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BY KATRINA MEGGET

Tough questions and tricky
dilemmas abound in fast-moving
world of trauma imaging

Members of the multidisciplinary trauma team assess a patient.
Provided by Dr. Joost Peters. Copyright: Frank Muller / Zorg in Beeld.

Time is of the essence when it
comes to a polytrauma patient, yet
numerous questions continue to
arise about how and who should
be scanned and for which conditions. For a close-knit multidisciplinary trauma team, making the right
imaging decisions for patients with
severe injuries can be complex and
a matter of life and death. Trauma
specialists will share their experiences at today’s session.
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Advances in radiology have
played an important role in the
management
of
polytrauma
patients – those with multiple and
potentially lethal injuries, such as
a combination of a pelvic ring fracture with laceration of the bladder or a haemothorax with blunt
aortic injury. But specific guidelines on imaging such patients are
in short supply, creating a multitude of questions, said Dr. Monique

Brink, radiologist at Radboud University Medical Centre, Nijmegen,
the Netherlands.
Polytrauma
patients
generally undergo primary care according to advanced trauma life
support (ATLS), a training programme for the management of
acute trauma cases that provides a
solid framework and common language based on treating what kills
people first. Prior to this, however,
the radiologist has already been
involved in the preparatory timeout procedure and briefing on
the incoming polytrauma patient.
This can provide the information
needed for the radiologist to decide
when and how to perform imaging,
to determine which examinations
are justified and which modalities
should not be used, and work out
how the CT protocol should be tailored, she explained.
“The radiologist should take the
lead in deciding how that imaging should be tailored to the specific trauma patient, and the
radiologist should quickly and
appropriately communicate on
the most life-threatening imaging
diagnoses first,” noted Brink, adding that the radiologist should also
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advise whether further imaging
is necessary.
This represents a major challenge,
especially when specific guidelines
on how and who should be scanned
are only partly available. For example, no general consensus criteria exist for the justification and
scanning protocol of whole-body
trauma CT, although some decision
tools have been developed to guide
the use of brain, chest and neck CT,
and a few good quality prospective studies on this topic have been
conducted, she continued. Furthermore, there are significant and
specific questions around which
patients should undergo CT angiography of the neck to exclude blunt
carotid injury and whether radiologists should perform split bolus CT
in all patients.
Brink plans to address some of
these issues today, and she intends
to update ECR delegates on the
most relevant guidelines on trauma
imaging, while other speakers from
the multidisciplinary trauma team
will outline how to understand
which traumatic diagnoses are
game changers.
She acknowledged there was an
issue around who should supervise

or perform trauma imaging evaluation, noting that the diagnostic
approach of a trauma CT scan is
different to any other total body CT
scan, for instance.
“Should this be a dedicated emergency radiologist with both general knowledge of all body parts,
and specific competencies in acute
radiology? Or should every radiologist invest in trauma radiology
experience and knowledge?” Brink
asked. “Are senior residents on-call
competent enough to perform
trauma radiology without immediate supervision by a radiologist? Is
‘scan slicing’ (primary evaluation of
different body regions by different
radiological subspecialists) a good
idea or does this interfere with adequate teamwork?”
Indeed, there was a further question about whether radiologists
should position themselves in the
trauma bay.
“You could argue that the presence of a (resident) radiologist
during the whole resuscitation
process is not efficient, and hard
to implement in daily practice.

continued on page 3
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MY THESIS
IN 3 MINUTES

This can be compensated by placing radiological workstations next
to the emergency rooms and the
CT scanner – but this still remains
a hospital-wide discussion on priorities,” Brink said. “We believe
that the direct benefit of the presence of radiology in the trauma
bay highly outweighs the cost in a
level 1 trauma centre … The survival
of trauma patients improves if the
trauma team collaborates closely
and systematically.”
Dr. Joost Peters, a consultant in
trauma surgery at the Radboud
University Medical Centre and one
of today’s multidisciplinary speakers, noted that radiologists were
an essential link and valued team
member when it came to polytrauma patients and emphasised
the need for communication.
From a trauma surgeon’s point
of view, “it is essential that we communicate regarding time management and findings from scans,”
he said, emphasising that radiologists needed to be aware of the sur-

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

vey phase, speak the ‘common language’ of ATLS, and realise that time
is of the essence. “To obtain optimal
communication and consequently
good results, the fundamental
guidelines of ATLS must be familiar
to all involved in primary trauma
care in the emergency department,
including the radiologist.”
Peters also noted, perhaps controversially, that sometimes it is
not possible to wait for scan findings because the nature of the
life-threatening injuries may not
allow for any delays. “It is sometimes difficult to decide if you have
the time to obtain radiological
information,” he said. “Sometimes
the only right place (for the patient)
to be is in the operating room.”
However, he believed that in the
future, scanning would be faster
and more detailed, greatly helping
the trauma team when dealing with
a patient and providing answers to
many of the current questions. Furthermore, he also believed hybrid
operating rooms with more synchronised interventions would
become more common. Likewise,

3

Volume-rendered, thick slab reconstruction of a thoraco-abdominal
trauma CT scan of a polytrauma patient with (among other injuries)
a right-sided diaphragmatic rupture with herniation of the liver and the
gallbladder into the thoracic cavity, and dissection of the left renal artery.
Image provided by Dr. Monique Brink.

Multidisciplinary Session
Sunday, March 4, 08:30–10:00, Room M 4
MS 17 The polytrauma patient
»»Chairperson’s introduction
M. Brink; Nijmegen/NL
»»Guidelines and game changers: the radiologist’s perspective
M. Brink; Nijmegen/NL
»»The primary survey: talking ABC
J. Peters; Nijmegen/NL
Brink spoke of improved scanning
guidelines and patient selection,
as well as rapid computer-aided or
even automated diagnosis of injuries in the future.

»»The secondary survey: from head to toe
M. Holla; Nijmegen/NL
»»The neuroradiologist’s perspective
F.J.A. Meijer; Nijmegen/NL
»»Multidisciplinary case presentation and discussion

BY KATHARINA MIEDZINSKA

Chinese Society of Radiology looks
forward to increasing international
communication and collaboration
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A population of over 1.38 billion
people and a continually changing economy pose great challenges
to the healthcare system in China.
This also affects the Chinese radiological system, which developed
in quite a different way to those in
other countries. This will be one of
the aspects covered in today’s ‘ESR
meets China’ session.
A look back at the history of radiology in China reveals that it has
followed a long and winding road.
Prof. Zheng Yu Jin, Chair of the
Radiology Department at Peking
Union Medical College Hospital,
will illustrate this at the beginning
of today’s session. “15 years ago, radiologists were writing reports with
pens and viewing stacks of films
from the light box in a dark room,
while patients came to the technician with hand-written prescriptions and registration information,”
he noted, adding that fortunately
in the meantime a new era has
dawned for Chinese radiology.
Over the last few years, there
have been great advances in radiology in China and Chinese radiologists have not only accumulated
a lot of clinical experience, but also
carried out some valuable research
in CT, MRI, ultrasound, angiography, interventional radiology,
nuclear medicine, and other radiological fields.
There have also been significant
developments in terms of radiological equipment and its geographical distribution, as Jin explained
using some concrete examples: “CT
machines per million of the population has increased from 5.5 in 2007
to 8.6 in 2010, and in 2015 a survey
showed that approximately 50 percent of all general public hospitals

and 33 percent of all community
hospitals have access to a picture
archiving and communication system (PACS).”
Radiology plays an increasingly
important role in the prevention
and treatment of diseases in the
country and has reached advanced
global standards in certain fields. In
others however, it is still at a developmental stage.
“To improve radiological services
in China, there is a lot more to be
done in various areas, including the
education of radiologists and technicians, facilitation and optimisation of workflow, and the appropriateness and efficiency of patient
care,” Jin explained.
Of particular importance are also
rural areas, as there is, for example,
still a great difference in the radiological equipment distribution
between urban and rural areas due
to economic conditions and differences in the medical care system.
Generally speaking, in cities the
amount of radiological equipment
is significantly larger than in rural
and poor areas.
“It is our goal to improve the quality of medical service, especially in
rural areas. Also, we will encourage
private health and imaging centres,
and web based consulting services
in addition to the established public health institutions. In future,
we want to participate more intensively in globalisation and welcome
international communication and
collaboration,” Jin said.
A key role in this development
process falls to the Chinese Society
of Radiology (CSR). Founded in 1937
in Shanghai, the non-profit organisation aims to foster interdisciplinary collaboration among physi-

cians and scientists in the broad
field of radiology and to promote
the development of radiology in
China. It will therefore feature significantly in Jin’s talk.
Afterwards, five lectures will provide insights into radiology practice
in China today.
Kicking off will be Prof. Fu-Hua
Yan from the Department of Radiology at Shanghai Jiao Tong University School of Medicine in China,
who will discuss multiparametric
analysis in imaging liver disease.
Chronic liver disease, especially
HBV/HCV-related cirrhosis and
hepatocellular carcinoma (HCC), is
very common in the Chinese population. According to the population-based cancer registration data
of the Chinese National Central
Cancer Registry, HCC is the third
most common cancer and the second most common cause of cancer-related deaths. Multiparametric imaging plays a vital role in the
non-invasive assessment of HCC, as
well as HCC characterisation and
surveillance. Yan’s talk will address
topics such as imaging features
of HCC as well as other common
liver diseases in China, and familiarise ECR delegates with the clinical application of multiparametric
analysis in abdominal pathologies.
Prof. Hua-Dan Xue from the
Department of Radiology at Peking
Union Medical College Hospital will
deal with multimodality imaging
for the detection of insulinomas, the
most common hyper-functioning
pancreatic endocrine tumours, with
a particular focus on the advantages
of perfusion CT, multiparametric
MR and PET/CT with special tracers,
as well as the potential clinical workflow and decision tree for imaging
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patients with suspected insulinomas and other functional pancreatic
endocrine tumours.
Also in the session, Prof. XiaoGuang Li from the Centre of Minimally Invasive Tumour Therapies
at Beijing Hospital will report on
Chinese experiences regarding the
interventional therapy for hepatocellular carcinoma. Prof. Xiao-Ying
Wang, chair of Radiology at Peking
University First Hospital, will then
discuss the technique and clinical
application of artificial intelligence
in abdominal pelvic imaging, specifically outlining its clinical value in

the detection, prognosis, and treatment evaluation of prostate cancer.
Last but not least, Prof. Zaiyi
Liu from the Department of Radiology at Guangdong General Hospital in Guangzhou will speak
about colorectal cancer and a
study presenting a radiomics nomogram incorporating the radiomics signature, CT-reported lymph
node status and clinical risk factors, which can be used to conveniently facilitate the preoperative
individualised prediction of lymph
node metastasis in patients with
colorectal cancer.

ESR meets Session
Sunday, March 4, 10:30–12:00, Room B
ESR meets China
EM 3 A glance of China through images
Presiding:	B. Hamm; Berlin/DE
Z.Y. Jin; Beijing/CN

»»Introduction
Z.Y. Jin; Beijing/CN
»»Interlude 1: Experience of Chinese traditional music
Group Performance
»»Multiparametric analysis in imaging liver disease
F.-H. Yan; Shanghai/CN
»»Multimodality imaging for insulinoma detection
H.-D Xue; Beijing/CN
»»Interventional therapy for hepatocellular carcinoma: Chinese
experiences
X.-G. Li; Beijing/CN
»»Interlude 2: Experience of Chinese tea culture
Group Performance
»»Application of artificial intelligence in prostate imaging
X.-Y. Wang; Beijing/CN
»»Radiomics nomogram to predict lymph node metastasis in
colorectal cancer
Z. Liu; Guangzhou/CN
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BY KATHARINA MIEDZINSKA

Image-guided interventions:
a key pillar in radiotherapy
Recent years have seen dramatic improvements in imaging technologies for radiotherapy,
as a panel of experts will highlight at ECR 2018. In today’s joint session of the ESR and
ESTRO (European Society of Radiotherapy and Oncology), speakers will provide an update
on the role modern imaging plays in radiotherapy planning and delivery, with an eye to the
advances on the horizon, aiming to inform both radiologists and radiation oncologists.

Central sagittal images from 3D ultrasound (top row) and cone beam CT
(bottom row) of a single patient, acquired in the same session, during weeks
one and two of radiotherapy for cervical cancer. Notice how the uterus and
bladder vary considerably in shape and position on different days. Cone beam
CT is the current gold standard image-guided radiotherapy technique for
gynaecological cancer, however, ultrasound is useful for helping to define the
boundary of the uterus which is hard to discriminate on cone beam CT.
Provided by Dr. Emma Harris

The use of ionising radiation for
cancer treatment has undergone
extraordinary development during
the past decades. More than any
other treatment modality, radiotherapy relies heavily on medical
imaging to determine the extent
of disease and the spatial relationship between the target region
and neighbouring healthy tissue.
An inherent goal of radiation therapy is to deliver enough dose to
the tumour to eradicate all cancer
cells or to palliate symptoms, while
avoiding normal tissue injuries.
Imaging for cancer diagnosis,
staging, treatment planning, and
radiation targeting has been integrated in many ways to improve the
chance of this occurring, and the
adaptation and integration of various imaging approaches into the
process of cancer detection, diagnosis, and intervention is a medical
area that is undergoing rapid development. In parallel to advances in
radiation delivery, a large spectrum
of imaging strategies and technologies has evolved.
“New imaging approaches for
radiotherapy are a very relevant
and contemporary topic, as the
newest imaging techniques, particularly hybrid approaches, are
gaining increasing importance in
radiation oncology treatment planning and delivery,” said Prof. Vincenzo Valentini, from the Radiation Oncology Department at the

Universita Cattolica S. Cuore, Rome,
Italy, who will chair this session
together with Prof. Michael Fuchsjäger, head and chair of the Department of Radiology at the Medical
University of Graz, Austria.
Parallel technological advances,
which have revolutionised the
fields of radiology and radiation
oncology, are leading to radiation
treatments with the potential for
higher cure rates and less toxicity,
but also to accordingly greater complexity and less margin for error.
Therefore, to get the most out of
these latest technologies, there
must be close cooperation between
radiologists and radiation oncologists. The question, whether radiation oncology and radiology will be
able to take advantage of each other’s technological innovation, lies at
the centre of the panel discussion
in today’s course.
“Times have changed; after all,
the days are past when medical
specialties were working on their
own. There is no doubt that multidisciplinarity and cooperation have
become more and more relevant.
Common growth comes from synergy and communication between
specialists. It will be increasingly
important for radiologists and radiation oncologists to understand
each other’s fields and to collaborate closely, to be able to optimise the gains from new imaging
approaches,” Valentini emphasised

Image of a locally advanced rectal cancer case (cT3N2M0) treated with
neoadjuvant chemoradiotherapy delivered with a MRI-Tri 60Co hybrid
machine at the Gemelli Advanced Radiotherapy Center of the Fondazione
Policlinico Universitario ‘Agostino Gemelli’, Università Cattolica del Sacro
Cuore, Rome, Italy. First (left) and last (right) fraction of the treatment:
clinical complete response has been achieved.
Provided by Prof. Vincenzo Valentini

when asked what core message he
would offer relating to the impact
of new imaging technologies for
radiotherapy.
In the first session of today’s joint
ESR/ESTRO course, ECR delegates
will learn about dual-energy CT,
which offers the potential to analyse material composition through
image acquisition at two different
energy levels. The use of dual-energy in CT scanners is not a recent
idea and its use has gained increased
attention in radiology departments
over the last few years. Currently,
multiple new strategies for using
dual-energy CT systems for the
entire chain of radiotherapy are
being investigated, which make it
an exciting development that may
provide many benefits for radiotherapy, as Patrick Wohlfahrt, MSc,
from OncoRay, National Centre for
Radiation Research in Oncology in
Dresden, Germany, will illustrate.
Following his presentation, Dr.
Emma Harris, from the Institute of
Cancer Research and Royal Marsden Hospital, London, UK, will
deal with the question of whether
an ‘old’ technology such as ultrasound can offer new options for
applications in radiotherapy. Today,
the most commonly used forms of
image guidance are based on kiloor megavolt x-ray imaging. However, image guidance can also be

Visit the
Arts & Culture booth
in the entrance hall
myESR.org
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performed with non-harmful ultrasound waves, a technique that has
the potential to offer anatomical as
well as functional information.
“Ultrasound can be used effectively in the context of radiotherapy guidance. As a non-ionising
and real-time imaging modality, it
is ideal for monitoring the motion
of abdominal tissues continuously

whilst the radiation beam is on. It
also offers good soft tissue definition, which can be used for the purposes of adapting the radiotherapy
to changes in shape and position of
radiotherapy target tissue,” Harris
explained.
The combination of rapid imaging and absence of ionising radiation makes ultrasound highly suitable for estimating intrafraction
motion. In her presentation, Harris plans to specifically outline the
use of ultrasound for interfraction
motion estimation of the uterus
for patients receiving radiotherapy
for gynaecological cancers and the
use of 3D functional ultrasound to
monitor the response of tumours to
radiation therapy, aiming to familiarise attendees with clinical advantages and modern perspectives of
ultrasound-based techniques.
Also in this session, Prof. Oliver
Jäkel, from the Radiation Oncology Department at the University
Hospital Heidelberg, Germany, will
provide an insight into MR-LINAC
technological advances while Prof.
Minerva Becker, from the Department of Diagnostic and Interventional Radiology at the University
Hospital Geneva, Switzerland, will
discuss multiparametric MR-PET
for the differentiation of residual disease and treatment-induced
inflammatory changes.

Joint Session of the ESR and ESTRO
(European Society for Radiotherapy and Oncology)
Sunday, March 4, 08:30–10:00, Room X
New imaging approaches for radiotherapy
»»Chairpersons’ introduction
V. Valentini; Rome/IT
M.H. Fuchsjäger; Graz/AT
»»Dual-energy CT: what are the benefits for radiotherapy?
P. Wohlfahrt; Dresden/DE
»»Ultrasound imaging in radiotherapy:
‘old’ technology with new applications in RT?
E. Harris; Sutton/UK
»»MR-LINAC technological advances and potential
usability in clinical setting
O. Jäkel; Heidelberg/DE
»»Multiparametric MR/PET for differentiation of residual
disease vs treatment-induced inflammatory changes
M. Becker; Geneva/CH
»»Panel discussion: Will radiation oncology and radiology be able
to take advantage of each other’s technological innovation?
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Cardiovascular and Interventional Radiological Society of Europe

ESIR 2018
European School of Inter ventional Radiology

Clinical Procedure Training
Mechanical Thrombectomy in Acute Ischaemic Stroke
Florence (IT), tba
Local Host: F. Fanelli
Prostate Embolisation
Milan (IT), June 14-15, 2018
Local Hosts: F.C. Carnevale & A.G. Rampoldi
Mastering Liquid Embolics
Zaragoza (ES), October 25-26, 2018
Local Hosts: J. Urbano & M.A. de Gregorio
DVT/PE Thrombolysis and Thrombectomy
Dublin (IE), tba
Local Hosts: M.J. Lee & G.J. O‘Sullivan
DEB & cTACE in Primary and Secondary Liver Cancer
Villejuif (FR), December 13-14, 2018
Local Host: T. de Baère

www.cirse.org/esir2018
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EuroSafe Imaging has launched its
Call for Action 2018 at ECR 2018
An interview with EuroSafe Imaging Chair, Professor Guy Frija
ECR Today: The first EuroSafe Imaging Call for Action was
launched in 2014 to guide the
objectives of EuroSafe Imaging.
Now a new version, the EuroSafe
Imaging Call for Action 2018, has
been presented at the European
Congress of Radiology 2018. Why
is a new call needed?
Guy Frija: The first EuroSafe
Imaging Call for Action happened
shortly after the launch of the
EuroSafe Imaging campaign in 2014.
During the years, we, at EuroSafe
Imaging, have developed a wide
range of different activities to support and strengthen medical radiation protection across Europe. This
approach has proven successful
and our experiences and feedback
have shown that we are on the right
track. However, these experiences
and new developments also make
it necessary to adapt our approach
and thus the EuroSafe Imaging
Steering Committee decided to
update the Call for Action to better reflect the current challenges
ahead.
ECRT: The first Call for Action
was a 12-point action plan to
achieve EuroSafe Imaging’s objectives, whereas the EuroSafe Imaging Call for Action 2018 comprises

13 actions. So, what’s new? And
what’s different?
GF: The general approach has not
been changed. The EuroSafe Imaging Call for Action is still committed to supporting the Bonn Call
for Action published by the International Atomic Energy Agency
(IAEA) and co-sponsored by the
World Health Organization (WHO)
in 2012. However, the actions have
been updated and adjusted. The
Call for Action is now more focused
on the clinical perspective of medical imaging and radiation protection and, in general, is more concrete. In particular, the concept of
clinical diagnostic reference levels is
now reflected in the Call for Action,
which we strongly advocate and
promote. We also support the European Commission project EUCLID,
which develops clinical diagnostic
reference levels for adults for x-ray
imaging tasks in Europe. In general,
this new Call for Action will better
facilitate the development and use
of management systems for dose
exposure collection and monitoring, and the establishment of key
quality indicators.
ECRT: What other actions will
EuroSafe Imaging focus on in the
coming year?

Prof. Guy Frija is Chair of the
EuroSafe Imaging Steering
Committee and Co-Chair of the new
International Society of Radiology
Quality and Safety Alliance.

GF: These coming years we plan
to focus on the protection of children from radiation, as more guidance for good and safe use of imaging for this vulnerable group is
needed. Therefore, we advocate
launching a new dedicated project
in this area, in particular for the

establishment of clinical diagnostic reference levels for paediatrics.
To support these activities, we initiated a subgroup this past year that
is dedicated to paediatric imaging.
ECRT: Why does research play a
key role in the Call for Action?
GF: The first Call for Action
launched in 2014 included the
action to collaborate with research
platforms and to develop a strategic research agenda for medical
radiation protection. We successfully achieved this with the establishment of the European Alliance
for Medical Radiation Protection
Research (EURAMED) and the publication of its first strategic research
agenda in 2016. The new Call for
Action 2018 goes much further. We
will support research in advanced
topics of radiation protection, such
as artificial intelligence and image
quality, as well as facilitate the dissemination and translation of this
research into clinical practice.
ECRT: The new Basic Safety
Standards (BSS) Directive had
to be transposed by the member
states just before ECR 2018, in February 2018. How is EuroSafe Imaging supporting imaging departments with the compliance of the
BSS?

GF: We are clearly supporting the
implementation of the BSS by providing guidance and tools to imaging department staff to help them
comply with the directive. In particular, we are developing implementation policies for imaging
referring guidelines and supporting
the development of the ESR clinical
audit tool. This audit tool will help
staff comply with the new BSS and
improve the quality of patient care.
We are also disseminating the ESR
iGuide in Europe, a clinical decision support system, and have just
launched a new working group at
the congress to support dissemination of the ESR iGuide. In addition,
various BSS educational activities
are underway, like the Tips & Tricks
material published on our website
and the webinars we are co-organising with the IAEA Radiation Protection of Patients Unit.
ECRT: That sounds like the next
years will be very busy for EuroSafe Imaging. We wish you the
best for all endeavours and thank
you for the interview.
Visit www.eurosafeimaging.org
for more information.

EUROSAFE IMAGING CALL FOR ACTION 2018
1.

 evelop guidelines and implementation policies,
D
and disseminate a Clinical Decision Support
system (ESR iGuide) in Europe

2.

 evelop clinical diagnostic reference levels
D
(DRLs) for adults and children

3.

 evelop image quality assessment based on
D
clinical indications

4.

 romote dose management systems to
P
establish DRLs at local level and beyond

5.

 evelop performance indicators for radiation
D
protection management

6.

Implement a clinical audit tool for imaging to
improve the quality of patient care

7.

 adiation protection of children: develop
R
guidance for good and safe use of imaging,
and for effective communication

8.

 stablish a dialogue with industry regarding
E
improvement of radiological equipment, the use
of up-to-date equipment (e.g. Dose Management
Systems) and the harmonisation of exposure
indicators

9.

 trengthen the EuroSafe Imaging Stars network
S
of imaging centres that embody best practice
in radiation protection

10.

 rganise radiation protection training courses
O
and develop e-learning material to promote
safety culture and raise awareness on radiation
protection

11.

 upport research in advanced topics of radiation
S
protection, e.g. artificial intelligence, as well as
facilitate the dissemination and translation of this
research into clinical practice

12.

Improve information to and communication with
patients about radiological procedures, related
benefits and possible risks

13.

 ngage with stakeholders and collaborate with
E
related initiatives and regulatory authorities
in Europe and beyond to contribute to a global
safety culture in medical imaging

foundation
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ESR MEETS
AFRICA

This morning ESR leadership will meet with
Leaders of African Radiology Societies.
The meeting was organised ahead of ESR
Meets Africa, scheduled to be a highlight of
next year’s ECR.
This is the first time so many African
representatives have met at the congress
and the meeting promises to be a fruitful
and energetic occasion.
Attendees will share knowledge and discuss
ways to improve collaboration in the field of
radiology between Europe and Africa.
In particular, discussions will focus on improving the delivery of radiological healthcare
throughout the African continent.
The meeting will mark the beginning of closer
relations and cooperation between European
and African radiologists.

myESR.org
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Time is brain: optimising the
management of acute ischaemic stroke
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Case-Based Diagnosis Training 2018:
normal variant or disease?
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New treatment strategies give hope to
patients with musculoskeletal tumours

BY FRANCES RYLANDS-MONK

Failure to diagnose abdominal bleeds
means bad outcome in most cases
In vascular abdominal emergencies, patient status can degenerate quickly, so time is of the
essence. CT is pivotal for fast and appropriate triage of patients and selection of the best
treatment strategy. But what if the really important signs and symptoms are small and
hidden? New technologies are helping to provide the answers.

Figure 1: Ruptured abdominal aortic aneurysm before and after stentgraft implantation.
Provided by Dr. Krzysztof Pyra.

If a radiologist fails to diagnose
abdominal bleeding or large vessel
thrombosis, then poor outcome is
almost inevitable, so patients should
be sent straight to contrast-enhanced
CT angiography (CTA), according to
Prof. Valentin Sinitsyn, head of radiology at the Federal Centre for Rehabilitation and Treatment in Moscow,
and past President of the ECR.
“Radiologists should report the
direct signs of acute bleeding or
thrombosis, presence of vascular
ruptures, dissections or lacerations,
aneurysms and pseudoaneurysms,
blood clots and haematomas,” he
told ECR Today ahead of the congress, adding that they also should
check for signs of total or regional
organ ischaemia (hypoperfusion,
oedema, or necrosis) associated
with bleeding or thrombosis.
For detection of acute continuous
bleeding, CT is equal to traditional
catheter angiography and provides additional information about

abdominal and retroperitoneal
organs and structures in 3D. Furthermore, modern scanners allow
low-dose CTA of the whole abdomen with high diagnostic yield.
Sinitsyn’s talk will in part focus
on the use of dual-energy CT
(DECT) for such emergency vascular cases. The technique increases
conspicuity of iodine extravasation
and intravascular thrombi, and the
radiologist often can skip non-enhanced scans and perform only a
single contrast-enhanced acquisition with reconstruction of virtual
non-contrast images.
“DECT can yield qualitative information similar to MRI and reveal
small quantities of iodine in tiny
blood leaks in the soft tissue. There is
no difference for the patient in terms
of time, compared to non-enhanced
scans, but it is only available on new
generation scanners, less than 1% of
all existing CT machines,” he noted.
“Given that the lifespan of a machine

is 8 to 10 years, it will be another
decade before we can expect to see
DECT routinely applied in acute
abdominal emergencies.”
In vascular abdominal emergencies, dual-phase (arterial and
venous) low-dose enhanced CT,
followed by fast review to decide
if extra imaging is necessary,
remained the protocol of choice.
Without enhancement, very small
leaks are hard to detect, so biphasic
enhanced CT is a ‘must’ for these
tiny leaks and thrombosis. Using
DECT, a single arterial-phase CT
may be sufficient, Sinitsyn added.
Despite CT’s manifold advantages, radiologists should be aware
of the potential pitfalls of the
modality in vascular emergencies; for instance, enhancement of
bowel mucosa or vascular tumours
may be misinterpreted as acute
bleeding, while poor opacification of arteries or veins may look
like thrombosis.

Figure 3: Yakes Type IIIa arteriovenous malformation: multiple arteriovenous fistula into the wall of a single outflow
aneurysmal vein – before and one year after embolisation. Provided by Dr. Krzysztof Pyra.
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Figure 2: Ruptured abdominal aortic aneurysm: classical surgery vs
percutaneous stentgraft implantation under fluoroscopy guidance.
Provided by Dr. Krzysztof Pyra.

Conversely, cases of acute bleeding may be missed because the rate
of bleeding is low or the bleeding
has stopped, resulting in perceptual errors whereby small amounts
of iodine are missed. Radiologists
should be aware of the differentials
and check for bleeding as opposed
to just inflammation or distention.
Furthermore, hyperdense content
inside bowel loops might mask
acute blood clots, he warned.
“Detecting bleeding is difficult
within the bowel due to the radiological signs associated with presence
of food. DECT can help to determine
if the hyperdense content is due to
iodine, calcium or other types of
material,” Sinitsyn said.
At today’s session, speakers will discuss the shift in diagnostic approach
toward ultrasound and CT, the latter
noted for speedy coverage of large
anatomical areas, and reliable results
are relatively independent of operator and patient preparation.
ECR delegates will hear how suggestions made by radiologists carry
considerable implications for patient
management. Dr. Krzysztof Pyra,
consultant radiologist in the department of interventional radiology and
neuroradiology at the University
Hospital of Lublin, Poland, today will
address which patients need consultation with an interventional radiol-

ogist to determine their suitability
for minimally invasive procedures.
When considering repair options
for abdominal vascular emergencies, each case requires a tailored
approach, with the patient’s overall health taken into consideration, along with the specific, often
life-threatening injury.
In his presentation today, Pyra
will cover the most frequent findings and their different treatment
options. Traumatic arterial injuries
often present in CT as contrast blush
areas of high density. In the majority
of cases, transvascular embolisation
of the injured vessel may be the
method of choice, and is superior to
the classic surgical approach.
He thinks retroperitoneal haematoma adjacent to an abdominal
aortic aneurysm is the most common imaging finding indicative of
aneurysm rupture. Endovascular
aneurysm repair (EVAR) has become
an established technique for the
treatment of many infrarenal aortic
aneurysms. Less invasive than open
surgical repair, EVAR is associated
with better outcomes, according to
Pyra (see Figures 1 and 2).
The interventional radiologist’s
remit also rests on the repair of

continued on page 10
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On the left is contrast-enhanced axial CT scan of the abdomen in a patient
with suspected rupture of abdominal aortic aneurysm. Leakage of blood
from the aorta (centre) is not obvious. On the right is the corresponding
dual-energy CT scan (iodine map). Concentration of iodine corresponds to
gradations of the re-colour scale. White arrow indicates high concentration
of iodine (yellow-green areas inside the blue non-enhancing tissues) in the
blood leaking into the para-aortic tissues from the small contained aortic
wall rupture (later confirmed in surgery). Provided by Prof. Valentin Sinitsyn.
continued from page 9

other relatively common pathologies; acute aortic dissection,
for example, occurs when blood
enters the medial layer of the
aortic wall through a tear or penetrating ulcer in the intima and

tracks along the media, forming a
second blood-filled channel within
the wall.
“It is the interventional radiologist’s task to identify and dilate the
true lumen, exclude the entry tear
by implanting a stent graft and, if
necessary, provide blood inflow
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to the vital abdominal organs,”
he said.
Rare findings, like arteriovenous
malformations, are extremely challenging and require accurate diagnosis and appropriate treatment,
especially if they are high-flow and/
or extensive lesions. Embolisation
with coils and 98% ethanol is just
one of the many existing treatment
possibilities (see Figure 3).
“The radiology curriculum should
put much more emphasis on
expanding clinical knowledge, so
that radiologists become even better partners in the decision-making
process on the patient’s pathway.
The diagnostician may – or even
should – advise on implementing minimally invasive therapeutic methods in particular cases,”
Pyra said.
Furthermore, knowledge of these
novel therapies is growing among
patients, who may wish to participate
actively in choosing their treatment.
“Having in-depth knowledge about
interventional procedures not only

will let you propose treatments to
the referrer, but also directly to the
patient – the person often omitted in
the decision-making process,” he said.
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Special Focus Session
Sunday, March 4, 08:30–10:00, Room L 8
SF 17b Abdominal emergencies: friends and enemies
»»Chairperson’s introduction
I. Arkhipova; Moscow/RU
»»Abdominal vascular emergencies: no time to lose
V.E. Sinitsyn; Moscow/RU
»»When to call the interventional radiologist and when to call the
surgeon?
K.K. Pyra; Lublin/PL
»»Closed loop obstruction: a challenging diagnosis
M. Zins; Paris/FR
»»Expected and unexpected emergencies of abdominal viscera:
radiology before surgery?
C. Stoupis; Männedorf/CH
»»Life teaches us case by case
M.-L. Riibak; Tallinn/EE

Time is brain: optimising
the management of acute
ischaemic stroke
In today’s State of the Art Symposium on interventional treatment of stroke, ECR delegates
will get the chance to acquaint themselves with challenges in the treatment of acute
ischaemic stroke and to learn about current imaging modalities and the important role
of endovascular techniques in the management of affected patients.

»»Panel discussion: Every imaging sign could matter!

BY ELINA SAMARA AND ANNALISA TRIANNI

Patient specific dosimetry:
a farewell refresher course

A

Biological effects induced by exposure to radiation demonstrated the need for accurate
dosimetry during the early days of x-ray use in medicine. Since the 1950s, scientific interest
has also turned to the estimation of risks of radiation-induced cancer and genetic effects.
Various dosimetric quantities have been used in diagnostic radiology and sometimes there
is confusion because the same term is used for different quantities.
Dosimetry requires the use of specialised instrumentation and methodology along with the knowledge
to interpret results and apply it in
clinical situations. Today’s refresher
course will provide essential information about the purpose and methods of specific patient dose assessment, as well as the technology used.
Patients with chronic diseases,
such as inflammatory bowel disease
or coronary artery disease, sometimes need to undergo radiographic
examinations for their entire lives.
Moreover,
paediatric
patients
with positive outcome and long
life expectancy undergo repeated
examinations for diseases such as
lymphoma, Crown disease or bleeding disorders. While little information on cancer risks from repeated
examinations is available, head and
neck CT scans were shown to be significantly associated with increased
risk of cataract. Pregnant women
may need to undergo radiological
examinations. Sometimes, they
even discover they are pregnancy
as a result of a radiological procedure. In these cases, specific dose
estimations for the conceptus need

to be performed to estimate the
risks and proceed correctly.
Although doses from diagnostic radiological examinations are
relatively small and do not usually
approach thresholds for tissue reactions, severe skin injuries have been
documented for interventional
procedures. Skin dose mapping is
needed during these kinds of procedures to avoid tissue effects, and
accurate knowledge of maximum
skin dose is essential for patient
management after the procedure.
Patient specific dosimetry is therefore paramount for the estimation
of doses and risks for both stochastic effects and tissue reactions.
The question is: how can we use
basic quantities such as kerma to
determine meaningful organ doses?
Firstly, patient characteristics, such
as age, sex, height and weight, need
to be taken into consideration. For
this purpose, phantoms simulating
the human body can be used to evaluate the organ doses resulting from
radiation exposure. Initially, these
phantoms were based on mathematical expressions that described the
shape and position of idealised body

organs. With the advancement of
technology, new tomographic phantoms have been developed from computed tomography or other images
obtained from individuals, and now
offer more realistic modelling of
human anatomy. Today, phantoms
may also represent the paediatric
patient, obese patients and pregnant
women, for instance.
Secondly, each modality has its
own technical specificities and
patient exposure differs. The x-ray
source rotates around the patient
during a CT examination irradiating a large region of the body, while
in mammography it is mainly the
patient’s breast which is exposed
to radiation. In plain radiography,
the x-ray source is fixed and the
x-ray beam is projected through
the patient’s body exposing one
well-defined part of the body to
radiation. In contrast, during a
fluoroscopy-guided procedure, the
x-ray source moves around the
patient and the radiation dose is
distributed to a large area.
Lastly, the technique to calculate the dose needs to be determined. Skin dose can be relatively

easily determined using physical
dosimeters such as thermoluminescent dosimeters, but organ doses
demand extended calculations, usually using Monte Carlo simulations.
All these methods are progressively enabling more accurate estimations of individual patient doses.
There is no doubt that patient specific dosimetry has an enormous
amount to offer in clinical practice.

Elina Samara is Medical Physicist
at the Valais Hospital, Switzerland;
she will chair the refresher course.
Annalisa Trianni is Medical
Physicist at Udine University
Hospital, Italy; she is Chair of the
ECR 2018 Physics in Radiology
Subcommittee.

Refresher Course: Physics in Medical Imaging
Sunday, March 4, 08:30–10:00, Room G
RC 1713 Patient-specific dosimetry
»»Chairperson’s introduction
E. Samara; Sion/CH

B

C

A 70-year-old female with acute aphasia and right hemiplegia was referred for endovascular stroke therapy.
Angiography in lateral view with injection of the left internal carotid artery (A) confirmed the diagnosis of a carotid
tip occlusion (arrow). The thrombus was removed subsequently by using a combination of a stent retriever and
an aspiration catheter (B), sandwiching the thrombus in this way between stent and distal access catheter. The
angiogram post-thrombectomy (C) shows a successful recanalisation with no visible perfusion deficits (TICI 3 grade).
Provided by Dr. Thijs van der Zijden

Starting the session off will be
Dr. Thijs van der Zijden, from the
department of radiology at the
Antwerp University Hospital, Belgium, who plans to familiarise ECR
delegates with current approaches
in the endovascular treatment of
stroke. During the last years, various endovascular approaches have
been developed for the treatment
of patients with acute ischaemic
stroke. Endovascular thrombectomy presents many benefits over
the endovascular application of
pharmacologic fibrinolytic agents.
Mechanical thrombectomy devices
work more quickly, attaining recanalisation within a span of a few
minutes. They are linked with lesser
intracerebral and systemic haemorrhage likelihood and are more efficient in the treatment of large clot
volumes in proximal vessels.
According to van der Zijden, endovascular thrombectomy has clearly
demonstrated its benefit for the
primary treatment of patients with
acute ischaemic stroke from large

vessel occlusion. “In recent years,
mechanical thrombectomy has
mostly been performed with stent
retrievers, but due to current developments and the clinical experience,
other techniques such as thrombus
aspiration have emerged as effective
treatment tools as well,” he said.
Today, endovascular therapy is
considered the standard treatment
for acute ischaemic stroke in the
setting of large vessel occlusion,
as it improves the functional outcome in patients with severe stroke
due to an occlusion of the internal
carotid artery or proximal middle
cerebral artery, provided that the
procedure starts within six hours
from symptom onset.
However, provision of this treatment requires expertise, as van der
Zijden underlined: “Although very
fast procedure times with impressive
recanalisation rates can be achieved
by using stent retrievers and thrombus aspiration, it is still of utmost
importance to select the correct
patients for endovascular treatment

in order to avoid futile recanalisation
and prevent additional harm.
Especially the size of the vessel
occlusion is of vital importance,” he
added. “In most cases of large vessel
occlusions, the thrombus is located
in the distal part of the internal
carotid artery and/or in the proximal
middle cerebral artery. These cases
are, apart from basilar artery occlusions, the best indication for the
use of a mechanical thrombectomy.
However, due to ongoing technical
improvements of thrombectomy
devices combined with progressive
practical and scientific insights,
smaller vessel occlusions, such as M2
or even M3 cortical segments of the
middle cerebral, are coming closer
and closer within our reach for endovascular treatment as well.”
Also, the clinical appropriateness
of the particular technique is essential, according to van der Zijden.
“Questions concerning the size of the
potentially salvageable volume of
brain at risk for infarction compared
to the size of the already infarcted

brain areas, as well as other things,
need to be considered in the decision-making process. In practice, this
is the most difficult question to be
answered, needing more advanced
imaging techniques such as perfusion and multi-phase cross-sectional
vascular imaging,” he said.
Furthermore, optimal clinical circumstances during and after the
procedure are essential to ensure
the best outcome for ischaemic
stroke patients. Hence, in his presentation, van der Zijden also plans
to pay special attention to current indications for endovascular
treatment, supportive care during
an endovascular procedure, and
post-thrombectomy medical treatment, including anticoagulation
and anti-aggregation treatment
and blood pressure control.
Today’s session will be chaired by
Dr. Pedro Vilela, from the Hospital
Garcia de Orta, Almada, Portugal.
Vilela and van der Zijden will be
joined by Dr. Wim van Zwam, from
the Maastricht University Medical
Centre, Netherlands, who plans to
specifically address the endovascular management of acute ischaemic
stroke with tandem lesions.
In 20 to 30 percent of patients with
acute ischaemic stroke due to a large
vessel occlusion of the anterior circulation, a concomitant ipsilateral cervical internal carotid artery stenosis
or (pseudo-) occlusion is present.
These so-called tandem lesions present a particular treatment challenge,
as they are difficult to manage endovascularly and known to respond
poorly to intravenous administration of tissue plasminogen activator
(t-PA). They typically have a worse
prognosis than an intracranial lesion
alone and clinical outcome is poor if
not treated endovascularly.

“Endovascular
strategies
for
tandem stroke cases result in
improved outcomes. Recent studies have shown the great benefit of
endovascular treatment in these
patients, comparable with the treatment effect in patients who have
an intracranial occlusion without
cervical carotid pathology. Therefore, current guidelines recommend
thrombectomy of the intracranial
occlusion for patients with these
tandem lesions,” said van Zwam.
Up to now, different endovascular
approaches have been proposed for
cervical lesions, including carotid
stenting in the acute phase (before
or after thrombectomy), PTA only, or
conservative treatment in the acute
phase followed by delayed stenting
or delayed carotid endarterectomy.
However, as there is yet no evidence for optimal management,
no clear guidelines for the management of the extracranial carotid
pathology exist.
“The use of acute artery stenting
and intracranial thrombectomy
enables high recanalisation rates,
but the required antiplatelet therapy after stenting increases the risk
of haemorrhage. Therefore, further
data are needed to optimise the
management of patients with acute
ischaemic stroke with tandem
lesions,” van Zwam explained.
Last but not least, Dr. Juan
Macho, from the Hospital Clinic
de Barcelona, Spain, will, among
other topics, discuss literature data
regarding the incidence and treatment of distal arterial occlusions
as well as potential indications for
endovascular treatment beyond
the proximal arterial occlusion and
the six-hour time window recommended in most of the guidelines.

State of the Art Symposium

»»A. Breast imaging dosimetry
I. Sechopoulos; Nijmegen/NL

Sunday, March 4, 08:30–10:00, Room F1
SA 17 Interventional treatment of stroke: a game changer

»»B. Patient dosimetry in CT and CBCT
S. Edyvean; London/UK
»»C. Patient dose in fluoroscopy and interventional
A. Trianni; Udine/IT

»»Chairperson’s introduction
P. Vilela; Almada/PT

»»Panel discussion: The future of patient-specific dosimetry

»»Stroke, endovascular treatment: current approaches
T. van der Zijden; Antwerp/BE

This session is part of the EuroSafe Imaging campaign.
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VISIT THE
ECR ONLINE & EPOS LOUNGE
ON THE 1ST LEVEL!
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»»Stroke, endovascular treatment: tandem lesions and acute
phase stenting
W. van Zwam; Maastricht/NL

C

Images of a 47-year-old male with a so-called ‘wake-up stroke’. The stenosis was passed and the MCA occlusion was
opened with a stent retriever. The extracranial stenosis was not treated in the acute setting, but it was later treated by
endarterectomy. The patient did perfectly well (mRS 0 after 3 months). Images show the intracranial occlusion of the
right middle cerebral artery (MCA) (A), the stenosis of the extracranial right internal carotid artery (B), and the right
middle cerebral artery after thrombectomy (C).
Provided by Dr. Wim van Zwam
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»»Stroke, endovascular treatment: beyond proximal occlusion
and six-hour time window
J. Macho; Barcelona/ES
»»Panel discussion: Stroke, endovascular treatment:
new horizons
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Case-Based Diagnosis Training
2018: normal variant or disease?

A

B

Figures 1A and 1B: transverse and coronal contrast enhanced chest CT
showing persistent left superior vena cava and absence of right superior
vena cava in a 65-year-old man with follow-up after gastric cancer.

A

B

Figure 2: (A) coronal T1-weighted MRI, (B) transverse fat suppressed
pd-sequence of a 16-year-old girl with an accessory plantaris muscle (arrows).

For the fifth time in a row the
ECR will draw to a close with the
popular Case-Based Diagnosis Training on Sunday afternoon. No matter whether you are an ambitious
researcher or a general radiologist,
employed in a hospital or a diagnostic centre, at the beginning of your
career or you already have decades of
experience, there is sure to be something for you at this session.
You will be confronted with 20
different cases from 10 radiological

subspecialties. Just as in daily practice, you will be provided with clinical
information and a couple of pathognomonic images. Then you will get
ample time to come up with the
answers to multiple questions.
Each case will be analysed by one
of our ten renowned subspecialists
and you will be able to confirm your
diagnosis or pick up tips and tricks to
help you decide between various differential diagnostic entities by going
for the most probable option. Some

may be so common that experienced
practitioners require only a single
look to make the correct diagnosis,
others will be quite a bit trickier – but
a mystery than can be solved with
the right approach.
Since it may be difficult to focus for
long stretches with so much thinking
and memorising going on, we have
again organised an interlude presentation for between the two blocks
of case presentations for variety.
With the help of the images that radiologists from all over the world have
sent us, Dr. Wolfgang Drahanowsky
from Vienna will give his talk in his
usual entertaining style. This year we
have chosen normal variants as the
topic of interest. Some are easy to recognise such as persistent left sided
superior vena cava with absence on
the right side (Figures 1A and 1B).
Others are less easily recognisable
unless you have encountered them
before, such as an accessory plantaris muscle (Figures 2A and 2B). Our
knowledge of embryological development will be refreshed in order to
understand what happens when the
process is arrested at a certain stage
or starts to head in the wrong direction. The aim of this presentation is
to familiarise you with an array of
normal variants which should not be
misdiagnosed as abnormality requiring further imaging, invasive diagnostic procedures or treatment. On
the other hand, we should recognise
when developmental disorders have
clinical significance, and we could be
the first to advise the patient.
A winner will be chosen from the
best submissions of normal variants.
So make sure you are there when this
year’s award is handed out, and join
us to analyse interesting cases, which
may well be similar to the ones waiting for you when you return home!

Dr. Soraya Robinson works as a
general radiologist in a diagnostic
centre in Vienna. She has been

organising the CBDT sessions since
2014.

Case-Based Diagnosis Training Sessions
Sunday, March 4, 13:00–14:00, Room E1
CB 1 Case-Based Diagnosis Training – Part 1

»»Liver
L. Martí-Bonmatí; Valencia/ES
»»Neuro
D. Prayer; Vienna/AT
»»Maxillofacial
S. Robinson; Vienna/AT
»»Musculoskeletal
F. Kainberger; Vienna/AT
»»Genitourinary
M. Toepker; Vienna/AT

Sunday, March 4, 14:00–14:30, Room E1
CB Case-Based Diagnosis Training – Interlude
» Normal variant or disease?
W. Drahanowsky; Vienna/AT

Sunday, March 4, 14:30–15:30, Room E1
CB 2 Case-Based Diagnosis Training – Part 2
Moderators:	K.M. Friedrich; Vienna/AT
S. Robinson; Vienna/AT

»»Head and neck
C. Czerny; Vienna/AT
»»Chest
H. Prosch; Vienna/AT
»»Spine
K.M. Friedrich; Vienna/AT
»»Gastrointestinal
W. Schima; Vienna/AT
»»Breast
M.H. Fuchsjäger; Graz/AT

Automatically identified disease
patterns in a high-resolution lung CT
(Hofmanninger, Prosch, Langs)

#ECR2018

ment and implementation of novel
treatment strategies as well as the
individualised, effective and early
delivery of care and preventive
medicine.
Linking research in machine
learning and medicine will act as a
powerful driver in this endeavour.
This collaboration is the key to creating better models to predict disease course and risk in individual
patients, to forecast the response
to a growing landscape of possible
treatments, to deliver early prevention, and to make possible the optimal care of each individual.
The increasing use of computer-assisted diagnosis software in
radiology also engenders the fear
that such software will eventually

from thousands of disease and
treatment histories, and models
that translate these observations
into an accurate prognosis.
As we become able to detect and
quantify complex but subtle patterns
in observations at an earlier stage,
diagnostic categories might change.
Through an understanding of the
link between distributed signatures
and prognosis, we will discover novel
disease and response phenotypes,
which, in turn, will contribute toward
research for novel treatments.

Until then, a number of hurdles
must be overcome along the way.
Research communities that advance
machine learning, and medical disciplines such as radiology, must
collaborate closely, learning to trigger algorithmic methodology from
clinical questions, and to ask new
clinical questions whose answers
will be rendered actionable by
computational algorithms. We will
need to find methods to deal with
heterogeneous multi-modal data,
and find the means for the efficient

and possibly automated curation
of such data. Algorithms will have
to identify prognostic feature patterns in complex imaging data, and
robust models will need to be able
to predict, simulate and assess the
certainty of their output at the same
time. While these challenges are significant, an increasingly joint effort
by researchers across varying fields
renders the solution to such challenges plausible, and the future of
medical imaging might change more
rapidly than we expect right now.

Assoc.Prof. Dipl.-Ing. Dr. Georg
Langs is head of the Computational
Imaging Research Lab at the
Department of Biomedical Imaging
and Image-guided Therapy, Medical
University of Vienna.
Assoc. Prof. Dr. Helmut Prosch is
section chief of thoracic imaging
at the Department of Biomedical
Imaging and Image-guided
Therapy, Medical University
of Vienna.

Optimising pre-surgical fMRI
language mapping for personalised
therapy planning

Moderators:	K.M. Friedrich; Vienna/AT
S. Robinson; Vienna/AT

Promises and hurdles in the
collaborative future of machine
learning and medical imaging
images (supervised learning). Alternatively, there are approaches in
which dedicated algorithms are
able to identify patterns without
human supervision (unsupervised
learning). In both approaches, large
numbers of images are needed to
train and test the algorithms. These
images can be obtained from clinical routine examinations, such as
computed tomography or magnetic
resonance imaging, which capture
characteristics ranging from structure or function to metabolism.
The computational analysis of
imaging data using machine learning is about to fundamentally
change our ability to understand
disease, risk and treatment. It will
serve as the basis for the develop-

discovering new marker patterns,
and rendering those patterns useful. We will have powerful computational models that will enable a
more accurate prediction of individual disease course, and which will
forecast a response to treatment
from observations such as imaging data and disease history. These
models will enable the selection of
personalised treatment strategies
more effectively based on an assessment of each patient in light of an
unprecedented scale of evidence
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BY LAJOS R. KOZÁK

BY GEORG LANGS UND HELMUT PROSCH

Machine learning is a rapidly
evolving research field that is
drawing increased attention in
medical imaging. A number of current publications have reported
promising developments in computer-aided diagnosis tools using
machine-learning. Machine learning in radiology aims to train computers to recognise patterns in medical images, enabling quantification
of disease extent and prediction of
disease course with greater precision than that achievable by the
human eye. Image-derived prediction models can further be optimised by the addition of clinical
and laboratory data.
A computer can be trained to
recognise patterns, with annotated
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take over the job of radiologists.
However, this is likely the wrong
question. There is no doubt that,
20 years from now, the job of radiologists will look very different.
Yet, the prime impact of machine
learning will not be in replacing,
but rather enabling radiologists to
use more powerful prediction models and rely on more comprehensive patterns that are informative
for individual disease course and
treatment outcome. The radiologist’s role will be to develop such
diagnostic paradigms and to integrate these paradigms with overall
patient characteristics.
The primary role of machine
learning will not be automation,
but improving individual care by

myESR.org

Intrinsic connectivity networks of the brain may be the key to fine tune paradigms
Blood oxygenation-level dependent functional MRI (fMRI) became
an important tool in the pre-surgical evaluation of patients with epilepsy, brain tumours and other such
conditions. The main goal of fMRI
mapping is establishing the spatial
relationship between the lesion and
eloquent areas, e.g. language areas
like Broca and Wernicke, the primary sensory-motor cortex, visual
areas, etc. Optimally, a task which
activates the eloquent area near
the lesion is used. However, there
is no general consensus on the
optimal paradigms, or on the best
practices of processing and evaluation. Recently, there have been
promising initiatives for standardisation, like the one developed
by the Epilepsy Working group
of the European Society of
Neuroradiology’s Diagnostic Neuroradiology Committee.
Consensus
recommendations
would make pre-surgical evaluation comparable across centres,
but they would per se neither eliminate the inherent limitations of
the task-activation approach itself,
nor facilitate a better personalised
approach. Indeed, the task-activation approach is inherently limited,
as (1) some of the activated areas
may not be necessary for performing the given task, (2) a given task
may not activate all areas necessary for performing the task, and
(3) the level of activation seen in
a given task may not be related to
the performance level observed in
the given task. These limitations
may be mitigated by considering
the whole brain activation pattern
using a network-based approach
instead of focusing on a given
eloquent area.
Intrinsic connectivity networks
(ICNs) described using resting-state
fMRI (hence their other name:
resting-state networks) are good
candidates
for
network-based
approaches, as they are consistent
across individuals. Moreover, based

myESR.org

sion. By the same token, interpatient differences were compatible
with previous neuropsychology.
Based on our results, we conclude that fMRI-based inference
as reflected in the labelling results
we obtained may on the one hand
be used to evaluate the paradigms
that were made use of themselves,
to gain a better insight into their
advantages and possible disadvantages for pre-surgical evaluation.
On the other hand, these network-based approaches may also
be advantageous on the individual
level for fine-tuning mapping paradigms for specific symptoms, lesion
loci and/or specific sub-functions
selected using neuropsychological evaluation, thus personalising
paradigm
optimisation
and
therapy planning.
Lajos R. Kozák, MD, PhD is an
assistant professor of the MR
Research Centre at Semmelweis
University, Budapest, Hungary.
Our open source, open access ICN_Atlas toolbox is designed to quantify individual fMRI activation patterns within
intrinsic connectivity networks, also known as resting-state networks. Given a whole-brain activation map, a set
of metrics is calculated describing different aspects of involvement for each such network, thus describing the
involvement of the relevant cognitive processes during performance of the given task.

on the correspondence between
ICNs and task-related fMRI activations one can argue that network-based approaches may also be
valuable for fine-tuning mapping
paradigms in a neuropsychologically meaningful way using inference based on ICNs.
As proof of concept we re-evaluated fMRI language mapping
results of 40 consecutive patients
scanned using picture naming,
synonym matching, speech comprehension, and word/non-word
decision tasks in 2016–2017 in the
MR Research Centre, Semmelweis
University, Budapest, Hungary.
We used our recently published
open source, open access analysis
toolbox, ICN_Atlas, designed to
quantify individual fMRI activa-

tion patterns in the framework of
ICNs. Given any whole-brain activation map, ICN_Atlas outputs the
involvement of each ICN, making
the contribution of different cognitive processes to the performance
of the given task deducible. For this
study, we implemented a labelling
scheme in ICN_Atlas using the
metadata matrices of Laird and
Ray, i.e. matrices containing numerical weights representing the connection between cognitive/behavioural domains/paradigms and
ICN activations.
The four evaluated paradigms
trigger somewhat different mechanisms of language processing and
production. This was reflected in
the labelling results, e.g. ‘Perception.
Vision.Shape’ and ‘Naming (Overt)’

#ECR2018

were the highest weighted labels
for picture naming while ‘Perception.Audition’, ‘Passive Listening’
and ‘Pitch Monitor/Discrimination’
were those for word/non-word deci-

Further reading:
Smith et al., PNAS (2009)
106(31):13040-45
Laird, J Cogn Neurosci (2011)
23(12):4022-37
Ray, Front Neurosci (2013) 7:237
Kozák et al., NeuroImage (2017)
163C:319-341
ICN_Atlas is available at https://
nitrc.org/projects/icn_atlas

Scientific Session: Neuro
Sunday, March 4, 14:00–15:30, Room M 5
SS 1911b Quantitative imaging techniques
Moderators:	O. Fösleitner; Vienna/AT
I. Tsougos; Larissa/GR

»»Optimising pre-surgical fMRI language mapping using
knowledge derived from intrinsic connectivity brain networks
for personalised therapy planning
L.R. Kozák1, G. Gyebnár1, A.G. Szabo1, A.L. van Graan2,3, P. Barsi1,
L. Lemieux2,3, G. Rudas1; 1Budapest/HU, 2London/UK,
3
Chalfont St. Peter/UK
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BY ALESSIA VAROTTO

BY KATHARINA MIEDZINSKA

Volumetric histogram-based
analysis of SUV and ADC values
for the assessment of paediatric
sarcoma at staging

New treatment strategies
give hope to patients with
musculoskeletal tumours

In the last few years there have been many studies which have evaluated the diagnostic
performance of PET/MRI in oncological imaging, including paediatric oncological imaging.
This very innovative hybrid technique allows the simultaneous acquisition of metabolic
and anatomic information with a high soft tissue contrast resolution and a low dose
radiation exposure. Another benefit is the option of adding various specific sequences like
diffusion weighted imaging (DWI), which can provide information about the cellularity of
neoplastic lesions.
ric soft tissue sarcomas. Indeed,
we obtained a significant negative
correlation between the ADC and
SUV mean, median and skewness
values and a significant positive
correlation between the ADC and
SUV kurtosis values – both for the
entire examined population and
for rhabdomyosarcoma alone. This
evidence demonstrates that SUV
and ADC values correlate when the
overall distribution of their values in the whole tumour is taken
into account.
Although these results need to be
confirmed on a larger population,
they already suggest the necessity
for a multifaceted approach for
accurate investigation of tumours
like sarcomas. We strongly believe
that this innovative approach will
have a strong clinical impact, since
this type of analysis may provide
useful information not only in the
assessment of sarcomas at staging.
It may also have important implications concerning the response
to the therapy; allowing the evaluation of post-treatment changes
in tumour characteristics in terms
of functional and metabolic information. Our research group is
therefore devoting great efforts to
promoting this project, which is
expected to further highlight the
revolutionary role of PET/MR in
oncologic imaging.

A 9-year-old boy with a Ewing sarcoma of the left fibula (orange arrow in A, B and C) demonstrating restricted diffusion on the ADC map (A) and pathologic
uptake at PET (B). Fused PET/MR image of the same lesion in C. Volumetric representation of the tumour (D), used for histogram analysis. (Copyright:
Radiology Sections and Nuclear Medicine Unit, Department of Medicine – DIMED, Padova University, Italy)

Assuming that a lesion with high
cellularity lesion may also have a
high metabolism, several studies
have tried to evaluate if there is a
correlation between regions-of-interest (ROI)-based DWI (i.e. primarily using apparent diffusion coefficient (ADC)min and ADCmean
values) and PET values (i.e. using
standardised uptake (SUV)mean
and SUVmax values) in tumours.
Controversial results have subsequently been published demonstrating that neoplastic lesions
have different characteristics and
behaviours, probably due to their
highly heterogeneous architecture,

and that a ROI-based approach
is apparently insufficient when
it comes to reflecting these
complex structures.
It has been demonstrated
recently that histogram-based analysis which collects SUV and ADC
values from the entire volume of
a neoplastic lesion enables better
assessment of the complex heterogeneity of tumours and evaluates
more accurately the relationship
between their metabolic activity
and cell-density. For instance, very
encouraging results for sarcomas
in adults have been obtained, but
to the best of our knowledge until

now no similar evidence has been
produced with respect to paediatric
sarcomas.
The aim of our study was therefore to use histogram-based analysis to evaluate the relationship
between simultaneously acquired
ADC and SUV values collected
from paediatric patients affected
by sarcomas examined at staging
by [18F]-FDG PET/MR (fully integrated system). Our preliminary
results presented at ECR 2018, while
derived from a very small population (ten patients; five affected
by rhabdomyosarcoma), are very
promising and demonstrate that
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Dr. Alessia Varotto is a radiology
resident at the Radiology Section
of the Department of Medicine –
DIMED at University of
Padova, Italy.

the histogram analysis can provide a better insight into paediat-
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In today’s Special Focus Session, experts will provide an update on imaging modalities,
treatment strategies and therapy monitoring in patients with musculoskeletal tumours,
aiming to raise awareness of how multimodality imaging can influence therapeutic
balancing between tumour control and quality of life.

Ewing sarcoma, previous resections of the right femur and lumbar spine.
Ewing mets on this whole body MR metastases are visible on T1-weighted and
diffusion images in the left humerus, left femur, and right cranial vault.

Musculoskeletal tumours are a
rare and diverse group; therefore, a
wide range of tumours and tumourlike conditions may be encountered
when patients undergo radiological examinations. Because of the
advent of new chemotherapeutic
drugs and treatment regimens, and,
as a result of advances in imaging
and surgical techniques, the prognosis of patients with musculoskeletal tumours has improved over the
last years, as Prof. Johan Bloem,
from the department of radiology
at the Leiden University Medical
Center, Netherlands, and chair of
this session, will illustrate.
“Diagnostic tests in combination
with systemic and focal therapy are
used to reach curative or palliative
goals. The progress made in diagnostic tests, treatment strategies,
and understanding the biologic
behaviour of tumours increases our
options to serve our patients,” he
emphasised.
However, there is also another
side to the coin, as these developments increase therapy-related
morbidity, diagnostic test-related
anxiety, follow-up invasive procedures and costs.
“The current challenge is to use
our diagnostic and therapeutic
means to increase not only survival
chances, but to also preserve quality of remaining life, while involving
the patient’s opinion into decision
making processes,” Bloem noted.
As medical treatment is becoming more individualised due to a
better understanding of tumour
pathophysiology in relation to var-

ious available treatment options,
in future, the aim is to better tailor
treatment goals to the patient’s
needs. Imaging plays a key role in
establishing the diagnosis, determining prognosis, selecting treatment
strategies, monitoring the treatment
effect, and detecting recurrence.
“However, until now only medical judgement, which is based
on imaging, has been used to set
therapeutic goals, while a patient’s
needs and lifestyle were hardly
taken into account. Now, potential
benefits to the patient in relation
to potential difficulties, which arise
in the course of the disease, such
as co-morbidities of treatment,
complications, and loss of function, as well as individual needs are
becoming increasingly important.
This is essential, as, for example,
a 19-year-old male, who spends
most of the time in front of a PC,
has completely different needs to
a 50-year-old marathon runner,”
Bloem explained.
“Age has always been an important parameter when evaluating
musculoskeletal tumours, however,
against the background of an aging
population and major differences
in regard to lifestyles, it is no longer
sufficient,” he added.
Bloem plans to specifically outline the demand for new treatment
concepts. “The combination of
morphological and especially functional imaging with MR and PET/
CT provides detailed information
on the phenotype of the tumour.
Thus, it is possible to better predict
how the tumour will behave and

On PET/CT the metastasis in the left humerus is FDG positive, but the
metastasis in the right cranial vault is FDG-negative and only seen on the
corresponding CT scan. The metastasis in the left femur is invisible on the
PET/CT scan. Note increased FDG uptake in left leg and foot secondary to
muscle activity. Provided by Prof. Johan Bloem.

respond to treatment. Combining
this information with patient characteristics allows us to make treatment decisions together with the
patient and to balance advantages
and disadvantages of different
treatment strategies,” he said.
The impact of treatment choices
on survival chances and quality of
life will also be a central theme of
the presentation of Dr. Michiel van
de Sande, from the department of
orthopaedic surgery at the Leiden
University Medical Center, who,
among other things, plans to discuss options that allow providing
better individualised treatment
strategies and strategies for personalised post-surgical follow-up.
“Knowing if the sarcoma will return
remains the basic patient paradigm
in cancer treatment and follow-up.
All currently available prediction
models for sarcoma are applicable
only at the time of baseline, such
as at the time of diagnosis or surgery. Updated patient information
during the follow-up and changing
covariate effects over time may
change the prognosis. However,
this is not taken into account in
currently available models,” van de
Sande explained.
The concept of dynamic prediction allows the inclusion of
updated information on the status
of the disease, patient characteristics and imaging results during
the follow-up, which can be used
to provide better individualised
treatment and follow-up options

Moderators:	M. Haliloglu; Ankara/TR
P. Toma; Rome/IT

»»Volumetric histogram-based analysis of SUV and ADC
values for the assessment of paediatric sarcomas at staging:
preliminary results of a PET/MR study
A. Varotto1, G. Orsatti1, F. Crimi1, D. Cecchin1, P. Zucchetta1,
M. Weber2, R. Stramare1, C. Giraudo1; 1Padua/IT, 2Vienna/AT
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depending on the dynamic assessment of a patient’s prognosis.
During this session, van de Sande
plans to familiarise ECR delegates
with a multicentre analysis and
the dynamically predictive Personalised Sarcoma Care model (PERSARC), which supports shared decision-making in high-grade extremity
soft-tissue sarcomas (STS). The
model considers treatment modalities, including applied radiotherapy
and achieved surgical margins, and
predicts overall survival as well as
the probability of local recurrence
(LR) at three, five, and ten years.
To this end, an app was developed
to assist in shared decision making
in clinical practice.

“During the follow-up, we analysed the timing of LR and distant
metastasis (DM), concluding that
in patients with localised STS after
curative surgery, rates of LR and
DM are highly non-constant over
time and strongly modified by
tumour characteristics. These findings contradict a ‘one-size-fits-all’
aftercare policy and support the
concept of a time and risk-adapted
strategy for personalised post-surgical follow-up,” he explained.
At present, patients are mainly
being advised based on local experience, but not always on evidence.
Allowing individualised treatment
plans, this app might change that,
according to van de Sande.
“Radiology will help to further
enhance the model in regard to
tumour location, size and, in the
future due to PET and dynamic
MRI, also biological behaviour. Also,
follow-up scans will be added to
the model, helping to individualise
the follow-up protocol in order to
minimise hospital visits and anxiety, and to maximise the screening
yield,” he concluded.
Bloem and van de Sande will be
joined by Prof. Marc-André Weber,
from the University Medical Centre
Rostock, Germany, and Dr. Christina Messiou, from the Royal Marsden NHS Trust, London, United
Kingdom, who will discuss multimodality imaging in the treatment
of bone and soft tissue sarcoma.

Special Focus Session
Sunday, March 4, 08:30–10:00, Room N
SF 17a New treatments for musculoskeletal tumours
»»Chairperson’s introduction: What is changing?
J.L. Bloem; Leiden/NL
»»New treatment paradigms in orthopaedic oncology
M.A.J. van de Sande; Leiden/NL
»»Multimodality imaging in treating and monitoring
bone sarcoma
M.-A. Weber; Rostock/DE
»»Multimodality imaging in treatment and surveillance
of soft tissue sarcoma
C. Messiou; London/UK
»»Panel discussion: Increasing quality of life in sarcoma patients
without decreasing survival. What is needed from an imaging
perspective to allow and support this?
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Does MR imaging help to
evaluate intestinal fibrosis?
Results with a murine model
of radiation-induced colitis

Images from an irradiated rat from the mixed group (transmural fibrosis),
showing layered thickened bowel wall. (A) Axial fat suppressed T2-weighted
images; (B) Axial fat suppressed T1-weighted image; (C) Axial magnetisation
transfer map image. Images provided by Beaujon Hospital

Crohn’s disease is a chronic
inflammatory bowel disease characterised by transmural bowel wall
inflammation with recurring periods of exacerbation and remission
of inflammation. Almost all currently used treatments are effective
in their anti-inflammatory action
and give good results on the remission of relapses and the reduction
of inflammatory lesions.
However, it’s well known that
when
inflammation
becomes
chronic, it drives excessive production of the extracellular matrix
which leads to fibrosis, causing
luminal narrowing and stricture

formation which are the main indications for surgery. The current
challenge of therapeutic research is
to limit the aggravation of parietal
damage related to inflammation,
to improve mucosal healing and to
develop anti-fibrotic treatments. To
test the efficacy of these potential
treatments as well as to evaluate
fibrosis in bowel stenosis in order
to select patients, it becomes necessary to have reliable biomarkers of
intestinal fibrosis.
Beyond disease mapping and
the search for complications, MRI
has taken a central place in the
evaluation of inflammation. MR

biomarkers of inflammation in
humans have been determined by
several studies with correlations to
resected specimens and are consistent. On the other hand, the recognition of MR signs correlated with
fibrosis showed discordant results
in available studies. The main difficulty in identifying these possible
imaging biomarkers of fibrosis is
the individualisation from inflammation within a stenosis since it
is now well known that inflammation and fibrosis coexist. For this,
the development and evaluation of
new MRI sequences require the use
of animal models of fibrosis.
In our study, we evaluated MR
sequences to distinguish inflammation from fibrosis using an original
model of radiation-induced colitis
with a single-dose radiation of 27 Gy
of gamma irradiation delivered by a
cobalt 60 source through a window
centred on the colorectal region. We
included a ‘control’ group of 10 rats,
an ‘inflammation’ group of 24 rats
(with inflammation and submucosal fibrosis) and a ‘mixed’ group
of 39 rats (with inflammation and
transmural fibrosis). MR data were
compared with a histological anal-

ysis (inflammation and fibrosis)
of the resection pieces. Fat-suppressed T2- and T1-weighted, diffusion-weighted,
magnetisation
transfer and perfusion using
ASL technique 7T MR imaging
was performed.
All sequences showed significant
differences between irradiated and
control rats and between inflammation and mixed groups. Sequences
with the best AUC to differentiate
the two groups were T2-weighted
intensity, diffusion, and magnetisation transfer. These sequences
are particularly interesting in combinations, which allow a better

discrimination of the two groups
(and, particularly, combinations
including perfusion) and confirm
the significance of a multiparametric approach.
The next considerations are now
to test these sequences to evaluate
antifibrotic treatments currently
under development and to transpose these sequences to patients
to evaluate intestinal fibrosis and
improve patients’ management.
Magaly Zappa, MD, PhD is a
radiologist at Beaujon Hospital,
APHP in Paris, France.

Scientific Session: Abdominal and Gastrointestinal
Sunday, March 4, 14:00–15:30, Room X
SS 1901c Inflammatory bowel disease: what next?
Moderators:	S. Kinner; Essen/DE
N.N.

»»7 T MR imaging for fibrosis evaluation in a radiation-induced
murine model of colitis
M. Zappa1, S. Doblas2, D. Cazals-Hatem1, F. Milliat3, P. Garteiser2,
M. David1, V. Vilgrain1, B. Van Beers1, E. Ogier-Denis2; 1Clichy/FR,
2
Paris/FR, 3Fontenay-aux-Roses/FR

BY LUÍS PEDRO VIEIRA RIBEIRO

Evaluation of burnout
syndrome in radiographers
As radiographers face a wide
range of psychosocial stress factors in hospital environments, they
are at a high risk of developing
burnout syndrome.
Burnout is defined as a psychological syndrome of chronic
exhaustion, cynicism, and inefficacy,
and is experienced as a prolonged
response to chronic stressors in the
workplace, which in turn may affect
hospital outcomes such as the quality and safety of provided care. This
issue is very important since radiographers are present at the first contact with the patient, especially in an
emergency, where it is necessary to
be fast, effective and efficient.
The symptoms of burnout are
usually multidimensional with
several psychiatric, psychosomatic,
somatic and social disorders. The
main psychiatric symptoms are,
in addition to chronic fatigue and
continuous exhaustion, above
all described as ‘mental dysfunction’. This includes concentration
and memory disturbances, a lack
of drive and personality changes.
Severe disturbances are anxiety
and depressive disturbances, which

can culminate in suicide. The development of addictions has also been
associated with burnout. Common
somatic symptoms are headaches,
gastro-intestinal disorders or cardio-vascular disturbances.
For radiographers, similar to other
health professionals, being in the
‘front line’ of patient care can be
more or less stressful depending on
the individual and the clinical context. The risk of burnout is influenced somewhat by the extent of the
stress factors and deficits in personal
resources, but mostly by social support systems and coping strategies.
In our research, to assess the level
of burnout, we used the Maslach
Burnout Inventory, introduced in
1981 (Maslach & Jackson), which is
widely used in the diagnosis of this
syndrome. It is a self-assessment
questionnaire consisting of 22 items
to evaluate emotional exhaustion,
depersonalisation and reduced personal accomplishment.
In the healthcare context, implementing measures to prevent
burnout is extremely important.
Burnout syndrome can be differentiated according to the preventive

approach and levels of prevention.
Preventive approaches to be considered are both modifications in the
working environment (prevention
of circumstances) and also improvements in the individual’s ability to
cope with stress (behavioural preventive measures). According to
the World Health Organization, the
levels of prevention can be divided
into primary preventive measures
(avoidance/removal of factors that
make the illness), secondary measures (early recognition-intervention
of manifest disease), and tertiary
measures (coping with the consequences of disease-rehabilitation
and relapse prophylaxis). The concepts for behavioural preventive
measures presented in the literature
focus on primary prevention and
belong to the ‘domain’ of psychology.
A high number of radiographers
experience occupational burnout.
Most of them report as causes the
pressure to complete patient lists
and the fact that they can only
spend such a short amount of time
with each patient. The number
of weekly working hours is also a
major issue.
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This research is one more contribution to the knowledge about
burnout syndrome among radiographers, especially because younger
radiographers present such high
levels of burnout. It is necessary to
fight the causes of burnout in order
to not compromise the healthcare
service they provide.
We would like to invite you to
come to our session and to find out
more about the lines of research in
our department (e.g. we are expanding and applying this work to the
radiotherapy and nuclear medicine
fields), so please don’t miss our presentations at the Radiographers Sessions. Our department has several

presentations within the radiographer programme, but this specific
presentation entitled ‘Evaluation of
burnout syndrome in radiographers’
will be held today at 14:00 in Room
K, and we will be very grateful if you
could attend and make contributions. We hope to see you there!
Luís Pedro Vieira Ribeiro is Head
of the Medical Imaging and
Radiotherapy Department at the
University of Algarve, Portugal.
He would like to thank his coauthors from the same department,
V.R. Luiz, A.F.C.L. Abrantes,
K.B. Azevedo, R.P.P. Almeida, S.
Rodrigues, and N.F. Pinto.

Scientific Session: Radiographers
Sunday, March 4, 14:00–15:30, Room K
SS 1914 Professional issues in radiography
Moderators:	S.O. Schönberg; Mannheim/DE
N.H. Woznitza; London/UK

»»Evaluation of burnout syndrome in radiographers
V.R. Luiz, L.P.V. Ribeiro, A.F. Abrantes, K.B. Azevedo, R.P. Almeida,
S. Rodrigues, N.F. Pinto; Faro/PT
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BY INGA STEVENS

Artificial intelligence brings fresh
clinical possibilities and sense of
renewal to digital x-ray sector
Digital x-ray systems are going through a phase of renewed enthusiasm, with exciting new
technologies such as artificial intelligence promising to reshape the way radiologists and
radiographers interpret examinations in the years to come.

Using the latest generation of flat-panel detectors can help to
guarantee better image resolution without increasing dose levels.
Provided by Ziehm Imaging.

Optimising
radiation
dose
remains an ongoing area of concern, with continued discussion
focusing on how to keep dose as low
as reasonably achievable (ALARA),
but interest in digital radiography
(DR) and digital tomosynthesis is
contributing to a wave of developments in the field, many of which
can been seen in the exhibition
halls during ECR 2018.
GE Healthcare is introducing
Helix advanced image processing to
complement its FlashPad HD digital
detectors. The company is working
on developing artificial intelligence
algorithms for the product that will
help radiographers to obtain better
images. It is also developing an app
that will enable radiologists to prioritise which studies to read by flagging
those that need a fast interpretation.
GE has included Helix in its highend fixed DR system, Discovery
XR656 HD, as well as its latest mobile
x-ray device, Optima XR240amx
with FlashPad HD. Both Discovery
XR656HD and Optima XR240amx
are compatible with the firm’s x-ray
quality application, which features
repeat/reject analytics (RRA). RRA
automatically mines data from a
hospital’s x-ray systems to ensure
users can get the best image the
first time and gather information
about why images are rejected.
“X-ray is often the patient’s first
impression of a hospital. Just like
first impressions with people, the
first image taken helps set the path
going forward,” said Emmanuel
Abate, product marketing director for
Europe for GE Healthcare. “Today’s
healthcare environment demands
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high-quality diagnostic images for
accurate diagnosis. We’re focused
on reinventing x-ray to be the most
intuitive and technologically powerful imaging tool in order to deliver
great diagnostic confidence.”
Also being promoted at ECR 2018
is the Discovery RF 180, a remote
imaging system for radiology, fluoroscopy and advanced applications.
Clinicians can perform tomosynthesis, stitching, digital subtraction
angiography, bariatric exams, and
radiographic exams without additional equipment, leading to workflow improvements, the vendor
noted.
Ziehm Imaging is displaying its
complementary metal-oxide semiconductor (CMOS) portfolio at ECR
2018: the 31 x 31-cm CMOS flat-panel
detector for the Vision RFD 3D,
Vision RFD hybrid edition, Vision
RFD, and a 20.5 x 20.5-cm CMOS
flat-panel detector for Solo FD.
The vendor’s SmartDose comes
with beam filtration technology
that can lead to a reduction in skin
entrance dose and a lower radiation
dose. The Vision RFD 3D CMOSline
includes both 2D and 3D imaging,
and provides two additional volume
sizes for specialised applications.
A 19.8 x 19.6 x 18.0 cm field-of-view
reportedly covers larger anatomical
regions with the higher 512 voxel for
better resolution without increasing dose levels. Also, the edge length
of 10 x 10 x 10 cm provides an option
for zoom-in or intraoperative imaging in cochlear implantations.
On the Shimadzu booth, visitors
can explore the SUREengine FAST
(fluoroscopy assisted studies and

Using Helix advanced image processing and a FlashPad HD digital
detector, this image of a paediatric
chest was acquired at 64 kVp/0.4
mAs, whereas a typical DR/CR
technique for an anteroposterior
chest x-ray of a child aged between
0 and 6 months would be 63kVp/1.
6mAs. Provided by GE Healthcare.

treatments) image processing technology for the Sonialvision G4 R/F
system. This product reportedly
reduces the x-ray irradiation dose
in endoscopic retrograde cholangiopancreatography (ERCP), which is
used for the examination and treatment of bile and pancreatic ducts
using endoscopes. A comparison
has been made at the fluoroscopic
x-ray irradiation pulse rate (15 fps)
used during conventional endoscopic examinations with Sonialvision G4, and it was shown that the
introduction of SUREengine FAST
allows the fluoroscopic exposure to
be reduced by approximately 45%,
while maintaining image quality
and real-time performance.
Fujifilm has added the FDR Go
Plus portable DR system to its range
of scanners. It features a compact
tube head with a collapsible column for enhanced visibility, as well
as a large display for previewing at
the bedside to limit patient disturbance. Scanner options include a
user-adjustable drive handle, wireless barcode reader, and radiofrequency identification card reader. It
includes new workstation software
with an automated keypad display
and the options of Virtual Grid simulation software and Dynamic Visualization II image processing.
Bracco is promoting the latest
version of its radiation dose management system, NEXO[DOSE]. The
product can help to identify patients
who may be at risk of radiation overexposure based on customer-provided thresholds and guidelines. Its
features include data acquisition
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and display of injectable contrast
media parameters, allowing providers to track imaging data for different modalities, ensuring radiology
departments can take a holistic view,
equipping them with expanded
tools and data to report more confidently, and improving imaging
practices, quality and patient safety,
according to the company.
The vendor-neutral radiation
dose index monitoring software
enables
multi-modality,
enterprise-wide radiation dose data
aggregation and reporting, and
is said to minimise a hospital IT
department’s efforts and allow
healthcare professionals to identify malpractices, thus promoting
implementation of training programmes and optimisation policies.
By managing radiation dose effectively, facilities can adapt to new
technologies and meet evolving regulatory standards and operations
compliance requirements, it noted.
Siemens Healthineers is presenting the Mammomat Revelation, its
latest digital mammography platform
that supports breast tomosynthesis
with a wide 50° arc of the system’s
x-ray tube. Its 3D HD breast tomosynthesis capability provides high-depth
resolution in tomosynthesis, and the
HD Breast Biopsy solution allows
targeting suspicious areas using one
click and achieving a +/- 1mm accuracy, stated the manufacturer.
The system also provides automated breast density measurements at the point of examination,
and includes the InSpect integrated
breast biopsy tool, which means
that tissue specimens do not have
to be taken to a second system for
analysis. This reduces breast compression time, as biopsy samples
can be imaged and visualised at the
radiographer’s workstation within
20 seconds without radiation exposure to the patient.
“Mammomat Revelation gives
our customers the ability to achieve
precise diagnostic results,” said Lars
Hofmann, head of marketing for
the x-ray products business line at
Siemens Healthineers. “As discomfort is a key reason for a woman to
avoid mammography exams, we
are improving their imaging expe-

rience with our Personalised Soft
Compression.”
At the Hologic booth, you can
learn about the Fluoroscan InSight
FD Mini C-Arm, which reportedly
features several improvements,
including
diversified
imaging
options, more flexible storage and
transport, and an enhanced interface. It provides high-resolution
and low-dose rate modes, and has
a 24-inch HD touchscreen. The
low-dose rate mode allows user to
reduce dose rates by up to 50% compared to Auto Mode, while continuing to deliver clinically equivalent
images, and the system also offers
MegaView Image in Review Mode,
which gives the option to display
and view 50% larger images, the
company stated.
Carestream is demonstrating
new features on the well-established DRX-Revolution Mobile X-ray
System, including the Carestream
DRX-Revolution Nano, which uses
“carbon nanotube technology to
deliver a lighter weight, non-motorised system that will be even easier
to transport and position in confined critical care areas,” explained
Cyrill Aschenbrenner, business
director of CT & X-ray Solutions.
The vendor is also showing the latest version of DRX-Evolution Plus,
which offers software and hardware enhancements such as flexibility in high-ceiling rooms via an
extended tube column, a high-performance generator, an optional
table to accommodate patients up
to 705 pounds (320 Kg), LED lighting for enhanced functionality and
aesthetics, and forward-looking
design specifications to embrace
new advanced imaging applications
as they become available, he added.
Samsung is displaying its full
product portfolio, including two
ceiling-mounted systems, GC85
and GC70, as well as highlight its
premium portable GM85 X-ray.
According to a company statement,
the GM85’s enhanced mobility
and streamlined workflow enable
users to experience a new level
of efficiency along with exceptional image quality, and low-dose
technology has been adapted for
enhanced patient safety.

Technical Exhibition Opening Hours
Sunday, March 4

10:00–14:00
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East meets West on the path
to x-ray upgrade

CoSTREAM project investigates
the link between stroke
and Alzheimer’s disease

It has been a challenging time in the general radiography world:
with stagnating healthcare spending in Western Europe and the US,
combined with acute price erosion caused by the influx of lower-price
products from the Asian market, there has been little to shout about.
But, with global economic forecasts improving for 2018, here are some of
the geographical opportunities that could shape this upcoming year for
general radiography.
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Chart showing the transition from computed radiography (CR) to digital radiography (DR) over time, between Eastern and Western Europe (Market revenues).

Western European trends
The market performance for medical imaging technology in Western
Europe has been somewhat subdued of late – trying to find a positive
spin on anaemic GDP growth and
restrictions on healthcare spending
has been tough for market commentators. However, pent-up demand
from healthcare providers will see a
revival in revenue over the next few
years. Markets in Spain and Portugal have seen an increase in demand
for x-ray systems over the past 12
months, as the necessity of the
replacement cycle becomes a higher
priority. This will also be the case in
other regions, although the outlook
for Western European countries in
terms of GDP looks set to progress
cautiously, the ongoing replacement
cycle and pent up demand will keep
the x-ray market buoyed.
Eastern European trends
Central and Eastern Europe are
the areas which will see the sharpest growth in installed base over
the next five years. Poland has an
expanding middle-class population,
who expect a higher standard of
healthcare, driving demand in the

private sector. Although most of the
region is still serviced by analogue
or computed radiography (CR) systems, sales of digital radiography
(DR) have been increasing, with retrofit kits having a big impact on the
market last year.
Installed base gains
Broadly speaking the number
of general radiography systems
in use will increase over the next
five years, with DR superseding
CR technology across the region.
Although the geographical and
technological trends tell a more
detailed story:
○○ Technology transition
– Implementation of governmental incentives and legislation
which prioritises the use of digital
x-ray over CR or analogue systems
(such as seen in the US) have not
occurred within Europe, yet. Therefore, the change-over from legacy
systems to DR is a more gradual
process, with countries such as
Romania seen as, until recently,
being ‘not ready’ for the transition.
This rate of change to DR will be
heavily dependent on the price of
digital systems.
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○○ Impact of efficiency gains
– As healthcare centres transition
from older technology such as CR
or analogue to DR, productivity and
patient throughput will increase.
This increased efficiency can result
in one DR system replacing a number
of older systems, meaning a decline
in overall installed systems volume.
○○ Increase in system sales factor
– Countries such as the Czech
Republic are largely skipping computed radiography (CR) technology
entirely and transitioning from
analogue x-ray systems straight
to digital radiography (DR). These
countries are also improving their
healthcare system with new medical centres, increasing the overall
size of the x-ray install base.
Conclusions
It will be the ‘where’ and the
‘how’ DR is rolled out across Europe
which will be the talking points
this year. Vendors need to harness
opportunities for new installs due
to the increased healthcare spending and improved economic stability in Eastern European countries.
Demand in these countries will not
just be for low-end systems either,

but increasingly for the high-end
models as well. However, in markets like Russia, vendors will have
to navigate political and legislative
hurdles to secure a stake.
Increasingly vendors may no
longer need to look to the West
as the main indicator for demand
and market trends, as Eastern
economies (both inside and outside of Europe) are on the cusp of
being revitalised. 2018 will be the
year that the transition towards
digital radiography becoming the
prevailing technology across all of
Europe, not just the West. This push
towards digital dominance will see
an impact on system sales and
installed-base, as legacy systems are
gradually replaced by DR in Eastern
Europe. These emerging markets
could just be the antidote to soothe
the pain felt by global general radiography vendors in recent years.

Stroke and Alzheimer’s disease are on the rise and impose a huge burden on aging societies.
Interestingly, they often occur in the same patient, and both diseases have long been
considered ‘partners in crime’, with overlapping mechanisms causing the diseases.
The Common Mechanisms and
Pathways in Stroke and Alzheimer’s disease (CoSTREAM) project,
funded by the European Commission’s Horizon 2020 framework programme and coordinated by Prof.
Cornelia van Duijn from Erasmus
MC, Rotterdam, the Netherlands,
aims to address the major gaps in
our understanding of the relationship between these diseases. Current research and model systems
are focused on each disease separately, while the interplay between
the two remains unexplored.
The five-year project, which
started in December 2015, uses a
multidisciplinary approach that
incorporates new analytical strategies and emerging technologies in
the fields of genetics, metabolomics,
brain imaging, clinical prediction
and biotechnology.
During its first two years, the
project focused on establishing
methods and gathering data from
preliminary genetics, metabolomics and radiological imaging analyses. These results were used to
investigate to what extent the early
pathology seen by imaging could be
explained by genes. This involved
not only clinical and genetic observations, but also extensive statistical modelling which led to the
estimation of the genetic overlap
between the stroke and Alzheimer’s
disease.
The initial findings imply that
the human genome by itself is not
a strong determinant of the co-occurrence of stroke and Alzheimer’s
disease. However, it is still being
explored whether there are genes
involved in subtypes of stroke that
are relevant to both diseases. For
Alzheimer’s disease, new variants
in genes that play a key role in the
human innate immune defence
were identified. The project has
been successful in finding metabolites that determine general cogni-

CoSTREAM combines multiple disciplines for a better understanding of the underlying causes of the co-occurrence
of stroke and Alzheimer’s disease.

tive ability and the risk of dementia and Alzheimer’s disease. These
involve metabolites in regulating
the amount of ‘good’ cholesterol in
the blood (HDL), as well as amino
acids and lipids that may be modified by nutrition.
Two clinical studies with a strong
focus on brain imaging were set
up to investigate the physiological changes in the brain and to
study the effect of compensatory
mechanisms using epidemiological
research. After harmonising the
neuropsychological measurements
and imaging procedures, data collection started for both clinical
studies. Both 3T and ultra-high
field 7T MRI are used to study morphological changes and vascular
pathologies in the brain, the hip-

pocampal subfields and the locus
coeruleus are particular regions of
interest, with amyloid and Tau PET
used for in-depth assessment of
Alzheimer’s pathology.
The validation of the first predictors of disease has been started
within the project. CoSTREAM
researchers have found that amyloid levels in the blood can be used
for the prediction of Alzheimer’s
disease in addition to the gene
variants already identified. Based
on preliminary results, statistical
methods and a set of markers to
be used for stroke and Alzheimer’s
disease risk prediction have been
defined. In light of future treatment, the genetic data on stroke
and Alzheimer’s disease have also
been used to study the causal rela-

tion of risk factors through Mendelian randomisation.
A major barrier in the development of novel evidence-based treatment of stroke or Alzheimer’s disease is the lack of animal or cellular
models. To overcome this obstacle,
CoSTREAM is developing an in vitro
model of the neurovascular unit
that can be used for mechanistic
and therapeutic research. The project is currently ahead of schedule
in developing an organ-on-a-chip
model of the neurovascular unit.
Such a model could potentially revolutionise the development of targeted therapeutic strategies against
stroke or Alzheimer’s disease by
providing a model to rapidly investigate molecular pathways, such as
the ones identified during the pro-

ject. The culture conditions for the
cells used in the model system were
optimised to successfully co-culture neurons, astrocytes and pericytes and obtain endothelial barrier
formation.
The CoSTREAM project marks
the first time a consortium has
sought to combine unique clinical,
epidemiological, genetic and metabolic research with state-of-the art
pre-clinical genetic, metabolomic
and imaging data to understand the
link between stroke and Alzheimer’s disease. The consortium is
working to identify novel biomarkers related to specific pathways
underlying the co-occurrence of
both diseases. These may also open
the door to treatment monitoring,
improving the chances of success
and enabling effective precision
medicine and prevention by targeting specific pathways.
The ambition of CoSTREAM is
that stroke patients will undergo
comprehensive Alzheimer’s disease
risk modelling based only on a blood
sample and a brain scan, and that
through CoSTREAM the opportunities to prevent progression of
vascular and Alzheimer’s pathology can be exploited. Overall, the
research conducted by CoSTREAM
will facilitate the early identification of persons at risk and provide
strategies for optimal prevention,
while providing important insights
into effective therapies. This will
lead to significant health benefits at
an individual and societal level by
better informing decisions on therapy development and coordinated
therapeutic management aimed at
reducing co-morbidity.
The CoSTREAM project has received
funding from the European
Union’s Horizon 2020 research and
innovation programme under grant
agreement No. 667375.

PLANNING A EUROPEAN RESEARCH PROJECT?

LET US HELP

Benefit from over a decade of experience in proposal
preparation and project management.

Dr. Holly Keats is Senior Analyst
at Signify Research, a UK-based
independent supplier of market
intelligence and consultancy
to the global healthcare
technology industry.
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BY GUY FRIJA AND LORENZO BONOMO

ESR takes initiatives to shape
eHealth and medical education
in EU policies

EuroSafe Imaging Stars: reaching
for best practice in imaging

The ESR Department of European
and International Affairs
In recent years, the European
Union has increasingly shaped policies in the fields of health, research
and digitalisation across member
states. The ESR Department of
European and International Affairs
supports the ESR Board of Directors in effectively assessing EU policy developments and legislative
initiatives that impact clinical practice for the radiology profession
in Europe. In this respect, the ESR
has gained recognition as a major
healthcare stakeholder, successfully engaging with the EU institutions to defend members’ interests
at the pan-European level.
eHealth
The ESR has been a member of
the European Commission’s eHealth
Stakeholder Group (eHSG) since
2012, representing the radiology
community’s voice in the development of policies related to eHealth.
This membership was renewed for a
three-year term in 2016.
Relying on previous initiatives to
achieve recognition for teleradiol-

ogy as a medical act in its own right,
the ESR continues to drive the
discussion in encounters with the
European Commission. Moreover,
the launch of a study in September
2017 by the European Commission
is testimony to the renewed importance that is attached to the debate
on telemedicine. The ESR also
works with the EU institutions and
partner organisations in the area
of interoperability and standardisation, with the overall objective of
including imaging data in biobanks
and updating standard terminologies with radiology terms.
In response to the European
Commission’s communication on
digital health, the ESR responded
to the European Commission’s Public Consultation: Transformation
Health and Care in the EU. The
ESR’s input is based on recent activities and positions in the field of
eHealth, data protection and digital
innovation. The ESR’s contribution
will be re-used as part of its advocacy activities on digital health visà-vis EU policymakers and other
health stakeholders.

EU Health Policy Platform
Thematic Network led by the ESR
In 2017, the ESR led the EU Health
Policy Platform (HPP) Thematic Network on Medical Education and Professional Development for Patient
Safety. The HPP is an initiative
established in 2016 to facilitate communication between the European
Commission and health stakeholders. The development of joint statements is a central activity of the HPP
aimed at fostering inter-stakeholder
collaboration on policy issues.
The thematic network led by
the ESR sought to connect policies
on medical education and professional development with enhanced
patient safety. To this end, the ESR
produced a joint statement that was
developed in cooperation with partner organisations and other health
stakeholders. The joint statement
presents the EU institutions with a
concrete set of recommendations on
how to align education and patient
safety in EU policy initiatives.
As of December 2017, the joint
statement has received 19 official
endorsements from medical asso-

ciations, educational stakeholders,
patient groups and others.
On November 27, 2017, the ESR
also officially presented the Joint
Statement on Medical Education
and Professional Development for
Patient Safety at the annual HPP
meeting in Brussels, attended by
EU Health Commissioner Vytenis
Andriukaitis. The joint statement’s
message was very well received by
the European Commission, which
proposed follow-up meetings and
measures to put the recommendations into practice.
European cancer initiatives
The ESR actively contributes to
the development of EU cancer initiatives. In 2014, the ESR joined the
European Joint Action on Cancer
Control (CanCon JA) as a collaborating partner and was appointed a
member of the policy paper drafting
group to provide scientific feedback
on the paper titled ‘Tackling Social
Inequalities in Cancer Prevention
and Control for the European Population’. CanCon JA deliverables
were presented at the concluding
conference in March 2017, featuring

The EuroSafe Imaging Stars initiative was launched under the umbrella of
EuroSafe Imaging in early 2016 to support the ‘EuroSafe Imaging Call for Action’.

among others the ‘CanCon guide –
improving cancer control’ and the
policy paper that benefited from
the ESR’s scientific advice.
Moreover, in 2015 the ESR became
actively involved in the European
Commission Initiative on Breast
Cancer (ECIBC). The initiative aims
to revise the European Guidelines
for Quality Assurance in Breast
Cancer Screening and Diagnoses
and develop new European Guidelines for Breast Cancer Screening
and Diagnosis. In anticipation of
the guidelines that are due for
publication in 2018, the ECIBC
released a new set of recommendations in 2017. Developed by the
ECIBC Guidelines Development
Group, the first four recommendations are focused on the breast
cancer screening age group of 40–79
year olds and provide clear, evidence-based, and profile-tailored
directions to women, professionals,
and policy makers. ECIBC plans to
publish over 90 evidence-based recommendations over the course of
the next two years.

The initiative has been designed
to identify and recognise imaging
facilities that embody best practice in radiation protection and
that are committed to putting the
principles advocated and concepts
developed by the European Society
of Radiology (ESR) into practice.
The EuroSafe Imaging Stars initiative provides imaging departments
with an incentive to embrace a
holistic approach to quality and
safety in radiology, and thus the
Stars network makes efforts to give
radiation protection greater visibility while at the same time having a
positive impact on clinical practice.
To participate in the EuroSafe
Imaging Stars initiative, imaging
departments have to perform a
self-assessment on their level of
radiation protection.
The Council Directive 2013/59/
Euratom lays down Basic Safety
Standards (BSS) against the dangers
from exposure to ionising radiation.
The requirements of the BSS Directive affect healthcare professionals
in radiology in all aspects related to
the safety and quality of the procedures using ionising radiation.
Thus, the BSS Directive provides
the legal framework for most criteria of the EuroSafe Imaging Stars

self-assessment. However, much of
the criteria used go beyond the BSS
Directive’s explicit requirements,
which have to be observed by all
imaging departments in the European Union as of February 2018.
The EuroSafe Imaging Stars
concept was revised in mid-2017 to
enhance the self-assessment and
to better reflect the clinical environment and legal requirements.
Imaging departments interested
in joining the EuroSafe Imaging
Stars network have to complete an
on-line self-assessment form.
The self-evaluation consists of
21 criteria which are structured
according to the following topics:
optimisation, justification, quality and safety, education, research,
and regulatory compliance. Seven
criteria require the submission of
additional evidence. The criteria
include, for example, the use of
local diagnostic reference levels
(DRLs) for CT and specific paediatric CT and fluoroscopy protocols,
the availability of imaging referral
guidelines, the use of operational
Clinical Decision Support (CDS) in
clinical practice, regular equipment
quality control, operational clinical
audit, as well as radiation protection research activities.

After complete evaluation of
the self-assessment and the supporting evidence, the participating
imaging departments are awarded
the respective number of stars
from one to five and listed on the
‘Wall of Stars’ according to the level
attained. The Star ranking is a tool
for continuous self-evaluation and
improvement in the safety and
quality of radiological imaging. This
is why there is a need to repeat the
self-evaluation every three years in
order to track institutional performance and to determine areas of
further improvement.
The EuroSafe Imaging Stars network is involved in various activities
undertaken by EuroSafe Imaging
and the European Society of Radiology (ESR). Thirteen Star departments contribute to the European
Commission-funded tender project
EUCLID (European Study on Clinical Diagnostic Reference Levels
for X-ray Medical Imaging) which
is led by the ESR and supported by
EuroSafe Imaging. The EUCLID project collects data from these departments to determine DRLs for CT and
interventional radiology for Europe.
In addition, selected Stars participated in a pilot phase to test the ESR
Audit Tool, which is now available

for imaging departments in Europe
to support the implementation and
development of clinical audit.
As of February 2018, there are 57
EuroSafe Imaging Stars from 17
countries, comprised of 34 five-star
institutions, 21 four-star centres,
and 2 departments with a threestar award.
If your department is not a
EuroSafe Imaging Star yet, don’t
miss the chance to apply online
or at the EuroSafe Imaging booth,
located in the EuroSafe Imaging
Coffee & Talk Lounge.
You can also attend the dedicated Coffee & Talk session on

the EuroSafe Imaging Stars today
at 11:00–12:00, EuroSafe Imaging
Lounge, Coffee & Talk Room.
www.eurosafeimaging.org
info@eurosafeimaging.org
Prof. Guy Frija from Paris, France,
is a member of the ESR Radiation
Protection Subcommittee and
chair of the EuroSafe Imaging
Steering Committee.
Prof. Lorenzo Bonomo from Rome,
Italy, was professor of radiology at
the Radiology Catholic University
Rome. He is the chair of the
EuroSafe Imaging Stars initiative.

Coffee & Talk Session
Sunday, March 4, 11:00–12:00, Coffee & Talk
C 10 EuroSafe Imaging Stars
»»Chairperson’s introduction
L. Bonomo; Rome/IT
»»EuroSafe Imaging Stars network
T. De Bondt; Antwerp/BE
»»Radiation protection of patients
S.J. Foley; Dublin/IE
»»Open forum discussion
This session is part of the EuroSafe Imaging campaign.

BE A STAR
FOR YOUR PATIENTS!
Join the EuroSafe Imaging Stars network
of radiology departments committed to
best practice in radiation protection.
Find out if your facility has Star potential
and apply online at www.eurosafeimaging.com.

eurosafeimaging.org

#ECR2018

21

myESR.org

myESR.org

#ECR2018

22

TECHNOLOGY & RESEARCH

ECR TODAY | WEDNESDAY, MARCH 1, 2017

TECHNOLOGY & RESEARCH

ECR TODAY | SUNDAY, MARCH 4, 2018

BY RAYMOND OYEN

BY MATS LIDÉN

ESUR: proud of two consecutive
urogenital experts as ESR President

Distal ureteral stone or
pelvic phlebolith – is deep
learning the answer?

The ESUR 2018 symposium, which will take place from September 14–17 in Barcelona, will be hosted by Carlos Nicolau. As the 25th annual ESUR symposium,
this will be a special edition.

The European Society of Urogenital Radiology (ESUR) is very proud
of the fact that Prof. Bernd Hamm
is the current ESR President. He is
therefore also in charge of ECR 2018
– a double honour. What’s more, as
the incoming ESR President, Prof.
Lorenzo Derchi will take over this
responsibility for ECR 2019.
The ECR is a team effort and many
other ESUR members are involved in
the programme planning. For ESUR
members active involvement is
inspirational and it guarantees that
experts in urogenital radiology are
motivated to continuously improve
the scientific content and keep pace
with the latest developments.
ESUR symposia, workshops and
the publication of guidelines contribute to the visibility of ESUR and
urogenital radiology. This success is
down to the initiatives of the subcommittees and working groups

and the inspiring enthusiasm of
local organisers.
Continuous education
The 24th European Symposium
on Urogenital Radiology was held
September 14–17, 2017 in Sopot,
Poland, under the local chairmanship of Michal Studniarek (focus on
fertility problems) and was largely
successful. New contrast medium
guidelines were presented including the 2017 CMSC Guideline on
Multiple Myeloma, which has now
been published in European Radiology (2018;28(2):683-691).
ESUR guidelines on MRI of pelvic
endometriosis have been published
(Eur Radiol 2017;27(7):2765-2775) as
well as ESUR recommendations for
MRI of the sonographically indeterminate adnexal mass (Eur Radiol
2017;27(6)2248-2257).
Recommendations of the ESUR Scrotal and Penile
Imaging Working Group on MRI

of the Scrotum are available (Eur
Radiol 2018;28(1):31-43). Finally, the
2017 CMSC Guideline on prevention
of Post-Contrast AKI and Metformin
Use has been accepted for publication in European Radiology.
All these endeavours will undoubtedly further contribute to the successful track record of ESUR initiatives and expertise in urogenital
imaging and contrast media safety.
The ESUR 2018 symposium, which
will take place from September 14–17,
2018, will be hosted by Carlos Nicolau
in Barcelona. As the 25th annual ESUR
symposium, this will be a special edition. The 26th ESUR symposium is
going to be held in Dublin, Ireland,
September 19–22, 2019, under the local
chairmanship of Tony Geoghegan.
The workshop on multiparametric prostate MRI (mpMRI) in June
2017 in Copenhagen organised by
Vibeke Logager attracted a large
audience of mainly young radiologists. The success of these educational events proves that there
is awareness amongst ‘general’
radiologists that mpMRI is rapidly
evolving and continuous efforts by
the ESUR are required to improve
competence in the performance of
high-quality mpMRI examinations
and to standardise reporting based
on the PI-RADS classification.
The 8th Prostate MRI Teaching
Course will be held in Lille, France,
by Philippe Puech June 22–23, 2018.
The 2nd ESUR teaching course on
Multimodality Imaging Approach
to Scrotal and Penile Pathologies is
taking place in Athens, Greece, October 4–6, 2018 and will be hosted by
Athina Tsili and Michele Bertolotto.
Collaboration with other societies
It is of mutual interest that members of the SAR (American Society

of Abdominal and Urogenital Radiology) and the ESUR contribute to
their respective symposia. A global
perspective of urogenital imaging is
essential, with respect to the input
from slightly different angles, but
the common objective of improving
radiologist’s competence, ultimately
to the benefit of patient care. We
enjoy a fruitful and stimulating
collaborative relationship with the
ASAR (Asian Society of Abdominal
Radiology) by exchanging contributions to the annual meetings. The
collaboration with both the SAR
and the ASAR must be strengthened to enhance the visibility of the
subspecialty of urogenital imaging.
Joint recommendations of the
ESUR and the ESGAR Pelvic floor
Working Group on MRI of pelvic floor dysfunction were published earlier this year (Eur Radiol
2017;27(5):2067-2085).
ESUR was actively involved in
the Workshop on Acute Abdomen
held by the ESGAR in Rome in
October 2017.
Embracing new developments
A tsunami of new IT innovations is reaching medical care, and
appears mainly to be heading in the
direction of imaging such as structured reporting, computer aided
detection and diagnosis (CAD and
CADx), 3-D-visualisation, artificial
intelligence (AI), deep learning,
radiomics and radiogenomics. An
exploding number of companies
have popped up and are aware of
the potential impact that imaging
data could have on diagnostic and
therapeutic management. However,
standardisation is a challenging
issue. These technologies have to
be embraced within the field of urogenital imaging. The contribution

of skilled radiologists is essential for
critical assessment, and in taking
the lead and remaining involved.
The ESUR has developed a specific and highly detailed training
charter for radiologists for whom a
substantial proportion of their professional work is dedicated to urogenital radiology. New directions
must be addressed as well. Indeed,
uroradiologists not only provide
routine clinical services, but also
adopt and develop new imaging and interventional methods,
including the IT-based applications
mentioned above, and disseminate
their expertise to their colleagues
in general radiology.
Strong collaboration with other
diagnostic specialties, including
nuclear medicine, pathology and
genetics is essential in providing a
cost-effective diagnostic pathway
and integrated personalised diagnosis, which fully respects the expertise of the contributing specialties.
The ESUR is confident that continuously adapting to the rapidly
evolving field of urogenital pathology will ensure that uroradiologists
remain in the imaging driver’s seat
and will therefore make a substantial contribution to patient-centred
care as truly respected consultants.
This will inevitably be a challenge,
but is paramount if we are to create
and maintain added value.
www.esur.org
Prof. Dr. Raymond Oyen is head
of the Department of Radiology
at the University Hospital Leuven,
Belgium, and ESUR President.

Artificial intelligence (AI) and deep learning are expected to transform radiologists’
workflows over the next few decades. In Sweden several deep learning projects have
been launched in the last couple of years in medical imaging.

Four examples of pelvic calcifications from axial unenhanced CT images.
The differentiation between pelvic phleboliths and distal ureteral stones is
difficult when only local features are used.

One of these projects is a cooperation between the radiology
department at Örebro University
Hospital and the Örebro University’s Centre for Applied Autonomous
Sensor Systems (AASS). The project
focuses on development of deep

learning methods in volumetric CT
data, and it aims to involve as many
clinical radiologists as possible in
the studies.
Radiologists and computer scientists have to work together to transform AI methods into clinical value

for individual patients – without
compromising the radiologist’s control and expertise in clinical reading
of medical images.
The clinical issue that is
addressed in the study presented in
the Scientific Session at ECR 2018 is
the differentiation between distal
ureteral stones and pelvic phleboliths. Occasionally, this is a difficult
differentiation to make with the
eye for the reading radiologist. The
reading radiologist generally uses
distant features – especially identifying the ureter’s course from the
kidney down to the bladder – to
determine whether a pelvic calcification is a ureteral stone or a phlebolith outside the ureter.
The primary purpose of the
present study was to develop a
deep learning method using local
features for the differentiation
between a phlebolith and a stone
which can be used when the radiologist’s distant features fail. A
secondary aim was to evaluate
whether this differentiation is possible using only local features.
As many radiologists as possible
are involved in the various studies
of the deep learning project in Örebro. Goals are to introduce AI as a
natural part of radiology, to reduce
any fears that computers will take
over the radiology departments,
and also to reduce unrealistic
expectations of the problems that

AI can solve. In the present study,
seven of the twenty or so radiologists at the radiology department in
Örebro evaluated whether it is possible to distinguish a distal ureteral
stone from a pelvic phlebolith using
only local features.
The data from CT imaging is
inherently
three-dimensional.
While many AI algorithms apply to
2D data, the 3D information in the
CT volumes can provide additional
classification accuracy.
“The access to high-resolution
3D CT volumes allows for more
accurate modelling but also brings
challenges in terms of how to deal
with high-dimensional data for
both capturing the high-level overview as well as the detailed local
structure,” says Martin Längkvist,

MSc, PhD, the project’s head neural
network designer.
The main lesson learnt from the
study presented in the Scientific
Session is that we need the cooperation between computer science and
radiology to unlock the possibilities of deep learning, and that we
should try to include as many radiologists as possible in the scientific
projects to facilitate the adoption of
AI in radiology.
Mats Lidén, MD, PhD, is a
consultant radiologist at the
Radiology Department of the
Faculty of Medicine and Health
at Örebro University and Örebro
University Hospital, Sweden. His
special interests are artificial
intelligence and deep learning.

Scientific Session: Imaging Informatics
Sunday, March 4, 10:30–12:00, Room L 8
SS 1805 Deep learning
Moderators:	J. Fernandez-Bayó; Sabadell/ES
N.N.

»»Keynote Lecture
W. Kim; Los Angeles, CA/US
»»Discrimination between distal ureteral stones and pelvic
phleboliths in CT using a deep neural network: more than
local features needed
M. Lidén, J.K. Jendeberg, M. Längkvist, A. Loutfi, P. Thunberg;
Örebro/SE

Sign up for the new ESR iGuide web portal for FREE

CLINICAL DECISION SUPPORT
FOR THE ESR’S
IMAGING REFERRAL GUIDELINES
Visit the ESR iGuide booth in the
EuroSafe Imaging Lounge (1st floor)
for a demonstration.
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Revisited radiology residency
training programme in France

BY JULIA PATUZZI

Incoming ESR President Lorenzo
Derchi looks forward to celebrating
an ECR milestone in 2019
As has been our tradition for a
few years now on the final day of
our congress, we already look ahead
to next year’s ECR. We therefore
spoke with Prof. Lorenzo E. Derchi
from Genoa, Italy, who, as incoming
ESR President, is in charge of ECR
2019. He told us about his plans and
ideas for the next European Congress of Radiology.
ECR Today: Professor Derchi,
next year’s European Congress
of Radiology will be the 25th to be
held in Vienna. Are there any specific celebrations planned that you
can already share with us?
Lorenzo E. Derchi: We are still
thinking about them. An anniversary like this is something more
than an opportunity for a big celebration. It is the right moment
to re-think our history and what
we have reached over the years.
To always have the congress in the
same city since 1991, at first every
other year and then, after 1999,
annually, has been a radical change.
The new formula proved successful
and ECR has become the European
meeting to come to in order to learn
the latest clinical and technical
advances in our discipline as well as
to present the results of the previous year’s research.
In my experience, however, it has
become much more. From 1991 up
until today all congress chairpersons have been part of the same
team in a relay race, each handing
off the baton to the next one. This
continuity can be felt in the special
atmosphere at each meeting, and
has allowed the congress to become
the annual appointment to meet
old friends and make new ones; to
discuss any radiological topic and
then to start working together
on it; and finally a place to meet
periodically to share problems,
advancements and results of longterm projects.
ECRT: Were you here for the
first ECR in Vienna in 1991? If not,
when did you attend your first
ECR? What do you recall from
that visit?
LD: Yes, I have been to all ECRs
since the beginning and I remember that, in 1991, we came by car
from Genoa to Vienna. We arrived
on the day before the congress and
left after the very last session. A ‘full
immersion’ experience! I remember
that everything was within the Austria Center (both conference rooms
and technical exhibition) and that
the poster exhibition was on level
III of the building. On the last day,
I had a long walk through.
ECRT: Being such a regular
visitor to the ECR, could you
briefly describe for us the main
changes you have witnessed over
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the years, both scientifically and
atmospherically?
LD: ECR is getting bigger each
year. This is visible by the increasing number of attendees and the
increase in space. First there was
the Austria Center only, then came
the new building in front of the
entrance, where we now have the
technical exhibition, then the M
building, and now the Sky High Stage
in the nearby skyscraper as well as
‘the Cube’. The congress organisation
has been able to find new spaces for
the increasing number of attendees,
and there will be more. Even virtual
spaces have been created: for the last
few years, in fact, there has been an
increasing number of people attending the meeting online.
As I said earlier, however, what is
most important is the atmosphere
among participants that has been
created over the years: we are at
home in Vienna, the home where
European radiology meets. I think
this is the result of two different
components: on the one hand the
decision to have a date at the same
place each year, on the other hand
the fact that each President and
Programme Planning Committee
has built on the experience of earlier congresses, always adding new
ideas and achieving new goals. I take
this opportunity to thank heartily
the people in the ESR Office here
in Vienna: they are the backbone of
the congress organisation, the right
mixture of a well-structured organisation, innovation and technical
advancements with which it is a
pleasure to cooperate.
I have made really good friends
at ECR over the years: we started
a discussion during a scientific session, next year discussed again and
had a drink or dinner together, then
developed some scientific project
and taking the opportunity at the
next ECR to discuss more and lay
down the draft of a paper, and so
on … With some of them we came
to know their families and visited
their homes. And when science was
not the topic, we gained knowledge
of how the work of the radiologist
is performed in different countries
and gained understanding that the
problems I have are similar to those
experienced by other European colleagues. And that some of the solutions I have found can be useful to
them, and vice versa.
ECRT: Any particular stories
you would like to share? Fond
memories?
LD: There are many, linked to
both the congress and the city of
Vienna. My first presentation at a
postgraduate course on ultrasonography of the kidneys, the lecture I
gave on ‘my mistakes’ in renal imag-

ing, the informal, fiery discussions
on the possible causes of nephrogenic systemic fibrosis (NSF) in
2007 held on one of the terraces of
the Austria Center, the meetings
between representatives of ESR
and those of other societies from all
over the world. As regards Vienna,
I had the chance to visit some of
its most beautiful places: the Belvedere and its Klimt exhibition are
my favourites. But what I especially
remember are two concerts at the
Musikverein: one was the ‘Passio
secundum Mattheum’ by Johann
Sebastian Bach, and the other was
a concert by pianist Katia Labèque
and violinist Viktorija Mullova.
ECRT: Like the ECR, you have
also come a long way and are now
the incoming ESR President and
Chair of the Programme Planning
Committee for ECR 2019. Please
reveal some of the scientific highlights we can expect from next
year’s congress.
LD: Always in December two
years before the congress, the Programme Planning Committee of
ECR meets in an inaugural session
to discuss new topics for the European Excellence in Education (E³)
programme, New Horizons Sessions, State of the Art Symposia,
Special Focus Sessions, Professional
Challenges Sessions, Coffee & Talk
sessions and Multidisciplinary Sessions. For ECR 2019, we will introduce three new E³ – Academies
entitled ‘Hot topics in GU cancer’,
‘Functional imaging from research
to medical practice’ and ‘Radiology leaders’ boot camp’. The New
Horizons Sessions are entitled ‘The
role of imaging in the era of liquid
biopsy’, ‘Artificial intelligence (AI):
driven by radiologists’ and ‘The
tumour board of the future’. Artificial intelligence will run like a
common thread through the entire
programme. The State of the Art
Symposia will cover breast cancer
screening and treatment, the pancreatic intraductal papillary mucinous neoplasia and the forgotten
structures in cardiac imaging.
ECRT: Which countries will be
invited to participate in the ESR
meets programme? Do you already
know anything about their plans
for the sessions?
LD: The countries in the ‘ESR
meets’ programme 2019 will be Italy,
Pakistan and the entire continent
of Africa. Italy is my home country
and has been a natural choice. The
Italian Society of Radiology (SIRM)
is preparing a session dedicated to
both scientific and professional topics: the first will underline the role
of Italian radiologists in research;
the latter will present some aspects
of the strong work done by the soci-
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As incoming ESR president, Prof. Lorenzo E. Derchi, Head of the
Department of Radiology at the University of Genoa, will preside
over ECR 2019.

ety to enhance the professional status of radiologists in our national
health system.
As regards the second country,
I have come to know many colleagues from Pakistan here at ECR
during the past years and close
relationships between the Radiological Society of Pakistan and
our society have been created over
time. Furthermore, I was at their
national congress in 2017 and met a
well-organised society with which
it is a pleasure to cooperate. Then
it became an easy choice. The Pakistani colleagues are planning a session dedicated to some of the most
important pathological conditions
encountered in their country.
Africa is, of course, not a country,
but a whole continent. There have
already been some African countries
as ESR meets partners during the
past years, but we have seen that
the number of ESR Associate Members from Africa is growing and we
believe that this invitation will be a
chance to increase our knowledge
about radiology on the whole continent and an opportunity to meet colleagues from countries that we still
do not know. The session will discuss problems and strengths of our
discipline in eastern, western and
northern Africa and will underline
the reciprocal cooperation between
European and African radiology.
It must be remembered that all

sessions will include some ‘interludes’ showing non-radiological
aspects of the invited countries:
these have to be a surprise and cannot be disclosed.
ECRT: Collaboration with other
specialties and partner disciplines
is a major aim for the ESR, as
reflected in the growing number
of joint sessions at recent ECRs.
Which collaborations are planned
for ECR 2019?
LD: One of the most popular
and interesting sessions at ECR are
the multidisciplinary sessions, in
which radiologists and clinicians,
together, discuss their diagnostic and therapeutic approach to
patients with a specific pathologic
condition. Each team comes from
the same hospital so that the discussions among them are the same
which they would have during
their daily clinical practice. Next
year we will deal with patients
affected by foot complications
from diabetes, those with thyroid
nodules and those with pulmonary
cancer. The impact of the work
of the radiologist is maximised
when there is close cooperation
with clinical colleagues. Each year,
ECR brings to the attention of its
attendees three clinical situations
in which this can be seen on both
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continued from page 25

simple and difficult cases, as happens in real life. We hope we have
chosen topics that will prove interesting and useful to our audience.
Furthermore, we are planning a
session dedicated to digital pathology. It will show us how and for
what purposes digital technologies
can be used in this discipline and will
discuss how to use them in (again) a
multidisciplinary way. It will especially explore if it is possible to have
the same archive platform to store
and distribute both pathologic and
radiologic images and how to gain
benefit from this. Participants will
come from two hospitals in which
this is already in use; there will be
both pathologists and radiologists
sharing their experience on how
this has changed their work in clinical practice, teaching and research.
Specific attention will be given to the
added value provided by the availability of both types of images during
multidisciplinary discussions on
tumour boards.
In addition, there will be joint
sessions with EDiR (European
Diploma in Radiology), EIBIR (European Institute for Biomedical Imaging Research), ESHI-MT (European
Society for Hybrid, Molecular and
Translational Imaging), ESMRMB
(European Society for Magnetic
Resonance in Medicine and Biology), ESOR (European School of
Radiology), EuroSafe Imaging, PIER

(Professional Issues and Economics
in Radiology), RSNA (Radiological
Society of North America) … and
many more.
ECRT: You have been actively
involved in the creation of the
poster for ECR 2019. How did you
choose this particular subject and
what does it convey to you?
LD: Genoa is on the Mediterranean Sea and we have one of the
largest aquariums in Europe. It is
both an entertaining and a scientific institution that attracts many
visitors, even from abroad. Choosing the colour of the Mediterranean
as the background, with a number
of fish swimming in it, was an easy
choice. But, if you look more in
detail, you can see that each fish has
been designed with the colours of
one of the posters of the past ECRs
and that they, together, delineate
the number 25. Furthermore, the
number 25 at the top of the poster
and the logo surrounding it are
written with the same font used for
the ECR posters of the first years.
These details try to recall the past
and to underline that the new congress is carrying on along the same
lines as earlier ones. Again, the concept of continuity of ESR’s activities
over time (and over presidencies). I
hope this will be understood while
looking at the poster and that people will like it as much as I do.
ECRT: As ESR President, your
most obvious focus for the next
twelve months will be ECR 2019,
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but you will also have numerous
other responsibilities. Can you tell
us a little about your official duties
for the year?
LD: The President of ESR has to
prepare and chair the annual congress of the society. And this is the
main job. Being President, however,
also means representing the society.
This is especially important at the
meetings of the many radiological
societies, both within Europe and
on other continents with which we
have relationships. When invited,
we usually give a presentation on
what ESR is and on the services it
provides to its members, underlying specifically the relationships
we have with the host society; furthermore, we discuss the results of
past common projects with their
boards and start developing new
ones. This is something that cannot
be done by one person only. Each
member of the Board of Directors
and the Executive Council of ESR
shares the same task, each according to his or her possibilities. I have
been to many meetings to represent
our society in the past years, when
the President could not go, and I
already have an agenda full of commitments of this kind for 2018.
ECRT: To finish on a personal
note, what made you choose radiology over any other medical specialty? And how would you ‘sell’
radiology to medical students?
LD: Well, during the fourth year
of my medical studies, I was an

intern in general medicine and the
professor had given me the task of
following the radiological examinations of patients in our ward. Then,
each morning I used to go to radiology with the requests and each
afternoon I returned there to get the
reports. Sometimes I was attending
when the radiologist in charge was
compiling the reports but, I have to
admit, I was not too much attracted
by this work. One day, however,
he opened the drawer of his desk
where he kept a collection of hand
radiographs and started explaining
what each image showed and how
it was possible, based on the analysis of the radiological findings, to
understand the specific disease of
each patient. This made me decide I
wanted to learn to do the same.
What made me choose radiology was therefore the ‘intellectual
challenge’ of making a diagnosis
from imaging findings: to recognise
them, to understand if they are
related or not to the symptoms and
signs of the patient, to put them
together and see if they fit into the
clinical picture and can explain it.
I don’t know the reason why this
‘challenge’ attracted me so much.
Maybe there is a relation to my
love for detective stories, especially
those of Sherlock Holmes where
the principles of reasoning of the
detective are quite similar to those
of a diagnostician.
I try to ‘sell’ radiology to undergraduate medical students in a simi-

lar way: the last lesson of the year is
structured like a film interpretation
session and shows how the reasoning of the radiologist works while
confronted with a series of cases. It
has been especially prepared to try
to develop ‘vocations’ to radiology
and, given the number of questions
at the end, I can say that it seems to
be working.
There are a few other things that
can be used to ‘sell’ radiology: it is a
specialty with something to offer to
anyone. It is not only suited to the
student who is, as I was, interested
in the diagnostic process; those who
want an active role in treatment
can get involved in interventional
radiology and be at the forefront
of minimally-invasive therapy. Furthermore, any organ and organ system is subject to radiologic specialisation, from head to toe, and any
special interest can be satisfied.
Some students may decide not
to take radiology because they consider it a specialty that takes you
away from the patient. This can
happen in some environments but
it is our responsibility as teachers to
demonstrate that a good, active radiologist is one of the most important
physicians for his or her patients
and that close contact with them is
key for obtaining good results in all
radiological specialties, especially
in breast imaging, in interventional
radiology, and in all the applications
of ultrasonography.

THE ESR EUROPEAN TRAINING CURRICULA (ETC)
The ESR prides itself in keeping up to date with radiological developments especially in education.
In reference to this, at ECR this year we are happy to announce the online publication of the newly
revised and updated ESR European Training Curricula, Level I–II and Level III (subspecialisation).
Further to this we are also pleased to publicise that many of our institutional member societies are
taking it upon themselves to translate the main curriculum, Level I–II, into their native language and
are adopting the ETC as part of their national training programme, if not completely incorporating
it. The European Training Curriculum already exists in Spanish, Bosnian and Russian. Latvia and
Bulgaria are currently in the process of translating the document.
Keep your eyes peeled on the ESR website www.myESR.org/TrainingCurriculum
for more updates!

Revised
European
Training
Curriculum
for Radiology
Curriculum for the Level I
Training Programme (Years 1–3)

European
Training
Curriculum
for Sub
specialisation
in Radiology
Curriculum for the Level III
Training Programme
(Subspecialisation beyond Year 5)

Curriculum for the Level II
Training Programme (Years 4–5)

#ECR2018

Curriculum
for Undergraduate
Radiological
Education
U-Level Curriculum
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BY TETYANA YALYNSKA

Association of Radiologists
of Ukraine: current realities
and tomorrow’s prospects

At the fifth Annual Congress of Radiologists of Ukraine in March 2017 in Kyiv.
Left to right: Prof. Volodymyr Rogozhyn, Prof. Olena Sharmazanova,
Prof. Tetyana Yalynska, Prof. Bernd Hamm.

Ukraine is the second largest
country in Europe and, according to recent official statistics, the
population of Ukraine is almost 42
and a half million people. In our
country, the number of radiologists
is 6,731, and this number includes
3,643 x-ray, CT and MRI doctors and
over 3,000 specialists from ultrasound diagnostics. The Association
of Radiologists of Ukraine (ARU)
unites radiologists, ultrasound and
nuclear medicine specialists, oncology radiation specialists, medical
physicists and radiographers.
Although over the recent years
there has been a positive tendency
in purchasing modern systems
for digital radiography, advanced
MDCT, MRI, PET/CT systems etc.,

such equipment was most often
installed in the private medical sector. One of the main problems in
Ukrainian radiology remains the
use of a vast amount of outdated
radiological equipment in state
hospitals which require upgrades
or immediate replacement. In addition to this, radiologists in Ukraine
experience difficulties connected
with the nomenclature of specialties, imperfect education and
certification systems, and outdated
official regulatory documents regulating the professional work of
radiologists. Within 25 years of
its inception, the Association of
Radiology of Ukraine has aimed
at developing and improving radiology in our country and doing its

best to integrate Ukrainian radiologists into the European radiological
family as quickly as possible.
Scientific research in the field
of radiology in Ukraine is chiefly
conducted in two radiological institutions of the Academy of Medical Sciences of Ukraine: Grigor’ev
Institute of Medical Radiology in
Kharkov and the Institute of Nuclear
Medicine in Kyiv. Research is also
conducted at specialised radiological
departments of 11 medical universities in Ukraine and in the radiology
departments of various scientific
and research institutions of varying
subspecialties in medicine.
One of these is the SI Romodanov
Neurosurgery Institute of the
National Academy of Medical
Sciences of Ukraine where the planning and conducting of surgical
treatment of intracerebral tumours
is optimised using diffusion-tensor magnetic resonance imaging
to reduce neurological deficits
in patients.
The Ukrainian Centre of Tomotherapy is the first and only healthcare institution in Ukraine where
the most accurate, effective and
attenuated
treatment
method
– tomotherapy – is available for
patients with oncological diseases.
The centre is equipped with all the
necessary modern tools for reliable
diagnostics and successful treatment. Moreover, the best specialists, who are brought in from all
over Ukraine, are concerned not
only with the treatment results and

efficacy but with the patients’ quality of life after their treatment.
ARU’s Centre of X-ray technology, in cooperation with Ukrainian
manufacturers of x-ray systems, are
working on using tomosynthesis
with x-ray equipment installed in
Ukrainian clinics leading to wider
implementation of this method
in radiological practice. Replacing
fluorography with tomosynthesis
allows an expansion of the possibilities of x-ray diagnostics and
improves the quality and safety of
preventive thoracic exams.
In the Ukrainian ultrasonic industry, significant achievements have
been made in the technological,
scientific and practical implementation of innovative technologies.
These include 2-dimensional share
wave (2D-SWE) and strain elastography: active and natural strain with
calculated strain ratio (SR). In our
country, in ultrasound, we apply the
latest technologies following the
guidelines and clinical recommendations of the World Federation for
Ultrasound in Medicine and Biology
(WFUMB), the European Federation
of Societies for Ultrasound in Medicine and Biology (EFSUMB), and the
European Association for the Study
of the Liver (EASL). One important development spearheaded by
Ukrainian scientists is the calculation of the Attenuation Coefficient
Measurement (ACM) for ultrasound
in fatty liver disease (steatosis).
Annually ARU organises different
educational events, including the

annual Congress of Radiologists of
Ukraine and an annual conference in
Odessa. Other educational opportunities include the Ukrainian School
of Continuous Postgraduate Education (the school has already held 18
courses in different sections of radiology in different regions of the country), seminars dedicated to the International Day of Radiology (IDOR),
and seminars for radiographers.
The ESR chose Ukraine as a country of special support in 2017 and for
the first time held the ‘Visualisation
in Oncology’ courses for Ukrainian
radiologists, organised by the European School of Radiology, on the
eve of the 5th ‘Radiology in Ukraine’
Congress in Kiev in March 2017.
On October 19, 2017, Ukraine’s Verkhovna Rada approved draft law no.
6327 ‘On state financial guarantees
for the provision of medical services
and medicines’ and the reformation
of the healthcare system is now taking place. In this regard, the expected
reforms and positive changes in
medical care standards in our
country give hope to ARU that the
situation in our profession will be
improved step-by-step and Ukrainian radiology will be brought closer
to the best European standards.
Prof. Tetyana Yalynska is chief
of the radiology department of
the state-run Scientific-Practical
Children’s Cardiac Centre of the
Ministry of Health Care of Ukraine
and President of the Association of
Radiologists of Ukraine (ARU).

BY ANAGHA PARKAR

The European Society of Thoracic
Imaging turns 25 this year!
For a quarter of a century, the
European Society of Thoracic Imaging (ESTI) has been the main forum
for thoracic radiology in Europe.
Annual meetings have been the
major educational event and ESTI
is working continuously on new
educational activities. In 2017, we
started offering webinars, which
have been very successful. Our
webinar programme will continue
with new topics in 2018. In view of
the increasing focus on continuing medical education and also (re)
certification, also affecting thoracic
radiologists, by popular demand
ESTI is planning to introduce a
diploma in the near future. The
exact format has yet to be decided
at the board meeting to be held
here in Vienna. We look forward to
adding a diploma in thoracic imaging to our educational programme.
In 2015, we started the ‘case of
the month’ programme, in which
three ESTI members with the highest number of correct answers are
rewarded with free registration
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to the next annual meeting. We
encourage everyone interested in
thoracic imaging to visit our website and to view the cases.
Perhaps you too can be among the
three top scoring winners and win free
registration to the annual meeting.
The world congress is a joint
meeting of ESTI, the Society of
Thoracic Radiology (North America), the Fleischner Society, the Japanese Society of Thoracic Radiology
and the Korean Society of Thoracic
Radiology. The meeting is held every
four years and was introduced by
Professor Lorenzo Bonomo in Florence in 2005, followed by Valencia
in 2009, then Seoul in 2013, and last
year it was in Boston. These meetings offer excellent opportunities to
discuss the latest scientific developments within a large international
community of radiologists. The
next world meeting is planned for
Rome in 2021.
The annual meetings held all
across Europe are equally interesting and innovative and have been

held without interruption since the
first meeting in Grenoble in 1993.
This year ESTI is looking forward
to a new first: a joint meeting in
the fields of cardiovascular radiology and thoracic imaging with the
European Society of Cardiovascular
Radiology (ESCR). The first joint
ESTI-ESCR meeting, taking place in
Geneva, Switzerland, at the end of
May, will be a unique opportunity
to focus on all organs of the chest.
Often chest radiology focuses on
the newest developments in CT and
MRI and interventional radiology.
The ‘work horse’ chest radiograph is
often side-lined. At this year’s meeting in Geneva, a workshop with a
chest x-ray self-assessment test is
planned, offering a great possibility
to brush up on important basics.
Visit the ESTI-ESCR booth in the M
Building to get more information.
Here, in Vienna, the hot topics are
molecular oncology and immune
therapy in lung cancer, perfusion
imaging in pulmonary vascular and
airway disease, and the update on
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lung screening. Immune therapy
is a promising individualised treatment, which is still in its infancy.
Radiologists need to understand
how therapy affects lung cancers
and how to read the images during treatment. It is a break from
the typical progression-regression
way of thinking we are so used
to from RECIST, and opens a
doorway to new challenges and
research opportunities.
Lung cancer screening in Europe
is still contentious, as the European
results have not been overwhelmingly positive. The debate is on-going and no conclusion is in sight at
the moment. One of the reasons for
the delay is the high cost of screening programmes. But maybe the
future lies in artificial intelligence?
One of the most interesting developments in imaging is the increase
of AI. We often dismiss computer-assisted diagnosis (CAD) as it
has often led to too many false positives. This year many projects have
been started to develop lung cancer

detection algorithms, after an invitation for a competition started
by the American National Cancer
institute. AI will surely affect imaging in the near future, and as radiologists, we need to be open to the
possibilities and also the challenges
AI offer.
The future is, however, not just
technical. In chest imaging, we
have to increase our focus on multidisciplinary meetings, not only in
oncology, but also in interstitial
lung disease. In recent years many
centres have established ILD multidisciplinary meetings, and this has
become the reference standard for
diagnosis in interstitial lung disease. Please visit our website www.
myesti.org to learn more about our
society and the fascinating field of
thoracic imaging.
Dr. Anagha P. Parkar, is a general
radiologist working in Bergen,
Norway, with special interest in
chest, cardiac and musculoskeletal
radiology. She is the ESTI secretary.
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BY GABOR FORRAI

BY NICOLA STRICKLAND

EUSOBI to focus on education,
cooperation and engaging
young specialists

Workforce constraints, advent
of AI, challenges of Brexit are
RCR’s key concerns in 2018

The European Society of Breast
Imaging (EUSOBI) aims to provide
wide-ranging support in the field
of breast imaging. By producing
guidelines and supporting research
and education, the EUSOBI has
become a beacon for many radiologists working in this area. It is a
rapidly growing society with over
900 members, and has seen around
a six-fold increase in membership
over the last six years.
The attendance figures at the
Annual Scientific Meeting (ASM)
are also steadily growing. The ASM
in Berlin in September 2017 had over
800 registered participants – the
highest number ever – making it
one of the largest conferences dedicated to breast imaging anywhere
in the world. In 2017, the EUSOBI
extended its activities with several
training courses, the publication
of position papers on screening for
breast cancer and women’s information, and has a growing presence
on social media (Twitter, Facebook
and Slack) thanks to the great contribution of the EUSOBI Young
Club. A major breakthrough has
been the launch of our new website
that contains detailed information
for breast imagers, researchers and
referring physicians and patients,
including on all EUSOBI publications and courses.
The EUSOBI continues to offer
the following regular training
courses that are usually already
fully booked before the programmes are even published online.
• Our popular MRI course comprises lectures and workshops delivered by well-known opinion leaders
in the field of breast imaging held in
European and non-European cities
in an effort to educate and harmonise first-hand knowledge. In 2017,
very successful courses were held
in Tel Aviv and Berlin, and the next
course will take place in Malta in
June 2018. So save the date!
• A brand new diagnostic and
interventional breast ultrasound
course was launched in 2017, which
was held just before the ECR in
Vienna. A large proportion of the
course was delivered in practical

workshops to enable participants
to get hands-on experience of
automated 3D ultrasound, ultrasound-guided biopsy, lesion localisation and minimally invasive therapy of breast lesion. Due to its huge
success the course will be repeated
in 2018, and if you are interested
in participating in the future, we
strongly encourage you to seek
out colleagues who participated in
either of the first two dates to hear
about their experiences first-hand.
• The EUSOBI will also again offer
its mammography screening special course, which is organised in
cooperation with the Dutch Expert
Centre for Screening (LRCB). Interested radiologists are invited to
Nijmegen to take part in this dedicated one-week screening course,
which will be held in July 2018.
• Another new course was held
in Sibiu, Romania, and organised
in cooperation with the Romanian
society of breast radiology. This
course covered multimodality
breast imaging and received very
positive feedback.
The EUSOBI now also endorses
courses that are organised by third
parties which are considered valuable learning opportunities for
breast radiologists. Examples are
the breast MRI course at the third
DETECT meeting in Cairo, Egypt,
in October 2017, and the breast MRI
course in Valencia, Spain, in January 2018. Conference organisers
who would like to apply for EUSOBI
endorsement are encouraged to
submit their proposed programmes
to the EUSOBI board in good time.
EUSOBI Board and Committee
members participate in many congresses around the world where
they share European approaches
to breast imaging and screening.
Additionally, to increase the visibility of breast radiologists within
the wider medical community, the
EUSOBI will host a breast imaging session at the European Breast
Cancer Conference (EBCC), in Barcelona, Spain for the first time in
March 2018. Sessions will include
cutting-edge issues such as breast
cancer screening, preoperative

MRI, and neo-adjuvant treatment
response evaluation.
Planning of some new courses is
currently underway – we will keep
you posted. Don’t forget to check
our website and Facebook page
for updates on upcoming courses
and events!
To foster international cooperation and support, the EUSOBI
created a European network for
breast radiologists to bring the
national breast imaging societies
together. Currently, 31 national
breast imaging societies (Turkey
was the latest to join) have signed
a memorandum of understanding. This network will enable the
establishment of guidelines that
will help breast radiologists cope
with some of the prevalent scepticism and challenges to the use of
breast MRI or breast cancer screening. It will also serve as a network
through which meaningful multicentre research studies can be conducted and young radiologists can
establish contact with peers from
various European countries.
The strength of this network
was demonstrated this year with
the publication of a white paper
in European Radiology on the
importance of screening for breast
cancer, and the need to continue
working to improve the screening
programmes all over Europe. This
position paper was signed by the
EUSOBI together with 30 national
breast radiology bodies.
With a view to furthering international relations, the EUSOBI created the Diffusion Club in order to
standardise DWI of the breast.
All of the EUSOBI’s publications
are attracting a lot of attention.
Recent publications, such as the
position paper on screening, and
the women’s information papers
on mammography and ultrasound
were downloaded 11,000, 3,800 and
3,200 times respectively. Older
papers, such as the MRI guidelines,
have been cited well over 250 times.
All these papers are available at our
new website, as well as the book
produced for the International Day
of Radiology (IDOR) 2016 (Screening

& Beyond. Medical imaging in the
detection, diagnosis and management of breast diseases), specific
information on the gadolinium
deposition discussion, breast interventions and useful links.
An updated version of the mammography paper has just been published, and covers tomosynthesis
and contrast-enhanced spectral
mammography. Preliminary versions of the women’s information
papers on ultrasound and breast
interventions have already been
published in the IDOR book. They
will be updated and finalised for
publication in scientific literature.
The national breast societies plan
to translate all the women’s information papers into a variety of
languages. Several translations are
already in existence. The EUSOBI
is also preparing some other
new papers.
The EUSOBI acknowledges that
it is essential to attract young radiologists into the field of breast imaging. A shortage of dedicated breast
radiologists is a growing problem
throughout Europe; it even threatens the national screening services.
Combined with the overrepresentation of radiologists who are over 55
in the field, this implies that in the
coming years the shortage of breast
imagers will be a major problem
that needs tackling.
Of particular relevance in this
context is that breast imaging has
become more and more complex
over recent years. No subspecialty
in radiology is as multi-modal or
patient-centred as breast imaging.
Consequently, highly motivated,
patient-minded, flexible radiologists are needed to fill the positions that will become vacant in
the coming years. This can only
happen if young radiologists are
engaged in breast imaging at an
early stage (during or even before
residency) and remain in touch
with the field.
The EUSOBI Young Club (EYC)
aims to provide a platform for
these young radiologists and
breast imaging researchers, bringing peers together as sparring

partners and friends. It fosters the
growth of talented young radiologists and opens up a path into
academic breast imaging, which is
sometimes viewed as a closed off
world. To allow direct interaction
and exchange with the community, the EYC reaches out through
social media and is active on its
website, Twitter, Slack and the EYC
Facebook page (please like and follow us!). Everyone under 40 (even
over …) with an interest in breast
imaging is welcome as a member. The rapid increase in young
members demonstrates that the
EYC has been highly successful in
achieving its aims and membership has soared from below 60 to
now over 140 within the space of a
couple of years. In order to provide
specific guidance for young radiologists the EYC has also organised
a dedicated symposium after the
upcoming ASM in Athens to assist
in career path decisions for young
breast radiologists.
Finally, breast radiologists continue to apply for the EUSOBI
European Diploma in Breast Imaging in great numbers. Our team of
highly trained examiners works
hard to ensure fair assessment of
an advanced examination designed
to verify extensive expertise in
breast imaging. A large number of
European and non-European colleagues have already succeeded
in obtaining this high-level seal
of excellence.
The EUSOBI is looking forward to
welcoming new active breast radiologists – as well as those in training
or in affiliated research positions
– as members, in order to broaden
the coverage of countries, specialisms and age ranges. If you are
not a member yet, now is the time
to join!

The radiology workforce crisis in
the UK remains the top issue facing The Royal College of Radiologists (RCR) and its clinical radiology
faculty in particular. For nearly a
decade, the RCR has been gathering data on consultant and trainee
numbers and calling for support
and funding from hospital providers
and Government. Sadly, our most
recent workforce census, released in
October last year, again revealed an
ever-widening gap between the UK’s
spiralling imaging workload and
our need for more radiologists. Even
more sadly, the UK Government
is still not significantly addressing
the need to train a substantially
increased number of radiologists, so
the situation will only worsen.
Nearly one-in-ten (8.5%) of UK
consultant posts are now vacant,
with two-thirds of these empty
for a year or more. The UK has the
third lowest number of radiologists
per population in Europe, with 7.5
radiologists per 100,000, compared
with the EU average of 12.7. This
comes at a time when demand for
our expertise is spiralling, with hospitals performing more and more
x-rays and complex imaging studies.
To try and keep up with demand,
National Health Service (NHS) hospitals across the UK spent £88 million in 2016 on outsourcing to thirdparty teleradiology companies and
on out-of-hours extra reporting by
in-house radiologists, an amount
which could pay for more than 1,000
extra full-time consultants.

At the same time as the demand for
radiologists is rising more than ever,
we are seeing a rapid, exciting expansion of radiologists’ skills – from the
life-saving hands-on procedures
of interventional radiology to how
expert PET/CT reporting can fundamentally alter the management of a
cancer patient – and if we do not train
more radiologists, it is our patients
who will ultimately lose out.
Radiology continues to be a very
popular speciality for our young
doctors and UK training places
are oversubscribed by nearly 4:1 at
every intake. We are by no means
the only short-staffed medical speciality in the UK, but unlike the
other shortage specialties, without
radiology modern hospital care
would grind to a halt. Funding an
appropriate number of radiology
trainees is the only effective longterm economical solution.
Just as we need more domestic
trainees, we are well aware that our
international radiologist contingent is fundamental to the operation of the NHS, and our workforce
is all the more effective and diverse
because of it. The RCR is campaigning hard to drive international
recruitment, as well as urging our
politicians to see the importance of
retaining and attracting European
radiologists in a post-Brexit world.
Ensuring UK radiology continues
to have the best people and supplies after Brexit
The UK Government has promised there will be no change to the sit-

uation and rights of EU doctors currently working in the UK after Brexit
comes into force. As nearly onein-ten of our radiologists are from
Europe, this is vitally important.
Overseas graduates tell us they
love working in the UK because of
the camaraderie and clinical opportunities they are exposed to in the
NHS, and we must ensure new
European trainees have the same
access after the UK leaves the European Union – both for their own
personal development and for the
wider benefit of the NHS.
To that end, we are continuing to
demand that our politicians ensure
the free movement of doctors
post-Brexit. In addition, we need
to ensure our patients and doctors
have unchanged access to Europebased clinical trials, research innovations and vital medical supplies.
The RCR hit the headlines in summer 2017 when we drew public attention to the UK Government’s lack
of clear provision for the continued
supply of radioisotopes as the UK
prepares to leave both the European
Union and its parallel European
Atomic Energy Community. Our
major concerns focussed around the
UK’s import of nuclear reactor-generated radioisotopes (none of which
is generated in the UK), especially
the molybdenum which is so fundamental to nuclear imaging scans, but
also many other radionuclides used
to treat UK cancer patients.
Since we spoke out, the RCR and
our colleagues across nuclear and

general medicine have presented evidence to Brexit officials, and we hope
to continue to work with them on the
issue throughout 2018 and beyond.
Harnessing the direction of artificial intelligence, while safeguarding the upkeep of our day-to-day
‘workhorse’ equipment
One symptom of the UK health
service’s ongoing financial strain
is our ageing equipment base.
Surveys by industry, the RCR and
its partners last year found that
nearly a third (29%) of our magnetic resonance equipment base
and 12% of our computed tomography scanners are over the tenyear-old ‘obsolescence’ cap advised
by the ESR.
Our survey into MR equipment
also found 40% of hospitals have
no plans to replace ageing equipment. The RCR believes a more
sustainable approach to the buy-in
and upgrading of imaging equipment is paramount and will continue to lobby our health leaders
on the issue.
While it seems obvious to us
that our equipment needs to be
properly maintained and upgraded
so radiologists can make the best
diagnoses, we are also now in an era
where our diagnostic usefulness is
being queried.
UK Government and NHS leaders are being quoted more and more
on their claims about the potential
financial savings that artificial
intelligence (AI) programmes could
bring to our health service. Imag-

Dr. Nicola Strickland is President
of The Royal College of Radiologists
and a consultant clinical
radiologist at Imperial College,
London.

The established ASKLEPIOS project is tailored toward serving professional development by addressing
recognised needs in the context of continuous radiological education. Its programmes include multithematic,
organ-oriented, multimodality and multidisciplinary advanced courses, aimed at senior residents, general
radiologists, private practitioners in radiology, and allied specialists.

Prof. Gabor Forrai is Head of
the Department of Radiology at
Duna Medical Center in Budapest,
Hungary, head of the breast
screening centres at Vác and Eger
county hospitals, and EUSOBI
President.
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ing AI is a burgeoning field, with
researchers and commercial enterprises racing to develop systems
that could be implemented across
our hospitals.
The RCR is hugely supportive
of the potential of AI to improve
patient care, but we are clear that,
far from replacing radiologists, the
development and, importantly,
the performance regulation of AI,
needs to be strongly guided by radiologists. We believe AI will become
an integral aid in clinical radiology.
An early win would be if systems
are trained to classify and prioritise
imaging studies, and also recognise
normal studies, thereby helping
radiologists schedule and tailor
their workflows.
We want to help industry and
researchers collaborate and work on
the massive image datasets needed
to develop and test robust machine
learning, as well as ensuring quality
assurance and accountability is universally applied as the sector develops, both to ensure the creation of
excellent AI systems and to protect
our patients. The RCR regularly
brings together AI imaging experts
to discuss these issues and is positioning itself as a key independent
influencer of its practical development within the UK.
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BY ALAIN LUCIANI AND LOUIS BOYER

Revisited radiology residency
training programme in France:
new design, new training methods
2017 has been a year of deep
changes for the training curriculum of French radiology residents.
Launched in the middle of 2016, the
reform of all medical and surgical
training programmes has now been
completed in France.
Regarding radiology, the College
des Enseignants de Radiologie de
France (CERF – French Academic
College of Radiologists, http://cerf.
radiologie.fr), in close relationship
with the Société Française de Radiologie (SFR), has set up a largely
revised training curriculum for
radiology residents. We thank ECR
Today for providing this opportunity to share here with the European radiological community the
changes that were implemented in
order to pursue our objectives of
improved training, evaluation and
commitment to research.
A new design: diagnostic and
interventional radiology for
all residents
The French residency curriculum
is a five-year training programme
with two distinct training periods:
•• The initial four years aim at training
young radiologists in all fields of diagnostic and interventional radiology,
following a revised radiology knowledge, skills and competences curriculum. Detailed knowledge of instrumentation, anatomy, radioprotection,

keys for better communication with
patients, and the ability to manage
main emergencies in all subspecialties are the focus of the first year
of this programme. Initiation in the
uses of data and artificial intelligence
has been added. The three remaining years focus on further acquiring
knowledge, skills and competences
in each organ subspecialty of radiology, with adapted rotations within
imaging departments.
•• The last year of the training
curriculum aims at either completing this training programme or at
favouring the training in one or two
subspecialties of radiology, similar
to the ‘special interest’ of the ESR
European Training Curriculum.
Residents acquire during this last
year progressive responsibility and
autonomy under supervision of a
senior radiologist.
Throughout the programme,
all residents will be trained in the
fundamentals of research and at
least one manuscript submitted
for publication in a peer-reviewed
journal is required. The training of
each resident is followed via a webbased portfolio, while national and
regional examinations delivered
through national platform based
services (SIDES Platform) allow the
individual validation of each step.
This residency programme can be

further connected to a fellowship
training programme.
Overall, the interventional and
diagnostic fields of radiology are
closely bound together, enabling
more patients to benefit from interventional procedures provided
by radiologists.
Advanced interventional
radiology as an option within the
radiology residency programme
Optional
training
curricula
are now being proposed for residents in France. As for radiology,
the CERF has set up an advanced
interventional radiology training
programme, which, in two years,
will allow residents to be trained in
advanced IR procedures – usually
requiring dedicated interventional
wards, specific equipment, and
collaboration with anaesthesiologists – leading to an overall six-year
training programme. Hence, radiologists eager to practise percutaneous tumour ablation, MSK and
pain-relief image-guided interventions, advanced vascular interventional radiology, or interventional
neuroradiology will select this
option: their residency training programme will increase to a total of six
years with two full years of training
in advanced interventional radiology. This residency programme
can also be further connected to a

fellowship training programme. A
large part of this programme will
be backed by training on dedicated
simulation platforms.
New training methods for new
training programmes: a key role
for radiological societies and
especially the French Society
of Radiology
The revised curriculum is accompanied by major changes in the
way we aim to train and evaluate our radiologists in training.
National gatherings of French radiology residents have been maintained, especially with regards to
radioprotection and instrumental
training sessions. These meetings,
for a total of four weeks during
the entire curriculum, also help
to build up the team spirit of all
radiologists. Training sessions on
a regional basis have also been set
up focusing on interactive sessions
and case reviews. And last but not
least, lectures are now available
online nationally not only for all
residents, but also for radiologists
currently in practice as continuous
education material. This has been
made possible by the creation of
novel e-learning programmes available through the SFR web-based
training platform. These training
programmes have been designed
for both residents, but also as con-

tinuous education programmes for
radiologists. Joint CERF and SFR
education programmes are now
operational (https://eboutique.radiologie.fr), with more than 1,000 residents being simultaneously connected to these novel web-based
platforms in late 2017. A success,
cohering to the will of the SFR to
promote quality, education and
research by opening a new SFR
location in Paris, designed as a
training centre for all radiologists!
Tightened bonds between the
CERF and the SFR have enabled
the introduction of this revised
curriculum. The use of e-learning
and web-based platforms has now
been made possible. Connections
between initial training and continuous medical education are now in
place to favour even better adaptations to change that our profession
has always favoured.
Alain Luciani is current General
Secretary of The French Academic
College of Radiology and chair
of the research committee of the
French Society of Radiology.
Louis Boyer is current President
of the French Academic College of
Radiology and past Deputy General
Secretary of the French Society
of Radiology.

BY UTKU SENOL AND MUSTAFA SECIL

Education, research top of Turkish
Society of Radiology’s agenda
Connected to the Turkish Society of Radiology (TSR), the Turkish
Radiology Education Board (TREB)
was established in 2002. TREB
works with a steering committee
and multiple commissions. Some of
its activities are as follows:
Qualifying examination (board
examination): This is a qualifying
examination for radiologists. It was
held in 2004 for the first time and
continuously held on an annual
basis since then. The examination
consists of two phases:
a)
In the conceptual phase,
there are 200 multiple choice questions, 60 of which are related to
radiology physics.
b)
The second phase is a
practical examination consisting of
a short essay (clinically oriented reasoning) and Objective Structured
Clinical Examination questions.
A question bank was established
using psychometric measurements
of all the questions and feedback on
the examination has been collected
using the same criteria for the past

14 years. To date, 366 persons have
received their certificates after passing the qualifying examination.
Study programme curricula:
TREB prepares and updates the
curriculum proposals for radiology
education in Turkey. In addition to
learning objectives, rotation proposals are also determined in the
curriculum. Furthermore, samples
of assessment instruments such as
a 360-degree assessment form, resident improvement folder, mini clinical examination form, and direct
observation form are prepared
and presented to the educational
institutions.
Educational institution visit
and programme assessment: Since
2014, TREB visits the educational
institutions for accreditation. This
process is executed in cooperation
with TMA. Under nine main topics
determined by the World Federation of Medical Education, there are
42 basic standards and 43 improvement standards. At the educational
institutions aiming to receive

accreditation, both educators and
residents complete the self-assessment reports based on separate
standards and then send them to
the Qualification Board. The institutions, which are selected by the
board, are visited on-site. A detailed
assessment report is prepared and
the decision to accredit, or not, is
made. To date, nine educational
institutions have been accredited
and two institutions have received
their conditional certificate.
Recertification: The qualification certificate of specialists who
have passed the qualifying examination is valid for ten years. At the
end of this period, they are re-assessed using parameters such as
CME scores.
National online radiology examination: This formative examination was successfully held in 2017
for the first time. In total, 484 students from 59 institutions providing radiology specialty education
participated in this examination at
the same time. The objective of this
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examination is to evaluate the curriculum of an educational institution and to determine the development and performance of residents
in comparison with their peers at
other institutions.
TSR’s scientific journal is
open-access
Not only is education at the top
of TSR’s agenda, but research too.
Probably the most important contribution of the Turkish Society
of Radiology to the international
arena of radiology, and science in
general, is the publication of Diagnostic and Interventional Radiology (DIR), which is an open-access
journal, completely financed by
TSR. Since 2007, the journal is in the
Science Citation Index Expanded
list and its most recently reported
Impact Factor is 1.89. The journal
is ranked 66th among 126 journals
indexed in the Radiology and Imaging category.
The journal publishes high-quality work in the categories of original research, pictorial essays and

review articles in the field of both
diagnostic and interventional radiology. The current mean turnaround time for a decision is about 23
days. As it is an open-access journal,
the articles published in DIR can
reach people who are interested in
the content free of charge. TSR is
proud to maintain the ownership of
the journal and the editorial board
perseveres to work harder to raise
the current scientific quality of the
journal, together with the excellent
contributions of the authors and
reviewers.
Prof. Utku Senol is a full-time
radiology professor at Akdeniz
University in Antalya, Turkey,
and current chair of the Turkish
Radiology Education Board.
Prof. Mustafa Secil is a full-time
radiology professor at Dokuz
Eylul University in Izmir, Turkey,
and current editor-in-chief of
Diagnostic and Interventional
Radiology (DIR).
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Special Exhibition:
Martha Jungwirth
ALBERTINA
1010 Vienna, Albertinaplatz 1
www.albertina.at

Martha Jungwirth, Composition, 1966,
The Albertina Museum, Vienna, on loan from the Artothek des Bundes © Bildrecht, Vienna, 2018

WHAT’S ON TODAY IN VIENNA?
SUNDAY, MARCH 4, 2018

Ensemble in Radetzkymarsch based on Joseph Roth’s novel
© Marcella Ruiz Cruz

Ensemble in Hotel Strindberg by Simon Stone based on
August Strindberg’s works © Reinhard Werner / Burgtheater

Julia Stemberger in Terror by Ferdinand von Schirach
© Erich Reismann / Theater in der Josefstadt

THEATRE & DANCE

CONCERTS & SOUNDS

Hotel Strindberg
By Simon Stone based on
August Strindberg’s works

Wiener KammerOrchester
Conductor Joji Hattori
Wolfgang Klinser, clarinet

AKADEMIETHEATER | 17:30
1030 Vienna, Lisztstraße 1
Phone: +43 1 51444 4145
www.burgtheater.at

E. Elgar: Dream Children op. 43; W.A. Mozart:
Concerto for clarinet and orchestra a major K 622;
F. Schubert: Symphony No. 2 b major D 125

Radetzkymarsch
Based on Joseph Roth’s novel
BURGTHEATER | 19:00
1010 Vienna, Universitätsring 2
Phone: +43 1 51444 4145
www.burgtheater.at

Terror
By Ferdinand von Schirach
KAMMERSPIELE DER JOSEFSTADT |
15:00 + 19:30
1010 Vienna, Rotenturmstraße 20
Phone: +43 1 42 700 300
www.josefstadt.org

Professor Bernhardi
By Arthur Schnitzler
THEATER IN DER JOSEFSTADT | 15:00 + 19:30
1080 Vienna, Josefstädter Straße 26
Phone: +43 1 42 700 300
www.josefstadt.org

KONZERTHAUS | 10:30 + 15:30
1030 Vienna, Lothringerstraße 20
www.konzerthaus.at

Wagner Society Orchestra
of the Keio University Tokyo
Conductor Masahiko Okochi
P.I. Tchaikovsky: Capriccio italien a major op. 45; H.
Ohguri: Fantasia Osaka; J. Brahms: Quartet for piano, violin, viola and violoncello No. 1 g minor, op. 25
MUSIKVEREIN | 19:30
1010 Vienna, Bösendorferstraße 12
www.musikverein.at

Jason Miles Quintet
feat. Theo Croker (US)
PORGY & BESS (JAZZ) | 20:30
1010 Vienna, Riemergasse 11
www.porgy.at

Die Zehn Gebote
Based on the films by Krzysztof Kieślowski
VOLKSTHEATER | 15:00
1070 Vienna, Arthur-Schnitzler-Platz 1
Phone: 43 1 52111-0
www.volkstheater.at

Please note that all theatre performances are in German.

OPERA & MUSICAL
Pelléas et Mélisande
By Claude Debussy
Conductor Thomas Guggeis
Directed by Thomas Jonigk
KAMMEROPER | 19:00
1010 Vienna, Fleischmarkt 24
www.theater-wien.at

Der Opernball
Operetta by Richard Heuberger
VOLKSOPER | 16:30
1090 Vienna, Währingerstraße 78
www.volksoper.at

Ariodante
By Georg Friedrich Händel
Conductor William Christie
With Sarah Connolly, Chen Reiss, Hila Fahima, Christophe Dumaux, Rainer Trost, Wilhelm
Schwinghammer
WIENER STAATSOPER | 17:30
1010 Vienna, Opernring 2
www.wiener-staatsoper.at

I Am From Austria
Musical with songs by Rainhard Fendrich
RAIMUNDTHEATER | 16:30
1060 Vienna, Wallgasse 18–20
www.musicalvienna.at

Tanz der Vampire
Musical by Michael Kunze
and Jim Steinman
RONACHER | 16:30
1010 Vienna, Seilerstätte 9
www.musicalvienna.at
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ECR FACES

His first time at ECR! Régis Ojeil from France, who studies medicine at Iuliu Hatieganu University of Medicine and Pharmacy
in Cluj-Napoca, Romania, really enjoyed the congress (pictured here with interviewer Mélisande Rouger).

French expat
enjoys his first ECR
By Mélisande Rouger
Régis Ojeil, a French medicine student at Iuliu
Hatieganu University of Medicine and Pharmacy
in Cluj-Napoca, Romania, attended the ECR for the
first time. He shared his expectations and thoughts
on radiology ahead of the meeting.
“As a student, participating in such a renowned meeting will certainly teach me a lot. It’s also a major
added value in my career path. I am happy I could
profit from ECR’s reduced registration fees for students, without which I probably wouldn’t have been
able to come to Vienna. I am really looking forward
to visiting the city as well, as I have heard excellent
things about it,” he said.
Ojeil, 24, was born in France but always had his eye set
on the East. He grew up in Alsace, on the border with
Germany. Soon, after receiving his A-level, he headed
for Cluj in Romania, to the university there which has
a large portion of international students. He has been
studying medicine there for the past five years.
Studying abroad proved to be the right decision
for him and he notably became secretary general

and then president of Corporation Médicale Cluj,
a French-speaking student association. In 2014 he
also initiated the creation of the university’s handball team, a very popular sport in France.
Ojeil first heard about the ECR through student
friends who attended last year. He planned to
attend sessions which not only correspond to
his level, but that can also help him improve his
medical knowledge. “I am particularly looking
forward to the Rising Stars sessions on neurologic
and thoracic emergencies, and the Beauty of Basic
Knowledge sessions, especially the presentations
on patterns of acute trauma in the peripheral skeleton,” he said.
Although he still cannot decide between specialising
in family medicine, internal medicine or cardiology,
he is very keen on learning more about medical
imaging. “As a second cycle student and soon-to-be
resident, I think imaging and its cutting-edge technologies are very interesting because they are indispensable to medical practice, regardless of which
specialty you have chosen,” he concluded.

In the article on page 17 of the Wednesday edition of ECR Today, the ultrasound images of the cross-section
of the median nerve and the substructure of a neuroma visualised in a longitudinal view at 24 MHz were
provided by Dr. Jan Veryser, Hospital AZ Zeno, Knokke-Heist, Belgium, and Canon Medical Systems.
We apologise for the error.
For more information on the company’s products, go to the Canon Medical Systems booth in Hall X3.
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LEARNING, TALKING, MEETING & GREETING

After delivering the Josef Lissner Honorary Lecture ‘Human papilloma virus
and head and neck cancer: the new face of malignancy’ Prof. Agnieszka
Trojanowska from Lublin, Poland, received her certificate from ESR President
Prof. Bernd Hamm.

The ESR was happy to meet the leadership of the Società Italiana di Radiologia
Medica e Interventistica (SIRM) and looks forward to ESR meets Italy
at ECR 2019. From left to right: Roberto Grassi (SIRM President-elect),
Katrine Riklund (ESR Immediate Past-President), Andrea Giovagnoni
(SIRM, Director of editorial activities), Boris Brkljačić (ESR 2nd Vice President),
Lorenzo E. Derchi (ESR 1st Vice President), Carmelo Privitera (SIRM President),
Paul M. Parizel (ESR BoD Chair), Massimo Midiri (SIRM, coordinator of
international activities), Peter Baierl (ESR Executive Director).

Three European Radiology Editors-in-chief united at ECR 2018:
Adrian K. Dixon from Cambridge, Yves Menu from Paris, Maximilian F. Reiser
from Munich.
Portugal is one of the guest countries at ECR 2018. Scientific highlights
were interspersed with traditional Portuguese guitar performances. SPRMN
President Prof. Filipe Caseiro Alves received a certificate from ESR President
Prof. Bernd Hamm.

The Junior Image Interpretation Quiz again proved to be a highlight of the ECR.
This year’s theme ‘Young radiologists in the landscape of artificial intelligence’
drew the crowds to Room A.

ESR Board of Directors Members met with International Society of
Radiographers & Radiological Technologists (ISRRT) officials to discuss
further ways of cooperation. Left to right: Lorenzo E. Derchi (ESR 1st Vice
President), Fozy Peer (ISRRT President), Paul M. Parizel (ESR BoD Chair),
Dimitris Katsifarakis (ISRRT CEO), Peter Baierl (ESR Executive Director).

The ESR International Forum took place yesterday at ECR 2018. Societies from
outside Europe with whom the ESR has established formal relations, as well as
non-European past ‘ESR meets’ countries convened to present their views on
value-based radiology.
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