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Saturday, March 2 – Neurological IR
MORNING SESSION
09:00–09:30
Tools of the Trade: neuro specials, E. Siebert
09:30–10:30
Simulation Activities
10:30–11:00
What Would You Do? Case studies presented through quiz, E. Siebert
11:00–12:00
Simulation Activities

THE EVENT
12:15–13:30
Part 1: Masterclass H. Henkes
Part 2: Modernising the OR

AFTERNOON SESSION
14:00–14:30
Special Topic: Tandem Stroke, P. Thomas
14:30–15:30
Simulation Activities (including Teamwork A–Z)
15:30–16:00
Neurological Emergencies, B. Fouzi
16:00–17:00
Simulation Activities
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Active monitoring might prove
useful in low risk DCIS

Imaging and minimally invasive
interventions of spine come
under scrutiny

CT system developers make full use of
artificial intelligence to boost patient care

European Radiology Experimental’s
conclusions on a successful
foundation phase and what the
future might bring

BY PHILIP WARD

Sports imaging: Look out of
‘the dark box’ and collaborate
more to achieve success
A

B

C

D

E

F

25-year-old male tennis player one year after microfracturing (MFX), or bone
drilling. In MFX, small holes 3–4 mm apart from each other are drilled into
the subchondral bone to stimulate the bone marrow (stem cells). In the first
two MR images obtained one year after MFX (A, B), there was persistent mild
subchondral bone marrow oedema and high T2 signal change of the cartilage (white arrows), at the posterior portion of the lateral femoral condyle.
On follow-up after two years (C, D), there was progressive subchondral bone
marrow oedema, undermining fluid at the interface between the subchondral
bone and the cartilage, and interstitial tears of the detached cartilage (white
arrows on third and fourth MR images). This was inconsistent with incomplete integration of the chondral defect. The final two MR images (E, F) were
performed four years after MFX and surprisingly complete integration of the
chondral defect without any additional treatment was noted.
(Provided by Dr. Claudia Weidekamm)
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To make real progress in sports imaging, radiologists
must look beyond ‘the dark box’ and collaborate with
referring doctors, attend multidisciplinary meetings
at the hospital, discuss cases with clinical colleagues,
and get feedback on the radiology report and direct
correlation with arthroscopic findings, according
to Dr. Claudia Weidekamm, Associate Professor of
Radiology at the Medical University of Vienna.
Sound anatomical knowledge
is also crucial, noted Weidekamm,
who is a speaker at today’s transatlantic course on sports imaging.
She says she has learned a lot from
orthopaedic conferences and fruitful discussions with physiotherapists and surgeons.
“It is important to know that each
joint forms a musculotendinous-osseous unit that allows movement in
certain directions and to understand
the function of each joint in order
to interpret the injury pattern with
typical associated pathologies in
the correct clinical setting,” she told
ECR Today. “For example, in patients
with anterior shoulder dislocation,
look carefully for pathologies at the
anteroinferior labrum/glenoid.”
Ultrasound still plays an important role in sports injuries, not only
as an immediately available on-thefield imaging modality at sports
events but also as a complementary
modality for assessment of muscle
and tendon injuries or post-traumatic effusion/synovitis.
“Nowadays, we face the problem
that ultrasound is performed more
and more by sonographers. The
consequence is that radiologists are
losing their skills for performing
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the ultrasound examination,” she
noted.
Ultrasound is an excellent
high-resolution imaging modality to investigate nerve entrapment syndromes that can occur
after trauma or as sequelae of overuse injury in athletes. In ankle injuries, ultrasound supports the clinical examination of ankle instability
and can differentiate between partial or full thickness ligament tears.
“To encourage young radiologists
to improve their ultrasound skills,

we organise interdisciplinary musculoskeletal ultrasound and MRI
courses in Vienna and in Auckland,
with a special focus on sports injuries,” said Weidekamm, who added
that the next course runs in Auckland from March 21 – 23, 2019 (see
mskimagingcourse.org).
At present, she is taking a sabbatical in New Zealand, working
for TRG Imaging in Auckland, and

continued on page 3

Transatlantic Course of ESR and RSNA (Radiological
Society of North America): Sports Imaging
Saturday, March 2, 14:00–15:30, Room M 5
TC 1528 Knee sports injuries and postoperative MRI
Moderators: L.W. Bancroft; Orlando, FL/US
A.J. Grainger; Leeds/UK
»»A. Sports-related injuries of the knee: what does the
orthopaedic surgeon need to know?
T.T. Miller; New York, NY/US
»»B. ACL reconstruction and cartilage repair
C. Weidekamm; Vienna/AT
»»C. Interactive case discussion
T.T. Miller; New York, NY/US
C. Weidekamm; Vienna/AT
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she has noticed that significant
differences exist between how
sports injuries are approached in
Austria and New Zealand.
For instance, the interpretation of
knee MRI examinations in New Zealand tends to focus on the differentiation between acute and chronic
findings, and this is related to the
insurance system. Every New Zea-

land resident is enrolled in the insurance system for accidents without
any extra costs, but the insurance
covers only the costs for the diagnosis and treatment that are related
to a specific accident. Weidekamm
explained that here is quite often a
fine line between acute injuries and
pre-existing disorders that result in
osteoarthrosis, e.g., related to anterior cruciate ligament deficiency or
meniscus tears.

To develop skills in sports imaging, involvement in sporting events
can also be valuable. In 2007, her
group investigated the knees of
Vienna city marathon runners,
before and after the race.
“The teaching point was the
direct collaboration with patients
and their clinical findings and a better understanding of pre-existing
findings on MRI that were related
to their intense training prior to the

run,” she recalled. “It is crazy how
much the athletes punish themselves and train through their pain.
I understand that most of the athletes struggle with reducing their
training programme during the
preparation for the race, though
they have incredible pain.”
Looking to the future, Weidekamm
is excited about the fusion of different imaging modalities. For example, combining ultrasound with
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MRI or CT promises to lead to many
new options for minimal interventional therapy. Anatomic structures
that have not been properly visible
on ultrasound can become accessible with the support of CT or MRI to
mark adequate landmarks, and the
advantages of each imaging modality can be consolidated to achieve a
correct diagnosis and appropriate
treatment, leading to the best possible outcome for the patient.

BY MÉLISANDE ROUGER

Active monitoring might prove
useful in low risk DCIS
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When it comes to breast cancer screening and treatment, how much is too much? Are there
breast cancers that should be monitored rather than treated? A panel of experts intend to
provide answers to these delicate questions during a dedicated session today at ECR.
A

B

Case 1: ductal carcinoma in situ Grade 1 (low Grade) detected at first routine
screen MLO (A) and magnification view (B).

A

B

Case 2: ductal carcinoma in situ Grade 1 (low Grade) detected at 5th routine
rescreen MLO (A) and magnification view (B).
(Provided by Prof. Matthew Wallis)

Breast cancer screening is effective and reduces mortality significantly. But it still falls slightly short
of distinguishing between cancers
that should be treated and cancers
that should not, according to Prof.
Matthew Wallis, from Cambridge,
United Kingdom, who will discuss
aspects of screening and treatment
during the session.
“We are not very good at differentiating the low-risk cancers
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from the high-risk cancers. We pick
them all up. That is because our targets for screening are about cancer
detection and not about detecting
killing cancers,” he said.
As a side effect of the screening programme, the medical team
finds cancers that probably would
not develop or kill anyone in their
normal life expectancy, in addition to those that really need
treatment.

Matching high-risk disease biology with chemotherapy is possible
now, but it is still tricky to identify
cancers that are low-risk biologically and that probably would not
need the full gamut of treatment
like chemo, radiation therapy and
surgery.
Being able to tell the difference would have a huge impact
for patients, since overdiagnosis
leads to overtreatment, and all the
unnecessary discomfort that comes
along with it – psychosocial impact,
stress, etc.
“Things are just starting to
improve on that front, as the medical community is getting better at
characterising low-risk cancers, and
even the low-risk pre-cancer stage,
which may not require any intervention at all. Low-risk ductal carcinoma in situ (DCIS), which can now
be spotted early with mammography and confirmed by a biopsy,
might never become cancer; and if
it does, it would do so much later
on in life. For these cases, it might
be more interesting to offer active
monitoring rather than treatment
right away,” Wallis suggested.
“We have to move to the next
step down, i.e. potentially not offering any form of treatment at all.
We expect that the cancers would
not grow or would only grow very
slowly, and by monitoring we would
find those that need treatment. To
be quite honest, it is more likely, in
these cases of low-risk DCIS, that
the person dies from a stroke, road
accident or any other cause rather
than cancer.”
The risk of these DCISs is so low
that some people would like to
reclassify them as indolent breast
lesions or idle lesions, rather than
calling them cancer. DCIS can be
detected with imaging potentially
ten to fifteen years before it presents clinically, which would leave
plenty of time to assess whether a
lesion turned cancerous or not.
There is a whole spectrum of
those low-risk cancers that need
to be considered and could benefit from active monitoring, i.e. by
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performing mammography once a
year. Only a few studies are available so far on the topic, but results
suggest that not carrying out surgery made no difference in mortality in low risk DCIS after a 20-yearlong follow-up.
Three international randomised
controlled trials are expected to
shed more light, by looking specifically at active monitoring versus
surgery for low risk DCIS. These
are the LORIS (The LOw RISk DCIS
trial), LORD (LOw Risk DCIS), and
COMET (Comparison of Operative
versus Medical Endocrine Therapy
for Low Risk DCIS) trials, each with
a 900-patient cohort.
“The next trial going on in the UK
is called PRIMETIME and will tackle
invasive cancers, the ones we know
that can potentially spread over the
breast. We are offering women aged
over 60, with small, low-risk cancers
to opt into radiotherapy or opt out,
with the anticipation that radiotherapy is unlikely to offer them
any benefit,” Wallis said.
Another trial – SMALL – just got
funded in the UK and will follow
850 women aged over 60 with tiny
low-grade invasive cancers over five
years, after offering them the opportunity to be treated with vacuum
biopsy, which is easier than surgery,

and subsequent radiotherapy, versus surgery and radiotherapy.
Prostate trials carried out in
10,000 men with low risk prostate
disease have already shown that
there was no difference between
active monitoring and surgery in
terms of mortality. “But clearly the
side effects of surgery, for example,
impotence, were far worse than not
doing anything,” Wallis said.
For breast cancer, surgery can
have a psychosocial impact and
cause chronic pain, infections,
swelling of an arm, and of course,
the associated risk of performing
general anaesthesia.
Historically breast cancer has
been treated with surgery and chemotherapy, but women have more
options now.
“Surgeons and the medical team
peddled the idea that cancer is
there and has to come out for years,
because that is all we had to offer.
Now we are looking at giving less
surgery and chemotherapy because
everything has side effects. We
really want to inform women and
get them to understand that not all
cancers are a death sentence, and
treatment can have significant side
effects, so it might be worth trialling a different approach, such as
active monitoring,” he concluded.

State of the Art Symposium
Saturday, March 2, 16:00–17:30, Studio 2019
SA 16 Breast cancer screening and treatment: how much is
too much?
»»Chairperson’s introduction
G. Forrai; Budapest/HU
»»Overdiagnosis in breast cancer screening: the epidemiologist’s
view
S.W. Duffy; London/UK
»»What can the radiologist do to limit overdiagnosis?
R.M. Pijnappel; Utrecht/NL
»»Are there breast cancers we do not have to treat?
M.G. Wallis; Cambridge/UK
»»Panel discussion: Which one is the real villain, overdiagnosis
or overtreatment? For what reason breast screening and
diagnostics is blamed?
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CEUS is ready for clinical
paediatric use, argues UK pioneer
P
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L

Professor Paul Sidhu is Professor of Imaging Sciences at King’s College London and
consultant radiologist at King’s College Hospital, where he helped pioneer contrastenhanced ultrasound (CEUS), a technique that can potentially be used to image children
just as well as adults, in reduced time, and without the downsides of radiation and toxicity.
Professor Sidhu will make the case for CEUS use in paediatric radiology today during the
Luigi Oliva Honorary Lecture.

Professor Paul Sidhu from King’s
College London will argue for CEUS
use in paediatric radiology in today’s
Luigi Oliva Honorary Lecture.

There is no question that ultrasound is the most child-friendly
imaging technique. The modality
has countless benefits for young
patients: no ionising radiation, no
sedation or anaesthesia, and ease
of use, to name a few. “Ultrasound
is the most suitable modality for
imaging children, as they don’t have
to stay still. Parents can be present
during the examination to support
their child. The radiologist can stop
and start the examination without
losing information, plus children
have low body fat and are better
suited to ultrasound,” Sidhu said.
Adding a contrast agent to ultrasound has been shown to improve
diagnosis tremendously in applications where vascularity or
haemo-dynamics must be assessed
in real time. With CEUS, in the
case of focal liver lesions, which
are often difficult to characterise
in adults and children on B-mode
ultrasound alone, essential information from the arterial and portal venous phases aids diagnosis
in minutes without needing CT or
MR imaging. This alone should be

a decisive argument for widespread
CEUS use in the paediatric population, Sidhu explained.
“The combination of contrast
with ultrasound allows for a more
detailed assessment of the pattern of vascularity and dynamics
in a continuous fashion for three
to five minutes in real time, and it
can be repeated as many times as
necessary. The child does not need
to keep still, and all the same focal
liver characteristics seen in the
adult are seen in the child. The ability to come to a clear diagnosis, with
a single imaging examination is a
great relief for the parents, often
present with the child during the
examination, rather than remote as
with CT or MR imaging,” he said.
With CEUS, radiologists can
obtain a lot of information in the
first five minutes following the
injection, the time window that the
contrast agent lasts in the blood
pool. This is more than enough
to carry out the examination and
make a conclusion. The technique
can be used in every possible scenario from trauma to disease imaging, with great results. “Imaging
with ultrasound in children is the
most useful and informative procedure,” Sidhu concluded.
Professor Sidhu pioneered CEUS
with his team at Kings College Hospital in 1996 and has since applied
it in many areas including liver
lesions, abdominal trauma, kidneys,
testi and in the lungs. “We have
also used the technique with intracavitary deliniation via indewelling catheters, aiding management of
infective collections,” he added.
Another major benefit is that ultrasound contrast is safe. Contrast reactions in all imaging procedures are
a recognised complication, both in
adult and paediatric radiology. Iodine
contrast used in CT can cause allergic
reactions and renal impairment. Gad-

olinium used for MRI may also present a problem, as the long term effects
of some agents are still unknown.
Administering an anaesthetic in
a child, as is required for most MRI
examinations, is also not without
risk. “We don’t know the effect on
the developing brain; there are some
issues there. MRI remains challenging to carry out in children, because
they have to keep incredibly still. The
examination takes between 15 and
20 minutes and requires sedation
or general anaesthesia. Parents can
often be in the room, but many precautions need to be observed.”
With CT, staying still is often
manageable for the short period of
the examination, but some younger
children, particularly acute trauma
patients, may need sedation.
A downside of CEUS is that
you have to administer contrast
through an intravenous injection,
similar to CT and MR imaging, and
putting a venous line in children is
often not easy for patients and professionals alike. To circumvent the
association of pain with the contrast ultrasound examination, the
ward-based paediatric team manage the line insertion. “The child
has the intravenous line inserted in
the ward by the paediatrician, not
in the radiology department. So we
become the good guys,” he said.
A fact that radiologists need to be
aware of if they are to use CEUS is
that they will use a contrast product, which, in children, is off-label,
i.e. not licenced in that group age.
SonoVue, the contrast agent that
is used for that kind of imaging, is
only licenced for focal liver lesion
assessment in the USA.
This is acceptable, as 70% of
drugs used in children are off-label, Professor Sidhu pointed out.
“Legally, if the drug is shown to be
useful and the doctor takes responsibility, there is no issue.”

An amoebic abscess in an 8-year-old
boy with a pyrexia following recent
diarrhoea. The contrast-enhanced
ultrasound demonstrates the wall
irregularity and the enhancing septations of the abscess, allowing for
safe percutaneous catheter drainage.

A 4-year-old boy with abnormal
liver mass, found to have a large
liver lesion on ultrasound. The contrast-enhanced ultrasound examination shows washout, a hallmark of
malignancy; a hepatoblastoma.
(Images provided by Prof. Paul Sidhu)

The practice is actually very common as investigation into licencing
medication for children is almost
non-existent because “it costs so
much”, according to Sidhu.
Three things allow physicians to
administer medication in children.
First, there is evidence in the literature that people are using it; second,
it has been proven to work; and last,
the physician takes the responsibility when administering the drug.
However, there is only a very
small risk of an allergic reaction.
In adults that risk is estimated to
be 0.0086%. “That risk is smaller in
ultrasound than CT or MR imaging. A lot of the CT drugs have

never been subjected to clinical trials in children, but they are used
all the time. The substance used in
the ultrasound contrast product is
inert and the risk of allergy is low.
Nevertheless the procedure should
always be performed in a setting
with resuscitation equipment available and trained personnel,” Sidhu
added.
CEUS has become widely used
in adult imaging, but use in different countries varies, with widespread use in China, Korea, Japan,
Germany, Italy and the UK. The
development of paediatric contrast
ultrasound imaging is likely to follow a similar pattern.

Luigi Oliva Honorary Lecture
Saturday, March 2, 12:15–12:45, Room A

Contrast-enhanced ultrasound in paediatrics:
ready for clinical practice?
Paul S. Sidhu; London/UK
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ET2019
EUROPEAN CONFERENCE ON EMBOLOTHERAPY

EMBOLOTHERAPY
The latest addition to the CIRSE conference family
focusing exclusively on a key area of interventional radiology:
embolisation in all its applications.

June 26-29 | Valencia | Spain
M A S T E R I N G

E M B O L I S AT I O N

Some highlights from the ET 2019 programme
Special Topic Sessions
Examining the current evidence on new or controversial developments
in embolotherapy.
Technical Focus Sessions
Highlighting the latest trends in specific embolic materials, delivery
systems and advanced guiding modalities.
Case Remedy Sessions
Featuring case discussions including therapy options, technical aspects,
outcome and follow-up.
Morbidity and Mortality Conferences
Looking at the “bad days” as well as the “good days” in the angiosuite.

www.ETconference.org
Cardiovascular and Interventional Radiological Society of Europe

C RSE

EARLY BIR
D
FEES UNTI
L
MARCH 21
!

HIGHLIGHTS

ECR TODAY | SATURDAY, MARCH 2, 2019

7

BY MÉLISANDE ROUGER

Future tumour boards: how to
maximise imaging’s contribution
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Multidisciplinary tumour boards are essential in the treatment of neoplastic disease, but
they are very time consuming for all specialists involved, especially the radiologists, whose
contribution starts well ahead of the meeting. It is essential to develop strategies that can
help radiologists save time, and new approaches are already emerging, as a panel of experts
will explain today in a New Horizons session on the subject.
Recent evidence has shown that
multidisciplinary tumour boards
(MTBs) improve diagnostic accuracy, adherence to clinical practice
guidelines, and clinical outcomes.
They have become vital to oncology treatment and are increasingly
common in hospitals, especially in
comprehensive cancer centres.
It is important that MTBs do
not collide too much with everyday practice. When the radiology
department has enough staff, this
may not prove too complicated,
but when resources are tight, fitting MTBs into a busy schedule
may prove challenging, according
to Prof. Daniele Regge from Turin,
Italy.
“We have about 18 MTBs and
we are about ten radiologists; that
means that each of us has to attend
a lot of these meetings, probably a
couple a week, and prepare cases.
Each tumour board takes approximately four hours to prepare and
attend,” he said.
Data shows that the radiologist
is a top game changer in the treatment of patients with cancer. When
a decision is taken, the radiologist gets the right interpretation in
about 60% of cases, evidence shows.
But most of the time, radiologists’
contributions to an MTB are pretty
straightforward; they receive the
cases with the images via email, and
send back their reports using the
same channel. This prompts many
to believe that maybe they should
not be attending all the meetings.
“It is unclear whether we should
attend all MTBs. However, it is absolutely necessary that we do when
we are really useful,” Regge said.
Radiologists should be present
for cases that require a lot of surgery preparation, such as breast
cancer, in which the surgeon and
the oncologist may need support
to understand mammography and
MR images.
“You can remove a nodule and be
very conservative. If surgery is mastectomy, you do not want to take
out the whole breast; it depends
how much of the breast is involved.

Radiologists are pivotal to the success of multidisciplinary tumour boards;
here at the Geneva University Hospital. How to strengthen their role on these
boards while keeping workload under
Acontrol, will be discussed in today’s B
New Horizons session. (Provided by Prof. Christoph Becker)
Example of a structured report of a patient with metastatic lung cancer.
Structured report allows links to key images, supports measurements and
identification of regions of interest and has a template-driven content and
structure. Structured report enhances collaborative reporting and could be
implemented in MTBs to improve efficiency and accuracy of consultations.
(Provided by Prof. Daniele Regge)

You need to know if the tumour is
not too close to the bone, and have a
lot of other information to prepare
for surgery. The radiologist can give
key information to decide whether
and how it should be done,” he said.
Attending MTBs really boils
down to time. The first solution
is to have more staff to perform
image interpretation or reinterpretation, to free up time for the subspecialised senior radiologists who
will attend the MTB. “We often have
to reinterpret images and compare
results. That means spending even
more time preparing for the meeting than attending the meeting,”
said Prof. Christoph Becker from
Geneva, Switzerland.
For the meeting to run smoothly,
infrastructure must be suitable.
Rooms hosting the MTBs must
be equipped with enough monitors and double projection systems
to access and view the electronic
patient record (EPR), PACS images,

and other teleradiology and IT tools
that may be used in workflow and
need to store huge data volumes.
In the future, MTBs will need to
include more integrated diagnostic
information, Becker believes. “We
will need to integrate this information ahead of the meeting, from
all disciplines involved – radiology,
pathology, nuclear medicine, genetics and molecular medicine. Personalised medicine in oncology
requires having a global overview
of diagnostics,” he said.
Extracting data from the EPR
will also prove essential and future
developments in data science will
make this increasingly possible.
The structured report (SR) will
also certainly be instrumental. “In
colorectal cancer, radiologists must
provide a lot of information to both
surgeons and oncologists on the
distance between the tumour from
the anus or tumour extension.
Being able to put all that informa-

tion in the SR in a very systematic
way, together with all the measurements you need to help prepare surgery, will help. Simple format templates will help expedite the MTB,”
Regge said.
Advances in artificial intelligence will boost SR, and computers will take over the simple tasks.
“The whole workflow will become
intelligent. Computers will collect

New Horizons Session
Saturday, March 2, 16:00–17:30, Room F2
NH 16 The tumour board of the future
»»Chairperson’s introduction
M. Prokop; Nijmegen/NL
»»How to set up and run a multidisciplinary meeting
C. Dromain; Lausanne/CH
»»Preparation for tumour boards: how to increase efficiency of
the radiologist?
D. Regge; Turin/IT
»»Physical or virtual multidisciplinary meetings?
E. Neri; Pisa/IT
»»Maximising the added value of tumour boards
C.D. Becker; Geneva/CH
»»Panel discussion: How to strengthen the role of the radiologist
in multidisciplinary tumour boards while keeping workload
under control
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the information on tumours automatically for SR and we will just
have to check that everything is
accurate and sign the report. It will
speed up the whole process and
you can attend the MTB and play
an increasingly clinical role, by
becoming more and more involved
in treating the patient and spending less time detecting lesions,”
Regge concluded.

The Artificial
Intelligence
Exhibition (AIX)
Making its grand debut at ECR
2019, the AIX brings the hottest
topic in radiology to the heart of
the technical exhibition.
Meet the innovators applying
machine learning, deep learning
and big data to medical imaging,
and take in illuminating sessions
at the AIX Theatre. You can even
start your own deep learning
adventure thanks to self-paced
training provided by Nvidia’s Deep
Learning Institute in partnership
with the ESR.
Whether you’re exploring AI for
the first time, researching it, or just
want to chat about the future over
a free juice at Algorithms Bar, the
AIX is a must visit at ECR 2019!

The AIX is located in the X1 hall.
For more details, and the full
AIX Theatre programme, visit
www.myESR.org/ai
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From the pericardium to
cardiac veins: often forgotten cardiac
structures

BY BECKY MCCALL
RV

Medical imaging professionals need to understand that spinal examinations of children
and adults are very different, with entities in children that can be easily overlooked
compared to adults, according to Prof. Pia Sundgren, from Lund University in Sweden.
Today she will give a keenly awaited presentation to ECR 2019 delegates about imaging
strategies in spinal trauma.
“There are injuries in the paediatric spine that we simply do not see
in adults,” she told ECR Today.
Sundgren explained that in the
child, it is more common to have
a high cervical spine injury due to
muscle weakness, and a larger and
heavier head in proportion to the
torso and rest of the body.
When comparing like-for-like
injuries in the child and the adult,
the paediatric spine is less likely
to experience the same severity of
damage. “Also, due to the plasticity
and flexibility of the under-developed paediatric spine, there can be
injuries to the spinal cord without
spinal fractures,” she said. “In the
child, the cord itself gets damaged,
but the spinal column can move significantly, resisting injury, whereas
in the adult it moves less, so a spinal
injury will often also result in bone
fracture and/or ligamentous injury.”
Turning to imaging strategies,
Sundgren pointed out that increasingly her team is using multi-detector imaging for the spine, although
radiographs are still occasionally
used for injuries in children.
“If there is any suspicion of neurological deficit, we have to perform MRI because this is the only
way to see the content of the spinal cord. It cannot be seen properly
with CT,” she said. “We need MRI
for neurological deficits, or if the
patient is traumatically injured in
such a way that a normal neurological examination is not possible.

This helps us exclude neurological
injury as well as ligamentous injuries that are likewise more visible
on MR than CT.”
Sundgren added that, whether
severe neurological symptoms are
obvious or not, if a rip or tear of the
ligaments is observed, or if the spinal canal is narrowed secondary to
posterior osteophytes and degenerative change, this could indicate the
need for MRI to eliminate or assess
the risk of injury to the cord itself.
She noted that it was also important not to overlook ligamentous
injuries that can be easily missed,
and ligamentous injuries per se
can result in an unstable fracture
and this might require repair with
screws and plates.
Turning to some of the newer
developments, Sundgren highlighted the technique of diffusion
tensor imaging (DTI), where the
white matter tracts in the spinal
cord are imaged. Studies have
shown that this can help to predict
clinical outcome, and risk of permanent damage for the patient.
If the patient has severe damage, the signal indicates a pathology, she noted. “The question is
whether we really need this in
daily clinic practice to see a pathology. It is actually more useful for
making predictions about longterm patient outcomes, with studies showing that changes in DTI
measurements are correlated with
long-term outcomes.”

A procedure is performed in a hybrid operating room at the Mediterranean
Institute of Oncology, using CT and C-arm systems simultaneously. (Provided
by Prof. Luigi Manfrè)
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Joining Sundgren at the session
will be other distinguished speakers from Europe and the United
States, including Prof. Luigi Manfrè,
Director of the Minimally Invasive
Spine Therapy Department at the
Mediterranean Institute of Oncology, Viagrande, Catania, Italy, who
will discuss some cutting-edge techniques. Minimally invasive spinal
interventions have revolutionised
medicine, he explained.
“We want to be less aggressive and
use small instruments, but if we are
minimally invasive (methods), then
we need a way to see what is going
on, and for that reason we use x-ray
or CT,” he said. “My operating room
comprises a surgical CT unit and
a C-arm for x-ray. We combine the
two systems so we can operate on
the patient without a large incision
but still see what we are doing.”
Approximately 75% of all spinal
surgeries can be performed with
minimal invasion, and this set-up
is advantageous for patients and
surgeons.
“There is no general anaesthesia
– 90% use local anaesthesia, reducing risk,” said Manfrè. “The incision
is small and made with a needle,
not a knife, and there is minimal
pain. Post-operative rehabilitation
is nearly zero and patients leave
within 24 hours.”
He also highlighted that less time
in hospital for the patients, as well
as a less invasive procedure, translated into reduced costs.
For clinicians, using CT is associated with fewer complications
because the interventionalist can
clearly see what they are doing.
Manfrè added that CT is often considered more powerful than x-ray
and more risky, but a recent study
shows this is not the case.
“Conventional x-ray spreads 360
degrees around the patient, while
with CT focused on spine, a very
low radiation level is sufficient for
surgery. Our data show that CT
reduces radiation exposure by 90%
compared to conventional x-ray,” he
said.

continued on page 10

#ECR2019

A

C

B

D

24-year-old man was involved in a motocross accident. Multiple burst
fractures of the cervical vertebral bodies were demonstrated on cervical CT
with bone windows (A–C). MRI of the cervical spine demonstrates oedema
and contusion of the cervical cord as seen as high signal in the cord on the
T2-weighted sagittal images (D). (Provided by Prof. Pia Sundgren)

Special Focus Session
Saturday, March 2, 08:30–10:00, Studio 2019
SF 13b Cutting edge imaging and minimally invasive
interventions of the spine
»»Chairperson’s introduction
J. Van Goethem; Antwerp/BE
»»Imaging strategies in spine and spinal cord trauma
P.C. Maly Sundgren; Lund/SE
»»Advanced imaging of spinal cord lesions: do we need DWI,
perfusion and spectroscopy?
M.M. Thurnher; Vienna/AT
»»Spinal CSF leaks: the precise ‘roadmap’ for clinicians
J.S. Ross; Phoenix, AZ/US
»»Cutting edge minimally invasive spine interventions
L. Manfre; Catania/IT
»»Panel discussion: How can we make spinal imaging better?
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continued from page 9

Manfrè also plans to address
minimally invasive treatment for
vertebral fractures.
“Here in Italy, there were almost
600,000 fractures in 2017, with a
calculated increase of 22.6% for the
coming year, making this is a social
problem. It affects quality of life sig-

nificantly with inability to work, a
need for lots of treatment and rehabilitation lasting overall for around
two or three months,” he noted.
By placing a needle into the vertebra and injecting some glue-like
cement (PMMA), the fracture is fixed
in seven minutes, making it solid, he
continued. “I’ve treated a boxer this
way – he had a fracture on Mon-
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day, treatment on Thursday, and he
went back to box on Saturday. It’s an
instant glue that lasts forever.”
At today’s session, he will
also describe two CT-mediated
treatments for localised vertebral tumours: radioablation and
cryoablation.
“This involves burning the
tumour at approximately 60

degrees, or alternatively freezing it
at minus 80 degrees Celsius. In specific cases we can completely cure
the patient,” said Manfrè.
These treatments are important
because vertebral metastases are
very common and are a leading
cause of mortality. It has been calculated that almost 35,000 new
cases per year occur, he added.

“We have a mass of devices now,
but in medicine there’s a saying,
‘God gave a limit to wisdom but
not to stupidity.’ The fact we have
so many things doesn’t mean we
have to use them all. The biggest
problem is so-called ‘over-treatment’. You might have a weapon
but you don’t have to use it,” he
concluded.

BY EDNA ASTBURY-WARD

Why patient safety and
communication are more about EQ,
and not just IQ
Patient safety and communication are not just about IQ (intelligence quotient), they’re
also about EQ (emotional quotient), according to Dr. Erik Briers, a patient advocate from
Hasselt in Belgium. At this afternoon’s joint session organised by the ESR and the European
Federation of Radiographer Societies (EFRS), the focus will be on how good communication
can enhance patient safety in medical imaging.
Communication between the
radiologist and the patient should
be honest and easy to understand so
that the patient is made to feel safe
and secure and have confidence in
the outcome, he noted. Clear communication from the multidisciplinary team is the essence of good
practice, and patients must be able
to access comprehensible information from all levels of healthcare
professionals at any point along
their journey to diagnosis.
Furthermore, he thinks that
engagement should begin at the
local radiology department level
and that patients’ concerns around
safety are less to do with the procedure they are about to undergo and
more to do with the reason why
they are there.
“Patients are worried about their
diagnosis and radiologists can play
a big part in allaying patients’ anxieties if they explain procedures such
as what contrast agents are used
for and why intravenous lines are
needed prior to the procedure,” said

Briers, who is a board member of
the Europa Uomo, a European coalition of patients supporting groups
for prostate diseases.
He is convinced that patient
advocate groups are useful for
improving personal understanding about diagnostic procedures
because they relieve anxiety and
provide good information. There
is nothing like learning from those
who have undergone the procedure, but he cautions that objectivity is also necessary when taking
into account patients’ stories.
As a member of the ESR Patient
Advisory Group, he has collaborated on the development of
numerous patient leaflets that
explain about contrast agents and
radiation risks. He also reviews
patient leaflets for complexity and
level of prior knowledge required,
and reckons that good quality leaflets help to improve awareness of
radiation dose.
A number of versions of the same
document need to be designed to

accommodate for different levels
of understanding and intellect
within the patient population, Briers continued. Interestingly, 70%
of the population have IQ levels
of between 85 and 115, but in terms
of quality-of-life years, there is a
12-year difference between people
at the lower end compared to those
at the higher end of the IQ scale.
Fellow speaker Dr. Adrian Brady,
a consultant radiologist from
Mercy University Hospital in
Cork, Ireland, noted that allaying
patients’ concerns during their
journey from investigation to diagnosis is important because of the
value they attach to the process,
but measuring value is not without its difficulties.
“A negative imaging outcome is
of incalculable value to patients,
yet its significance is poorly
defined and almost impossible
to measure using traditional economic models of value-based
healthcare,” he said. “Value is only
measured from the point of diag-

nosis, but the bulk – if not all – of
a radiologist’s work occurs prior to
a diagnosis, and therefore the radiologist is effectively overlooked
when defining parameters in value-based healthcare.”
Brady, who is chairman of the
ESR Quality, Safety & Standards
Committee, suggested that some
conceptual economic models fail
to acknowledge the importance
and contribution that radiologists
make, even though they play a fundamental role in the diagnostic process in modern healthcare delivery.
He maintained that it is absolutely
vital that radiologists must be considered earlier on in the patient
journey when allocating resources
aligned with value-based healthcare, and parity with other medical
specialties is crucial if radiologists
are to be included in measurements of value.
Brady noted that the ESR published a position paper on value-based radiology in 2017, and
that members of the ESR’s val-

ue-based imaging patient group
are currently collaborating on a
multi-society position paper on
the same topic. Because some
current economic models are not
ideally designed to capture the
importance and value that radiology contributes in terms of either
financial or quality-of-life values,
the group hopes to be able to influence adaptation of value-based
healthcare models to include radiology in order to influence what is
measured.
At today’s session, Brady’s takehome message will be that one of
the most important elements of
the radiologist’s job in value-based
radiology is ensuring the appropriateness of a test and that it is
incumbent on radiologists when
advising other doctors to determine the correct test for the
patient.
“We need the right test that
provides the maximum information and the minimum harm,” he
concluded.

Joint Session of the ESR and EFRS (European Federation
of Radiographer Societies)
Saturday, March 2, 16:00–17:30, Room C
Patient safety in medical imaging
Moderators: A. Brady; Cork/IE
J. McNulty; Dublin/IE
»»EuroSafe Imaging and the European Basic Safety Standards
Directive: progressing patient safety
G. Frija; Paris/FR
»»Patient safety: beyond radiation protection
K. Azevedo; Faro/PT
»»Value-based imaging and patient safety
A. Brady; Cork/IE
»»Patient safety related education and training
J. McNulty; Dublin/IE
»»Patient perspectives on patient safety in medical imaging
E. Briers; Hasselt/BE

“We need the right test that provides the maximum information and the minimum harm,” said Dr. Adrian Brady, who
is shown here performing an interventional procedure.
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»»Panel discussion: The role of the ESR and the EFRS in
promoting patient safety

This session is part of the EuroSafe Imaging campaign.
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BY MÉLISANDE ROUGER

More than pals? Digitalisation
brings radiology and pathology
closer than ever
Are we seeing the start of a
deeper bond between radiology and
pathology? As pathology is heading
down the road to digital transformation, the two specialties could
become a power couple in healthcare, with considerable means to
improve oncological treatment. A
panel of experts will explore current and future areas of cooperation today in a dedicated session at
the ECR.
Radiology and pathology have
been working side by side for a long
time, complementing each other
to provide accurate medical information. But in the digital age, they
could join forces in ways that could
impact healthcare more positively
than ever, many believe.
“Radiologists
and
pathologists both work with images and
our workflow is very similar: we
perform image acquisition and
visualisation, and then write a
report. Digital images can now
also be viewed by pathologists.
Exploring new cooperation paths
is the natural evolution,” said
Prof. Luis Donoso Bach from Barcelona, Spain.

Radiology began digitalising its
services nearly twenty years ago
and pathology has just started
on that path, boosted by cheaper
equipment and digital storage
solutions that enable management
of the once challenging volumes
of information generated in daily
practice.
Obvious benefits can emerge
from
increased
cooperation
between the two disciplines. Physicians can get immediate access to
data that is needed in clinical routine. This can become very handy
in multidisciplinary tumour boards
(MTB), when data can be shared
both in the local conference room
and to remote participants. The risk
of breaking, losing or misfiling glass
slides also disappears.
These are two of the major
advances of working within a digital environment, according to Prof.
Katrine Riklund from Umeå, Sweden.
“Faster access and reduced risk of
confusion of patient data facilitate
clinical decisions and increase patient
safety. Another positive effect is the
possibility to have direct feedback
after punctures and biopsies. Digital-

Special Focus Session
Saturday, March 2, 08:30–10:00, Room B
SF 13a Radiology and pathology: will we ever be (digitally)
married?
»»Chairperson’s introduction
L. Donoso; Barcelona/ES
»»Are digital pathology and AI the definitive factors for the
merging?
P.J. van Diest; Utrecht/NL
»»How would the integration work?
P.J. van Diest; Utrecht/NL
»»What difference would there be for patients?
R. Palmqvist; Umeå/SE
K. Riklund; Umeå/SE
»»Panel discussion: What benefits are there to merge the two
specialties?

isation of pathology really is a step
forward, both regarding visualisation
and for smoothing out the work procedure in MTBs,” she said.
At Umeå University Hospital in
Sweden, digital imaging and digital
pathology data are already stored
in the same PACS, a solution that
tremendously improves workflow.
“In our PACS, radiology and pathology data are seamlessly accessible.
Working in an integrated PACS
gives you combined information
and helps save time when checking up results, planning a biopsy
or doing a follow-up after surgery,”
Riklund said.
The pathology reports are still
stored in another system, which is
not readable from the PACS, but
an ongoing integration solution is
under way.
In the future, a higher degree
of histopathology verification of
imaging findings would be the
easiest win in integration, Riklund
believes: “More developed integration with advanced multiparametric analysis of both pathology and
radiology data will increase the
information gained from the combined data.”
Because the information provided by medical imaging is increasingly similar to that obtained in
pathology, workflows could be
merged even more efficiently. Having common reports that blend
radiology and pathology information together is an idea that is
starting to make sense, according
to Donoso.
“In multidisciplinary teams and
especially MTBs, our cooperation is already consolidated. The
technology is here, but we are not
as efficient as we could be. So to
improve workflow, we could definitely provide a common report,”
he suggested.
A major drawback is that, when
it comes to digitalisation, pathology
still needs to catch up with radiol-

Prof. Luis Donoso Bach from
Barcelona, Spain, will chair today’s
session on digitalisation.

ogy. Nonetheless, digital initiatives
have emerged across Europe for the
past two years, as more and more
pathologists come to understand
the potential.
In the Netherlands, the pathology network PALGA has been running since 1990, and already connects all the labs throughout the
country. Most labs are now aware
that they must digitalise their services, according to Paul van Diest
from Utrecht, a pathologist who
will also take part in the session. “In
the next five years, we expect that
45 different structures will offer
digital pathology services across
the Netherlands,” he said.
Van Diest helped launch the PIE
project, a national platform for
safe exchange of digital images
and pharmacy labs, in 2018. Using
this tool enables rapid and low
cost consultation and use in provisions and panels, and leads to
improved results for the benefit of
the patient, among other benefits.
Dutch pathology services deal
with an average of 27,000 annual
cases, including 10,000 for second
opinions alone. The turnaround
time of findings can be up to 14
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AI

Faster access and reduced risk of
confusion of patient data facilitate
clinical decisions and increase
patient safety, states Prof. Katrine
Riklund from Umeå, Sweden.

days, with 15% of the cases taking
over four days. With PIE, van Diest
and his colleagues managed to narrow down that time to just a day,
during the pilot consultation that
was run between UMCU and Radboud UMC Nijmegen last summer.
In the future, artificial intelligence solutions will help improve
digital cooperation between radiology and pathology, experts on
both sides agree. “AI will enable
analysis of very large amounts
of data in a short time and easy
recognition of patterns that cannot be visualised today. What is
more or less hidden in the image
data now will be visible with the
help of AI algorithms, and we
will be able to combine multiscale
patient information with a focus
on quantitative analysis. Today, in
my department, we are only using
AI in clinical routine to a limited
extent, i.e. for determination of
metastatic burden in bone scintigrams, but in research there are
more ongoing applications, some
of which will help improve healthcare,” Riklund concluded.
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BY FRANCES RYLANDS-MONK

Early recognition of the signs can
help reduce stress levels at work
and prevent burnout
Stress at work is an increasingly common phenomenon, but radiologists still may not be
recognising the symptoms of burnout in both colleagues and in themselves, according
to expert speakers at today’s Professional Challenges session. Like all health problems,
identifying issues early and taking appropriate action is key to the cure.
Symptoms of chronic stress
occur in approximately half of all
healthcare professionals, leading
not only to diminished health and
quality of life among the individuals themselves but also to concerns
over patient safety, quality of care,
patient outcomes, and the sustainability of healthcare systems, said
Prof. Myriam Hunink, professor of
radiology and clinical epidemiology
at the Erasmus University Medical
Centre in Rotterdam, the Netherlands. Radiologists rank in the top
10 of medical specialists with burnout, and they tend to be among the
least unhappy too, she noted.
In her presentation, she will
highlight the main symptoms of
burnout: emotional exhaustion;
a detached, callous, cynical attitude; and a feeling of personal
inadequacy.
Chronic stress and burnout are
due to an imbalance between stress
factors and resources, she noted.
Stress factors range from ambition,
perfectionism, self-criticism, and
constant electronic connectivity to
interpersonal conflicts, employer
demands, litigation, digitalisation,
complexity of care, and financial
concerns. However, radiologists can
be resourceful, and use tools such
as resilience training, healthy lifestyle, social support, meaningful
activities, effective communication,
and efficient work processes.
“To combat burnout among radiologists and radiographers, and
thereby improve the quality of care,
effective interventions are needed
at both organisational and individual level,” she told ECR Today ahead
of the congress.
In today’s session, panellists and
delegates will discuss the signs and
symptoms of chronic stress and
burnout, the factors that lead to the
problem, and preventive measures
that can lead to active work engagement and well-being among radiology professionals. Hunink pointed
to excellent information provided
by the U.S.-based National Academy for Medicine (see https://nam.
edu/clinicianwellbeing/).
“If there is one thing I hope delegates take away with them from the

presentation, it’s this: be aware of
the symptoms in yourself, in your
peers and your employees – and
actively do something about it,” she
pointed out.
Speaking about his own personal
story, Dr. Markus Berger, chief of
radiology at the Swiss Paraplegic
Centre in Nottwil, will reveal how
a breakdown in the spring of 2012
presented as physical symptoms,
including dizziness, when driving
his car to work one morning. An
MRI of the brain showed nothing abnormal, but the next day he
began to swerve again in his car.
“Looking back now, I had been
having problems sleeping for six
months or so and waking up in
the early hours with unstoppable
ruminating thoughts. There had
also been symptoms during the
day, like occasional irregular heartbeats or eczematous rashes that I
had never paid much attention to.
I realised that I wasn’t happy at
work anymore and something had
to change,” he said.
Berger negotiated six weeks
of part-time work, and used this
period to recuperate at home and
take long walks. He regained his
balance and began to ride his bike
again. He also underwent further
cardiac and neurological tests, but
despite the irregular heartbeat and
dizziness, the results revealed no
major abnormality. After the summer, Berger returned to full-time
work, but still his sleep was disturbed and he didn’t feel happy.
Fortunately, a colleague from
outside of radiology told him about
Mindfulness-Based Stress Reduction (MBSR) and suggested he tried
it to relieve his symptoms.
“I was sceptical as it seemed
wishy-washy, but I signed up. The
first meeting was a shock: people
sat on the floor, surrounded by candles. At each meeting, we did body
awareness exercises that generated
strange feelings and sensations.
However after four weeks I started
sleeping well again,” he recounted.
According to Berger, mindfulness
is an essential tool to live well, and
he practises it in short 20-minute
sessions alone every morning, con-

centrating first on breathing, then
on separate body parts, then the
body as a whole, gradually becoming more aware of the self. The idea
is to be aware of actual present
moment experience – even if only
for a few moments – rather than
dwell in the past, worry about the
future or mentally be elsewhere.
Importantly for him, he has been
able to spot early symptoms in several colleagues and help them find
similar programmes.
“Burnout can happen to anyone,
but there are ways to get out of it.
The solution isn’t complicated but
it’s still difficult because you have
to find or make the time in a busy
schedule,” he said.
For Berger, the eight-week MBSR
group programme was ideal, particularly because he could interact
with other participants. Similar
techniques are also available online,
or can be accessed via books and
CDs.
Mindfulness is not only a possible fix for burnout or depression
but also it can serve as a preventative measure. Furthermore, it enables radiologists to live more consciously – and, as a result, be better
doctors, he said, adding that studies
have shown that mindful individuals concentrate better and are less
inclined to jump to conclusions.
He pointed to a study in which
participants were shown a video of
two teams passing a ball between
team members. Study participants
had to count how many times one
of the teams passed the ball, and
then afterwards were asked if they
noticed anything unusual in the
clip. While participants gave near
to correct answers about the number of passes, around half of them
missed the huge gorilla that strolled
through the group of players in the
middle of the video.
This idea of busy radiologists
missing a relevant finding because
they are looking for something
else is not new, but stress and the
pressure to be productive plays a
big part in this, Berger noted. Mindfulness helps you see things you
wouldn’t necessarily notice when
you are suffering, he said.

Dr. Myriam Hunink meditates in her aikido clothes in the dojo.

Professional Challenges Session
Saturday, March 2, 08:30–10:00, Room C
PC 13 Working in radiology: burnout and bore-out or engaged
and passionate?
»»Chairperson’s introduction
M.G.M. Hunink; Rotterdam/NL
E. Metsala; Helsinki/FI
»»A personal story
M.F. Berger; Nottwil/CH
»»The role of technology in the job satisfaction and well-being of
radiology workers
S. Aarts; Maastricht/NL
»»Dealing with daily battles: factors that lead to chronic stress
and burnout
A. Montgomery; Thessaloniki/GR
»»From chronic stress and burnout to work engagement,
meaningful work and employee well-being
J. Hakanen; Helsinki/FI
»»Panel discussion: Achieving well-being among radiology staff
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BY KATHARINA MIEDZINSKA

From the pericardium to
cardiac veins: often forgotten
cardiac structures

CA
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Imaging the heart is a complex matter, not least because of its perpetual motion and
the small size of some of the structures that need to be evaluated. However, despite
these and other challenges, imaging of the heart has advanced massively in recent
years, today playing a central role in the recognition, characterisation, monitoring, and
successful treatment of a wide range of cardiac diseases. Chief among them is, of course,
cardiovascular disease, the most common cause of death worldwide and thus, an important
focus for cardiac imaging … but sometimes at the cost of other structures.
Cardiac imaging techniques tend
to focus on the left ventricle, coronary arteries and cardiac valves,
particularly in the adult patient.
This reflects the prevalence and
significance of diseases affecting
these structures in the general population, according to Dr. Charles
Peebles, from the department of
cardiothoracic radiology at the University Hospital Southampton, UK,
who will chair today’s session.
It is therefore possible that other
areas of anatomy are overlooked or
overshadowed, even though anomalies of these structures may be the
cause of significant pathology and
lead to a broad range of difficulties
in cardiovascular interventional
procedures. In today’s session, four
experts will bring some of these
structures back into the spotlight.
“The session will focus on areas
of anatomy and their functional
significance, that are often forgotten in the primary cardiac analysis,”
said Peebles, who expects the session to offer delegates comprehensive knowledge of often forgotten,
but no less important cardiac structures, and imaging techniques available to evaluate them.
Starting the session off will be
Dr. Alain Nchimi Longang, from
the department of medical imaging
at the Centre Hospitalier de Luxembourg, who will familiarise ECR
delegates with pericardial diseases,
which encompass a wide spectrum
of clinical conditions. According to
Nchimi Longang, delayed diagnosis and inappropriate management
of these conditions are associated
with high morbidity and mortality, whereas appropriate treatment

A

may dramatically relieve patient
symptoms.
In his presentation, he plans to
specifically address the basic spectrum of disease processes affecting the pericardium, physiological
effects of pericardial disease on cardiac function, the definition of pericardial syndromes, and the specific
advantages and weaknesses of CT
and MRI in evaluating pericardial
diseases and differentiating normal
from abnormal findings.
Following
his
presentation,
Dr. Gorka Bastarrika, from the
department of radiology at the
University Clinic of Navarra, Pamplona, Spain, will discuss the right
ventricle (RV), focusing especially
on normal appearances of the
right ventricle on CT and MRI,
appearances and physiology of
RV volume and pressure loading,
and adverse prognostic markers
related to the RV.
However, the pericardium and
the right ventricle are not the only
often forgotten structures; epicardial fat also joins the list. “For
radiologists, knowledge about epicardial fat is of vital importance
and with non-invasive imaging it is
not only possible to measure it precisely, but also to reveal its role in
cardiovascular disease,” said Assoc.
Prof. Dr. Katarzyna Gruszczyńska,
from the department of radiology
and nuclear medicine at the Medical University of Silesia, Katowice, Poland. Her talk will address
the differences between epicardial
and pericardial fat and methods of
quantifying epicardial fat. She will
also try to answer the question of
whether epicardial fat should be

B

Two modalities used by radiologists to measure epicardial fat. A: Axial CT
image, epicardial fat (orange) lying directly on the myocardium, pericardial
fat (yellow) localised outside the pericardium. B: Cardiac MRI, short-axis view:
epicardial fat in blue, pericardial fat in yellow.
(Provided by Dr. Katarzyna Gruszczyńska)
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seen as a friend or an enemy of the
cardiovascular system.
“Epicardial and pericardial fat are
both localised in the mediastinum,
around the heart, with epicardial
fat tissue (EFT) being the layer of
adipose tissue located within the
visceral pericardium directly on
the myocardium, covering the coronary vessels, and pericardial fat
being located outside the parietal
epicardium,” she explained, emphasising that EFT is the metabolically
active visceral fat. “It is responsible for myocardial energy supply,
lipid-storage,
thermoregulation,
and endocrine secretion. There
has been growing interest among
researchers in EFT recently, as cardiovascular disease remains the
main cause of death in the developed world and as there is also
a relationship between EFT and
cardiovascular risk factors such as
obesity, metabolic syndrome, hypercholesterolemia, and coronary atherosclerosis burden. In many studies, patients with a high increased
calcium score also have a high
amount of EFT. So EFT can act as
both a friend and an enemy of our
cardiovascular system.”
Meanwhile, studies suggest that
EFT can act as an independent predictor of cardiovascular risk and
adverse coronary events. “Currently
available data for pericardial fat are
rather vague. Due to its close relationship with the heart and coronaries, EFT seems to be more interesting
for researchers,” Gruszczyńska said,
adding that traditionally, EFT thickness has been measured by ECHO.
“However, CT and MRI offer the
possibility of non-invasive quantification of EFT, and the dedicated
software already exists. Although
EFT is subject to research in diagnostic imaging, it is also useful to
recognise its anatomical variants,
as they could mimic disease.”
During her talk, Gruszczyńska
will discuss both methods, as well
as their strengths and weak points.
“I personally used cardiac MRI to
measure EFT on short-axis slices;
however, CT offers better spatial
resolution and is very fast. It is
important to accurately compare
these different methods and programmes and to validate them
against manual measurement.
Standardisation is the key to being
able to use EFT measurement as an
endpoint in clinical studies.”
Last but not least, Dr. Maja Hrabak Paar, from the department of
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CT angiography of the coronary
sinus in a patient with persistent
left superior vena cava draining
into coronary sinus and agenesis
of the right superior vena cava
performed for planning of left
ventricular lead placement in
cardiac resynchronisation therapy.
Right ventricular lead has already
been inserted.
(Provided by Dr. Maja Hrabak Paar)

diagnostic and interventional radiology at the University Hospital
Center Zagreb, Croatia, will discuss
anomalies of cardiac veins and
venae cavae, another important
issue in the context of often forgotten cardiac structures.
“When radiologists analyse cardiac
examinations, they usually focus on
arterial structures, while venous
structures are often forgotten,
although their anomalies can lead
to relevant shunts or cause difficulties in cardiovascular interventional
procedures,” she said. Hrabak Paar
uses the example of partial anomalous pulmonary venous return to
illustrate her point: “In this anomaly,

Partial anomalous venous return of
the right superior pulmonary vein
(arrow) into the superior vena cava.

one or more pulmonary veins does
or do not drain into the left atrium,
but to the right atrium or venae
cavae. Oxygenated blood is returning to the right side of the heart,
causing left-to-right shunting and
volume overload of the right heart.
The shunting can be even more relevant if this anomaly is associated
with a special type of atrial septal
defect called ‘sinus venosus atrial
septal defect’, which is located close
to the entrances of the superior
and inferior vena cava to the right
atrium and can be difficult to detect
with echocardiography.”
During her talk, Hrabak Paar
plans to familiarise ECR delegates
with the normal anatomy of pulmonary, systemic, and coronary
venous drainage and to go over
related common anomalies and
their clinical significance point-bypoint. “Understanding of venous
anomalies is essential for their
optimal interpretation and for the
avoidance of diagnostic pitfalls,”
Hrabak Paar concluded.

State of the Art Symposium
Saturday, March 2, 08:30–10:00, Room F2
SA 13 Cardiac: recalling the forgotten structures
»»Chairperson’s introduction
C. Peebles; Southampton/UK
»»Hide and seek: the pericardium
A. Nchimi Longang; Luxemburg/LU
»»Lost chamber: the right ventricle
G. Bastarrika; Pamplona/ES
»»Friend or enemy: epicardial fat
K. Gruszczyńska; Katowice/PL
»»Wrong ways: anomalies of cardiac veins and venae cavae
M. Hrabak Paar; Zagreb/HR
»»Panel discussion: Which test would you use, MRI or CT?
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BY VIVIENNE RAPER

Patients call on ‘friendly’ radiologists
to use non-medical language to boost
clarity and safety
Birgit Bauer had an MRI scan and a lumbar puncture with little understanding of why the
procedure was needed, and she was badly affected by the whole experience. Now she works
as a digital health and social media expert and a researcher into patient experience, and
at today’s session she will be among those discussing how improved communication with
patients can make radiologists better at their job.
In January 2005, Bauer sat in the
emergency room of her local university hospital. Her general practitioner had twice given her medication for double vision in her right
eye and she’d seen two ophthalmologists about it, but nothing had
helped. Later that evening, she was
moved to the neurology department, where long needles were
used to draw fluid from her spine.
This was followed by a high dose of
steroids, which she wasn’t informed
about, and then she was taken for
an MRI scan.
“I saw some documents and asked
for more information,” she told ECR
Today. “But I wasn’t informed about
what I was signing. I signed because
I trusted the doctor.”
The MRI was loud and vibrating.
Bauer is mildly claustrophobic and
soon had a panic attack. She also
had another infusion in her arm,
which she now knows was the MRI
contrast agent.
“I had no information whatsoever,” she said. “I pressed the emergency button in the MRI three
times, I think, and they gave me
pills to calm down, but the pills
didn’t help.”
Back in her hospital room, she
waited for a diagnosis. That evening,
the neurologist came to tell her in
highly technical language what was
going on and gave her some tissues.

She wondered what he was talking
about. He said, ‘Do you understand
me?’ And she said, ‘No, because I’m
not a medical doctor.’ By this point,
she’d been in hospital for three days.
Bauer was diagnosed with multiple sclerosis (MS). In today’s talk,
she plans to recommend that radiologists and other clinicians use
non-medical language when talking
to patients. Patients need to understand that MRI scans and other
examinations are used to monitor
progression of MS and other diseases and these results are significant to make informed decisions
about changes in medication and
new therapy options.
She believes her first MRI exam
could have been a much more
pleasant experience. Two to three
years after her first scan, her new
radiologist gave her stronger medication to relax her and used a bigger
machine with more space.
“His assistant gave me tips on
how to calm down without a pill,
and took the time to explain this to
me,” said Bauer, who lives in Abensberg, Germany.
A problem for radiologists is that
rapid technological development
increasingly removes them from
direct patient contact, explained Dr.
Adrian Brady, consultant radiologist
at Mercy University Hospital, Cork,
Ireland. There are more reports to

complete, and fewer opportunities
to give feedback to patients. Also,
many patients confuse radiologists
with other specialists and there’s
still a perception they hide from
patients in darkened rooms.
“If we want to educate patients
about what we do, it’s up to us to
achieve that,” he said. “And this
feeds into working out the best
mechanisms for communicating
patient information.”
Brady admits, however, that seeing every patient would be impossible. In his practice, he dictates
between 10,000 and 15,000 reports
per year, but he thinks radiologists
could set aside more time to meet
patients in special sessions.
Patient information could be
printed in a brochure or be displayed on a screen in the radiology
department, noted Erik Briers, PhD,
a patient advocate and prostate
cancer survivor based in Hasselt,
Belgium. Some Belgian hospitals,
for example, have waiting rooms
for each imaging modality, with
screens showing web presentations
about each procedure. To increase
the level of patient understanding,
it is important to ensure as much
information as possible is available.
“There is no one size that fits all
with information,” he said. “For
some, those presentations might be
too complex already, and for others,

The ESR Patient Advisory Group (ESR-PAG) was established in 2013 to bring together patients, the
public, and imaging professionals in order to collectively address and leverage developments in the field
of radiology. The ESR-PAG advocates for a patient-centred approach in the activities of the ESR, with the
aim of benefiting patients across Europe. The ESR is the first medical specialty society to successfully
launch a professional-patient body group that gathers patient representatives from various disease-specific fields. In 2018, the ESR-PAG launched concrete initiatives to enhance the group’s functioning with
the aim of playing a more prominent role in shaping ESR activities.
More information about the ESR-PAG and its activities can be found at the ESR website: myESR.org/
quality-safety/patient-information

ESOR ASKLEPIOS
Courses Europe 2019
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.

it’s only an introduction to what
they will want to know.”
Additional information may
include patient summaries in radi-

A radiologist demonstrates a finding to a patient.
(Provided by Dr. Adrian Brady)

ESR Patient Advisory Group Session
Saturday, March 2, 10:30–12:00, Room X
PA Communicating the role of the radiologist: best practices
to manage patient expectations
»»Chairpersons’ introduction
N. Bedlington; Vienna/AT
N.I. Traykova; Plovdiv/BG
»»Explaining the radiologist’s role to patients
A. Brady; Cork/IE
»»The patient perspective: sharing expectations and experiences
B. Bauer; Abensberg/DE
E. Briers; Hasselt/BE
»»Best practices: tools to optimise communication with patients
L. Robinson; Gatley/UK
»»Panel discussion: How to maintain the human touch in the
radiology department in an era of rapid technology adoption

Advances in MR Imaging
May 9-10,
Bucharest/Romania

Emergency Radiology (Trauma)
September 19-20,
Warsaw/Poland

Body Oncologic Imaging
May 16-17,
St. Petersburg/Russia

Most common GI Disorders
September 26-27,
Novi Sad/Serbia

Mechanical Thrombectomy
June 26-28,
Lille/France

Cardiac Imaging
October 9-11,
Graz/Austria

Musculoskeletal Radiology
September 13-14,
Madrid/Spain

Symposium on Imaging
Hallmarks of Cancer
October 24-25,
Lisbon/Portugal
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ology reports, Briers added. They
would be generated automatically,
and would bring the essence of the
report to the patient.

Multidisciplinary Approach
to Cancer Imaging
November 4-5,
Amsterdam/The Netherlands
Radiomics and Imaging Biomarkers
in Oncologic Imaging
December 12-13,
Heidelberg/Germany
For further information on the
detailed programmes and
registration, please visit esor.org
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BY COLM SAIDLÉAR

Dose management in paediatric
radiology – where to next?
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Carers, patients, staff and the public are more and more concerned with the radiation doses
that children receive while in our healthcare setting.
Why is it different this time to the
previous episode of care, which may
have occurred in a different location; why are protocols and therefore doses not the same; what does
that mean for me and the outcome
of my particular diagnostic interaction, and also, in the long term, with
regard to cancer risks? These are
challenging questions to us individually and as organisations. Can we
confidently, and from a position of
confidence, answer these questions
in a manner that is reassuring, and
do we have the evidence to back up
what we are saying?
Though risk benefit assessment should be scientific and evidence-based, it inevitably includes
social, ethical, cultural, and individual preference. The recent ICRP
2018 publication 138 on ‘Ethical

foundation of the system of radiological protection’ states that ‘Procedural values such as accountability, transparency and inclusiveness,
reflect the importance of allocating
responsibilities to those involved in
the radiological process (the radiology team including physicists)
and also of preserving the autonomy and dignity of the individuals
potentially or actually exposed to
radiation’. A demonstrative audit
tool has been proposed by Malone
and Zolzer that incorporates a
five value-based system, which
provides an ethical framework to
help judge and analyse situations
that arouse ethical concerns in
radiology.
Individual radiology departments and staff are always cautious about using radiation espe-

Hub & Spoke Model, delivering the right care in the right place, Children’s
Health Ireland

Be a STAR!
Visit the ESR Connect Studio
Share your ECR story

myESR.org

cially in high dose procedures, and
indeed investigate and propose
alternative non-ionising solutions
where possible. In the last decade, enormous strides have been
made to support this position,
not just by individuals, but also
by entire organisations. Where
imaging involving ionising radiation is required and justified, the
wider radiology community and
various international bodies have
produced guidance and regulatory
documents supporting and establishing the above basic principle
in detail. Implementation of the
ICRP concepts of incorporating
risk, justification and optimisation
into the imaging process has led
to the concept of keeping dose as
low as reasonably achievable while
producing appropriate diagnostic
images. This has come full circle
and has been consolidated under
the Council Directive 2013/59/Euratom (Basic Safety Standards) and
specifically in paediatrics with ‘The
Safety Report No. 71 of the IAEA
2012’ which highlights and requires
the ICRP concepts to be addressed.
That is taking a holistic view of
the patient’s journey from referrer
to specialist care, including their
entire healthcare journey. Recent
work by Kirk et al (EPOS 2018
poster) demonstrated the positive
impact that information leaflets
have on reducing parental anxiety
and satisfaction. Further initiatives include the book ‘The Gentle
Way’ published on the occasion of
the International Day of Radiology
(IDoR) 2015 by the European Society of Radiology, and more recently
RP 185 (European Guidelines on
Diagnostic Reference Levels for
Paediatric Imaging) by the European commission (2018) and the
ESR EuroSafe Imaging campaign
in Europe. These have all enabled
and empowered departments and
entire healthcare communities
to consolidate their policies, procedures, protocols and guidelines
while at the same time providing
international benchmarking tools
and dose reference levels.
This is an agenda item close to
my own heart as in Ireland we
are currently amalgamating the
three existing children’s hospitals
in Dublin into one single organisation, Children’s Health Ireland

The ESR Connect Studio
is located at the DC Box
opposite the church
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(CHI). CHI will have responsibility
for all paediatric care all over the
island of Ireland; that is, all paediatric patients who have a complicated and serious illness and need
specialist and complex care. A
hub-and-spoke model is currently
being established that will initially
be concentrated in Dublin, where a
new digital children’s hospital and
two new paediatric urgent care
and out-patient satellite units will
be located on the periphery of the
city, north and south. These are
currently under construction. The
primary principle of this network
is to conveniently deliver the most
acute paediatric services locally,
with regional units clearly identified and supported from the centre, with all highly specialised and
national services consolidated in
one children’s hospital.
This is a unique opportunity for
radiology to influence and standardise paediatric dose management, not just in the main hospital, but also in other hospitals in
Ireland that carry out paediatric
imaging procedures.
We are currently standardising
our protocols and procedures and
implementing a single PACS incident across the paediatric network
in Dublin to facilitate seamless data
transfer and access to patient data
from any location in a fully digital
solution. This will allow us to establish cross hospital protocols, DRL’s,

standard of care and operating procedures which will then be benchmarked against international best
practice.
Through a process of local and
cross-hospital audits from the current paediatric hospitals, a national
paediatric DRL will be established
(see EPOS 2018 poster by Moran
et al). This is in alignment with
the vision for acute children’s
healthcare in Ireland; that is, “The
re-configuration of paediatric service within other Hospital Groups
to reflect the paediatric population served, keeping appropriate
services local and supported by
outreach from the new children’s
hospital.”
Physics refresher course RC 1313
today on paediatric radiography,
interventional radiography, CT and
neonatal imaging will highlight
dose management in paediatric
radiology and that it is the responsibility of all to ensure that the
radiation dose that we are exposing
children to is appropriate and justified, adequate and optimised for
the specific purpose intended, producing diagnostic images that will
contribute to effective patient care
and management.
Colm Saidléar is lead imaging
and radiation protection physicist
for Children Health Ireland and
Temple Street Children’s University
Hospital in Dublin, Ireland.

Refresher Course: Physics in Medical Imaging
Saturday, March 2, 08:30–10:00, Room G
RC 1313 Dose management in paediatric radiology
»»Chairperson’s introduction
C. Saidléar; Dublin/IE
»»A. The special case of the paediatric patient: risks and
justification
C. Owens; London/UK
»»B. Optimisation and technology in paediatric projection
radiography, interventional and CT scanning
V. Tsapaki; Athens/GR
»»C. Optimisation in the neonate
H. Delis; Vienna/AT
»»Panel discussion: Paediatric dose management: are we doing
enough for the next generation?

This session is part of the EuroSafe Imaging campaign.
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New ideas for established
methods; how a moment of your
time might change the world
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A preliminary study on diffusion tensor imaging of the growth plate
Modern technology has evolved
at a rapid pace. Technology has in
general been spearheaded by the
military, and medical specialties
have adapted these technologies
to their advantage. However, radiology, as a specialty, has struggled
to apply new ideas to established
methods and go on to employ these
in areas of the field.
Neuroradiologists have been at
the forefront of developing new
magnetic resonance imaging (MRI)
sequences that are effective, be it
susceptibility-weighted
imaging
(SWI) to detect blood products, or
diffusion tensor imaging (DTI) to
estimate the location, orientation
and anisotropy of the white matter tracts in the brain. DTI depicts
anisotropy based on the law of least
resistance. The use of DTI to visualise the nerve tracts in the CNS has
been a major breakthrough in helping to map different anomalies and
malformations of the brain. But

what about other ‘tract-like’ structures in the body with high amounts
of water? If DTI can visualise any
‘tract-like’ tissue then it should be
possible to use it to visualise nerve
tracts, muscle fibres or chondrocytes in the growth plate.
As Claude Lévi-Strauss wrote,
“the scientist is not a person who
gives the right answers, he is one
who asks the right questions.” So,
can one visualise chondrocytes and
see rows of them with DTI if they
are ‘tract-like’?
In endochondral ossification,
bone replaces chondrocytes. The
chondrocytes are stacked in prominent rows in the growth plate and
metaphysis. Closure of the growth
plate causes the asymmetry of the
chondrocytes, which ultimately disappear as the bone matures.
The water-like properties and
prominent rows of the chondrocytes in the growth plate should
therefore make them detectable

with DTI. The signal would be
dependent on the chondrocytes’
volume and the length of the rows
in which they are arranged. The
physical orientation of the rows
of chondrocytes could then be
visualised as a ‘tract’. If this theory
is correct then DTI can function
as a biomarker for skeletal growth
and maturation (related to age and
sex).
DTI is also sensitive to asymmetry. This could be used to show, at
an early stage, that bone bridging/
closure of the growth plate has
begun. The sensitivity to asymmetry could also function as a tool
for early detection and mapping of
the physiological effects of trauma
(fractures for example) which affect
the growth plate, causing it to close
prematurely. Secondarily this can
cause the bone to grow in a disproportionate way.
There are many benefits to seeing if the growth plate is open and

IDKD 2019 Davos

Diseases of the Chest, Breast, Heart and Vessels

estimating the chondrocyte volume
in the metaphysis. First of all, it can
function as a biomarker to see if
growth potential remains. Secondly,
it could be a predictor of the success of growth hormone treatment
for patients with, for example, dysplasia disorders or idiopathic short
stature.
Maybe new ideas can become the
renaissance of established methods. In my presentation within the

MyT3 session on everyday challenges for radiographers and radiologists, we will look further into this
subject using our experience from:
Diffusion tensor imaging (DTI) of
the growth plate: a preliminary
study.
Ola Kvist, MD works at the
Department of Paediatric
Radiology at Karolinska University
Hospital in Stockholm, Sweden.

My Thesis in 3 Minutes
Saturday, March 2, 14:00–15:30, Sky High Stage
MY 15 Everyday challenges for radiographers and
radiologists
Moderators: K.K. Pyra; Lublin/PL
J. Santos; Coimbra/PT
Diffusion tensor imaging of the growth plate: a preliminary study
O. Kvist1, S. Diaz Ruiz1, T. Dorniok1, J. Sanmartin Berglund2, C.-E.
Flodmark1; 1Stockholm/SE, 2Karlskrona/SE

IDKD
COUR
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March 31 – April 4, 2019, Davos Switzerland
IDKD 2019 Asia

Diseases of the Abdomen and Pelvis
May 24 – 26, 2019, Hong Kong, China
May 31 – June 2, 2019, Beijing, China
IDKD 2019 Greece

Diseases of the Abdomen and Pelvis
September 27 – 29, 2019, Athens
IDKD 2019 South America

Musculoskeletal Diseases
October 31 – November 3, 2019, São Paulo, Brazil
IDKD 2020 Davos

Diseases of the Brain, Head and Neck, Spine
March 22 – 26, 2020
Visit the IDKD website at www.idkd.org for updated information.
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The Digital Imaging Adoption Model
helps imaging departments maximise
value and plan for the future

BY ABRAHAM KIM

CT system developers make
full use of artificial intelligence
to boost patient care
The detection of disease on CT has benefited greatly from advancements to artificial
intelligence (AI) software during the past year. To make the case at the ECR 2019 technical
exhibition, many vendors are dedicating their CT booth presentations to the integration of
AI into the modality. The rewards for patient care are visible for all delegates to see during
this week’s congress.
With its gaze set firmly on combining AI and CT to enhance care,
Siemens Healthineers is highlighting its AI-Rad Companion Chest CT,
a software assistant for radiology
powered by AI technology.
This product is reportedly the
company’s first application capable of using AI algorithms to automatically differentiate individual
structures on chest CT scans. The
algorithms can highlight distinct
structures in the thorax as well as
spot potential abnormalities. The
application’s various tasks include
detecting lung lesions, determining cardiovascular risk based on CT
coronary artery calcification, measuring the diameter of the aorta, and
segmenting individual spinal vertebrae for bone density and fracture
analysis. To round out its offerings,

the application can automatically
generate a standardised quantitative report of the data.
Whereas radiologists generally
centre their CT interpretations
around the primary indication,
AI-Rad Companion Chest CT performs a systematic and equal examination of all areas of the chest,
potentially finding lesions in regions
that the reader may not have made a
priority, according to Siemens.
Clinicians can incorporate the
product into existing clinical workflows, with all scans and supporting
information automatically available
in PACS through the vendor’s cloudbased teamplay infrastructure. The
vendor-neutral application is suitable for use with data from any CT
machine, and is currently offered on
a pay-per-use basis and will be avail-

The IQon Elite scanner is designed to improve workflow and reduce follow-up
imaging. (Provided by Philips Healthcare)

Chest CT scan viewed with the AI-Rad Companion Chest CT software.
(Provided by Siemens Healthineers)

myESR.org

The Revolution Apex CT scanner from GE Healthcare.
(Provided by GE Healthcare)

able in U.S. and European markets in
the spring of 2019.
GE Healthcare is featuring the
latest addition to its Revolution line
of CT scanners, Revolution Apex.
As a next-generation intelligent CT
scanner, Apex enlists GE’s Edison
deep-learning image reconstruction
algorithm to assemble what the
company refers to as TrueFidelity
images, which are marked by high
spatial resolution, natural-looking
texture, and low contrast detectability. These images can help boost
radiologists’ confidence in diagnosing clinical cases, according to the
company.
Revolution Apex is also equipped
with a new imaging chain and the
Quantix 160 x-ray tube. The components are collectively designed to
improve temporal resolution and
coverage, as well as provide spectral
capability. As a result, the CT scanner can deliver whole-organ coverage, including for patients with
elevated heart rates, high body mass
index, and compromised renal function, among other conditions.
Keeping in step with previous Revolution CT scanners, Apex produces
high-resolution images while maintaining low radiation doses during
scanning, GE noted. The company is
marketing its Edison reconstruction
technology as a work-in-progress.
Making its first mark in AI-driven
CT scanning, Canon Medical Systems is introducing its Advanced
Intelligent Clear-IQ Engine (AiCE)
deep-learning image-reconstruction
technology. The product can reconstruct low-quality, low-dose CT data
into high-quality images.

#ECR2019

Applying AI to CT reconstruction
permits the use of low radiation
dose (on the same level as conventional CT scans) without compromising final image quality, according
to the company. The images compare to those reconstructed using
the company’s forward-projected
model-based iterative reconstruction solution (FIRST).
The AiCE algorithm is compatible with the Aquilion One Genesis CT and Aquilion Precision
ultrahigh-resolution CT scanners.
Together with AiCE, these systems
enable high-spatial resolution CT
scan reconstruction between three
to five times more quickly than the
current gold standard of using model-based iterative reconstruction,
Canon noted. The increased reconstruction speed of up to 40 images
per second is possible because of the
scanners’ Nvidia graphics processing unit boards.
In the case of Aquilion Precision,
activating AiCE for scanning results
in sharp images with a resolution of
0.25mm and a 1024 x 1024 imaging
matrix, compared with the 0.5mm
resolution and 512 x 512 imaging
matrix of standard CT. Canon is
awaiting regulatory clearance for
the technique.
Meanwhile, Philips Healthcare
is highlighting the financial advantages of using its IQon Elite spectral CT scanner. Multiple studies

Aquilion Precision ultrahelical CT
scan (0.25mm x 160 detector rows)
of the left knee, performed with
forward-projected model-based
iterative reconstruction solution
(FIRST). Global Illumination 3D
volume rendering demonstrates
exostoses. (Provided by Canon
Medical Systems)

have demonstrated the technology’s
capacity to increase workflow efficiency in hospitals by reducing the
occurrence of follow-up scanning,
lowering levels of contrast agent and
x-ray radiation dose, and accelerating the time to diagnosis, according
to the company.
“The IQon Elite Spectral CT is the
first detector-based spectral CT of
its kind to deliver more confident
patient diagnoses in the first scan,
representing a revolution in CT performance,” said Kees Wesdorp, business leader of diagnostic imaging at
Philips.
Notable features of the scanner
include reconstruction speeds reaching approximately 200 CT examinations per day, radiation therapy
planning couch and bariatric tabletop for larger patients, and ability to
estimate electron density for tissue
characterisation.
Hitachi is showcasing its Scenaria
View CT scanner at ECR 2019. Offering both 64- and 128-slice scanning,
the device boasts a larger 80cm aper-

continued on page 18

Technical Exhibition Opening Hours
Saturday, March 2
Sunday, March 3

10:00–17:00
10:00–14:00
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ture, a lateral shift table with up to
10cm of adjustment, and an iterative dose-reduction function. The
scanner’s open design enables it to
accommodate large-sized patients,
the vendor noted.
Hitachi is also promoting its
Supria family of CT scanners, prized
for its scalability (16 to 64 slices) and
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high-speed scanning (less than 1 sec
per rotation).
Carestream Health is displaying its OnSight 3D extremity CT
scanner, which allows for pointof-care, weight-bearing imaging
examinations of the upper and
lower extremities. The conebeam
CT scanner produces high-resolution 2D and 3D images that may help
reveal subtle or occult fractures, the

for the FCT Speedia and FCT Speedia
HD CT scanners. On display is a
64-slice version of the whole-body
scanner, equipped with a console
that embeds Synapse 3D-reconstruction modules. The manufacturer is
also highlighting its FCT Pixel Shine,
which uses AI algorithms to make
efficient image processing viable at
extremely low radiation doses, the
company noted.

BY STEVE HOLLOWAY

Renewed focus on dose
to drive adoption of next
generation CT in Europe
Dose awareness surrounding CT use is not a new topic for European
radiology, especially given the prominent EuroSafe Imaging campaign
launched back at ECR 2014. The enforcement of the long awaited
EURATOM Council directive (21013/59) in February 2018, promoting
the use of clinical decision support tools, including clinical audit and
diagnostic reference levels (DRLs), has further heightened focus on
this important issue. Health providers and vendors were aware of this
growth relatively early, in part due to the United States taking much
earlier action on CT dose in 2010, yet progress to address patient dose
safety in Europe has been gradual.
Positively and in part due to the
early adoption of dose safety in
the United States, the current generation of CT systems on show on
the exhibit floor here at ECR have a
wealth of features focused on dose
optimisation. Technological development in CT recently has been
targeted at optimising image quality as the lowest dose possible, a far
cry from the ‘slice wars’ in the early
days of CT adoption.
The use of iterative reconstruction in CT has rapidly progressed,
with variances of model-based
iterative reconstruction (MBIR)

increasingly common in new highend scanners today. When compared to basic CT systems of 15
years ago, MBIR technology can
reduce patient dose by as much as
80–90 percent for the same type
of CT scan. Moreover, using these
techniques can also provide subjective and objective improvement
in measures of image quality. This
trend will also continue as ‘edge
computing’ gains traction in medical imaging; future generations of
CT scanners will be even more powerful, creating further opportunity
for dose reduction.
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company noted. Its wide opening
and capability of 3D adjustment for
height, tilt, and rotation also make
for easy patient access. In addition,
the unit includes an advanced scatter and metal-artefact correction
algorithm that can be upgraded to
second-generation software for further improvements to visibility.
Fujifilm Medical Systems is
reserving the CT section of its booth
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It is not just CT hardware that
has changed, however. CT is no
longer sold as a system, but as a
solution, with a raft of software
tools to maximise efficiency of use
and to support dose optimisation.
Going back less than a decade, most
systems had limited support for
capturing and reporting patient
dose, requiring manual extraction
and reporting. Consequently, dose
monitoring and reporting was
often overlooked. Today, new CT
solutions from vendors include features for integrated dose reporting
of diagnostic reference levels (DRL),
along with audit, decision support
and structured reporting support.
However, as illustrated in the
figure on the left, many users are
not benefitting from this functionality due to the lengthening lifecycle and replacement cycle of CT
equipment in Europe. This could
point to a likely uptick in demand
for newer CT systems in the short
term, as providers look to make
improvements in their management of patient dose to meet the
new regulations.
That said, a shiny new CT solution won’t solve all problems associated with patient dose, as outlined
by a recent British Medical Journal
research paper (International variation in radiation dose for computed tomography examinations:
prospective cohort study. BMJ
2019;364:k4931. Published 02 January 2019). Above all the findings

indicate that how CT is used is the
most important factor in patient
dose safety, with variances in protocol selection and standardisation of
use highlighted as the biggest areas
for concern. Smart software and
alerts embedded within CT software is certainly progress, but user
education and training also have
a major role to play. For providers
this should form a prominent part
of patient dose and safety strategy.
Moreover, as healthcare providers
move to longer term managed service deals with vendors, they will be
looking to their CT vendor partners
for support in dealing with patient
dose safety. For vendors, this will
keep dose optimisation a high priority focus, or they will risk potentially losing large long-term CT
equipment supply contracts.
Combined, these efforts from
both providers and vendors should
drive renewed focus on patient
dose and will likely spur a replacement of ageing CT systems across
Europe. For patients, that can be no
bad thing.
Steve Holloway is Principal 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 PETER GORDEBEKE AND KATHARINA KRISCHAK

EIBIR projects spearheading
medical photonics research
and innovation
The European Institute for Biomedical Imaging Research (EIBIR) supports two multidisciplinary, technology innovation projects leading towards the development of low-cost,
point-of-care imaging systems for breast and thyroid screening, building on key enabling
photonic technologies.

Photonics research has proven a
major driver for innovation across
several industries, not least in the
medical field. Acknowledging this
potential, the European Commission and the European Technology Platform Photonics21 formed
a Public Private Partnership (PPP)
under the EU-funding programme
Horizon 2020 to implement a common photonics strategy and tackle
Europe’s health challenges through
photonics research.
Benefitting from this scheme, the
EIBIR-supported projects ‘Laser
and Ultrasound Co-analyser for
Thyroid Nodules (LUCA)’ and ‘Smart
Optical and Ultrasound Diagnostics
of Breast Cancer (SOLUS)’ are developing multi-modal imaging sys-

tems for cancer classification. The
increased sensitivity and specificity
of these novel devices will provide
enhanced information to differentiate between benign and malignant
tumours to avoid unnecessary biopsies, thereby reducing the socio-economic burden related to cancer.
LUCA
The LUCA project aims to
develop and bring to the clinic a
state-of-the-art portable device
for thyroid cancer screening that
enables more specific and more
accurate thyroid nodule diagnosis. Increasing the sensitivity and
specificity of the screening process
is of major importance as current
methods lead to a large number of
non-diagnostic and/or false positive biopsy results (about 750,000/
year in Europe), resulting in about
150,000 unnecessary surgeries in
Europe each year. The final LUCA
device will combine two photonics

systems, near-infrared diffuse correlation spectroscopy (DCS) and
time-resolved spectroscopy (TRS),
with a clinical ultrasound (US) system and a hand-held probe that
permits multi-modal data acquisition for the screening of thyroid
nodules for cancer.
Entering its fourth and final
year, the LUCA project has successfully finished building a fully
functional prototype. Over the past
three years, the consortium developed and validated new TRS and
DCS components (lasers, detectors,
and electronics) and subsystems,
as well as a combined optical US
probe. The optical system was integrated with the US system and the
software and data analysis suites
were completed. During the past
months, all subsystems have been
brought together and integrated
into the LUCA demonstrator that
will be utilised for the clinical

The LUCA and SOLUS projects are featured at the EIBIR Lounge in the entrance hall. Here, you can
view the projects’ latest cutting-edge results. On display are the LUCA multi-modal probe and SOLUS
components and subunits. Come by and take a look at these exciting innovations, which are expected to
find their way into clinics after the conclusion of the projects.

studies during the last year of the
project. The studies will focus on
upgrades, final tests and the validation of the device in real-world settings. The project results will also be
presented during an international
innovation conference on biomedical optics for cancer screening and
monitoring. To find out more about
the LUCA project and conference,
visit www.luca-project.eu.
SOLUS
The SOLUS project is developing a new hybrid imaging system
that can detect and classify breast
lesions in a non-invasive manner.
The new system offers a significant
improvement in the ability to differentiate between benign and malignant tumours over current imaging
systems. Similarly to thyroid nodule
screening, invasive procedures, such
as biopsies, are currently carried out
in an unnecessarily high number of
cases. SOLUS can help avoid such
unnecessary biopsies in breast cancer screening by improving the characterisation of lesions in the breast.
The innovative, multi-modal
tomographic system that SOLUS is
developing combines diffuse optical
tomography and ultrasound/shear

wave elastography to support the
in vivo diagnosis of breast cancer.
This will achieve a substantially
improved in-depth diagnosis of
breast lesions with higher specificity, as well as more effective treatment of breast cancer than conventional ultrasound or MRI imaging.
The SOLUS project recently
entered its third year, and has completed the development of novel
components and subunits for the
system prototype. A newly designed,
highly sensitive photon detector
and high-speed laser drivers were
designed, manufactured, and integrated into a smart optode for optical tomography measurements. The
smart optode is combined with a
regular ultrasound probe to form
the multimodal probe of the device.
Additionally, new measurement
procedures and phantoms for
testing have been developed and
validated.
In the coming year, the integration
of components and manufacturing
will continue, and the project’s initial validation efforts will begin in a
pilot clinical study at the end of 2019.
To find out more about the SOLUS
project visit www.solus-project.eu.

Securing the Future of Research
We have helped scientists secure more than €80 million
over the past decade

Visit the EIBIR lounge in the main entrance hall
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BY JULIE NIGHTINGALE AND JONATHAN MCNULTY

Growing radiography research:
an EFRS Workshop
This year, the European Federation of Radiographer Societies (EFRS) has teamed up with
the European Institute for Biomedical Imaging Research (EIBIR), and Radiography journal,
for a thought-provoking EFRS Workshop on the current landscape and future potential of
radiography research. Understanding the current research environment and the barriers
and challenges to the expansion of radiography research is important, of course, but of
greater importance is the understanding of why we should grow and develop radiography
research.
We need to grow the quality,
quantity and impact of radiography
research in order to strengthen our
evidence base (which for many of
our procedures is weak). Similarly
we need to meet the challenges
of new technologies and working
practices head-on with new evidence, to ensure that our patients
receive best practice. This will
define radiography as an independent and strong profession, aligned
to radiology, medical physics and
nursing, but pursuing its own values and ambitions1.
Radiography has now been
embedded in higher education in
many European countries for more
than two decades, and research
should be a core function alongside
teaching and clinical practice. While
some clinical and academic radiography departments are highly

research active, some do little or no
research1. A number of bibliometric
studies have shown that radiography publication activity is increasing year on year, but that the majority of articles emerge from a small
number of authors and centres2–5.
Some academic departments are
managing to effectively combine
radiography research and teaching, with publications from several
different staff each year5, however,
the majority of radiography departments have few publications annually, from only one or two staff. The
first scenario is sustainable in the
longer term, whereas the second is
highly vulnerable to retirement or
transfers of key research staff to
other institutions.
While
sustaining
on-going
research activity has challenges,
creating a research culture from

EFRS Workshop
(European Federation of Radiographer Societies)
Saturday, March 2, 14:00–15:30, Room C
EFRS Workshop: in association with EIBIR and the
Radiography Journal
Growing radiography research
Moderators: J. McNulty; Dublin/IE
J.M. Nightingale; Sheffield/UK
»»Radiography research: where should we be in 2030?
L.A. Rainford; Dublin/IE
G. Paulo; Coimbra/PT
H. Precht; Odense/DK
»»The clinical research radiographer: essential for our profession
or facilitating the research of others?
B. Snaith; Wakefield/UK
»»Turning your research idea into reality: opportunities for
European funding
P. Zolda; Vienna/AT
»»Research is nothing without effective dissemination
F. Zarb; Msida/MT
»»Panel discussion: What are the biggest barriers to growing
radiographer-led research?

scratch requires strong leadership
from universities, professional
bodies and organisations such as
the EFRS, as well as from clinical
radiography managers and expert
radiographers. Key strategic aims
of the EFRS include: developing and promoting radiographer
research and radiographer-led
research; supporting international
collaborative research; building
research capacity; growing radiographer participation in international congresses, especially the
ECR; and creating new research
opportunities, and funding opportunities, for radiographers at the
European level.
Today’s workshop has been
designed to support the development and growth of radiography
research at all levels, and offers
participants the opportunity to:
1. Appreciate the current landscape
in, and potential opportunities
for, radiography research.
2. Explore how to improve the links
between academic research and
clinical service needs.
3. Understand the potential role of
EIBIR in supporting and growing
radiography research.
4. Appreciate the importance of
research dissemination.
Hosted by Prof. Julie Nightingale (Editor-in-Chief of Radiography) and Assoc. Prof. Jonathan
McNulty (President of EFRS and
Associate Editor of Radiography),
this workshop brings together
experts in research and publishing
from six different countries across
Europe.
Prof. Louise Rainford from University College Dublin, Ireland,
Prof. Graciano Paulo from Coimbra Health School, Portugal, and
Dr. Helle Precht from University
College Lillebaelt, Denmark, will
commence the session by exploring ‘Radiography research: where
should we be in 2030?’ Prof. Bev-

Professor Julie Nightingale, Editorin-Chief of Radiography journal.

The European Institute of Biomedical
Imagining Research (EIBIR) strategic
research agenda.

erley Snaith, a clinical-academic
radiographer, and clinical professor, working across the University of Bradford and the Mid
Yorkshire NHS Trust, UK, will be
asking an important question
about the current and future role
of the hospital-based researcher:
‘The clinical research radiographer: essential for our profession
or facilitating the research of
others?’ Dr. Pamela Zolda, representing EIBIR, will outline how
researchers can be supported in
building consortia, building successful grant applications, project
management, and dissemination
activities, in her presentation
entitled ‘Turning your research
idea into reality: opportunities
for European funding’. Finally, Dr.
Frank Zarb from the University
of Malta will argue that ‘Research
is nothing without effective dissemination’ and will explore the
different
publishing
options
available to radiographers across
Europe.
The speakers will then be invited
to engage with the audience in a
panel discussion, which will focus
on the barriers to growing radiographer-led research and how they
may be overcome.

On behalf of the EFRS, we look
forward to meeting you at this
informative and thought-provoking workshop.
Professor Julie Nightingale is
Professor of Diagnostic Imaging
Education at the Department of
Allied Health Professions, Sheffield
Hallam University, UK, and Editorin-Chief of Radiography.
Associate Professor Jonathan
McNulty is Associate Dean,
School of Medicine, University
College Dublin, Ireland, President
of the European Federation of
Radiographer Societies, and
Associate Editor (Europe) of
Radiography.
1 Nightingale J. Establishing a radiography research culture –
Are we making progress? Radiography 2016; 22(4): 265-266
2 Snaith BA. Collaboration in radiography: A bibliometric
analysis. Radiography 2012; 18(4):270 – 274
3 Snaith BA. An evaluation of author productivity in international radiography journals. J Med Radiat Sci 2013; 60:93–99
4 McKellar C, Currie G. Publication productivity in the
medical radiation sciences. J Med Imaging Radiat Sci 2015;
46:S52–S60
5 Ekpo EU, Hogg P, McEntee MF. A review of individual and
institutional publication productivity in medical radiation
science. J Med Imaging Radiat Sci 2016; 47:13–20

EuroSafe Imaging
Poster Exhibition
Browse through the posters of the EuroSafe
Imaging Poster Exhibition in the EuroSafe Imaging
Lounge or the ECR Online & EPOS TM Lounge
(1st floor ACV) to learn more about radiation
protection initiatives worldwide.

EuroSafe Imaging Lounge
1st floor - Foyer N
www.eurosafeimaging.org
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BY JONATHAN CLARK

The Digital Imaging Adoption
Model helps imaging departments
maximise value and plan for
the future
The Digital Imaging Adoption Model (DIAM) was jointly developed by the European
Society of Radiology (ESR) and the Healthcare Information and Management System
Societies (HIMSS) Analytics Europe in 2016 for the purpose of supporting healthcare
providers around the world to analyse their IT maturity and subsequently plan and
implement an IT system enhancement strategy.
Although radiology was one of
the first specialties for which computerisation became obligatory
for daily work, and is thus already
widely digitised, rapid technological developments in imaging informatics and information technology
have been disrupting the status
quo of standard support systems
such as Radiology Information
Systems (RIS) and Picture Archiving and Communication Systems
(PACS). Electronic health records,
cloud based computing, the inter-

net of things, augmented reality,
deep learning, are just a few examples. The slow and piecemeal adoption of these new technologies in
healthcare institutions leaves room
for significant improvement. DIAM
is designed to make the adoption of
technology in imaging departments
more efficient and to offer benchmarks for best practice.
DIAM provides a simple, threestep pathway to enable participating organisations to identify their
level of imaging IT capabilities and

Coffee & Talk Session
Saturday, March 2, 09:30–10:30, Coffee & Talk 3
C 18 Assessing imaging IT in hospitals: an update on the
Digital Imaging Adoption Model (DIAM)
Moderator: P. Mildenberger; Mainz/DE
»»Update on DIAM radiology
P. Mildenberger; Mainz/DE
»»DIAM Enterprise Imaging (EI): differences and synergies
J. Studzinski; Leipzig/DE
»»Success stories from DIAM: radiology participants
P.M.A. van Ooijen; Groningen/NL
S. Morozov; Moscow/RU
»»Open forum discussion

highlight key areas for improvement. The three-step process consists of: firstly, an online assessment
form
(tinyurl.com/DIAMSurvey),
which must be completed by the
participating organisation. This
can be done in approximately three
hours by radiologists, radiographers, and/or IT-experts, though
ideally it should be a joint effort.
Secondly, a thorough quality
assurance assessment, completed
by HIMSS. The extent of this
assessment depends on the DIAM
level achieved by the submitting
organisation.
Finally, a DIAM score and a
gap report produced by HIMSS.
This score is only shared with the
organisation which submitted the
data. The DIAM score places the
participating organisation within
an 8-stage framework: the DIAM
framework, with stages from 0 to 7,
allows hospitals to gain a clear overview of their existing capabilities,
assists in strategic, operational and
procurement decisions. If repeated,
the DIAM assessment can facilitate
the monitoring of progress in imaging IT performance within individual organisations over time. The

insights this provides can have both
internal and external applications.
The hope is for DIAM to achieve
similar influence and success to
EMRAM but within the specific
field of radiology and, in the future,
through the Enterprise Imaging initiative, also in other medical imaging domains.
As of December 2018, fifty-eight
organisations from eighteen different countries in Europe, North
America, the Middle East, and the
Asia-Pacific region had been surveyed. Leading the way has been
the King Abdulaziz Medical City
(KAMC), in Riyadh, Saudi Arabia,
which became the first facility in
the world to achieve DIAM stage
6. Described by the hospital as a
‘learning opportunity’, the DIAM
assessment added impetus to various initiatives which had a positive impact on patient care, for
example, the implementation of
a VNA, an enterprise-wide Master
Patient Index (MPI), cross reporting, analytics etc. As a result of
such changes, over 50,000 duplicate records were discovered. Care
providers are now seeing single,
unified patient imaging history

records, which enables them to
increase efficiency.
Another improvement brought
by DIAM assessment is that, previously, requests for new features
and services were frequently made
without being fully justified. After
the DIAM assessment requests
for enhancement are now significantly more likely to be justified,
thus ensuring IT value. The KAMC
is aiming to build on its success
and achieve another global first by
achieving stage 7 in the near future.
This and other DIAM success stories shall be highlighted in the Coffee & Talk session today at 09:30 in
Room C&T 3.
Next steps and plans for 2019
HIMSS launched an Enterprise
Imaging version of the DIAM
assessment just before ECR 2019.
This complements the existing
DIAM radiology model, as shall
be explained by Jörg Studzinski,
HIMSS Director of Research and
Advisory Services, in today’s Coffee
& Talk session.
How to take part
If you are interested in participating in the DIAM project, please
email diam@myESR.org

COFFEE & TALK SESSIONS
Don’t miss this popular informal session format, featuring short
lectures and discussions, taking place in various stylish lounges:
Room Coffee & Talk 1 (2nd level, Foyer B, within the
ESOR Lounge)
Room Coffee & Talk 2 (1st level, Foyer N, next to the
EuroSafe Imaging Lounge)
Room Coffee & Talk 3 (entrance level, Foyer E)

Stop by and contribute to the
lively discussions while sipping
your coffee or tea.

TOPICS:
Artificial intelligence
EuroSafe Imaging
Radiation protection
ESR iGuide
Publication tips

myESR.org

Management tips
Research & research fellowships
Virtual reality
Undergraduate radiology teaching
Audit

Details at
ipp.myESR.org
Type of session: C
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ESUR: promoting the evolving
role of diagnostic and interventional
GU imaging
O

Y

BY MARIE-FRANCE BELLIN AND EVIS SALA
O U RI N A

The European Society of Urogenital Radiology (ESUR) is a non-profit educational and
scientific association that comprises more than 411 members from 44 countries and aims
to improve patient care through the support of teaching, science, research, clinical practice
and the quality of service in the field of urogenital radiology.
It includes five committees dedicated to specific areas of interest
(female pelvis and pelvic floor, prostate MRI, renal tumours, scrotal and
penile imaging, and contrast media
safety committees).
ESUR organises an annual symposium where innovative developments take centre stage. We also
organise one or two annual workshops all over Europe where radiologists can get updates on advances
in medical technology and trials to
improve their expertise. The 2019
ESUR Annual Symposium will
take place in Dublin on September
19–22, and a workshop dedicated
to prostate MRI will take place
in Rome on May 24–25. Our Contrast Safety Committee regularly
updates its guidelines. In addition,
the Board of ESUR offers a level
III diploma in genitourinary (GU)
radiology and supports international collaboration, in Europe and
beyond, to help harmonise education, clinical work, and research in
the field of GU imaging.
Our society is also interested
in scientific work. Radiology is
changing fast and GU radiologists
know that they have to adapt to
new technologies, including artificial intelligence / deep learning
/ machine learning and collaborative networking. These technologies have the potential to
enhance our profession and to
make us more efficient, freeing up
time for GU radiologists to participate in research and multi-disciplinary meetings and to be more
patient-centred.

Three-dimensional printing models are becoming readily available
throughout healthcare and may
be used for pre-surgical planning,
for example in patients with prostate cancer, because they provide
a better understanding of lesion
size, shape and position within the
prostate. In the future, they may
influence surgical strategy regarding nerve-sparing, continence, and
potency.

Regarding prostate cancer, a few
recent studies have suggested an
expanding role for MRI. The MRIFIRST study (Rouvière O et al.
Lancet Oncology 2018) concluded
that obtaining a multiparametric
MRI before biopsy in biopsy-naive
patients can improve the detection
of clinically significant prostate
cancer but does not seem to avoid
the need for systematic biopsy.
Elastography shows promise in the

A

assessment of scrotal abnormalities
and its precise role should be specified in future scientific trials. Multiparametric MRI of renal tumours
has shown promise in predicting
the histologic subtypes of renal
cell cancer and in differentiating
renal cell cancer from benign solid
tumours. This now needs to be confirmed in large multicentre trials. In
addition, the role of percutaneous
treatment of renal tumours is now

well documented and integrated
into the management of patients.
Radiomics
(high-throughput
extraction of quantitative features that converts images into
mineable data) and radiogenomics
(linking of imaging features with
genomic data) are newly emerging
research areas in genitourinary

continued on page 24
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Figure 1: (A) Patient with Classification of Ovarian Cancer (CLOVAR) mesenchymal subtype and an overall survival of 69 months. Texture-based results within
each tumour site (i), the inter-site similarity matrix (ISM) (ii), the heterogeneity tree (iii) and the schematic of the dissimilarity of the various sites compared
to the ovarian mass (iv). The diaphragmatic tumour implant (#8 in ii) has the largest dissimilarity compared to the ovarian mass. (B) Patient with CLOVAR
mesenchymal subtype and an overall survival of ten months. Texture-based results within each tumour site (i), the ISM (ii), the heterogeneity tree (iii) and
the schematic of the dissimilarity of the various sites compared to the ovarian mass (iv). The left upper quadrant (LUQ) (#5 in ii) has the largest dissimilarity
compared to the ovarian mass, followed by the diaphragmatic and the omentum tumour implants. The numbers listed in the x axis of both figures indicate the
numerical codes for lesion location (1=primary ovarian mass, 2=cul de sac, 4=omentum, 5=left upper quadrant, 7=gastro-hepatic ligament, 8=diaphragm).
Figure 1 reproduced from Vargas HA, et al (2017) A novel representation of inter-site tumour heterogeneity from pre-treatment computed tomography
textures classifies ovarian cancers by clinical outcome. Eur Radiol 27:3991-4001

AI & ANALYTICS THEATER – Booth 303 - X3

ELE VATING
RADIOLOGY
GE Healthcare and ESR
Partnering on Artificial Intelligence

Today’s topics: March 2nd 2019
10:15 am

Office hours: making AI come alive on the medical device

12:30 pm

Lunch and learn: AI on the medical device,
a manufacturer’s perspective

01:30 pm

Edison platform and Edison services 101
- a medical device manufacturer’s perspective on AI

02:30 pm

Emergency room optimization with shock tool kits
leveraging machine learning

03:30 pm

7 technologies that will change your breast care treatment

Plus more topics! To get a complete list of today’s talks in the theater,
please go to gehealthcare.com/ai-theater
This theater is made possible thanks to collaborations with our partners
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oncologic imaging. Several studies
have shown that radiomics metrics are able to differentiate benign

from malignant tumours (such as
leiomyoma from leiomyosarcoma),
predict tumour aggressiveness in
prostate, renal and endometrial
cancer, and predict treatment

response in cervical and ovarian
cancer.
Cancer is a genetically heterogeneous disease and this genetic
diversity can lead to the failure

Figure 2: Habitat imaging in a patient with high grade serous ovarian cancer (HGSOC). Phenotypically distinct
areas of HGSOC were identified by clustering of imaging features derived from MRI and PET/CT. Imaging features
associated with the distinct colour areas were defined by k-means clustering of Standardized Uptake Values
(SUV), diffusion coefficient (D), dynamic contrast-enhanced DCE parameter (ktrans) and water volume fraction
flowing through microvessels (f). The distinct imaging habitats (labelled blue, yellow and green) reflect phenotypic
heterogeneity in HGSOC.
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of targeted therapies as resistant
clones emerge and proliferate.
Hence, efforts to characterise and
quantify inter- and intra-tumoural
heterogeneity in cancer patients
might be useful for guiding therapies that are adapted during the
course of treatment. Radiomics can
map the phenotypic tumour heterogeneity (Figure 1) thus providing
a virtual biopsy and avoiding the
need for multiple tissue biopsies.
For example, in ovarian cancer, wide
inter-tumoural heterogeneity exists
at the genomic level between various sites of disease in the peritoneal
cavity. It is not possible to perform
biopsies on each implant; however,
obtaining a road map of the heterogeneity of the disease might help
to predict drug resistance and outcome (Figure 1).
Furthermore, there are differences in blood flow, cell density and
metabolism within and between
tumours that can be non-invasively
probed with advanced physiological imaging (Figure 2). This is important, because during the development of treatment resistance,
various parts within the tumour
or different tumour sites within
the patient can become more heterogeneous, and may in turn drive
treatment resistance. Imaging is
uniquely positioned to non-invasively quantify this heterogeneity
within and between tumours in
individual patients and thus play
a key role in delivering precision
oncology.
We encourage all practicing radiologists interested or involved in
GU imaging to join and participate
in ESUR to help shape the future
of GU imaging in Europe. For more
information on our educational

and scientific activities in 2019 and
beyond, please consult our website
at esur.org or visit us at our society
booth in the exhibition area. We
look forward to meeting with you!

Dr. Marie-France Bellin is the
current President of ESUR. She is
an academic radiologist with a
special interest in urinary imaging
and contrast media. She is a
Professor of Radiology at ParisSud University, France, and works
as head of the Department of
Radiology in Bicêtre-Paul Brousse
University Hospital, Le KremlinBicêtre, France.
Dr. Evis Sala is an academic
radiologist with a special
interest in cancer imaging.
She is Professor of Oncological
Imaging at the University of
Cambridge, UK. Her current
research focuses on integrated
diagnostics, through the clinical
development and validation of
functional imaging biomarkers
to rapidly evaluate treatment
response using physiologic
and metabolic tumour habitat
imaging. Her research in the
new field of radiogenomics has
focused on understanding the
molecular basis of cancer by
demonstrating the phenotypic
patterns that occur as a result
of multiple genetic alterations
that interact with the tumour
microenvironment to drive the
disease in several tumours types.
Her work integrates quantitative
imaging methods for evaluation
of spatial and temporal tumour
heterogeneity with genomics,
proteomics and metabolomics.

Saturday, 2 March
Neurology solutions

WORKSHOPS
Room 0.14 (Entrance Level)

Room 0.16 (Entrance Level)

10:00 – 11:00 | UL

9:30 – 10:30 | CT

State of the Art of Ankle Ultrasound
Prof. P. Peetrons, Brussels Belgium
13:00 – 14:00 | UL

Multi-Parametric Ultrasound in Thyroid
and Salivary Glands, Daily Practice
Prof. V. Cantisani, Rome, Italy
15:00 – 16:00 | UL

Ultrasound “Dissection” of Rotator Cuff
Tendons
Prof. C. Martinoli, Genova, Italy

Made possible.

AiCE: World’s First Deep Learning CT
Reconstruction
Dr. Z. Yu, Chicago, USA
11:00 – 12:00 | CT

Added Value of Deep Learning CT
Reconstruction (AiCE) in Clinical Practice
Dr. M. Brink, Nijmegen, The Netherlands
13:30 – 14:30 | MR

Breast Imaging and Post-Processing
Using Olea Medical breastscape®
Dr. M. Fischer, Teltow, Germany
15:00 – 16:00 | HII

AI for Clinical Decision Support: Towards
Prediction and Prescription
A. O’Neil, Edinburgh, UK

Meet us in

Missed our Lunch Symposium? Watch the presentations on our YouTube channel: www.youtube.com/CanonMedicalEU
For a complete overview of our educational program, please visit https://eu.medical.canon/ecr2019
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ESOI strives to provide high-quality
education in cancer imaging and
research
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Faculty of Radiologists in Ireland
focuses on training and education

BY STEFANIE BOLLDORF AND IRENE CHRISTOFFEL

European Radiology Experimental’s
conclusions on a successful
foundation phase and what the
future might bring
The youngest member of the ESR journal family, European Radiology Experimental,
reached a milestone, indexation in PubMed, within 18 months of publishing its first articles.
We asked the Editor-in-Chief, Prof. Francesco Sardanelli from Milan, Italy, how this journey
has been so far, and where it is going in the future.

Prof. Francesco Sardanelli is
professor of radiology and
director of the Postgraduation
Course in Radiodiagnostics at
Milan University, and director of
the department of radiology at
the Research Hospital (IRCCS)
Policlinico San Donato in Milan.

ECR Today: In its second year,
European Radiology Experimental is flourishing and it hit the
milestone of being fully PubMed
indexed in November 2018. Why is
this indexation so important for
the future of the journal and do
you believe that submissions will
further increase because of this?
Francesco Sardanelli: Indexation in PubMed has been an
important achievement. It ensures

worldwide visibility for each article
published in the journal. Together
with the Open Access nature of
the journal, it allows researchers
from any country in the world to
see and download the full article. I
am convinced that it will positively
impact the number of new submissions and the number of citations,
the latter becoming more and more
important for the authors as a metric of the audience within the medical and scientific community.
ECRT: Based on the submissions
the journal received in 2017 and
2018, do you see any trends or hot
topics? What are your predictions
for 2019?
FS: To classify topics for the articles published in European Radiology Experimental is a challenging
task. In fact, we could consider
at least some components, like
imaging technique; organ or system under consideration; in silico,
phantom, in vitro, animal or human
settings; standard versus radiomics
approach; use of artificial intelligence (machine/deep learning); and
the use of augmented reality.
Based on the submissions
received in the last two years, I
would say that innovative MRI
techniques, radiomics, and artificial intelligence will become
very important topics in the near
future.

ECRT: The Editorial Board of
European Radiology Experimental
has grown and includes representatives from all over the world. Have
you been able to identify a trend
in certain regions or countries
where the specialty of radiology
has recently flourished and seen
substantial progress? Do you think
that this will translate into more
submissions on a specific topic?
FS: The world scenario is changing. The ESR, even though based in
Europe, is more and more becoming
an international society. We are trying to adapt the Editorial Board of
our journal to this reality by inviting new colleagues from China,
Hong Kong, and Brazil. However, a
lot of work is still ahead of us in this
regard, as we need to intensify our
relationships with countries, in particular with China and South America, but also with India, the Middle
East, Africa and Australia. I expect
submissions on applications of artificial intelligence to medical imaging will increase, especially from
China. In my opinion as the Editorin-Chief, this will raise the problem
of having sufficient numbers of
high-level reviewers for these manuscripts, since the standard scientific-clinical expertise will not be
enough. For this task, we need bioengineers and computer scientists
engaged in medical imaging.

Bringing the future of imaging to you
www.er-x.org
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ECRT: Your lecture in the Coffee & Talk Session on ethical traps
in publication is called ‘Ethical
aspects during conception of a
study’. Have you experienced any
major issues in this regard during your editorship? What do you
think authors are most worried
about and how do you deal with it
as the Editor-in-Chief?
FS: Every editor is heavily concerned about publication ethics
and this includes many different
aspects, as well as the responsibility and compliance of other parties, like an Ethical Committee and
authors alike. Main issues include
the approval of both prospective
and retrospective clinical studies,
the need for informed consent
from patients or respective waivers, methods to present data to
patients (e.g. natural frequencies
to be preferred over ratios or percentages), the protection of patient
privacy, the attribution of authorship, and, lastly, the declaration of
competing interests.Only some of
them are managed by the Ethics
Committee.
We pay special attention to all
these issues. I remember a case
with no consistency between
author affiliations and their declaration of competing interests.
According to their affiliations, some
of the authors were employees of

the company that was the manufacturer of the equipment they
used, but they did not list this as a
competing interest. We noted the
problem and asked them to integrate this declaration. The episode
shows how much ethical issues can
be underestimated.
ECRT: Given the youth of European Radiology Experimental,
what are your plans and goals for
2019?
FS: Of course, the journal is still
very young, and, therefore, we will
continue to work on the fundamentals, like attracting the best and
most suitable submissions, promoting our published articles to enlarge
our readership, and delivering a
quick and valuable peer-review for
all our submissions.
But since all our parameters
show an upward trend, we will
also start to pay attention to other
details, one of them being the number of citations. Looking at the
numbers tracked by our publisher
Springer, we received 31 citations
up to December 2018. Considering
that only 28 articles were published
in 2017, I am very satisfied with this
development. We must know that
these numbers are counted differently to what happens for the
impact factor calculation, but they
show that we might be able to play
this game in the coming years.
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BY JENS BREMERICH

European Training Assessment
Programme ETAP 2.0:
Report from Basel, Switzerland
The Basel radiology training programme, attracting residents from numerous European
countries, is built on the following terms and principles: people (skilled and motivated
trainees and trainers), culture (empowerment, blame-free-environment, cooperative
leadership), organisation (clear, consistent and transparent rules), content (subspecialised,
organ-based expertise), infrastructure (modern facilities, equipment and IT), innovation
(research and workflow), and quality control (exams, audits, certification).
In spring 2018, we learned
about the new European Training
Assessment Programme, ETAP 2.0,
for external auditing and certification of residency training programmes in radiology. Although
our programme is regularly rated
as the best academic training
programme in Switzerland, we
were curious about areas of fur-

ther development. Our reason for
applying for ETAP 2.0 certification
was to obtain an outside perspective and ideas for improvement, to
foster critical self-reflection, and
to identify blind spots in our view.
In May, 2018, we applied for
assessment and uploaded the
online material (questionnaires
and videos). The following month,

The radiology training programme at University Hospital Basel was certified
with the platinum level of excellence two months after application.

BE CERTIFIED,
BE THE BEST
etap@myebr.org

we had seven online interviews,
and in July 2018, we received the
final results. The complete process was transparent and concise,
comprising seven stages:
1. Application form submitted
2. Questionnaires from trainees
and residency director, and
videos showing the facilities,
resources, and equipment,
uploaded
3. Material reviewed by assessors,
seven online interviews
4. Report drafted by lead assessor
and sent to ETAP chair
5. Results reported to the training
centre
6. First feedback (on process)
received after two weeks
7. Second feedback (on impact)
received after six months
We are proud and honoured
that we are now certified with
the platinum level, the highest
level of excellence. Even more
importantly, we received a precise
analysis of our programme with
respect to strengths, weaknesses,
opportunities, and threats (SWOT
analysis). The recommendations
for further improvement, in our
case adding training units for
leadership skills and scientific
tools, were particularly appreciated and have resulted in these

Basel University Hospital, close to the historic centre of Basel and the
Rhine River.

features being added to our
curriculum.
In conclusion, ETAP 2.0 is an
excellent quality control tool that
provides precise analysis and an
objective outside perspective. The
certification process is transparent
and concise. The SWOT analysis of
the training programme and recommendations for improvement
are particularly helpful.

Jens Bremerich, MD, is Professor of
Radiology and Residency Director
of the Department of Radiology
at Basel University Hospital. After
training in Heidelberg, Montpellier,
Edinburgh, Indianapolis, Basel,
and San Francisco, he is convinced
that a good training programme
is a team achievement that brings
together subspecialised experts and
is based on clear structures.

The ETAP 2.0 is a certiﬁcate of excellence
for radiology training departments in
Europe and beyond.

The certiﬁcation process is performed
virtually through the ETAP 2.0
platform, which enables an easy,
objective and quick assessment.
The ETAP 2.0 is a joint initiative by the
European Board of Radiology (EBR) and
the UEMS Radiology section.
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BY REGINA BEETS-TAN

ESOI strives to provide
high-quality education in cancer
imaging and research
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The European Society of Oncologic Imaging (ESOI) was launched in 2012 and has
grown from 63 members in its founding year to almost 500 in 2017. In the past year, this
figure has more than doubled; with at present just over 1,000 members. The majority of
ESOI members work in large cancer institutes and university hospitals. The members’
subspecialisations reflect the broad spectrum of oncology, with a focus on imaging of
haematological, gastrointestinal, lung, breast, genitourinary, bone, soft tissue, head and
neck, neurological and paediatric cancers, as well as interventional oncology. ESOI is an
institutional member society of the European Society of Radiology (ESR) and affiliated
with the ESR journals European Radiology, Insights into Imaging and European Radiology
Experimental.
The main goal of ESOI is to raise
the scientific level and professional
knowledge within the field of oncologic imaging.
The society strives to provide
high-quality education in cancer
imaging and research, not only
within Europe, but also beyond.
ESOI members come from 84 different countries, 50 of these being
non-European countries. In the
first two months of 2019, ESOI has
already engaged in joint sessions at
various annual meetings outside of
Europe: the Total Radiology Conference during Arab Health in Dubai,
the Radiology Course at the BGIICC
in Cairo, and the first annual conference of the Society of Oncologic
Imaging India in New Delhi.
In 2018, for the first time, the Oncologic Imaging Course (OIC) acted as
the official joint annual meeting of
the OIC and ESOI. A pre-meeting
day was organised by and for the
young ESOI members and it was an
outstanding educational experience
for young and old. Together with the
European Organisation for Research
and Treatment of Cancer (EORTC),
ESOI has again held hands-on training courses on the use of imaging
in clinical trials. The fully booked
course in Heidelberg shows that
there is a need for such training.
There is no doubt that the role
of radiologists in multidisciplinary
teams has increased and that their
findings are crucial for optimal
treatment outcomes. Yet a survey
among all ESOI members this year,
initiated by Prof. Emanuele Neri,
has shown that not all hospitals
in oncology have their radiologists
taking part in multidisciplinary
team meetings.

Are the radiologists in your
department involved in oncological multidisciplinary teams?

The world of cancer treatment is
changing rapidly. In the future, it
will be more important than ever to
understand complex clinical questions. ESOI recognises this importance and has established strategic
alliances with clinical oncological
societies like the European Society
of Surgical Oncology (ESSO), the
European Society of Medical Oncology (ESMO), the European Society
for Radiotherapy and Oncology
(ESTRO) and the European Society
of Digestive Oncology (ESDO).
ESOI aims to create an educational forum where radiologists and clinicians can meet and
exchange knowledge. The very
first joint event was a multidisciplinary webinar with ESSO, during
which a multidisciplinary team of
teachers interacted with radiologist and clinician attendees. The
ESOI webinars have always been a
successful and well-accepted educational format, so ESOI will focus
on many more multidisciplinary
webinars in 2019, in collaboration
with clinical societies, but also
with other radiological subspecialty societies.
In August 2018, the very first course
for both radiologists and medical
oncologists took place in Amsterdam,
in joint collaboration with ESMO.
The course was a forum where clinicians and radiologists met to interact
and gain knowledge of each other’s
disciplines. The second edition of the
ESOI/ESMO course will take place in
Turin. For the third time, ESMO will
host ESOI during the ESMO annual
meeting, in a session on cancer imaging. With many recent FDA approvals of new targeted therapies and
immunotherapies, it is important

that radiologists have insights into
cancer treatment evolution. One
of the aims of the society is to provide education in cancer research.
Therefore, it is important for the
ESOI academic members to connect
with basic scientists (in immunology,
genetics, molecular pathology, biotechnology, etc.) to understand why
and which research will make the
difference in cancer treatment and
how imaging can contribute. To this
end, ESOI will officially partner with
the European Association for Cancer
Research (EACR).
ESOI also became an official
member of the European Can

Cer Organisation (ECCO) in 2018.
ECCO consists of professional and
patient organisations in oncology
and focuses on oncopolicy. Radiologists were already represented
within ECCO by the ESR, which
has a seat on the board. With the
addition of ESOI and ESHI as new
ECCO member societies, the position of radiology among clinical
professions will be strengthened
even more.
The outreach of ESOI to clinical
societies has resulted in clinicians
becoming official members of
ESOI. The board welcomes them as
much as it welcomes radiologists

Why are they not involved?

NO
11%

YES
89%
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ESOI resident members and abstract presenters at the Oncologic Imaging Course 2018 in Dubrovnik.

They are not formally invited by the MDT coordinator

50%

They are invited but do not attend because of their busy
schedule for imaging and reporting

15%

They are not interested

12%

There are no MDT meetings organised in our institution

21%

Oncological service is not yet established in our country

3%

#ECR2019

who would like to participate or be
involved in its activities and contribute to the exciting new developments in oncologic imaging.
http://esoi-society.org
Prof. Regina Beets-Tan, MD,
PhD, chairs the Department of
Radiology at The Netherlands
Cancer Institute, Amsterdam. She is
president of the European Society
of Oncologic Imaging (ESOI),
president elect of the European
Society of Gastrointestinal and
Abdominal Radiology (ESGAR) and
a member of the ESR Executive
Council.
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BY HENRIETTÆ STÅHLBRANDT

Swedish Society of Radiology aims
to unify standards and provide
guidelines for the whole country
In Sweden, one of the main directions in medicine at the moment is standardisation. The
idea is that the same disease should be treated the same way in all of Sweden.
With ten million inhabitants, we
are one of the smaller countries
in Europe, and with well-developed IT systems, one would think
this would not be too hard. Alas,
the healthcare system is divided
into several regions, with several
counties within each region and
often several hospitals within each
county, meaning a lot of competing
IT systems and directions of care
are co-existing.
The Swedish Association of Local
Authorities and Regions is now trying to remedy part of this, in starting a National Clinical Knowledge
Support initiative, which aims to
have the same guidelines throughout the whole of Sweden. Radiology, as part of a diagnostics team, is
one part of this, and Prof. Katrine
Riklund, well known within the
ESR, serves in this group, while also
a member of the Swedish Society of
Radiology.
Two larger national initiatives
are being driven by the Swedish
Society of Radiology (SSR): iGuide,
and a newly started initiative to
introduce a common radiological
coding system (a Swedish version
of RadLex-Loinc). Hopefully, the
National Clinical Knowledge Support initiative will serve as a base
while trying to incorporate their
systems into the Swedish healthcare. We also hope to address the
Swedish pathways of standard-

ised cancer care, which have been
in place for a few years now, and
which – though the thought is good
– come with their own set of problems. As some patients get a fast
track through their disease, others
have to take a step back to allow
this, since our resources are finite.
Another aspect of the national
perspective is that radiology residents in Sweden do not have a
national system of which courses to
participate in, and at what time in
their residency. The SSR and Sweden’s radiology director of studies
are collaborating in trying to create
a national structure around this
issue.
Touching the same issue, Sweden has not had an arena where all
directors of the various radiology
departments could meet and discuss. Last year, the SSR decided to
create an e-mail list of these people,
as well as other important figures
in the Swedish radiology community, including major players in the
private radiology sector. This e-mail
list is used today as a discussion
forum, and in 2019 we will arrange
the second Radiology Directors’
Day at our annual meeting.
More locally within our society,
discussions are being held on how
to proceed with our national homepage, our member journal, and our
annual national radiology meeting.
Generally, these have been run (as

The board of the Swedish Society of Radiology met in Malmö, Sweden.

well as the society’s board) without
reimbursement, and in our spare
time, but as the pace of society is
increasing, this is not sustainable
for the future. What to replace it
with? We do not yet know.
As in most of Europe, though perhaps not at the same level, Sweden
is experiencing a scarcity of radiologists. Teleradiology is increasing, as
are multidisciplinary rounds and a
need for all of us to become more
subspecialised as general radiologists. More is asked of us, and we

are becoming fewer. Hopefully AI
will remedy some of this – but even
though there is a lot of hype at the
moment, we have yet to see real,
practical help using AI in everyday
care. Are there parts of radiology
where we should look into changing our routines? Can we let the
orthopaedic surgeons interpret
post-operative x-rays? Should we
train radiographers to take on radiologists’ tasks in areas other than
ultrasound? We have no answers –
but the questions need to be asked.

As a summary, things are starting
to change in Sweden, both at the
national healthcare level, and in our
society. The next couple of years
will be interesting and will set the
stage for a new, and hopefully more
cohesive, radiology.
Henriettæ Ståhlbrandt, MD PhD, is
president of the Swedish Society of
Radiology and general radiologist
at Region Jönköping county, where
she also serves as Assistant Director
of the Radiology department.

BY JUAN CALABIA DEL CAMPO

SERAM and the evolution
of radiology
Regardless of their geographical location, all radiologists deal with new technologies
daily, including tools that, in some cases, show a certain capacity to transmute our work
environments.
At the Spanish Society of Medical Radiology (Sociedad Española
de Radiología Médica – SERAM) we
comply with the priority objectives
of our society by strengthening the
training elements of our partners
and by proposing new tools for the
development of our specialty. We
believe in our obligation to anticipate the changes that will impact
our profession and work environment in the future, and make an
effort to share these ideas with our
partners and patients.

The AI ‘crisis’ and its impact on
our profession
At SERAM, we see a ‘crisis’ as an
opportunity. Evolution and adaptation have been distinctive features
of our specialty since its birth more
than 100 years ago. The assessment
of the future impact of AI is especially difficult to quantify. This new
set of tools has had a great impact
on the communication media in
Spain, and also promises to revolutionise the radiological technology
industry with which we interact.

Leading the training efforts in
AI has thus become a priority for
SERAM, but we are also working on
the design of a set of strategies that
will make us the natural interlocutors with technology industries and
public administrations, becoming a
new strategic ally for both kinds of
organisations.
Also, we are developing several
initiatives led by our society, such
as our first online course on AI for
radiologists, and we have also developed basic courses for training our
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professionals in advanced medical
image manipulation and processing,
not forgetting the use of new tools
such as biomedical 3D printing.
New ways of education
Another primary objective of our
society is the defence and promotion of our specialty. We face this
challenge with the development
of new tools for technological and
scientific dissemination, collaborating with universities and research
institutions, patient associations
and the general population.

Creating a new scenario with
closer contact with patients is
one of the most desired goals of
SERAM. We believe that we must
walk towards a deeper collaboration with patients, improving their
involvement in our activities.
A successful example of this
idea was found during the celebration of the XXV SERAM Congress,
held last year in Pamplona. There,

continued on page 29
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continued from page 28

it became very clear that patients
are very interested in transmitting
their experience and in showing
us the great potential that lies in
deeper communication with them.
We need to change the traditional
way of working with patient associations, which value radiologists as
a fundamental part of their health
restitution process, and with future
patients, who understand the
importance of our specialty.
It was the patients who encouraged us to promote educational
and training activities for the general population, even recommending new formats and new forms
of communication to take better
advantage of our knowledge. The
success of the hashtag #seram_rx
on Twitter, the visibility of which

has multiplied fivefold, is a good
example of this.
In close collaboration with universities and researchers, we are
developing a new tool called Virtual
Patient Experience in the radiological environment. With this tool,
patients have the opportunity to
experience first-hand, through
Virtual Reality, the sensations and
experiences of the most common
radiological tests. This has helped
us better understand the importance of preparing our patients. It
constitutes a new way to deal with
radiological examinations in a fun
and entertaining way, providing
the fundamental information and
decreasing the impact of the natural
fear of the unknown of patients in
our radiology services. Patients feel
more relaxed and more informed
when using this kind of tool.

We intend to expand these activities into schools, colleges and universities, in order to improve the
radiological education of the gen-

eral population and to highlight
new professional scenarios, in order
to attract the best professionals to
our speciality.

Virtual Reality image. Static image in a dynamic virtual environment. Patient
inside MRI room. Operator perspective.
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Radiologists have always been
immersed in a revolution, not
only technological, but also economic and social, but our capacity for adaptation and evolution
has always been our best tool.
We believe that success is guaranteed if we focus on new models of future work, which will
increase the value of our radiologists, and aim to become the
medical references of our hospital
environments.
Therefore, we expect to continue to adapt ourselves to these
non-stop changes while listening
to our partners and patients, who
deserve our best efforts.
Dr. Juan Calabia del Campo is
responsible for communication at
SERAM.

BY PETER KAVANAGH

Faculty of Radiologists in Ireland
focuses on training and education
The role of the Faculty of Radiologists is to lead, educate and provide support for all
consultants and doctors in training, working in the specialties of clinical radiology and
radiation oncology. Our remit spans the fields of diagnostic and interventional radiology,
and radiation oncology cancer treatment, helping to ensure that the patients who use these
services have the best possible experience and care.
The faculty is led by the Dean,
Dr. Niall Sheehy, who works as a
consultant radiologist at Ireland’s
largest hospital, St James Hospital
in Dublin.
At a national level, the faculty
represents our members by promoting quality standards and
strives to ensure that the advances
in the science of clinical radiology
and radiation oncology are recognised in health policy.
Training and Education
Radiology trainees in Ireland
hold the grade of specialist registrars (SpRs). The training scheme
is led jointly on a national basis by
two consultant radiologists – an
education development officer and
a national training coordinator.
There are nine teaching hospitals
accredited for radiology training in
the country – five in Dublin, and one
each in Cork, Galway, Waterford and
Limerick. Each of these has a local
training coordinator who works
closely with the national coordinators. Training is subsidised by a
division of the government’s health
service executive known as NDTP
(National Doctors Training and
Planning). NDTP provide baseline
funding to the faculty to operate
the training radiology programme.
The base funding level has
remained static over several years
despite rising costs associated with
training. NDTP provide additional
funding through developmental
funding for defined projects. This
past year, the faculty successfully
applied for additional developmental funding to support educational
initiatives in three key areas: (1)
competence-based radiology training (CBME applied to radiology),
(2) reconfiguration of part 2A of
the FFRRCSI examination, and (3)
multisource feedback for diagnostic radiology and radiation oncol-
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ogy trainees. The most ambitious
of these was the reconfiguration of
part 2A of the FFRRCSI examination. The old format of independent
true/false questions was abandoned,
and replaced by a new format comprising SBA (single best answer) and
EMQ (extended matching questions)
questions. The new part two examination reconfiguration was led by
local MSK radiologist, Dr. Eric Heffernan, with expert international
input from Professor John Cockburn from Canberra, Australia.
The Multisource Feedback (MSF)
module also complies with the latest
educational norms. A high level of
satisfaction was found among SpRs
and consultant trainers for this
module. In diagnostic radiology this
year, the faculty is developing a new
curriculum, which moves away from
the old time-based model, to a competency-based training programme.
This is being implemented by way of
entrustable professional activities.
This coming year, NDTP will support a new project to promote civility in the working environment.
This came about as a result of a
faculty survey which discovered
a concerningly high prevalence of
negative interactions experienced
by radiologists in the workplace.
The survey found that this operates
at several different levels – within
radiology departments between
trainees and consultants, and
between consultants, and more
broadly, within hospitals between
trainee and consultant radiologists
on the one hand and referring clinicians on the other. The faculty
is planning to roll out a number of
interventions designed to reduce
the incidence of this behaviour
across the board.
A ‘Doctor in Difficulty’ guideline
algorithm and practical links to
trainee supports has been devel-

oped and approved by the faculty’s board. Our SpR radiologists in
training continue to excel in terms
of their output from assessments,
audit, and research. Many have presented their work at national and
international meetings, including
the ECR and RSNA.
Our faculty runs five scientific
meetings over any given year. The
meetings are interesting, informative and offer an opportunity
to network with colleagues and
friends. The five meetings are the
Annual Scientific Meeting (ASM),
Combined Spring Meeting, MRI
meeting (IMRIM), Management
in Imaging Meeting and a Neuroradiology meeting. The ASM held
every September is the biggest of
these and is the faculty’s showpiece meeting, where honorary
fellowships are awarded. ASM 2018
followed a unique format, in collaboration with the SAR (Society of
Abdominal Radiology) from USA. A
team of speakers from the SAR, led
by their president, Dr. Bernie King
(who is also president of ARRS),
gave several high-quality presentations over the three-day meeting on
the theme of abdominal and pelvic
imaging.
Quality Improvement Programme
Much of the local work on radiology quality improvement has been
inspired by Dr. Adrian Brady, Past
Dean of the Faculty, and current
chair of the ESR’s Quality, Safety and
Standards Committee.
The primary focus of the past year
has been the application to the NCEC
(National Clinical Effectiveness
Committee) to gain National Clinical
Audit (NCA) status for the Radiology
Quality Improvement Programme.
NCEC are a branch of the Irish
government’s Dept. of Health. The
application provisionally succeeded,
with a few minor amendments still

#ECR2019

to be made before it gets full ministerial endorsement. Open disclosure
plays an important role in all audit
programmes and the faculty’s Open
Disclosure Guidance document has
been incorporated into the documentation submitted to NCEC. Participation from all sites is a prerequisite for the success of radiology’s QI
Programme – participation in all categories of radiology QI activity has
steadily risen over the past year but
is still at a relatively low level. Some
of the low participation may be an
issue of under-recording due to lack
of familiarity with the operational
platform (NQAIS).
Two other methods to increase
participation were endorsed by the
faculty board. The first was to establish a measurement system whereby
QI activity counts towards workload
productivity figures for each radiologist. The establishment of such a
measurement system requires an
upgrade in RIS functionality, which
is being explored with the equipment vendor, Change Healthcare.
The second method to increase participation was the translation of QI
activity to credit in the PCS (Professional Competence System). Provisional verbal agreement in respect
of this has been received from the
Medical Council.
Once NCA status is obtained, participation in QI activity will become
mandatory. A significant concern
that many radiologists in Ireland
have about QI activity is that protection against legal discoverability
of QI data is not watertight according to the wording of current draft
legislation. Life cycle learning has
provided an interim solution to
this issue. This means that the storage of any personal information in
connection with patients or radiologists expires from QI records after
a period of six months.

Professional Competence Scheme
This is the scheme by which doctors gain credit for CME (continued
medical education) activities. There
is a bilateral agreement in place
between all Postgraduate Medical
Training Bodies (PGTBs), including
radiology, and the Irish Medical
Council (IMC), covering the threeyear period 2018–2020. This involves
the exchange of non-individualised
information from the faculty to
IMC at stipulated time intervals,
including details of our business
plan in relation to the running of
the faculty’s PCS scheme.
A Personal Development Plan
(PDP) for radiologists is being developed. This will provide an extra
option for obtaining CME credit
as part of PCS. There is a standard template in evolution, drawing
from other specialties and from
more radiology-specific examples
previously proposed by senior faculty officers. The number of credits
that would be available for PDPs
has not yet been finalised but
would be proportional to the time
of the PCS year that it was submitted – an earlier submission earning
more credits than one submitted
later in the PCS year. This will be
available on the PCS user platform
in the 2019–2020 PCS year and will
initially be an optional activity.
Dr. Peter Kavanagh is the current
Honorary Secretary of the Faculty
of Radiologists, Royal College of
Surgeons in Ireland, vice-Chair
of the PCS & Quality Committee,
2018–2019, Outgoing Honorary
Treasurer and Chair of the Finance
& General Purposes Committee.
Dr. Kavanagh has been a
Consultant Radiologist since
1998 and has worked at Connolly
Hospital, Blanchardstown in
Dublin, since 2005.
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BY ANASTASIJA MITOVSKA

Modernisation and public
communication are key aims
for Macedonian society
Last year was a busy one for the Macedonian Society of Radiology (MSR). There was quite
a full schedule of activities, since we are a society that unites radiologists from the private
and public health sectors.
The number of members is, however, pretty constant (around 70),
which is due to the staff turnover
not being as dynamic as it should be.
The MSR held its regular activities, such as expert meetings for
sharing experiences and introducing new diagnostic methods. One of
the most visited events this year was
the expert meeting with subjects in
the field of mammography and musculoskeletal radiology, as well as one
very interesting topic on the subject
of management of costs in public
health institutions (presented by Dr.
Kristina Mitreska MSc). The lecture
gave an insight into what it takes
to successfully manage big public
health institutions. The meeting
overlapped with the International
Day of Radiology, which we traditionally celebrate with these types
of events.
The current management team
of the MSR is focusing on various

points of interest, but the most
important is improving and modernising the radiological approaches
in diagnostic and interventional
treatments. The MSR president, Dr.
Nadica Mitreska, PhD, together with
the University Clinic of Radiology,
also provides support and training
to radiological technologists who are
specialising in CT and MR diagnostics. She represented the MSR as an
invited lecturer at ECR 2018, speaking within the postgraduate educational programme, as well as at the
European parliament, on invitation
from Biljana Borzan MEP, as a representative of the European Society
of Radiology (topic: From health policies to practice).
Prof. Mitreska was also a moderator of a radiographers’ session at the
European Congress of Radiology,
with her own lecture. She presented
the MSR at the Balkan Congress
of Radiology, which took place in

Kushadasi, Turkey, where five more
radiologists from Macedonia also
participated with their own papers.
The activities of the MSR and the
University Clinic of Radiology can
be seen in the Business Directory of
Macedonia 2016/2017.
The MSR is constantly cooperating with the University Clinic of
Radiology in terms of education and
training of young personnel. There
was an initiative this year from the
MSR to the Cathedra for Radiology
and the Medical Faculty to change
the duration of residency (which is
currently four years) to five years, in
accordance with the ESR’s European
Training Curriculum, although this
is yet to be developed.
One of the biggest issues in the
Macedonian health system is the
outflow of doctors from Macedonia
to western European countries. This
is a subject that touches all levels of
healthcare and all personnel. How-

ever, there is not a big outflow of
radiologists; approximately three
doctors left the country in 2018, but
still this presents a future challenge
for the further development of a
solid healthcare system.
We are trying to introduce the
wider medical public to radiology as
one of the most progressive fields
of medicine, as well as its challenges and news, through various
channels of communication. One of
those channels, which we found to
be the most effective, is the newsletter issued by the Doctors Chamber
of the Republic of Macedonia and
the Macedonian Doctors Association. Through articles, we are trying to get radiology closer to young
doctors and interest them more in
this field.
Anastasija Mitovska, BFin, is a
volunteer at the Macedonian Society
of Radiology.

Professor Nadica Mitreska,
President of the Macedonian Society
of Radiology, represented the society
at the XVIth Balkan Congress of
Radiology in Kushadasi, Turkey.

MY THESIS IN 3 MINUTES
Visit our spectacular new location
SKY HIGH STAGE and join
240 daring colleagues
presenting their scientific theses
in just three minutes!

TOPICS:
Oncologic imaging
Chest
Breast
AI and machine learning
Interventional radiology
Musculoskeletal

Genitourinary
Hand and neck
Neuro
Abdominal viscera and GI tract
Cardiovascular
Everyday challenges

Details at
ipp.myESR.org
Type of session: MyT3
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Special Exhibition:
Annette Kelm
Tomato Target
KUNSTHALLE
1070 Vienna, Museumsplatz 1
www.kunsthallewien.at
Annette Kelm, Tomato Target, 2018 © Courtesy Annette Kelm and König Galerie, Berlin

WHAT’S ON TODAY IN VIENNA?
SATURDAY, MARCH 2, 2019
Ensemble in Der Untergang des österreichischen Imperiums by Hauswirth
© Anna Stöcher

Christiane von Poelnitz in Die Perser by Aischylos © Reinhard Werner / Burgtheater
Michael Dangl in Der Bauer als Millionär by Raimund © Erich Reismann

Nina Poláková, Denys Cherevychko, Eno Peci in Swan Lake by Nurejew © Wiener Staatsoper GmbH / Ashley Taylor
Draconian © mcsharq.nl

The ensemble of Raimundtheater Wien in I Am from Austria by Hoffmann &
Struppeck © VBW / Deen van Meer

Theatre & Dance
Die Perser
by Aischylos
AKADEMIETHEATER | 20:00
1010 Vienna, Lisztstraße 1
Phone: +43 1 51444 4145 | www.burgtheater.at

Opera & Musical Theatre

Hiob
based on the novel by Joseph Roth
BURGTHEATER | 19:30
1010 Vienna, Universitätsring 2
Phone: +43 1 51444 4145 | www.burgtheater.at

Ladykillers
by Elke Körve and Maria Caleita
KAMMERSPIELE DER JOSEFSTADT | 15:00
1010 Vienna, Rotenturmstraße 20
Phone: +43 1 42 700 300 | www.josefstadt.org

Concerts & Sounds
Concentus Musicus Wien
Stefan Gottfried, conductor and piano
F. Mendelssohn Bartholdy: Overture ‘The Hebrides’, op.
26; L. van Beethoven: Concerto for piano and orchestra
no. 4 g major, op. 58, symphony no. 6 f major, op. 68 (‘Sinfonia pastorale’)

Alles für’n Hugo
Homage to Cissy Kraner and Hugo Wiener
by Katharina Straßer

MUSIKVEREIN | 19:30 | GROSSER SAAL
1010 Vienna, Bösendorferstraße 12
www.musikverein.at

RABENHOF | 20:00
1030 Vienna, Rabengasse 3
Phone: +43 1 712 82 82 | www.rabenhoftheater.com

Shake Stew (Austria/Germany)

Der Untergang des österreichischen Imperiums
by Ed Hauswirth and Ensemble
TAG | 20:00
1060 Vienna, Gumpendorfer Straße 67
Phone: +43 1 5865222 | www.dastag.at

Der Bauer als Millionär
by Ferdinand Raimund
THEATER IN DER JOSEFSTADT | 19:30
1080 Vienna, Josefstädter Straße 26
Phone: +43 1 42 700 300 | www.josefstadt.org

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

Hot Jazz Ambassadors
Traditional Jazz, Blues
JAZZLAND | 21:00
1010 Vienna, Franz-Josefs-Kai 29
www.jazzland.at

The Lazys (AUS)
CHELSEA
1080 Vienna, Lerchenfelder Gürtel, U-Bahnbögen 29 – 30
www.chelsea.co.at

War and Peace
by Daniel F. E. Auber, Franz von Suppé and others
Arranged by Alexander Doent
With Angelika Kirchschlager, Erwin Steinhauer, Edda
Andrea Graf (piano)
KAMMEROPER | 19:30
1010 Vienna, Fleischmarkt 24
www.theater-wien.at

Der Mann von La Mancha
Musical by Mitch Leigh
Conductor Lorenz C. Aichner
VOLKSOPER | 19:00
1090 Vienna, Währingerstraße 78
www.volksoper.at

Swan Lake
Ballet by Rudolf Nurejew
Conductor Paul Conelly
Choreographer Rodolf Nurejew
STAATSOPER | 19:00
1010 Vienna, Opernring 2
www.wiener-staatsoper.at

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

Tuesdays with Morrie
by Jeffrey Hatcher and Mitch Albom

Harakiri For the Sky – Draconian – Sojourner

Bodyguard
by Lawrence Kasdan & Alexander Dinelaris

VIENNA’S ENGLISH THEATRE | 19:30
1080 Vienna, Josefsgasse 12
Phone: +43 1 402 12 60 0 | www.englishtheatre.at

SZENE WIEN | 20:00
1110 Vienna, Hauffgasse 26
www.szenewien.com

RONACHER | 15:00 + 19:30
1010 Vienna, Seilerstätte 9
www.musicalvienna.at

Please note that all performances, except at Vienna’s English Theatre, are in German
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ECR FACES

Prof. Christian Loewe and PD Dr. Maximilian de Bucourt are two of the coordinators of the Cube 2.0,
the educational space dedicated to the captivating world of interventional radiology (IR).

The Cube welcomes ‘the
Silicon Valley of IR education’
By Mélisande Rouger
After a successful debut outing, the Cube returns to the ECR bigger, better and bolder.
Whilst the mission of the Cube to offer the most immersive, interactive and exciting
introduction to interventional radiology remains unchanged, many additions have been
made this year to improve the programme.
The overall aim is to show attendees how innovative
IR is and convince them that they should pursue a
career in IR, according to Prof. de Bucourt. “IR is
part of the radiology family. Future excellent diagnostic imaging and minimally-invasive therapies
go hand in hand. The ECR is the best place to find
young colleagues from all over the world and promote young talent for IR at a very early stage during
their careers, when they may have not yet chosen, or
do not know, or have not yet gathered sufficient personal hands-on experience on IR to choose the ‘right
path’,” he said.
Besides the demonstration of high-end procedures
using the best simulators available on the market, the
Cube showcases the use of modern, yet-to-be-commercialised technologies for providing remote
proctoring.
The Cube provides training for a large variety of
skills, including basic handling of catheters, sheaths,
wires, balloons and stents, as well as probing vessels
from all over the anatomical spectrum in physical
anatomy models and in dedicated IR simulators, as
well as embolisation, aspiration, thrombectomy and
closure devices, and many more.
Participants can acquire knowledge in an IR environment, for example with the angiography mock-up, in
which a real angio suite experience can be simulated on the spot and interaction with radiographers
can be trained. There is also a space dedicated to
virtual reality.
Apart from intense, daily, hands-on simulator training each morning and afternoon, basic cases and
more challenging cases are discussed. Around
noon each day, experts are invited to ‘the event’
to provide special daily content talks and share so
called ‘Epic Fails and Creative Solutions’ cases with
the audience.
“It is in challenging situations where things may
not always proceed as originally planned and where
new, creative solutions may need to be found, that so
much can be learned,” Prof. Loewe said.
Many renowned speakers share their experience,
including Prof. Hans Henkes, Prof. Thomas SchmitzRode and PD Dr. Eberhard Siebert, who have again
accepted the invitation to take part. Additionally,
more than 30 industry partners contribute to this
year’s programme.
For those interested, places are still available at the
Cube. Simply visit to register and attend sessions.
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With its catchy tagline ‘the Silicon Valley of IR
education’, the Cube 2.0 promises to be all about
innovation and progress. “This is exactly what IR
represents for radiology and where it should continue to head in the future,” said PD Dr. Maximilian
de Bucourt from Berlin, Germany, one of the Cube’s
coordinators alongside Prof. Christian Loewe from
Vienna, Austria, Prof. Jean-Pierre Pruvo, France,
and Prof. Luigi Solbiati, Italy.
An angiography mock-up for team training sessions,
more simulators, and brand new stations will be
awaiting ECR delegates at the Cube, where they
will find the world’s highest quantity of ready-to-use
hands-on simulators in one place.
To host all the new equipment and activities, the
Cube has changed location and moved to the DC
Tower, a venue with twice the capacity of the original one. Each session in the Cube is now able to
accommodate around 120 attendees.
Radiographers are explicitly encouraged to visit the
Cube, as some contents have been jointly organised
in collaboration with the European Federation of
Radiographers Societies.
The overwhelmingly positive feedback last year triggered all these additions. “Attendees, presenters,
tutors and assisting companies particularly enjoyed
the immediate and uncomplicated hands-on experience, with easy access to the widest spectrum of
simulators available, techniques conveyed, and content. They also valued the quality of the materials
and equipment provided,” de Bucourt said.
Content again covers peripheral, central, oncological
and neuroradiological interventional radiology. The
sessions on life support training, haemostaseology
updates, radiation protection, legal matters, and IR
inventions and how to patent ideas, are also repeated.
Last year, some attendees reported that the huge
quantity of available, ready-to-use material, such
as stents, catheters, sheaths, wires, balloons, etc.,
made the Cube appear almost chaotic. This was
intentional, and such feedback was actually taken as
a compliment, Prof. Loewe explained.
“The Cube is a dynamic educational space; a
hands-on ‘adventure world’ dedicated to the captivating world of IR. So there will always be work in
progress here,” he said.
Although the Cube is mainly addressing ‘newbies’
in IR (residents, medical students, radiographers in
training), board-certified radiologists and radiographers are also very welcome.

ESR membership
record tops off
successful year
for the society

Room A was packed for the battle of the Greek Gods, Mount Olympus vs. The Underworld,
at the beloved Image Interpretation Quiz.

Report from Bernd Hamm,
Chairman of the ESR Board of Directors
The ECR traditionally marks the turn of the new
working year for the ESR. The most important
milestone in 2018 was certainly our membership
record: we have surpassed the 100,000 mark and
now count 101,154 members from 163 countries, in
comparison to 75,502 in 2017 (+34%). The number
of radiographer members increased by even 178%,
from 1,567 to 4,359.
ECR attendance has steadily risen, too. I had the
honour and pleasure to chair two congresses, ECR
2015 and 2018. It is amazing to see how ECR has
grown from one congress to another in terms of content and participation. Including live online viewers,
ECR reached 25,266 attendees in 2015. By 2018, the
number had grown to 28,474. ECR cannot only be
watched via live stream, but also throughout the
year at ecronline.myESR.org. Therefore, including
online viewers after the congress, ECR 2018 attendance was 38,889. Thanks to a collaboration with the
Chinese Society of Radiology (CSR), 500 presentations of ECR 2018 were translated into Mandarin
and have been available on the CSR website and on
ECR Online. These translations received more than
700,000 views via the CSR website.
Regarding content, ECR 2015 saw innovations such
as restructured session formats, with educational
sessions being grouped as ‘E3 – European Excellence
in Education’, reduced speaking time for scientific
papers and more sessions and attendees. Furthermore, we introduced keynote lectures to scientific
sessions and reintroduced the slogan for the ECR
poster (‘Radiology without borders’ for ECR 2015).
For ECR 2018, we launched the new scientific session format ‘My Thesis in 3 Minutes’ (MyT3), the
radiographer support programme ‘Shape your
Skills’, the open forum sessions ‘Coffee & Talk’, ‘The
Cube’ (interventional radiology) and other new buildings forming the ECR City. These have been continued and expanded on this year.
ESOR, the European School of Radiology, is clearly
one of our best-known educational initiatives. Since
2006, ESOR has offered 324 courses, seminars and
tutorials and 743 scholarship and fellowship grants,
thereby attracting 21,572 participants. To make ESOR
even more broadly accessible, the vision is to offer
50% onsite and 50% online courses in the future.
The ESR also launched ‘ESR Connect’, with
high-quality online content such as news, live webinars, interviews, roundtables and other types of
radiology education. You will certainly have noticed
our ‘ESR Connect’ studio here in the ECR City and
maybe even gave an interview yourself.
Following repeated demand to bring ECR also ‘in
person’ to those who are unable to come to Vienna,
we created ‘Best of ECR‘. The initiative will bring
some of our best speakers to national congresses
worldwide.
Finally, I would like to invite all ESR full, honorary,
radiology resident and retired members to join the
ESR General Assembly in Room N tomorrow at
12:30 to inaugurate the new ESR working year.
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Prof. S. Nahum Goldberg from Jerusalem received his certificate from ESR President
Prof. Lorenzo E. Derchi after he delivered the Josef Lissner Honorary Lecture ‘Systemic effects
of image guided tumour therapy: have we opened Pandora’s Box or found the Holy Grail?’

Italy is one of the guest countries at ECR 2019, and Italian experts highlighted their scientific
achievements with a focus on emergency radiology. SIRM President Prof. Roberto Grassi from
Naples received a certificate from ESR President Prof. Lorenzo E. Derchi.
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THE CUBE

DC Tower

CUBE 2.0
EXPLORE | DISCOVER | PLAY | LEARN

Interventional
Radiology
at ECR 2019

