Sardanelli; San Donato Milanese/IT
» Imaging referral guidelines in Europe
M.G.M. Hunink; Roerdam/NL
» An eﬀective clinical decision support system
G. Boland; Boston, MA/US
» Cost-eﬀectiveness of clinical decision support
P. Mildenberger; Mainz/DE
» Panel discussion: Is CDS really adding value to healthcare in
addition to radiation safety?
This session is part of the EuroSafe Imaging campaign.

ESOR GALEN Courses 2016
GALEN Foundation Course

GALEN Advanced Courses

Neuroradiology
May 12–14, Warsaw/Poland

Oncologic Imaging
May 26–27, London/United Kingdom
Cardio-Thoracic Cross-Sectional Imaging
June 23–24, Moscow/Russia

For further information on the
detailed programmes and registration,
please visit myESR.org/esor

myESR.org

#ECR2016

Paediatric Imaging
September 8–9, Paris/France
Abdominal Imaging
September 22–23, Budapest/Hungary

myESR.org/esor

The GALEN Courses have been designed to familiarise young radiologists with the established
approaches and most recent achievements in diagnostic imaging, related to topics across the
modalities. The courses are aimed at residents and board-certiﬁed radiologists from all over Europe.
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BY FRANCES RYLANDS-MONK

Diffusion-weighted
imaging breaks new
ground in abdomen
It’s oﬃcial: diﬀusion-weighted imaging (DWI) is no longer a research
tool, and all radiologists should know how it works and the right way
to analyse images in clinical seings. That’s the view of expert speakers at today’s session on abdominal DWI, which aims to evaluate
the technical diﬃculties and clinical relevance of both qualitative
and quantitative diﬀusion-weighted approaches in clinical practice.
Delegates will also hear how small bowel DWI is edging ever nearer
acceptance in routine application.
“DWI is a must in all the abdominal examinations. It is an extremely
accurate technique for lesion depiction and lymph node assessment; its
high accuracy for negative lymph
node prediction is particularly
useful,” said session moderator
Prof. Luis Martí-Bonmatí, chair of
radiology and director of medical
imaging, La Fe University and Polytechnic hospital, Valencia, Spain.
“This technique is also crucial in
the evaluation of lesion response to
therapy, as diﬀerent DW metrics are
considered biomarkers of tumour
cellularity. This means that we have
a very early matrix of treatment
eﬀect and can quickly adjust therapy regimens accordingly.”
However, some technical hurdles
remain. The chief diﬃculties with
regard to the clinical use of DW
images are related to signal homogeneity, spatial resolution, large
b-value option and number of
b-values, he said. Signal intensity
in DW images decreases when the
b-values increase. Furthermore, fat
suppression techniques and echo
planar imaging (EPI) sequences are
prone to artefacts and distortions,
and spatial resolution is limited by
the inherent low signal intensity
and long acquisition times.
To solve these problems, a
sequence with a robust fat suppression technique – with a high signalto-noise ratio, acquired with respiratory synchronisation and with at
least 6 b-values – is needed to qualitatively evaluate restriction and
depict lesions and at the same time
measure the D, D* and F components
of the intravoxel-incoherent-motion
(IVIM) model.
“Apparent Diﬀusion Coeﬃcient
(ADC) is simple and widely used but
it is a bad matrix which introduces
errors, due to the diﬀerence between
centres and machines. ADC should
be replaced with the IVIM matrix,”
Martí-Bonmatí said.
At present, this approach is chieﬂy
undertaken by hospitals participating in clinical trials and in cancer
research programmes, but within
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Prof. Luis Martí-Bonmatí from
Valencia, Spain, chairs today’s
symposium on abdominal DWI.

Prof. Stuart Taylor from London
will speak about the usefulness
of DWI in establishing Crohn’s
disease.

Intravoxel-incoherent-motion (IVIM) sequences can measure properties such as cellularity, perfusion, and
vascular fraction, yielding qualitative and quantitative data. (Provided by Prof. Luis Martí-Bonmatí)
a few years most hospitals will use
this technique because high-quality
sequences will be made available by
vendors. General radiologists need
to know the direction that DWI is
taking, he noted.
“For a clinical radiologist who is
only looking for qualitative data, 2
b-values are enough. But for quantitative measuring inside tissues,
organs and cells and phenotying tumours, for assessing lymph
nodes and for shedding light on
early tumour response to treatment,
then at least 6 b-values with IVIM
sequences are required,” Martí-Bonmatí said. “This requires more time
for acquisition, so now is the time for
vendors to design faster sequences
so that images can be acquired in a
shorter time and with higher spatial
resolution.”
The application of DWI is well-established in helping to detect and

characterise disease in the brain
and liver, but it is relatively new in
Crohn’s disease. Key to management
of this chronic relapsing disease of
the bowel is diﬀerentiating between
active inﬂammatory disease and
chronic ﬁbrosis because this helps
determine whether the patient will
be treated with immunosuppressive
drugs or surgical resection.
Gastrointestinal imaging specialists believe there is compelling
evidence that bowel aﬀected by
Crohn’s disease leads to abnormal DWI and there is considerable interest in whether DWI can
help aid both detection of aﬀected
bowel and diﬀerentiation of active
disease from ﬁbrosis, according
to Prof. Stuart Taylor, consultant
gastrointestinal radiologist and
professor of medical imaging at
University College London. He is
concerned about how the inﬂam-

#ECR2016

matory process aﬀects the movement of water, yielding abnormal
DWI signal.
“In theory the greater the inﬂammation, the more abnormal the DWI
signal,” he said in an interview ahead
of the congress.
However, recent information
correlating MRI with histopathological examination of surgical resection specimens suggests chronic
ﬁbrosis could aﬀect DWI signal in
a similar way as inﬂammation. This
means that when there is a question about ﬁbrosis, for example in
longstanding disease or in patients
who are still symptomatic aer long
drug treatments, DWI probably
should not be used on its own for
diﬀerentiation. Instead, the radiologist should deploy conventional T2
and contrast-enhanced sequences
which can help diﬀerentiate active
versus non-active disease.

continued on page 10
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“In the literature, one suggested
role for DWI is to replace enhanced
sequences. However, we need
further evidence that such replacement will not impact on the ability
of the radiologist to distinguish
whether there is predominantly
inﬂammation (active disease) or
ﬁbrosis (non-active disease),” said
Taylor, stressing that such diﬀerentiation was fundamental to determining treatment pathways.
He envisages that high sensitivity of DWI for abnormal bowel will
give it a role in initial staging of the
small bowel in newly diagnosed
patients. It will also be useful in
established Crohn’s disease cases
for deﬁning how active the disease
is, and particularly for monitoring
therapy response during treatment.
Taylor reports particular use of DWI
by paediatric radiologists as a sensitive, minimally invasive method to
identify abnormal bowel in young
children. In addition, DWI may
replace sequences using intravenous contrast, particularly if detection of ﬁbrosis is not the main clinical question.
“The question that now needs to
be addressed is whether or not DWI
should be a part of routine practice
every time there is a suspicion of
Crohn’s disease, or if it should be
reserved for selected cases, for

A

B

Images from a 20-year-old patient under investigation for suspected
Crohn’s disease. A: Coronal T2 weighted image shows subtle terminal
ileal thickening (arrow). B: Axial b800 DWI shows abnormal restricted
diﬀusion in the terminal ileum (arrow), increasing a radiologist’s
conﬁdence of terminal ileitis. Early Crohn’s disease was conﬁrmed at
colonoscopy. (Provided by Prof. Stuart Taylor)

A

B

Axial b800 DWI though the ileum (arrows), pre (A) and post treatment
(B) in a 22-year-old patient with active Crohn’s disease. There is clear
resolution of restricted diﬀusion aer treatment suggesting response.
(Provided by Prof. Stuart Taylor)

State of the Art Symposium
example to monitor activity change
during or aer treatment, or in a
newly diagnosed patient to establish
the exact location of the disease,”
he noted.
The evidence will grow over the
coming years, through retrospective
and prospective studies, according
to Taylor, who is currently conducting a trial to research whether DWI
changes overall diagnosis compared
to conventional sequences.
At the University College London,
DWI is routinely used to diagnose
and assess Crohn’s disease, but he

admits that the additional 5–10
minutes required, on top of an existing 20–30 minute procedure, represents a time increase of around 25%,
and not all institutes may be willing
to include it.
At today’s session, ECR delegates
will also learn how DWI state-ofthe-art sequences can be standardised and optimised in clinical practice by using techniques like IVIM
sequences to measure properties
such as cellularity, perfusion, and
vascular fraction, yielding qualitative and quantitative data.

Thursday, March 3, 08:30–10:00, Room E2
SA 5 Abdominal diﬀusion-weighted imaging (DWI):
an update
» Chairman’s introduction
L. Martí-Bonmatí; Valencia/ES
» Technical advances: the many faces of DWI
N. Papanikolaou; Iraklion/GR
» Biliary ducts and pancreas: main advantages in clinical practice
C. Matos; Lisbon/PT
» Small bowel: main advantages in clinical practice
S.A. Taylor; London/UK
» Panel discussion: Should we do it qualitative or quantitatively?

BY CYNTHIA E. KEEN

Fresh approach to slice
thickness can prove vital to
optimise CT dose
This question lies at the centre
of a scientiﬁc session today, which
will include an in-depth discussion
of current dose optimisation techniques as well as challenges of implementation. Session aendees will
also learn of a plan-to-action being
proposed in Europe to resolve these
challenges.
Prof. Erich Sorantin of the Division of Paediatric Radiology at Graz
Medical University, Austria, believes
that lack of organisation within
a radiology department may be
responsible for that fact that many
hospitals have not implemented indication-based protocols for ordering
CT exams or standardised low-dose
protocols.
He recommends use of a ‘half-slice
thickness’ approach, which was initiated in Graz about a year ago. It is
based on the inverse relationship
of noise and tube current. Aer
a particular study, a radiographer
computes slices with half thickness
with consecutively increased noise.
Radiologists check the resulting
image quality. If acceptable, the
next similar exam should have a 20%
reduction in tube current seing as
a ﬁrst of several steps. This process
should be repeated until the image
quality is no longer diagnostically
acceptable.
“If a standard exam is reconstructed at half slice thickness, and
image quality is still appropriate, the
amount of waste radiation is in the
range of 100%,” explained Sorantin.

Over the past decade, much has been done through CT hardware innovations, image processing soware, and the development of ALARA
(As Low As Reasonably Achievable)-focused scanning protocols, as
well as international harmonisation and standardisation initiatives.
But is enough still being done to optimise CT radiation dose?
A

B

Chest CT images with reconstructions using diﬀerent kernels, taking
slices at the same position at the mediastinal level. A: Initial chest
CT, reconstructed with the standard kernel (FC14). B: Follow-up CT,
reconstructed with a dedicated, dose-saving kernel. Diagnostic image
quality is maintained, despite more noise and artefacts using the ‘dosesaving’ kernel. (Provided by Prof. Erich Sorantin)
“This half-slice thickness approach is
easy to do, and does not need special
equipment. A clinical team of radiologists and radiographers can work
together to identify the appropriate optimised dose for each type of
procedure.”
But this process takes commitment and dedication. Sorantin said
that a CT modality vendor’s clinical

applications staﬀ may be able to
provide some guidance by sharing
the experiences of their clients who
have already implemented ‘halfslice thickness’ approaches. While
it may not be possible to transfer
protocols from one CT scanner
to another, he said that it is very
possible to learn the algorithmic
approach from others.

#ECR2016

For paediatric CT, the optimisation
process is more complex since many
anatomic, physiologic, and metabolic
diﬀerences have to be mapped into
the parameter seings. Moreover,
in children, radiation sensitivity is
higher as compared to adults. There
is scientiﬁc evidence that CT dose in
children is lower in dedicated paediatric radiology. Therefore, children
should undergo CT where optimised
protocols are available and where the
clinical consequence of the study can
be executed, he recommended.
Looking at the bigger picture, key
innovations in CT scanner technology
over recent years include automatic
tube current modulation, selection
of tube voltage, and iterative reconstruction soware. New large volume
multidetector CT scanners image
more anatomy in a faster scanning
time. In addition to having rapid scanning speed and breadth of anatomical
coverage, new dual-source CT scanners enable scanning at two diﬀerent tube voltage seings, thus oﬀering opportunities for beer tissue
diﬀerentiation/characterisation.

“Hardware developments will be
crucial to further optimising the
radiation dose within CT,” noted
Shane Foley, Ph.D., lecturer in the
department of diagnostic imaging at
the School of Medicine of University
College Dublin. “The development
of newer detectors such as photon
counting detectors will dramatically
improve the geometric eﬃciency
from the current rate of approximately 60% to an ideal of almost
100%. Such detectors will be able to
discriminate between the energy
levels of photons that reach it.”
Not only will this eliminate noise
from signal, but also it will enable
the use of dramatically reduced
radiation dose levels and enable
improvements in tissue contrast, he
continued. Dynamic bow-tie ﬁlters
have the potential to provide additional dose-saving beneﬁts with their
ability to sculpt a CT beam further
as it rotates around a patient, and
compressed sensing technology

continued on page 11
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may enable a CT beam to be pulsed
instead of constantly on.
Acknowledging that modality
vendors are to be commended and
rewarded for the development of
dose-reduction technologies, Foley
states that making dose-saving
features as ‘optional extras’ is a diﬃcult conundrum. He points out that
there are many clinical centres in
Europe that would use patient-beneﬁcial dose-optimising features, but
lack the funds to purchase them.
No maer what the economic
status, radiology departments
should adopt ALARA protocols for
procedures where lesser image quality – and less radiation dose – can
produce a diagnostically acceptable
image. Foley cited hydrocephalus
and renal calculi exams as examples.
Such optimisation should be routine

in clinical practice, but evidence
suggests otherwise, he said.
Foley applauds the European
Union Directives that require
mandatory use of diagnostic reference levels (DRLs) in February 2018,
but hopes that these will be implemented much sooner because it is so
straightforward.
Session co-chair Dr. Isabella
Björkman-Burtscher, a neuroradiologist and associate professor at
Skåne University Hospital in Lund,
Sweden, adds that the image quality objective for a CT image should
not be production of technically
ﬂawless or aesthetically appealing
images, but rather adequate reproduction of clinically important
anatomical structures and pathological processes for diagnostic
purposes.

Over-representation of excellent
image quality at a department is
indicative of a too high radiation
dose that should be lowered. She
also reminded ECR aendees to keep
foremost in mind that the CT protocols used for an examination should
reﬂect the clinical question asked. In
case of an unclear clinical question,
the indication for the examination
should be re-evaluated, instead of
using a more extensive CT protocol
covering many potential clinical
questions.
Radiology departments in Europe
could beer improve CT dose optimisation if each had the newest
CT technology available for use.
However, both large and incremental
improvements to reduce radiation
dose to patients may be made without it, according to the experts.

Special Focus Session
Thursday, March 3, 16:00–17:30, Room D2
SF 8d CT radiation dose optimisation: are we doing enough?
» Chairman’s introduction
I.M. Björkman-Burtscher; Lund/SE
C. Malamateniou; London/UK
» CT radiation dose optimisation: what has been achieved so far?
J. Santos; Coimbra/PT
» Dose reduction techniques in paediatric CT: from A to Z
E. Sorantin; Graz/AT
» Challenges and opportunities in CT dose optimisation: what can we
do in the future?
S.J. Foley; Dublin/IE
» Panel discussion: What are the suggested priorities and actions for
CT dose optimisation?

BY MÉLISANDE ROUGER

From body fat assessment to
weight loss treatment: how
imaging tackles obesity
Obesity is changing the paern of illnesses and aﬀecting healthcare in an unprecedented way. Radiology can provide ways to assess
body fat and, more recently, minimally-invasive weight loss therapy,
which could help to slow down the epidemic, as speakers from various ﬁelds of medicine will show today in a session at the ECR.
The prevalence of obesity doubled
between 1980 and 2008 and obesity is
now of similar global cost to society
as smoking, or armed violence, war
and terrorism. In particular the incidence of diabetes type 2, the disease
most closely linked with obesity,
is swamping healthcare systems,
according to Prof. Nicholas Finer,
Honorary Consultant Endocrinologist and Bariatric Physician at
University College London Hospitals,
who will speak during the session.
“Five per cent of the global population now have type 2 diabetes and
the danger is that they are geing it
in their 20s. Spending decades with
diabetes mean these people will
probably develop serious diseases;
so the future cost of diabetes is enormous,” he said.
Finer will focus on genetic predisposition, a factor estimated to
contribute to obesity in 60% of cases.
“Although I don’t think there is
the ability to do a complete genetic
diagnosis, we have identiﬁed about
100 genes that may have an inﬂuence on obesity development. If you
have 20 or 30 of the variants in the
genes that make you susceptible, you
are likely to have a body mass index
(BMI) that is 4 to 5 units higher than
somebody who doesn’t have those
genes,” he said.
Finer sees more promise in assessing relevant phenotypes to prevent
obesity related diseases, an area
where imaging is already useful.
Ultrasound is instrumental in evaluating carotid intima media thickness (cIMT), a measure used to treat
stroke. A recent study showed that
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individuals who dropped a BMI category in adulthood had lower cIMT,
even when weight loss was not maintained, compared with individuals
who never lost weight1.
“This is an interesting ﬁnding. We
know that people who lose weight
have lower incidence of diabetes 2
and there is evidence that weight loss
is beneﬁcial, even if not maintained
over time, for the incidence of metabolic and cardiovascular disease,” he
said.
But one cannot only deﬁne obesity
by calculations using weight and
height, as with BMI; measuring fat
distribution around the waist line,
for instance, can help to determine
belly fat, which is more harmful than
fat around the hips or thighs.
“What we do need are beer ways
to quantify where the fat is and that’s
where radiological imaging is very
helpful,” said Finer.
MR is one of the best modalities
to do so, but examinations cannot
be performed in large cohorts,
because of long examination times
and lack of availability, and the
severely obese may not ﬁt into standard-bore machines. Dual energy
x-ray, however, is more accessible
and cheaper.
Sarcopenic obesity, i.e. shortage
of muscle with obesity, is becoming
an indication for assessing fat distribution with imaging. The condition
is common in the elderly, but losing
weight can be dangerous for such
people, as it can also trigger a further
loss of lean tissue.
“Imaging techniques may be a
potentially important tool in these

patients, to make sure we are not
over-treating them,” Finer said.
Interventional radiology is becoming an area for the development of
obesity treatment and one procedure
in particular, Bariatric Arterial Embolisation (BAE), is showing promise.
To date, the most eﬀective treatment for obesity is bariatric surgery,
as it leads to signiﬁcant, sustained
weight loss. Much of this eﬀect
has been aributed to hormonal
changes that occur almost immediately following surgery. Interventional radiologists at Johns Hopkins
University in Baltimore, U.S., have
been working to develop a similar
hormone-altering intervention with
BAE, according to one of its pioneers,
Dr. Cliﬀord Weiss, Associate Professor
of Radiology, Surgery and Biomedical
Engineering and Director of Interventional Radiology Research at the
Johns Hopkins University School of
Medicine.
Bariatric surgery either removes
or bypasses the fundus of the stomach where most ghrelin is produced.
Aerwards, ghrelin drops, hormones
that signal fullness rise, and patients
are less hungry, explained Weiss. “In
BAE we aempt to emulate the metabolic and hormonal eﬀects of open
surgery using a minimally invasive
technique. By taking advantage
of the anatomic location of ghrelin-producing cells in the fundus
and the speciﬁc vascular supply of
the stomach, we determined that we
could block certain blood vessels and
decrease the production of ghrelin
and mimic the eﬀects of bariatric
surgery.”
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Weiss started developing the
procedure on swine ten years ago.
In BAE, speciﬁc arteries that feed
the gastric fundus are blocked using
tiny embolic microspheres that are
commonly deployed in interventional radiology procedures to treat
bleeding.
Weiss and his team received a
government grant to study this
procedure further in animal models
and an industry sponsorship for an
FDA approved clinical trial, titled
Bariatric Arterial Embolization for
the Treatment of Obesity (BEAT
Obesity). During the session, he will
present the results of his ﬁrst seven
human patients, all of whom have
lost weight.

Weiss’ team has recently obtained
FDA approval for a total of 20 patients
and is opening a second study site
at Mt. Sinai Medical Center in New
York City.
Even though BAE is not yet ready
for clinical use, Weiss believes bariatric embolisation will be a powerful
tool to combat obesity in the near
future.

Reference
1 Lifelong paerns of BMI and cardiovascular phenotype in individuals
aged 60–64 years in the 1946 British
birth cohort study: an epidemiological study
Charakida, M et al. The Lancet
Diabetes & Endocrinology, Volume
2, Issue 8, 648-654

Special Focus Session
Thursday, March 3, 16:00–17:30, Room D1
SF 8c Imaging in obesity
» Chairman’s introduction
S. Lee; Manchester/UK
» Epidemiology and current trends in obesity
N. Finer; London/UK
» Fat quantiﬁcation and advanced body composition assessment
using MRI
O. Dahlqvist Leinhard; Linkoping/SE
» Imaging of modern surgical procedures and their complications
M. Rengo; Latina/IT
» Is there a role for bariatric embolisation in the treatment of the
obese patient?
C. Weiss; Baltimore, MD/US
» Panel discussion: How best to manage obesity and its implications
on the radiology department
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BY KATHARINA MIEDZINSKA

Experts face infection
control issues in ultrasound
To highlight the need and the importance of a review of current procedures and a
consensus regarding guidelines for decontamination, in today’s session hosted by the
ESR Working Group on Ultrasound, experts will discuss the potential risk of transmitting infections through ultrasound and current accepted decontamination practices.

Prof. Nicolas Grenier from the
Université Bordeaux Ségalen,
France, will speak in today’s
session hosted by the ESR Working
Group on Ultrasound.

Prof. Michel Claudon from the
University of Nancy, France,
chairs the ESR Working Group on
Ultrasound.

Compared to other types of imaging, ultrasound distinguishes itself
by a whole range of advantages.
Usually ultrasound is non-invasive, relatively painless, requires no
ionising radiation and usually no
injection of a contrast medium, and
is regarded as among the safest of
imaging procedures.
However, over the years, several
outbreaks of infections related
to endoscopic procedures and to
contaminated ultrasound gel have
been recorded. Cross infections
from probes and ultrasound gel are
important issues in interventional
radiology and in endocavitary procedures, and are oen overlooked. “One
thinks of ultrasound as one of the
safest radiological investigations –
free of radiation and strong magnetic
ﬁeld hazards. However, a potential
risk of transmission of infections
through ultrasound procedures, in
particular endocavity (trans-vaginal or trans-rectal) ultrasound or

in the use of ultrasound during
interventional procedures such as
biopsies, drainages or in theatre, has
been reported. To date, awareness
regarding this topic is sub-optimal,”
explained Dr. Christiane Nyhsen,
from the department of radiology at
the Sunderland Royal Hospital, UK,
adding that it is diﬃcult to assess the
frequency of transmissions of infections, as those that are discovered
may not be deemed due to previous
ultrasound procedures and other
factors may be blamed.
“There have been very few
outbreaks of infection published that
were directly related to ultrasound
procedures, most were reduced to
contaminated ultrasound gel. The
theoretical potential of transmiing
infections is well documented. Similarly, outbreaks have been published
in similar diagnostic and interventional procedures, namely in the
use of endoscopic procedures and
trans-oesophageal echoes. This high-

lights the need to be careful and to
consider optimising and standardising ultrasound probe decontamination procedures,” she said.
Prof. Nicolas Grenier, professor
of uroradiology at the Université
Bordeaux Ségalen, France, emphasised: “The risk of inter-patient
transmission of viral infection by
endocavitary probes (endo-rectal
and endo-vaginal) is supposed to be
extremely low and has never been
proven to date. In several studies,
traces of viral genome were found
on endocavitary probes, but neither
the responsibility of the probe itself
nor the infectious potential related
to this presence could be demonstrated. To our knowledge, no infectious contamination has ever been
proved aer diagnostic ultrasonography using endocavitary probes
with recommended guidelines.
Whereas a theoretical risk has been
emphasised recently, based on microbiological studies and mathematical
modelling, none of these reports
have been able to demonstrate a real
risk in clinical practice. In particular, the clinical signiﬁcance of the
detection of human papillomavirus
(HPV) infection, the most common
sexually transmied viral infection,
on endo-vaginal ultrasound probes
is highly uncertain. A recent case
of transmission of hepatitis C aer
endorectal prostate biopsy was
reported, but the epidemiological
investigation has been unable to
incriminate the ultrasound probe as
a source of contamination. However,
to limit this theoretical risk, strict
recommendations on practice and
decontamination of endocavitary
probes have been published by
national and international scientiﬁc
societies.”
All recommendations include
covering probes with a CE-approved

single-use sheath, but there exists no
consensus regarding guidelines for
decontamination published by the
diﬀerent societies and authorities.
While some recommend High-Level
Disinfection (HLD) by immersion in
glutaraldehyde, hydrogen peroxide,
or peracetic acid, others suggest a
Low-Level Disinfection (LLD) procedure based on wiping probes with a
single-use towel impregnated with
products such as quaternary ammonium compounds or phenolics.
“Unfortunately, Meyers et al. (JAC
2014) recently showed, that none
of the recommended clinical disinfectant for probe decontamination,
used by sweeping, immersion or
illumination, appears eﬃcient for
eradication of infectious HPV,” Prof.
Grenier added.
Currently, published rates regarding the incidence of infectious

complications of ultrasound-guided
procedures vary greatly. To lower the
risk, awareness of the risk of transmiing infection through ultrasound probes and gel should be
raised generally, but especially the
cooperation between radiologists,
control practitioners and industry to
agree on decontamination methods
that maximise patient safety, should
be strongly encouraged.
“It is the objective of the ESR
Ultrasound Working Group to
organise such cooperations with
other specialties, in order to write
European recommendations, which
should be widely diﬀused and
taught to all radiologists and physicians during their initial and continuous education in sonography,” said
Prof. Michel Claudon from the
University of Nancy, France, chair
of the group.

Joint Session
Thursday, March 3, 16:00–17:30, Room O
ESR Working Group on Ultrasound
Minimising the risk of transmiing infections through
ultrasound: is current practice suﬃcient?
» Chairman’s introduction
L.E. Derchi; Genoa/IT
» Why is it important to consider infection control issues in
ultrasound? Low- vs high-risk examinations
C. Nyhsen; Sunderland/UK
» Current accepted practice of ultrasound probe decontamination in
endocarvitary and interventional radiology
N. Grenier; Bordeaux/FR
M. Claudon; Vandoeuvre-les-Nancy/FR
» Why current practice may not be safe: main risks of infection
transmission and published evidence
H. Humphreys; Dublin/IE
» Panel discussion: Safer practice vs considerable cost implications:
are changes needed and feasible?

BY KIRIAKOS STRINGARIS AND DEMOSTHENES COKKINOS

Greece suffers from brain
drain in radiology
One of the problems caused by
the ﬁnancial crisis, which Greece has
been facing since 2008, is the increasing numbers of doctors leaving the
country to train and work abroad.
Greek doctors, both in the public and
in the private sector, are leaving in
increasing numbers due to pay cuts
and fewer job opportunities.
The problem is not new. As a country with one of the highest doctor-

per-capita ratios in Europe, Greece
used to have long waiting lists for
specialty training, since this demand
used to outgrow the number of
available paying positions, and
junior doctors were leaving the
country in order to evade years of
waiting. These waiting lists exist
no more. Nowadays, many doctors
leave before or during their training, and the problem has turned

the other way around: hospitals
around Greece have vacancies in
training jobs and there are departments staﬀed only by specialised
physicians, with no junior doctor
present. In the specialised medical
ﬁeld, the main reason for emigrating
is that there are fewer and fewer
jobs available in the public and
private sectors. For both groups, two
more reasons exist: the prospect of
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much beer pay and beer facilities
abroad.
The number of emigrating doctors
started to rise in 2010 and has grown
considerably since then, both in
training as well as specialised physicians. According to data from the
Medical Association of Athens (ISA),
over 60% of emigrating doctors are
specialised professionals who have
completed their education. This

makes things even worse, considering that the country has already paid
for these doctors’ training, only to
see them leave once their education
is completed. For the time being, the
Greek National Healthcare Service,
as well as the private sector, has not
been able to aract new specialised
doctors. Since 2010, the number of
doctors leaving ISA has more than
doubled. The most popular countries for Greek doctors deciding to
work abroad are those of Western
Europe (the UK and Germany being
the ﬁrst choices). However, doctors

continued on page 13
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BY REBEKAH MOAN

How to identify and minimise
common errors in breast imaging

A 52-year-old patient who had breast cancer ﬁve years previously. MRI detected focus in the le craniomedial
breast called BI-RADS 4, and a second opinion was requested.

Second-look ultrasound of the lesion. It’s an oval, horizontally oriented
lesion with circumscribed borders, posterior acoustic enhancement, and
no hypervascularisation. Internal features unspeciﬁc hypo-isoechoic. It
was found to be probably benign on ultrasound, and followed up over
two years without evidence of growth. (All images provided by Dr. Pascal
Baltzer.)
When it comes to breast imaging,
some mistakes are more common
than others. They can broadly be categorised as detection or interpretation
errors, and are primarily aﬀected by
the patient’s mammographic density
and tumour type, the technology, and
personal skills, noted Dr. Eleanor
Cornford, consultant radiologist at
the Noingham Breast Institute in
Noingham, U.K.
Depending on the clinical seing,
the reader is likely to operate at
diﬀerent levels of mammography
sensitivity and speciﬁcity, which
aﬀects errors.
“In a screening seing there is the
necessity to work at slightly lower
levels of sensitivity to achieve acceptable levels of speciﬁcity, whereas
when faced with a patient with a
symptomatic problem, aention is
also paid to more benign appearing
features,” she said.
To reduce false-negative errors,
Cornford recommends increasing
conspicuity of cancers to enable
improved detection, training and
education to improve interpretation,

and following guidelines to aid optimum assessment of mammographic
abnormalities. She also recommends
comparing current imaging with
previous imaging, and for radiologists to audit their work.
Mammography is not the only
place where errors occur: breast
MRI sees its fair share as well. Use of
the modality is on the rise due to its
sensitivity and speciﬁcity, however,
technical diﬃculties in association
with a lack of expertise in reading
breast MR exams can lead to misinterpretation and errors, according
to Dr. Federica Pediconi from the
Department of Radiological Sciences
at the University of Rome ‘La Sapienza’ in Italy.
“Breast MRI is technically demanding, requiring excellent fat saturation, high spatial resolution, and
rapid performance of postcontrast
sequences,” she said. “Common
causes of false-positive diagnoses are
represented by artefacts that can be
related to the patient or to technical
parameters.”

Other factors of imaging interpretation error can be related to the
presence of background parenchymal enhancement that can reduce
the diagnostic accuracy and insufﬁcient history or lack of practice
in reading MR images. During her
presentation, Pediconi will provide
an overview of diﬀerent types of
diagnostic errors as well as the way
to avoid them and handle them.
Errors in second-look ultrasound
aer breast MRI are also quite
common. Every ﬁnding detected by
MRI classiﬁed > BI-RADS 2 has to
be worked up through follow-up or
biopsy, which can be done by MRI
(as that was the method detecting
the lesion). But this is expensive and
in many cases not possible as most
radiologists doing breast MRI do not
provide a biopsy unit, according to
Dr. Pascal Baltzer from the Department of Radiology at the Medical
University of Vienna.
The next choice is ultrasound:
cheap, broadly available, and easy
to apply once it’s known where the
lesion is located, he said. Outside
of research papers, ultrasound
and second-look ultrasound are
not diﬀerentiated – most ultrasound examinations are targeted
to mammographic or clinical ﬁndings and could be called targeted or
second-look ultrasound.
“We all do a lot of examinations,
most of them we do not immediately
get feedback from,” he said. “I heard
doctors from the German screening programme brag, calling their
sensitivity 100% – that is of course

they see the cancers they detect,
not the ones they miss. Regarding
second-look ultrasound, it is similar
and a lot of things can be taught:
How oen do I ﬁnd a correlate for
MRI lesions? Can I also see nonmass
lesions? Can I upgrade or downgrade lesions using ultrasound?
What lesions am I likely to miss and
can I do anything about it?”
Baltzer anticipates an increased
use of ultrasound in breast imaging,
particularly to determine whether
lesions can be upgraded or downgraded by ultrasound and whether
ultrasound follow-up is possible
in MRI-detected lesions. Empirical
evidence is lacking, in spite of the
many examinations done everywhere, he added.
“I guess this is because you can
faster measure and publish data
connected to ‘fancy’ topics such

threatened by huge corporations.
In addition, population criteria
scheduled to be applied to small
private practices consisting of
basic modalities (x-ray, ultrasound,
mammography and bone-density
scanning), which could cause problems for young colleagues starting
their career, were also not enforced.
In other cases, although the society
has done its job, state organisations
are still lagging behind. New realistic prices have been set by the
society for imaging examinations
but ﬁnancial compensation, oen
very low and outdated, has not
been endorsed by the state, which
still compensates according to old,
obsolete prices for certain modal-

ities, such as x-rays and B-mode
ultrasound. The same applies for
modernising the training curriculum for radiologists. Again, the society has presented a new training
programme, including basic medical
training and up-to-date educational
timetables on newer modalities;
however, the state is reluctant to
implement it.
For the time being, a solution to
the problem of doctors leaving to
work abroad does not seem close.
The Greek people, including doctors
and in particular radiologists, are
doing the best they can in order
to overcome the ﬁnancial crisis,
hoping for the medical and radiological brain drain to end.

as diﬀusion-weighted imaging –
the laer being a helpful but only
additional technique that is scientiﬁcally largely over-represented
as compared with second-look
ultrasound,” he said. “Second-look
ultrasound aer breast MRI is – or
should be – everyday practice in
every breast unit.”
Baltzer’s talk will aid delegates
in the practical application, limitations, and pitfalls in second-look
ultrasound.
At today’s session, ECR delegates will learn about mistakes in
mammography, breast MRI, and
second-look ultrasound aer breast
MRI – as well as how to reduce the
frequency of their occurrence.
Nobody will want to miss it, because
as Cornford points out: “The only
people that don’t make mistakes are
those that do no work!”

Special Focus Session
Thursday, March 3, 16:00–17:30, Room C
SF 8a Common mistakes in breast imaging
» Chairman’s introduction
G. Forrai; Budapest/HU
» Common mistakes in mammography
E.J. Cornford; Noingham/UK
» Common mistakes in second-look ultrasound aer MRI
P.A.T. Baltzer; Vienna/AT
» Common mistakes in breast MRI
F. Pediconi; Rome/IT
» Panel discussion: How to avoid common mistakes
in breast imaging?

continued from page 12
can be found in most countries
around Europe and in the United
Arab Emirates.
Radiology is obviously not an
exception. Large numbers of young,
newly specialised radiologists leave
Greece as soon as they ﬁnish their
training. In certain foreign countries, such as the UK, Germany and
Switzerland, core teams of radiologists working in specialised departments are Greek. Besides the above
mentioned problems, our specialty
faces an additional challenge,
since it is understandably more
connected to modern technology
in comparison to other specialties.
The ﬁnancial crisis has made it more
diﬃcult for Greek hospitals, espe-
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cially in the public sector, to renew
their equipment. Older machines
start failing more and more, and
replacement rates are low.
The Hellenic Radiological Society obviously has no means of
overcoming these diﬃculties on its
own. However, it carries out speciﬁc
actions to improve the training and
ﬁnancial environment, in order to
encourage radiologists to stay in
the country. Last year, the society
managed to abolish a project run
by the National Organisation for
Health Services, on regulations
affecting imaging departments
which was considered unsatisfactory for young radiologists, who
run small private practices and are
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Prof. Kiriakos Stringaris from
Athens is President of the Hellenic
Radiological Society and Dr. Demosthenes Cokkinos, also from Athens, is a Member of the Board of
the Hellenic Radiological Society.
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Experts to push for online image
sharing framework for hospitals
Sharing medical data via the internet presents many beneﬁts, but
a number of issues currently hinder the full use of what is now
commonly known as ‘the cloud’. A panel of international experts
will assess the situation and explore potential strategies to make the
most of the available technology in a dedicated session at the ECR.
It is 2016 and, believe it or not, most
medical images are still being shared
on CDs or DVDs. Compatibility issues
frequently hamper patient communication, slow down workﬂow and
impact budget and patient outcome.
“Referral centres for trauma
patients, for instance, are oen not
able to open CDs they are given and
have to redo the whole examination,
leading to double cost, double radiation for the patient and delayed treatment onset,” said Dr. Erik Ranschaert,
radiologist at the Jeroen Bosch Ziekenhuis teaching Hospital in ‘s-Hertogenbosch, the Netherlands, who
will speak during the session.
Being able to share images would
allow trauma patients to be treated
earlier and more eﬃciently, by making
sure they are transferred to the right
location, and making their information available so that everything is
prepared before they arrive.
Image sharing through the internet could help avoid these scenarios
by leing other physicians easily
access all the information they need.
Many medical professionals actually
already use the mobile chat application WhatsApp to share information about patients in the absence
of any framework for image sharing
provided by the institutions.
Hospitals may also choose to store
images online ‘in the cloud’, not
only for storage, but also to beneﬁt
from sophisticated post-processing
services on a pay-per-use basis, which
is cheaper than purchasing costly
hardware and soware.
Another model that is gaining
popularity in the U.K. and Finland is
for hospitals to join in an enterprise
network and share all their information, following Ireland’s experience
with the National Integrated Medical
Imaging System (NIMIS), a project
developed by the state.
Finally, providing patients with
keys to access their information and
electronic medical record (EMR) from
a web portal enables them to share
their information with other physicians for second opinions or when
they travel abroad. The Radiological
Society of North America (RSNA) is
developing the Image Share project,

in which eight hospitals are working
together to store information in the
cloud and give identiﬁcation keys to
patients1.
This option reﬂects the modern
trend for patient empowerment and
may be a smart solution in the long
run, Ranschaert explained.
“The EMR will become standard
in all hospitals but it will be a key
step to open these EMRs or connect
them in a network, or make the EMR
information available to patients and
their healthcare providers. This will
deﬁnitely inﬂuence image sharing,”
he said.
Technical advances aside, legal
issues regarding online data sharing
remain to be tackled. Before the cloud
came into existence, IT departments
had long been using oﬀsite storage.
In 2003, the University of California,
Los Angeles, installed what they
then called a ‘cloud PACS’, which
was created as an application service
provider, to archive data oﬀsite.
Back then, the legal framework was
only available to high-end professionals through bidirectional agreements
of conﬁdentiality. Today, doctors and
hospitals are held responsible for
patient data protection and providers like Dropbox comply with local
regulations – the Health Insurance
Portability and Accountability Act
(HIPAA) in the U.S. and local regulations in every EU country. These
vary in degrees of strictness, according to Prof. Osman Ratib, head of the
division of nuclear medicine and
molecular imaging at the University Hospital of Geneva and chair
of the ESR e-health and Informatics
Subcommiee, who will also speak
during the session.
“The situation is quite heterogeneous in the EU. In Switzerland, I am
not allowed to store anything on the
cloud that is not physically present
on a server elsewhere in the country.
This is a very restrictive and counterproductive regulation, because the
point is to be able to share the data
beyond the country,” he said.
EU guidelines and recommendations on cloud storage are the same
rules that apply to hospital IT. They
guarantee safety and responsibility

HAVE A COFFEE
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ECR 2016 Congress President
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by ensuring that every person who
accesses the data can be identiﬁed.
Legal framework is always remote
from technical implementation and
hospitals tend to be very protective
even beyond regulations. Most facilities will therefore have complex keys,
cards and biometric identiﬁcation to
access the data. The weakness of the
system comes from the users.
“Very oen, it is the miscommunication or lack of training of users
regarding patient data safety that
creates problems. It is so much
easier to aach the data to an email
to my colleague. So it’s our responsibility to educate users that they are
the guardian of the data; if something goes wrong, they go to court,”
Ratib said.
Healthcare professionals are not
always aware that they have this
responsibility. They must be able to
choose among a wide array of tools
and companies who provide access
to medical records, etc.
However, the necessity of easily
sharing this information remains,
as it would beneﬁt the patient, says
Ranschaert. “As long as hospitals do
not provide a safe framework for
sharing images, the cheaper alternatives will remain aractive. This is a

good example of disruptive innovation. We live in an era where information is shared digitally, and hospitals
need to follow this trend within short
notice. The traditional hospital-centric concept is moving towards a
patient-centric concept, where the
patient’s information can be ﬂuently
transmied from one department to
the other and from one hospital to
the other. This concept is also called
the liquid hospital,” he said.
The ESR issued a white paper on
teleradiology in 2014 and will soon

publish one on portable devices
to help users recognise which key
features data sharing providers must
oﬀer to ensure data safety.
“It’s a lile bit of a jungle out there.
It’s our job to make sure which system
is secure and which isn’t. We need to
continue to issue new guidelines to
help users make the right choice,”
Ratib concluded.
Reference
1 hp://www.rsna.org/image_share.
aspx

Special Focus Session
Thursday, March 3, 08:30–10:00, Room C
SF 5 Taking imaging to the cloud
» Chairman’s introduction
J. Reponen; Raahe/FI
» How does it work?
J. Fernandez-Bayó; Sabadell/ES
» What are the beneﬁts?
E.R. Ranschaert; ‘s-Hertogenbosch/NL
» What are the applications of cloud in radiology?
O. Ratib; Geneva/CH
» Panel discussion: Will cloud computing be the future of image
storage?

RTF MEET & GREET SESSIONS
Today, at the RTF Booth in the Rising Stars Lounge you will be able to meet
the following Radiology Trainees Forum (RTF) representatives:
11:00–13:00 Neeraj Purohit (UK)

13:00–15:00 Ekaterina Kasatkina (Russia)

15:00–17:00 Yvonne Purcell (Ireland)

Join your European colleagues and representatives in an informal and relaxed discussion,
exchange opinions and points of view with them and present your ideas.
Take advantage of this great opportunity!

in the Rising Stars & RTF Lounge
on the lower level.

The RTF General Assembly takes place today, 09:00–10:30, in Meeting Room 2.95 (1st level).
For more detailed information please visit the RTF Meeting Point in the Rising Stars & RTF Lounge.

Free coffee will be served.

And join us at the RTF Quiz with Quizmaster José Vilar today, 12:30–13:30 in Room Z.

#ECR2016
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BY HYO-JIN KIM AND SUN MI KIM

The added value of breast
ultrasound elastography
Ultrasound elastography is a
complementary imaging technique
for the characterisation of breast
lesions. There are two types: free
hand elastography and shear wave
elastography. The former involves the
application of a compressive force
by a conventional transducer to the
breast tissue and measurement of
the lesion stiﬀness compared to that
of surrounding tissues. Generally,
malignant lesions are harder than
benign lesions. The results can be
expressed as a colour scale or lesionto-fat strain ratio. According to a ﬁvepoint colour scale by Tsukuba, loss of
strain is observed as blue throughout the entire lesion or even in the
surrounding area.
Shear wave elastography is a technique using shear waves, which propagate faster in hard tissue than in so
tissue. Both colour-coded images
and the maximum elasticity value
(kPa) are obtained by this technique.
Colour closer to red or a higher kPa
indicates a malignant lesion. These
techniques, added to conventional
2D ultrasound imaging, have been
introduced to help physicians avoid
unnecessary biopsies without a
signiﬁcant loss of sensitivity.
The purpose of our study was to
investigate the added value of breast
ultrasound elastography combined
with conventional sonography for
differentiating between benign
and malignant breast lesions. In
our prospective study, 135 non-palpable breast lesions (92 benign and
43 malignant) from 115 women were
evaluated by conventional sonography as well as by strain and shearwave elastography. Both colour scale
and lesion-to-fat strain ratio were

evaluated. Four radiologists independently reviewed the obtained
images. At ﬁrst, each lesion captured
by 2D sonography with video was
scored on a cancer probability scale of
0 to 100% and evaluated on BI-RADS
at the same time. They were rescored
on the same cancer probability scale
and re-evaluated on BI-RADS aer
addition of colour scale strain images
and shear-wave images. The diagnostic performance was compared using
the area under the receiver operating
characteristic (ROC) curve for each
result and strain ratio from strain
and shear wave elastography. The
cut-oﬀ value of a strain ratio for both
strain and shear wave elastography
was determined.
The diagnostic performance was
signiﬁcantly higher when using
conventional sonography images
plus colour scale images or lesion-tofat strain ratio of elastography than
when using conventional images
alone. The cut-oﬀ values of lesionto-fat strain ratios were > 2.93 in strain
and > 3.5 in the shear-wave method.
The results indicate that the addition of either colour visual assessment or strain ratios of elastography
to conventional sonography may
improve diagnostic performance, in
keeping with the results of previous
published studies.
Detailed results will be presented
in the breast scientiﬁc session.

A

B

C

D
A 51-year-old woman with a screening mammographic abnormality
(microcalciﬁcation) detected on her le breast. Ultrasound showed an
incidentally detected indistinct irregular isoechoic mass in the 9 o’clock
area of the right breast, which was categorised as C4a, low suspicion of
malignancy (A). At elastography the mass presented a colour map score
of 4 (hard: red) on strain method (B) and light blue on shear wave method
(C). Strain ratios were 4.14 on strain method (D) and 4.1 on shear wave
method (E). Ultrasound core biopsy conﬁrmed the lesion as DCIS.

Scientiﬁc Session: Breast
Hyo-jin Kim, MD, is a resident in
radiology at Seoul National University Bundang Hospital; Sun Mi
Kim, MD, is professor of radiology
at Seoul National University Bundang Hospital in Seoul, Korea.

Thursday, March 3, 10:30–12:00, Room D1
SS 602b Breast ultrasound
E

Moderators: B. Brkljačić; Zagreb/HR
A. Domingo; Tarragona/ES

» The added value of breast ultrasound elastography for
diﬀerentiating between benign and malignant lesions
H.-J. Kim1, S. Kim1, M. Jang1, B. Yun1, J. Chang2, N. Cho2; 1Gyeonggi-do/
KR, 2Seoul/KR

BY MARI NUMMELA, FRANK BENSCH AND SEPPO KOSKINEN

Costal cartilage fractures: an
overlooked injury in polytrauma
patients?
A review of 978 consecutive blunt trauma patients

A

Case 1: 61-year-old male with blunt chest trauma from motor vehicle
accident. Serial costal cartilage fractures on the right. CT coronal
maximum intensity projection 50mm image shows consecutive
dislocated fractures. The mammary artery is intact (A). Axial image
shows a mildly dislocated cartilage fracture (arrow), and retrosternal
haematoma from a sternal fracture (B).
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B

In trauma patients, chest trauma is
the second leading cause of mortality and morbidity aer head injuries. Injuries of the chest wall, such
as rib fractures and ﬂail chest have
been widely covered in the literature,
although costal cartilage injuries are
rarely mentioned. Previous reports
on this subject have focused mainly
on diagnosing anterior chest pain
of unknown etiology or patients
with a known history of trauma.
There are also many case reports of
post-traumatic imaging in sports-related costochondral injuries. The
clinical signiﬁcance and long term
eﬀects of costal cartilage injuries
remain unknown. It has been shown

#ECR2016

that cartilage injuries tend to heal
poorly and may present as persistent
post-traumatic pain and discomfort.
Sometimes the patient complains of
a palpable mass on the anterior chest
wall that turns out to be a result of
cartilage injury. Conventional chest
radiography cannot reveal costal
cartilage fractures, but cross-sectional imaging techniques such as
CT, MRI and ultrasound have proven
to be useful for their detection.
The aim of our retrospective study
was to evaluate the incidence of costal
cartilage fractures in blunt trauma
patients, as well as mechanism of
injury, associated injuries and accuracy of reporting. In a systematic

retrospective review of 978 whole
body computed tomography (WBCT)
trauma studies, we found that costal
cartilage fractures are indeed fairly
common (19.0%) in blunt chest
trauma patients. These injuries are
oen overlooked or underdiagnosed,
especially in the presence of multiple severe and potentially life threatening concomitant injuries. The
fractured cartilage ends tend to be
smooth and well delineated, making
it more diﬃcult to notice the fracture
than in osseous rib fractures, where

continued on page 16
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BY GORDANA IVANAC

Measurement of blood
velocities in renal, intrarenal
and carotid arteries
Comparison of ultrafast Doppler and conventional colour duplex Doppler

Measurements can be performed independently on all spectrograms
and compared to each other with a high degree of reliability, since all
spectra are computed at the same time, on the same cardiac cycles. This
is an example of simultaneous demonstration of spectra from common,
external and internal carotid arteries, where one can easily diﬀerentiate
internal carotid arteries from external carotid arteries on the basis of
spectral morphology.
Doppler analysis is a very demanding feature of an ultrasound system,
and its complexity is caused by technical limitations like low frame rates
and small regions of quantiﬁcation,
which have a negative workﬂow
impact. The advent of massive parallel computing capabilities where new
graphics processing units (GPUs)
allow the simultaneous processing
of thousands of channels means an
important step forward in medical
imaging, which has enabled a new
level of ultrasound called ultrafast
imaging.

Ultrafast imaging can acquire
image information at frame rates
of up to several thousand Hz, an
increase by a factor of 100 relative to conventional ultrasound
systems. The increase in computing
power has resulted in two major
innovations: shear wave elastography, which provides real-time true
tissue elasticity in a colour-coded
map, and ultrafast Doppler, which
unites colour ﬂow imaging with
pulsed wave Doppler. Ultrafast
Doppler renders ultra-high frame
rate colour ﬂow clips that are up to

10 times faster than conventional
colour Doppler. With such high
frame rates, high sensitivity, and fully
quantiﬁable ﬂow information over
a large region of interest, ultrafast
Doppler may have a major impact on
a physician’s workﬂow, examination
time, and diagnostic accuracy. Using
the SuperSonic Imagine Aixplorer
system, the ultrafast imaging platform is united with colour ﬂow imaging with pulsed wave Doppler. The
same technology also acquires fully
quantiﬁable Doppler data throughout the colour box, enabling the
generation of post-processed pulsed
wave Doppler spectra from multiple
locations in the same image.
Retrospective ultrafast Doppler
spectral analysis oﬀers the ability
to compare ﬂow spectra and measurements from multiple locations,
which have been acquired simultaneously and therefore correspond
to the same cardiac cycle, exhibiting
perfect temporal synchronicity. In
the context of vascular diseases, a tool
with these abilities has the potential
to increase diagnostic accuracy. With
these improvements, complex ﬂow
haemodynamics and transient ﬂow
events can be visualised in a much
more accurate manner, potentially
leading to a more reliable haemodynamic assessment of vascular
diseases. One, for instance, is stenosis
grading through the comparisons of
proximal, distal, and stenotic velocities or calculation of resistance
indexes in renal arteries.
The purpose of our study was to
compare accuracy of blood velocity
measurements of renal, intrarenal,
and carotid arteries and exami-

nation duration of ultrafast and
conventional colour-duplex Doppler.
Ultrafast Doppler and conventional
duplex Doppler examinations of
common (CCA), internal (ICA),
external carotid arteries (ECA) and
renal (RA) and intrarenal interlobar arteries were performed by a
single experienced examiner in 30
patients. Peak systolic velocity (PSV)
was measured in each patient and
values were correlated between the
two methods. Measurements of PSV
of carotid, renal and intrarenal arteries are equally accurate with ultrafast and conventional colour duplex
Doppler, while examination duration
is signiﬁcantly shorter using ultrafast Doppler.

the disruption and angulation of the
cortex and the sharp bone fragments
are more familiar signs of injury. This
suggests that detection rates would
probably improve if the signs of
cartilage injuries were beer known.
Indirect signs such as surrounding
haematoma and gas bubbles inside
and around the fracture can facilitate detection. Anterior slices of
coronal CT images usually demonstrate fracture lines or the displaced
cartilage fragments best.
The results of our research will be
presented in Scientiﬁc Session SS 717
today, where we will also touch on
associated intrathoracic, osseous
and intra-abdominal injuries and the
typical mechanisms of injury.
Even though the majority of
blunt thoracic trauma injuries are
treated conservatively, the knowledge of costal cartilage fractures
may explain persistent pain in chest
trauma patients, and guide pain relief

protocols and ventilation support in
the management of ﬂail chest and
serial rib fractures. It might be helpful to take a second look at the initial
WBCT images aer the acute phase
of injuries has resolved if the patient
complains of symptoms which are
not consistent with ﬁndings in the
primary report. Costal cartilage
fractures also contribute to thoracic
instability and may manifest clinically as late as weeks or months aer
the acute trauma.

Dr. Gordana Ivanac is Associate Professor at the Department
of Diagnostic and Interventional
Radiology, Dubrava University
Hospital, University of Zagreb
School of Medicine, Zagreb,
Croatia.

Scientiﬁc Session: Vascular
Thursday, March 3, 10:30–12:00, Room L 8
SS 615 Optimising vascular imaging techniques
Moderators: A.L.J. Bojanovic; Nis/RS
T. Rand; Vienna/AT

» Measurement of blood velocities in renal, intrarenal and carotid
arteries: comparison of ultrafast Doppler and conventional colour
duplex Doppler
G. Ivanac, M. Dzoic Dominkovic, K. Ivanac, B. Brkljačić; Zagreb/HR

continued from page 15
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Case 2: 37-year-old male, who
fell from a height, resulting in
polytrauma. CT coronal image of
a non-dislocated costal cartilage
fracture (arrow) on the le (A).
Axial CT image (B) and axial
ultrasound image (C) of the same
fracture. (All images provided by
Mari Nummela and Frank Bensch.)
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Dr. Mari Nummela and Dr.
Frank Bensch work at the Department of Radiology (HUS Medical
Imaging) in Töölö Trauma Center,
Helsinki University Hospital, Finland. Prof. Seppo Koskinen currently works as professor of Medical Radiology at the Department
of Clinical Science, Intervention
and Technology (CLINTEC), Karolinska Institute, and as a senior
consultant at Karolinska University Hospital, Stockholm, Sweden.

Scientiﬁc Session: Emergency
Thursday, March 3, 14:00–15:30, Room D2
SS 717 Trauma of the brain and body
Moderators:J.M. Artigas; Zaragoza/ES
F. Mrakic Sposta; Milan/IT

» Costal cartilage fractures: an overlooked injury in polytrauma
patients? A review of 978 consecutive blunt trauma patients
M.T. Nummela1, F.V. Bensch1, S.K. Koskinen2; 1Helsinki/FI, 2Stockholm/SE
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EU-funded project develops new
tools for breast cancer surgery and
research
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ESR iGuide – delivering
the ESR’s imaging referral
guidelines at the point of care

23
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Can intracranial plaque
enhancement predict
ischaemic stroke?

BY JOHN BONNER

MRI manufacturers put
renewed emphasis on speed
‘Time is money’ is a common expression in any branch of business,
but in a radiology department, time is much more valuable than
currency. In this situation, being able to provide a prompt and accurate
diagnosis can help save lives. That’s why the new technologies on
show in the commercial exhibition at ECR 2016 are designed to help
radiologists make beer use of their most important resources:
seconds, minutes, and hours.
MRI is the ideal modality for
investigating most neurological
disorders, but scanning the patient
is never as quick as users would like.
For stroke patients with suspected
cerebral thrombosis or bleed, the
clock is ticking from the moment
the patient arrives at the hospital’s
emergency unit.
Siemens Healthcare is presenting
two products aimed at signiﬁcantly
reducing the time needed to carry
out a neurological examination.
Simultaneous Multi-Slice can reduce
the time needed to obtain 2D images
by a factor of 8, while also improving
the temporal resolution of images
taken using BOLD (blood oxygen
level-dependent) functional MRI,
according to the manufacturer.
The company’s second product,
GOBrain, reportedly allows clinically validated brain examinations
to be carried out within ﬁve minutes,
using the company’s high channel
density coils and its DotGO soware
to automatically set essential image
orientations and contrasts.
Dr. Donald Hardie, head of the
clinical marketing team at Siemens’
global MRI unit, thinks the ability
to obtain high resolution diﬀusion
imaging in a much shorter time
frame could have a major impact
on clinical practice. “It means that
techniques like advanced BOLD and
diﬀusion tensor imaging, which have
only been available to researchers,
can now be part of routine clinical procedures,” he said. “This will
expand the range of services available to our customers so that MRI can
become part of pre-surgical planning
and will allow more eﬃcient use of
operating room resources.”
It is not just in emergency situations that Hardie feels this technology can provide a valuable service.
He believes that these applications
can speed up the throughput of more
routine neurological cases and those
patients, old and young, who may
become distressed and uncooperative during a lengthy spell in an MRI
scanner.
“Up to one in four MRI scans in a
modern hospital focus on the brain,”
he explained. “Hospitals around the
world are being asked to do more
of these investigations with fewer
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resources to pay for them. So we
want to provide our customers with
the solutions needed to give the same
diagnostic quality images but at a
much faster rate.”
While one vendor oﬀers insights
into what is happening in the patient’s
head, another is looking inside the
heart. In the exhibition hall, GE
Healthcare staﬀ will be demonstrating ViosWorks, which aims to deliver
a 3-D spatial and velocity-encoded
dataset at every time point during
the cardiac cycle, yielding high resolution, time-resolved images of the
beating heart and a measure of the
speed and direction of blood ﬂow at
each location.
The company explains that the
product can help to capture seven
dimensions of data (three in space,
one in time and three in velocity
direction). So with a free-breathing
scan, typically acquired in less than
10 minutes, ViosWorks can simultaneously provide key elements of a
cardiac MR exam: anatomy, function
and ﬂow.
The product was developed using
new algorithms that allow large
datasets to be evaluated in real-time
via the cloud-based Arterys soware. This can signiﬁcantly reduce
the amount of time spent on data
processing and bring new visualisation routines to life, according to
the manufacturer.
At ECR 2016, GE is also promoting
the SIGNA Pioneer 3.0T MRI system
that combines the power of a 3.0T
unit with the ease-of-use and ﬂexibility of a 1.5T system. It also oﬀers
improved image homogeneity and
reproducibility for oncology and
spine imaging, for example. In addition, ultra-high eﬃciency gradient
technology oﬀers high performance,
even during demanding clinical
applications such as cardiology or
oncology, the company says.

Simultaneous Multi-Slice can help to speed up imaging 2D acquisition time by a factor of three, enabling
advanced MRI applications to become part of routine clinical use. (Provided by Siemens)

Meanwhile, a focus of Philips’
eﬀorts has been on a group of
patients who are oen denied the

continued on page 18

ViosWorks, with Arterys soware, can provide 3D cardiac anatomy, function, and ﬂow in one freebreathing, 10-minute scan with cloud-based, real-time processing of images. (Provided by GE Healthcare)
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beneﬁts that MRI scanners may oﬀer
in directing their treatment: those
people with metallic implants. If
there is doubt over the composition
of the implant or its likely behaviour when exposed to a powerful
magnetic field, physicians will
oen decide that it may be beer
to avoid taking any risks. This led
the company to develop ScanWise
Implant, the MR-guided user interface and automatic scan parameter
selection application that aims to
simplify the scanning of patients
with MR-conditional implants such
as knee and hip replacements, spine
implants and pacemakers.
Philips believes that these
predominantly older patients will
form a growing part of the caseload
of radiology departments around the
world, with the numbers of people
with cardiac pacemakers expected
to increase by about 70% over the
next ﬁve years in some developed
countries.
“We saw an opportunity to use our
advanced digital health technology
to help make MRIs more accessible
to a patient population routinely
denied access to this modality,” said
Robert Cascella, CEO of the Business Group Diagnostic Imaging that
includes MRI, CT, PET and x-ray.

The Vantage Elan system has musculoskeletal, abdominal, and other applications. (Provided by Toshiba)

Toshiba is also emphasising the
importance of ensuring that an
MRI examination forms part of
the diagnostic work-up for as many
patients as possible, not just those
being cared for in large university
hospitals. The company is presenting the latest soware updates
for its Vantage Elan 1.5T scanner,
which is equipped with the company’s Advanced Magnet system and
reportedly can produce an optimal

homogenous magnet ﬁeld coupled
with a unique gradient coil technology to ensure stability and highly
eﬀective eddy current suppression. Signiﬁcantly, as far as patient
comfort is concerned, the scanner
is also one of the quietest units
on the market, due to the company’s Pianissimo ∑ noise-reduction
technology.

The GoBrain application enables ﬁve-minute, clinically validated
brain examinations with multiple orientations and all relevant
contrasts, according to Siemens. (Copyright: Massachuses General
Hospital and Athinoula A. Martinos Center for Biomedical Imaging)

Technical Exhibition Opening Hours
Thursday, March 3 to Saturday, March 5
Sunday, March 6

SATELLITE
LUNCH SYMPOSIUM

10:00–17:00
10:00–14:00

HANDS-ON
WORKSHOP

Advanced Neuro and Vascular
Imaging at 1.5 and 3.0 Tesla

THURSDAY, MARCH 3
ROOM 0.93, LEVEL 0

THURSDAY, MARCH 3 | 12:30 – 13:30
ROOM K, LEVEL -2

10:00 – 11:00
CT: Urography – Ultra-low-dose CT
Urogram Protocols
Dr. M. Kon, Bradford, UK

Susceptibility Weighted Imaging:
Neuro, Spine, Retina, and Sciatic
Nerve Applications
Dr. V. Citton, MD, Salus Belluno, Italy
Update on MRI Biomarkers in
Acute Stroke
Dr. S. Pedraza Gutiérrez, M.D., PhD,
Dr. Josep Trueta University Hospital,
Girona, Spain
Experiences with Titan 3T in Neuro
and Vascular Imaging
Dr. A. Schilling, MD, Klinikum Frankfurt
(Oder), Germany
In collaboration with Olea Medical

ECR2016 | HALL X2 | BOOTH #320

11:15 – 12:15
CT: Metal Artefact Reduction – Minimizing
Artefacts in Metal Implants Imaging
Dr. S. Wallgren, Gävle, Sweden
12:30 – 13:30
HII: Vital – CT Lung Density Analysis
Dr. S. Niehues, Berlin, Germany
13:45 – 14:45
UL: Urogenital Ultrasound Diagnostics
and Treatment Guidance
Prof. T. Fischer, Berlin, Germany
15:00 – 16:00
UL: SMI in the Surveillance of
Endovascular Aneurysm Repair
Prof. N. Pugh, Cardiff, UK
16:15 – 17:15
UL: Monitoring Antiangiogenic
Therapy with DCEUS
Dr. N. Lassau, Paris, France
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BY MICHAEL CREAN

EU-funded project develops new tools
for breast cancer surgery and research
Worldwide, breast cancer is the
most common cancer in women
and the second most common cancer
overall. Diagnosing breast cancer as
early as possible is crucial to ensuring the most eﬀective treatment as
the survival rate for breast cancer
drops sharply in the latest stage of
its progression.
Virtual Physiological Human:
Personalised Predictive Breast
Cancer Therapy through Integrated
Tissue Micro-Structure Modeling
(VPH-PRISM) is a three-year collaborative project funded through the
European Union’s Seventh Framework Research funding programme.
It aims to support the development of
beer diagnosis and treatment tools
for clinicians and surgeons through
improved modelling of tumours.
The European Institute for
Biomedical Imaging Research
(EIBIR) is the project coordinator
and leads the project management
and dissemination work package in
VPH-PRISM, working closely with
the scientiﬁc coordinator Prof. Horst
Hahn and scientiﬁc project manager
Dr. Markus Harz at Fraunhofer
MEVIS in Bremen, Germany. The
project’s nine partners bring together
researchers from Austria, Germany,
the Netherlands, United Kingdom
and the United States, as well as
expertise in the ﬁelds of computer
modelling, physics, medical imaging,
surgery and clinical practice.
Over the course of VPH-PRISM’s
three-year run time, the partners
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have worked together to create the
tools for more accurate modelling
of breast tumours to enable earlier
breast cancer diagnosis and better
treatment options. This not only
entailed creating improved models
with greater accuracy, but also
putting these models into practice
to give surgeons and clinicians
better diagnosis and treatment
tools which will ultimately benefit the patient. Deriving knowledge
from the multi-disciplinary data,
and associating the image-derived
knowledge with known cases and
known predictors for breast cancer
risk and therapy success – including epidemiological information –
is the crucial step towards personalised therapy decision making,
and hence the core of the project.
Providing computer support for
this pivotal clinical task aims to
remove subjectivity by bridging
parts of the ‘complexity gap’ that
would otherwise need to be filled
by clinicians.
“Radiologists, gynaecologists,
pathologists, surgeons, radiotherapists and oncologists all make
important contributions to the
care a patient with breast cancer
receives. To do their work, each of
the specialists uses a diﬀerent set
of tools speciﬁc to their discipline.
While this works fairly well for
qualitative assessments, it complicates accurate assessment of the
combined results,” said Prof. Horst
Hahn, from Fraunhofer MEVIS,

Germany, scientiﬁc coordinator of
the VPH-PRISM project.
The tools resulting from
VPH-PRISM include a unique database that contains histopathological,
molecular, environmental and imaging data. The data and the system
will be maintained aer the project
ends and be made accessible to
other researchers to ensure that the
project’s results can continue to beneﬁt further research into breast cancer
and other diseases. The soware
solution developed during the project
is also on course to be commercially
available to researchers in the near
future, allowing them to set up multicentre studies with various types of
data easier and quicker.
Surgery is an increasingly important treatment option in the arsenal
against breast cancer. VPH-PRISM
researchers have anticipated this
trend and worked to give surgeons
better planning tools. An iPad
app has been developed that can
visualise the breast in supine position and show the disease area
corrected for deformation, helping
the surgeon to determine optimal
access during surgery. Utilising the
project’s results of advanced spatial
referencing at the time of surgery
would likely improve the surgeon’s
planning for surgery even more.
This would permit the surgeon to
coordinate individual customised
treatment plans in a more eﬃcient
and eﬀective manner. The estimate
of breast positioning when supine,
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segmentation of tumour volume and
suspicious surrounding tissue and
delineation of the lesion depth and
relationships to normal anatomy are
what physicians emphasised as their
main needs.
The project began in March 2013,
with its kick-oﬀ meeting at ECR

2013, and oﬃcially ended in February of this year. To ﬁnd more about
the project’s key achievements
and results, along with another
EU-Funded project, ASSURE, you
can aend the Joint VPH-PRISM/
ASSURE Session taking place this
aernoon at Studio 2016.

Joint Session
Thursday, March 3, 14:00–15:30, Studio 2016
EIBIR Session 1
(European Institute for Biomedical Imaging Research)
Joint VPH-PRISM/ASSURE Session – from screening to
therapy: innovative breast care concepts
Moderator: H.K. Hahn; Bremen/DE

» Introduction: challenges and innovative approaches in imagebased breast care
H.K. Hahn; Bremen/DE
» Density paerns, breast cancer risk and masking in screening
mammograms
C. van Gils; Utrecht/NL
» Novel ultrasound and MRI technologies for breast cancer
screening
N. Karssemeijer; Nijmegen/NL
» Breast cancer risk and masking risk-based stratiﬁcation
protocols: key drivers of cost-eﬀectiveness
E. Gray; Manchester/UK
» Histopathology images: the new kid on the block of clinical
multimodality imaging
J. van der Laak; Nijmegen/NL
» Quantitative treatment planning, response prediction, and
monitoring
K. Pinker-Domenig; New York, NY/US
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CIRSE: Improving standards
in interventional radiology
Interventional radiology has
undergone enormous growth in
recent years, and now offers a
complex array of therapies. While
image-guided biopsies and drainages are still routinely performed by
many radiologists, more and more
practitioners are opting to focus
primarily – or even exclusively – on
minimally invasive therapies.
This paern is reﬂected by many
training and certiﬁcation guidelines
across Europe and beyond. The European Curriculum and Syllabus for
Interventional Radiology and the
European Board of Interventional
Radiology (EBIR) were launched
by the Cardiovascular and Interventional Radiological Society of
Europe (CIRSE) on a voluntary
basis, but have been enthusiastically
received by many individual interventional radiologists and health
boards across Europe. Indeed, the
EBIR has been formally adopted
by the Interventional Radiological
Society of Australasia (IRSA), and the
ﬁrst of three mass exams was held
in Melbourne last February, with
the next scheduled for August in
Queenstown. One of the two annual
European EBIR exams is being held
during ECR 2016 – we wish all candidates the best of luck!
RADIATION SAFETY
A major quality assurance issue for
CIRSE at present is radiation safety.
While patient safety has always
been a key concern for any qualiﬁed radiologist, staﬀ safety has oen
lagged behind. This is of particular
signiﬁcance in the interventional
ﬁeld, where extended ﬂuoroscopy
or CT exposure can mean that staﬀ
members face worryingly high
cumulative doses.

To counter this, CIRSE is running
a sustained radiation protection
campaign. Initially launched as a
poster campaign at CIRSE 2013, it
was expanded to encompass an
interactive radiation protection
pavilion at CIRSE 2014, with extensive information materials and two
ophthalmologists on hand to check
visitors for radiation-induced cataract formation.
THE RADIATION PROTECTION
PAVILION 2015
Due to an enthusiastic reception,
the pavilion was repeated at CIRSE
2015 in Lisbon, and aracted massive
support from eleven industry partners. In addition to the info-sheets,
eye-checks and industry info-booths
featured in 2014, the pavilion oﬀered
two radiation safety simulators,
where delegates could try out their
skills with real-time visualisation
of their radiation exposure. There
were also interactive tools and games
showcased by our industry partners,
and a prize-draw for state-of-the-art
protective devices.
CIRSE was particularly happy
that the ESR’s EuroSafe Imaging
campaign took part, with an information booth where delegates could
ﬁnd out more about the campaign’s
call for action, and test the radiation
protection modules of the ESR’s
eLearning platform, Education on
Demand.
Visitors also had – and still have –
the opportunity to self-assess their
knowledge of radiation protection
and dose management issues with
the online quiz, which was composed
by CIRSE’s radiation protection
experts.
Added to this, a series of twenty
mini-talks gave exhibition visitors

valuable tips and updates in easily-digestible chunks. These were
delivered by both reputed experts
and industry representatives, and
are still available online at www.
cirse.org/rpp.
LENS OPACITIES
The eye-checks not only helped
visitors to keep an eye on their own
ophthalmological health, they also
enabled CIRSE to gather valuable
data on cataract formation amongst
interventional radiologists. A total
of 73 eye-checks were performed:
lens opacities were detected in 13%
of all eye-checks, with a total of 7%
of participating members having
lens opacities in both eyes, and 6%
in one eye. Among these, even very
young participants were found to
have opacities. More detailed information is presented in a EuroSafe
Imaging poster on display in the
ECR 2016 poster area (ECR Online &
EPOS™ Lounge).
ECIO 2016
Naturally, CIRSE is involved in
a great many other research and
educational activities throughout
the year. Our next major event will
be the Seventh European Conference on Interventional Oncology,
which will be held in Dublin from
April 17–20. The programme will
cover the full spectrum of interventional oncology, including such
staples as hepatocellular carcinoma,
colorectal liver metastases, lung
cancers and the clinical management of patients, as well as newer
clinical territories such as immunotherapy, neuroendocrine tumours
and cholangiocarcinoma.
For more information on our
activities in 2016 and beyond, please

A series of mini-talks were held at the Radiation Protection Pavilion.

Visitors were able to have their eyes screened for radiation-induced
lens opacities.
consult our websites, or visit us at
our society booth in the exhibition.
We look forward to meeting you!
www.cirse.org/rpp
www.ecio.org/2016

Moving with the times: spotlight on
The Royal College of Radiologists

The Royal College of Radiologists (RCR) continues to develop
and build the support it gives to its
Fellows and members throughout
their careers. The College’s total

membership now numbers almost
10,000.
During 2015, there was a focus on
developing leadership skills with the
ﬁrst multidisciplinary leadership

course launched and proceeding
very successfully. This was introduced alongside oﬀering mentoring
support to newly qualiﬁed radiology
consultants to help them in the early
years of their careers, as they take on
new responsibilities and challenges.
The clinical value of radiology in
advising other clinicians, and on
occasions directly interfacing with
patients, brings with it the demand
to build and maintain non-technical skills. The RCR is developing a
new programme to look at how
these skills (radiology non-technical
skills or RaNTS) can be embedded
to complement the clinical development of those training to become
radiologists so that they are fully
equipped to be the radiological medical consultants of the future.
As part of its career-long focus
on Fellows and members, College
welcome days were introduced a few

#ECR2016

years ago for trainees. More recently
the College has oﬀered welcome days
for those newly in consultant radiologist roles. The support, guidance
and information the College can
give are now clearly illustrated on
a ‘career timeline’ published on its
website. This not only helps Fellows
and members understand how the
College can assist at diﬀerent stages
of their careers, but also encourages
them to get involved with the College
as a way of becoming the radiological
leaders of the future.
The development of non-technical skills includes a growing focus
on human factors – those aspects
of practice and service delivery that
can confound a consistently safe
and eﬀective service. The College
believes the more we understand
how the environment and the
systems in which doctors operate can
aﬀect their clinical eﬀectiveness, the

more we are likely to avoid discrepancies and events which can sometimes adversely aﬀect patient care
and safety. For a few years now the
College has had the Radiology Events
and Discrepancies (READ) initiative
which is a way of conﬁdentially sharing events and discrepancies as learning opportunities; there are further
initiatives in train to develop this
important strand of activity. Alongside these initiatives, the College is
in the throes of appointing a patient
safety adviser and a human factors
adviser to complement the radiation
safety adviser who has already been
appointed.
All of this support is essential at a
time in the UK when there remains
a very severe shortage of radiologists

continued on page 21
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BY FLORIAN DEMUTH

ESR iGuide – delivering
the ESR’s imaging referral
guidelines at the point of care
At the European Congress of Radiology (ECR) 2015,
the European Society of Radiology (ESR) introduced its clinical decision support (CDS) system,
ESR iGuide, developed in cooperation with the
soware ﬁrm National Decision Support Company
(NDSC) and using imaging referral guidelines based
on the appropriateness criteria developed by the
American College of Radiology (ACR) and used in
ACR Select.
Having advocated CDS as a tool to
increase the use of imaging referral
guidelines and make imaging utilisation in Europe more appropriate, the
development of ESR iGuide represents an important milestone in the
ESR’s eﬀorts to improve quality and
safety in radiology. Since ECR 2015,
things have moved fast with the
development of European imaging
referral guidelines and the set-up of
infrastructure for eﬀective deployment of ESR iGuide across Europe.
In the context of the implementation
of the revised Euratom Basic Safety
Standards Directive, the ESR iGuide
initiative comes at the right time, and
oﬀers healthcare providers a tool to
address challenges in providing radiology services in diﬀering national
seings.
Following an agreement with the
ACR in 2014 that enabled the ESR to
use their well-established Appropriateness Criteria, developed over the
past 25 years by 12 expert panels, an
ESR-appointed team of specialists
from various areas of clinical radiology conducted a scientiﬁc review of
the ACR’s criteria in order to adapt
them for use in the European seing.
Led by a dedicated methodologist,

the ESR’s European Imaging Referral Guidelines constitute a common
set of standard guidelines for use in
Europe in a format that enables users
to localise the guidelines according
to national requirements or institutional circumstances. This ‘Europeanisation’ process carried out in 2015
is the ﬁrst step towards the ESR and
ACR’s shared vision of developing a
joint set of global, evidence-based
guidelines in the future.
With ACR Select (the CDS system
distributed in the United States
by the ACR and NDSC since 2012)
installed at more than 100 US sites
and pilot implementation in several
European countries starting in 2016,
the ESR also made the necessary
preparations to review user feedback and keep the guidelines up
to date. The ACR’s Rapid Response
Commiee (RRC), which is charged
with these tasks, also became a joint
commiee, with the ESR’s guideline
experts becoming full members
of the RRC. In addition, the ESR
turned the ESR iGuide project team
into a formal working group under
the umbrella of its Quality, Safety
and Standards Commiee. This
will allow the ACR and ESR to work

together more eﬀectively, make the
review process even more robust,
and provide a wider range of user
experiences from both sides of the
Atlantic from which to learn and
update the criteria, improving the
quality of the guidelines.
Meanwhile, NDSC established a
European oﬃce in 2015 so that it can
eﬀectively deploy the ESR’s guidelines within the ESR iGuide system.
With the support of the US team, who
have experience of more than 100
implementations under their belt,
NDSC Europe can use their expertise to ensure the ESR’s guidelines
are delivered to European healthcare
seings with maximum eﬀect. Since
its establishment in October, NDSC
Europe has recruited pilot sites slated
for implementation of ESR iGuide in
several European countries in 2016,
and has started working with electronic health record (EHR) providers
to allow users to beneﬁt from ESR
iGuide’s features to the fullest extent.
Make sure you aend the ECR
session on CDS today and visit the
ESR iGuide booth in the entrance
hall of the Austria Center Vienna.
More information:
www.esriguide.org

ensure that working as a radiologist
remains a sustainable and stimulating career. This series entitled ‘A
sustainable future for diagnostic
radiology’ already comprises seven
documents. These will be added
to and reviewed regularly to bring
together good ideas from Fellows
and members around the UK.
The UK has no option at the
moment but to look outside its
borders to aract radiologists from
other countries to work in the UK. At
ECR 2015, there was a highly successful Working in the UK workshop
which brought together those in
the UK who wished to recruit from
overseas with those seeking to work
in the UK, particularly those from
the European Union. Building on
that experience, there will be two
Working in the UK workshops at
ECR 2016 on Thursday, March 3,
2016 (16:00–18:00) and Friday, March

4, 2016 (16:00–18:00). If you are looking
to work in the UK and would like to
hear practical tips and insights about
moving to work and live in the UK,
as well as meet prospective employers, please register to aend one of
the workshops. Similarly, if you are
someone looking to recruit from
overseas, the workshops are also
for you. There is a wealth of information generally on Working in the
UK on the College website: hps://
www.rcr.ac.uk/clinical-radiology/
working-in-the-UK
The College looks forward to
participating fully in ECR 2016 and,
as always, will have its booth in the
Societies area where you can obtain
more information and meet our
helpful staﬀ.

continued from page 20
and limited expectations as to growing the numbers in training to build
the future workforce. The College
sees this as its number one priority and constantly interfaces and
lobbies workforce planning bodies
across the UK; those who run the
UK National Health Service (NHS)
and the Government. Alongside
such policy and political activity,
the College has developed models for
networking radiology services which
have the potential to provide more
eﬀective and eﬃcient structures for
training greater numbers of radiologists, as well as providing services,
particularly in specialised areas such
as paediatric imaging over a wider
population base, which is a way of
using scarce resources eﬀectively.
To help those facing the real
demands of practice today, the
College has commenced a series of
advice and guidance documents to

myESR.org
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Professional Challenges Session
Thursday, March 3, 16:00–17:30, Studio 2016
PC 8a Clinical decision support (CDS)
Moderator: S. Weckbach; Heidelberg/DE
Teaser: J. Sellors; London/UK

» Chairman’s introduction
L. Donoso Bach; Barcelona/ES
» What is a clinical decision support system?
F. Sardanelli; San Donato Milanese/IT
» Imaging referral guidelines in Europe
M.G.M. Hunink; Roerdam/NL
» An eﬀective clinical decision support system
G. Boland; Boston, MA/US
» Cost-eﬀectiveness of clinical decision support
P. Mildenberger; Mainz/DE
» Panel discussion: Is CDS really adding value to healthcare in
addition to radiation safety?
This session is part of the EuroSafe Imaging campaign.
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BY GIUSEPPE GUGLIELMI

European musculoskeletal
radiologists partner with
Chinese colleagues
This will include the exchange of
speakers for annual scientiﬁc meetings, a budget for reimbursements,
exchange of promotional material
and the mutual promotion of annual
scientiﬁc meetings on the societies’
websites.

The ESSR 2016 meeting, with the main topic ‘Knee & Ankle’, will take place June 9–11, in Zurich,
Switzerland.
The European Society of Skeletal
Radiology (ESSR) is an organ-based
subspecialty society and of the
biggest subspecialties within the ESR
family. It also works in close cooperation with the European School of
Radiology (ESOR) to produce education and training courses in musculoskeletal radiology.
BEST EVIDENCE IN SKELETAL
RADIOLOGY
Musculoskeletal radiology is a ﬁeld
that has experienced an extraordinary increase in knowledge in recent
years, leading to an expansion from
diagnostic applications to treatment
and crossing a number of medical

specialties. The reason behind this
lies in the medical needs of patients,
along with the increased prevalence
of orthopaedic and rheumatological diseases, traumatic injuries
and degenerative disorders. The
improvements brought by research
represent a challenge for radiologists,
who need to always stay up to date
in such a wide ﬁeld of competence.
From plain radiograph to computed
tomography, from ultrasound to
magnetic resonance, these imaging
techniques are powerful, but also
potentially dangerous. In fact, accuracy, appropriateness and avoiding
unnecessary radiation exposure are
the leading ways to guarantee the

best care for patients, and the ESSR
actively promotes adherence to these
approaches.
CHINESE MUSCULOSKELETAL
PARTNERSHIP
As part of its eﬀorts to promote
and build eﬀective working relationships with other musculoskeletal
radiologists around the world the
ESSR has signed a memorandum
of understanding with the Chinese
Musculoskeletal Society. The object
is to foster constructive collaboration. There are plans to collaborate
in regard to mutual promotion and
speaker invitations at the annual
scientiﬁc meetings of both societies.

ESSR OUTREACH PROGRAMME
The ESSR Outreach Programme
is an initiative started in 2014, with
the idea of sending a team of experienced speakers to teach musculoskeletal radiology in countries
with fewer resources. The aim of
this programme is to fulﬁl one of
the ESSR’s primary objectives: to
advance knowledge of the diagnosis
and treatment of musculoskeletal
disorders. It also provides an international forum for the education,
research and development of musculoskeletal radiology.
The ESSR Outreach Programme
is under the authority of the ESSR
Executive Committee, with the
vice-president and president-elect
as the chairman and co-chairman of
the programme. A typical Outreach
Programme is a mixture of didactic
lectures and smaller tutorial or practical sessions with smaller groups of
participants.
MUSCULOSKELETAL IMAGING
SUMMER SCHOOL
Last year the ﬁrst ESSR Summer
School in musculoskeletal radiology
was held. The course, organised and
directed by Prof. Giuseppe Guglielmi,
was aended by more than twenty
participants from all around the
world. In Italy, at the San Giovanni

Rotondo hospital lectures and
practical activities were held. Gina
Allen, David Wilson and Giuseppe
Guglielmi gave lessons on several
topics: from degenerative bone and
joint diseases, to trauma, and metabolic disorders to oncology, as well as
infections and forensic musculoskeletal radiology. The enthusiasm of the
participants, the pleasure of sharing
clinical experience, the expertise of
the lecturers and the nice framework
were the key to combining knowledge and fun. The added value of this
event and its main strength came
from the exchange among all the
participants. This initiative will be
held again in the coming years.
INSIGHTS INTO IMAGING
AWARD
The ESSR encourages and
supports eﬀorts in the ﬁeld of the
research, awarding publications
with high impact in musculoskeletal imaging, either for diagnosis or
therapy. For example Prof. Martinoli’s paper entitled ‘Musculoskeletal
ultrasound: technical guidelines’,
published in Insights into Imaging in
2010, was awarded the Insights into
Imaging Most Downloaded Paper
Award 2014 for receiving the second
highest number of downloads.
More information about ESSR can
be found at www.essr.org.

Prof. Giuseppe Guglielmi, from
the University of Foggia, Italy, is
the ESSR President.

BY ALAIN LUCIANI AND JEAN-YVES GAUVRIT

French Society focuses on youth,
research and innovation
Radiology is an ever-changing
medical discipline: new technologies, new management strategies,
new organisations all pave the way
to evolutions, and sometimes revolutions, in both diagnostic imaging
and interventional radiology. Since
its introduction in clinical practice
by Antoine Béclère in the early 1900s,
research and innovation in imaging
have triggered signiﬁcant advances
that directly impact patient care.
Supported by its strong history, the
French Society of Radiology (SFR)
(@SFRadiologie; www.sfrnet.org) is
moving forward. Investing in youth
with renewed training programmes
and promoting research and innovation are now the key aims of the SFR.
The French Academic College of
Radiology (CERF; www.cerf-edu.
com), in close partnership with the
SFR and radiologists’ unions, favours
training an increasing number of radi-

ologists. In 2015, 273 medical students
selected radiology as their sole medical specialty in France, accounting
for a 48% increase compared to the
ﬁgures from 2011. An integrated
training programme combined
with national examinations dealing
with physics, research, and professionalism, along with radiology
organisation and the national charter of teleradiology, is now in place
in France. Joint academic training
sessions are provided by radiologists
and nuclear medicine physicians,
aiming at bringing together and realising the potential, and knowledge of
both disciplines. Continuous eﬀorts
have been made by the SFR, together
with the CERF to promote research
for young radiologists. Every year,
and in addition to national institutional research grants, close to 20
residents and fellows beneﬁt from
speciﬁc SFR-CERF grants, allow-

ing Master M2 degrees and PhD
research programmes to be carried
out, whether in France or abroad.
Imaging platforms available
across the country have been
identiﬁed and are presented on an
annual basis to young investigators
willing to conduct preclinical or
clinical research. Clinical research
programmes, whether academic or
industrial, are currently being reorganised to increase their eﬃciency,
with beer identiﬁcation of the
costs of organised research within
radiology departments. The French
Congress of Radiology in October
2015, JFR 2015, launched new initiatives in order to promote radiological research, with ‘ﬂash 180-second
communication sessions’, promoting the emergence of new talent in
radiology. Moreover, academic-industrial partnerships with emerging start-ups in imaging have been
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encouraged, through a tight partnership between the SFR and Medicen
institutions. The SFR and Medicen Paris Region (competitiveness
cluster hp://www.medicen.org/)
are supporting new businesses by
awarding prizes. These awards are
intended to promote innovation in
the ﬁelds of diagnostic and interventional imaging. The ﬁrst event
was presented during the French
Congress of Radiology 2015: 19 applications were registered, ﬁve candidates were interviewed, and two were
awarded, including LLTech Management (hp://www.lltechimaging.
com/), which received the Award
for Innovation in Medical Imaging
and HEALTIS (hp://www.healtis.
com/) received the Favourite Innovation in Medical Imaging Award.
And today, at ECR 2016, French
residents presenting oral communications have been supported by

individual grants provided by the
SFR and the CERF, inciting young
French talents to meet the European
radiological research community in
Vienna.
As always, French radiology is
on the move, focusing on youth,
research and innovation, while
aiming at contributing to European
success in radiology. So come and
meet us here at ECR 2016 at the SFR
booth, or in Paris during the next JFR
from October 14–17, 2016!

Prof. Alain Luciani from Creteil
and Prof. Jean-Yves Gauvrit from
Rennes represent the Working
Group on Innovation of the
Société Française de Radiologie.

myESR.org

ECR TODAY | THURSDAY, MARCH 3, 2016

TECHNOLOGY & RESEARCH

23

BY ALI ELMOKADEM

Can intracranial plaque enhancement
predict ischaemic stroke?
Stroke is considered the third most
common cause of death in industrialised nations aer myocardial infarction and cancer, and is the single most
common reason for permanent disability. Intracranial atherosclerotic
disease (ICAD) accounts for 8–10%
of these patients in North America
and 30–50% in Asia, making it one of
the most common causes of stroke
worldwide. Furthermore, the risk of
recurrent stroke in this population
approaches nearly 25% aer two
years, despite medical management,
based on the WASID (Warfarin-Aspirin Symptomatic Intracranial Atherosclerotic Disease) trial.
The SAMMPRIS (Stenting vs.
Aggressive Medical Management
for Preventing Recurrent Stroke
in Intracranial Stenosis) trial was
designed to determine if intracranial
angioplasty/stenting as a primary
treatment option would beneﬁt
patients with severe ICAD in reducing
stroke/death over aggressive medical management alone. However, in
recently reported ﬁndings, patient
recruitment in the SAMMPRIS trial
was prematurely terminated, since
there was a high stroke/death rate
with endovascular intervention
and beer outcomes with medical
management. Hence, the role of angioplasty/stenting has been relegated
to a subpopulation of patients with
severe ICAD failing optimum medical management with persistent or
refractory TIAs/strokes. Although

this subpopulation remains at risk
for recurrent infarcts, we have yet
to develop a stratiﬁcation scheme to
identify these patients and perhaps
alter their management (medical
and surgical) to prevent stroke. Criticisms of the SAMMPRIS trial include
early rapid enrollment (< 30 days)
without stabilisation of potentially
active, inﬂammatory atherosclerotic
plaques, which may have predisposed
patients to high periprocedural risks
seen in the SAMMPRIS trial.
The risk assessment for ischaemic
complications based on the degree of
vessel luminal narrowing or symptomatic versus asymptomatic status is
imprecise and non-linear. Therefore,
the concept of improving patient
selection with high resolution MR
imaging of the vessel wall has been
suggested and applied to intracranial, cervical carotid stenoses.
Carotid atherosclerotic plaque
enhancement was reported as
a marker of inflammation and
neovascularisation by many authors.
Post-mortem specimens of MCA
atherosclerotic plaques revealed
presence of neovasculature in the
plaques associated with ipsilateral
infarction. Several vascular wall
imaging studies have shown that
intracranial plaque enhancement is
associated with recent infarction in
the vascular territory of the plaque.
Skarpathiotakis et al. investigated
the temporal characteristics of
intracranial plaque enhancement

and found that culprit plaques
studied within one month of ischaemic stroke demonstrated strong
enhancement, and there was a trend
toward decreased enhancement in
plaque reassessed several months
aer the acute event.
In our study, we assessed the
plaque imaging with non-contrast
and contrast-enhanced (CE) high
resolution MRI to compare the intraplaque enhancement (IPE) between
symptomatic and asymptomatic
plaques in patients with intracranial
atherosclerotic disease (ICAD). The
plaque enhancement was qualitatively graded on a three-point scale
and quantitatively by manual ROIs to
measure each plaque signal intensity
(SI) and enhancement. There was no
diﬀerence between the baseline and
CE plaque values. We concluded that
plaque enhancement is an index of
the plaque inﬂammation and hence
plaque vulnerability, but it is not a
speciﬁc marker of impending stroke.

Enhancing plaques in asymptomatic and symptomatic patients;
Upper row for asymptomatic 72-year-old female with normal
diﬀusion weighted images (DWI) (A), le M1 segment stenosis as
demonstrated by the time of ﬂight (TOF) angiography (B) and the
plaque enhancement depicted in the pre and post contrast T1 SPACE
images (C & D). Lower row for a 63-year-old male with right side
hemiplegia & abnormal diﬀusion paern involving the basal ganglia
(E), le M2 segment stenosis as demonstrated by the time of ﬂight
(TOF) angiography (F) and the plaque enhancement depicted in the
pre and post contrast T1 SPACE images (G & H).

Scientiﬁc Session: Neuro
Ali Elmokadem MD., Ph.D. is
Lecturer in Diagnostic and Interventional Radiology at Mansoura
University, Egypt and a research
fellow at the Diagnostic and Interventional Radiology Department
at Northwestern University in Chicago, USA.

Thursday, March 3, 14:00–15:30, Room E2
SS 711 Cerebrovascular disease (2)
Moderators: U. Lamot; Ljubljana/SI
Z. Merhemic; Sarajevo/BA

» Intracranial atherosclerotic plaque enhancement: is it a
predictive marker of ischemic stroke?
A.H. Elmokadem1, F. Sherazi2, T.J. Carroll2, A. Honarmand2, A.
Shaibania2, M.C. Hurley2, S.A. Ansari2; 1Mansoura/EG, 2Chicago, IL/US

BY JACOB SOSNA

Professional challenges and
achievements of the Israel
Radiological Association
The Israel Radiological Association (ISRA) was founded in 1927 and
is one of the oldest medical societies in the country. Since 2012, ISRA
has been an institutional member
of the European Society of Radiology (ESR). We have about 400 active
certified radiologists and about
120 members in training. There are
several subspecialty societies, including neuroradiology, breast imaging,
interventional radiology, abdominal
imaging, and ultrasound, as well as
working groups in paediatric and
musculoskeletal radiology.
Israel spends 7.9% of its GDP on
medical services, which is quite low
compared to European countries,
but metrics such as life expectancy
and neonatal death rates put us at
the forefront of many other countries in OECD. There is national
medical insurance that entitles
each citizen to full coverage for
medical services within a ‘medical
basket’. The basket, which is re-evaluated annually, is quite extensive. It

myESR.org

includes both inpatient and outpatient examinations for all imaging
modalities, as well as costly treatments such as selective internal
radiation therapy (SIRT) for hepatocellular carcinoma, endovascular
aneurysm repair (EVAR) and transcatheter aortic valve implantation
(TAVI) for approved indications.
The procurement of all advanced
modalities is controlled by the
government, and a certiﬁcate of
need is required to obtain approval
for each MRI and CT scanner. The
number of MRI scanners has historically been one of the lowest among
developed countries, with about 25
MRI licenses for a population of over
8 million. (In contrast, Switzerland
has about 200 MRI scanners for
the same population.) The number
of studies per scanner is relatively
high in Israel, up to 16,000 annually in some places, because many
systems operate around the clock; it
is not unusual for a patient to have
an MR scan appointment at three

am. Nevertheless, the waiting time
for an MRI examination has been
up to three months for regular studies and six to eight months for MR
under anaesthesia. In the last year,
the Ministry of Health has changed
this policy and there is a plan to
decrease waiting times down to three
days! This will be solved in part by
doubling the number of licenses
for MRI scanners, but increased
patient access will also require a
larger number of radiologists with
expertise in the interpretation of
MRI studies. The national curriculum for radiology training is based on
a ﬁve-year residency, with the great
majority of young physicians going
abroad for fellowship training aer
the residency; thus, increasing the
number of radiologists that will be
required in a few years. One possible solution is to establish several
government-funded one-year fellowships in neurological, musculoskeletal, breast, and abdominal MRI to
enable training of subspecialised

#ECR2016

radiologists to meet the sudden
increase in MRI examinations.
The standard of radiological practice in Israel is similar to the high
professional levels prevailing in
Europe. We also face the same challenges. The workload has increased
dramatically, and there has been a
commensurate increase in the workload for individual radiologists. In
parallel, there has been a disturbing
trend to decease reimbursement for
imaging studies, which is opposed
by our community. Reimbursement
levels in Israel are already substantially below the levels in most Western nations. The economic pressure
on ISRA, our radiologists, and our
medical centres is unrelenting,
forcing our leadership to dedicate
increasing time and resources representing our profession in the political arena.
Medical training programmes are
established under the auspices of
the Scientiﬁc Council of the Israel
Medical Association (IMA), and a

commiee of the IMA conducts
re-accreditation reviews at each of
the 18 training facilities once every
ﬁve years. ISRA also anticipates the
ﬁrst visit to Israel of the European
Training Assessment Programme of
the European Society of Radiology
(ESR) to review our national training
programme in 2016. We look forward
to a full review by this prestigious
body of the ESR. ISRA also participates in all ESR activities.
Academic activity on a national
level centres around ISRA’s Annual
Meeting, which is an international
English-language forum consisting
of parallel sessions of peer-reviewed
scientiﬁc presentations together
with invited lectures by radiologists
of international standing in their
subspecialties. The next meeting
will be held November 2–4, 2016 in
Eilat, on the Red Sea. We invite our
European colleagues to join us for
this high-level meeting in a beautiful
resort seing.
On November 8, 2015, the International Day of Radiology, our profession was 120 years old. In Hebrew, we
say to our friends and dear ones that
we hope for them to live 120 years.
Our profession has had an excellent
ﬁrst 120 years and we wish radiology
another successful and prosperous
120 years.
Prof. Jacob Sosna from Hadassah Hebrew University Medical
Center in Jerusalem is the ISRA
chairman.
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BY FRIDON TODUA

Radiology in Georgia takes steps
closer to western European standards

Diﬀerent modern quantitative and functional methods are used by
Georgian radiologists for diagnostic investigations and research
work. Figure 1 illustrates non-invasive measurement of fat content
in liver structure with MR imaging. (Provided by Prof. Fridon Todua)

Medical radiology in Georgia has
a long history going back to its roots
in the community of x-ray specialists during the Soviet era. The new
community of radiologists in Georgia began with the establishment
in the early 1990s of the Research
Institute of Clinical Medicine
(formerly the Research Institute
of Radiology and Interventional
Diagnostics) which is the umbrella
institution of the Georgian Association of Radiology. Radiology has
also made huge progress in recent
years. Starting with one CT unit in
a country of 4 million inhabitants,
the ﬁeld has grown to become one
of the most developed branches of

medical service in Georgia. Most
hospitals are equipped with modern
CT, MRI and digital x-ray facilities,
for instance the Research Institute
of Clinical Medicine (which is also
the clinical base for two state medical schools) has ﬁve MRI scanners,
two of them high-ﬁeld; 3T MRI scanners; four multislice CT scanners,
one which can generate 640 slices
and perform cardiac investigations;
two E-Cams; two linear accelerators;
and more. This year a PET/CT unit
will be installed as well.
The installation of new diagnostic
tools has also raised the demand for
communication between specialists.
The Georgian Association of Radiol-

ogy helps its member departments
to establish telemedicine in diﬀerent parts of the country. Consultant
support is also available from the
best professionals in the country as
well as from abroad.
The increased workload makes
it essential to have modern digital
tools for reporting and archiving
the medical data. In Georgia, a new
PACS system has been installed in
the Research Institute of Clinical
Medicine. Radiologists and other
specialists now have the ability to
easily access multiple modalities,
archives and non-radiological data.
Radiology is one of the most
rapidly developing ﬁelds in medicine as it is very important for
early diagnosis and treatment of
diﬀerent diseases. The education
system needs to be ﬂexible to the
demands of the new needs. The
Georgian Association of Radiology
is working closely with the Government of Georgia, with the Ministry
of Health and Labour, to modernise pre-diploma and post-diploma
education in radiology. There is an
overall tendency in Georgia to make
higher education compatible with
the European education system. The
same is also true for the residency
programmes in medicine, which
are based on high standards. Radiological education consists of four
years for the diagnostic modalities
and additional year for several

subspecialties. Young radiologists
are actively involved in the everyday
work of the diagnostic and clinical
departments. The Georgian Association of Radiologists supports the
participation of young specialists
in various international meetings
and training programmes. Radiology residents and radiologists in
the early years of their careers regularly take part in such international
conferences as the ECR and the
RSNA, tutorials and diﬀerent teaching courses organised by the European Society of Radiology, European
Society of Magnetic Resonance in
Medicine and Biology, International
Society for Magnetic Resonance in
Medicine, etc. For deepening their
knowledge and to get experience
in new techniques several young
specialists visit radiology departments abroad.
The installation of modern diagnostic tools has established a good
base for advanced research work.
A number of young specialists are
performing their PhD work with
the use of radiological methods.
Diﬀusion tensor imaging, MR spectroscopy, quantitative imaging are
actively used in diﬀerent ongoing
scientiﬁc projects. Relevant papers
and talks by Georgian radiologists
were presented all over the world
last year. Oncologic imaging, neuroimaging in epilepsy, quantitative
imaging in neurodegenerative

disease and multiple sclerosis are
the focus of recent research works.
The high standards of radiological service in Georgia can be characterised by the high number of
international multicentre clinical
trials running with the help of our
radiological departments.
Rapid progress in the ﬁeld of radiation therapy and the installation of
new up-to-date radiation therapy
systems has absolutely changed the
management quality of the oncology patients in Georgia. This ﬁeld is
developing in close cooperation with
diagnostic imaging departments.
Several radiologists have trained
in radiation therapy at the leading
clinics in Europe in order to switch
to this ﬁeld. This knowledge in
diagnostic imaging is helping them
a lot in correct treatment planning.
The development and integration
of radiotherapy departments made
oncologic imaging a main emphasis
of Georgian radiologists last year.
The recent progress in diagnostic imaging in Georgia inﬂuences
diﬀerent ﬁelds of medicine and it
urges us all to foster and maintain
the relevant level of medical service
in the country.

Prof. Fridon Todua is President of Georgian Association of
Radiology.

Swiss society raising awareness
of radiologists’ needs
The Swiss Society of Radiology
(SGR-SSR) has 850 members and
supports doctors who are training
and working in radiology. This article
provides an overview of those radiological issues that are currently most
relevant to our society.
SWISS HEALTHCARE POLITICS
With several recent laws, the Swiss
federal health authorities have
started to restructure the healthcare
system in Switzerland. There will be
more central government control.
New ideas oen have their roots in
Germany and are then adapted to
Swiss conditions.
Rising health costs remain a hot
topic. Radiology is perceived as a
major cost driver with unnecessary
examinations being performed at
excessive costs. New regulations
will strengthen support for general
healthcare providers at the expense
of specialists. In these discussions
the SGR-SSR has had lile support
from the Swiss Medical Association.
Our society is ﬁghting in many political commiees in the interests of
radiology. In these discussions it has
become obvious that many decision
makers have lile, or even misleading information, on the radiologist’s
daily business. In order to take

corrective actions, the SGR-SSR is
leading a proactive communication
strategy with the goal of providing
the decision makers with the necessary information to understand the
speciﬁc needs of radiologists.

background of increasing requirements that institutions must fulﬁl
to retain their teaching status. Therefore, many institutions are reconsidering whether they to continue their
training programmes.

Recertification of residency
programmes and increasing ﬁnancial strain on training programmes
According to Swiss law, residency
programmes have to be recertiﬁed
every seven years. This process
consists of a self-evaluation, where
each specialty has to prove that its
programme is in accordance with
the general rules for residency
programmes. The self-evaluation
is reviewed by a panel of experts,
followed by roundtable discussion
before report writing and recommendations. Since these general
rules relate to the programme for
general practitioners, adaptation
to the radiology programme can be
diﬃcult.
The funding of residency
programmes is an increasing problem. Nowadays, most Swiss states
support training institutions with
15,000 Swiss francs (approx. €13,700)
per annum, per resident. This will
soon decrease to 12,000 Swiss francs
(approx. €11,900). This is against a

SUBSPECIALTY PROGRAMMES:
SWISS SOCIETY OF NEURORADIOLOGY
The Swiss Society of Neuroradiology (SSN) wishes to reduce the
duration of training for interventional neuroradiologists. Today, the
total duration of the subspecialty
programme for this small group is
eight years (four years general radiology plus two years of diagnostic
neuroradiology and two more years
of interventional neuroradiology).
The SSN favours introducing a
separate new curriculum, reducing
‘general’ radiology to one year, with
four years of neuroradiology and one
year of clinical neurosciences. The
SGR-SSR prefers to maintain a single
training programme for all radiologists with subsequent subspecialisation in diﬀerent ﬁelds, similar to the
ESR European Training Curriculum.
In order to accommodate the needs
of interventional neuroradiologists, a
modular solution has been proposed

#ECR2016

by the SGR-SSR and is currently
under discussion.

benchmarking between the diﬀerent
hospitals.

RADIATION SAFETY
To date, the SGR-SSR Radiation
Safety Section mainly focuses its
work on two topics to improve
patient safety: the implementation
of clinical audits and the installation
of a national CT dose registry.
In the audits, the entire process of
a CT examination will be reviewed by
the auditors with special aention
on the justiﬁcation of the study, practical radiation protection, protocol
optimisation and the average doses
(e.g. DLP). In a pilot phase study, ﬁve
radiology institutions have agreed
to voluntarily take part. The main
challenge to the practical implementation of the audits is the lack
of experienced auditors and funding
sources. Aer the revised Swiss Radiological Protection Ordinance takes
eﬀect, clinical audits will come into
force nationally in 2017.
The second current project is the
implementation of a national CT
dose registry with dose-monitoring
soware solutions. The national
dose registry aims to link multiple Swiss hospitals, which already
have dose management soware in
place to provide a platform for dose

THE SWISS CONGRESS OF
RADIOLOGY
The Swiss Congress of Radiology
is the biggest radiological meeting in
Switzerland. It is held by the SGR-SSR
and its associated societies, as well as
the Swiss Society of Nuclear Medicine and the Swiss Association of
Radiographers. The congress oﬀers
a very aractive programme. Every
year, there is a diﬀerent targeted
programme for radiologists, nuclear
medicine specialists and radiographers. The international faculty, as
well as the fact that English is the
main congress language, makes the
meeting very interesting to an international audience.
This year’s congress will be held in
Davos from May 19–21, 2016, oﬀering
an ideal platform to catch up with
old friends and to make new ones.
Find out more at our booth at ECR
2016 or consult our website
www.radiologiekongress.ch

More information about the
SGR-SSR can be found at
www.sgr-ssr.ch
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A new feature at ECR 2016:
The Voice of EPOS™
between 09:00 and 13:00 on Sunday)
in our new EPOS™ Arena and will
also be broadcast online via the ECR
Online streaming service. There will
be sessions for organ-based topics as
well as sessions grouped by language,
giving participants a chance to present in their mother tongue.
ECR Today spoke to Prof. Maria
Argyropoulou from Greece, who has
served as EPOS™ Editor-in-Chief for
the past two years. Prof. Argyropoulou shared with us the past achievements of the platform, and talked to
us about the new initiative The Voice
of EPOS™.

Prof. Maria Argyropoulou is
head of the Department of
Radiology, Medical School at the
University of Ioannina, Greece,
and EPOS Editor-in-Chief.

For the first time, all poster
presenters at ECR 2016 will have the
chance to take the stage and present
their posters in person to an international audience.
Presentations will take place
hourly (between 09:00 and 17:00
on Wednesday to Saturday, and

ECR Today: What is the overall
purpose of EPOS™ and why is an
educational platform such as this
so important these days?
Maria Argyropoulou: EPOS™
aims to provide an easy and direct
platform to facilitate knowledge
dissemination among the radiological community worldwide. Keeping
pace with the latest advances and
best practices in radiology is imperative in today’s fast evolving medical environment. EPOS™ helps the
radiologists to keep their competitive edge by staying informed and
up-to-date.

ECRT: How does EPOS™ work;
are the posters available all year
round and freely accessible?
MA: The abstracts are submied
for the congress every year, and the
accepted posters receive a DOI (digital object identiﬁer), making them
fully citable. The double-blinded peer
review ensures that only high-quality research and educational exhibits
are accepted.
In order to allow as many people
as possible to access EPOS™, all
posters are freely and permanently
available online. In addition to this,
since 2014 the posters have been
published under a creative commons
license, which means that the material can be re-used for educational
purposes, provided that it is properly
acknowledged.
EPOS™ oﬀers the unique possibility of combining a presentation at a
renowned congress with subsequent
publication of the work.
ECRT: How has the platform
developed, regarding usage and
available posters?
MA: EPOS™ has seen a steady
increase in submissions each year
since it was introduced in a fully
electronic form in 2003. It is an

excellent platform for authors to
expand their scientiﬁc and publication skills, and oﬀers an extensive
library of over 22,000 scientiﬁc and
educational posters. This service is
highly appreciated and the page is
visited worldwide by 90,000 unique
users each month.
ECRT: The new ESR initiative, the
Voice of EPOS™ will be launched at
this ECR, how was this idea born
and how has it been received?
MA: The Voice of EPOS™ is a new
feature that gives authors of posters
the opportunity to present their ﬁndings in person at the ECR. As many
authors are keen to participate in the
congress as speakers, we decided to
provide this unique opportunity
for a direct scientiﬁc exchange. The
authors of the best-rated posters
were invited to present their work to
an international audience in moderated poster sessions.
The new session format has been
very well received – more than 80%
of EPOS™ submiers have selected
the option to present their poster in
person at ECR 2016.
The sessions are based on
subspecialty topics, and there will
also be foreign language sessions,

providing a platform for an international and multilingual scientific
community.
ECRT: What do you see for
EPOS™ in the future and what has
motivated you to devote your time
to this project?
MA: It has been my pleasure to
serve EPOS™ as an Editor-in-Chief
for the past two years and experience ﬁrsthand the high-quality intellectual output of our vibrant and
thriving community. My motivation
was and still is to ensure the bright
future of this community, especially
its youngest members, by helping
them to improve and become skilled
and competent radiologists. EPOS™,
as an online database of scientiﬁc
and educational presentations helps
college members develop scientiﬁc
presentations and research skills. In
the future I see a gradual turn from
the simple PowerPoint-like presentation to a platform allowing users to
create, deliver and experience rich
multimedia and interactive content
and directly exchange information
with the scientiﬁc community. The
Voice of EPOS™ at ECR 2016 is a ﬁrst
step in this direction and I am sure
similar steps will follow.

PICK UP THE MICROPHONE
For the ﬁrst time, all poster presenters at ECR 2016 will have
the chance to take the stage and present their posters in person
to an international audience.
Presentations will take place hourly in our new EPOS™
Arena and will also be broadcast online via
the ECR Online streaming service.

myESR.org
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ESOR furthers ESR’s commitment
to education and training
In its tenth year, the European School of Radiology (ESOR) continues
to promote the European Society of Radiology’s strong and unfailing
commitment to investing in radiological education.
Its two main goals are still to
assist in harmonising radiological
education throughout Europe, by
supporting the implementation of
the European Training Curriculum,
and to raise the scientiﬁc proﬁle of
radiological education.
The past nine years of ESOR have
been marked by an outstanding
growth in a wide range of modular activities, including visiting
schools, seminars, tutorials, visiting professorship programmes,
visiting scholarships, exchange
programmes for fellowships and full
one-year fellowships. So far, ESOR
has delivered structured continuing
education to almost 15,000 residents
and board-certified radiologists
worldwide.
Furthermore, ESOR has gradually
evolved into a major, if not the major,
international provider of complementary education in radiology, as
it is now active worldwide. With its
expanded outreach programmes,
the ASKLEPIOS Courses, the AIMS
School and Seminars, the Visiting
Professorship Programmes and the
intercontinental scholarships and
exchange programmes for fellowships, ESOR is able to respond
adequately to the actual needs of
radiologists in the ‘developing’ world
following agreements between the
ESR and corresponding member

societies. The importance of ESOR’s
contribution to this end can be beer
appreciated if one considers the
statistics from the past few years.
Out of the 1,700 yearly participants
in ESOR activities, 80% are steadily coming from the radiologically
‘developing’ world, while over 50
percent of the scholarships, along
with 70 per cent of the exchange
programmes for fellowships, were
granted to applicants from Eastern
Europe, Latin America, China, the
Middle East and Africa.
In addition to impressive numbers,
ESOR is proud of being instrumental
in mobilising the resources available
for radiological education in Europe
and the world, and for creating a
long-term educational commitment
and structured network – the ESOR
community – through partnership.
All of this hugely appreciated use of
teaching resources has been implemented with the unlimited support
of highly esteemed and renowned
lecturers, tutors, mentors, volunteer
reference training centres, local
organisers, subspecialty and national
societies, academic institutions, and
valued industrial partners. ESOR is
greatly indebted to them all.
In 2016, ESOR is enriching its
portfolio by oﬀering an additional
ASKLEPIOS course in Russia, in
cooperation with the Russian Asso-

ciation of Radiology, and a Visiting Professorship Programme in
Uzbekistan, while re-introducing
nine ESOR courses for EDiR and
a Hybrid Imaging Course. In addition, ESOR is moving forward to
implement a new series of courses
on Hallmarks in Cancer Imaging in
cooperation with the Champalimaud
Foundation in Lisbon, while oﬀering,
for a second year, a small number of
structured, competitive and certiﬁed
full one-year fellowship programmes
in major radiology departments in
Europe.
I would like to encourage all of you
to participate in and beneﬁt from all
ESOR programmes, to use the opportunities oﬀered for exchange and
interaction, and to share the knowledge and skills needed to meet the
requirements of today and tomorrow. I am conﬁdent that ESOR will
maintain its leading role in serving
our vibrant community for years to
come and will continue to deliver
successfully, connecting the world
of radiology.

ESOR Session (European School of Radiology)
Thursday, March 3, 14:00–15:30, Room N
Advancing clinical practice: role of education
Moderators: L. Donoso Bach; Barcelona/ES
N. Gourtsoyiannis; Athens/GR

» Introduction
L. Donoso Bach; Barcelona/ES
» ESOR in action 2016
N. Gourtsoyiannis; Athens/GR
» Role of remodelling in delivering of learning
P.R. Ros; Cleveland, OH/US
» Role of referral guidelines and clinical decision support systems
L. Donoso Bach; Barcelona/ES
» MDTs and patient outcomes
R.H. Reznek; London/UK
» Role of research and innovation: essential ingredients for our
professional advancement
H. Hricak; New York, NY/US
» Awards

Nicholas Gourtsoyiannis is the
Educational & Scientiﬁc Director
of the European School of Radiology (ESOR) and chairman of the
ESR’s ESOR Commiee.

We proudly present the ESOR scholars and fellows 2015
SCHOLARSHIP PROGRAMME
2014
IN EUROPE
Gloria Beini, Siena/Italy
Metka Bradač, Maribor/Slovenia
Sonja Butorac, Tirana/Albania
Iztok Caglič, Žalec/Slovenia
Adriana Mirela Calin, Cluj-Napoca/
Romania
Réka Csernus, Budapest/Hungary
Anna Lucja Falkowski, Basel/
Switzerland
Bert Geerts, Gent/Belgium
Mariana-Mirela Gersak, Cluj
Napoca/Romania
Teodor Gheorghiu, Iasi/Romania
Hidayatullah Hamidi, Kabul/
Afghanistan
Elena Inchausti, Donostia/Spain
Olga Kucheruk, Moscow/Russian
Federation
Lazar Lazovic, Nis/Serbia
Rishi Philip Mathew, Mangalore/
India
Carmelo Messina, Milan/Italy
Elena Miglio, Latina/Italy
Alvaro Mauricio Morales Vargas,
Madrid/Spain
Murat Alp Öztek, Antalya/Turkey
Diana Penha Pereira, Lisbon/
Portugal
Robin Peters, Groningen/The
Netherlands
Vasileios Rafailidis, Thessaloniki/
Greece
Loizos Siakallis, Athens/Greece

Marieta Stoeva, Soﬁa/Bulgaria
Frederik Strobl, Munich/Germany
Madalina Brindusa Szep,
Cluj-Napoca/Romania
Francesca Tona, Roma/Italy
Lora Tsvetkova, Soﬁa/Bulgaria
Tom Verstraeten, Gent/Belgium
Maksim Zagura, Tartu/Estonia

SCHOLARSHIP PROGRAMME
2015 IN USA
Mahias Benz, Basel/Switzerland
(MSKCC Scholarship Programme)
Lovro Kavur, Zagreb/Croatia
(Case Western Scholarship
Programme)
Ainhoa Viteri, Bilbao/Spain
(MSKCC Scholarship Programme)

EXCHANGE PROGRAMMES
FOR ABDOMINAL RADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH ESGAR)
Pál Novák Kaposi, Budapest/
Hungary
Binit Sureka, New Delhi/India

EXCHANGE PROGRAMMES
FOR BREAST RADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH EUSOBI)

Andrea Luparia, Trento/Italy
Linda Metaxa, London/United
Kingdom
Cennet Şahin, Tekirdag/Turkey
Sara Viganò, Cernusco sul Naviglio/
Italy

EXCHANGE PROGRAMMES
FOR BREAST IMAGING
FELLOWSHIPS
(IN PARTNERSHIP WITH MSKCC)
Luca Carbonaro, San Donato
Milanese/Italy
Lucas Gennaro, Curitiba/Brazil

EXCHANGE PROGRAMMES
FOR CARDIAC RADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH ESCR)

EXCHANGE PROGRAMMES FOR
MUSCULOSKELETAL RADIOLOGY FELLOWSHIPS
(IN PARTNERSHIP WITH ESSR)

EXCHANGE PROGRAMMES FOR
THORACIC RADIOLOGY FELLOWSHIPS (IN PARTNERSHIP
WITH ESTI)

Neal Larkman, Leeds/United
Kingdom
Justyna Wagel, Wroclaw/Poland

Prerana Agarwal, Allensbach/
Germany
Archana Rai, Bangalore/India

EXCHANGE PROGRAMMES FOR
NEURORADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH ESNR)

VISITING SCHOLARSHIP PROGRAMME FOR CHINESE RADIOLOGISTS JO LI
(IN PARTNERSHIP WITH THE JO
LI CHARITABLE TRUST)

Prabath Kumar Mondel, Mumbai/
India
Richard Olatunji, Ogbomoso/
Nigeria
Georgios Velonakis, Athens/Greece
Ivan Vukasinovic, Belgrade/Serbia

Tuğba Akinci D’Antonoli, Istanbul/
Turkey
Irina Rjabceva, Riga/Latvia

EXCHANGE PROGRAMMES
FOR PAEDIATRIC RADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH ESPR)

EXCHANGE PROGRAMMES FOR
HEAD AND NECK RADIOLOGY
FELLOWSHIPS
(IN PARTNERSHIP WITH ESHNR)

Danko Batinic, Zagreb/Croatia
KVN Dhananjaya,
Thiruvananthapuram/India
Angélica María Rueda Mejía, Gava/
Spain

Darka Hadnađev Šimonji, Novi
Sad/Serbia
Shashank Sood, Gurgaon/India

#ECR2016

Rui Wang, Beijing/China

ONE-YEAR FELLOWSHIPS
Oscar Sabino Chirife Chaparro,
Barcelona/Spain
Víctor Rodríguez Laval, Madrid/
Spain
Claudia Libotean, Satu Mare/
Romania
Roman Rubtsov, Nikolaev/Ukraine
Federico Xavier Zarco Contreras,
Barcelona/Spain

The certiﬁcates will be awarded
during the ESOR Session today at
14:00 in Room N.
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BY LIAM MCKNIGHT

EBR and the European Diploma in
Radiology: building on success
The European Board of Radiology
(EBR) has successfully implemented
the European Diploma in Radiology (EDiR) and has now examined
more than 1,000 candidates. The
examination format has evolved
and aer signiﬁcant investment
will be moving to a new platform
from spring 2016. The EBR wishes
to expand the number of candidates
taking the examination to meet
demand. As part of these changes,
the oral part of the exam will change
to a skills exam, simulating a radiological report. The images will be
DICOM standard and will be a full
set of images rather than a few
snapshots. Candidates will have a
PACS that will allow Pan, Window
and Zoom, mirroring the clinical
workplace. Clinical information will
be provided and the candidates will

provide structured wrien reports.
They will also be asked speciﬁc questions relating to diﬀerential diagnoses, management and any further
imaging.
This will be a new module and will
be piloted at ECR 2016 with a modiﬁed
oral exam running in parallel. It is
anticipated that the new skills exam
will be implemented in summer 2016.
The EBR has had several dry runs
using the new platform, including
recent EDiR holders, and has satisﬁed the board and shareholders that
the new format will be successful.
Capacity constraints mean the
oral exam has had to change and
standardisation of cases will make
the skills exam more consistent and
make it easier to deliver larger candidate numbers. The whole cohort will
now see the same cases. It should

also be possible to deliver the examination at more sites, including at
multiple sites simultaneously. This
will save candidates time and money
and will give us the opportunity to
extend to the examination to new
countries. The whole exam can be
delivered in one day rather than
spread out over multiple days.
The new format will consist of 24
short cases and 75 multiple response
questions, as well as six to eight
longer wrien cases. The EBR will
decide on the ﬁnal number of cases
aer ECR 2016. The whole of the radiological curriculum will be sampled.
Diﬀerent modalities will be tested as
well as a range of diagnoses. Many
of the questions will be marked by
computer but the process will be
overseen by experienced examiners, who will make allowances for

Liam McKnight is Consultant Radiologist at Morriston Hospital
in Swansea, UK. He is an EDiR examiner and Chair of the EBR
Examination Commiee (currently Oral Examination Commiee).
minor spelling and typographical
errors. The examination will be more
consistent, as the candidates will all
be assessed by the same examiner
applying the scoring methodology.
These changes have been brought
about by the continued success of

EDiR and the need to expand the
capacity of the EBR to meet this
demand. Examples of the cases will
be provided on the EBR website, so
please visit the site to see what has
been done.

BY JAVENI HEMETSBERGER

ESR continues to highlight
pivotal role of patient safety
and quality of care
The ESR closely monitors EU legislation and initiatives and has over
the last few years successfully built
relations with relevant EU institutions and stakeholders. The main
aim of the ESR is to be acknowledged
as a major stakeholder in EU health
policies and to be involved in consultation processes for new legislative
initiatives in this ﬁeld. This requires
not only fostering a continuous
dialogue, but also developing and
strengthening relations with key
politicians and policymakers on the
European and national level. Therefore, the ESR is active in several
diﬀerent policy areas.
PUBLICATION
OF
THE
NON-BINDING GUIDE TO GOOD
PRACTICE FOR IMPLEMENTING
DIRECTIVE 2013/35/EU ON ELECTROMAGNETIC FIELDS
One of the ﬁrst policy areas the
ESR became actively involved in was
the EU Physical Agents Directive
seing minimum safety requirements regarding the exposure of
workers to risks arising from electromagnetic ﬁelds (EMF), which at
the time posed a serious threat to
the future use of magnetic resonance
imaging (MRI) technology. If the limit
values laid down in the former Directive were applied to MRI, they would
have prohibited MRI-guided surgery,
forbidden nurses from remaining
with patients during a scanning
procedure and impeded a number
of other MR applications, thus denying Europe’s patients access to this
life-saving technology.
In order to address these issues,
a coalition of patient groups, scientists, the medical community and
Members of the European Parlia-
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ment (MEPs), under the lead of the
ESR, founded the Alliance for MRI
in 2007.
Aer a six-year bale, the ESR-led
Alliance for MRI campaign obtained
a conditional derogation for MRI
scanners from the requirement
to comply with the exposure limit
values, ensuring continued patient
access and securing the future use
of MRI technology.
The revised EMF Directive
(2013/35/EU) was adopted in 2013,
requiring the development of a
non-binding guide to good practice
on the minimum health and safety
requirements regarding the exposure of workers to the risks arising
from physical agents (electromagnetic ﬁelds) for all sectors, including MR technology, to be published
before the Directive comes into
eﬀect in July 2016.
The contract was awarded to
Public Health England (PHE), who,
upon recommendation by the European Commission, consulted ESR
experts to contribute to Annex F of
the non-binding guide, titled Guidance on MRI.
Aer more than two years since
the publication of the call for drawing up a non-binding guide, the European Commission announced the
publication of the non-binding guide
to good practice for implementing
Directive 2013/35/EU Electromagnetic Fields.
This practical guide will assist
employers, particularly small-tomedium-sized enterprises, in understanding what they will need to do
to comply with the Directive. It may
also be useful for workers, worker
representatives and regulatory
authorities in EU Member States,

and consists of two volumes as well
as a speciﬁc guide for SMEs.
The ESR is pleased that aer all
these years of multi-stakeholder
engagement, the chapter on the
EMF Directive 2013/35/EU has been
successfully closed.
ESR’S QUALITY AND SAFETY
AGENDA
The ESR continues its eﬀorts to
raise awareness of patient safety
and quality of care at EU level.
Improving safety and quality of care
for patients is one of the top priorities of the ESR, which has led to
the development of initiatives such
as the EuroSafe Imaging Campaign
to promote radiation protection,
as well as the ESR Action Plan
for Medical Imaging, which was
launched at the European Parliament in November 2014.
The ESR Action Plan addresses
issues that are of key importance to
the ESR, such as the harmonisation
of training requirements for radiologists, eHealth and research.
Besides 41 national radiological
societies, as well as all 15 European
radiological subspecialty societies,
the members of the ESR Patient
Advisory Group, the European
Federation of Radiographer Societies
(EFRS) and the European Federation
of Organisations in Medical Physics
(EFOMP) endorse the ESR call for a
European Action Plan for Medical
Imaging.
With the launch of the ESR Patient
Advisory Group (ESR-PAG) including representatives of large pan-European patient organisations (e.g.
European Patients’ Forum, European
Federation of Neurological Associations etc.) in 2013, the ESR has set the
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ground for a common patient-centred approach in its work.
In order to ensure the ESR’s activities in the ﬁeld are recognised at
EU level and to implement concrete
measures addressed in its Action
Plan, the ESR’s leadership held a
number of meetings in Brussels
throughout the last year. These
bilateral meetings with key stakeholders included representatives
from the European Commission’s
Directorate-General for Health and
Food Safety (DG SANTE), Directorate-General for Communications
Networks, Content and Technology
(DG CNECT), Directorate-General
for Energy (DG ENER), the European Parliament and Member State
representatives in the course of their
council presidencies.
The ESR is conﬁdent that the
constructive discussions held in
Brussels will increase the visibility
of the profession’s key objectives
and will positively aﬀect the healthcare environment for the beneﬁt of
Europe’s patients.
eHEALTH AND TELEMEDICINE
The ESR takes particular interest in the ﬁeld of telemedicine and
teleradiology, reiterating the need for
clear regulation of quality and safety
aspects, ensuring beer quality of
care and patient safety.
The ESR is a member of the
eHealth Stakeholder Group, established by the European Commission
in 2012. The Group is made up of
several diﬀerent stakeholders such
as health professionals, patient
group and industry representatives
in order to contribute to the development of legislation and policy related
to eHealth. Policy areas of speciﬁc

interest include relevant actions of
the Digital Agenda for Europe on
eHealth and the eHealth Action Plan.
The term of the ﬁrst eHealth Stakeholder Group ended in 2014.
In December 2015, the European
Commission launched the call to
renew the eHealth Stakeholder
Group, calling on interested stakeholders to nominate experts for a
mandate of three years, the ESR
nominated three experts in response
to the renewal of the eHealth Stakeholder Group.
Apart from the ESR’s active engagement in the dossiers mentioned
above, the ESR is closely monitoring
several other policy areas including
the legislative proposal on medical
devices, the implementation of the
revised data protection legislation.
It also advocates the use of clinical
decision support systems, as well as
referral guidelines in the course of
the Euratom Basic Safety Standards
directive.
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Radiologists have key role to
play in Sweden’s new cancer
patient pathways
The Swedish Society of Radiology
(SSMR) is proud to report that most
Swedish radiologists are members of
our society, and that we enjoy wide
recognition and support for our
work. The purpose of the society is
to support the development of medical imaging by arranging courses and
congresses with scientiﬁc content
and providing forums for sharing
scientiﬁc research results. The society also supports education in medical imaging and acts as an institution
for international collaboration on
scientiﬁc and educational maers.
Its purpose is also to support professional and economic interests for
those members associated with our
society and the Swedish Medical
Association.
Currently, the work of the society
focuses on three major issues:
RADIOLOGY
TRAINING
CURRICULUM
The Swedish Board of Health
and Welfare reorganised all medical
training curricula in 2008, and the
ﬁelds of radiology, nuclear medicine
and clinical physiology became one
medical speciality, called ‘imaging
and functional medicine’. In 2015,
the Swedish Board of Health and

Welfare performed yet another reorganisation of the medical specialities,
and divided imaging and functional
medicine into three separate specialities with a small common trunk.
The Swedish Society of Radiology
has been heavily involved in many
aspects of these reorganisations,
including the creation of a new
(ESR-compatible) curriculum, as
well as in ongoing discussions with
the societies of clinical physiology
and nuclear medicine on how to best
collaborate in the future. While many
countries in Europe move radiology
and nuclear medicine closer together,
they are now moving slightly apart
in Sweden.
RESEARCH
Research by Swedish radiologists
is scarce, and we are discussing diﬀerent ways to encourage, facilitate and
support research amongst residents
and radiologists. In the two most
recent radiology training curricula
(also in other medical specialities),
a research project is mandatory. We
are encouraging radiology residents
to present research projects at our
national congress and at the ECR,
by oﬀering stipends for accepted
abstracts, and are hoping that this

mandatory research project will lead
to new research interests. We also
distribute research stipends from
our Society each year, to promote
young radiologists to pursue
research projects. This is one of our
main concerns for coming years, and
suggestions on how to increase the
interest in research are welcome!
CANCER PATIENT PATHWAYS
As previously done in Norway and
Denmark, Sweden is now developing standardised cancer patient
pathways, in which signs and suspicions of certain cancer diagnoses
will follow a pre-deﬁned track of
care. This includes clinician visits
and examinations, as well as workups with radiology, pathology and
laboratory tests. So far, in Sweden, 26
cancer types have been selected for
cancer patient pathways, and more
are in line. The rationale for creating
standardised pathways of work-up,
treatment and follow-up for cancer
patients is to make the standard
of care equal across the country.
Sweden has a tax-funded, public
health system, which is supposed to
be equal and fair for all citizens, but
this has not been the case for cancer
patients in the past.

Radiology oen plays a decisive
role in the course of determining
whether patients have a malignancy
or not. Radiology is also in most
cases the tool used when evaluating treatment eﬀects and follow-up,
which means there is an important
role for the Swedish Society and the
radiologists in Sweden to play in the
multidisciplinary national groups
creating the standardised pathways. The big challenge is then for
the diﬀerent healthcare regions in
Sweden to implement the pathways,
which also calls for the participation
of radiologists.
The opinion of the Swedish Society of Radiology is that the cancer
patient pathways are useful and can
make it possible to create equal care
across the country. However, the
shortage of radiologists and in some
areas radiology equipment (mostly
MR and PET/CT scanners) is a challenge, as is meeting the relatively
short lead times for the radiological
part of the pathways.

Prof. Henrieae Ståhlbrandt is
president of the Swedish Society
of Medical Radiology.
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TOP TIPS for teaching students
and junior doctors
BY CHRISTIANE NYHSEN

PART 2:
RADIATION RISKS – TRUE OR FALSE?
Do you know the real radiation risks and what to teach students as well as junior
doctors? Are you uncertain answering questions from concerned patients? Have
you ever heard of ‘hormesis’ or ‘adaptive response’? If not, then please read below
an interview with the expert Prof. Peter Vock, professor emeritus at the University
of Bern and senior consultant radiologist at Bern University Hospital (Inselspital) in
Bern, Switzerland. Get your facts right for the future (and learn about the radiation
research uncertainties that still pose many questions).

Prof. Peter Vock is professor
emeritus at the University of
Bern and senior consultant
radiologist at Inselspital
University Hospital in Bern,
Switzerland. He chaired the
Institute of Radiology of the
University of Bern from 1989
to 2012. His research interests
focus on chest imaging, CT,
and particularly radiation
protection. He is Deputy Editor
of European Radiology and
a member of the Steering
Commiee of the EuroSafe
Imaging Campaign.

ECR Today: As a radiology trainee
I was taught by a consultant that
one CT head scan carried a 1 in 3,000
risk of causing a brain tumour. Similar things are mentioned in various
teaching ﬁles. Is this actually true?
Peter Vock: A number of studies
have observed similar ﬁndings of
an increased brain tumour rate in
patients (mostly children) having
undergone CT examinations as
compared to controls. Unfortunately,
all of these publications have methodological deﬁciencies and, thus,
epidemiological proof of such a
relation has not been shown. Most
importantly, studies in the U.K., in
Australia and in Taiwan observed
an elevated relative risk but did not
analyse the reasons for performing CT; this opens the probability
of ‘confounding by indication’ or
‘reverse causation’: early symptoms
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of undetected tumour, or of factors
that predispose to tumour, might
have been the indications for the
CT scans. Furthermore, when these
tumours were compared to other
radiation-induced tumours (e.g.
those observed in Japanese atomic
bomb survivors), several inconsistences were observed, regarding the
location of tumours (brain tumours
even aer CT scans of other body
areas), the types of tumours encountered, the latency period, and the
most sensitive, age at exposure.
Nonetheless, such publications have
increased awareness of the risk of
medical diagnostic uses of ionising
radiation.
Reference: ICRP 2013 Proceedings,
Annals of the ICRP, J.D. Boice, Radiation epidemiology and recent paediatric computed tomography studies
ECRT: Which common misconceptions about radiation risks have
you come across and what are the
evidence-based facts?
PV: Justiﬁcation of a diagnostic
examination using ionising radiation requires that the beneﬁt is more
important than the risk. Many of us
have diﬃculties in comparing an
immediate beneﬁt with a small but
very likely signiﬁcant risk that might
only become eﬀective aer decades.
It is my biggest concern that some
people get anxious in this situation
and reject an important exam even
when there is an obvious beneﬁt,
whereas others (both referrers, radiologists and patients) consider the
scientiﬁc uncertainty of the risk level
at very low doses (below around 40
mSv of eﬀective dose) to be an argument for ignoring the risk altogether.
ECRT: Could exposure to low
levels of radiation actually be good
for you? What is your personal
view of the theory of ‘hormesis’ and
the concept of adaptive response?
Would you visit a ‘radiation spa’?
PV: To start with the answer to
the last question: I would never visit
a ‘radiation spa’. But, to be honest,
scientiﬁc data also exist that support
‘hormesis’, with a beneﬁcial radiation
eﬀect at very low doses, and both
theories fall within the conﬁdence
intervals. By the way, other hypoth-

eses cannot be excluded either, e.g.
adaptive response with a threshold
eﬀect, or even a bystander eﬀect with
over-proportional risk at very low
doses. My pragmatic approach is to
use the linear relation (LNT model)
for justiﬁcation purposes, being
aware of the scientiﬁc uncertainty.
There is a new additional argument
for not using hormesis or adaptive
response in medical radiation protection: in the recent INWORKS study,
nuclear plant workers in three countries with an average cumulative
dose to the colon of 20.9 mSv (median
4.1 mSv) had a signiﬁcantly increased
mortality from solid cancers. First,
this clearly supports the LNT theory,
and second, this type of occupational
exposure is not fully diﬀerent from
medical diagnostic exposure, where
patients oen undergo repeated
examinations over time, easily reaching around 20 mSv.
Reference: Richardson DB, Cardis
E, Daniels RD, et al., Risk of cancer
from occupational exposure to ionising radiation: retrospective cohort
study of workers in France, the United
Kingdom, and the United States
(INWORKS), BMJ 2015;351:h53 59.
ECRT: What do you think medical
students should know about radiation protection and radiation risks?
Where should this be included in
the undergraduate curriculum?
PV: The ESR has developed a
Curriculum for undergraduate radiological education, which can be
found within the education section
of myESR.org and deﬁnes the knowledge, skills, competences and aitudes required. I fully support this
curriculum.
ECRT: What do you think junior
doctors and radiology trainees
should know about radiation
protection and radiation risks?
PV: The ESR similarly has
suggested a European Training
Curriculum for Radiology, which
can also be found on myESR.org,
that deﬁnes the knowledge, skills,
competences and aitudes required,
and (for radiation protection) follows
publication No.175 of the European
Commission: GUIDELINES ON
RADIATION PROTECTION EDUCA-
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TION AND TRAINING OF MEDICAL PROFESSIONALS IN THE
EUROPEAN UNION.
ECRT: Which radiation incidents (related to medical exposure
seings) have you come across?
What can happen if precautions
are not in place and safety issues
are disregarded?
PV: To my knowledge, the term
of radiation incidents has not been
deﬁned uniformly but is usually
used for the so-called tissue reactions (previous term: deterministic
eﬀects); in contrast to cancerogenesis
and hereditary eﬀects (the so-called
stochastic eﬀects), tissue reactions
do not appear below a relatively high
local threshold dose, and above this
dose their severity increases with
the dose. Excluding incidents in
radiooncology, two types of tissue
reactions have been observed in
diagnostic and interventional radiology: hair loss under inappropriately
high and repeated exposure during
brain perfusion CT perfusion scans
in stroke patients, and skin injuries
under mostly interventional ﬂuoroscopy; these reactions range from
acute hair loss and inﬂammation to
exudation, poorly healing exulceration and chronic changes, such as
permanent hair loss, dyspigmentation, induration and ulcers.
Both types of radiation incidents
are avoidable by appropriate planning and optimisation.
ECRT: What is your opinion about
screening programmes that involve
ionising radiation (particularly
screening programmes that suggest
repeat CT scans)?
PV: There are a number of problems with all types of screening
programmes that are not speciﬁc to
those using ionising radiation but
which, of course, also apply to them.
Strict quality assurance and formal
approval of such programmes, based
on scientiﬁc facts, by a public body
are most important prerequisites.
Using imaging procedures with
ionising radiation asks for an even
more critical justiﬁcation and optimisation. As these are asymptomatic individuals, beneﬁts are oen
less evident than in a severely sick

patient, and risks mean mostly that
a normal member of the population
will become a patient. Individuals
should therefore be provided with
as much information as possible
prior to giving consent, including the
possibility of false positive ﬁndings
and their sometimes risky and costly
consequences.
ECRT: Which personal experiences have you had as a patient or
accompanying a relative or friend
receiving medical care and how
have these encounters changed
your practice?
PV: I have been lucky until now
and do not have a lot of experience
with medical care. However, the few
situations have shown me the need
for a more patient-centric orientation of all medical processes, which
may be quite diﬃcult, above all in a
public health system.
ECRT: Can you recommend
anywhere to ﬁnd further information about these important topics?
PV: Sorry, this is a project of its own
and cannot be summarised in a few
sentences. However, important information can be found at the websites
of the International Commission on
Radiological Protection, ICRP (www.
icrp.org), the International Atomic
Energy Agency, IAEA (hps://rpop.
iaea.org/RPoP/RPoP/Content/index.
htm), the United Nations’ Scientiﬁc Commiee on the Eﬀects of
Atomic Radiation, UNSCEAR (www.
unscear.org), and the European
Commission (hp://ec.europa.eu/
energy/en/topics/nuclear-energy/
radiation-protection/radiation-medical-use) Furthermore, ESR eLearning modules cover several diﬀerent aspects of radiation protection
(hps://cslide.ctimeetingtech.com/
library/esr/browse/search/3r).

Interview conducted by
Dr. Christiane Nyhsen, consultant
radiologist at Sunderland Royal
Hospital, UK, and former chairperson of the ESR Radiology Trainees
Forum.

BALTHUS
BALTHASAR
KLOSSOWSKI
DE ROLA
AN EXHIBITION AT THE
BANK AUSTRIA KUNSTFORUM WIEN

Balthus, Pierre et Bey Leyris, 1932
© Balthus
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For the ﬁrst time in Austria the Bank Austria Kunstforum
Wien is presenting a retrospective of the work of Balthasar
Klossowski de Rola (1908–2001), called ‘Balthus’, one of the
great lone wolves among the painter personalities of the
twentieth century. The exhibition casts light on Balthus’s
work, starting with his early inspiration from the quarocento, then going on to the works revolving around Surrealism and neue Sachlichkeit (‘New Objectivity’) encompassing
France, the German-speaking regions and Italy, and ﬁnally to
his preoccupation with East Asian art. Balthus, who never
put representational art to question, remained aloof from
all avant-garde developments and cultivated his own style of
‘diﬀerent Modernism’.
His oeuvre is moulded by the intellectual and polyglot environment in which he grew up: Rainer Maria Rilke was his
mentor, Wuthering Heights by Emily Brontë inspired him as
much as the world of Lewis Carroll’s Alice in Wonderland. He
befriended Antonin Artaud and Alberto Giacomei – in later
years also David Bowie and Bono. His brother Pierre Klossowski, André Gide’s secretary, is the translator of Friedrich
Hölderlin and Walter Benjamin, his preoccupation with de
Sade is reﬂected in several of his writings.

To appreciate Balthus’s consistently structured painting,
which shows no expressionist elements whatever, we must
discover the mysterious, archaic and also uncanny aura of his
pictures, explore worlds that summon up the fantasies and
imagination of our childhood – also without sparing ourselves
a certain cruelty. The exhibition traces this assessment of
Balthus as an artist beyond the pale of normality: Balthus,
who by means of subtle nuances sets up a frozen, enigmatic
harmony, in his own words: “I have always felt the need to ﬁnd
the extraordinary in the ordinary; to suggest, not to determine,
always to leave something enigmatic in my pictures.”
The support of the artist’s family and loans from international collections – Centre Pompidou, musée national d’art
moderne, Paris, The Art Institute of Chicago, Tate London,
The Metropolitan Museum of Art, New York – underscores
the signiﬁcance of this project.
This exhibition is a cooperation with the Scuderie del Quirinale, Rome and the Villa Medici, Rome.

Balthus, La Rue I, 1929
© Balthus
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Bank Austria
Kunstforum Wien
Freyung 8
1010 Vienna
Opening hours:
Daily 10 am–7 pm
Friday 10 am–9 pm
www.kunstforumwien.at

Bank Austria Kunstforum Wien
The Kunstforum is a top address for art lovers, especially for
classical modern painting of the post-war years. Every year,
300,000 people visit the temporary exhibitions held in this
private institution, shows that are unique across the globe.
Leading museums present their works here as well as private
collectors. Whether van Gogh or Miró, Kandinsky or Chagall,
Warhol or Lichtenstein, the great names of art are united
here. Since 2000, there have also been exhibitions devoted
to contemporary artists.

Balthus, Grand paysage à l’arbre
(Cour de ferme à Chassy), 1960
© Balthus
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Adriana Kučerová as Rosina in Il Barbiere di Siviglia by Giachino Rossini
© Wiener Staatsoper / Michael Pöhn

Tilo Nest and Maria Happel in Muer Courage und ihre Kinder by Bertolt Brecht
© Georg Soulek / Burgtheater

Johanna Wokalek and Martin Wuke in Platonov
by Anton Tchechov
© Georg Soulek / Burgtheater

Khatia Buniatishvili
© Nicolas Brodard

THEATRE & DANCE
›

PLATONOV
by Anton Tchechov

CONCERTS & SOUNDS
›

» Akademietheater | 19:30
1030 Vienna, Lisztstraße 1
Phone: +43 1 51444 4145
www.burgtheater.at

›

MUTTER COURAGE
UND IHRE KINDER
by Bertolt Brecht

»

Konzerthaus (Classical Music) | 19:30
1030 Vienna, Lothringerstraße 20
www.konzerthaus.at

›

KHATIA BUNIATISHVILI, PIANO;
RENAUD CAPUCON; VIOLIN
A. Dvořák: Romantic Pieces op. 75; E.
Grieg: Sonata c minor op. 45; C. Franck:
Sonata a major

» Burgtheater | 19:30
1010 Vienna, Universitätsring 2
Phone: +43 1 51444 4145
www.burgtheater.at

›

FLÜGEL
Robert Palfrader & Florian Scheuba, two
of Austria’s most well-known satirists,
try to take the bull by the horns

» Musikverein (Classical Music) | 19:30
1010 Vienna, Bösendorferstraße 12
www.musikverein.a

» Rabenhof | 20:00
1030 Vienna, Rabengasse 3
Phone: + 43 1 712 82 82
www.rabenhoheater.com

›

IMPERIUM
by Jan-Christoph Gockel & Tobias
Schuster, based on the novel by
Christian Kracht

» Schauspielhaus | 20:00
1090 Vienna, Porzellangasse 19
Phone: + 43 1 317 01 01
www.schauspielhaus.at

›

ORF RADIO-SYMPHONIEORCHESTER
WIEN, conductor CORNELIUS
MEISTER
JOCHEN SCHMECKENBECHER,
BARITONE
J. Haydn: Overture ‘Acide e Galatea’
Hob. Ia/5; G. Mahler: Adagio from
Symphony No. 10; F. Cerha: Baal Songs

›

Akkordeonfestival
VESNA PETKOVIC TRIO (SRB/A) /
TORI TANGO (SL/A/CU)

»

Porgy & Bess (Jazz) | 20:30
1010 Vienna, Riemergasse 11
www.porgy.at

›
»

SAVIOURS (US) + PASTOR (Austria)

OPERA & MUSICAL
›

MY FAIR LADY
Musical by Frederick Loewe

»

Volksoper | 19:00
1090 Vienna, Währingerstraße 78
www.volksoper.at

›

IL BARBIERE DI SIVIGLIA
by Gioachino Rossini, conducted
by Marco Armiliato
With Pavel Kolgatin, Alfred Šramek,
Elena Maximova, Marco Caria, Sorin
Coliban

»

Wiener Staatsoper –
Vienna State Opera | 19:00
1010 Vienna, Opernring 2
www.wiener-staatsoper.at

›

MOZART!
by Michael Kunze & Sylvester Levay

»

Raimundtheater | 19:30
1060 Vienna, Wallgasse 18–20
www.musicalvienna.at

Arena (Alternative Music) | 20:00
1030 Vienna, Baumgasse 80
www.arena.co.at

DER GOCKEL
by Georges Feydeau

» Theater in der Josefstadt | 19:30
1080 Vienna, Josefstädter Straße 26
Phone: +43 1 42 700 300
www.josefstadt.org

›

ZU EBENER ERDE UND
ERSTER STOCK
by Johann Nestroy

» Volkstheater | 19:30
1070 Vienna, Neustigasse 1
Phone: 43 1 52111 400
www.volkstheater.at
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Please note that all theatre performances are in German.
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