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How multiparametric imaging
can lead to clearer images and
more accurate diagnoses

Experts strive to assess
impact of artificial intelligence
and big data

Machine learning and AI come to the
fore among imaging informatics
exhibits at ECR 2018

Heads of department encourage
final year residents to take EDiR

BY VIVIENNE RAPER

Cyber security threats represent
serious challenge to radiology’s future
Keep aware of the need to protect imaging equipment from cyber risks that pose a threat
to the safety of patients and institutions, urged Prof. Jacob Sosna, president of the Israeli
Radiology Association. There is a terrifying possibility that a cyber attacker could alter
the radiation dose given to a patient during a CT scan, and an attack on the hospital’s airconditioning may shut down and damage CT and MRI machines that function within a
narrow temperature range, he warned ahead of today’s session on cyber security.

Clinical security vulnerabilities and hot spots, 2016: unprotected DICOM servers worldwide.
Provided by Dr. Oleg Pianykh.
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“At home, everything is computerised, and we need to be aware
that our work environment is the
same,” Sosna said. “We are all connected to the web and threatened by
cyberattacks.”
In a slightly less alarming scenario,
a ransomware attack might block
access to patient data unless a bitcoin ransom is paid. He plans to give
examples during his talk, including
the WannaCry ransomware attack
that hit the U.K.’s National Health
Service (NHS) in May 2017.
Sosna, who is chairman of the
radiology department at Hadassah Medical Centre in Jerusalem,
recommends asking vendors about
cyber security when procuring
new equipment. Radiologists also
should be aware of the security
risks posed by patients and staff
bringing in external data, such as
MRI images on a USB stick or a

CD, which could be infected with
computer viruses.
The challenges of delivering cyber
security will be discussed by Prof.
James Brink, radiologist in chief at
Massachusetts General Hospital
(MGH) and professor of radiology
at Harvard Medical School. He will
explain how the Health Insurance
Portability and Accountability Act
(HIPPA) of 1996 protects the medical records of U.S. citizens.
“My intent is to explain how this
law has become more challenging to
implement in the world of big data,”
he said, adding that to learn about
artificial intelligence and machine
learning tools, it may be necessary
to share millions of patient records
with external partners and this
creates more opportunities for a
data breach.
continued on page 2
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Radiology servers worldwide are
also disturbingly vulnerable to cyber
threats. Dr. Oleg Pianykh, director of
the medical analytics group in the
MGH department of radiology, performed a worldwide security scan
for Digital Imaging and Communications in Medicine (DICOM) vulnerabilities. The scan discovered an
estimated 2,774 non-secured hospital
servers worldwide, half in the U.S.,
willing to share their data outside of
their environment and unprotected
by a firewall.
“When you manage protected
health information in a world of
machine learning, and then couple
this with vulnerabilities, there’s a
substantive challenge to address as
a profession,” Brink said.
He admits there’s no immediate
easy solution to the big data challenge, but patient records can be protected by a variety of means. Although
anonymisation algorithms aren’t perfect, they can be used as a risk mitigation strategy. Anonymised data
can be maintained behind a firewall
and external partners credentialed
in data security before giving
them access.
When it comes to protecting servers globally, Brink explained that

the American College of Radiology
is developing a security test to alert
radiologists that their servers may
be vulnerable.
At today’s session, new data protection legislation in Europe will
be discussed by Prof. Christoph
Becker, professor of radiology
and chair of the Department
of Imaging at Geneva University
Hospitals, Switzerland.
When the General Data Protection Regulation (GDPR) comes into
force in May 2018, radiologists and
radiology departments will have
to observe new rules on protecting digital imaging data in daily
clinical practice. For example, they
will need to obtain explicit consent from patient before sharing
their data, unless their national law
allows for derogations. In addition,
patients have the right to obtain
information about their health
record, including digital copies of
images and diagnostic reports.
“We now have a Europe-wide
legal framework for data processing, including imaging,” he noted.
“Depending on local/national law,
radiologists have to comply with
these requirements.”
Becker adds that although some
countries and hospitals are up to
date, some organisational change
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will be needed for those not already
in line with the regulations. There’s
also a need to find a compromise
between protecting personal health
data, forbidding processing without
informed consent, and using big
data to advance science.
The
compromise
between
research and patient privacy is the
focus of a talk by Erik Briers, PhD,
a member of the Patient Advisory
Group of the European Society
of Radiology.
“Patients need to be in control
of their data, but they do wish
their data to be used, not only for
their personal health but also in
the context of research and clinical trials, which might benefit other
patients,” he said.
Briers explained that patients
with complex diseases, such as cancer, often accumulate a huge volume of data throughout their treatment journey, such as pathology,
lab and radiology reports. It’s essential that these reports are shared
with treating clinicians to get the
patient the right treatment.
However,
although
patients
are generally happy for data to be
shared for clinical research, they’re
often less happy for data to be given
to an insurance company or a family
member, because they might abuse

the situation. An insurance or mortgage company could use the data to
refuse a loan, for example. Employers may refuse to employ someone
who’s had a serious disease or, if the
patient relapses later, they could dismiss them for not revealing an illness.
For this reason, in France there is a
law that – after two or three years
– a serious disease will be forgotten,
Briers explained.

He believes that patients have
an altruistic sense that means they
often want to share data above and
beyond their medical reports – provided it’s used carefully. Diseases
come from somewhere, and it can
be useful for researchers to know
people’s employment records if, for
example, all workers at a chemical
plant have developed leukaemia.

ESR Patient Advisory Group Session
Saturday, March 3, 16:00–17:30, Room L 8
ESR-PAG 2 Big data: implications for medical imaging and
the need for data protection and cyber security
»»Chairpersons’ introduction
N. Bedlington; Vienna/AT
L.E. Derchi; Genoa/IT
»»Implications of protection of medical imaging data:
a European perspective
C.D. Becker; Geneva/CH
»»Cyber security in radiology
J. Sosna; Jerusalem/IL
»»Importance of data protection from a patient’s view
E. Briers; Hasselt/BE
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BY BECKY MCCALL

How multiparametric imaging can
lead to clearer images and more
accurate diagnoses
The more pieces of the puzzle and the more parameters you have, then the more complete
the picture, leading to an easier and more accurate diagnosis and a lower biopsy rate,
explains Dr. Katja Pinker-Domenig, from Memorial Sloan-Kettering Cancer Center, New
York. In view of this background, she’s convinced multiparametric MRI (mpMRI) and
mpPET/MRI can provide more information to achieve the goal of precision medicine,
facilitating the tailoring of therapy to the specific characteristics of the individual.

»»Experiences from the US
J.A. Brink; Boston, MA/US
»»Panel discussion: What is the future direction of data
protection and cyber security in medical imaging?

BY ANTHONY LARK

From Vienna to Beijing:
taking ECR 2018 to China
Three years ago, a bold step was taken to deliver the ECR to a wider audience. ECR Online,
a platform where congress sessions can be video-streamed live or as recordings, was
established, enabling those unable to travel to Vienna to partake in the ECR.
In a new move, aimed at further
expanding the reach of the congress, Mandarin subtitles will be
made available for over 500 sessions recorded at ECR 2018. The

project, dubbed ‘ECR Online Goes
China’, will see 50 Chinese radiologists travel to ECR 2018 and attend
sessions that they will later provide
subtitles for. Those subtitles will be

added to their corresponding videos on ECR Online in the weeks following the congress.
Despite China being home to
the largest population of regis-

tered radiologists in the world, only
1.7% of the 5,687 people who livestreamed ECR 2017 via ECR Online
were Chinese nationals. This figure
reflects in part a linguistic barrier,

which ECR Online Goes China aims
to remove, paving the way for more
radiologists to experience and benefit from ECR 2018.

Multiparametric PET/MRI of the breast at 3T shows grade 2 invasive ductal carcinoma (IDC) in the retroareolar area in the left breast of a 46-year-old
woman. The irregular shaped and partly spiculated mass lesion demonstrates (A) initial strong enhancement of rim followed by a wash-out (B). DWI shows a
restricted diffusivity (C) and low apparent diffusion coefficient (ADC) values (0.86 ×10-3mm2/s) (D). The lesion is 18F-FDG-avid with an SUVmax of 4.5, further
hinting at malignancy (D). Multiparametric PET/MRI accurately classified the lesion as BI-RADS 5 (highly suggestive of malignancy).
Images provided by Dr. Katja Pinker-Domenig.

FDG PET/MRI of a right-sided mesothelioma showing anatomic (T1),
functional (ADC, b900) and molecular (18F-FDG) data that may allow better
phenotyping and staging in a multiparametric approach to cancer imaging.
Images provided by Prof. Gary Cook.

“My cancer is not your cancer,
and breast cancer is a diverse collection of diseases, not one disease,”
she noted. “We are getting a greater
understanding of what these different cancers are and what they
require for treatment. Currently,
most information comes from tissue biopsy but there is a wealth of
information in imaging, which will
facilitate precision medicine based
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on underlying mutations of the
tumour and a patient’s characteristics. MRI and PET/MRI will play a
key role here.”
In using mpPET/MRI to map cancer, the hallmarks (functional capabilities) of the disease are targeted.
These include sustained proliferative signalling, evasion of growth
suppressors, resistance to cell
death, enabling replicative immor-

tality, inducing angiogenesis, and
activating invasion and metastasis.
“Our underlying hypothesis to
imaging cancer is that by imaging
these six established hallmarks,
we can say whether it is a cancer
or not. In the future this will go
beyond diagnosis alone but will
determine if it is a lethal cancer
or not and avoid over-diagnosis,”
said Pinker-Domenig, who is also
based at the Medical University
of Vienna.
Later today, in a session on
hybrid imaging in oncology, she
plans to discuss the ability of
mpMRI to quantify and visualise multiple functional processes
in breast cancer imaging. Her presentation relates to PET/MR of
breast tumours.
Pinker-Domenig explained that
mpMRI combines several different
MR methods, and theoretically it
is possible to add as many parameters as desired. However, in clinical
practice, usually only two or three
parameters are used.
The mainstay in breast mpMRI
is dynamic contrast-enhanced
(DCE) imaging. By providing both
high-resolution morphological and
functional information on tumour
angiogenesis, DCE imaging detects
a key trait of new tumour development in the breast. In the clinic,
other parameters added to this are
usually diffusion-weighted imaging

#ECR2018

(DWI) and optional spectroscopy.
Further parameters are in the pipeline, but are not yet translated to
the daily clinic.
DCE MRI is extremely sensitive
and hardly misses any cancers with
sensitivities ranging from 90–100%,
she pointed out. “The problem is
we see benign lesions too because
there are overlaps in enhancement characteristics and morphology with malignant lesions. This
can lead to unnecessary biopsy, and
makes the case for improving specificity by adding on parameters. This
is where DWI has established itself
in breast cancer in recent years to
increase the specificity when combined with DCE MRI.”
Within DWI, there are different
models that comprise emergent
parameters, and likewise with spectroscopy, continued Pinker-Domenig, it is possible to look at nuclei
other than protons, for example
phosphorus or sodium spectroscopic imaging. However, phosphorus and sodium imaging work
better in ultra-high field scanners
that have limited availability in
clinical centres.
Some emergent parameters may
help to provide a more detailed
visual description of the tumour,
but they require validation to determine if they can offer a realistic
solution to diagnosis and treatment
monitoring in the clinic. Theoreti-

cally, parameters to assess each of
the six hallmarks exist, either using
a surrogate or more direct marker,
but in reality, currently, features
are chosen that can be detected
with DWI and DCE imaging,
she continued.
Turning to PET/MRI for treatment monitoring, Pinker-Domenig said that one notable challenge
is the rapidly changing landscape
with new chemotherapies and targeted treatments. To track the hallmark of enhanced metabolism
and glucose uptake in a tumour,
FDG PET/MRI visualises increased
glucose uptake very specifically.
“With breast imaging the added
benefits of FDG-PET are relatively
limited,” she pointed out. “It is good
at picking up malignancies, but
DCE MRI alone has a sensitivity of
almost 100%, so there is little that
can be added in terms of detecting cancers. However, for picking
up distant metastases, FDG-PET is
indisputably the best.”
Regarding the future of mpPET/
MRI, Pinker-Domenig emphasised that surgeons often want
it because it provides a roadmap
that improves surgical planning
and reduces operating room time.
“If they know where the cancer
is located, they can plan better
and the patients have fewer
positive margins.”
During today’s session, Prof. Gary
Cook, professor of clinical PET at
King’s College London, U.K., will
present on the role of hybrid imaging in thoracic malignancies. He
will focus on how FDG PET/CT is
now routine and indispensable in
the management of thoracic malignancies. Moreover, he thinks different tracers and investigative, analytic methods (machine learning/
radiomics) may further enhance
the role of PET/CT.
FDG PET/CT can be useful in the
management of solitary pulmonary
nodules and the staging of lung cancer and mesothelioma, and it helps
to differentiate the high glycolytic
metabolism of malignant cells from
benign processes, together with
providing morphologic information
from CT that can add specificity, he
pointed out.
“This helps manage patients with
pulmonary nodules that are difficult to biopsy and stage patients
with proven lung cancer or malignant mesothelioma before curative attempts at treatment,” Cook

continued on page 5
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MY THESIS
IN 3 MINUTES

noted. “However, whilst FDG PET/
CT shows high sensitivity in pulmonary nodules (>90%), specificity
is less good (~80%) as enhanced glucose metabolism may occur in some
benign inflammatory and granulomatous diseases.”
He described aspects of underlying tumour biology that may have an

impact on decisions around personalised treatment. For example, determining the level of hypoxia within
a malignant tumour can be useful
because hypoxia confers resistance
to radiotherapy and chemotherapy
and may influence decisions to use
hypoxia-modifying drugs.
Echoing Pinker-Domenig, Cook
said that additional parameters
can be extracted from FDG PET/CT

scans. These can be invisible to the
naked eye, but can give additional
information on the underlying biology, phenotype and aggressiveness
of a lung cancer.
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Special Focus Session
Saturday, March 3, 14:00–15:30, Room O
SF 15a Hybrid imaging in oncology
»»Chairperson’s introduction
M.E. Mayerhöfer; Vienna/AT
»»Role of hybrid imaging in thoracic malignancies
G. Cook; London/UK
»»Prostate cancer: the ‘killer application’ for MR/PET?
M.R. Makowski; Berlin/DE
»»MR/PET of breast tumours
K. Pinker-Domenig; Vienna/AT
»»MR/PET of pelvic cancers
P.R. Ros; Cleveland, OH/US
»»Panel discussion: Does the multiparametric approach
have a clinical benefit?

Visit our spectacular new location
SKY HIGH STAGE and join 240 daring
colleagues presenting their scientiﬁc
theses in just three minutes!

BY MÉLISANDE ROUGER

Trojanowska to deliver honorary
lecture on neglected form of cancer
Polish radiologist Agnieszka Trojanowska will shed light on human papilloma virus
(HPV)-induced squamous cell cancer of the head and neck, a common yet long neglected
type of cancer. In an interview with ECR Today, she also explained the origins of her
passion for head and neck imaging, and how radiologists will increasingly benefit from
computer science.

Agnieszka Trojanowska from Lublin,
Poland, will speak on HPV-induced
squamous cell cancer of the
head and neck in her Honorary
Lecture today.

Dr. Agnieszka Trojanowska,
assistant professor in the department of radiology and nuclear
medicine at Lublin University Hospital, is an internationally recognised specialist in head and neck
imaging. Her special interest for
oncology and her natural curiosity led her to agree to deliver the
Josef Lissner Honorary Lecture on
HPV-induced squamous cell cancer of the head and neck (HNSCC)
at ECR 2018.
“HNSCC behaves differently
than more well-known forms of
SCC, and it is becoming more and
more prevalent. It affects young,
well-educated people with high
socioeconomic status, and is a
quickly rising sexually transmitted entity with peculiar clinical
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and molecular characteristics. In
particular the rise of HPV-induced
cancer has been observed in the
United States since the beginning
of 21st century,” she said.
It was important for her to talk
about this long overlooked topic,
for which much remains to be
done. “It has been under-estimated
for many years in many countries.
Nowadays, we can speak about an
HPV epidemic, leading to a significant rise of oropharyngeal cancer
incidences worldwide. These cancers are quite unique and, in my
opinion, knowledge of their physiology and treatment options is
essential,” she said.
New research shows that, compared with environmental-related
head and neck squamous cell carcinomas, patients with HPV-related malignancies display a better
response to treatment and a lower
risk of death and progression, Dr.
Trojanowska pointed out. It is also
noteworthy that, according to the
2017 TNM classification, HPV+ cancers are evaluated with a separate
grading scale, she added.
Treatment will improve as
understanding of the disease
grows. “New vaccines will be developed and maybe with genome therapy, we will be able to fight it. Also,
new therapeutic strategies will be
tested to kill the cancer early with
the least harmful effect for the
human body,” she said.
On the research front, Dr. Trojanowska is currently trying to
evaluate human larynx ex vivo and
compare MR images with pathol-

ogy specimens using 7T MRI, as
part of a multi-university project.
Radiology runs in her family –
she is the daughter-in-law of the
illustrious Małgorzata Szczerbo-Trojanowska – but this is not
the reason she chose the specialty.
“I always wanted to be a doctor;
it seemed to be a fascinating discipline for me. During medical
school, I was mostly interested in
neurology, neurosurgery and pharmacology, but just after I graduated, the first multislice CT was
introduced and I was totally swept
away by the enormous possibilities
of imaging,” she explained.
She started studying head and
neck in 2001, first dealing with skull
base and temporal bone, and then
head and neck oncology. But it was
her heart that led her to love the
upper end of the body. “My interest
in this subject grew when my husband specialised in head and neck
surgery. He desperately needed
a trained eye to read CT and MRI
studies and I had no choice but to
help him. After a few years I developed a true passion for this subspecialty and now I cannot imagine
having a single evening when we
are not discussing our patients,”
she said.
Multislice CT has impacted
diagnostic imaging the most and
new developments will be computer driven. “Artificial intelligence is the song of the future
and it will include medicine too.
Robotic surgery will become
routine and no one will rely on
imperfect human hands again.

Details at
ipp.myESR.org
Type of session MyT3

09/02/18 11:12
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Computer-aided detection (CAD)
systems will replace tired eyes and
computer algorithms will win out
due to our inability to concentrate
for 12 hours straight. It is clear to
me that the era of human-produced reports and diagnosis is
coming to an end. We should not
be afraid of this. These will be the
new tools helping us to serve the
patient better,” she said.
Another thing radiologists must
understand is that they need to
improve their knowledge as well as
cooperation with other disciplines.
“Our specialists have to speak the
same language as our clinician colleagues, and only when we get profound understanding of the field
we specialise in, are we seen as
partners in dialogue in a multidisciplinary team. A subspecialty
in radiology is a must, because in
today’s world knowing everything
means knowing nothing. Presently,
we witness the fact that many clinicians are investing in their
own equipment to diagnose their
patients. But radiology is much
more than the interpretation of
simple CT scans or ultrasound. If
we want to prove this, we must be
highly professional in what we are

doing, and this includes the knowledge of the patient’s symptoms
and treatment options.”
New radiologists must remember that success is the ability to go
from one failure to another with
no loss of enthusiasm, she said,
quoting Churchill. “I find these
words so true. Every single day I
learn something new, every single
day I am better – and I can prove
it – and every single day I make
a new mistake – and I can prove
that too.”
Meeting different people and
exchanging ideas is key in radiology practice, and international
cooperation is of big help. “I have
been a member of the European
Society of Head and Neck Radiology for 15 years and these people helped me tremendously back
when I was first starting. I always
knew that I could call anytime
or send an email with a doubtful case to get expert advice,” she
remembers.
Another obvious opportunity to
meet people and share knowledge
is ECR, she added. There’s nothing
like the present!

Josef Lissner Honorary Lecture
Saturday, March 3, 12:15–12:45, Room A
»»Human papilloma virus and head and neck cancer:
the new face of malignancy
Agnieszka Trojanowska; Lublin/PL
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BY KATHARINA MIEDZINSKA

Lisbon, Portugal

September 22-25

CIRSE 2018
featuring

The past, the present and
the future – a foray through
Portuguese radiology
Today’s ‘ESR meets Portugal’ session is a successful combination of science, culture and
entertainment, offering the opportunity to discover how Portugal has contributed to
the practice of radiology over the years and foresee the future of Portuguese radiology.

One of the first reports and image
of cerebral angiography. From
Moniz E, de Carvalho L, Lima A.
La radioartériographie et la
topo-graphie cranioencephalique.
J Radiol Electrol Med Nucl 1928;12:72.
Provided by Prof. Filipe
Caseiro Alves.

Save
the
!
e
t
a
d
www.cirse.org

In an interview with ECR Today,
Dr. Filipe Caseiro Alves, professor at
the University Clinic of Radiology,
Coimbra University Hospitals, Portugal, outlined some central themes
and highlights of today’s highly
anticipated session.
At the beginning, Caseiro Alves
plans to go on a short time travel
through the history of Portuguese radiology. “Portugal’s greatest contributions to radiology are
closely interwoven with the Portuguese School of Angiography,
which began with the work of Egas
Moniz, who was the first to perform
a cerebral arteriography in 1927,”
he explained.
Since then, Portugal has yielded
many outstanding pioneers in the
field of vascular radiology, among
them Reynaldo dos Santos, a professor of surgery in Lisbon, who,
among others, is known for the
invention of aortography in 1929.
Others include Lopo de Carvalho,
who successfully introduced pulmonary angiography in 1931, Álvaro
Rodrigues, Sousa Pereira and Roberto de Carvalho, who are known
for their innovative work on lymphography (1933), Reynaldo’s son,
João Cid dos Santos, who successfully introduced direct phlebography of the limbs in 1938, and Ayres
de Sousa, whose name will always
be closely associated with microangiography. “All these pioneer works
were at the forefront of one of the
most important achievements in
healthcare and proved instrumental in shaping today’s medical practice,” Caseiro Alves said.
Another key topic of Caseiro
Alves’s talk will be the Portuguese
Society of Radiology and Nuclear

A

B

The figure (A and B) shows an example of a patient with steatosis and hepatic iron overload. These maps are
advantageous to illustrate the heterogeneity of deposits throughout the liver parenchyma. Provided by Dr. Maria
Manuela França.

Single heart beat submilisievert
coronary CTA with plaque analysis.
Provided by Dr. Hugo Marques.

Cone-beam CT 3D reformat with
overlay after bilateral selective
prostate artery angiography.
Provided by Dr. Tiago Bilhim.

Medicine (SPRMN). Founded in 1931,
the SPRMN has been the mainstay
of post-graduate education, regularly organising seminars, courses,
and conferences that culminated
with the 6th ECR in Lisbon in 1987
under the presidency of Prof. Dr.
Maria Emilia Silvestre, an important figure in Portuguese radiology,
who served the SPRMN for many
years, and was president and member of the board from 1983 to 1991.
“This was the last ECR held outside of Vienna and it is still remembered as being a great success,”
Caseiro Alves, who is currently
president of the SPRMN, noted.
Nowadays, the society is the leading
radiological organisation in Portugal with more than 1,000 members.
“It is responsible for organising the
National Congress of Radiology and
extremely active in delivering continuing and post-graduate medical education around the country,”

he said.
In the second part of the session,
three lectures delivered by representatives of the younger generation of radiologists will function as
a window into how today’s radiology practice is performed in Portugal and foresee the future of Portuguese radiology. Starting off will be
Dr. Maria Manuela França, from the
department of radiology at Centro
Hospitalar do Porto, Portugal, who
is keen to discuss the role and clinical relevance of MR imaging biomarkers for the evaluation of diffuse liver diseases.
Fat, iron deposits and fibrosis
are common pathological features
of different diffuse liver diseases.
As useful as it is, liver biopsy has
several limitations, and concerns
over its invasiveness manifesting
as pain, the possibility of complications, sampling errors, and intraor interobserver variability have
been raised. In the last decade, however, numerous attempts have been
made to evaluate diffuse liver diseases by using non-invasive procedures, including new MR sequences,
which have been developed to provide imaging biomarkers for vari-

Cardiovascular and Interventional Radiological Society of Europe
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ous applications in patients with
diffuse liver disease.
“These
new
MR
imaging
sequences are increasingly being
used to evaluate hepatic fat and
iron deposits and to stage liver
fibrosis in different clinical scenarios of diffuse liver diseases, aiming
to play a role as virtual liver biopsy,”
said França. She plans to specifically
outline multi-echo chemical shiftbased MR sequences, which can be
acquired in one or two breath-hold
acquisitions, enabling the simultaneous quantification of proton
density fat fraction and relaxometry rate (R2*) as imaging biomarkers for hepatic fat and iron, with
high accuracy.

Regarding hepatic fibrosis, MR
elastography is the best imaging
technique to stage fibrosis in different diffuse liver diseases. It is
less operator-dependent than ultrasound-based techniques and can
readily be included in standard
abdominal MRI protocols. “With
growing clinical experience, all
these MR imaging biomarkers are
emerging as a non-invasive alternative to biopsy, increasingly being
used for the non-invasive assessment of hepatic steatosis, siderosis, and fibrosis for evaluating and
monitoring diffuse liver diseases,”
she concluded.
Also in this session, Dr. Tiago Bilhim, from the department of interventional radiology at the Saint
Louis Hospital in Lisbon, plans
to address prostate artery embolisation (PAE) for benign prostate obstruction (BPO). Dr. Hugo
Marques, from the department of
radiology at the Hospital da Luz,
Lisbon, will discuss coronary CTA
and its evolution from a rule-out
test to an all-in-one coronary disease assessment with prognostic
validation. The session will close
with a presentation on the Portuguese guitar, its sonority and its origins, and a live instrumental performance comparing the two major
styles from Coimbra and Lisbon.

ESR meets Session
Saturday, March 3, 10:30–12:00, Room B
ESR meets Portugal
EM 2 Discovering Portuguese radiology: past, present, future
Presiding:	F. Caseiro Alves; Coimbra/PT
B. Hamm; Berlin/DE

»»Introduction: SPRMN President address
F. Caseiro Alves; Coimbra/PT
»»Imaging biomarkers for diffuse liver disease
M.M. França; Porto/PT
»»Prostate artery embolisation (PAE) for benign prostate
obstruction (BPO): the paradigm shift
T. Bilhim; Lisbon/PT
»»Cardiac CT from anatomy to functional information:
comprehensive CAD evaluation
H. Marques; Lisbon/PT
»»The soul of Portugal: Facts and sounds of the Portuguese guitar
F. Caseiro Alves; Coimbra/PT
B. Costa; Coimbra/PT
R. Silva; Coimbra/PT
N. Botelho; Coimbra/PT

EUROPEAN DIPLOMA IN RADIOLOGY – QUESTION OF THE DAY

Y-MARC
A
D

H3

Today is your last chance
to solve the EDiR question
of the day.

SATUR

y.
k
c
u
l
e
m
i
t
d
r
i
h
This is your t

N 3
O

N

Q U E S TIO

The European Board of Radiology
will ra�e amongst the winners an

ion
t
s
e
u
q
e
Solve th the EBR blog
t
posted a 30h.
:
before 13

examination place for the EDiR that
will take place at the ECR 2019.
The registration for the ECR 2019
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Musculoskeletal speakers get set to
reveal trade secrets on sports injuries

11

Newest techniques in kidney US-guided
procedures unveiled at ECR
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Diffusion-weighted imaging makes
strides in paediatric musculoskeletal
assessment

BY VIVIENNE RAPER

Experts strive to assess impact of
artificial intelligence and big data
The impact of artificial intelligence (AI) and big data on radiology will attract a much higher
level of debate at ECR 2018 compared with ECR 2017. This is due to dramatic growth in the
field, with an increasing number of published studies and more researchers and companies
active in AI, according to Prof. Wiro Niessen, professor of biomedical image analysis at
Erasmus University Medical Centre and Delft University of Technology, the Netherlands.
He will moderate today’s Professional Challenges Session.
“We have a better picture of what
is already possible and where the
challenges lie,” he said, explaining
that, thanks to new studies, radiologists can gain more insight into
how AI will be able to complement
their expertise.
A big opportunity lies in precision medicine, where treatment
is tailored to a patient’s individual
physiology and pathology, Niessen noted. The development of
precision medicine relies on the
collection of large datasets and the
ability to interpret them. It is in
the latter step that he believes AI
can make a large impact, providing radiologists with tools to make
faster, more precise diagnoses and
prognoses, leading to more effective treatment.
Big data and AI will change the way
radiologists work, he added, because
computers will use huge volumes of
patient data to become experts at
certain tasks. Crucially, he sees imaging as becoming more important, not
less, and thus – despite being disruptive to radiologists – big data and AI
isn’t a serious threat.
“It will, however, fundamentally
change the profession because the
way we will perform diagnostics
and prognostics in the hospital
will change,” Niessen explained. “I
think there will be a trend towards
diagnostic competence centres
in which data now collected and
analysed by different departments
– e.g. radiology, pathology, and clinical labs – will be jointly analysed
and supported by AI.”
He urges radiologists to collaborate with the AI and machine-learning communities in order to ensure
that algorithms developed by these
communities are clinically useful
and can seamlessly integrate into
existing workflows. This partnership is also essential to develop
and test algorithms using patient
data from multiple hospitals and
different populations, such that
they can deal with the heterogeneity of daily clinical practice.
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IT infrastructure for the execution of AI processing tasks to medical images in the cloud.
(Provided by Dr. Angel Alberich-Bayarri)

Good data management is essential for success. “When we obtain
imaging biomarkers, such as grey
matter volume, there often aren’t
any techniques applied to extract
knowledge from these data,”
stated Dr. Ángel Alberich-Bayarri,
researcher and scientific technical
director in the Biomedical Imaging Research Group at La Fe Polytechnic and University Hospital
in Valencia, Spain, a speaker at the
same session.
Quantitative radiological data
generated on workstations or
post-processing tools is usually not
integrated as variables into PACS
or radiology information systems
(RIS), for example. On the other
hand, blood test results are usually sent to the patient’s electronic
health record (EHR), where they
can be compared year-on-year and

used for patient follow-up and in a
research project, where data mining
techniques can be applied to them.
Alberich-Bayarri will address the
IT infrastructure needed to collate
and analyse quantitative radiology
data using AI. In his group, staff
can automatically generate reports
in the clinical information system
(CIS) to look at, for instance, all
patients who had emphysema in
the last three months and automatically identify disease phenotypes. These reports include information on whether a patient is
within a normal range for relevant
biomarkers.
“The main challenges [to introducing big data and AI into clinical practice] are related to the data
required to train machine-learning
systems,” commented Dr. Marleen
de Bruijne, associate professor of
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medical image analysis from Erasmus University Medical Centre,
Rotterdam, the Netherlands, and
the University of Copenhagen,
who is also speaking in the session.

Machine-learning
algorithms
learn to recognise a disease, e.g.
a carcinoma, from being shown
datasets containing images of carcinomas. According to de Bruijne,
these datasets must be sufficiently
big to represent all the pathologies
seen in the clinic, and collected
using similar imaging protocols.
As well as detecting abnormalities, machine-learning algorithms
can learn to measure their severity – helping radiologists interpret
images faster and more precisely,
she noted. In the future, algorithms may even be able to find
imaging biomarkers that can’t be
recognised with the human eye.
The future of post-processing is
quantifying imaging biomarkers
in a standardised harmonised way,
with minimal human interaction,
so that results can be data-mined,
according to Alberich-Bayarri.
However, to use these biomarkers for patient care, there needs
to be evidence that they are clinically effective and technically
valid. They need to produce similar results, if they are measured in
the same patient on the same day.
A brain volume biomarker must
be cross-checked for accuracy
and precision to ensure that it is
measuring brain volume properly,
he added.

Professional Challenges Session
Saturday, March 3, 14:00–15:30, Room B
PC 15 Artificial intelligence and big data in medical imaging
»»Chairperson’s introduction
W.J. Niessen; Rotterdam/NL
»»IT infrastructure, data sharing methods and data analysis
aspects
A. Alberich-Bayarri; Valencia/ES
»»Machine learning in the biomedical domain: challenges and
opportunities
M. de Bruijne; Rotterdam/NL
»»How will AI change radiology
K.J. Dreyer; Boston, MA/US
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BY MÉLISANDE ROUGER

Musculoskeletal speakers get set to
reveal trade secrets on sports injuries

Newest techniques in kidney USguided procedures unveiled at ECR

To achieve success and consistently good results in sports imaging, you must be descriptive
in the radiology report, know what pitfalls to avoid, and find out what is important to the
surgeon. That’s the view of Dr. Theodore Miller, professor of radiology at Weill Medical
College of Cornell University in New York, a speaker at today’s transatlantic master class on
sports injuries.

The appetite for minimally invasive treatments is growing steadily, driven by
key benefits such as earlier patient recovery and reduction of hospitalisation costs.

MR arthrogram image of a 27-year-old professional rugby player. There is
superior labral tearing (arrow), representing a SLAP tear. Image provided
by Dr. Andrew Grainger.

Miller explained that clinical history and the physical examination
reveal much about the injury to the
surgeon, but the sensitivity of the
clinical examination decreases in
the multiple-ligament injured knee.
“An MRI will tell the clinician not
just about the anterior cruciate ligament (ACL), menisci, and medial
collateral ligament (MCL), but also
about other capsular or collateral
ligament injury, and about osteochondral injuries, all of which have
implications for surgical repair,” he
told ECR Today.
There is a renewed surgical interest in primary repair of certain types
of ACL tears instead of performing
the traditional reconstruction, and

the MRI scan tells the clinician if a
primary repair is possible, continued Miller, whose talk will address
‘Sports injuries of the knee: what
does the orthopaedic surgeon need
to know?’ In terms of what to include
in a report, he recommends avoiding
broad terms that grade an injury.
“Instead, be descriptive; for example, is the ACL ruptured at the femoral origin, which can be repaired,
or is it mid portion, which would
require reconstruction? Not just ‘is
the medial meniscus torn?’, but ‘is
there a displaced fragment or a root
tear?’. The latter has implications
for the placement of bone tunnels
in the setting of an associated ACL
tear,” he explained. “Effectively, the

surgeon is using the MRI as a road
map of what to do surgically.”
Commonly
missed
injuries
include vertical tears of the periphery of the posterior horn of the lateral meniscus in the setting of an
ACL tear and posterior root tears of
the medial meniscus.
“If you know that these are pitfalls, you will make sure to look at
these regions carefully, and if the
patient has been reinjured after
repair of an ACL or meniscal tear,
having the previous MRI for comparison can be helpful to determine
new injuries,” added Miller.
Musculoskeletal (MSK) radiologists
from the U.S. and Europe will unite to
share and complement each other’s
experiences and expertise at the first
of its kind course on sports injuries
running throughout Saturday.
In response to the growing popularity of sports medicine, the European Society of Radiology and the
Radiological Society of North America have joined forces to produce
four sessions, each led by an MSK
radiologist from Europe and a parallel expert from the U.S. The course
will cover injuries of the lower
extremities, the upper extremities,
MSK interventional procedures and
post-operative imaging of sports
injuries, and will be repeated at the
RSNA 2018 meeting.
Dr. Andrew Grainger, consultant
MSK radiologist at Leeds Teaching
Hospitals NHS Trust, U.K., is co-moderator, alongside Laura Bancroft,
MSK section chief and residency
director at FRI Diagnostic Imaging
in Florida. Interactive case stud-

ies will be presented, with the U.S.
speakers providing their perspective
on the European case and vice versa.
“Dr. Bancroft and I were keen to
use this as an opportunity to compare our practices in Europe with
those in America, and look at how
we might alter things. The injuries
seen are different, reflecting the typical sports of each country including
baseball, American football and ice
hockey in the U.S., versus football
and cricket in Europe,” said Grainger.
Just as the type of injury varies,
so too does the range of techniques
in which specialists are experienced. Consequently, radiologists
from the U.S. and Europe will each
be able to share their greater knowledge and experience of injuries typical of sports played in their respective countries.
The first session will look at
shoulder and wrist injuries, which
are encountered commonly in golf,
tennis, and gymnastics across both
continents. However, patterns of
injury are seen that are specific to
some sports, and given the powerful throwing action involved in
baseball pitching, radiologists from
the U.S. generally see more in the
way of throwing injuries to the
shoulder and particularly to the
elbow, Grainger explained. Also, differences exist between the U.S. and
Europe in the types of therapeutic
injection undertaken for sports
injuries and in the techniques of
image guidance used.
Typical of throwing shoulder
injuries are SLAP (superior labrum
anterior and posterior) tears, which

may be associated with internal
impingement of the shoulder seen
with high velocity movement of
the upper arm. In view of the U.S.’s
greater experience of these particular injuries, the American radiologist’s (given by Dr. Lynne Steinbach
from UCSF in San Francisco) angle
should highlight what to look for
on a shoulder MRI.
Grainger’s talk will focus on the
use of different modalities used for
imaging the foot and ankle. Here
differences again exist between
practice in the U.S., where MRI is
the more common imaging modality and Europe, where more use is
made of ultrasound. He plans to
discuss how ultrasound and MRI
are not mutually exclusive but complement each other.
“Tendon injuries around the
ankle are better imaged with ultrasound because it is a dynamic
modality and detects movement,
which cannot be seen on MRI. With
a ligament or cartilage injury, I’d
go straight to MRI,” he said, adding
that U.S. radiologists are starting to
embrace MSK ultrasound.
The afternoon sessions comprise talks on MSK interventional
procedures that will be led by Dr.
Philippe Peetrons, head of the Medical Imaging Department in Iris Sud
Hospitals, Brussels, Belgium, who
will discuss the pearls and pitfalls
of diagnostic and therapeutic injections in athletes. Dr. Jon Jacobson
from Ann Arbor, Michigan, U.S, will
discuss the evidence for injectables,
percutaneous tendon fenestration
and tenotomy.

However CEUS confirmed the lack
of residual vascularity inside the
tumour.

62-year-old woman referred for US examination due to gross haematuria
following renal biopsy. Percutaneous ablation of the renal mass was the
primary choice of the multidisciplinary committee. The electrode was
positioned exactly at the centre of the lesion using real-time US guidance, to
avoid unnecessary renal damage. Images provided by Dr. Jean-Michel Correas.

Two years after the procedure, the
lesion was still hyperintense at
baseline T1 weighted MRI.

After injection, the renal mass was
smaller and not enhanced after
contrast media injection.

Transatlantic Course
Saturday, March 3, 08:30-10:00, Room M 5
TC 1328 Upper extremity sports injuries

Saturday, March 3, 14:00-15:30, Room M 5
TC 1528 Musculoskeletal interventional procedures

Moderators:	L.W. Bancroft; Orlando, FL/US
A.J. Grainger; Leeds/UK

Moderators:	L.W. Bancroft; Orlando, FL/US
A.J. Grainger; Leeds/UK

»»A. Shoulder injuries in the throwing athlete
L. Steinbach; San Francisco, CA/US
»»B. Soft tissue wrist injury in the athlete
C.W.A Pfirrmann; Zurich/CH

»»B. Injectables, percutaneous tendon fenestration and tenotomy:
clinical outcomes and current evidence
J.A. Jacobson; Ann Arbor, MI/US

»»C. Interactive case discussion
L. Steinbach; San Francisco, CA/US
C.W.A Pfirrmann; Zurich/CH

»»C. Interactive case discussion
P. Peetrons; Brussels/BE
J.A. Jacobson; Ann Arbor, MI/US

Saturday, March 3, 10:30-12:00, Room M 5
TC 1428 Lower extremity sports injuries

Saturday, March 3, 16:00-17:30, Room M 5
TC 1628 Postoperative imaging of sports injuries

Moderators:	L.W. Bancroft; Orlando, FL/US
A.J. Grainger; Leeds/UK

»»A. Sports-related injuries of the knee: what does the orthopaedic surgeon need
to know?
T.T. Miller; New York, NY/US
»»B. Multimodality imaging of foot and ankle injuries
in the athlete
A.J. Grainger; Leeds/UK
»»C. Interactive case discussion
T.T. Miller; New York, NY/US
A.J. Grainger; Leeds/UK

CEUS confirmed the lack of residual vascularity. Note that the normal renal
parenchyma was not damaged by the ablation procedure.

»»A. Diagnostic and therapeutic injections in the athlete:
pearls and pitfalls
P. Peetrons; Brussels/BE

Moderators:	L.W. Bancroft; Orlando, FL/US
A.J. Grainger; Leeds/UK

»»A. Postoperative shoulder MRI after instability surgery
L.W. Bancroft; Orlando, FL/US
»»B. ACL reconstruction and cartilage repair
C. Weidekamm; Vienna/AT
»»C. Interactive case discussion
L.W. Bancroft; Orlando, FL/US
C. Weidekamm; Vienna/AT
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Many of these treatments are
only possible using image-guidance
with ultrasound, CT or MRI. When
placing a needle correctly in the
body, radiologists will often need to
combine or fuse modalities to make
sure they are doing more good than
harm. A panel of leading experts will
stress the role of imaging in interventional procedures and unveil the
latest advances organ by organ in a
dedicated session at ECR 2018.
“You really need to think twice
before you decide to put a needle in
a patient. Interventional radiology
is important, but pre-interventional
imaging is even more important,”
Dr. Jean-Michel Correas, Vice Chairman of the Adult Radiology Department at Necker University Hospital
in Paris said.

myESR.org

Correas, who will focus on kidneys
interventions at ECR, believes indications must be carefully defined to
ensure optimal quality care. “Does it
make a lot of sense to treat a renal
tumour in a 90 year-old patient?
This is the type of question I highly
encourage my residents and colleagues to ask themselves before they
decide which treatment to apply,” he
said, underlining that all treatments
should be discussed in multidisciplinary committees including urologists, nephrologists and oncologists.
For treatment, they opt for imageguided ablation, using mostly radiofrequency, microwave or cryoablation.
For guidance, the medical team
should weigh the advantages of
each modality. Ultrasound presents
clear benefits, Correas believes.

The day after the ablation procedure, the lesion had the same appearance
at B mode.

“Ultrasound enables us to find
extraordinary pathways and provides extremely oblique planes
without damaging surrounding tissues,” he explained.
The interventional radiology (IR)
department at Necker University
Hospital in Paris treated more than
1,300 patients with kidney tumour
over the past ten years. According to Correas, the interventional
radiology department should be
equipped with the best ultrasound
machines, as precise identification of the target and electrodes
is required. In reality, that is not
always the case. “I find it really
annoying that IR is often given
the worst imaging machine, under
the false pretence that it is not as
important as diagnostic imaging,”
he complained.
However brilliant, ultrasound
is not the only modality used for
kidney procedures. Correas and his
team also combine US anatomical
data with CT, or even fuse CT and
US to improve visibility and results.
“There’s a debate among interventional radiologists about what’s
better between US and CT. However, both modalities provide useful information, especially in order
to precisely position the electrodes
for treatment and cover the entire
tumour volume. We tailor treatment to each individual patient.
Indeed, kidney tumours, even of
similar cell types or size, are never
the same in terms of perfusion,
location, etc. The tumour can also
be highly vascularised or not, and
renal function can be impaired,”
Correas explained. Ideally, every
IR suite should have access to
every modality at hand, to enable selective or fused techniques,
he recommended.
Another important aspect Correas wants to stress during his talk
is the necessity of doing everything
possible to not hurt the patient.
“We have the capacity of carrying
out procedures causing minimal
pain; almost all procedures are
performed in our institution using
conscious sedation, including radiofrequency ablation. Because most
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of these treatments are performed
in patients with significant comorbidity factors, conscious sedation
became the preferred technique,
but we need to have an anaesthetist
around,” he said. “What we want is
for patients to recover as soon as
possible. Putting a patient to sleep
can often lead to complications –
obviously we don’t want that.”
The challenge is quite significant
though, since kidneys can move
up to 6cm between deep inspiration and expiration. Interventional
radiology provides an array of
procedures to treat renal tumours
with no change to renal function
in most cases, even in patients
with significant chronic kidney
disease or renal transplants. Radiofrequency ablation, microwave
ablation and cryoablation are the
common techniques. The choice
depends on operator experience,
tumour size and perfusion, as well
as the relationship to the surrounding organs. Irreversible electroporation (IRE) is a rather new but
promising technique.
“Even large or poorly located
benign tumours (such as angiomyolipoma or oncocytoma) can be treated
using percutaneous ablation. Just
because it’s benign doesn’t mean it’s
not going to bleed or compress the
urinary tract,” Correas pointed out.
Renal biopsies are playing a growing role in the management of kid-

ney disease. Here again, ultrasound
is a perfect guide to safely place a
needle inside the appropriate area
within the tumour or inside the
cortex to diagnose malignancy or
aetiology of kidney dysfunction.
“It’s often better to collect a tumour
sample and monitor a benign
tumour than lose renal function
after a complex nephrectomy. For
many years, we have operated on
patients with renal tumours without knowing if these were truly
malignant – which is only the case
in 80 to 90% of the cases, depending
on size,” Correas said.
Avoiding altering renal function
is critical, particularly in the elderly
and in patients at risk of chronic
kidney disease. “Total nephrectomy
induced by chronic kidney disease
increases the risk of a cardiovascular event. We do have two kidneys,
but if you take one out, any damage
to the remaining one makes you
more vulnerable.”
This is especially true now that
worldwide the population is ageing
and 30% of the elderly present with
a certain degree of chronic kidney
disease, which is a major risk factor for a cardiovascular event – as
important as cardiac insufficiency
itself. Incidence of diabetes and
hypertension, two risk factors of
renal insufficiency, is also rising,
and this should send a warning to
the medical community.
“We have long been told that we
can live very well with just one kidney. That’s only true until you get
sick,” Correas concluded.

ESR Working Group on Ultrasound Session
Saturday, March 3, 16:00–17:30, Room E1
WG 1 Ultrasound-guided interventional procedures:
new techniques and applications
Moderators:	P.L. Pereira; Heilbronn/DE
D.A. Clevert; Munich/DE

»»Liver
E. Leen; London/UK
»»Pancreas
M. D’Onofrio; Verona/IT
»»Kidney
J.-M. Correas; Paris/FR
»»Thyroid
G. Mauri; Milan/IT
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BY FRANCES RYLANDS-MONK

BY MÉLISANDE ROUGER

Diffusion-weighted imaging
makes strides in paediatric
musculoskeletal assessment

Data mining is taking mental
disease imaging to a new level

Diffusion-weighted imaging (DWI) may replace contrast-enhanced MRI for the
assessment of some paediatric disorders in as little as three to five years, but the jury
is still out while the definitive results of ongoing European studies are evaluated.
At today’s Special Focus Session, speakers will address this topic as well as the thorny
issue of gadolinium use in children.

3T MRI scan of patient with active juvenile idiopathic arthritis (JIA). Left:
axial post-contrast T1-weighted MRI of a patient with JIA shows thickening
of the synovial membrane as the hyperintense lining of the joint effusion in
the patella-femoral compartment. Right: axial DWI of the same patient at
the same location, demonstrating that the signal from a diffusion-weighted
image can delineate synovial fluid from the synovial membrane, in the same
way that a post-contrast T1-weighted image can do.
Provided by Prof. Mario Maas and PhD candidate Anouk Barendregt.

Radiologists must get acquainted
with these new applications, and
industry needs to provide standard
non-contrast protocols for more
paediatric examinations, according
to Prof. Mario Maas, head of musculoskeletal imaging in the department of radiology and nuclear
medicine at the Academic Medical Centre (AMC), University of
Amsterdam. These developments
would speed up implementation of
novel applications in daily practice
during the next great leap forward.
In his presentation today, he
plans to share the latest insights
on the first application of DWI in
the assessment of synovitis.
“For many radiologists, the use
of DWI might strictly be thought
useful for neuroradiology, or oncological imaging. However, we think
that diffusion restriction in musculoskeletal tissues will inform
us about pathology and response
to therapy,” Maas told ECR Today
ahead of the congress.
His team in Amsterdam has
shown that synovium and effusion
have different apparent diffusion
coefficient (ADC) values; inflamed
synovium will have higher ADC

values due to increased vascularity,
permeability and cellularity.
He also pointed to a study by
Bray et al., published in Rheumatology on March 1, 2017, that documents how ADC responds to methotrexate treatment in patients
with enthesitis-related arthritis.
Good responders show a decrease
in ADC values in the sacroiliac
joints, Maas noted.
“DWI thus provides real functional information about the tissue
rather than only morphological
information. A further advantage
of using DWI is its quantitative
potential: the ADC will serve as an
imaging biomarker that enables
personalised treatment,” he added.
With patient-centred medicine
and imaging biomarkers being
the future of the specialty, according to Maas, his institute has
recently founded the Musculoskeletal Imaging Quantification Centre (MIQC).
The use of gadolinium will also
be covered at today’s session.
To date in musculoskeletal imaging, intravenous gadolinium is
mostly used for the detection and
characterisation of pathologies

– and residual disease – in oncology, infection and inflammation,
and it may contribute to therapy
response assessment, he explained.
For some pathologies, gadolinium
has been considered essential for
delineating the diseased tissue
such as the synovial membrane in
juvenile idiopathic arthritis (JIA)
– the focus of current studies in
Amsterdam. This is debatable, and
Maas will discuss the range of indications during today’s talk.
Protocols can be optimised in
paediatric musculoskeletal disorders, to avoid the use of gadolinium in diagnosis and follow-up,
he added.
Double and fluid-attenuated
inversion recovery techniques
show promise for differentiating
fluid from articular structures,
and ECR 2018 delegates will get an
opportunity to see a wide range of
published images from patients
with various knee complaints.
“Like with all innovations, radiologists at first may be reluctant to
use non-contrast sequences. This
hesitation is understandable but
the future of radiology is changing
and we have to adapt,” Maas said. “I
am convinced that complete omission of contrast is needed – and
possible – in paediatric imaging,
and there is no time to waste.”
Fellow speaker Dr. Paul Humphries, a consultant paediatric
radiologist at University College
London, will describe how in oncology, new technologies can offer
effective alternative imaging techniques for the paediatric patient.
However, for certain cases, gadolinium administration continues to
provide specific advantages.
“Tailoring the imaging to the
individual child and specific clinical question for each scan will
allow a judicious use of gadolinium, reserved for use only when
necessary,” he said, noting that typically, gadolinium has been used
in paediatric oncology to evaluate

lesion enhancement characteristics, to look for residual enhancing tissue at the edge of resection
margins and to define vascular
anatomy in relation to tumours for
surgical resection planning.
Technological advances and
sequence development now provide paediatric specialists with
alternatives to contrast-enhanced
sequences. Development of choline PET in the setting of PET/
MRI allows functional assessment
of post-operative sites in the central nervous system to determine
if there is metabolically active
tumour residual. It can serve as
an alternative to contrast enhancement that may not be clear
in the postoperative period,
noted Humphries.
He further described how isotropic T2-weighted sequences can
be rendered in a minimum intensity projection to depict vascular
anatomy and its relationship to the
tumour by exploiting flow voids
within patent vessels.
In addition, with the U.S. Food
and Drug Administration’s recent
approval of contrast-enhanced
ultrasound for the evaluation of

liver lesions in children, there is
an alternative to gadolinium-enhanced liver MRI for assessment
and characterisation.
Humphries emphasised that
some paediatric body tumours are
poorly enhancing, and gadolinium
administration can be helpful to
depict normal enhancing structures around the tumour, as a form
of ‘negative contrast’ to the lesion;
this is a useful technique, particularly in smaller children, because
the relative lack of intra-abdominal fat makes identifying
smaller tumours challenging, and
especially following chemotherapy, when lesion size and signal
have diminished.
“While there are now alternatives
to using gadolinium in paediatric
oncology, there remain situations
where it is useful, for example
using dynamic contrast-enhanced
MRI in bone tumours to assess
necrosis fraction – and in a
research setting to allow accurate
evaluation of viable tumour with
techniques such as DWI, where it
is important to exclude non-viable
or necrotic tumour from the ADC
calculations,” he noted.

Special Focus Session
Saturday, March 3, 08:30–10:00, Room D
SF 13b Paediatric MRI: can we make gadolinium superfluous?
»»Chairperson’s introduction
M. Alison; Paris/FR
»»Safety issues of intravenous gadolinium in children
F.E. Avni; Lille/FR
»»The role of intravenous gadolinium in paediatric oncology
P.D. Humphries; London/UK
»»Assessment of musculoskeletal disorders: when is intravenous
gadolinium necessary?
M. Maas; Amsterdam/NL
»»Brain imaging: when is intravenous gadolinium necessary?
K. Karli Oguz; Ankara/TR
»»Panel discussion: How can we reduce our use of intravenous
gadolinium in children?

With the advent of machine learning and data mining, the booming field of
psychoradiology is progressing at full speed. The addition of radiomics to advanced MRI
technology enables the prediction, identification and classification of mental illness and
psychiatric disorders with unprecedented accuracy. A panel of experts will review the
latest developments and highlight imaging’s role in providing objective diagnosis of mental
disease today in a dedicated New Horizons session at ECR.

Principle of resting state fMRI
analysis grouping networks
with corresponding BOLD signal
fluctuations.

Effects of transdermal Direct
Current Stimulation on network
connectivity in resting state fMRI
in healthy subjects (Keeser at al., J
Neuroscience, 2011).

Ever since CT showed bilateral
ventricular enlargement in patients
with schizophrenia in 1976, the number of descriptions of structural or
neuroanatomical abnormalities in
mental illness has increased tremendously. Advances in MRI, particularly functional MRI (fMRI), MR
spectroscopy, mapping techniques,
perfusion analyses, diffusion-tensor imaging (DTI) and tractography,
have enabled the identification of
abnormal patterns in many neuropsychiatric conditions such as
schizophrenia, Alzheimer’s disease
and depression.
FMRI in neuropsychiatric disorders most commonly relies on
resting-state paradigms in patients
with neuropsychiatric disorders, as
they are easily implementable and
less dependent on patient cooperation and command of language
than task-based paradigms.
Structural MRI in neuropsychiatric disorders includes volumetric
techniques, such as whole-brain
voxel-based morphometry and auto-

Real time fMRI can be used for
neurofeedback – in this example in
alcohol abuse disorders; Karch et
al., PLoS One, 2015.
Images provided by Prof. Birgit
Ertl-Wagner.

mated segmentation of brain structures, and assessment of tissue characteristics such as myelin content.
Using only a single MR-based
method, such as volumetric parameter, may, however, lack specificity
and even lead to erroneous results,
according to Prof. Birgit Ertl-Wagner, section chief for MRI at the
Institute of Clinical Radiology,
University of Munich-Grosshadern
Campus, who will chair the session at ECR. “Hippocampal volume,
for example, is not only reduced
in Alzheimer’s disease, but also in
other disorders, such as depression
and schizophrenia. A combination
of methods, e.g. using functional
and structural techniques, and the
combination with analysis methods
such as data mining and machine
learning allows the detection of dis-

ease-specific patterns with better
accuracy,” she said.
In some diseases such as schizophrenia, psychoradiology relies
more on imaging data analysis
rather than visual inspection
of images. Studies have shown
a neuroanatomical signature of
schizophrenia across different ethnic groups, and DTI has recently
shown micro-structural differences
between the brains of healthy
patients and those with schizophrenia, including the superior
longitudinal fasciculus and inferior
fronto-occipital fasciculus.
MR imaging techniques have also
enabled the identification of cerebral abnormalities after antipsychotic treatment, notably after twoyear treatment. “As new therapeutic
concepts, including brain-stimulation techniques, evolve, imaging-based response assessment
methods are becoming ever more
important,” Ertl-Wagner said.
Psychoradiology has the potential to aid in objectively diagnosing
mental conditions, especially with
the help of radiomics, which enables
the extraction of a large amount of
quantitative information from digital imaging features that can be
mined for disease characteristics.
A study recently published in
Radiology by Chinese researchers
(Qiyong Gong, Huaiqiang Sun and
Ying Chen) from West China Hospital, Sichuan University, highlighted
the significant combination of MRI
and radiomics in identifying people
with attention deficit and hyperactivity disorder (ADHD) and classifying among subtypes of the condition.
The researchers performed MRI
scans on 83 children aged 7–14 with
newly diagnosed and never-treated
ADHD, including children with the
inattentive ADHD subtype and the
combined subtype, and compared
these results with those of a control group of 87 healthy children of
the same age. Then they screened
relevant radiomics signatures from
more than 3,100 quantitative features extracted from the grey and
white matter.

RTF MEET & GREET SESSIONS
Don’t miss the opportunity to meet Radiology Trainees Forum (RTF) representatives
from various European countries at the RTF Booth in the Rising Stars Lounge
(entrance level near Foyer F)!
Take this chance to have an informal discussion, present your own ideas and opinions
towards radiology training as well as find out more about the RTF and what they do.
Who knows, perhaps you will be the representative next year!
Don’t forget the: RTF Highlighted Lectures today 10:30–12:00 in Room O
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While they found no overall difference between ADHD and controls in total brain volume or total
grey and white matter volumes,
the authors observed alterations in
the shape of the left temporal lobe,
bilateral cuneus and areas around
the left central sulcus. These differences contributed significantly to
distinguishing ADHD from typically-developing controls.
Within the ADHD population, features involved in the default mode
network and the insular cortex significantly contributed to discriminating the ADHD inattentive subtype from the combined subtype.
In the end, researchers were able
to discriminate patients with ADHD
with control subjects with 73.7 percent accuracy and to discriminate
ADHD-1 from ADHD-C patients
with over 80.1 percent accuracy.
A large number of fMRI studies have investigated differences
between patient and control groups
and have provided valuable insight
into alterations of functional brain
connections and networks in various neuropsychiatric diseases.
But applications in the individual
patient are still sparse.
Another important issue is reproducibility. Researchers expect imag-

ing-based disease classification to
gain importance, but standardisation will be necessary to clinically
validate these techniques, according to Ertl-Wagner. “Sharing methods and data among the scientific
community, including access to
anonymised imaging data underlying the scientific analyses, is an
important endeavour to increase the
standardisation in the field,” she said.
The session at ECR will also shed
light on the intriguing field of neuromodulation, in which neuroimaging shows promise. Non-invasive transcranial brain stimulation
(NIBS) techniques offer a unique
in vivo opportunity to probe the
functional role of regions and hubs
in human neural systems that
play a role in the pathophysiology
of psychiatric disorders. Recent
research has shown that the individual human brain functional
MRI connectivity (fcMRI) shows
distinct patterns of within- and
between-subject variability, and
that combining resting state fcMRI,
task-based fMRI, and magnetic resonance spectroscopy (MRS) may be
useful to detect classifiers that can
reliably predict NIBS effects.

Multidisciplinary Session
Saturday, March 3, 16:00–17:30, Room E2
MS 16 Psychoradiology: a blend of molecular, functional and
structural imaging with a taste of psychology
»»Chairperson’s introduction
B. Ertl-Wagner; Munich/DE
»»A psychiatrist’s view on neuroimaging
F. Padberg; Munich/DE
»»Advanced imaging techniques: their role in neuropsychiatric
disorders
S. Stöcklein; Munich/DE
»»Can images predict psychiatric diagnosis and treatment
response?
N. Koutsouleris; Munich/DE
»»Neuroimaging and neuromodulation: where are we heading
D. Keeser; Munich/DE
»»Interdisciplinary case discussion
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BY REBEKAH MOAN

BY IOANNIS SEIMENIS AND ANNALISA TRIANNI

Contrast-enhanced spectral
mammography prepares to enter
clinical mainstream

Demystifying MRI: things you
always wanted to know

Contrast-enhanced spectral mammography (CESM) is gaining momentum, and like it
or not, the technique will be a part of the workup for breast imaging in the future, not
least because CESM rivals breast MRI in many ways, according to European breast
imaging specialists.

A 57-year-old woman was referred from a private clinic for an ill-defined irregular mass in the right breast, enhancing on both CESM and MRI (circles). CESM
also showed diffuse enhancement throughout the left breast, for which random biopsies were taken, showing lobular carcinoma in situ (LCIS). Because of its
extent, an MR-guided biopsy was recommended by the multidisciplinary team, again showing LCIS. Based on these findings and the patient’s preference, a
bilateral mastectomy with reconstruction was performed. Final pathology showed invasive carcinoma of no special type in the right breast, but 10 invasive
lobular cancer foci varying from 3mm to 10mm in the left breast surrounded by LCIS.
Images provided by Dr. Marc Lobbes.

CESM, or contrast-enhanced
dual-energy
mammography
(CEDM), is a mammographic technique in which an iodine-based contrast agent is administered intravenously two minutes prior to image
acquisition. In general, an iodine
contrast concentration higher than
300 mg/mL is used, with a dose of
1.5 mL/kg body weight. The patient
is positioned in the mammography
unit like a regular full-field digital
mammography (FFDM) examination, with image acquisition consisting of two views per breast: mediolateral oblique and craniocaudal.
The procedure uses a low-energy
image, similar to FFDM, but it also
acquires a high-energy image to
visualise iodine uptake.
CESM is generally used in diagnostic settings with clinical indications similar to breast MRI. However, while both CESM and MRI are
based on analysis of wash-in and
wash-out of breast lesions, several
technical differences may influence
clinical performance and images
interpretation, noted Dr. Clarisse
Dromain, from the imaging depart-

ment at CHUV University Hospital
Lausanne, Switzerland, a speaker at
Saturday’s session. The major differences include 2D versus 3D images,
contrast and temporal resolution,
type and quantity of contrast agent,
acquisition under compression versus free of compression, and positioning, she said.
CESM matches the performance
of breast MRI, not only in terms of
breast cancer detection, but also in
the assessment of disease extent,
explained Dr. Marc Lobbes, from
the radiology department at Maastricht University Medical Center in
the Netherlands. A large, prospective multicentre study conducted
in 178 patients found overall sensitivity of MRI was better than CESM
(76% versus 72%), but overall specificity of CESM was better than MRI
(94% vs 88%). Furthermore, CESM
has fewer false positives than
breast MRI, which several studies
have confirmed.
“I think it is the combination
between your mammographic
image (in which you can appreciate
the morphology of lesions very well

through the high spatial resolution)
and the enhancement seen on the
recombined images,” he told ECR
Today. “On MRI, especially with
small foci, you see them enhancing, but because of the spatial resolution, it is much more difficult to
appreciate the subtle morphology.”
Because of CESM’s performance,
it is already a regular part of the
breast workup at Maastricht University Medical Centre, and has
been since the device’s introduction. Radiologists primarily use
CESM for recalls from screening,
but also as a breast MRI alternative,
for instance in preoperative staging
or response monitoring in breast
cancer patients undergoing neoadjuvant chemotherapy. They also
use it for unknown primary tumour
screening or with highly suspicious
findings on a physical exam by the
surgeon. The number of annual
CESM examinations is therefore
steadily increasing at the hospital,
but CESM will stay a diagnostic tool
and don’t expect it to replace mammography screening anytime soon,
said Lobbes.

“I think regular mammography
is still a very good basic exam,” he
said. “The proper indications for
CESM still need to be figured out
in studies, and there are even studies that evaluate whether it could
be used for high-risk screening,
but I still regard CESM as a sort of
‘second line’ mammography study.

The use of iodinated contrast
agent with potential side effects
and the slightly increased radiation dose prevent it from being
used in, for example, low-risk
asymptomatic women. But we will
learn about the indications in the
upcoming years, no doubt.”
Another area of future interest is whether CESM can replace
breast MRI for certain indications.
Other questions include whether
CESM can be optimised, if less
contrast may be used, along with
radiation dose, and if the imaging
protocol may be optimised. Different timing protocols exist for CT
for different indications, so why
not for CESM?
“The current protocol is rather
robust and works fine, but maybe
there is room for squeezing out
more details in specialized CESM
protocols,” Lobbes pointed out.
Joining Dromain and Lobbes
at Saturday’s session is Dr. Eva
Fallenberg from the clinical radiology department at Universitätsmedizin Charité Berlin in Berlin.
She will outline the current indications for clinical implementation
of CESM and how the modality
can be a problem-solver. She will
also familiarise attendees with
results of published studies on
overall performance of CESM compared with digital mammography.
Dromain will discuss the performance of CESM compared
with breast MRI regarding lesion
morphology and enhancement.
She will also present data on
the subject.

Special Focus Session
Saturday, March 3, 14:00–15:30, Room E1
SF 15b Contrast-enhanced spectral mammography
»»Chairperson’s introduction
A. Athanasiou; Athens/GR

Novice ballerinas of the virtuoso Wiener Staatsballett (Vienna State Ballet), training at the
nearby Vienna State Opera, first must practise the pirouette – a complete spin of the body
on one foot – before mastering the tour en l’air – a spin in the air.

Novice ballerinas first must practise
the pirouette – a complete spin of the
body on one foot – before mastering
the tour en l’air – a spin in the air.

ECR delegates can embark on a k-space odyssey this afternoon.

Radiology residents and trainees, on the other hand, are likely to
first get acquainted with the latest
developments and techniques in
MRI before fully understanding the
principles of nuclear magnetic resonance (NMR) and the basic steps
in MR image formation. Indeed,
terms such as diffusion, perfusion and functional MRI probably
sound more familiar to the ears of
young doctors than the basic concepts of k-space, adiabatic pulses,
and even spin-lattice relaxation.
Nevertheless, it is imperative that
everybody in the MRI business is
at least decently familiar with the
main physical and imaging principles of MR.
MRI has revolutionised medical
imaging with its ability to provide
detailed morphological, structural
and functional information and is
widely used for medical diagnosis,
staging and follow-up, as well as in
biomedical research. Since its early
development in the 1980s, MRI has
proven to be a highly versatile imaging technique and has undergone
many technological and clinical
advances. Its complexity, however,
has expanded dramatically over the

past two decades. Over the same
period, time and effort has been
devoted to teaching the science and
technology of novel techniques,
such as those pertinent to clinical
and research neuroradiology.
As a result, many radiology training programmes put emphasis
on state-of-the-art methodology
and technology, while refresher
courses and seminars focus on
advanced imaging techniques. The
recent advent of hybrid and multimodality imaging has intensified
this approach. Contrarily, the time
and effort devoted to basic physics
has been diminished. This paradox may compromise the ability
of radiologists to optimise routine
clinical practice in an efficient, safe,
and cost-effective manner. Issues
related to basic scanning methods
affect all aspects of routine MRI
use, including optimal protocol
selection, examination procedure
effectiveness, image interpretation,
evaluation of the quantitative information extracted, as well as patient
safety considerations. For example, a good understanding of basic
concepts in MR physics is required
when attempting to shed light on

the causes of MRI artefacts and
distortions and differentiate them
from true pathology. Additionally,
the thorough understanding of
MRI basics is a prerequisite for fully
exploiting the advantages provided
by novel methods. Finally, grasping
the fundamental principles gives
context and contributes decisively
to successful research activities.
A new refresher course, entitled
‘Demystifying MRI: things you
always wanted to know’, is being
introduced at this year’s ECR by
the Physics in Medical Imaging
Subcommittee. This course aims
at assisting radiology residents,
trainees and young scientists in
strengthening their knowledge of
MRI basics.
This also serves the goal of
refreshing knowledge on the physical basis of MRI acquired some
time back and, thus, closely parallels expectations with regard
to continuing radiological education. It is also anticipated that this
course will address the need for
enhancing basic NMR and MRI
physics education as a core value
in continuing education and lifelong learning, whilst increasing

the focus on the strong correlation
between basic physics concepts and
clinical imaging.
The first presentation by David G.
Norris from the Donders Institute
for Brain, Cognition and Behaviour at the Radboud University in
Nijmegen, The Netherlands, will
lay the foundation. Prof. Norris
will discuss the basic aspects of
NMR signal production, as well
as the relaxation processes and
their important role in pulse
sequence building.
The second presentation by
David J. Lurie from the School of

Medicine, Medical Sciences & Nutrition at the University of Aberdeen
in Aberdeen, UK, will provide the
framework for MR image formation. In his talk, Prof. Lurie will
explain how we can turn signals
into images and he will discuss the
processes of data collection and
image reconstruction in MRI.
Once your understanding about
the basic concepts of NMR and MRI
is boxed and wrapped, the third
presentation, by Gisela Hagberg
from the Max Plank Institute for
Biological Cybernetics in Tübingen, Germany, will provide a practical toolkit of standard MR pulse
sequences. Dr. Hagberg will describe
common MR pulse sequence types,
will discuss the differences between
gradient-echo and spin-echo, and
she will highlight the factors influencing pulse sequence selection.
For all these reasons, join us in
Room G this afternoon from 4 p.m.
if you want to embark on an exciting k-space odyssey with the most
experienced crew around!
Ioannis Seimenis is Professor of
Medical Physics at the Democritus
University of Thrace, Greece; he will
moderate the refresher course.
Annalisa Trianni is Medical
Physicist at the University Hospital
of Udine, Italy; she is Chair of the
Physics in Radiology Subcommittee
of ECR 2018.

Refresher Course: Physics in Medical Imaging
Saturday, March 3, 16:00–17:30, Room G
RC 1613 Demystifying MRI: things you always wanted to know
Moderator:

I. Seimenis; Alexandropolis/GR

»»A. Basic MR: the building blocks of pulse sequences
D.G. Norris; Nijmegen/NL
»»B. MR imaging basic concepts: how to turn signals into images
D.J. Lurie; Aberdeen/UK
»»C. Practical MRI: a toolkit of standard MR pulse sequences
G. Hagberg; Tübingen/DE

BY MEIKE W. VERNOOIJ

European survey on dementia imaging

»»Technique and comparative approaches
M.B.I. Lobbes; Maastricht/NL
»»Evidence for efficacy and implementation
E.M. Fallenberg; Berlin/DE
»»Finding the killer cancers? Can it replace MRI?
C. Dromain; Lausanne/CH
»»Panel discussion: Is contrast-enhanced spectral mammography
the ‘mammography of the future’? Can it provide relevant
morphological and functional information in everyday practice
in a simpler manner? Can it replace breast MRI?

Across the globe populations are aging with an accompanying increase in prevalence of
cognitive problems and dementia. Brain imaging is playing a key role in the evaluation
of patients with suspected dementia.
Radiologists from academic and
non-academic centres are increasingly confronted with CT and MRI
examinations in patients evaluated
at memory clinics. However, standards for image acquisition and
reporting are largely lacking. This is
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inconsistent with the growing role
of imaging in subtyping dementia, assessing diagnosis earlier and
the inclusion of patients in clinical
trials. It exemplifies that there is
a growing need for guidelines for
standardised imaging, evaluation

and reporting of radiological examinations in memory clinic patients.
In spring 2017, the European
Society of Neuroradiology (ESNR)
set up the Working Group on
Dementia Imaging led by Prof.
Meike Vernooij from Erasmus MC,

#ECR2018

Rotterdam, the Netherlands, and
Prof. Frederik Barkhof from University College London, UK. The
working group surveyed ESNR
members and known associates
on current practices in dementia
imaging in Europe. The purpose

was to assess current practices
throughout Europe with respect to
standardised imaging, evaluation
and reporting of brain imaging of

continued on page 16
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patients with suspected dementia
in clinical practice. The questionnaire featured 45 individual items,
divided into multiple choice, single
best choice and free text questions.
Information was gathered on personal practice, imaging techniques
and protocol, scan rating and
reporting and communication with
clinicians. The results of this survey
will be presented and discussed at
ECR 2018.
A total of 193 individuals from
unique institutes in 28 European
countries responded to the survey.
Of these, 75% were neuroradiologists, 12% general radiologists and
11% (neuro)radiologists in training. Over 80% of the centres that
responded perform weekly scans
in patients suspected of dementia,
most commonly MRI (72% of centres). Over 90% of centres using
MRI acquire a combination of T2w,
FLAIR, non-contrast T1w, DWI and
T2*w sequences, making for quite a
complete basic imaging protocol.
Semi-quantitative visual rating
scales are used in radiology reports
in 75% of centres, most often the

and the information not being
requested by clinicians.
A minority of centres (28%) use
structured reports. The main reasons for this were lack of clinical
request, speech software restrictions and that the radiologist did not
find structured reports meaningful.
This first European survey on
dementia imaging shows that current clinical practice in dementia
imaging in Europe appears to be
quite homogenous between academic centres and general hos-

pitals. Although the results are
likely subject to selection bias, this
survey yields valuable information
on current practices in dementia imaging, practical hurdles to
act upon and forms the basis for
future recommendations.
Meike W. Vernooij, MD, PhD is
Professor of Population Imaging,
neuroradiologist and head and
neck radiologist at Erasmus
MC University Medical Center,
Rotterdam, the Netherlands.

Scientific Session: Neuro
Saturday, March 3, 10:30–12:00, Room C
SS 1411a Neurodegeneration/dementia
Moderators:	E. Gangemi; Rome/IT
M.F. Vasco Aragão; Recife, PE/BR

Use of visual rating scales

Fazekas scale for white matter
hyperintensities and the medial
temporal atrophy scale. However,
32% of respondents note that they
are not fully confident in using
visual rating scales, which indicates
a need for training in this area.
Only 23% of centres extract volumetric information from dementia

scans, primarily total brain volume
and hippocampal volume. Half of
the respondents were working in
an academic setting which probably further skews the data concerning quantitative methods and
advanced imaging. The main reasons given for not using volumetric
information were lack of software,

»»Keynote Lecture
M.F. Vasco Aragão; Recife, PE/BR
»»Dementia imaging in Europe: results from the European
Society for Neuroradiology (ESNR) Diagnostic Subcommittee
Survey
M.W. Vernooij1, S. Haller2, G. Frisoni3, F. Pizzini4, T.A. Yousry5,
N. Bargalló Alabart6, M. Smits1, R. Schmidt7, F. Barkhof8;
1
Rotterdam/NL, 2Geneva/CH, 3Brescia/IT, 4Verona/IT,
5
London/UK, 6Barcelona/ES, 7Graz/AT, 8Amsterdam/NL

BY ALEXANDRA CHRISTOU

Role of BLES in complete
excision of high-risk breast lesions

Craniocaudal view (CC) of the
right breast shows a 5mm area of
suspicious microcalcifications in the
outer part of the breast.

High risk breast lesions with cell
atypia are a heterogeneous group
of breast abnormalities, consisting
of low but also different potentiality of malignancy. Management and
treatment of these lesions is still
challenging and under investigation
for consensus. At present, vacuum
assisted biopsy (VAB) under stereotactic guidance is the gold standard
method for percutaneous biopsy of
suspicious clusters of microcalcifications found on mammogram.
The Intact breast lesion excision
system (BLES) is an automated vacuum-assisted single-pass biopsy
device that uses radiofrequency
under stereotactic guidance, allowing monobloc excision of breast
lesions. The main practical advantage of this technique is that, apart
from the larger sample, an intact
tissue specimen is excised for histological interpretation with no

BLES x-ray specimen shows the area of the microcalcifications included in
the specimen and the margins seem to be clear. Histopathology result of the
specimen showed atypical ductal hyperplasia (ADH) with 1mm clear margins.

fragmentation. This allows better
histological evaluation of the breast
tissue regarding the size and the
margins of the lesion and the lesion
architectural and cytological diagnostic criteria.
In our study we included 38 cases
of atypical high-risk breast lesions
from different subgroups expressed
mammographically as clusters of
microcalcifications (atypical ductal
hyperplasia [ADH], lobular neoplasia [LN], flat epithelial atypia [FEA],
mucocele-like lesions [MLL] with
atypia and papilloma with atypia)
and assessed BLES performance
regarding underestimation and
complete removal.

According to our results complete
removal was achieved in 23 out of
29 lesions that had subsequent surgery (79.3%); in all 3 papillomas with
atypia and in 1 MLL with atypia
(100%), in 3 out of 4 ADH cases (75%),
in 5 out of 8 LN cases (62.5%) and in
11/13 FEA cases (84.6%) (Figures 1–3).
No cancer upgrade was found in
the cases that had undergone subsequent surgery (accuracy 100%). A
statistically significant difference
was found between the distance
of the lesion from the margins and
the complete removal or not of
the lesion. Complete removal was
mostly achieved when the distance
was more than 1mm compared to
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Post BLES biopsy craniocaudal view
(CC) of the right breast shows the
biopsy cavity and the clip marker in
situ at the outer part of the breast.
No residual calcifications noted.
All images provided by Dr.
Alexandra Christou

cases where the distance was 0.5mm
or smaller (p=0.041 Mann Whitney
test). Specifically, 18/19 lesions were
removed when the distance was

over 1mm, whereas 5/10 lesions
were removed when the distance
was 0.5mm or 0mm from the ink.
From the 9 cases that did not have
a complementary surgery, no residual microcalcifications were seen
on the post-BLES mammograms
and the distance of the lesion from
the BLES specimen margins ranged
between 0.1mm and 2mm. Follow
up of all cases for two years showed
no recurrence and no change in the
mammographic appearances.
In conclusion, our results support the view that the BLES device
under stereotactic guidance is an
accurate, safe and effective system
in the spectrum of diagnosis, management and possible alternative
treatment of suspicious microcalcifications found to be high risk
breast lesions with cell atypia with
the potential to result in reductions
in overtreatment and unnecessary
surgical excisions.
Dr. Alexandra Christou is a
Consultant in Breast Radiology
working in Brighton and Sussex
University Hospitals NHS Trust
in the United Kingdom.

Scientific Session: Breast
Saturday, March 3, 10:30–12:00, Room E1
SS 1402a B3 lesions
Moderators:	P. Clauser; Vienna/AT
V. Lehotska; Bratislava/SK

»»Role of one-pass breast lesion excision system in complete
excision of high-risk breast lesions expressed as clusters of
microcalcifications
A. Christou1, V. Koutoulidis2, D. Koulocheri2, K. Zografos2,
G. Zografos2; 1Doncaster/UK, 2Athens/GR
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eHealth project to introduce
common European conformity
assessment scheme
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Scaling up IT infrastructure in
imaging departments – use DIAM
for the best strategy
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ESR Patient Advisory Group putting
the patient at the centre of the debate
on big data

BY INGA STEVENS

Machine learning and AI
come to the fore among imaging
informatics exhibits at ECR 2018
With artificial intelligence (AI) algorithms and machine learning taking radiology by
storm, the focus for industry is now firmly on offering their customers access to various
AI applications through a single common vendor-neutral interface instead of being forced
to switch applications. Exhibitors at ECR 2018 are showcasing platforms that offer access
to a multi-vendor healthcare IT ecosystem.

The embedded diagnostic viewer of Centricity 360 provides access to medical
images and other patient information in various formats, as shown here for a
CT scan of the abdomen. Provided by GE Healthcare.

The latest software can provide
optimised layouts for 2D and 3D
examinations of the lumen, including
tools for quantitative analysis
of suspected polyps, from CT
colonography. Provided by Canon.

Developments in advanced
visualisation have helped to
improve evaluation of patients
prior to transcatheter aortic valve
replacement procedures.
Provided by Canon.

Sectra is showcasing examples
of in-house and external machine
learning applications available
through its enterprise imaging
platform. Customers can use the
company’s own machine learning
applications as well as virtually any
other application, regardless of vendor, and this helps to give healthcare providers a unified entry
point to a best-of-breed portfolio,
more freedom of choice and the
opportunity to speed up access to
new innovations.
“Machine learning is set to significantly impact medicine, driven by
innovation across the globe,” said
Fredrik Häll, vice president of product management at Sectra Imaging
IT Solutions. “Imaging platforms
with vendor-neutral integration
capabilities will play a key role in
helping make this surge of innova-

tion accessible in clinical routines.”
Vital Images, a subsidiary of
Canon Medical Systems, is unveiling refinements to its Vitrea
advanced visualisation software.
A better user interface across all
modalities and deployments and
new application-specific enhancements can contribute to better clinical workflow across departments,
according to the vendor.
Vitrea Connection image sharing
software automates manual processes of accessing and gathering
outside images, whether they are
stored on physical media or another
PACS, vendor-neutral archive, or
image-sharing system. Also, the
Vitrea Intelligence line features
Opportunity Navigator, a financial
analytics tool that directs users to
specific actions to increase revenues or avoid costs.
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Using data gleaned from MRI, fibre
bundles of the brain are visible
thanks to cinematic rendering, a
3D reconstruction technique that
produces life-like images from CT
and MRI scans. Copyright: Cardiff
University Brain Research Imaging
Center, U.K. Provided by Siemens
Healthineers.

GE Healthcare is showing
enhancements to its existing range
of software products, including the
Centricity Imaging Collaboration
Suite, AW VolumeShare 7, and Centricity Cardio Enterprise.
“Cross enterprise reporting provides a global worklist across existing radiology information systems,
powered by multi-vendor capabilities and adapted to a multi-site
environment,” said Bryan McGuinn,
marketing director of GE Healthcare’s digital technology business.
“It allows reporting clinicians to
select studies to be reported in a
global worklist and to assign them
to a specific individual or site within
a network. This helps balance workload across sites within a hospital
network, enhances access to specific clinical expertise and enables
effective multi-site collaboration.
Requests can be automatically
routed, based on pre-defined rules.”
The
firm
is
developing
machine-learning algorithms with
academic institutions, including an
algorithm designed to detect pneumothorax that teaches machines
to distinguish between normal and
abnormal imaging studies and prioritise cases in which the patient
may be in critical condition. Another
algorithm is designed to detect signs
of stroke and help radiologists prioritise abnormal findings.
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Siemens has expanded its cloud-based network, Teamplay, to ensure
compliance with the latest European regulations.

Also a work-in-progress is Native
Breast Imaging in Centricity Universal Viewer, which aims to provide native breast screening and
diagnostic workflows in a single
viewer that can be used for all
modalities.
Carestream its unveiling its
workflow software module, which
reportedly enables greater productivity, quality and collaboration
for radiology reading workflows
in order to create a smart dynamic
worklist, designed to improve
patient care.
“The new Workflow Orchestrator’s imaging analytics, together
with Carestream’s native multimedia reporting capabilities and
advanced machine learning algorithms integrated from a third party,
will equip radiologists with reading
tools that can help prioritise exam
reading and enhance the quality
of care,” said Ludovic D’Aprea, the
company’s general manager for
Healthcare Information Solutions.
The product has been incorporated into Carestream’s Clinical
Collaboration Platform for enterprise imaging and vendor-neutral
archiving. It directs imaging examinations first to appropriate subspecialists and then to all available
radiologists, as needed, for efficient
turnaround times. The module can
assign examinations to specific
radiologists according to a referring
physician’s preference and categorise worklists by type and user profiles, according to the vendor.

Siemens Healthineers is promoting a number of joint solutions that
have been integrated into Siemens
Healthineers products, including
a system that integrates and interconnects data and knowledge from
a global and diverse network of
healthcare stakeholders. Amongst
the first partners are Arterys,
Explorer Surgical, Heartflow, Materialise, mediCAD Hectec, MintMedical, Pie Medical Imaging, Stroll
Health, and SyntheticMR.
Siemens has also expanded its
cloud-based network Teamplay
to ensure compliance with new
European regulations. The product
includes functions that will help
hospitals and radiology departments
to comply with the Euratom radiation protection directive, due for
implementation by February 2018.
Elsewhere, TeraRecon is highlighting its agreement to sell and
market the EnvoyAI platform. At
ECR 2018, TeraRecon is demonstrating machines utilising three
EnvoyAI workflow integrations that
make algorithms published on the
EnvoyAI Exchange accessible to customers upon release in spring 2018.
The platform includes EnvoyAI
Exchange and market-ready AI-enablement software designed to
promote broader access and clinical use of medical imaging algorithms. It contains more than 35

continued on page 18
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algorithms and initial sales efforts
are concentrating mostly on two
U.S. Food and Drug Administration
approved algorithms from Imbio
and Icometrix.
“The automated outputs from
Imbio and Icometrix elevate the
standard of care without creating
additional work for radiologists,”
noted TeraRecon president and
CEO, Jeff Sorenson. “The combined
workflows achieved by TeraRecon
and EnvoyAI deliver these results

in a fast, flexible, and extensible
way, allowing our customers to easily introduce AI into their medical
imaging enterprise.”
At ECR 2018, Hitachi’s Vantara
offerings include a vendor-neutral
archive and Clinical Repository
software. Staff will also demonstrate the company’s Content Intelligence platform and data analytics
software for hospitals.
Philips is exhibiting the latest
edition of its IntelliSpace Portal
(ISP) advanced visualisation and
quantification platform. Version
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10 has a series of novel features,
including an embedded 3D modelling application for 3D printing and
the addition of breast and prostate
imaging informatics capabilities.
The embedded 3D modelling application is designed to support the
creation and export of 3D models
to 3D printers from 3D Systems and

Stratasys. New agreements with
3D printing companies means ISP
10 users can quickly create, save,
and transfer 3D models to other 3D
printing offerings without having
to leave the clinical environment,
according to the company.

Technical Exhibition Opening Hours
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10:00–14:00
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Top three use cases for
AI in medical imaging
Artificial intelligence (AI) was undoubtedly the technology buzzword
of 2017, but in the medical imaging sector, the hype has so far exceeded
reality. There are relatively few AI-powered products approved by the
regulators and available for purchase. Moreover, the efficacy of AI, or more
specifically deep learning, for routine clinical use has yet to be proven.
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Whilst academic researchers can
point to encouraging results in smallscale studies, it is unclear how well
deep learning models will perform
in real-world settings. Despite these
initial market challenges, the pace of
product commercialisation is accelerating, and AI is poised to transform
radiology in the years to come. In
this short article we discuss some of
the most promising use-cases.
Use case 1: quantitative
imaging tools
Quantitative imaging tools provide automated measurements of
anatomical structures, enabling
radiologists to populate their
reports with objective and repeatable metrics to describe the characteristics of imaging biomarkers, and
how they have changed over time.
These biomarkers can inform diagnosis decisions and may be useful
indicators for predicting prognosis
and therapeutic response.
Market readiness – high
Automated quantification tools
are by no means a new development and tools based on statistical modelling techniques, such as
atlas-based modelling, have been
available for some time. Following
the advent of deep learning, there

are now many more companies
developing quantification tools for
medical imaging and the availability and variety of tools is expected
to increase manifold in the coming
years. Moreover, the recent introduction of online AI marketplaces
that sell imaging tools from multiple developers will give radiologists
access to a much wider selection
of tools than is typically available
from PACS and advanced visualisation vendors.
Market attractiveness – high
Taking manual measurements of
imaging biomarkers is a tedious and
time-consuming task that is vulnerable to subjectivity. Moreover, many
radiologists simply do not have
the time to routinely take manual
measurements of imaging features.
Quantification tools can streamline
the process by automatically populating the radiologist report with a
variety of evidence-based metrics,
such as the long and short measurements, volume, density and
texture. The increasing availability
of AI-powered tools is expected to
accelerate the move to quantitative
imaging, which in turn could lead to
improved diagnostic accuracy. As
precision medicine becomes more
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important, quantitative imaging
will increasingly be requested by
referring physicians.
Use case 2:
decision support tools
Decision support tools provide
radiologists with relevant patient
information in context, including
information from an EHR, pathology
report and other sources. This information will increasingly be combined
with quantitative imaging data, giving radiologists a complete longitudinal view of the patient, to support
with diagnostic decision making.
Market readiness – medium
Decision support tools are currently available from a handful of
specialist software developers, such
as RADLogics and HealthMyne.
Several other companies have
developed solutions and are in the
process of obtaining regulatory
clearance. Through partnerships
with the major imaging IT vendors,
decision support solutions will be
tightly integrated into the clinical
workflow, so that radiologists are
provided with a summarised report
of relevant patient information at
the time they open a case.
Some of the major imaging IT
vendors are also adding native decision support functionality to their
PACS and enterprise imaging solutions. Over time, decision support
will likely become a standard feature of imaging IT solutions.
Market attractiveness – high
Extracting patient information
from an electronic health record
(EHR) system can be time-consuming and it can take multiple clicks
to navigate to relevant information,
assuming it exists. AI-powered decision support tools automate this
process, making radiologists both
more effective in their decision making and more efficient. Furthermore,
decision support tools enable radiologists to provide richer and more
structured reports to referring physicians and to escalate their value in
multidisciplinary care teams.
Use case 3:
computer-aided detection
Computer-aided
detection
(CADe) tools identify and highlight
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eHealth project to introduce
common European conformity
assessment scheme
Interoperability is becoming an increasingly urgent issue in the field of eHealth as a
growing array of eHealth solutions need to be able to meaningfully communicate with
one another, such as workstations with the rest of the hospital information systems,
PACS with vendor neutral archives (VNAs) and regional PACS.
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Peter Baierl, Vienna/AT
Executive Director

TECHNOLOGY & RESEARCH

ECR TODAY | SATURDAY, MARCH 3, 2018

areas that may reveal abnormalities
during the interpretation of medical images. The CADe tools on the
market today can identify a variety
of cancers, including breast, lung,
prostate and colon.
Market readiness – medium
CADe tools have been available
since the late 1990s, but the technology largely failed to meet radiologists’ expectations due to poor
sensitivity and/or specificity. The
latest CADe tools developed with
deep learning technology have been
shown to outperform existing solutions. The first deep learning CADe
tools entered the European market
in 2017, and with a multitude of
medical AI start-ups targeting this
market, product availability is set
to increase. Most of these companies are developing CADe tools for
breast and lung applications.
Market attractiveness – medium
There is a small market for CADe
tools in the U.S., primarily for breast
cancer screening. This is mainly
due to the availability of additional
reimbursement, rather than market demand from radiologists. In
Europe, many radiologists remain
sceptical about the benefits of
CADe and it is hardly used. That
said, the introduction of deep learning-based tools, with the promise of
improved detection accuracy, has
led to a renewed interest.
In conclusion
AI has the potential to address
two of the fundamental challenges
facing radiology; namely, a chronic
shortage of radiologists and errors
and discrepancies in radiologists’
reporting. With the availability of
AI-powered radiology tools poised
to ramp-up in the coming years,
now is the time for radiologists to
embrace AI and position themselves for change.

In order to ensure such interoperability, healthcare providers and
governments need to set standards
and assess compliance. As much
existing interoperability conformity assessment is carried out by
national or regional authorities in
Europe, providing a common European scheme could ease the burden
of developing individual schemes
while ensuring greater harmonisation among countries and regions.
Launched in December 2016, the
EURO-CAS project aims to deliver
an eHealth Conformity Assessment
Scheme for Europe, which will be
known as CASforEU. This scheme
will help European health systems
assess the conformity of eHealth
products and solutions against international standards, while enhancing the market by offering public

product and solutions, not only in
regard to international standards
and interoperability requirements
of European eHealth projects,
but also in regard to national and
regional eHealth requirements.
With IHE-Europe as scientific
coordinator, a recognised leader in
eHealth standards, and the European Institute for Biomedical Imaging Research (EIBIR) as project coordinator, the EURO-CAS consortium
consists of representatives and competence centres of key European
regions and Member States, as well
as experts and international associations. So far, they have assessed
the interoperability requirements
of European health systems and
analysed the existing testing and
certification schemes. This has
been achieved through a collaborative, bottom up approach through
a survey to ascertain requirements
and workshops to gather feedback
from users and project advisers. So

far, two workshops have been held
with the project’s external advisers
and deployment members (National
eHealth initiatives who will be initial users of CASforEU). In April
2018, the consortium plans to host a
session for stakeholders during the
IHE-Europe Connectathon in the
Hague, Netherlands. This will be an
opportunity for vendors and end-users to learn about the impact and
benefits of CASforEU.
In the next phase of the project, the participants will develop
the CASforEU, guided by feedback
from various regions in Europe
and by an advisory board of additional experts and policymakers.
The finalised EURO-CAS model
will be presented to the public in
November 2018.
The EURO-CAS project is building on the findings and results of
a series of EU-funded projects that
have advanced eHealth interoperability within and between Member

States in the last years, and will provide a scheme consistent with the
Refined eHealth European Interoperability Framework endorsed by
representatives of all 28 European
Member States in 2015.
The EURO-CAS project is committed to transparency and openness, and invites interested parties
to join and contribute. They can
engage face-to-face with consortium members during EURO-CAS
events, or provide comments and
feedback to key deliverables that
will be offered for public consultation. They can also follow EUROCAS on Twitter (@EURO_CAS), join
the EURO-CAS group on LinkedIn,
or regularly check the project website www.euro-cas.eu.
The EURO-CAS project has received
funding from the European
Union’s Horizon 2020 research and
innovation programme under grant
agreement No. 727028.
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recognition of an eHealth product’s
conformity. This will significantly
advance eHealth interoperability,
bringing us closer to a digital single
market in the European health and
care sectors, and facilitating the
sharing of information for better
and more personalised healthcare.
“Lack of interoperability is both
a reason for, and a result of, the
fragmentation of eHealth markets in Europe and the endurance
of information silos,” says Karima
Bourquard, Director of Interoperability at IHE Europe, and scientific
coordinator of EURO-CAS. “The
EURO-CAS conformity assessment
scheme will provide a comprehensive framework, with flexibility to
allow better sustainability and harmonisation at European, national
and regional levels.”
CASforEU will consist of models,
processes and tools that will enable and strengthen the capability
of test centres to assess eHealth

We can support you in making your project idea reality
and reduce the administrative burden

myESR.org
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Visit our website at www.eibir.org
Follow us on Twitter @EIBIR_biomed
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BY YULIA SHEVCHUK

The future depends on attracting
more clinicians, says Marion Smits

Scaling up IT infrastructure in
imaging departments – use
DIAM for the best strategy

Marion Smits from Rotterdam, the
Netherlands, is President-elect of
the ESMRMB.

Marion Smits from Rotterdam, the
Netherlands, is President-elect of
the European Society for Magnetic
Resonance in Medicine and Biology
(ESMRMB). She uses MRI in both
clinical practice and research. Passionate about her work, she explains
how the society needs to incite clinicians to join in larger numbers and
how shorter protocols and harmonised terminology would boost MRI
use in clinical practice.
ESMRMB: What is your vision for
the society?
Marion Smits: Our biggest challenge, finances aside, is to attract
more clinicians and radiographers.
Many of our members are research-

ers, fundamental scientists, but very
few of them use MRI in actual clinical practice. We want to get everyone involved so that we can bring
MRI more to the forefront in clinical
practice and have more interaction
between researchers and clinicians.
Clinicians should receive more information from researchers on what
MRI can offer. MRI researchers, on
the other hand, present us with the
most fantastic things, but these are
sometimes not practical and commonly in clinical practice, we’re still
using very basic MRI protocols.
Many radiologists feel uncomfortable with the more advanced MRI
techniques, so they often stick to
what they know and not really dare
or even have the time to implement
new stuff. There’s such a big gap
between what we could do, and
what research thinks we could do vs.
what we actually do in clinical practice. Interacting together would be a
good way to reduce that gap. ESMRMB is a fantastic place to bring
everything and everyone together:
this is one of our goals.
ESMRMB: How could you reduce
the gap between clinicians and
researchers?
MS: We need to get clinicians
more involved in what we do, which
also means we need to be more

visible. A lot of people I work with
don’t know what ESMRMB is, but
every radiologist works with MRI,
so, in principle, they should all
be aware and interested in what
we are doing. The School of MRI
could offer more clinically oriented
courses. We could also have more
online teaching opportunities.
You can do so much with MRI,
there’s so much science to it. That
makes it daunting for some. I think
MRI is sometimes made unnecessarily complicated, and vendors are
partly responsible, because they
use all kinds of different terms for
their sequences and protocols. Of
course, their tools are different and
use different algorithms. There
is no one right way, but we have
to come to a consensus on how to
harmonise and standardise MRI, so
that at least we get to use it in clinical practice without people getting
confused about things that don’t
really matter, such as vendor-specific sequence names.
For example, you could have your
scanner delivered with a fully prepared protocol – wherever there is
a consensus or there are published
recommendations. For instance,
many people are uncertain about
the implementation of arterial spin
labelling (ASL), so vendors could

offer the experts’ published recommendations when they sell the
ASL sequence.
ESMRMB: Isn’t lack of availability
always an issue with MRI?
MS: We will always have limited resources in healthcare. We
could invest in much shorter and
narrowly focused protocols. But
logistics sometimes work against
us. MRI is often used as the last
line of investigation, so when you
do have your 30-minute MRI slot,
you’re going to use it to the fullest.
Even though sometimes you may
only need a two-minute scan to find
out whether there is, say, an infection. Doing a full protocol may not
always be necessary.
MRI is used in children with
suspected hydrocephalus – this is
only one sequence. Abscesses don’t
require long. We recently had a
patient with an ear infection that
had gone to the brain. He had two
sequences in less than five minutes.
T2 and diffusion weighted images
revealed the infection was everywhere. Half an hour later, he was on
the operating table.
Nevertheless, it’s hard to change a
system especially with MRI’s historical perspective. In some countries,
if you don’t do a full protocol, you’re
not paid at all because it doesn’t

count as a proper scan. Maybe a
financial incentive will eventually
change this misconception.
ESMRMB: How would you
convince clinicians of the value of
MRI?
MS: A point would be to raise its
standing in healthcare. We tend to
only look at MRI as a lengthy and
costly technique, but other diagnostic or therapeutic techniques may
be much costlier and lengthier, like
PET, which costs the patient half
a day. In a patient with suspected
dementia, we typically do an MRI
scan, then a PET scan, but this is
costly and not for everybody. Now
that we have ASL, we could skip
PET for certain indications.
Increasing the length of the MRI
scan may sometimes also prove better and cheaper. Functional MRI is
used to locate language in the brain
in the preoperative setting. But
a 30-minute scan is not great for
accuracy. The surgeon may ask for
double scan times to find out where
the function is before surgery
rather than spend more time in the
operating room to locate language
with the patient’s brain exposed.
MRI can thus improve diagnostic accuracy and reduce costs, even
by increasing scan times. It’s our
perspective we have to change.

The Digital Imaging Adoption Model (DIAM) was jointly developed by the European
Society of Radiology and the Healthcare Information and Management System Societies
(HIMSS) Analytics Europe in 2016 for the purpose of supporting healthcare providers
around the world with analysing their IT maturity and subsequently planning and
implementing an IT system enhancement strategy.

In November 2017, Jörg Studzinski from HIMSS Europe and Prof. Peter
Mildenberger from the ESR visited King Abdulaziz Medical City Riyadh,
the first facility in the world to receive DIAM stage 6.
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Diseases of the Brain, Head and Neck and the
Musculoskeletal Diseases

Digital imaging plays an important role for improving patient outcomes because specialists that have
easy and secure access to imaging
can make a faster diagnosis and
therefore start treatment earlier.
Furthermore,
communication
between specialists is increasingly
effective due to the availability of
enterprise-wide imaging management systems in hospitals. This
model is unique and covers all the
latest trends in healthcare IT, such
as: personalised medicine, information exchange, clinical documentation, clinical decision support,
and analytics.
Organisations participating in
DIAM first respond to a DIAM survey online. The survey comprises
over 100 indicators from 10 different focus areas. The organisations
then receive a ‘gap report’. Organisations are classified in one of eight
stages, with stage 0 indicating a
low imaging maturity and stage 7
representing an advanced system.
There are a number of benefits
that organisations get from a DIAM
assessment such as guidance in the
digitisation of imaging IT, decision
support for imaging departments’
IT strategy, benchmark opportunities, support for users and buyers
of medical imaging technology to
identify potential infrastructure or
workflow gaps.
Collaboration with the national
radiological societies and
preliminary results
In January 2017, DIAM experts
Prof. Peter Mildenberger and
Prof. Lluís Donoso Bach started
approaching the national radiological societies of the identified
focus countries (France, Germany,
the Netherlands, Russia, Spain
and the UK) to discuss strategies
for the dissemination of project
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information within the respective
countries. Due to these efforts,
different markets within these
countries are now recognising the
project’s importance and are taking part in activities that will further project development. These
activities include webinars, workshops, and DIAM sessions at major
radiological events. In addition,
several articles about the project
are being published in magazines
and newspapers.
42 hospitals from more than 15
countries have joined the project
and received their reports including several hospitals in Germany,
the Netherlands, Russia and Spain,
as well as participants from Belgium, Finland, Italy, Poland, Sweden
and the USA. The data from these
reports is helping these hospitals
understand their current IT situation and choose an appropriate
IT system enhancement strategy.
The Russian Society of Radiology
is also providing substantial input.
The DIAM survey and all collateral materials were translated into
Russian and participants’ feedback
will be considered for the next version of the survey. Prof. Valentin
Sinitsyn, president of the Russian
Society of Radiology and head of
the Centre for Radiation Diagnostics, participated in the project and
shared his positive feedback.
“DIAM is a unique project. We
know that information technology
is an essential tool for the further
development and improvement of
radiology diagnostics. In Russia, the
digitisation of radiology diagnostics
is only just beginning. The DIAM
project gives us an opportunity to
understand the most important
areas of using these technologies in
radiology, to assess their maturity in
a particular medical institution and

the level of integration with other
services of a medical institution. It
is very important that the results
of self-assessment give the participants important recommendations
for further development of digitisation of imaging IT,” said Sinitsyn.
DIAM expert Prof. Lluís Donoso
Bach, director of the Hospital Clínic
of Barcelona’s Diagnostic Imaging Department, joined during the
beginning of the project and also
found it to be a very useful tool.
“The DIAM gap report we received
is a very helpful analysis and can be
used for different purposes, such
as internal discussions about the
imaging IT system development
and for monitoring the system over
time, when the survey is repeated
within a period,” Donoso stated.
“In addition, DIAM is a vendor-neutral tool and has been
developed by ESR experts with
experience in different imaging IT
fields, so the report’s results and
recommendations are entirely reliable. Using this report, it is possible to further plan our imaging IT
strategy and identify key opportunities for improvement,” he added.
The first DIAM Stage 6
in the world
In November 2017, King Abdulaziz Medical City (KAMC) Riyadh
became the first facility in the
world to achieve this high level of
recognition in radiology imaging.
KAMC Riyadh is part of a group
of hospitals providing services for
the Ministry of the National Guard.
The hospital fulfilled all necessary
indicators for achieving one of the
highest stages, such as imaging IT
infrastructure available across the
whole enterprise, along with fully
integrated and digitised image
management. Since the project has
the unique benefit of providing
benchmarks at different levels, this
hospital could serve as a reference
site for other hospitals in 2018.
King Abdulaziz Medical City
Riyadh will be invited to ECR 2018
to a special DIAM session ‘Scaling
up IT infrastructure in imaging
departments – Learn from the 1st
DIAM Stage 6 awarded hospital’
that will take place today at 13:30 in
the EuroSafe Imaging Lounge (Coffee & Talk Room).
DIAM experts, Prof. Peter Mildenberger (ESR) and Jörg Studzinski
(Director Research and Advisory
Services, HIMSS Europe), visited
the hospital to validate the attainment of DIAM Stage 6.
Mildenberger congratulated the
KAMC team on their commitment
to achieve advanced maturity in
its imaging IT capabilities, and to
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be the first out of 42 hospitals to
become validated at DIAM Stage
6. “KAMC is well ahead of the
curve, which is also supported by
the fact that the average DIAM
score currently stands at 3.0. King
Abdulaziz Medical City’s focus
on using information technology
to improve imaging processes is
leading to better care for patient
involvement and communication,”
he said.
Next steps and plans for 2018
Last year HIMSS initiated a
global working group to add an
Enterprise imaging perspective to
the DIAM assessment by developing criteria relevant for non-radiology imaging. These criteria will
be available as an additional
assessment scheme to the DIAM
radiology survey.

DIAM experts supported by the
national radiological societies in
Spain and Russia are planning many
new activities for 2018 including
follow-up webinars, DIAM sessions
presenting preliminary results at
the main ESR and HIMSS events,
‘how to fill in the survey’ workshops,
and more. In addition, the experts
are constantly considering users’
feedback and requests and will be
incorporating it in the next survey
version accordingly.
How to take part
If you are interested in participating in this project, please fill in
the request form at tinyurl.com/
DIAMSurvey to receive access to
the online DIAM survey form. The
standard assessment, including
DIAM score and gap report, is completely free of charge in Europe.

Coffee & Talk Session
Saturday, March 3, 13:30–14:00, Coffee & Talk
C 12 Scaling up IT infrastructure in imaging departments:
learn from the 1st DIAM Stage 6 awarded hospital
Moderator:

P. Mildenberger; Mainz/DE

»»Setting the scene: ESR’s support in planning
and implementing imaging IT
B. Brkljačić; Zagreb/KR
»»The Digital Imaging Adoption Model (DIAM) in brief
J. Studzinski; Leipzig/DE
»»IT development in radiology: how to use DIAM
for strategic planning
P. Mildenberger; Mainz/DE
»»Our experience: King Abdulaziz Medical City Riyadh;
DIAM Stage 6 Hospital
N.N.
»»Handover of ESR ‘Letter of Recognition’
B. Brkljačić; Zagreb/KR
»»Open forum discussion

Joint Session of the ESR and the EU Commission
Saturday, March 3, 14:00–15:30, Room F2
eHealth in radiology: policies, practices, pitfalls, potential
»»Chairperson’s introduction
K. Riklund; Umeå/SE
»»ESR eHealth SC and eHealth policy positions
E. Neri; Pisa/IT
»»EU Strategy for Digital Transformation of Health and Care
T. Piha; Brussels/EU
»»Member States Joint Action on eHealth
C.M. Auer; Vienna/AT
»»ESR eHealth tools
B. Brkljačić; Zagreb/HR
»»ESR-HIMSS Digital Imaging Adoption Model
J. Studzinski; Leipzig/DE
»»Patient perspective on EU eHealth policies
N. Bedlington; Vienna/AT
»»Panel discussion: The role of medical societies
in implementing EU eHealth policy
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BY JONAS VAN RIET

Boost your career opportunities
with the ESSR Diploma

ESR Patient Advisory Group
puts the patient at the centre
of the debate on big data and
the patient-doctor relationship

Subspecialisation is a key to the
future of radiology and represents
one of the cornerstones of the ESR’s
work. In order to harmonise standards of knowledge among European subspecialty societies, the
European Society of Musculoskeletal Radiology (ESSR) has recently
changed the architecture of the
requirements for the Diploma in
Musculoskeletal Radiology, creating a new scheme with more robust
content, better structure and featuring eligibility criteria according
to the guidelines of the European
Training Curriculum (ETC) for Subspecialisation in Radiology (Level
III). The European Diploma in Musculoskeletal Radiology is awarded
to certified radiologists who have
satisfied specific criteria related to
continuing education and practice
in musculoskeletal radiology. Basically, it aims at confirming specific
competences in performing, interpreting and reporting conventional
radiography, ultrasound, MR imaging (including arthro-MR imaging),
CT (including arthro-CT) examinations, and image-guided interventional procedures related to the
musculoskeletal system.
To get certification, candidates
have to pass an examination based

on two steps that give formal proof
of their qualification:
Step 1: Professional requirements.
These include completion of a programme of CME-accredited activities over a 5-year period and membership for ESSR and ESR during
the full duration of the programme.
An RIS documentation/logbook
of recorded activities is required
to ensure that the candidate is
professionally active in musculoskeletal radiology.
Step 2: Written and oral examination. In the written test, the
candidate is asked to answer up to
40 multiple choice questions on all
aspects of musculoskeletal radiology in one hour; in the oral examination, the candidate discusses two
cases shown at the workstation
with a board of examiners.
The ESSR Diploma certification is valid for five years and can
be renewed.
Drawing up a competence profile
for a musculoskeletal radiologist is
challenging given the heterogeneity
in the typology of work across different countries in Europe. Among
ESSR members, only a few work in
orthopaedic hospitals, many perform MR imaging but not MR-arthrography, many (even experts) do

not perform ultrasound, and their
practice is essentially based on MR
imaging or vice versa. Others are
general radiologists interested in
the musculoskeletal area but with
limited access to some modalities.
In addition, many musculoskeletal radiologists don’t examine the
spine because this job is performed
by neuroradiologists. The situation
appears to be very different compared to other subspecialty societies where the typology of examinations is much more homogeneous
among their members. Based on
these considerations, the architecture of the examination to earn the
diploma has been designed to be as
inclusive as possible while remaining, at the same time, a serious
check of theoretical knowledge in
the field.
In three years of experience, the
pass rate of the exam has been
87%, with the level of difficulty
ranging from moderate to difficult
as reported by candidates. Interestingly, 25% of them applied from
non-EU countries and approximately 50% came from countries
that do not adopt subspecialisation or in which a structured postdoctoral training programme in
musculoskeletal radiology is not

established yet. In these countries,
the European Diploma may have a
role in fostering subspecialisation,
assisting radiologists in the promotion of their skills, and as proof
of experience in musculoskeletal
imaging when dealing with other
clinical colleagues and with the
general public.
Advantages of a European
Diploma
in
Musculoskeletal
Radiology are many. Although
the diploma cannot replace any
national board certificate, it may
contribute in strengthening the
candidate’s CV, thus helping to
build up a career profile in musculoskeletal radiology.
It is also conceivable that the
European Diploma in Musculoskeletal Radiology could be recognised in the near future by the
European Union of Medical Specialists (UEMS), in the same way
as the European Diploma in Radiology (EDiR), as it is being increasingly identified as an instrument
to assess competency and which
helps to standardise training and
expertise across Europe. Currently,
its structure has also been incorporated into certification programmes
at national levels in Europe (e.g. the
Deutsche Gesellschaft für Musculo-

skelettale Radiologie – DGMSR) and
has been recognised as a reference
by other supranational societies.
Overall, we strongly encourage
applying for the European Diploma
in
Musculoskeletal
Radiology.
There is no doubt that wide adherence may help ESR to promote
the concept of subspecialisation
and support the establishment
of musculoskeletal radiology as a
recognised subspecialty discipline
across Europe.
References and more information can be found at https://essr.
org/diploma
Prof. Carlo Martinoli is head of
Radiology at the Department of
Health Science, University of Genoa,
Ospedale Policlinico San Martino,
Genoa, Italy, and Chairman of the
ESSR Educational Committee.
Prof. Filip M. Vanhoenacker is head
of the Department of Radiology,
Antwerp University Hospital,
Antwerp University, AZ SintMaarten Duffel-Mechelen, and
member of the Faculty of Medicine
and Health Sciences, Ghent
University, Ghent, Belgium, and
ESSR President 2017–2018.
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The ESR Patient Advisory Group (ESR-PAG) is hosting two sessions dedicated to patient
safety issues during this year’s ECR. One of the ESR-PAG’s key aims is to launch initiatives
striving for improved communication between the patient and the health professional in
the radiology department.
Another topic underpinning the
patient-health professional relationship is the rapid technological
development and increased use of
‘big data’ in healthcare. Radiology
departments are required to thoroughly rethink and adapt working
procedures in response to cybersecurity threats and data protection
concerns (on this topic see also the
article on page 1).
The ESR-PAG is delighted to hold
a session today on a topic that goes
right the heart of both patients
and health professionals: ‘The
patient-doctor relationship and
interdisciplinary communication in
the radiology department’. This session will look in-depth at the modalities of the patient-radiologist/radiographer relationship, emphasising
the need for accurate, effective and
timely communication with and for
patients and between different hospital departments. This session will
bring together patient representatives, radiologists and radiographers
so that they can effectively express
their views and improve each other’s
understandings on this sensitive but
nonetheless important topic.
The prospect of entering an
intimidating, grey and tailor-made
hospital room is everyday business
for doctors and other health professionals. However, let us put on the
patient’s hat and realise that the
type of communication and human
interaction encountered in radiology departments is sometimes
viewed as impersonal and too theoretic. Continuous technological
innovations and standardisation,
which are admittedly benefiting
patient outcomes, seem to have
resulted in less direct interaction
with the patient. A department’s
communication strategy may also
affect a patient’s experience. This
session will address the impact of
communication on the patient’s

experience and offer practical
solutions to improve patientdoctor communications.
Patients are right to expect accurate, understandable and timely
information concerning their examination/intervention. The radiology
report is one crucial tool, if not the
centrepiece, to ensure communication between the patient and
radiologist/radiographer. Patients,
together with professions operating
outside the radiology department,
expect a report that is to the point
and consistent to avoid confusion.
As the radiology department is
only part of a broader chain of communication inside the hospital, it
proves crucial to embed the department’s input in the overall stream
of information that follows the
patient from entry to aftercare. This
ensures that accurate information
reaches the patient during every
step of the healthcare process. For
this reason, it is essential for radiologists and radiographers to have
a good understanding of professions working outside the radiology department and vice versa, to
streamline communication across
hospital departments. The session
will thus discuss methods to better
integrate the radiology department
in the overall stream of communication reaching the patient, calling
for a multidisciplinary approach
not only limited to the clinical practice, but also encompassing communication and interaction with
the patient across departments.
Today’s second ESR-PAG session
features a topic that has gained
prominence at previous ECR editions, and is also recurring in every
discussion related to eHealth,
digital innovation, and research:
‘Big data: implications for medical imaging and the need for data
protection and cyber security’. The
session’s timing fits very nicely with

an approaching deadline for the
implementation of the EU’s centrepiece legislation on data protection, the General Data Protection
Regulation, applicable starting May
2018. In this session, the discussion
will map the impact of ‘big data’
in radiology and the need for data
protection, presented from both
the patient and radiologist/radiographer perspective.
The introduction of the General
Data Protection Regulation will
have far-reaching implications
for the processing and sharing
of health data, including medical
images, whereas patients are given
more stringent safeguards in terms
of access and use of their personal
health data. The processing of
health data will require explicit
consent by the data subject, while
all patients must have access to
their personal data and have the
right to transfer personal data to
another service provider.
Striking a balance between data
protection and the use of ‘big data’
for pursuing public health interests
and innovative research outcomes is
a precarious exercise that deserves
a profound and open debate. The
use of personal health data in many
cases leads to an early diagnosis and
triggers a better understanding of
new symptoms so treatments can
be timely implemented and adapted
to the needs of the patient. In addition, research projects may also
prosper from using personal health
data, giving rise to innovative and
breakthrough treatments. However,
we realise that putting measures in
place to adequately protect personal
health data is required to maintain
the patient’s trust in healthcare services and research projects.
The setting of this session facilitates a frank discussion among
health professionals and patient
representatives on how practi-

cal tools can reconcile differing
interests in relation to the use of
‘big data’ in medical imaging and
research in particular.
Expanding the use of data in
medical imaging and research
projects due to rapid technological developments raises questions
regarding data security and the
risk of data breaches. The ever-increasing use of big data has unfortunately not yet fully coincided
with the implementation of strong
and resistant cyber security programmes that are able to deter this
threat. There is, however, no doubt
that security breaches disclosing
personal health data are detrimental to patients’ trust and their willingness to share data for scientific
and clinical purposes.
Imaging equipment can also be
vulnerable to cyber threats. Hackers can use medical equipment to
infiltrate the institution’s network
in their quest for data access. In the
worst-case scenario, imaging equip-

ment can be rendered ineffective,
causing delays and interruptions
with potential negative repercussions for patients. This session
highlights the importance for radiology departments to have in-house
knowledge on how to deal with
cyber threats. Practical solutions will
be presented during the session to
ensure the patient’s safety and minimise the risk of security breaches.
Background
The ESR Patient Advisory Group
(ESR-PAG) was established in 2013 to
bring together patients, the public
and imaging professionals in order
to collectively address and leverage
developments in the field of radiology. The ESR-PAG advocates for
a patient-centred approach in the
activities of the ESR with the aim of
benefiting patients across Europe.
The ESR is the first medical specialty to successfully launch a professional-patient body that gathers
patient representatives from various disease-specific fields.

ESR Patient Advisory Group Session
Saturday, March 3, 10:30–12:00, Room L 8
ESR-PAG 1 Patient-doctor relationship and interdisciplinary
communication in the radiology department
»»Chairpersons’ introduction
N. Bedlington; Vienna/AT
M.H. Fuchsjäger; Graz/AT
»»A radiologist’s point of view
D.-G. Carrié; Toulouse/FR
»»A radiographer’s point of view
B.T. Andersson; Lund/SE
»»Patients’ point of view
J. Birch; Poole/UK
D. Walsh; Dublin/IE
»»The radiologist as a patient
R. Stern Padovan; Zagreb/HR
»»Panel discussion: How can we improve communication
in the department and avoid misunderstanding?
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BY STEVE HALLIGAN

ESGAR looks forward to increasing
its educational role with numerous
workshops throughout Europe

Saturday, March 3
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can help improve your efficiency
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Steve Halligan is Professor of
Gastrointestinal Radiology and
Head of the University College
London (UCL) Centre for Medical
Imaging in London, UK, and
ESGAR President.

CONGRESS
OFFICE

Room 0.16 (Entrance Level)
Practical application of perfusion and
diffusion analysis in the brain

that no European abdominal subspecialist can really be considered
as such unless they are an ESGAR
member; all of the key opinion leaders in our subspecialty are members. Membership also brings much
more than just joining the premier
grouping for our subspecialty: you
will be eligible for registration discounts on our Annual Meeting and
workshops, and the members’ area
of our website offers an extremely
wide range of educational activities channelled via our e-Education
portal. You can choose from video
lectures, e-posters, individual cases,
a journal watch, and registration for
webinars. Everything you need can
be found at www.esgar.org. We hope
to see you there soon!

INSIGHT SESSIONS

TR
A

The European Society of Abdominal and Gastrointestinal Radiology
(ESGAR) is the largest single grouping of radiologists and allied professionals interested in the subspecialty of abdominopelvic radiology
in the world. Our prime focus is the
diagnosis and (radiological) treatment of gastrointestinal and hepatobiliary diseases. As of December
2017, we have 2,143 members from 73

Our 2017 Annual Meeting was
held in Athens under the expert
Presidency of Prof. Panos Prassopoulos, and attracted 1,332 registrants from 58 countries; it was an
unqualified success and drew considerable praise from attendees.
I am absolutely confident that
our 2018 meeting will be equally
well received, and will this year be
held in Dublin, Ireland, from June
12–15 and overseen by Prof. Helen
Fenlon. It offers a smorgasbord of
educational activities at all levels
for those interested in abdominal
imaging. The programme can be
found at the ESGAR website and I
am sure that the greatest challenge
faced by attendees will be deciding
which of the many simultaneous
sessions to attend. Luckily, many of
these will be available afterwards
on our website for you to view at
your leisure.
If you are at all interested in
abdominal imaging, then please
do consider becoming an ESGAR
member if you are not already.
Indeed, I would go so far as to state

announced on an ongoing basis, so
please visit www.esgar.org for programmes and further details.
Guidelines related to abdominal
imaging is a third area of activity, which is expanding rapidly.
In 2017 we published guidelines
relating to rectal cancer imaging,
small bowel imaging, and diagnosis and follow-up of gallbladder
polyps in peer-reviewed indexed
journals. Guidelines are important because there is a voracious
appetite from radiologists eager to
learn and introduce best practice
for the benefit of their patients.
Involvement of ESGAR members
in the production of guidelines also
ensures that any recommendations
are evidence-based and right at the
forefront of current best practice
in abdominal imaging. The ESGAR
produces both monothematic and
multidisciplinary guidelines, the
former dealing with predominantly
radiological issues whereas the latter investigate a broader remit that
normally requires collaboration
with a sister clinical organisation.

C
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EC
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The next ESGAR Annual Meeting will
be held in Dublin, Ireland, from June
12–15, 2018.

different countries representing all
the world’s continents.
Since our inauguration in 1990,
ESGAR activities have expanded to
cover two broad areas. The first is
our Annual Meeting and the second
our workshop activities, which have
expanded greatly over the last decade. The workshops are relatively
small educational meetings with an
average of 50–100 participants and
focus on very specific topics. In 2017,
we held 13 individual workshops,
attracting a total of 747 participants.
Workshops are an opportunity to
concentrate on a particular topic in
great detail within a smaller-scale,
more intimate group than is possible at the Annual Meeting. 2018 will
see us hold workshops on pancreatic imaging (Tel Aviv and Lisbon),
CT colonography (The Hague), liver
imaging (Warsaw, Paris and London), the acute abdomen (Montpellier), rectal cancer (Amsterdam) and
luminal bowel imaging (Amsterdam). Our Summer School will be
particularly interesting to residents
in training. New workshops are

ROOM 0.14 / 0.16
ENTRANCE LEVEL

C. Deurman, Amstelveen, The Netherlands
14:30 – 15:30 | ULTRASOUND

Advanced ultrasound imaging
of the shoulder
Dr. J. Veryser, Knokke, Belgium

Experience the
new Canon | Hall X3
Formerly Toshiba Medical
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The ESPR and declining paediatric
radiology cover

BY MÉLISANDE ROUGER

Heads of department encourage final
year residents to take EDiR
An ever-increasing number of heads of department (HoD) are encouraging their final
year residents to take the examination for the European Diploma in Radiology (EDiR).
The diploma is a certificate of excellence and a distinctive advantage on a radiologist’s CV,
in line with European recommendations, according to Prof. Paul M. Parizel, Chair of the
Department of Radiology at Antwerp University Hospital, and Prof. Laura Oleaga Zufiría,
Head of the Department of Radiology at Hospital Clinic in Barcelona.

If there were a perfect time to take
the EDiR exam, it would be during
the final year of residency or shortly
after board certification, explained
Prof. Paul M. Parizel, Chair of the
ESR Board of Directors.

It’s very important to have an
internationally recognised
certification such as EDiR, it shows
you have been trained according
to the ETC, Prof. Laura Oleaga
Zufiría said.

Taking the EDiR is a fantastic
opportunity for radiologists to test
their excellence and compare themselves to their colleagues overseas.
“While the national board exam is
like the national championship of
radiology education, EDiR would
be the world championship or the
Olympics,” Parizel said.
A rite of passage
Any radiologist regardless of his/
her experience can sit the examination. But if there were a perfect time
to take the exam, it would be during
the final year of residency or shortly
after board certification, Parizel
explained. “At that time in a person’s

life all the information is still fresh.
Once you have been practicing for
20 years, you tend to specialise in
certain areas and may not have the
broad knowledge that is necessary to
pass EDiR. It’s a rite of passage to do
it right after your residency,” he said.
EDiR reflects the content of the
European Training Curriculum
(ETC), which covers every aspect
of radiology practice. As such, it is
an accurate test of general knowledge of the specialty. “It’s a way
of making sure that residents did
everything they are supposed to
and have acquired the full body of
knowledge and skills,” Parizel said.

This information is important for
recruiters when they are faced with
candidates from another country.
“It’s often hard to judge if a foreign
candidate has all the necessary
skills for the good practice of radiology. In that sense EDiR is a very
good reference,” he said.
More than an extra line on a CV
Designed to facilitate professional
mobility, the diploma is an asset
for radiologists both in and outside
Europe. At her institution, like many
across Spain, Oleaga trains many
residents from Latin America; she
thinks EDiR can be very useful for
these candidates if they decide to
leave the country. “It’s very important for them to have an internationally recognised certification such as
EDiR, it shows you have been trained
according to the ETC,” she said.
Even for candidates applying for
a position within their home country, having the diploma can prove
to be a decisive factor. “Diploma
holders will have an advantage
if they are looking for a job. It’s a
test of character. It proves that
this person wants to compare him
or herself to international competition. It shows that this person
has that kind of energy, it’s more
than just an extra line on their CV,”
Parizel said.
“If we have two candidates with
the same scores but one of them

has the diploma, this means that
this person has extra motivation.
It’s definitely a plus. It also shows
their interest for international
radiology and tells you something
about the candidate’s personality
and how they want to approach
their career,” Oleaga echoed.
Growing support from
institutions
Overall 2,000 candidates have
applied to take the EDiR exam since
2011 and 78% have passed, highlighting the solidity of the exam.
An increasing number of institutions are now encouraging their residents to take the diploma. At the University of Antwerp, residents must
agree to take the examination at the
end of their training as part of their
contract. If they pass the exam, the
university will reimburse their travel,
registration and accommodation fees.
The University of Leuven also
offers EDiR as an alternative to their
local examination. “The diploma is
gaining in popularity among residents and academics in Belgium,”
Parizel said. Similar initiatives are
underway across Europe, notably
in Spain. Hospital Clinic in Barcelona started funding registration
fees (€500) for the diploma last year.
“It’s a good incentive for residents to
take the exam,” Oleaga said.
The European Diploma in Radiology can assist trainees who are

preparing for their national board
examination; but it can also help
training centres show the value of
their training and boost their reputation, Oleaga pointed out. “EDiR
works as a reference for trainees to
understand the areas of weakness
they should reinforce when preparing for their national board exam
and it can serve as a reference for
training centres, especially in countries without an examination at the
end of training,” she explained.
In countries where such certification does exist, EDiR could
help institutions know they offer
appropriate training – and as such
could be used as an equivalent to
the national training examination,
Oleaga believes. “I would very much
agree with this initiative, which
would serve to facilitate the standardisation of the training centres
according to the ETC. Right now
we are trying to standardise education in all training centres in line
with the ETC. So if our residents
pass EDiR, it means they are trained
appropriately,” she said.
Other institutions should now
take the step. “The diploma is becoming more and better known. Many
department chairs share my opinion
about the advantages it provides,
not only to the trainees, but also to
the centre itself to have a reference
about the training they provide.”

DISCOVER
INTERVENTIONAL RADIOLOGY
AT THE CUBE
Enter the captivating world of interventional radiology (IR) at ECR 2018!
For the first time ever, ECR presents ‘the Cube’,
an interactive exhibition dedicated to IR.
Challenges, quizzes, training and much more will take place on daily
topics, including peripherals, the aorta, oncology, and stroke.
Wednesday to Saturday
8:30 – 18:00 at the CUBE

myESR.org

#ECR2018

Details at
myESR.org/cube
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BY THE ESR PUBLICATIONS DEPARTMENT

BY MÉLISANDE ROUGER

Successful first year for the
ESR’s newest journal: European
Radiology Experimental

New ESOR chief Valérie Vilgrain is
setting out to modernise the school’s
educational offerings

The open access journal European Radiology Experimental is the newest
member of the ESR journal family. Its first articles were published in June 2017.

The European School of Radiology (ESOR) has a new Scientific and Educational Director:
Prof. Valérie Vilgrain, head of the Imaging Department at Beaujon University Hospital in
Paris. In an exclusive interview with ECR Today, she reveals how she plans to update the
school’s offerings and ensure it continues to play an ambassadorial role for the ESR.

We spoke to Editor-in-Chief Prof.
Francesco Sardanelli about the progress of the journal.
ECR Today: Prof. Sardanelli,
over a year has passed since your
appointment as Editor-in-Chief of
European Radiology Experimental. How would you describe your
journey so far?
Francesco Sardanelli: The first
step was the composition of the
Editorial Board (EB). I have to thank
all the radiologists and, in particular,
the non-radiologists, who account
for about 50% of the board members, for agreeing to join this initiative. Due to the experimental profile
of the journal, close cooperation
is critical between clinical imaging specialists and a large variety
of other professionals involved in
the development and application
of medical imaging. Our aim is to
become an important public forum
for this large community. After
establishing the EB, we recruited
more than 60 other reviewers. I
have to thank the EB members and
the other reviewers who allowed
us to establish a high-level review
process, with a rejection rate of
over 30%. In particular, I would like
to thank Dr. Akos Varga-Szemes
(Medical University of South Carolina, United States), deputy editor
for the manuscripts coming from
my department, for his activity as
reviewer and for his thoughtful
suggestions.

ECRT: Which was, in your opinion, the greatest achievement of
European Radiology Experimental
in 2017?
FS: The greatest achievement was
a steady submission rate throughout the year, increasing in the first
weeks of 2018, which is a fast takeoff for an open access journal, also
enabled by the ESR covering the
article processing charges for all
active ESR members with no other
funding options. During 2017, the
published articles had more than
10,000 downloads, a clear demonstration of the large interest raised
by the articles. This result was
achieved thanks to the great job of
the ESR Office, which advertised
the published articles through ESR
news mailings to all ESR members.
ECRT: What are your short and
long term goals for the journal?
FS: The articles published in this
first year allowed us to apply for
PubMED indexation, which is an
important step for our visibility. I
hope to obtain the PubMED indexation within this year or at least by
the beginning of 2019.
One important short-term goal is
also to expand our international relations, opening the EB to radiologists
and non-radiologists from countries
still not represented within the
Board, in particular Asian countries
such as Korea, Japan and China.
We will also start to work towards
getting onto the Impact Factor

Francesco Sardanelli is professor
of radiology and director of
the Post-graduation Course
in Radiodiagnostics at Milan
University, and director of the
department of radiology at the
Research Hospital (IRCCS) Policlinico
San Donato in Milan. Additionally, he
is director of the European Network
for the Assessment of Imaging in
Medicine (EuroAIM) of the European
Institute for Biomedical Imaging and
Research (EIBIR).

index, but this is a relatively longterm goal.
However, the main focus is to
become the reference journal for
imaging sciences in the experimental setting. Therefore, PubMED
indexation and having an Impact
Factor are very important, but in
order to gain a highly respected

role in the field, we have to publish
many high-quality papers concerning cutting-edge technology and
imaging innovation.
ECRT: In retrospect, is your role
as the journal’s Editor-in-Chief
what you expected it to be when
you embarked on this adventure?
FS: Yes, it is, including the difficulty of finding reviewers for special manuscripts in highly specialised fields. There is one issue that,
in practice, appeared to be different
from what expected. Moving from
the initial manuscript after its
acceptance to a high-quality article
fit for publishing required a larger
time investment from my side than
originally expected. More real time
editing work needed to be invested
in the manuscripts and in careful
proofreading in order to guarantee
a high level of consistency within
each paper and across papers. In
future, with an increase in the
number of submissions and papers
to publish, we should involve a
group of deputy editors in this very
important work – absolutely necessary for a high-quality journal.
ECRT: Do you have any advice
for authors?
FS: My general advice is to strictly
adhere to the Instructions for
Authors available on our website
(https://eurradiolexp.springeropen.
com/). Importantly, we recently
began to receive manuscripts of
study protocols for which the

authors think that the preliminary
publication of the background, purpose, methods and planned analysis
will be useful. The aim is not only
to announce the study, but also to
take advantage of the suggestions
by reviewers and to save space in
future paper(s) by only publishing the study results and quoting
the paper published in European
Radiology Experimental.
Due to the methodological aspects
that commonly are implied in the
design of important studies, these
kinds of protocol papers are suitable
for our experimental profile, which
also means ‘non-observational’ when
referring to study design. This is an
interesting possibility for authors.
ECRT: What does the future for
journals like European Radiology
Experimental look like?
FS: Fortunately, our profile is
quite unique among imaging and
radiological journals. This was a
very smart strategic choice by the
ESR board. The perspectives are
very good. This is due to the endless
process of innovation in imaging
technology. Currently, the introduction of artificial intelligence is
going to impact medical imaging,
deeply changing our way of working. Machine learning, deep learning and cognitive computing will
become familiar terms. Also from
this standpoint, a journal like European Radiology Experimental has a
bright future.

EUROPEAN RADIOLOGY
EXPERIMENTAL

“Education is an important part of
my life.” Prof. Valérie Vilgrain from
Paris is the new ESOR Scientific and
Educational Director.

ECR Today: Why did you take on
this role as the new ESOR Scientific and Educational Director?
Valérie Vilgrain: Education is
an important part of my life. I have
always loved teaching, as it offers a
lot of interaction. It is also extremely
important in a doctor’s career.
Being able to deliver education at a
European level is an extraordinary
accomplishment; it expands your
role as a teacher and gives you a
broader vision of teaching.
ECRT: What does the ESOR
stand for?
VV: The ESOR is all about providing quality education. When
the ESR was founded about 12
years ago, the ESOR was – together
with the ECR and the European
Institute for Biomedical Imaging
Research (EIBIR) – among its top
initiatives. ECR is an annual event

Your online open access journal
for novel approaches and techniques
in experimental settings.

and offers the community scientific
and didactic education; the EIBIR is
about research and innovation. The
ESOR focuses on the practical side
of education; it delivers teaching in
a real life setting.
ECRT: What could be improved
within the school?
VV: Thanks to Professor Nicholas Gourtsoyiannis, who I took
over from and was the ESOR’s first
scientific director, and the ESOR’s
very dedicated staff, the school is a
success story. In just over a decade
there has been huge development,
with truly impressive results. All
of its courses attract a lot of participants and it provides top-quality
teachers and teaching.
But we need to modernise our offer.
Although our fundamental principle
is excellent – putting participants in
real-life working conditions – radiologists now work with PACS, not just
PPT presentations. Radiologists also
integrate volume into their approach
and do reconstruction imaging. So I
think our workshops should reflect
our daily practice more faithfully,
by letting participants use the same
tools and IT solutions they use in
clinical practice.
ECRT: What topics will the
ESOR tackle next?
VV: The topics covered by the
ESOR reflect the diversity of our
subspecialties. Yet, some topics
have not received the attention
they deserve and we must change
that. We’ve offered our course on
imaging biomarkers for three years
now, and it’s a success; last year it
attracted 50 participants, which is
great for an innovative topic. We
need to take this further by providing a much more personalised

approach and making this topic
more visible.
Artificial intelligence (AI) has definitely entered medicine and can no
longer be ignored. AI took centre
stage at the RSNA and will be one of
ECR’s highlights. It will change the
way we work and we need to think
about how we want to communicate
and train radiologists on the topic.
Management education is a hot
topic in radiology and the ESOR
could make a contribution here by
providing educational content.
In addition, we would like to
highlight issues that impact professional practice – like radiation
safety, and audits for instance.
ECRT: How do you plan to
improve educational quality?
VV: The ESOR already provides its
training in many different formats.
We have courses, workshops, visiting
professorships, tutorials and special
conferences. We also offer a preparation course for candidates who
want to sit the European Diploma in
Radiology (EDiR) examination, a certification which is being increasingly
widely recognised.
Finding the appropriate format
for a specific topic and audience is
important, and this is something
we are currently working on.
ECRT: What are your plans
regarding e-learning?
VV: The ESOR is involved in
ESR Education on Demand, the
all-year-round source of on-line
educational content, and a number
of preparation courses for EDiR
examinations have been recorded.
It’s an interesting tool, and it’s great
to cooperate with the ESR Education Committee, as obviously we
are complementary.

We are exploring other possibilities for the promotion of e-learning
as a more continuous path for radiologists who attend ESOR courses.
ECRT: Online education is
increasingly diverse and available.
How can the ESOR ensure it keeps
pace with these developments?
VV: The offer is almost limitless
today, but I think competition is
stimulating and an opportunity to
improve our services. The ESOR
needs to remain a quality provider
of education. This is only possible
as long as we continue to have top
European speakers. Europe has
a tremendous pool of radiology
professors; we have many more
here than in Northern America,
for example. We also have a very
efficient audit system, which guarantees that professors deliver top
education to their students. These
conditions enable us to maintain
our talent pool.
Webinars and other web-based
tools are great, but you don’t have
the same level of interactivity
as with a face-to-face approach.
There’s nothing like sharing a cup
of coffee with the speaker directly
after the course to create a bond
between teacher and student.
ECRT: The ESOR has a huge
community, but no alumni. Will
you explore this as a networking
activity?
VV: Absolutely. The ESOR provides radiologists with opportunities to access programmes they
might not find in their own hospitals or countries. These fellowships
open up incredible career opportunities for people from outside
Europe; we get excellent feedback
and there is an increasing demand

27

from radiologists, who can apply
directly via our website.
We want to communicate these
experiences the way elite schools do,
by letting the alumni share knowledge and advice with new students.
This includes social media. We want
to create a community with a sense
of belonging.
ECRT: What about reach out
programmes?
VV: The ESOR started in Europe
but now it is active all over the
world. Today, the ESOR plays and
must continue to play its role as an
ambassador for the ESR, and that
means reaching out to those areas
of the world that do not have access
to top-quality education. It’s paramount that we provide radiologists
from impoverished regions with
the best we have to offer directly
onsite. This also means adapting
our offer to local needs, and having
local speakers participate in our
courses, which is already the case.
We have a responsibility here, and
must act accordingly.
Valérie Vilgrain is professor
of radiology at Paris Diderot
University and has been the head
of the Imaging Department at
Beaujon University Hospital in
Paris since 2003. Her research
mainly concentrates on abdominal
imaging, with a special focus on
the liver, and she also collaborates
on the development of imaging
biomarkers with the French
National Institute of Health and
Medical Research (Institut national
de la santé et de la recherche
médicale, INSERM).

ESOR GALEN Courses 2018
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.

GALEN Foundation Course

GALEN Advanced Courses

Neuroradiology
April 26-28, Paris/France

Imaging in Vascular Diseases
May 17-18, Lublin/Poland
Oncologic Imaging of the Abdomen
September 13-14, Athens/Greece
Musculoskeletal Radiology
October 18-19, Ghent/Belgium

FULLY OPEN ACCESS

Education in partnership
#ECR2018

myESR.org

myESR.org

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

#ECR2018

myESR.org/esor
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BY OWEN ARTHURS AND KAREN ROSENDAHL

BY VALENTIN SINITSYN

The ESPR and declining
paediatric radiology cover

Russian Society of Radiology
and European Society of Radiology –
a story of partnership

Paediatric radiology is the highly rewarding specialist skill of performing and interpreting
children’s imaging to make a diagnosis. Paediatric radiology is significantly different from
adult radiology, and combines hands-on skills with intellectual challenges; from image
acquisition and radiation safety implications to how a wide variety of rare but important
congenital diseases manifest at different ages. These skills in risk-benefit analysis are used
in daily practice to facilitate effective communication with specialised paediatric surgeons,
neonatologists and paediatricians.

Dedicated paediatric sonography at Great Ormond Street Hospital, London

One of the most concerning
recent trends is the increasing
demand on radiology services
combined with the low numbers
of trained paediatric radiologists
worldwide. With a growing population, better prognosis for childhood
disease, and as more complex investigations (such as hybrid imaging)
become more widely available, we
predict an increase in the demand
for skilled interpretation of children’s imaging. In fact, whilst paediatric healthcare has improved, with
a significant reduction in mortality
over the last ten years, there has
been a concurrent 30% increase
in the number of emergency hospital admissions amongst babies
and young children – a comparable
increase to the 28% rise seen in the
previous decade (1999 – 2010).
Currently, only around 25–50%
of all imaging studies in children
are performed and reported by
radiographers and radiologists with
appropriate training, and the majority of centres (62% in UK, 90% in
Norway) do not have access to a 24/7
paediatric opinion. Across Europe,
many paediatric examinations
are therefore reported by general
radiologists, or non-radiologists, i.e.
clinicians. Moreover, child friendly
environments, sedation and anaesthesia delivery, and child-specific

equipment and protocols are heterogeneous at best, and absent in
several institutions.
Outside specialist paediatric centres, paediatric radiologists often
participate in a general radiology
on-call rota, meaning that access to
specialist knowledge is provided on
an ad-hoc basis, and senior trainees
are presumably meant to take up
the slack. However, incomplete paediatric radiology cover leads to significantly higher major error rates
(22-37%). Some centres that cannot
provide paediatric cover out of hours
now refer children to a specialist centre, which is likely to improve patient
outcomes for the children concerned
but fragments patient care at the
point of contact, and dissociates specialist knowledge from the point of
entry for the patient.
How can we reverse this trend?
Do we need to make paediatric
radiology a more popular choice?
The latest UK workforce survey
found that paediatric was the 6th
largest subspecialty by volume of
UK consultant radiologists (after
MSK, breast, IR, GI and chest),
with 280 specialty posts in the UK.
However, with over 10% of paediatric radiology consultant posts
unfilled (despite significant recruitment and retention incentives), are
we training enough of any type

of radiologist to cater for the
growing population?
Do we therefore need more trainees? Without sufficient numbers of
trainees, with the predicted number
of senior radiologists planning to
retire in the next five years at around
20% of the workforce, paediatric
radiology skills will become a rarity.
Would formal accreditation of
paediatric radiology as a standalone subspecialty help? The latest
initiative to establish common paediatric radiology standards across
Europe and provide subspecialty
accreditation is the new European
Diploma in Paediatric Radiology
(EDiR). The ESPR Education Committee has worked closely with
the European School of Radiology
(ESOR) to develop the first ESOR
course on Paediatric Radiology in
preparation for the EDiR, held at
the ESR Learning Centre in Vienna
in November 2017. This forms part
of a comprehensive ESPR co-ordinated international programme of
educational material, including the
well-established ECPR courses.
Equally, should paediatric radiology training be shortened or made
more efficient? Do future paediatric radiologists need to be taught
breast radiology and other ‘niche’
skills, at the expense of preventing
recruitment into an already limited
workforce? These are issues for
each country to consider but could
be piloted to examine its success
before wider adoption.
Similarly, perhaps the training
route could be simplified for paediatricians? Maybe paediatric radiologists would benefit from more clinical paediatric, rather than general
radiology, skills. Unlike in previous
decades, few of today’s radiologists
are trained paediatricians who later
became radiologists and brought
with them a detailed understanding of paediatric care. Now that vascular surgeons can become dually
accredited in surgery and IR and
practise alongside IR colleagues,
perhaps it is time to re-evaluate
training for paediatricians with an
interest in imaging?
The ESPR believes in providing
the best possible healthcare for children in the 21st century. The ESPR is
actively promoting and enhancing
education and research within our
field to achieve the society’s strategic aim of leading the development
and implementation of a knowledge-based society. There are strong
links and growing partnerships

#ECR2018

President of ECR 2017 Prof. Paul
Parizel and RSR President Prof.
Valentin Sinitsyn together with RSR
booth staff member Anna Metelitsa.

The Russian Society of Radiology
(RSR) has a long history dating back
to the year 1916. Since 2014 the RSR
has initiated serious reforms in its
organisation and structure and has
established new ambitious goals.
We have had members since the day
we were formed and today the soci-

From Royal College of Radiologists workforce survey 2016

with the ESR, via ESR EuroSafe,
the establishment of a research
initiative hosted by the European
Institute for Biomedical Imaging
Research (EIBIR), and with other
relevant subspecialty societies such
as the European Society of Musculoskeletal Radiology (ESSR) and the
European Society of Neuroradiology (ESNR). The ESPR continues to
support the development of international links through the ESOR’s
visiting scholarship and fellowship
programmes. Ongoing efforts by
the ESPR’s eight task force groups
(Neuroradiology, Abdominal, Oncology, CT & Dose, Musculoskeletal,
Child abuse, Post Mortem, and
Outreach) further enables research
excellence and production of evidence based guidelines. The latter
are available on our website and
published in our journal.
There are exciting opportunities
for paediatric radiology research
across the globe. New research initiatives are underway, including the
inaugural ESPR Guy Sebag Research
Grant for clinical, basic or translational research in paediatric radiology, first awarded in 2017. Worldwide
paediatric radiology is an exciting
specialty with high impact growth
predicted in biomarkers, nanomedicine, big data and 3D bioprinting.
In 2018, our annual scientific congress with expert speakers, keynote
lectures, scientific and interactive
sessions will be held in Berlin (www.
espr2018.org).
In summary, providing high quality imaging for our children is an
essential part of clinical healthcare,
not a luxury add-on. Paediatric

radiology is an exciting subspecialty which is in danger of being
side-lined due to the demands of
a growing population with limited resources. Failure to deliver
appropriate paediatric radiology
provision will have quantifiable
detrimental consequences, such as
excess radiation doses, poor diagnoses or missing radiological evidence
in cases of child abuse. Paediatric
radiology must form a significant
component of each country’s workforce planning – otherwise we are
already failing the adults of tomorrow, today.
More information is available on
our website (www.espr.org).
For further details on the statistical data please contact the authors
at office@espr.org
Dr. Owen Arthurs is ESPR Research
Committee Chair and Consultant
Paediatric Radiologist at Great
Ormond Street Hospital,
London, UK.
Prof. Karen Rosendahl is the
current ESPR President and
Professor/Consultant Paediatric
Radiologist at Haukeland
University Hospital,
Bergen, Norway.
Further reading:
Owen Arthurs, Katharine Halliday (eds) (2015) The Gentle Way. The
art of paediatric imaging. European
Society of Radiology (ESR), Vienna.
ISBN 978-3-9504388-2-6 (for download at www.internationaldayofradiology.com)

myESR.org

ety has over 2,400 members. More
than 450 Russian radiologists pay
for their ESR membership through
our society and this number is
steadily increasing.
The RSR wants to strengthen its
position as the only national professional organisation of radiologists and allied specialties in Russia.
The RSR sees its main task as the
general improvement of radiology
in Russia and bringing it closer to
international standards. It pays
special attention to the problems of
training and educating radiologists
and the creation of professional
guidelines and standards.
Today, Russian health authorities attach much more significance
to national professional organisations in the realisation of healthcare reforms.
In 2017, the RSR created (in
cooperation with The Ministry of
Health and National Health Chamber) a new professional standard
for radiologists. It contains many
improvements and now it is much
closer to the recommendations
of the current ESR European
Training Curriculum.
Another important direction in
the current activities of the RSR is
the creation of referral guidelines.

Public healthcare in such a large
country as Russia needs a clear and
proven system to justify radiological procedures. So far such a system
does not exist in Russia. This is why
the RSR is very interested in cooperation with the ESR, IAEA and WHO
in the promotion of clinical decision support systems such as ESR
iGuide. The RSR has already taken
first steps in this direction. The first
Russian-language webinar on ESR
iGuide took place on November 5,
2017 and it attracted much attention
from Russian radiologists.
The RSR has started to create
a system of clinical and technical
guidelines devoted to the most
important areas of modern radiology. It is a complicated and lengthy
task and cooperation with the
international societies (first and
foremost ESR) is an absolute necessity for this task.
In order to achieve these ambitious targets, the RSR needs support from the ESR and wants to
maintain its traditionally close
relationship with the world’s largest radiological society. We wish to
make our radiologists (especially
those just starting out) a part of
the ESR community. And the presence of our radiologists in the ESR

is growing more and more visible.
Dozens of scientific papers and
abstracts from Russia are presented
at ECR every year and more and
more of our radiologists are invited
to be speakers, chairpersons and
ECR committee members.
Activities of the European School
of Radiology (ESOR) are very
important for the training and education of our physicians. Since 2009,
different ESOR courses have taken
place in Russia and hundreds of our
radiologists have had the opportunity to learn from leading European
radiologists. Besides this, many of
our young radiologists have been
awarded fellowships in different
ESOR programmes and come back
home with new knowledge and
ideas, ready to share them with
their colleagues. Russian radiologists are very grateful to ESR and
ESOR and to the ESOR Director,
Professor Nicholas Gourtsoyiannis.
We hope that our close cooperation
with ESOR will endure.
For many years, the ESR has supported the annual congresses of the
RSR. Our congresses always take
place on the International Day of
Radiology (IDOR). The ESR traditionally runs a booth at the exhibition
area of the Moscow Congress and

Russian radiologists have the opportunity to visit the ESR onsite and to
speak to ESR staff at the booth.
In 2017, the RSR annual congress
took place from November 8–10 and
it was attended by 2,655 participants
from 176 Russian cities and towns
and international guests from 17
countries. Prof. Paul Parizel from
Belgium, Prof. Katrine Riklund
from Sweden and Prof. Jacob Sosna
from Israel took part in the Congress as honourable guests and
speakers. There was a special session with the presentation of the
European Diploma in Radiology
(EDiR) and every attendee could try
their knowledge in a mock version
of the EDiR examination. The two
guest counties of the congress were
South Korea and Mongolia.
For this year, the RSR has ambitious plans and we hope that, with
help and cooperation from the ESR,
we will bring our profession closer
to international standards.
Professor Valentin Sinitsyn, MD,
PhD, FACR, EBCR, is President of
Russian Society of Radiology (RSR)
and Head of the Radiology Dept. of
the Federal Centre of Medicine and
Rehabilitation in Moscow, Russia.

BY STEFAN DUEWELL

Radiology training in Switzerland

Radiology training in Switzerland: Due to the restrictions on applying to
study medicine, the demand for radiologists in Switzerland cannot even
be halfway covered by Swiss-trained radiologists (Source: Federal Office of
Public Health)

The specialist doctor title ‘Radiologist’, based on a defined curriculum, has existed in Switzerland
since 1939. Since 1998, approval to
study medicine in Switzerland has
been limited by a ‘numerus clausus’
in the shape of an aptitude test.
The success rate for this test is 30%.
Medical training lasts 12 semesters and leads to a Master’s degree.
There are currently no state limitations for choosing specialist training after successfully completing a
degree in medicine.

myESR.org

Presently, it is often the case
that radiology trainees individually
structure their duties at various
training institutes (radiology clinics or private radiology practices),
whereas larger university hospitals
offer programmes in cooperation
with several hospitals for the whole
period of training.
Since 2010, training to become
a radiologist in Switzerland has
lasted five years, and each year
includes specialist radiology training. The current radiology training

programme includes an overview
of the specialist area, general and
specialist learning objectives, formative and summative assessment
criteria including assessment regulations, and criteria for the classification of training providers.
General learning objectives are
set out by the authorising bodies
and are the same for all specialist
doctors. These include subjects
such as health economics, medical
ethics, legal principles etc.
For the specialist objectives, a
difference is made between quantitative and qualitative learning
objectives. The quantitative objectives comprise a stated number
of examinations that a candidate
must achieve in various specialist
areas of radiology, with the respective examination procedures. The
qualitative objectives include several foundation subjects such as
physics, radiobiology, radiation
protection, pharmacology, radiological anatomy etc. as well as clinical
radiology expertise, based on the
ESR’s European Training Curriculum for Radiology (ETC).
Candidates’
performance
is
assessed using formative sixmonthly evaluation interviews and
at least two annual written workplace-based assessments. Summative assessment consists of a

#ECR2018

two-part specialist exam. The first
part, which the candidate typically
completes in their second year of
training, tests both general learning
objectives as well as specialist principles by way of a multiple choice
test. The second part of the test
comprises an oral and written part.
Each candidate is tested orally by
means of two cases on the areas of
musculoskeletal, paediatric, cardiovascular, gastrointestinal, urogenital, thoracic radiology and neuroradiology. The written exams cover
all radiological branches including
their clinical and pathophysiological foundations. The success rate for
the first part of the exam is around
70%, and for the second 90%.
In Switzerland, subspecialties
that can be studied are paediatric
radiology and diagnostic and interventional neuroradiology. Each of
these subspecialties has an additional two years’ further training
and a final exam. The interventional neuroradiology subspecialty
can only be earned once diagnostic neuroradiology has been completed. For all other subspecialties,
the Swiss Society of Radiology recognises ESR’s curricula, as long as
these are concluded with an exam.
The quality of radiology training in Switzerland can be regarded
as high. Over a training period of

five years, through clearly defined
learning objectives and regular
formative and summative progress
monitoring, it is possible to ensure
that after being awarded the specialist doctor diploma, radiologists
can independently maintain radiology care in hospitals outside of regular working hours.
The future development of radiology training in Switzerland will be
in increasingly adopting ‘Entrusted
Professional Activities (EPA)’, at the
expense of the current main objective: the number of examinations
performed. It is the Swiss Society
of Radiology’s view that through
continuous further development
of their professional training programme, quality can be maintained
at the same high level and be developed further.
PD Dr. Stefan Duewell is Director of
Radiology of the Thurgau Hospitals
and the head of the Department for
Advanced Training and Continuing
Education of the Swiss Society
of Radiology.
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BY ANDRZEJ URBANIK

Education comes first for Polish
Medical Society of Radiology
Education is one of the main areas of concern for the Polish Medical Society of Radiology
(PMSR). Some of its activities are intended for students. Most importantly, the Society has
developed and is promoting an educational model for universities comprising practical
training in ultrasonography as well as specially designed radiology laboratories equipped
with diagnostic stations. It also co-organises students’ science conferences dedicated to
radiology and attended by students of radiology and student radiographers.

At the University of Rzeszów teaching centre students can perform real-life
diagnostic examinations with the use of phantoms taking place of patients.

However, the PMSR mainly
focuses on the education of current
radiologists. Each year it is involved
in a number of educational initiatives, such as conferences, workshops and trainings. Of special significance here is the PMSR School of
Radiology accessible free-of-charge
to young radiologists in training. These are regularly organised
courses and they cover all aspects
of radiology. Each course is attended
by 650 to 800 participants. Additionally www.polradiologia.org provides
access to an educational platform
and a regularly updated quiz, mainly
intended for young radiologists.
A recent success was the PMSR’s
effort to mediate the agreement

between the European Society
of Radiology and the Ministry of
Health in Warsaw as a result of
which the European Diploma in
Radiology (EDiR) is recognised as
an equivalent to Polish specialisation exams. Up until now, nearly
400 young doctors from Poland
have taken part in the EDiR exam.
All of them agree that, irrespective
of the result, the effort made to pass
this competence test was a highly
motivating factor, which ultimately
contributed to their improved professional skills.
It is well known that radiology is
based on teamwork, where in addition to radiologists a significant part
is played by radiographers (or ‘elect-

The teaching centre at the University of Rzeszów consists of three radiology
laboratories. Two of these are equipped with digital x-ray units and the third
one with a mammography unit and panoramic radiograph.

roradiology technicians’ as they are
called in Poland). In view of this, the
PMSR also provides support to this
group of professionals. The Society now organises a unique educational symposium (‘Radiology – a
joint effort’), which is attended by
radiographers, medical physicists
and radiologists. This contributes
to the integration of the community involved in diagnostic imaging
in Poland. The PMSR came up with
an initiative and helped organise a
model facility to provide training to
radiographers. This is the Department of Electroradiology at the
Faculty of Medicine, the University
of Rzeszów (Rzeszów is the capi-

tal of the Podkarpackie Region in
south-eastern Poland).
Endorsed by the PMSR, a teaching
centre established there consists of
three radiology laboratories. Two
of these are equipped with digital
x-ray units and the third one with a
mammography unit and panoramic
radiograph. All the laboratories are
provided with protective devices as
x-rays are emitted by the diagnostic
equipment installed there. Therefore, it is possible to perform reallife diagnostic examinations with
the use of phantoms taking place
of patients. All this leads to a significantly better quality of teaching.
In addition to conventional radiol-

ogy classes, students can examine
phantoms in MR, CT and densitometry laboratories, designed exclusively for research and for teaching,
and located in the same building.
The facility is also equipped with
a 3D printer which can be used for
creating medical models. Supervised by instructors, students can
perform diagnostic examinations
of phantoms in these laboratories.
Additionally, the CT and MR labs
are equipped with cameras forwarding images from patients’ examinations (images from inside the laboratory as well as CT and MR images)
into the seminar room, where the
material can be watched and the
examination process can be discussed in detail. Another important
component of the system, the computer room is provided with ten diagnostic stations where students can
process the imaging data acquired
during diagnostic examinations, just
as in real-life radiology laboratories.
Obviously, the situation is different in other schools which provide
training to radiographers, yet the
facility created at the University of
Rzeszów is a model solution to be
aimed for by other schools of higher
education. Most importantly, this
example shows that such advancements are feasible.
Prof. Andrzej Urbanik is Chair
of the Department of Radiology,
Medical College at the Jagiellonian
University in Kraków, Poland,
Editor-in-chief of polradiologia.org,
and President of the Polish Medical
Society of Radiology.

Special Exhibition:
MAN RAY
KUNSTFORUM WIEN

COFFEE & TALK SESSIONS

1010 Vienna, Freyung 8
www.kunstforumwien.at

Don’t miss this new informal session format
taking place in the stylish Coffee & Talk Room
(EuroSafe Imaging Lounge, 1st level).
Stop by and contribute to the lively
discussions while sipping your coffee or tea.
TOPICS:
Radiation protection
Value-based imaging
EuroSafe Imaging
Imaging biobanks

Management tips
Clinical decision support
Undergraduate radiology teaching
Audit

Details at
ipp.myESR.org
Type of session C
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Man Ray, Without title (Rayography), 1923, Museum Ludwig, Köln
© Rheinisches Bildarchiv, Köln © MAN RAY TRUST/Bildrecht, Wien, 2017

WHAT’S ON TODAY IN VIENNA?
SATURDAY, MARCH 3, 2018

Marie-Luise Stockinger, Nicholas Ofczarek, Michael Maertens in
Schlechte Partie by Alexander Ostrowskij © Reinhard Werner / Burgtheater

Jens Claßen, Raphael Nicholas, Lisa Schrammel, Georg Schubert
in Johanna. Eine Passion © Georg Mayer / TAG

Federspiel © Julia Wesely / Maria Frodl

THEATRE & DANCE
Die Glasmenagerie
By Tennessee Williams
AKADEMIETHEATER | 19:30
1030 Vienna, Lisztstraße 1
Phone: +43 1 51444 4145
www.burgtheater.at

Schlechte Partie
By Alexander Ostrowskij

CONCERTS & SOUNDS
Reinhard Mey
KONZERTHAUS | 20:00
1030 Vienna, Lothringerstraße 20
www.konzerthaus.at

Tonkünstler-Orchester Niederösterreich
Bläserensemble Federspiel
Conductor Gerd Hermann Ortler
Federspiel Plugged-In

BURGTHEATER | 19:00
1010 Vienna, Universitätsring 2
Phone: +43 1 51444 4145
www.burgtheater.at

MUSIKVEREIN | 20:00
1010 Vienna, Bösendorferstraße 12
www.musikverein.at

Terror
By Ferdinand von Schirach

Jazzorchester Vorarlberg ‘Morphing II’
(Austria)

KAMMERSPIELE DER JOSEFSTADT | 19:30
1010 Vienna, Rotenturmstraße 20
Phone: +43 1 42 700 300
www.josefstadt.org

Ein Körper für jetzt und heute
By Mehdi Moradpour
SCHAUSPIELHAUS | 20:00
1090 Vienna, Porzellangasse 19
Phone: + 43 1 317 01 01
www.schauspielhaus.at

Johanna. Eine Passion
By Christian Himmelbauer

PORGY & BESS (JAZZ) | 20:30
1010 Vienna, Riemergasse 11
www.porgy.at

Mainframe
ARENA (POP & ALTERNATIVE) | 22:00
1030 Vienna, Baumgasse 80
www.arena.co.at

Jutta Schwarz, Nadine Quittner, Gábor Biedermann in Die Zehn Gebote based
on the films by Krzysztof Kieślowski © www.lupispuma.com / Volkstheater

OPERA & MUSICAL
Die Zauberflöte
Opera by Wolfgang Amadeus Mozart
VOLKSOPER | 18:30
1090 Vienna, Währingerstraße 78
www.volksoper.at

Eugen Onegin
By Piotr I. Tchaikowsky
Conductor Louis Langrée
With Olga Bezsmertna, Mariusz Kwiecien,
Rolando Villazón, Ferruccio Furlanetto
WIENER STAATSOPER | 19:30
1010 Vienna, Opernring 2
www.wiener-staatsoper.at

I Am From Austria
Musical with songs by Rainhard Fendrich
RAIMUNDTHEATER | 19:30
1060 Vienna, Wallgasse 18–20
www.musicalvienna.at

Rag ‘n’ Bone Man

Tanz der Vampire
Musical by Michael Kunze
and Jim Steinman

GASOMETER (POP & ALTERNATIVE) | 20:00
1110 Vienna, Guglgasse 8
www.planet.tt

RONACHER | 19:30
1010 Vienna, Seilerstätte 9
www.musicalvienna.at

TAG – THEATER AN DER GUMPENDORFER
STRASSE | 20:00
1060 Vienna, Gumpendorfer Straße 67
Phone: + 43 1 5865222
www.dastag.at

Professor Bernhardi
By Arthur Schnitzler
THEATER IN DER JOSEFSTADT | 19:30
1080 Vienna, Josefstädter Straße 26
Phone: +43 1 42 700 300
www.josefstadt.org

Die Zehn Gebote
Based on the films by Krzysztof Kieślowski
VOLKSTHEATER | 19:30
1070 Vienna, Arthur-Schnitzler-Platz 1
Phone: 43 1 52111-0
www.volkstheater.at
Please note that all theatre performances are in German.
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ECR FACES

Radiographers from Amsterdam really enjoying themselves at ECR 2018! Left to right: Mélisande Rouger (interviewer),
Megan van der Lubbe, Lyanne Molenaar, Huib Huurdeman, Bob Spil, Iris Beverwijk, Marion van Engelen, Edgar Smit.

Seeing the ECR through the
eyes of Dutch radiographers
Part of these talks will be presented in the Voice of
EPOS, which offers a platform for poster authors to
present their work in moderated poster sessions. At
ECR 2018, an additional fourth stage is dedicated
especially to radiographers in the Radiographers
Lounge in Foyer K, with sessions tackling professional issues and practice, education and training,
image quality, and patient experience.
“This year will be the first time that I give a presentation and the whole concept of making an abstract
and poster was challenging. My talk will focus on
reducing workload for technicians working with CT.
Workload does not always mean lots of patients, but
a more predictable day schedule can reduce workload and that’s what we have achieved,” he said.
Spil will also attend sessions on interventional CT
and radiology and on professional issues to match
his interests in clinical practice. “I enjoy supporting
radiology in the OR and oncology imaging in general,” he added.
The Dutch radiographer became familiar with the
ECR in 2015. “I have attended two ECR meetings so
far and enjoyed them both. There were lots of interesting presentations and I also had fun with colleagues, both during the day and evening,” he said.
He also became a huge fan of the Austrian capital
and tries to spend more time at each visit. “Vienna
is beautiful. The first time, I saw the Wiener Rathaus
with the ice-rink, the Spanish horse riding school
and the centre of Vienna with the Stephansdom, and
all the nice restaurants and bars.”
Hopefully the Netherlands Cancer Institute’s team
will also feature some of that in their video report too.
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By Mélisande Rouger
Seven radiographers from the Netherlands will film
their trip to the ECR to promote the meeting among
their peers. ECR Today spoke with Bob Spil, a radiographer at the Netherlands Cancer Institute, Amsterdam, to know more about the initiative, which
will provide a unique point of view on the meeting
and its hometown Vienna.
Seeing the ECR through a radiographer’s eye is no
small thing. Ever since the meeting became the official congress of European radiographers two years
ago, attendance and interest from these medical
imagists continues to increase. But there is still a lot
to uncover for radiographers, as many will attend for
the first time and feedback is low.
To help create a useful reference for radiographers,
Prof. Regina Beets-Tan, chairperson of the radiology
department at the Netherlands Cancer Institute, had
the idea of sharing her radiography colleagues’ experience as they attend the meeting by filming them
every step of the way. “It is a great opportunity to let
others see and know how interesting and fun a visit to
the ECR is,” said Bob Spil, operational manager at the
Netherlands Cancer Institute radiology department.
The group will film their visit with two GoPro cameras, to let the audience see the event through the
eyes of radiographers. “We will shoot starting from
when we pack our bags until we leave Vienna on
Sunday. I was a little bit sceptical about the idea at
first, but the concept just became better and better
and now we have a whole script,” he said.
Spil, 36, has been happily working at the Netherlands
Cancer Institute for more than ten years – first as a
radiographer, then as a student counsellor and now
as operational manager. Originally he wanted to
become a dentist, but soon realised he preferred to
work combining care and technology. “That’s how
I found the training to become a radiographer and
I knew it was for me! Patient contact is a big plus.
Every day is different even though the work is still
the same. I find it fascinating,” he said.
At ECR 2018, Spil plans to attend his colleagues’
presentations, which were selected, along with
his, through the Shape your Skills programme, a
support initiative exclusively dedicated to radiographers, which was introduced by the ESR for this
year’s congress.
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LEARNING, TALKING, MEETING & GREETING

Prof. Katrine Riklund from Umeå, Sweden, received her certificate from ESR
President Prof. Bernd Hamm after she delivered the Marie Curie Honorary
Lecture ‘Hybrid imaging: the story so far and what to expect next’.

The ESR and the Royal Australian and New Zealand College of Radiologists
(RANZCR) were happy to further intensify their cooperation by signing a
new Memorandum of Understanding in yesterday’s leadership meeting.
Pictured here are RANZCR President Dr. Lance Lawler and ESR BoD Chair
Prof. Paul M. Parizel.

Switzerland is one of the guest countries at ECR 2018. The room was packed
when Swiss experts highlighted their scientific achievements and unveiled the
connection between chocolate and radiology. SGR-SSR President Prof. Dominik
Weishaupt received a certificate from ESR President Prof. Bernd Hamm.

The EPOS Magna Cum Laude Awards were handed over by ESR President
Prof. Bernd Hamm and EPOS Editor-in-Chief Prof. Ioana G. Lupescu. The
happy winners are the authors of the seven best-rated posters out of more than
3,000 posters submitted for ECR 2018.

On the occasion of the leadership meeting between the ESR and American College
of Radiology (ACR) an MoU was signed. Left to right: William T. Thorwarth (ACR
CEO), Boris Brkljačić (ESR 2nd Vice President), Geraldine B. McGinty (ACR, ViceChair Board of Chancellors), Paul M. Parizel (ESR BoD Chair), James A. Brink
(ACR, Chair Board of Chancellors), Lorenzo Derchi (ESR 1st Vice President),
Alan D. Kaye (ACR President), Peter Baierl (ESR Executive Director).

ESR President Prof. Bernd Hamm met with students and residents in the Rising
Stars Lounge.

Several ESR Board of Directors members met today with representatives from
various European and non-European national radiographer societies as well
as radiography teachers from European training facilities to update them on
relevant ESR activities and further strengthen cooperation with them. Also
EFRS and ISRRT officials were invited to join.
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