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Postgraduate Educational Programme

08:30 - 10:00 Room A

E3 - ECR Academies: Interactive Teaching Sessions for Young
(and not so Young) Radiologists

E3 121

Emergency radiology |
A-001 os:30

A. Acute aortic syndrome
H. Alkadhi; Zurich/CH (hatem.alkadhi@usz.ch)

Computed tomography (CT) imaging - often preceded by conventional
radiography - represents the major imaging modality for the diagnosis of acute
aortic syndromes. This lecture will review the various underlying diseases of
acute aortic syndrome, demonstrate typical imaging features enabling the
diagnosis and discuss management options depending on the type, extent,
and location of the disease. Clinical examples will be shown.

Learning Objectives:

1. To understand the different types of acute aortic syndrome.

2. To learn about imaging findings and management options.

A-002 09:15

B. Abdominal trauma
R. Basilico; Chieti/IT (rbasilic@unich.it)

Abdominal traumas can be classified into two categories: penetrating and blunt
traumas. Abdominal injuries are more often observed in the setting of
polytrauma; in fact, they are present in about 10% of patients admitted to level
1 trauma. However, only 11% of patients with abdominal trauma require
laparotomy when a correct imaging-guide approach is performed. In fact,
because the management of trauma patients mainly depends on the
mechanism and severity of the trauma, it is crucial to choose the correct
imaging modality and/or technique when evaluating a trauma patient on the
basis of these two parameters. For example, an ultrasound examination,
possibly integrated by contrast-enhanced ultrasonography, may be adequate
to image a minor blunt abdominal trauma. This modality, however, is not
appropriate when evaluating a severe blunt or penetrating abdominal trauma or
even a polytrauma patient with a minor mechanism of injury. Multidetector CT
is actually the modality of choice for evaluating severe trauma patients,
accompanied by an appropriate CT protocol to image these patients so as to
avoid missed injuries and to correctly detect abdominal solid organ injuries,
mesenteric and intestinal injuries and abdominal vascular traumatic lesions.
Moreover, due to the fact that during the past decades there has been a major
change from operative to increasingly conservative management of abdominal
traumatic injuries, even in patients with higher grades of injuries or those with
older age, imaging features together with hemodynamic considerations play an
essential role in the treatment choice: surgery, conservative management, and
endovascular treatment.

Learning Objectives:

1. To identify the signs of trauma.

2. To provide an indication of their clinical significance.

08:30 - 10:00 Room B

Gl Tract

RC 101

Gl bleeding: how to solve the problem?
A-003 0s:30

Chairperson's introduction
S. Wirth; Munich/DE (stefan.wirth@med.uni-muenchen.de)

Sometimes, things may become more difficult and easier at the same time. On
one hand advances in imaging allow for very precise and also fast diagnoses
in a continuous increasing number of cases. Consequently, even the bleeding
of the Gl-tract comes even more into radiological play. On the other hand,
radiologists have to be more and more aware of clinical entities, pathological
patterns, and interdisciplinary networks to quickly and precisely provide our
clinical partners with the information they need. Besides that, more and more
cases can be managed by minimal-invasive interventional procedures, i.e., by
radiologists themselves.

Session Objectives:

1. To define acute, overt and occult Gl bleeding.

2. To learn about different imaging modalities that can be utilised in the work-
up of Gl bleeding.

3. To define the role of the interventional radiologist in the management of the
Gl bleeding.

A-004 os:35

A. Acute Gl bleeding
G.H. Mostbeck; Vienna/AT (gerhard. mostbeck@wienkav.at)

Acute gastrointestinal (Gl) bleeding is a common medical problem associated
with high morbidity and mortality. The clinical presentation of acute Gl bleeding
varies with the location of the bleeding site, the cause, the amount of blood
loss, and the presence of comorbidities. Anatomically, the ligament of Treitz is
the border between upper (mouth to Treitz) and lower (Treitz to anus) Gl
bleeding. However, it is not always possible to differentiate between upper and
lower Gl bleeding clinically, despite the fact that clinical presentation is
different, as is the etiology. In decreasing order, erosions and ulcer, variceal
bleeding, Mallory-Weiss tears, vascular lesions, and neoplasms are
responsible for upper Gl bleeding. In contrast, lower Gl bleeding occurs in the
elder population, with diverticular disease, angiodysplasia, neoplasms, colitis
and benign anorectal lesions being the major etiologies. The main diagnostic
objective is the identification of the etiology and site of bleeding. Endoscopy is
the initial diagnostic step in upper Gl bleeding, but limited in lower Gl bleeding
due to difficulties in colonic cleansing in an emergency situation. Accordingly,
CT is the imaging method of choice [technique: no positive oral contrast, high
dose /iodine content/flow of contrast material (e.g.,100-150 ml, 350 mg/ml, 4-6
ml/sec), plain, arterial and parenchymal phases, dual-energy CT with iodine
maps if available, multiplanar reformation, high anatomic resolution]. We
search for high-attenuation (> 80HU) luminal or wall lesions not seen on
unenhanced CT data. Detection rates vary, and an amount of bleeding > 0.35-
0.5 ml/min is required. As bleeding might be intermittent, CT should be
performed when active bleeding is present.

Learning Objectives:

1. To learn about the common causes of the acute upper and lower Gl
bleeding.

2. To understand the rationale for different investigative pathways depending
on the likely site of bleeding.

3. To appreciate how best to optimise imaging protocols to identify the site and
cause of bleeding, and assist with treatment planning.

A-005 os:58

B. Occult and overt Gl bleeding: the role of radiology
J. Brito; Portimao/PT (jbmbrito@gmail.com)

The term obscure gastrointestinal bleeding (OGIB) was traditionally used to
include patients with gastrointestinal bleeding who underwent normal upper
and lower endoscopic examinations in addition to a small bowel series that did
not reveal a source of bleeding. This definition was a sign of the difficulties
experienced in small bowel exploration in the past. Given to recent advances in
small bowel investigative methods, including endoscopic (video capsule
endoscopy, deep enteroscopy) and radiological (CT and MR enterography, CT
angiography) techniques, the cause of bleeding is no longer obscure and can
now be reached in majority of the patients. For this reason, the term OGIB has
been reclassified as “small bowel bleeding”, which corresponds to ~5-10% of
all patients presenting with gastrointestinal bleeding. “OGIB” is now reserved
for patients in whom a source of bleeding cannot be identified anywhere in the
gastrointestinal tract after a comprehensive investigation. Small bowel bleeding
can be overt, if patient presents with melena or hematochezia, or occult for
patients presenting with iron-deficiency anaemia. Causes of small bowel
bleeding are varied and the likelihood to be due to a vascular, inflammatory or
mass lesion is related to the patient’s age. Algorithms for investigation of
suspected small bowel bleeding include endoscopic and radiological methods,
frequently with a complementary role, indicating that an adequate interaction is
required among the elements of a multidisciplinary team.

Learning Objectives:

1. To learn about the differences between obscure, occult and overt Gl
bleeding, and the most common causes of each.

2. To understand when imaging is indicated which tests to perform, and the
most important diagnoses to look for.

3. To appreciate the interaction between endoscopic and radiologic
investigations in managing patients with obscure Gl bleeding.

Aepsaupapn
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A-006 o09:21

C. When is the interventional radiologist needed?
D.K. Tsetis; Iraklion, Crete/GR (tsetis@med.uoc.gr)

Acute significant gastrointestinal bleeding is generally defined as a bleeding
requiring transfusion of at least 4 units of blood within 24 hours or showing
signs of hemodynamic instability (hypotension, tachycardia, signs of
hypovolemic  shock). Most cases are resolved endoscopically,
pharmacologically, or by correction of coagulation parameters. Due to its
minimally invasive nature, the endovascular solution is currently in most cases,
after the previous methods fail, considered the method of choice. The most
often used access to undergo embolisation is percutaneous access via
common femoral or brachial artery. After reaching the appropriate visceral
artery with a diagnostic 4 or 5F catheter, and verification of the source of
bleeding, microcatheres are introduced coaxially. The most commonly used
embolic materials are microcoils , PVA microspheres and gelatin foam. In the
case of more massive bleeding, using of tissue glue (Histoacryl, etc.) may be
considered . Upper gastrointestinal tract is characterised by a rich network of
collateral supply with lower risk of ischemia. In the risk of rebleeding via
collaterals, it is necessary to perform embolisation proximally and distally from
the site of bleeding (so-called sandwich method). In the lower gastrointestinal
tract, and in particular in the colon, due to the higher portion of terminal
branches, ischemia risk is higher and embolisation should be as selective as
possible.

Learning Objectives:

1. To learn about the role of interventional radiology in the management of
acute and chronic Gl bleeding.

2. To learn about the variety of techniques available to the interventional
radiologist to evaluate obscure Gl bleeding and control acute Gl bleeding.

3. To understand when interventional radiology is clearly indicated, when it
should be considered, and when it should be avoided if possible.

09:44
Panel discussion: Guidelines for management of Gl bleeding and real life:
why are they different?

08:30 - 10:00 Room C

Chest

RC 104

When and how to use perfusion imaging in
pulmonary vascular and airway disease?

Moderator:
C.J. Herold; Vienna/AT

A-007 o0s:30
A.CT
M. Rémy-Jardin; Lille/FR (martine.remy@chru-lille.fr)

Since the introduction of dual-energy CT (DECT) in clinical practice, great
interest has been directed toward analysis of the distribution of iodine in the
most distal parts of the pulmonary circulation, often referred to as perfusion
imaging. Initially only available with dual-source CT, dual-energy CT has
become accessible to single-source CT, with the introduction of rapid kV
switching and more recently, dual-layer (sandwich) detectors. Regardless of
the difference in the technological approach, perfusion images are generated
from the same data set as that used for morphological evaluation, offering the
possibility of a simultaneous approach of structure and function in respiratory
patients. This combined information provided with CT is a major advantage
over scintigraphy and MRI, not only in the field of primary disorders of the
pulmonary circulation, like acute pulmonary embolism, but also in the context
of bronchopulmonary diseases where perfusion alterations can be interpreted
with precise knowledge of the underlying morphologic changes. More recently,
this complementarity has also been extended in the field of chronic
thromboembolic disease and pulmonary hypertension while a growing interest
is reported in oncologic indications. The purpose of this presentation is to make
radiologists familiar with the use of CT lung perfusion in clinical practice.
Learning Objectives:
1. To learn about the creation of CT perfusion images.
2. To understand the complementarity between morphological and functional
information.
3. To learn the various causes of perfusion defects.
Author Disclosure:

M. Rémy-Jardin: Research/Grant Support; Resaerch grant support from
Siemens Heathcare.

A-008 09:00

B. MRI
M.O. Wielpltz; Heidelberg/DE (wielpuetz@uni-heidelberg.de)

Among functional lung magnetic resonance imaging (MRI) techniques,
dynamic contrast-enhanced (4D) perfusion MRI is probably the most robust
and widely used method that has entered the clinical arena of routine patient
management. Because it delivers temporally resolved datasets, perfusion
parameters such as time-to-peak or pulmonary blood flow may be directly
quantified by dedicated post-processing. In pulmonary vascular disease it may
help to identify arterio-venous-malformations, pulmonary shunts or anomalous
venous return. In combination with contrast-enhanced and non-constrast
enhanced lung MR angiography, 4D perfusion MRI is now considered an
alternative for computed tomography angiography for pulmonary embolism. In
case of airways disease such as cystic fibrosis or chronic obstructive
pulmonary disease, 4D perfusion imaging exploits the physiological
mechanism of hypoxic pulmonary vasoconstriction. This effects a
downregulation of perfusion to functional lung units with reduced ventilation,
i.e. airway obstruction. Thus, 4D perfusion MRI can directly visualize functional
lung impairment associated with airways disease, even when small airways are
affected that cannot be otherwise captured with structural imaging. The lecture
will summarise technical aspects of performing 4D perfusion imaging with
clinical MRI scanners, discuss the most important routine indications incl.
implementation into routine workflow, and discuss most relevant imaging
findings in vascular and airways disease. Further, future developments and
non-contrast-dependent techniques will be reviewed.
Learning Objectives:
1. To become familiar with the technical aspects of MRI perfusion.
2. To learn key imaging features.
3. To discuss the most relevant clinical indications.
Author Disclosure:

M.O. Wielpiitz: Advisory Board; Boehringer Ingelheim. Investigator;
Boehringer Ingelheim, Vertex.

A-009 09:30

C. Nuclear medicine and hybrid imaging
E.J.R. van Beek; Edinburgh/UK (edwin-vanbeek@ed.ac.uk)

Initial management of pulmonary vascular and lung diseases has consisted of
lung scintigraphy, enabling the study of both lung perfusion and ventilation.
The advent of CT and CTPA has replaced many of the acute indications.
Nevertheless, there remains an important role for the use of both lung
scintigraphy and the combined use of new hybrid systems (SPECT/CT) to
study these disease and facilitate in their management. This presentation will
evaluate the historical and current state-of-the-art capabilities of Ilung
scintigraphy to study lung perfusion and ventilation. It will also evaluate the
potential best applications in the current diagnostic management, as well as
demonstrate some of the pitfalls of this technology.
Learning Objectives:
1. To learn about the specificities of perfusion scintigraphy.
2. To understand the advantages of hybrid imaging.
3. To appreciate potential pitfalls of nuclear medicine techniques.
Author Disclosure:

E.J.R. van Beek: Advisory Board; Aidence BV. Equipment Support Recipient;
Siemens Healthineers. Founder; QCTIS Ltd. Owner; QCTIS Ltd.

08:30 - 10:00 Room O

Paediatric

RC 112

Paediatric musculoskeletal imaging
Moderator:
A.C. Offiah; Sheffield/UK

A-010 o0s:30

A. How to distinguish normal variants from pathology on musculoskeletal
MRI in children
D. Avenarius; Tromse/NO (Derk.Avenarius@unn.no)

Normal variations of development of the skeleton are well documented when it
comes to radiographs; with the introduction of MRI there are many more
features to consider that are often less known. Normal variations are common
and these can simulate disease. It is important for radiologist to be aware of
this and an overview of cases will be presented. Protocols for MRI imaging in
paediatric MSK imaging will be discussed.
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Learning Objectives:

1. To discuss MRI protocols for MSK-imaging in children.

2. To give an overview of normal development and variations in MR anatomy
and signal patterns.

3. To provide an understanding of features indicative of pathology.

A-011 09:00

B. MRI of the temporomandibular joints: findings that can mimic arthritis
T. von Kalle; Stuttgart/DE (t.vonkalle@klinikum-stuttgart.de)

Arthritis of the temporomandibular joint (TMJ) is common in children and
adolescents with juvenile idiopathic arthritis (JIA). Early treatment is warranted
to prevent severe growth disturbances and joint deformities. As TMJ arthritis is
often clinically silent, MRI with contrast-enhancement has been considered to
be the most reliable method to assess signs of inflammation. To reliably guide
therapeutic decisions and monitor outcomes, it would be of utmost importance
to clearly define the MR characteristics of a normal TMJ as a basis for the
assessment of minor pathologies. However, similar to other small joints in
children, we are just beginning to understand its developmental, physiological
and anatomical characteristics as well as its reaction to inflammatory diseases
and their treatment. Recent studies on normal TMJ in children have revealed
age dependent changes in shape and angulation of the mandibular condyle as
well as typical time-intensity curves of contrast-enhancement in the soft joint
tissue and the condyle. To date, the differentiation between normal synovial
findings and mild signs of synovitis remains challenging. This lecture presents
typical MR images of normal and inflamed TMJs in children and adolescents,
including age dependent anatomical variations. It discusses the available data
on possible cut-offs between normality and pathology, the impact of the
temporal dynamics of contrast-enhancement, and presents findings that can
mimic arthritis. It summarizes the minimum requirements of image quality and
spatial resolution, the best image orientation, as well as the advantages of fat
suppression and subtraction analysis in contrast-enhanced imaging.

Learning Objectives:

1. To discuss MRI protocols for imaging of the temporomandibular joints (TMJ).
2. To give an overview of MR imaging finding in arthritis of the TMJ.

3. To highlight the major differential diagnoses of TMJ arthritis and its MR
imaging characteristics.

A-012 09:30

C. Skeletal trauma in children
|. Barber; Esplugues de Llobregat/ES (ibarber@hsjdbcn.org)

Musculoskeletal injuries are common in children. They account for 15-20% of
admissions to the ED. Children have an immature skeleton with unique
biomechanical features and a stronger, thicker and richly vascularized
periosteum. Paediatric fractures may present with unique patterns including
plastic deformation, buckled fractures, and greenstick fractures. Fractures in
children include the ones involving the physis (epiphysiolysis) and we will
review their classification and prognosis after treatment. We will review these
injuries making special remarks on the imaging techniques used for their
correct diagnosis and treatment planning.

Learning Objectives:

1. To become familiar with the types of injuries seen in children.

2. To understand the basic mechanisms.

3. To learn about the diagnostic imaging approach.

08:30 - 10:00 Room N

Head and Neck

RC 108

Differential diagnoses you don't want to
miss

Moderator:

M.R. Eriksen; Stavanger/NO

A-013 0s:30

A. Differential diagnoses of orbital masses
V. Chong; Singapore/SG (vincent_chong@nuhs.edu.sg)

The approach to orbital mass analysis follows two basic rules. The first rule
emphasizes the general fact that diseases arise from pre-existing tissues or
structures unique to different spaces in the orbit. The second rule highlights
exceptions to the general rule. For example, metastatic or other systemic
diseases may involve the orbit, while trans-spatial pathological processes such
as infiltrative lesions may affect multiple compartments simultaneously or

metachronously. The orbit can be divided (by the muscle cone) into an intra-
conal and an extra-conal compartment. Structures in the intra-conal
compartment include the optic nerve/sheath complex and the surrounding
fibro-fatty tissues, small vessels and small nerve branches. The contents of the
extra-conal space include the lacrimal gland, cranial nerves (V1 and V2) and
the periosteum of the orbit. Hence, knowledge of the applied anatomy of the
orbit with a working knowledge of commonly seen diseases is a prerequisite for
generating lists of differential diagnoses. The analysis of orbital masses should
always be carried out in the clinical context of the patient. Tentative as well as
definitive diagnosis can often be made with reference to the clinical
information. For example, a lesion with unusual morphology or location can be
tentatively diagnosed as metastatic disease in the presence of a history of
malignancy elsewhere. In conclusion, the integration of knowledge of orbital
anatomy, pathology and clinical information provides the basis of sound
radiological differential diagnoses for further patient management.

Learning Objectives:

1. To become familiar with the anatomy of the orbit.

2. To learn which imaging technique to use.

3. To understand the typical imaging appearance of orbital masses.

A-014 09:00

B. Differential diagnoses of the jaw masses
C. Czerny; Vienna/AT (christian.czerny@meduniwien.ac.at)

Cystic and tumorous pathologies of the jaws can be imaged with cone-beam
CT, CT and MRI. These pathologies include, e.g. in most cases inflammation
or tumours. PET-CT or PET-MR may also be used. CT may be used without or
with the i.v. application of iodinated contrast material dependent on the
pathology. The images can be documented in soft-tissue- and/or bone-window-
level setting. Imaging planes are usually axial, coronal or sagittal depending on
the pathology. MRI has the advantage of higher soft tissue contrast and the
possibility of using different sequences. Depending on the pathology, e.g. fat-
suppressed T2-weighted, diffusion-weighted, T1-weighted sequences before
and after the i.v. use of gadolinium and T1-weighted contrast-enhanced
sequences with fat suppression are used. The imaging planes may be axial,
coronal or sagittal. In this refresher course, the normal anatomy of the jaw,
variants mimicking osteolytic or osteoblastic lesions, and cystic and tumorous
pathologies of the jaws will be shown, and the imaging characteristics will be
explained.

Learning Objectives:

1. To become familiar with the anatomy of the jaw.

2. To learn which imaging technique to use.

3. To understand the typical imaging appearance of jaw lesions.

A-015 09:30

C. Differential diagnoses of soft tissue masses
D. Farina; Brescia/IT (nappaje@yahoo.it)

Soft tissue masses of the supra and infrahyoid neck are a rather
heterogeneous group of tumours, classified by WHO in nine categories, based
on their histologic differentiation: adipocytic, fibroblastic or myofibroblastic,
fibrohistiocytic, smooth muscle, skeletal muscle, vascular, pericytic, and
chondro-osseous tumours, and tumours of uncertain differentiation. Based on
their clinical behavior and history such tumours may be described as benign,
malignant or intermediate, the latter further subclassified as locally invasive or
metastatising at distant sites. US is generally the first imaging step in infrahyoid
neck lesions; MDCT or MRI are mandatory in suprahyoid masses, but are also
needed to better define the deep extent and anatomic relationships of
infrahyoid tumours. In many cases, imaging findings are overlapping and
insufficient for tumour characterisation; nonetheless, some specific clues may
orient the differential diagnosis. Site of origin of the lesion is probably the first
brick in the wall; therefore, knowledge of the space-based neck anatomy is
essential prerequisite. Patient’s age, size and number of lesions, presence and
pattern of calcifications are useful additional details. Some specific density or
signal intensity patterns may cut the list of differentials, whereas the potential
role of the additional information provided by DWI-MRI or dual-energy CT is far
from being fully elucidated. However, it is clearly assumed that imaging
diagnosis does not replace pathologic assessment, which in a significant
number of cases can be accurately obtained with FNA.

Learning Objectives:

1. To become familiar with the anatomy.

2. To learn which imaging technique to use.

3. To understand the typical imaging appearance of soft tissue masses.

Aepsaupapn
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08:30 - 10:00 Room E1

Special Focus Session

SF 1

Hepatocellular carcinoma: diagnosis,
staging and current guidelines

A-016 o0s:30

Chairperson's introduction
G. Brancatelli; Palermo/IT (gbranca@yahoo.com)

Hepatocellular carcinoma (HCC) is the second leading cause of cancer death
worldwide. In this session, the rationale behind the need for screening for HCC
will be discussed, and the geographic differences in screening programs will be
highlighted. The benefits of using LI-RADS terminology, interpretation, and
reporting for both clinical care and research will be presented. Typical and
atypical appearance of HCC will be shown, along with common mimickers and
useful tips of differentiation of focal hepatic nodules in cirrhotic liver. Finally, the
speakers will be exposed to challenging cases in the form of unknown, will
share their reasoning with each other, and engage in discussions with the
chairperson and the audience.
Session Objectives:
1. To become familiar with the international guidelines for HCC screening.
2. To understand why a standardised report facilitates patient management.
3. To learn about the key concepts of diagnosis of typical and atypical HCC
with CT and MRI.
Author Disclosure:

G. Brancatelli: Speaker; Bayer, Guerbet.

A-017 os:35

Screening for HCC, American, Asian and European guidelines: why are
they different?
V. Vilgrain; Clichy/FR (valerie.vilgrain@aphp.fr)

Hepatocellular carcinoma (HCC) is the most common type of liver cancer,
accounting for 80-90% of all cases of liver cancer. It is the fifth most common
cancer and the third leading cause of cancer-related deaths around the world.
As HCC occurs in 90% of the cases in patients with chronic liver disease,
screening is indicated in those patients having compensated cirrhosis. Several
guidelines have been implemented to help the practitioner to manage the
patients during the screening, when a nodule is detected and to decide the
optimal treatment in patients with HCC. Among the HCC guidelines which are
the most used: AASLD, EASL, Japanese, Korean, and Asia-Pacific ones, there
are common features. All agree : (i) on the noninvasive diagnosis of HCC using
contrast-enhanced CT or MR imaging with two hallmarks: hypervascularisation
on arterial-phase and wash-out on portal and/or delayed phase in lesions
larger than one centimeter; (ii) on the role of liver biopsy when diagnosis
cannot be achieved with imaging. Yet they differ in many other issues:
stratification according to lesion size, first-line imaging modality, role of
hepatobiliary MR contrast agents, and role of contrast-enhanced ultrasound.
These differences are explained by the different prevalence of HCC worldwide
and the different goals of diagnostic performance (high specificity or high
sensitivity).

Learning Objectives:

1. To be aware of the different guidelines in HCC screening.

2. To know the most striking differences.

3. To understand the consequences in patient management.

A-018 os:58

Diagnosis of HCC, LI-RADS 2017: why we need it?
C.B. Sirlin; San Diego, CA/US (csirlin@ucsd.edu)

LI-RADS is a comprehensive system for imaging HCC in adults with cirrhosis
or other risk factors for HCC. It provides standardized terminology with precise
definitions and illustrations for screening and surveillance using US, diagnosis
and staging using CT, MRI, and CEUS, and treatment response assessment
using CT and MRI. It addresses the entire spectrum of lesions and pseudo
lesions encountered in the cirrhotic liver as well as the full range of malignant
neoplasms associated with chronic liver disease. This lecture will review LI-
RADS terminology, interpretation, and reporting and explain why
standardization is needed for clinical care, research, and education.

Learning Objectives:

1. To understand the need for standardised terminology, interpretation, and
reporting for clinical care.

2. To understand the need for standardised terminology, interpretation, and

reporting for research.
3. To become familiar with LI-RADS terminology, interpretation, and reporting.
Author Disclosure:

C.B. Sirlin: Advisory Board; Bayer. Grant Recipient; Bayer, GE, Siemens,
Philips, ACR.

A-019 09:21

Atypical appearance of HCC and mimics: how to solve the challenging
cases
J.M. Lee; Seoul/KR (jmsh@snu.ac.kr)

Hepatocellular carcinoma (HCC) poses a burden on global health. As HCC
typically has a poor prognosis with a 5-year survival rate of only 28.6%, it is of
paramount importance to achieve the earliest possible diagnosis of HCC and
to recommend the most up-to-date optimal treatment strategy in order to
increase the survival rate of patients who develop this disease. HCC is
commonly diagnosed using dynamic CT and/or dynamic MRI without
histological confirmation, on the basis of a characteristic arterial enhancement
and portal venous or delayed phase washout. Indeed, the noninvasive
diagnosis of HCC in high-risk patients by typical imaging findings alone is
widely adopted in major practice guidelines for HCC. HCC usually presents
with typical imaging characteristics but at times can present with a wide
spectrum of atypical appearances. Familiarity with unusual presentations and
their imaging findings is critical to ensuring prompt, accurate diagnosis and
treatment. Moreover, while imaging techniques have markedly improved in
detecting small liver lesions, they often detect incidental benign liver lesions
and non-hepatocellular malignancy that can be misdiagnosed as HCC. The
common mimickers of HCC in the cirrhotic liver include nontumorous
arterioportal shunts, rapidly enhancing hemangiomas, intrahepatic mass-
forming type cholangiocarcinoma (CC), angiomyolipomas, focal inflammatory
liver lesions and focal nodular hyperplasia-like nodules. Among them, it is
important to recognize the suggestive imaging findings for intrahepatic CC as
the management of CC is largely different from that of HCC. Recognition of the
typical imaging findings of common HCC mimickers can reduce false-positive
HCC diagnosis.

Learning Objectives:

1. To demonstrate imaging spectrum of hepatocellular carcinoma including
typical and atypical appearance.

2. To illustrate common mimickers of hepatocellular carcinoma in cirrhotic liver.
3. To provide useful tips of differentiation of focal hepatic nodules in cirrhotic
liver.

Author Disclosure:

J.M. Lee: Grant Recipient; Bayer, Guerbet, Philips, Samsung Medison, GE
Helathcare, Starmed, RF medical, Acuzen, Toshiba. Research/Grant Support;
Siemens, GE Healthcare, Philips, Samsung Medison, Toshiba. Speaker;
Bayer, GE Healthcare, Siemens, Philips, Samsung Medison, Guerbet.

Aepsaupapn
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Panel discussion: At the plateau of the learning curve: how do experts
reason?
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08:30 - 10:00 Room E2

Neuro

RC 111

The degenerative cervical spine
Moderator:
A. Cianfoni; Lugano/CH

A-020 o0s:30

A. Degenerative uncovertebral and facet disease
J. Van Goethem; Antwerp/BE (johan.vangoethem@uantwerpen.be)

Neck pain is a common problem with many possible causes. The facet joint
and the uncovertebral joint are frequently involved in degenerative cervical
spine disease. It is important to learn how to differentiate normal and
asymptomatic changes that occur with age from abnormal findings that are
causing neck and/or arm pain. | will demonstrate the use of plain film, CT,
SPECT, and MRI in diagnosing an offending uncovertebral or facet joint. Many
of these offending joints can be targeted specifically, leading to easy and fast
pain reduction in many patients with aspecific neck pain.

Learning Objectives:

1. To learn about the physiological and pathophysiological degeneration of the
cervical spine.

2. To understand the role of imaging in the diagnosis and clinical decision
making in the degenerative cervical spine.

3. To appreciate the clinical relevance of imaging findings in the degenerative
cervical spine.

A-021 09:00

B. Cervical spinal stenosis and cervical spondylotic myelopathy
A.S. Gersing; Munich/DE (alexandra.gersing@ucsf.edu)

Degenerative changes of the cervical spine occur during the aging process or
are caused by segmental mechanical overload. Among the degenerative
processes leading to spinal stenosis are marginal osteophytes of the vertebral
bodies and joints, intervertebral disc degeneration with herniation and
hypertrophy of the ligaments. CT, CT-myelography, and MR imaging are
essential in assessing the extent and severity of spinal canal stenosis,
especially with a view to guiding conservative or surgical treatment. Next to the
assessment of the osseous and soft tissue structures of the vertebral column
as well as spinal canal stenoses, T2-weighted MRI imaging is crucial for the
assessment of signal changes within the myelon. The differentiation between
signs of an acute myelopathy and myelomalacia, caused by an irreversible
damage of the spinal cord, is essential to select the appropriate treatment
option. Moreover, patients present with a broad spectrum of clinical symptoms
ranging from neck pain to spastic paraparesis; therefore, it is crucial to put
imaging findings in context with clinical symptoms to assess the potential
benefit of different conservative and surgical treatment options.

Learning Objectives:

1. To learn about the pathophysiology and imaging findings in spinal stenosis
and cervical spondylotic myelopathy.

2. To understand the relation between imaging findings and clinical
presentation.

3. To appreciate the importance of imaging findings and the clinical
presentation with respect to possible treatment options.

A-022 09:30

C. The postoperative cervical spine
|. Herrera; Madrid/ES (isabel.herherrera@gmail.com)

Cervical spine surgery is common, so it is important for radiologists to know
what the normal imaging findings are to avoid pitfalls. This is not easy as there
are substantial imaging overlaps between normal early postoperative findings
and surgical complications. Because there are a vast variety of surgical
approaches and hardware that can be applied to the spine, it is a challenge for
the radiologists to know their anatomical implications and possible
complications. The use of a particular imaging technique is dictated by multiple
factors including the underlying pathology, surgical approach, device or
instrumentation used, and suspected complications. The postoperative imaging
should be able to assess progression of osseous fusion, confirm correct
positioning and integrity of instrumentation, and detect suspected
complications such as new disease or disease progression. Radiographs are
most commonly used for assessment of fusion. CT is the modality of choice for
the evaluation of graft position, hardware, bone integrity, and fractures. It also
provides imaging of bone detail to accurately assess the degree of osseous
fusion. MRI is the best option for evaluation of endplates, paraspinal soft

tissues, epidural spaces, and intrathecal structures, making it useful for
detecting and monitoring infection or postoperative collections.

Learning Objectives:

1. To learn about the imaging findings and pitfalls of postoperative cervical
spine imaging.

2. To understand the heterogeneity of imaging findings and their clinical
relevance.

3. To appreciate the importance of standardised imaging, interpretation and
reporting of postoperative imaging findings in the cervical spine.

08:30 - 10:00 Room F1

E3 - Rising Stars Programme: Basic Session

BS 1

Head and neck: inflammation, tumour or
something else?

Moderator:
B. Verbist; Leiden/NL

A-023 0s:30

Sinuses
R. Maroldi; Brescia/IT

"no abstract submitted"

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.
2. To describe common imaging manifestations of inflammatory diseases.
3. To review tumour and tumour-like lesions.

A-024 0s:53

Thyroid and parathyroid
H. Imhof; Vienna/AT

The thyroid gland consists of two lobes which are interconnected by the
isthmus. The gland is directly attached to the larynx and trachea. The standard
view is axial, visualising the main overlying (strap) muscles, the great vessels
and lymphnodes and the oesophagus, as well. The main congenital
abnormalities are thyroglossal duct cyst, lingual thyroid gland and aberrant
thyroid tissue. Diagnosis of the thyroid masses/nodules is done by sonography
using the TI-RADS classification and colour-doppler, lesion size suspicion
grade, and fine needle aspiration biopsy (FNAB) reaching an accuracy of 94%.
Very important is to differentiate malignancy (papillary / follicular / anaplastic /
medullary carcinoma) and inflammatory changes (Hashimoto and DeQuervain
thyroiditis). Standard imaging procedures for the parathyroidea are sonography
and Sesta-MIBI-SPECT reaching an accuracy of 97%. In unclear cases 4D-CT
and/or MRI + contrast may be used additionally.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.

2. To describe common imaging manifestations of inflammatory diseases.

3. To identify and describe the imaging appearance of malignant pathologies.

A-025 09:15

Salivary glands
S.J. Golding; Oxford/UK (stephen.golding@nds.ox.ac.uk)

This presentation offers a clinically orientated approach to imaging salivary
gland disease in which the alignment between findings and further
management is defined. Salivary imaging has been changed dramatically by
the development of cross-sectional imaging. Ultrasound, CT and MRI have
consigned radiographs and sialograms to a subsidiary role. Scintigraphy offers
the best measure of global salivary gland function, but currently is not widely
used in practice. Today investigation is closely related to the underlying
pathology of salivary disorders and to provide reliable guide to surgical or
medical treatment. Masses are well detected by cross-sectional imaging, which
provides accurate guidance on appropriate approaches for surgical
management. Differential diagnosis cannot always be achieved, but this is
rarely a clinical problem because biopsy or resection are usually indicated.
Sialography remains a reliable method of showing calculi and ductal changes
in sialadenitis, but cross-sectional techniques, especially ultrasound and MRI,
have advantages in inflammatory disease and complete sensitivity in detecting
ductal disease may not be necessary in practice because patients may be
treated symptomatically. A strong case can be made for using MRI as a sole
investigation as this has been shown to be sensitive to both surgical and
medical conditions. On this basis, the radiologist may be well placed to offer a
primary referral service with triage, directing clinical management of patients or
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further referral on the basis of findings on MRI. Salivary interventional
techniques have more recently extended the role of the radiologist.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.

2. To describe common imaging manifestations of inflammatory diseases.

3. To identify and describe the imaging appearance of malignant pathologies.

A-026 09:38

Lymph nodes
S.S. Ozbek; Izmir/TR (sureyya.ozbek@ege.edu.tr)

In case of a visible or palpated neck mass, lymph node enlargement is
routinely included in the differential diagnosis list. Medical imaging can be
effectively used to distinguish other causes of cervical swelling, as well as
characterizing enlarged lymph nodes. Although commonly used as a criterion,
nodal size is not reliable in characterization. Imaging parameters including
internal structure, vascularity pattern, degree of enhancement, and perinodal
tissue changes may shed light on the etiology of any lymphadenopathy, which
may be reactive hyperplasia, infection, inflammation or neoplastic infiltration.
Characteristically, reactive hyperplastic lymph nodes have well-defined
borders, reniform shape and central fatty hilum contiguous with adjacent
cervical fat tissue. In children, and in most of the adult cases with a low risk of
malignancy, ultrasound is the first choice of imaging modality owing to its
radiation-free nature, and due to practical reasons. However, when further
characterization of nodal abnormality or evaluation of sonographically
inaccessible anatomic locations is required, use of other cross-sectional
techniques, like CT and MRI are mandatory. They provide not only more
detailed information including anatomic localization, size, number, internal
structure, and enhancement characteristics of lymph nodes, but also important
data about perinodal soft tissue and other associated pathologic processes in
the region. Although the choice of imaging modalities to be used in the
evaluation of cervical lymph nodes changes according to the means,
experience, and preferences of institutions, the role of medical imaging
remains pivotal and decisive in this common indication.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.

2. To describe the imaging features of infectious and inflammatory disorders.

3. To describe the imaging appearance of neoplastic disorders.

Author Disclosure:

S.S. Ozbek: Other; Advisory Panelist -Siemens Healthineers Ultrasound
Radiology.

08:30 - 10:00 Room F2

E3 - ECR Master Class (Oncologic Imaging)

E3 126

Novelties in oncologic imaging
Moderator:
C.J. Zech; Basle/CH

A-027 0s:30

A. Imaging and response assessment of immune-related therapies
P. Brader; Graz/AT (peter.brader@diagnostikum-graz.at)

The immune system is capable of preventing the development of tumour
diseases and stimulation of cytotoxic T-lymphocytes can repress existing
tumours. A new class of antibody-based medication, the immune checkpoint
inhibitors, influences the activation of T-lymphocytes. Immune checkpoint
inhibitors are active against a number of tumours. In some cases, such as
malignant melanoma and non-small cell lung cancer, the response rates are
impressive and exceed those achieved with conventional chemotherapies.
Modern immunotherapies in oncology show tumour response patterns differing
from conventional chemotherapies including initial pseudo-progression which
can occur in up to 10% of cases depending on the immunomodulating drug
and tumour entity. Response Evaluation Criteria in Solid Tumours (RECIST
1.1) represent the currently most used response criteria for conventional
chemotherapy of solid tumours. However, atypical response patterns of
immunotherapies are not correctly classified using RECIST 1.1 so that the
effectiveness is also incorrectly interpreted. To correctly interpret these atypical
response patterns, special Immune-Related Response Criteria in Solid
Tumours (iIRECIST) have been published. iRECIST was developed only for
usage in trials testing modern immunotherapeutics. In contrast to RECIST 1.1,
according to iRECIST an initially unconfirmed progressive disease (iUPD)
requires confirmation (iCPD) in clinically stable patients by subsequent control
imaging after 4-8 weeks. New lesions are separately assessed within iRECIST.

Learning Objectives:

1. To understand the basic principle of immune related therapies.

2. To learn how tumour morphology and functional parameters change with
therapy.

3. To appreciate the existing evidence for immune therapy follow-up strategies.

A-028 09:00

B. Radiomics: the role of imaging
S. Rizzo; Milan/IT (stefania.rizzo@ieo.it)

Radiomics is an emerging translational field of research, aiming to extract data
from clinical images, containing information that may reflect the underlying
pathophysiology of tumoural tissue. The extracted information may be
associated with clinical data, and can be used to assess prognosis and to
support clinical decision. Specific softwares allow the extraction of radiomic
features, representative of the entire tumors or defined subvolumes within
tumors, from digital images (CT, MR, PET), and convert them into mineable
high dimensional data for hypothesis generation, testing, or both. The steps
necessary for a radiomic approach to digital radiological examinations include:
acquisition of the images; identification of volumes of interest that may contain
prognostic value; segmentation of volumes; extraction of radiomic features
from the volume; clustering of the features; creation of a database; inclusion of
the extracted data to develop models to predict outcomes, possibly in
combination with demographic, clinical, comorbidity, or genomic data. Imaging
is used in routine practice for oncological patients worldwide, at many stages of
diagnosis and treatment. In the current era of targeted therapies, radiomics
guarantees a nearly limitless supply of imaging biomarkers over time during
and after therapy, to quantify and monitor phenotypic changes many times
during treatment. The power of a predictive classifier model is dependent on
the amount of data; hence, it is desirable that the radiomic studies will consider
sharing of data between different centers, with the creation of databases
including radiomics data and covariates, such as genomic profiles, histology,
serum markers, patient histories, and biomarkers.

Learning Objectives:

1. To learn about the concept of radiomics and individualised medicine.

2. To learn how radiomics can be extracted from standard clinical
examinations.

3. To appreciate the consequences of radiomics for radiologists in the future.

Aepsaupapn

A-029 09:30

C. Imaging-guided liver interventions in oncology
B. Gebauer; Berlin/DE (bernhard.gebauer@charite.de)

Oncologic liver interventions play an important role in patients management,
specially in  HCC, colorectal cancer, and neuroendocrine tumors.
Percutaneous, ablative techniques (thermal ablation (RFA, MWA,
brachytherapy) and transarterial techniques (TACE, TAE, RE/SIRT) are
available. Precise pre-interventional imaging is essential to select the correct
patients for these techniques. In transarterial liver interventions enhanced
intraprocedural imaging with ultrasound and cone-beam-CT increased
technical opportunities for patients treatment and widened the opportunities for
interventional oncology.
Learning Objectives:
1. To learn about new established treatment options in interventional oncology.
2. To understand the role of pre- and post-treatment imaging in increasing
clinical outcome.
3. To appreciate potential future application of interventional oncology.
Author Disclosure:

B. Gebauer: Speaker; BARD, SIRTex Medical, St. Jude Medical, COOK,
AngioDynamics, Pharmcept, Roche, Merck, 3M, Siemens, Philips, IPSEN,
Bayer, Pfizer. Other; ICON Bioscience, PAREXEL, BAYER.
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08:30 - 10:00 Room D

Musculoskeletal

RC 110

MRI of articular cartilage and bone: areas
of imaging confusion and practical
solutions

Moderator:
O. Papakonstantinou; Athens/GR

A-030 0s:30

A. Bone oedema syndromes and avascular necrosis
B. Vande Berg; Brussels/BE (bruno.vandeberg@uclouvain.be)

Bone marrow edema is a pattern of marrow alteration frequently observed at
MRI. It is defined by the presence of an ill-delimited area of moderate and
homogeneous decrease in signal intensity on SE T1 images that converts to
high signal intensity on fat-saturated proton density or T2-weighted images. It
is non-specific and may be associated with almost any abnormal marrow, bone
or joint conditions. Epiphyseal bone marrow edema can be associated with
self-limited spontaneously resolutive conditions (overuse, stress insufficiency
fractures, transient osteoporosis), or with evolutive disorders including
chondropathy or spontaneous osteonecrosis. The main task of the radiologist
is to assess the cause for bone marrow edema and to highlight imaging
features that contribute to a specific diagnosis and subsequently a prognosis
(resolutive versus non-resolutive). The current lecture aims at emphasizing
imaging features indicative of bone marrow edema to avoid confusion with
systemic osteonecrosis. We will also highlight imaging features of prognostic
significance that enable the clinician to tailor the treatment to the patient’s
condition.

Learning Objectives:

1. To understand the aetiologies of bone marrow oedema syndromes.

2. To learn about the imaging characteristics of avascular necrosis of bone.

A-031 09:00

B. Osteochondral injury, subchondral fractures and traumatic bone
oedema: what is important and how do | describe it
F.W. Roemer; Erlangen/DE (frank.roemer@uk-erlangen.de)

Bone marrow contusions are frequently identified at magnetic resonance
imaging after an injury to the musculoskeletal system. These osseous injuries
may result from a direct blow to the bone, from compressive forces of adjacent
bones impacting one another, or from traction forces that occur during an
avulsion injury. Commonly these injuries resolve without long term sequelae.
However, they may also involve the cartilaginous surface with or without an
associated fracture line defining these as osteochondral injuries, which may
have a different prognostic relevance. Subchondral fractures have been
implicated in the genesis of some well-known destructive articular conditions
whose cause was previously undetermined, such as rapidly progressive
osteoarthritis of the hip or spontaneous osteonecrosis of the knee.
Subchondral fractures may ultimately lead to bone collapse, secondary
osteonecrosis, and severe articular damage. It should be suspected in the
appropriate clinical setting, as in early stages it is usually indistinct on initial
plain radiographs and magnetic resonance imaging is required for a definitive
diagnosis. The fracture line usually appears as a band of low signal intensity in
the subchondral bone plate, adjacent to the articular surface, most often
surrounded by bone marrow edema. As these injuries may be occult on
radiographs, the differentiation of bone contusions from osteochondral injuries
or subchondral fractures is possible only with MRI including fat-suppressed
and non-fat suppressed sequences. While purely subchondral lesion may have
a good prognosis if diagnosed early, disruption of the articular surface may
lead to early degenerative alterations including focal cartilage loss and other
features of osteoarthritis.
Learning Objectives:
1. To understand the pathomechanisms of osteochondral injury and
subchondral fractures.
2. To learn about the imaging techniques and prognostic values.
Author Disclosure:

F.W. Roemer: Shareholder; Boston Imaging Core Lab (BICL), LLC.

A-032 09:30

C. Rheumatoid arthritis
|. Sudot-Szopinska; Warsaw/PL (sudolszopinska@gmail.com)

Rheumatoid arthritis is the most common inflammatory rheumatic disease. The
pathogenesis of RA is subject to ongoing discussion. The traditional concept of
inflammatory pannus, in which fibroblast-like synoviocytes provoke cartilage
and bone destruction through direct invasion and indirect triggering of catabolic
cascades has been termed the outside-in hypothesis. There is also evidence
supporting the inside-out hypothesis, in which joint inflammation and
destruction originates from the bone marrow. Next to synovium and
subchondral bone, another tissue involved in cartilage and bone damage in RA
is extra- or intraarticular fat tissue which produces ca. 50 adipo(cyto)kines
which may be involved in degradation of all components of the connective
tissue, including cartilage. Finally, the hyaline cartilage autoantigens, activated
by cartilage damage, may activate and maintain synovitis and lead to joint
damage. In everyday practice, the clinical relevance of synovitis and bone
marrow inflammation in terms of their role as an erosions precursors is known
and ultrasound and MRI are used to detect synovitis, BME, inflammatory cysts,
hyaline cartilage loss, and bone erosions. Less in known about inflammatory
and destructive potential of intra- and extraarticular fat tissue which may also
be evaluated in US and MRI. And only research centers use quantitative MR
applications to cartilage to show glucosaminoglycans loss possibly preceeding
visible cartilage damage. In this presentation pathomechanisms that result in
articular cartilage and bone damage in RA will be presented, including the
clinical relevance of synovitis and BME in terms of their role as an erosion
precursors, as well as the role of imaging techniques to detect early cartilage
damage and bone erosions.

Learning Objectives:

1. To understand the pathomechanisms that result in articular cartilage and
bone damage in rheumatoid arthritis, including the clinical relevance of
synovitis and BME in terms of their role as an erosion precursor.

2. To learn about the role of imaging techniques to detect early cartilage
damage and bone erosions.

08:30 - 10:00 Room G

Physics in Medical Imaging

RC 113
Single-dual-multi-energy CT

A-033 0s:30

Chairperson's introduction
A. Torresin; Milan/IT (alberto.torresin@unimi.it)

CT dual energy publications have heavily increased in the last years. The trend
seems to be continuing since PubMed has found, from Jan 2015 until Nov
2017, around 1000 peer review abstracts. Publications on phantom simulation
(for algorithm verification) and patient's study regarding the most important
area of diagnostic have been published sourcing from CT imaging and Hybrid
Imaging (PET CT for examples). Bone and high density tissue evaluation are
one of the most important application with high density artifact reduction,
materials analysis based on attenuation spectra observed, tumor analysis and
no contrast imaging application. A lot of technological solutions have been
introduced during the last years, but the technique has not yet seen
widespread implementation in routine protocols. During the course, the basic
principle of dual energy and some new trend of spectral imaging will be
introduced both technologically and clinically. To compare image quality and
radiation dose of single-energy CT and dual energy, it is very important to
quantify the patient risk with the introduction of these new technologies.
Quantitative evaluation studies (retrospective and prospective) will be more
and more important. During the refresh-course, the basic principle of patient
dose in spectral imaging will be presented and attention is paid to the
quantitative method of image analysis.

Session Objectives:

1. To learn about the basics of dual-energy CT (DECT).

2. To understand today's photon counting detector technology.

3. To learn how DECT is applied in clinical practice.

A-034 0s:35

A. Basics of dual- and multi-energy CT
K. Perisinakis; Iraklion/GR (Kostas.Perisinakis@med.uoc.gr)

Dual energy CT (DECT) refers to the use of two CT beams of different photon
energy spectrum to collect two separate sets of projection data and provide
two corresponding image datasets of the same anatomical body region to
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exploit spectral information regarding attenuation ability of tissues for
diagnostic purposes. Despite conceived during ‘70s soon after the first clinical
CT, the clinical endorsement and widespread application of DECT was initiated
with the advent of dual-source CT systems in 2006. Providing the potential to
improve CT image quality through artifact suppression and extracting valuable
information regarding tissue composition and function, DECT is the new
exciting field for the radiology community and the main driving force for CT
technology evolution over the last decade. Currently, all CT vendors put
considerable efforts in developing CT systems capable of performing DECT
studies, while novel clinical applications of DECT are continuously introduced.
However, comprehension of the basic physics of DECT and familiarisation with
the advanced technological features of modern DECT scanners is prerequisite
to fully exploit the advantages of DECT imaging.

Learning Objectives:

1. To learn about the underlying physics and today's technology.

2. To see potential advantages compared to single-energy CT.

3. To appreciate the rationale behind clinical applications.

A-035 os:58

B. Photon counting detectors in diagnostic CT
A. Altman; Haifa/IL (ami.altman@philips.com)

Recent years' advances in room-temperature semi-conductors, especially CZT
and CdTe, have enabled the transformation from energy-integrated (EI)
detectors to photon-counting (PC) detectors in diagnostic CT, enhancing
significantly its clinical benefits. The higher signal per x-ray photon (X10) and
the short rise time of ~10 nanoseconds enable spectral analysis of each
counted photon, use of adjustable multi-energy bins, K-edge imaging, and
increased CNR through different energy weightings, while reducing the dose
significantly. The continuous sensitivity of a pixelated sensor and the
elimination of electronic noise through a threshold above it enable using much
smaller detection pixels than in a conventional EI CT and contribute to further
lowering of the dose. Consequently, spatial resolution is improved compared to
EI CT (> 20 Ip/cm). Reduction of the detection pixel size is essential also for
lowering photon rates per pixel to avoid pile-up effects. However, charge
sharing and Ka escapes of Te and Cd cause severe distortions to the recorded
x-ray spectrum. A forward model of the detector response is used to address it
and restore spectral capability, using a projection domain material
decomposition. It will be shown that this can be accomplished as long as the
peak-to-tail ratio is not too large, namely, detection pixel of about 0.5 mm. HW
and SW methods of pile-up corrections will be shown too. Phantom and pre-
clinical verifications on the PHILIPS Spectral Photon-Counting CT (SPCCT) in
Lyon demonstrate the capability of such a system achieving spectral results
superior to dual-energy CT, and the advantage of dual-contrast injection in a
single scan.
Learning Objectives:
1. To learn about the underlying physics and technological solutions.
2. To understand the potential advantages compared to dual-energy CT.
3. To appreciate how mature today's photon counting technology is.
Author Disclosure:

A. Altman: Employee; PHILIPS Healthcare.

A-036 09:21

C. Clinical need of multi-energy CT
S.T. Schindera; Aarau/CH (sschindera@aol.com)

During the last decade, dual-energy CT has gained increasing attention in
clinical routine due to improved diagnostic performance from the quantitative
analysis of different tissue composition. Various clinical indications for a dual-
energy CT scan will be reviewed with a focus on the added value. Potential
future opportunities of dual-energy CT, which still are viewed as research tools,
will be also discussed.

Learning Objectives:

1. To learn about medical applications and potential benefits.

2. To understand which single-energy applications could be replaced by dual-
energy applications, and why.

3. To learn which additional multi-energy CT applications could be developed.

09:44
Panel discussion: Are there sufficient benefits of this technique?

08:30 - 10:00 Room K

Radiographers

RC 114

Forensic imaging
A-037 0s:30

Chairpersons' introduction (part 1)
J. McNulty; Dublin/IE (jonathan.mcnulty@ucd.ie)

Radiographers play an essential role in the provision of high quality forensic
imaging services. This is recognised in many countries and forensic imaging
has been recognised by the European federation of radiographer societies
(EFRS) as one of nine specialist areas of advanced practice for radiographers.
While the concept of optimisation is at the heart of the profession, there
remains room for improvement in further advancing optimisation for forensic
applications. As with all specialist areas, or areas of advanced practice,
appropriate education and training, and continuous professional development
are fundamental. Through international organisations such as the international
society for forensic radiology and imaging (ISFRI) and the international
association of forensic radiographers (IAFR), together with national
organisations and groups, forensic imaging continues to move in the right
direction.

Session Objectives:

1. To provide insights into the role of imaging, and radiographers, in forensic
imaging and mass fatality incidents.

2. To appreciate the key aspects of a quality forensic imaging service.

3. To understand the challenges associated with forensic imaging.

Aepsaupapn

A-038 0s:33

Chairpersons' introduction (part 2)
R.R. van Rijn; Amsterdam/NL (r.r.vanrijn@amc.uva.nl)

Forensic radiology and imaging is a relatively new field within the realm of
forensic science and medicine. This introduction provides a short overview of
the scientific challenges facing the forensic radiological technician radiologist.
Session Objectives:
1. To provide insights into the role of imaging, and radiographers, in forensic
imaging and mass fatality incidents.
2. To appreciate the key aspects of a quality forensic imaging service.
3. To understand the challenges associated with forensic imaging.
Author Disclosure:

R.R. van Rijn: Author; Author books published by Thieme and Springer.

A-039 0s:35

A. Disaster victim identification
J. Kroll; Maastricht/NL (j.kroll@mumc.nl)

Forensic radiology, mainly as a tool for forensic odontology, has long been an
essential discipline in the post-mortem identification of human remains.
Because forensic radiology is a rapidly developing field due to the fast
technical developments of CT scanners, the possible applications are
increasing. A whole body CT contains a wealth of identification information that
can be used in an identification process. This presentation will highlight the
contribution of forensic radiology within a DVI process, discussing its
applications, equipment, advantages and positioning within a DVI-process. It
will also discuss future developments, opportunities and challenges which
futures DVI processes will face.

Learning Objectives:

1. To appreciate the role of forensic radiology in a disaster victim identification
process.

2. To learn about the methods using forensic radiology in a disaster victim
identification process.

3. To discuss added value of forensic radiology in a disaster victim
identification process.

A-040 os:58

B. The role of CT angiography in forensic imaging
A. Dominguez; Lausanne/CH (Alexandre. DOMINGUEZ@hesav.ch)

Multiphase post-mortem CT angiography (MPMCTA) has been set up almost
ten years ago at the University Center of Legal Medicine of Lausanne-Geneva,
Switzerland (CURML). A research project allowed the creation of the
Virtangio® device: a specific injection system for post-mortem angiography.
Nowadays, this setting is regularly used as almost a third of the autopsies
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benefit of this technique at the CURML. The indication to perform the
MPMCTA is the suspicion of vascular lesions due to natural or traumatic origin,
such as traffic accidents, homicides (stab wounds, ballistic), medical
malpractice (especially in a post-surgery context), or unexpected adults death.
This procedure allows examining vascular anatomy: analyses of the vascular
lumen with potential stenosis or dilatation; analyse of the vascular walls with
potential dissections or ruptures; characterization of the nature of an arterial
and/or venous leakage. It also permits to obtain morphological information of
the organs parenchyma. At the CURML, the MPMCTA is fully executed by the
forensic radiographer. He is in charge of preparing the body, collecting
samples before the angiography, denudating the arterial and venous vessels
for the injections and proceeding the CT-scan acquisition. The duration of this
technique lasting about 30 minutes won't disturb the investigation work flow.
The MPMCTA is then interpreted by a team involving forensic pathologist and
a radiologist. Limitations and pitfalls of this technique should be known to
identify artefacts and pitfalls.

Learning Objectives:

1. To learn about the development of multiphase post-mortem CT angiography
(MPMCTA).

2. To appreciate the benefits and limitations of MPMCTA examinations.

3. To understand the role of the radiographer in the MPMCTA.

A-041 09:21

C. The importance of the radiographer's role in forensic imaging
A.L. Brookes; London/UK (amyleebrookes@outlook.com)

Forensic imaging is an ever-expanding sub-speciality of both radiology and
forensic medicine. The overall role of forensic imaging is to obtain evidence
and answer legal questions associated with either living or deceased
individuals. Forensic imaging can be utilised in a variety of cases including
suspected physical abuse, medical negligence, drug trafficking and mass
fatalities incidents. In forensic pathology, forensic imaging has established a
role in the assessment of identification and establishment of cause of death,
particularly in cases of severely decomposed or burnt remains. The role of
radiographers within forensic imaging contrasts significantly with that of the
routine clinical environment. Those individuals involved in forensic imaging
must understand and be aware of the medico-legal features and professional
guidelines that impact their practice.

Learning Objectives:

1. To appreciate the role of the radiographer in forensic imaging.

2. To learn about the importance of continuity of evidence and record keeping.
3. To discuss the various situations a radiographer can be exposed to during
forensic imaging.

09:44
Panel discussion: Developing a service/getting involved in forensic
imaging

08:30 - 10:00 Room M 1

Vascular

RC 115

Peripheral vascular malformations: what
every radiologist should know

A-042 0s:30

Chairperson's introduction
J.A. Reekers; Amsterdam/NL (j.a.reekers@amc.uva.nl)

Vascular malformations are rare and therefore the diagnosis is often unknown
to a general radiologist. It is important to differentiate a congenital vascular
malformation from an infantle hemangioma. Congential vascular
malformations a have a specific anamnesis, which is often the major clue to
the final diagnosis. There are 3 main types of congenital vascular
malformations. Arterial (high flow with direct fistula), venous (low flow) and
lymphatic. There are some related vascular tumours like capillary malformation
and port-wine stains. There are several syndromes in relation to vascular
malformations. The most known is Klippel-Trenaunay-Weber syndrome. For a
general radiologists it is important to recognise a vascular malformation.
Treatment and further work-up diagnosis should only be undertaken in centres
of expertise. Only malformations that give complaints like pain, bleeding or
cosmetic issues should be treated. Both embolisation (for high flow) and local
sclerotherapy (for low flow) are used to treat vascular malformations.

Session Objectives:

1. To review classification and description.

2. To identify the role of imaging modalities.

3. To understand the role of interventional radiologist in management and
treatment.

A-043 0s:35

A. The diagnostic assessment
M. Kécher; Olomouc/CZ (martin.kocher@seznam.cz)

Vascular malformations are categorised into the low-flow malformations and
high-flow malformations. From imaging methods is expected to distinguish
between the low-flow lesions and high-flow lesions, localisation, volume and
range of lesion and relationship to the surrounding tissues and organs. Color
doppler ultrasonography (DUS) can offer good differentiation between high-
flow and low-flow lesions. Magnetic resonance (MR) offers good differentiation
between high-flow and low-flow lesions also, and moreover good evaluation of
volume and extent of lesion, good interpretation of anatomical relationship to
the surrounding tissues and organs. On DUS the low-flow malformations are
demonstrated as hypoechogenic or heterogeneous lesions with minimal flow
inside, flow during augmentation and normal arterial flow volumes and normal
high arterial resistance flow. The high-flow malformations are heterogeneous
lesions with tortuous feeding arteries, high velocity and low-resistance flow in
feeding arteries, multiple arteriovenous shunts and pulsatile flow in draining
veins. On MR the low-flow malformations typically have low signal intensity in
T1 weighted images in abnormal vascular structures and high signal intensity
in T2 weighted images, whereas the high-flow lesions usually demonstrate a
signal voids in abnormal vascular structures on most sequences. At follow-up
DUS demonstrates thrombosis and fibrosis of the low-flow lesion. In the high-
flow lesion the waveform will be normalised and the resistive indexes and the
flow volumes will become normalised as well. MR demonstrates thrombosis
and fibrosis of low-flow malformation by the loss of high signal in T2 weighted
images and loss of signal voids in high-flow lesions.

Learning Objectives:

1. To learn about classification and terminology.

2. To understand the role of US, CT and MRA in diagnostic assessment.

3. To learn the optimal imaging algorithm for diagnosis and follow-up.

A-044 os:58

B. Percutaneous or endovascular treatment: when and how?
B. Peynircioglu; Ankara/TR (borapeynir@gmail.com)

Vascular anomalies, are divided in two different categories which carry
different prognosis and management: "Vascular tumors" and "Vascular
malformations" (VM). Their precise identification is crucial and involves a good
knowledge of the biological classification published by Mulliken and Glowacki
and that has recently been updated by the International Society for the Study
of Vascular Anomalies (ISSVA). Vascular malformations are always congenital
and grow with the child. They can involve type of vessels solely or combined
with others. A rheologic differentiation between low and high flow
malformations is essential to characterise the seriousness of the lesion.
Interventional radiology (IR) plays major role in both curative and palliative
treatments of these VM. Once understanding the nature and high/low flow
characteristics of VM, transcatheter/endovascular (transarterial or transvenous)
or direct percutaneous puncture under imaging guidance are the 2 main
techniques for treating these lesions. Depending on the type, nature, location
and surroundings of the VM, one should decide the best strategy for treatment.
Another key point is to decide whether to use embolisation or sclerotherapy.
Again, the type, location of the VM is vital and the patient based decision is to
be made carefully by a multidisciplinary team. Operator’'s experience is of most
importance in determining all of the above variables, together with the local
circumstances. There are many different types of embolic and sclerotherapy
agents available around the world.

Learning Objectives:

1. To recognise the indications and the real need for treatment.

2. To learn about technical approach and how to plan the intervention.

3. To understand possible limitations and the final result prediction.

A-045 o9:21

C. Paediatric vascular malformations: diagnosis and treatment
A. Barnacle; London/UK (Alex.Barnacle@gosh.nhs.uk)

Haemangiomas are by far the most common type of vascular anomaly that
present in childhood. Haemangiomas are benign vascular tumours; several
subtypes exist. Infantile haemangiomas are the commonest subtype and the
vast majority of these require no intervention at all, because they involute
spontaneously over the first few years of childhood. These well defined
vascular masses have a highly characteristic growth pattern and typical
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imaging features. They can be distinguished from the rarer congenital
haemangiomas by their clinical presentation. Rarer benign childhood vascular
tumours include kaposiform haemangioendotheliomas (KHEs) and tufted
angiomas, both of which are associated with thrombocytopaenia and have
characteristic imaging features to distinguish them from haemangiomas. Unlike
vascular tumours, vascular malformations are present from birth and grow
slowly in childhood. Lymphatic malformations (LMs) tend to present earlier and
are encountered much more commonly in children than adults. Macrocystic
LMs consist of thin-walled cysts containing lymph or clot and microcystic
lesions appear more solid. Ultrasound is often sufficient to make a diagnosis
but MRI may be required to determine the extent of deep-seated lesions. Small
lesions may not require treatment; larger lesions are usually treated with
percutaneous image-guided sclerotherapy, though surgery has an important
adjunctive role in debulking larger lesions. Finally, some children present with
complex overgrowth, often of just one limb, which is associated with a vascular
malformation. These patients require expert input from a multidisciplinary team
and imaging is key.

Learning Objectives:

1. To understand the specifics of vascular malformations in children.

2. To recognise when to observe and when to intervene.

3. To learn about interventional techniques used and results of treatment.

09:44
Panel discussion: How could we improve diagnosis and optimise the
results of our interventions?

08:30 - 10:00 Room M 2

Computer Applications

RC 105

Everything you need to know about 3D
post-processing

A-046 0s:30

Chairperson's introduction
E. Sorantin; Graz/AT (erich.sorantin@medunigraz.at)

Progress in imaging technology equipment enables scanning patients in high
geometrical and temporal resolution as well as in multidimensional space (e.g.
4D). The amount of resulting data cannot be read any more in 2D as done in
the last millennium. Furthermore, advances in computational power enable the
use of sophisticated processing algorithms in real time. Thus reading in 2D, as
done in the previous millennium, will be gradually replaced by volumetric
reading as well as extracting diagnostic information from parametric images.
Moreover, for personalized medicine, radiology has to deliver more detailed
information, especially to measure tumour volumes or characterize contrast
uptake on perfusion imaging. To get familiar with those now really emerging
techniques, three well-known speakers will cover essential subtopics and
provide a road map on how to migrate from the reading style in the last
millennium to that in the current millennium.
Session Objectives:
1. To learn about the state of the art in 3D post-processing.
2. To understand how 3D post-processing can most optimally be used in daily
clinical practice.
3. To appreciate how automated 3D post-processing and quantification will
lead to increased use of 3D visualisations for diagnostics and therapy planning,
over 2D viewing.
Author Disclosure:

E. Sorantin: Advisory Board; ESPR Represenative at WHO. Author;
Scientific papers and book contributions. Consultant; Ulrich Medical Inc.
Germany.

A-047 os:35

A. 3D post-processing in 2018
A. Alberich-Bayarri; Valencia/ES (alberich_ang@gva.es)

One of the most important developments in radiological interpretation is the
need for the incorporation of advanced tools to assist the specialist in the study
evaluation. Automated segmentation of structures based on convolutional
neural networks (CNN) in the frame of deep learning would allow to
significantly increase the efficiency of the study evaluation by the radiologist.
Although the detailed segmentation of organs is still intricate in the field of
abdomen and modalities like MR, current technology allows for the automated
detection of the organs' location and identification of most of the tissue using
bounding boxes. These applications may be used today in clinics for the

automated assessment of tissue properties. A clear example is the automated
detection and identification of vertebrae centroids, which allows for the
acceleration of the radiologist reading process in spine CT examinations while
it also allows for the automated calculation of trabecular bone quality properties
in each identified vertebrae, therefore providing a high value to perform
osteoporosis population studies without the need for a user interaction. These
algorithms have been recently labelled as zero-click solutions and will provide
a paradigm shift in 3D post-processing for radiologists, having the results of the
3D assessment already generated in their PACS even before starting review of
the study.
Learning Objectives:
1. To learn about recent advances in 3D post-processing techniques.
2. To understand how these techniques can be used in clinical practice now.
3. To learn new tips and tricks to use in your daily practice.
Author Disclosure:

A. Alberich-Bayarri: CEO; QUIBIM SL. Founder; QUIBIM SL.

A-048 os:58

B. Making better use of your 3D package: tips and tricks
P.M.A. van Ooijen; Groningen/NL (p.m.a.van.ooijen@umcg.nl)

Advanced visualization, simulation and planning software is increasingly used
in clinical practice providing a shift from 2D to 3D visualization, processing and
interpretation. With this ongoing trend the radiological profession should not
only focus on the diagnosis to be made, but also on the utilization of our
imaging data in patient simulation, planning, and treatment. Current
functionality moves in this direction with providing extensive possibilities for
support of surgical interventions and treatment planning in 3D including the
advent of Virtual and Augmented Reality. With this 3D is also moving into the
operating theater. Although these new possibilities are interesting and exiting
one should be very aware of the pitfalls that come with 3D visualization and
processing of data. This not only includes the technical but also the procedural
pitfalls where image acquisition optimal for diagnosis is not always optimized
for the intended use by the referring physician. To adequately use the new
techniques and to provide optimal support from radiology to the referring
physicians training is required and dedicated staff should be involved in this
process.

Learning Objectives:

1. To learn about the functionality of state-of-the-art 3D packages.

2. To understand the pitfalls in use of 3D post-processing.

3. To appreciate the need for training in 3D post-processing techniques.

A-049 o921

C. Interpretation of 3D processing results: from image to volume reading
T. Frauenfelder; Zurich/CH (thomas.frauenfelder@usz.ch)

The widespread introduction of multidetector computed tomography (MDCT)
has revolutionized the field of computed tomography (CT). This revolution can
be attributed to three primary properties of MDCT: its ability to produce a vast
quantity of volumetric data in a reduced amount of time, the high resolution,
and the ability to create isotropic voxel data and, consequently, reliable
multiplanar and three-dimensional (3D) reconstructions. Diagnostic
approaches that rely solely on axial reconstructions of MDCT data are often
insufficient for formulating an accurate diagnosis or for documentation of
clinical cases. Specialized 3D reconstruction techniques permit the
visualization of anatomical details, which would be difficult to evaluate using
axial reconstructions alone. Such details may require the use of oblique or
curved reconstructions, or more complex methods, such as maximum intensity
projection (MIP), minimum intensity projection (MinlIP), surface-shaded volume
rending (SS-VRT), and virtual endoscopy. For example, small pulmonary
nodules can only be rapidly and reliably identified through the use of MIP Slab
slices. The current trend is to merge the routine diagnostic console and 3D
reconstruction workstation. The integration of 3D reconstruction utilities into the
standard bi-dimensional diagnostic software has increased the number of
operations possible on each exam data, greatly increasing the perceived
complexity of CT diagnosis. Although many of us believe that the use of 3D
reconstructions greatly increases total exam evaluation time, there are reports
show how using 3D reconstruction techniques for examining volumetric data
are effective and also improve the speed of interpretation, recognition, and
description of specific clinical conditions. Many of these reconstruction
techniques are of particular importance for the analysis of subspecialty exams,
as for example the 3D depiction and quantification of lung emphysema.
Learning Objectives:

1. To learn about different developments in creating 3D anatomical and
functional models for diagnostic and therapy planning purposes.

2. To understand the pros and cons of such technologies.

3. To appreciate that automated 3D image analysis will lead to new ways in
which diagnosis and therapy planning will be performed.
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Author Disclosure:
T. Frauenfelder: Other; Bayer.

09:44
Panel discussion: Will we still look at 2D images in 10 years' time?
Image interpretation of 3D results: from image reading to volume reading.

08:30 - 10:00 Room M 3

Interventional Radiology

RC 109

Portal hypertension and interventional
radiology (IR)

A-050 0s:30

Chairperson's introduction
A. Mizzi; Msida/MT (adrianmizzi@yahoo.co.uk)

Portal hypertension is characterized by high pressure in the hepatic portal
venous circulation. Clinically significant portal hypertension is diagnosed when
the hepatic venous pressure gradient (HVPG) exceeds 10 mmHg. It may be
caused by hepatic, pre-hepatic or post-hepatic aetiologies. Diagnostic
radiology plays a crucial role in establishing the aetiology, identifying
complications and in planning management. Interventional radiology (IR) plays
a major role in both the diagnostic and therapeutic management of portal
hypertension. HVPG measurement is a minimally invasive IR technique that
establishes the diagnosis of portal hypertension. Different therapeutic IR
procedures may be used in different clinical scenarios and have replaced more
invasive open surgical techniques. The hepatobiliary radiologist is a key player
in the multidisciplinary team caring for patients with portal hypertension. The
imaging findings of portal hypertension and the different IR procedures used in
this condition will be discussed during this session. Emphasis will be made on
the practical aspects of interventional radiology procedures, including
transjugular intrahepatic portosystemic shunt (TIPS), variceal embolization,
splenic artery embolization and balloon-occluded retrograde transvenous
obliteration (BRTO) - including their indications, methodology, complications,
and clinical outcomes.

Session Objectives:

1. To appreciate the role of multidisciplinary treatment of portal hypertension.

2. To learn about imaging and intervention in portal hypertension.

3. To discuss outcomes of interventions in portal hypertension.

A-051 0s:35

A. Imaging of portal hypertension
I. Bargellini; Pisa/IT (irenebargellini@hotmail.com)

Portal hypertension (PH) represents a fearful complication of several diseases
(most frequently liver cirrhosis), associated with high morbidity and mortality.
Definitive diagnosis of PH is based on the measurement of hepatic venous
pressure gradient (HVPG). PH is diagnosed by measuring a HVPG higher than
5 mmHg, it is considered clinically significant when HVPG is higher than 10
mmHg and severe when HVPG is above 12 mmHg. A direct relation has been
demonstrated between HVPG and risk of variceal bleeding, hepatic
decompensation and liver related mortality, and HVPG has become a
surrogate endpoint in the assessment of treatment response and reduction of
risk of liver-related mortality. However, HVPG measurement is invasive, is not
routinely available and it is reliably standardized only in expert centers. Thus,
non-invasive methods, such as elastography, are under investigation, in the
attempt to diagnose and grade PH, and to predict presence, extent and risk of
variceal bleeding. Non-invasive imaging, such as ultrasound (US), computed
tomography (CT) and magnetic resonance imaging (MR) may enable diagnosis
of PH through the identification of complications (such as varices,
splenomegaly, ascites). The anatomic information provided by these imaging
modalities becomes essential to identify the causes of PH and when treatment
planning is required (such as in patients indicated for TIPS or candidate for
liver transplantation). Imaging plays a crucial role also to assess response to
treatment and post-treatment complications.

Learning Objectives:

1. To appreciate imaging features of portal hypertension.

2. To discuss the appropriate choice and timing of imaging technique in
investigation of portal hypertension

and its complications.

3. To learn about relevant findings that influence therapy choice in portal
hypertension.

Author Disclosure:
1. Bargellini: Advisory Board; Bayer Spa. Speaker; GE Healthcare, BTG,
Sirtex Medical.

A-052 0s:58

B. Embolisation of varices and splenic artery in portal hypertension
I.E. Keussen; Lund/SE (inger.keussen@med.lu.se)

Portal hypertension is most common secondary to liver cirrhosis, however it
can also be caused by portal/splenic vein thrombosis or occlusion. A bleeding
secondary to portal hypertension, usually originates from esophageal or gastric
varices, other sites may be duodenal, stomal or rectal varices. A bleeding from
esophageal varices is primarily most often treated endoscopically with
sclerotherapy or rubber banding. Gastric varices are less prevalent, but more
difficult to treat endoscopically. If medical and endoscopic treatment methods
fail, interventional treatment is the next option, which includes embolisation of
varices, TIPS, BRTO and partial splenic arterial embolisation. Embolisation of
varices may be performed by percutaneous or transjugular-transhepatic
approach, but transsplenic route or direct puncture of the stomal varices are
also reported. A BRTO may be applied in patients with a splenorenal shunt and
secondary gastric varices. Partial splenic embolisation may decrease inflow of
blood to the portal vein and secondary decrease the portal hypertension. In
most cases a combination of different techniques is necessary to achieve good
results.

Learning Objectives:

1. To discuss the rationale for embolisation.

2. To learn about the selection of technique and choice of material.

3. To understand outcomes from embolisation techniques.

A-053 09:21

C. Transjugular intrahepatic portosystemic shunt (TIPS): critical appraisal
of techniques and guidelines for treatment
A. Krajina; Hradec Kralové/CZ (antonin.krajina@fnhk.cz)

TIPS is a minimally invasive method of creating a portosystemic shunt for
decompression of portal hypertension (PH). A side-to-side shunt of determined
diameter is created to shunt blood flow from the portal vein (PV) to hepatic vein
or inferior vena cava above the liver using transjugular approach, long needle,
balloon angioplasty, and stent-graft. The most often indication for TIPS is
cirrhotic ascites, which is sometimes combined with severe hydrothorax.
However, TIPS is used in those patients who are intolerant of repeated large-
volume paracenthesis. TIPS has been used as a rescue treatment in rare
cases of endoscopically uncontrollable variceal bleeding, especially from
gastric fundal varices. Emergent TIPS (in 72 hours) performed in patients with
severe PH and high risk of early rebleeding, has been proved to have better
bleeding control and survival in 1 year. Partial or complete PV thrombosis does
not change usual technique of TIPS. TIPS is technically difficult in chronic
extrahepatic PV obstruction, in children, and in patients with massive hepatic
veins thrombosis (Budd-Chiari Syndrome - BCS). The absence of hepatic veins
and distorted anatomy due to the caudate lobe hypertrophy requires
sometimes direct transcaval approach to the PV in patients with BCS.
Moreover, these patients must be anticoagulated life long due to underlying
hypercoagulopathy. TIPS demonstrated good control of ascites and reversal of
liver failure in large series of patients with BCS. All patients with TIPS must be
followed regularly in specialized multidisciplinary center, and the surveillance of
TIPS function is mandatory.

Learning Objectives:

1. To discuss the selection of patients for TIPS.

2. To learn about the techniques for TIPS formation.

3. To discuss outcomes of TIPS and role of imaging surveillance.

09:44

Panel discussion: Appropriate selection of patients for IR including the
role of balloon-occluded retrograde transvenous obliteration (BRTO) for
gastric varices
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08:30 - 10:00 Room M 4

E3 - ECR Academies: Chest Imaging

E3118
Lung cancer in the era of molecular
oncology and immune therapy

A-054 0s:30

Chairperson's introduction
H. Prosch; Vienna/AT (helmut.prosch@meduniwien.ac.at)

Lung cancer is the most common cause of cancer-related death in Western
countries. In the last several years, a number of new drugs have revolutionized
systemic therapy in lung cancer. These new therapies can be divided into two
major groups, the targeted therapies and the immunotherapies. Targeted
therapies, such as EGFR tyrosine kinase inhibitors, or ALK inhibitors, are a
class of drugs that specifically target a well-defined molecular pathway. They
have been shown to be more effective than classic chemotherapies in patients
who harbor the specific mutation and are associated with fewer toxicities. As
these drugs target molecules with a specific mutation, patients who harbor this
specific mutation need to be identified. In addition to bronchoscopy, image-
guided biopsies are the main modality for obtaining tissue for molecular
analysis. Imaging may have a potential role in identifying tumors that harbor a
specific mutation, and thus, in guiding further pathologic and genetic work-up.
Immunotherapy, however, targets immunological pathways to induce an
immunological response against tumors. Immunotherapy has been shown to
be a very effective treatment in a subset of patients with non-small cell cancer.
Imaging plays a major role in the follow-up evaluation of patients undergoing
immunotherapy, as immune reactions must be differentiated from disease
progression.

A-055 08:35

A. Lung adenocarcinomas with EGFR mutations
M. Lederlin; Rennes/FR (Mathieu.LEDERLIN@chu-rennes.fr)

Adenocarcinoma is the most prevalent type of lung cancer, showing a large
spectrum of genetics, histologic subtype, CT appearance, clinical behavior and
prognosis. Activating mutations of EGFR are found in 30%-50% of lung
adenocarcinomas in East Asian patients and approximately 15% in Caucasian
patients. EGFR mutation status is correlated with nonsmoking status, female
sex, lepidic subtype, and high response rate to EGFR tyrosine kinase inhibitors
(TKI). Some CT findings have shown to be associated with EGFR mutation
such as nonsolid or mixed ground-glass opacity, air bronchogram, smaller and
peripheral tumors, and pleural retraction. Furthermore, non-smoking patients
presenting with diffuse miliary metastatic disease at diagnosis may be
diagnosed with adenocarcinoma harboring EFGR mutation and may show
dramatic response to EGFR-TKI. The most common resistance mechanism to
EGFR-TKI is the T790M mutation, against which new irreversible TKls have
been found to be clinically effective, thus increasing demand for rebiopsy in
progressive NSCLC to analyze mutational status. Rebiopsies are feasible and
informative in most of patients with acceptable rates of complications.
Furthermore, continued EGFR-TKI therapy may be indicated beyond RECIST
progression, because these tumors grow slowly and some tumor cells remain
sensitive to EGFR-TKI. Radiologists should also be aware of the risk of class-
effect toxicity of EGFR-TKI, in particular pneumonitis with an incidence rate of
4-5% in the Japanese population. Finally, European radiologists should keep in
mind that a majority of studies dealing with EGFR mutations in
adenocarcinomas arise from Asian countries with results that might not be
transposable to Caucasian populations.

Learning Objectives:

1. To be aware of the importance of detecting EFGR mutation.

2. To learn about demographic and CT features suggestive of EGFR mutation.

3. To learn about the various initial and follow-up CT features.

A-056 09:03

B. ALK-rearranged lung adenocarcinomas
M. Silva; Parma/IT (mariosilvamed@gmail.com)

The 2-7% of non-small cell lung cancers (NSCLC) harbor the rearrangement of
anaplastic lymphoma kinase (ALK) - an oncogene related to a tyrosine kinase
pathway - notably in adenocarcinoma histology and in non-smokers (about
60% of all ALK-rearranged NSCLC). Target therapy by tyrosine kinase
inhibitors (TKI) is clinically available for ALK-positive advanced NSCLC and
improves progression-free survival (PFS) compared with previous reference
chemotherapy. Hence, testing for mutations is paramount for optimal planning
of medical treatment of advanced NSCLC. In the face of a better disease

control by TKI, however, it happens that ALK-positive tumors are prone to
driver mutation with resistance to first-line TKI, in the first months of therapy. In
clinical practice, diagnostic imaging, notably computed tomography (CT), has
high yield in the management of patients under target therapy. The CT
evidence of disease progression, either local or systemic (note: brain
metastases are relatively common because first-line TKls have low trespassing
coefficient through emato-encephalic barrier) is paramount for timely
adaptation of therapy. Rapid radiologic progression demands prompt TKI swap
towards second-line (e.g., ceritinib, brigatinib, or alectinib) or third-line target
therapy (e.g., lorlatinib) or otherwise. Re-biopsy is suggested to pitch the
optimal second (or further) line therapy by continuous molecular testing. In
clinical trials, again, diagnostic imaging has high yield in the assessment of
target therapies, namely for definition of PFS. Adverse events occur in a
minority of patients under TKI (1% incidence of lung toxicity). Therapy
discontinuation is usually sufficient to reduce toxic effects, with only 3-6% of
cases lingering after therapy withdrawal.

Learning Objectives:

1. To learn about clinicopathologic features characterising ALK-rearrangement.
2. To understand the impact of ALK rearrangement on the prognosis of non-
small cell lung cancer.

3. To see some illustrative cases.

A-057 09:31

C. PD-L1 positive lung tumours
O.L. Sedlacek; Heidelberg/DE (sedlaczek@web.de)

Immune checkpoint inhibitors (ICI) are effective in the treatment of many
cancers, blocking immunosuppressive pathways; they play a increasing role in
the first-line treatment of lung-cancers. This is particularly true when there is
evidence for a significant pretreatment tumor lymphocytic infiltration and/or
tumors exhibit a positive staining for PD-L1. As ICIs work through a different
mode of action there is good reason to use therapy response criteria other than
RECIST. In contrast to cytotoxic agents anti-tumour response in
immunotherapy may take longer and in the initial phase the response to
immune therapies can manifest in a morphologic “progressive disease”,
therefore, called “pseudoprogression”. In this situation a early discontinuation
of the treatment would not be appropriate, unless PD is confirmed. “Clinically
insignificant” PD may even include the detection of new lesions ("unconfirmed
progression”) that may not lead immediately to a discontinuation of the
oncologic regiment and has to be reevaluated. As ICls act through a different
mechanism than cytotoxic agents or tyrosine inhibitors, deblocking the immune
system a broad spectrum of auto immune diseases can be triggered. Imaging
characteristics of frequent and serious immune-related adverse events (irAEs)
will be discussed.

Learning Objectives:

1. To know about the impact of PD-L1 positivity.

2. To know how to evaluate the tumour response after immunotherapeutics.

3. To be aware of the imaging features of immune therapy complications.

08:30 - 10:00 Room M 5

Molecular Imaging

RC 106
Merging the best: hybrid imaging

Moderator:
G. Antoch; Dusseldorf/DE

A-058 o0s:30

A. Hybrid imaging with SPECT/CT
A. Scarsbrook; Leeds/UK (a.scarsbrook@nhs.net)

Latest generation SPECT/CT cameras incorporate multi-detector CT and state-
of-the-art gamma camera technology in tandem. These scanners improve the
efficacy of a wide variety of nuclear medicine tests by providing more accurate
localisation of lesions, exclusion of potentially misleading physiological uptake,
characterisation of equivocal or indeterminate activity and detection of
additional lesions. In addition, they offer the potential for a more efficient "one-
stop-shop" imaging approach. lterative reconstruction algorithms and faster
processing power facilitate radiation dose reduction and increased image
resolution. The clinical utility of SPECT/CT is diverse and a cross-spectrum of
applications in musculoskeletal, oncological, cardiological, endocrine, hepato-
biliary and Gl tract imaging will be presented.

Learning Objectives:

1. To learn the basic principles of hybrid SPECT/CT imaging.

2. To understand what complementary information can be given by
SPECT/CT.

3. To learn about clinical applications of SPECT/CT.
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A-059 09:00

B. Hybrid imaging with MR/PET
F.M.A. Kiessling; Aachen/DE (fkiessling@ukaachen.de)

In this talk an overview on the technological state of the art in PET-MRI as well
as an outlook on emerging new technologies will be provided. Concerning the
latter in particular new PET-insert solutions will be highlighted that are tailored
to specific medical applications and body parts. Besides this, there will be a
brief overview on new detector setups providing higher sensitivity and spatial
resolution as well as on the methods to improve absorption correction and
quantification. In the final part of the talk the focus will be set on the medical
applications of PET-MRI. In this context, it will be discussed, which applications
inevitably demand for PET-MRI hybrid imaging. Thus, with this talk | will try to
convince the audience of the high development potential and clinical value of
PET-MRI and its future role in patient management.

Learning Objectives:

1. To learn the basic principles of hybrid MR/PET imaging.

2. To understand what new information can be given by MR/PET.

3. To learn about emerging clinical applications of MR/PET.

A-060 09:30

C. Hyperpolarised MRI
F.A. Gallagher; Cambridge/UK (fag1000@cam.ac.uk)

There is increasing evidence to support a role for metabolism in many
diseases; for example, deregulation of cellular energetics is now considered to
be one of the key hallmarks of cancer. There are a number of imaging methods
that have been used to probe this metabolism: the most widely available is
18F-fluorodeoxyglucose (FDG), an analogue of glucose, used in PET.
Hyperpolarised carbon-13 MRI (13C-MRI) is an emerging molecular imaging
technique for studying cellular metabolism, particularly in the fields of oncology
and cardiology. This method allows non-invasive measurements of tissue
metabolism in real-time. To date, the most promising probe used in conjunction
with hyperpolarised MRI has been 13C-labelled pyruvate: pyruvate is
metabolised into lactate in normal tissue in the absence of oxygen, but in
tumours this occurs very rapidly even in the presence of oxygen. Results from
many animal models have shown that there is a reduction in the metabolism of
pyruvate to lactate following successful treatment with chemotherapy. In the
heart, pyruvate is also metabolised to carbon dioxide in addition to lactate and
this balance between anaerobic and aerobic metabolism alters in many
disease states. There are now a small number of sites performing human
hyperpolarised carbon-13 MRI imaging. This talk will discuss the progress that
has been made in this field within the areas of oncology and cardiology and
potential clinical applications.
Learning Objectives:
1. To learn the basic principles of hyperpolarisation.
2. To understand what new information can be given by hyperpolarised MRI.
3. To learn about oncological and non-oncological applications of
hyperpolarised MRI.
Author Disclosure:

F.A. Gallagher: Research/Grant Support; GE Healthcare, GSK.

management, whereas others do not benefit from medical intervention.
Necrotizing fasciitis is a rare, life-threatening soft-tissue infection and a medical
and surgical emergency that radiologist must know. The presence of gas within
the necrotized fascia is characteristic, but may be lacking. The main finding is
thickening of the deep fascia due to fluid accumulation and reactive hyperemia.
All these findings may be seen in other different conditions. The ability to
accurately diagnose these conditions is therefore necessary, and biopsy may
be required to establish the correct diagnosis. Clues to the correct diagnosis
and whether biopsy is necessary or appropriate are often present on the
images techniques, especially when they are correlated with clinical features.
Learning Objectives:

1. To learn the key signs for differential diagnosis.

2. To learn about imaging findings and management options.

A-062 11:15

B. Arthropathies
U. Aydingoz; Ankara/TR (uaydingo@hacettepe.edu.tr)

Arthritis is a common problem involving the joints in the axial and/or
appendicular skeleton across all age groups. Imaging plays a key role in the
diagnosis and management of arthropathies, which are generally divided into
degenerative, inflammatory, and metabolic categories. Digital radiography is
the main imaging tool for joint diseases. Magnetic resonance imaging (MRI),
computed tomography and ultrasonography are also used along with digital
radiographs in the initial diagnosis and follow-up of joint diseases. The
multiplicity and distribution of the involved joints, the pattern of joint space
narrowing, and periarticular bone and soft tissue changes are important
considerations for radiological diagnosis. The involvement of a single joint with
inflammatory arthritis requires the exclusion of infection, whereas c¢
involvement with degenerative arthritis may be due to an identifiable remote
trauma. Septic arthritis does not have a pathognomonic radiological finding
and, in the presence of clinical suspicion for infection, imaging should not delay
joint fluid aspiration for microbiological investigation. This interactive session
will cover the radiographic clues of arthropathies and the use of cross-sectional
imaging methods, especially MRI, for suggesting the likely diagnosis. Some
conditions, such as rotator cuff arthropathy and degenerative disease of the
medial compartment of the knee secondary to medial meniscus posterior root
avulsion, that have typical MRI findings shedding light on the pathophysiology
of arthropathies will also be addressed.

Learning Objectives:

1. To explain the key points in the differential diagnosis of common
arthropathies.

2. To describe the imaging findings of common arthropathies as they relate to
pathophysiology.

10:30 - 12:00 Room F1

10:30 - 12:00 Room A

E3 - ECR Academies: Interactive Teaching Sessions for Young
(and not so Young) Radiologists

E3 221

Musculoskeletal radiology: inflammation
A-061 10:30

A. Inflammatory and infections in the soft tissues
S. Martin; Palma de Mallorca/ES (silvia.m.martin@gmail.com)

The diagnosis of infections is based on the presence of clinical symptoms like
erythema, swelling, and pain. Also the diagnosis is based on the presence of
clinical signs such as fever, tachycardia, shock, and hypotension and
laboratory test such as leukocytosis, C protein reactive and Erythrocyte
sedimentation rate. However, the clinical symptoms and signs of infection may
not be specific, especially in the early stages of the disease. In these cases,
imaging tests play a fundamental role in the early diagnosis of infections and in
the differential diagnosis. The most important radiological findings for
inflammatory and infections soft tissue are: (1) intramuscular fluid collections;
(2) soft tissue air; (3) fascial fluid collections; and (4) muscle edema. Potential
causes of these radiological findings are diverse, including, infectious,
autoimmune, inflammatory, neoplastic, neurologic, traumatic and iatrogenic
conditions. Some of these conditions require prompt medical or surgical

E3 - Rising Stars Programme: Basic Sessions

BS 2

Gastrointestinal: 'the gut'
Moderator:
B. Marincek; Kilchberg/CH

A-063 10:30

Oesophagus
S. Romano; Naples/IT (stefromano@libero.it)

In this presentation focused on the first segment of the alimentary tract, current
imaging techniques for evaluation of normal anatomy will be considered and
described. From conventional radiography to modern hybrid imaging, essential
information regarding the methods will be included. The second part of the
lecture will describe the imaging features in most common benign pathologies,
to give the attending useful informations for the daily clinical practise. Elective
and Emergency conditions for the evaluation of the oesophagus will be
considered. Finally, a pictorial guided review of the imaging features of
malignant pathologies will be done.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.

2. To describe the imaging features in most common benign pathologies.

3. To review and illustrate the imaging features of malignant pathologies.

Aepsaupapn
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A-064 10:53

Stomach
M. Laniado; Dresden/DE (michael.laniado@uniklinikum-dresden.de)

Today, the stomach is well accessible for endoscopic evaluation. Therefore,
double-contrast barium studies of the stomach have almost completely
disappeared from the armamentarium of imaging studies in radiology.
However, abdominal computed tomography (CT) - not so much magnetic
resonance imaging (MRI) - has become the number one procedure in many
scenarios if ultrasonography fails to provide a conclusive diagnosis. As the
stomach is always imaged when abdominal CT is performed knowledge of
normal anatomy, incidental findings, and the most often benign and malignant
gastric pathologies is mandatory. Depending on the clinical request, imaging
techniques are slightly different. If the main focus is on a lesion of the stomach,
maximum wall distention should be achieved by oral administration of up to 2 L
of water shortly before the study and i.v. administration of a hypotonic agent. In
addition, i.v. administration of iodinated contrast material is mandatory. The
presentation will cover normal anatomy of the stomach including locoregional
lymph nodes. Examples of common and uncommon gastric lesions (e.g.,
carcinoma, lymphoma, GIST, NET, metastases, ulcer, portal gastropathy,
pneumatosis, ischemia, pseudocysts) will be shown and discussed. Also
examples of postoperative anatomy and potential complications will be part of
the presentation.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.

2. To describe the imaging features in most common benign pathologies.

3. To review and illustrate the imaging features of malignant pathologies.

A-065 11:15

Small bowel
N. Papanikolaou; Lisbon/PT
(nickolas.papanikolaou@research.fchampalimaud.org)

Magnetic resonance imaging (MRI) provides excellent soft-tissue contrast
without radiation exposure and three-dimensional imaging capabilities, which
are important when studying the small intestine. Various sequences and
contrast agents have been proposed for MRI examination of the small bowel.
The development of high performance gradient systems improved the
performance of ultra fast sequences and allowed comfortable breath-hold
acquisition times. For a more detailed evaluation of small bowel diseases, MRI
examination should be performed in conjunction with duodenal intubation and
administration of a suitable contrast agent, i.e., iso-osmotic water solution
(PEG) for homogeneous lumen opacification and adequate distention. A
comprehensive MR enteroclysis imaging protocol should comprise single shot
turbo spin echo (SSTSE), diffusion weighted imaging, true FISP, HASTE and
fat suppressed T1 FLASH sequences. SSTSE is utilized for monitoring the
infusion process and performing MR fluoroscopy while true FISP and HASTE,
classified as sequential ultra fast techniques insensitive to motion, are mainly
used for anatomic demonstration and detection of the pathology. T1 FLASH
sequences after intravenous gadolinium injection may aid tissue
characterization. For the assessment of Crohn’s disease activity other
alternative techniques may be used including perfusion and calculation of the
magnetization transfer ratio of the bowel wall. These techniques may be useful
for differentiating edematous or inflammatory bowel thickening from fibrotic
thickening, but a more extensive evaluation is required to determine the clinical
utility of these methods.
Learning Objectives:
1. To discuss current imaging techniques for evaluation of normal anatomy.
2. To describe the imaging features in most common benign pathologies.
3. To review and illustrate the imaging features of malignant pathologies.
Author Disclosure:

N. Papanikolaou: Advisory Board; Advantis. CEO; MRIcons.

A-066 11:38

Colon
R.G.H. Beets-Tan; Amsterdam/NL (r.beetstan@nki.nl)

Ultrasound, CT and MRI has a role in the workup of diseases of the large
bowel. Transabdominal US is accurate to detect appendicitis. Contrast
enhanced CT identifies the causes of bowel obstruction and dilatation. CT
shows postoperative complications such as leakage of surgical anastomosis,
internal herniation, bowel strangulations ,and bowel ischemia. Inflammation of
the bowel, diverticulitis, epiploic appendagitis are well detected on CT. While
endorectal US and MRI have been widely adopted in the staging work up of
rectal tumors, the role of imaging in Colon cancer is limited to preoperatively
roadmap the extent of the tumor into surrounding structures and to identify
distant disease. Nevertheless this role may increase in the near future. This
lecture will deal with various diseases of the colon and its imaging features and
highlights future direction in imaging of colon cancer.

Learning Objectives:

1. To discuss current imaging techniques for evaluation of normal anatomy.
2. To describe the imaging features in most common benign pathologies.
3. To review and illustrate the imaging features of malignant pathologies.

10:30 - 12:00 Room M 4

E3 - ECR Academies: Chest Imaging

E3 218

CT of vascular pulmonary diseases
A-067 10:30

Chairperson's introduction
J.D. Dodd; Dublin/IE

Pulmonary vascular disease includes a wide spectrum of disease entities,
many of which have overlapping clinical and imaging features. CT of the
pulmonary vasculature has become an integral part of the investigation of such
entities. In this session we are going to evaluate three distinct disease sub-
categories of pulmonary vascular disease: pulmonary arterial hypertension,
pulmonary vasculitis and Rendu-Osler disease. The first talk will cover
pulmonary hypertension, the current clinical classification of pulmonary
vasculitis, CT signs suggestive of the diagnosis, and CT signs that help
discriminate between different causes. The comprehensive nature of CTPA in
evaluating the mediastinum, vasculature and lung parenchyma will be shown.
The second talk covering pulmonary vasculitis will emphasise the importance
of combining CT signs with the clinical features and laboratory results since
vasculitis may mimic other disorders and sometimes the clinical features are
the major clue. CT findings in granulomatosis with polyangiitis and eosinophilic
granulomatosis with polyangiitis will be shown, particularly emphasising the
imaging differences between the two entities. The imaging findings of
pulmonary hemorrhage will also be shown alongside the commonest causes.
Finally the association between interstitial lung disease and the ANCA
associated vasculitis will be discussed. The third talk covering Rendu-Osler
disease will show the typical imaging features of this disease with a particular
emphasis on those imaging aspects that determine outcome and treatment
strategies. The talk will also cover contemporary aspects of endovascular
treatment modalities and their complications.

A-068 10:35

A. CT imaging of pulmonary hypertension
N.J. Screaton; Cambridge/UK (Nicholas.Screaton@papworth.nhs.uk)

Pulmonary hypertension (PH) typically presents insidiously with non-specific
symptoms and is usually progressive with poor outcome independent of
aetiology. CT plays a vital role both in suggesting the possibility of pulmonary
hypertension, whether initially clinically suspected or not, and in identifying a
specific cause of pulmonary hypertension. The causes of pulmonary
hypertension can be broadly divided into those affecting primarily the small
vessels, PH secondary to left heart disease or chronic lung disease / hypoxia
(the most common causes), chronic thromboembolic PH, and multifactorial
causes. CT is widely available, inexpensive, and permits comprehensive
assessment of the heart, pulmonary vasculature and lung parenchyma. CT
signs such as dilatation of the proximal pulmonary arteries and right heart
chambers can be considered as generic features associated with PH of any
cause. Signs of a specific cause may lie in the mediastinum (left heart disease,
shunt, oesophageal varices, oesophageal dilatation), vasculature (signs of
CTEPH, tumour, large vessel vasculitis, fibrosing mediastinitis) or lungs
(parenchymal lung disease, mosaic perfusion in CTEPH, signs of a small
vessel vasculopathy). CTEPH is a not uncommon sequela of previous acute
embolism. If the distribution is proximal it is potentially cured by surgical
pulmonary endarterectomy or by balloon pulmonary angioplasty. Imaging in
general and CT in particular play fundamental roles in both identification of
CTEPH, its differentiation from acute PE, and in characterising its distribution.
Imaging signs in CTEPH can be subtle and systematic evaluation of a CTPA is
essential.

Learning Objectives:

1. To learn about the CT signs of pulmonary hypertension (PHT).

2. To become familiar with the current classification of PHT.

3. To be aware of the imaging features suggesting a thromboembolic origin.
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A-069 11:03

B. Evaluating the pulmonary vasculitis
E. Castaier; Sabadell/ES (ecastaner@tauli.cat)

We will emphasize the importance of combine CT signs with the clinical
features and laboratory results as vasculitis may mimic other disorders and
sometimes the clinical features rate the clue. We will describe the findings in
granulomatosis with polyangiitis (GPA) and eosinophilic granulomatosis with
polyangiitis, highlighting the differences. Diffuse alveolar hemorrhage (DAH) is
one of the manifestations of primary pulmonary vasculitis, among other entities
(idiopathic alveolar hemorrhage, collagen vascular diseases, drug reactions,
anticoagulation disorders). GPA and microscopic polyangiitis are the most
common causes of DAH. Radiologic signs of DAH are nonspecific and
variable, but must be considered in patients with otherwise unexplained
alveolar infiltrates, particularly when seen with new onset renal insufficiency or
a connective tissue disease. Finally we will mention the association between
interstitial lung disease and ANCA associated vasculitis.

Learning Objectives:

1. To learn the common imaging features of granulomatosis with polyangitis
(GPA).

2. To learn how to differentiate between GPA and eosinophilic granulomatosis
with polyangiitis (Churg-Strauss).

3. To learn about the imaging features and differential diagnosis of pulmonary
haemorrhage.

A-070 11:31

C. Rendu-Osler disease
S.D. Qanadli; Lausanne/CH (Salah.Qanadli@chuv.ch)

Rendu Osler disease (ROD) is an autosomal dominant genetic disorders
characterized by the presence of telangiectasias and/or arteriovenous
malformations. Pulmonary arteriovenous malformations (PAVM) are observed
in up to 80% in ROD patients and it is believed that up to 30% of ROD patients
will develop PAVM. During the last decade CT became the standard of
reference in assessing pulmonary and associated subphrenic anomalies in
patients with ROD. This lecture will focus on current protocols and
recommendations for CT depending on the objective of the examination
(screening, diagnostic or follow-up). Typically, PAVM is a well circumscribed
rounded lesion that is connected to an afferent feeding artery and an enlarged
efferent vein. PAVMs can be focal, multiple or diffuse. Imaging features as well
as a comprehensive classification is provided. In asymptomatic patients, the
risk of complications was reported to be high in PAVMs with an afferent artery
diameter of 3 mm or more. The role of CT is then not only crucial in diagnosis,
but also in therapeutic decision making process even if the 3 mm threshold
concept in matter of debate and controversies. Principles of endovascular
management of PVAM are reviewed. The transarterial access is the most
common procedure. The modern approach includes the use of coils and/or
plugs. CT flow up studies aim diagnosis of early complications, PAVM
reperfusion detection, surveillance of small PAVMs, and diagnosis of new
PAVMs.

Learning Objectives:

1. To become familiar with the CT manifestations of this disease.

2. To identify imaging features determining outcome and treatment strategies.
3. To learn about endovascular treatment modalities and complications.

12:30 - 13:30 Room C

E3 - The Beauty of Basic Knowledge: Cardiovascular and
Interventional Radiology

E3 24A
No time to lose: aortic dissection -
revisited

Moderator:
M. Krokidis; Cambridge/UK

A-077 12:30

Acute diagnosis and imaging in aortic dissection
R. lezzi; Rome/IT (roberto.iezzi.md@gmail.com)

Aortic dissection is the most common acute emergency condition of the aorta,
often resulting in the death of the patient. The overall outcome is determined
by the type and extent of dissection and the presence of associated
complications; therefore, evaluation of the entire aorta, branch vessels, and
iliac and proximal femoral arteries is recommended to aid in treatment
planning. Early diagnosis and treatment are essential for improving the

prognosis. Patients may present with the classic history of acute onset of
tearing central chest pain that radiates to the back. Stanford type A dissection
involves the ascending thoracic aorta, and the dissection flap may extend into
the descending aorta. Type A dissections account for 60%-70% of cases,
requiring urgent surgical intervention to prevent extension into the aortic root,
pericardium, or coronary arteries. If untreated, type A dissections are
associated with a mortality rate of over 50% within 48 hours. Stanford type B
dissection involves the descending thoracic aorta distal to the left subclavian
artery and accounts for 30%-40% of cases. Management takes the form of
medical treatment of hypertension, unless there are complicazioni due to
extension of the dissection. CT imaging of the aorta is fast and widely
available, which are the important features in making an accurate diagnosis
quickly in unstable patients. Multidetector CT allows imaging of the entire aorta
with rapid acquisition and data reconstruction to provide prompt and accurate
diagnosis and to help identify relevant complications that may have an impact
on treatment and management.

Learning Objectives:

1. To learn about definition and classification of aortic dissections and
subtypes.

2. To understand the importance of accurate diagnosis for appropriate
treatment planning.

3. To appreciate the need for acute diagnosis and treatment indication.

A-078 13:00

Endovascular treatment in aortic dissection
J.P. Schéfer; Kiel/DE

Acute aortic dissection represents a life-threatening condition, which must be
diagnosed immediately. CTA is considered the imaging modality of choice,
offering all relevant information on the pathoanatomy with highest spatial
resolution. Stanford classification is used to distinguish between type A- and B-
dissections, whereas the left subclavian artery represents the border in
between the two types. Actually, surgical repair is the method of choice and
indicated in type Adissection, and endovascular repair is the method of choice
in type B-dissection, if indicated. Type Bdissection may be uncomplicated or
complicated. For uncomplicated type B, best medical treatment is the method
of choice, and it is defined by no further symptoms, relief of symptoms and
absence of additional dissection associated findings. For complicated type B,
endovascular repair including a variety of interventions is the method of choice,
and it is defined by mesenterial, renal, peripheral and spinal malperfusion,
progressive dissection, aneurysm forming, uncontrollable hypertension,
rupture, progressive periaortic and pleural haemorrhage, severe hypotension
and shock. Regarding symptom onset and imaging based diagnosis, type B-
dissection is classified as acute (<2 weeks), subacute (2-8 weeks), and chronic
(>8 weeks). Endovascular repair usually includes prosthesis placement in the
descending aorta, in order to seal the proximal entry tear. This excludes the
perfusion of the false lumen along the covered aortic segment and restores the
blood flow into the true lumen, maintaining and improving the visceral and
peripheral perfusion. Additionally, target visceral artery stenting, membrane
fenestrating or embolising may be indicated. Protocolled CTA follow-up is
mandatory.

Learning Objectives:

1. To learn about endovascular treatment possibilities for aortic dissections.

2. To understand the role of radiology in modern treatment of aortic
dissections.

3. To appreciate the need to combine the radiological information with the
clinical situation.

12:30 - 13:30 Room D

E3 - The Beauty of Basic Knowledge: A Survival Guide to
Musculoskeletal Imaging

E3 25A

Degenerative disorders

Moderator:
V.N. Cassar-Pullicino; Oswestry/UK

A-079 12:30

Degenerative disorders
A. Cotten; Lille/FR (anne.cotten@chru-lille.fr)

Osteoarthritis is the most common joint disease worldwide. It is a major source
of pain, disability, and socioeconomic cost. The epidemiology of the disorder is
complex and multifactorial, with genetic, biological, and biomechanical
components. Conventional X-ray is the standard diagnostic method to confirm
the clinical diagnosis, to evaluate the degree of severity of osteoarthritis and to
look for predisposing conditions. CT can be performed for the assessment of
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bone stock, anatomic conditions and bone deformation. MRI can be used to
confirm early forms and to clarify possible damage and/or wear and tear, which
cannot be seen on X-rays. Finally, intraarticular administration of contrast will
be performed in selected cases, when a precise assessment of the cartilage or
fibrocartilage is required. This lecture will focus on the role of imaging in clinical
practice, the typical and atypical imaging features of OA, the radiological
features which should not be read as OA, and the main predisposing factors
that have to be known and searched.

Learning Objectives:

1. To appreciate the musculoskeletal imaging manifestations of degenerative
disorders.

2. To understand the underlying pathomechanisms involved in these imaging
abnormalities.

3. To appreciate the strengths and weaknesses of imaging modalities in
assessing these disorders.

14:00 - 15:30 Room F1

E3 - Rising Stars Programme: Basic Sessions

BS 3

Neurologic emergencies
Moderator:
N. Chidambaranathan; Chennai/IN

A-080 14:00
Brain injury
J. Walecki; Warsaw/PL

Head injuries are one of the most frequent causes of death and disability. The
following presentation will discuss the indications for imaging in patients with
traumatic brain injury(TBI), review the role of X-ray examination, computed
tomography (CT) and magnetic resonance imaging (MRI) in the management
of TBI. CT still remains the method of choice in brain injury diagnosis and
allows rapid assessment of the extent and type of brain pathology which
ensures us which patients require urgent surgical intervention. There are many
CT structural modalities such as MPR, volume rendering and CT angiography
important in particular cases of traumatic patients. In addition to above, author
will also discuss TBI diagnosis in MRI applications which are newly applied to
clinical practice like TDI, fMRI and analyse potential applications of these
imaging modalities. Using a complex variety of MR sequences, we can provide
data concerning both structural and pathophysiological derangements. Future
developments with such imaging techniques could improve understanding of
the pathophysiology of brain injury and provide data that improve management
and prediction of functional outcome. In this presentation all type of brain injury
and its imaging features will be presented. Goals and objectives - to
understand the mechanisms of traumatic brain injury - to learn about CT and
MR imaging findings in different traumatic lesions of the brain - to be familiar
with advantages and disadvantages of different imaging techniques in
traumatic brain injury

Learning Objectives:

1. To review mechanisms of brain injury.

2. To present current imaging techniques for evaluation of brain injury.

3. To illustrate different types of traumatic intracranial lesions.

A-081 14:30

Subarachnoid haemorrhage
C. Calli; Izmir/TR (cem.calli@gmail.com)

Subarachnid hemorrhage (SAH) is a very common and life-threatining disease.
It occurs most commonly secondary to trauma and intracranial vascular
abnormalities. The early diagnosis is very important and imaging modalities
have an important role. Non-contrast CT (NCCT) should be the first choice for
imaging. It can provide the visualisation of hyperdense blood products in the
cisterns and sulci. In cases of negative NCCT scan, MRI may be a choice,
especially in patients in the subacute phase using FLAIR and SWI sequences.
However, every case with non-traumatic SAH should be examined with digital
substraction angiography (DSA) in order to exclude a vascular abnormality,
particularly aneurysm. In this lecture both common and uncommon causes of
SAH will be discussed and a multi-modality approach to the diagnosis will be
reviewed.

Learning Objectives:

1. To review the most common pathologies leading to SAH.

2. To present current imaging techniques for evaluation of SAH.

3. To describe the radiological findings of SAH.

A-082 15:00

Ischaemic stroke
Z. Merhemic; Sarajevo/BA (merhemic.zulejha@gmail.com)

CT is primary imaging modality in patients with acute stroke. The early signs of
brain infarction on non contrast CT are insular ribbon sign reflect cytotoxic
edema and relates to specificity of of arterial anatomy.Disappearing basal
ganglia sign is caused my MCA occlusion proximally to lenticulostriate artery.
Early mass effect includes narrowing of Sylvian fissure or loss of cortical sulci.
Hyperdense artery sign represent stasis of flow due to arterial thrombus and
correlates positively with angiographic finding of occlusion. CTA is essential for
evaluation of intra- and extracranial vessels and intravascular thrombi.
Conventional MRI finding in acute stroke are hyperintense zones on T2 and
FLAIR, mass effect, sulcal effacement, loss of arterial flow voids, and abnormal
blooming and parenchymal black dots due to the hemorrhage on T2*GE and
SWI. DWI with ADC maps is most sensitive for detection of hyperaute stroke at
first 6 hours. In ischemic stroke, reduction of perfusion occurs, typically in an
affected vascular territory. Regions with hypoperfusion are shown as
decreased CBF, decreased CBV, prolonged MTT, and prolonged measures of
contrast transit such as TTP, Tmax or DT. Since these parametric changes are
detectable minutes after stroke onset, they are of great use for early diagnosis
of ischemic stroke and to differentiate ischemic penumbra from infarct core.
There are two perfusion approaches with good application in acute stroke, MR
perfusion and CT perfusion. Compared the two methods, CT perfusion (CTP)
has the advantage of rapidity and wide accessibility in emergency room
together with CTA which may be used to guide thrombolytic treatment and may
guide predictions of functional outcome and hemorrhagic complications.
Learning Objectives:

1. To become familiar with the most common aetiologies of stroke.

2. To present current imaging techniques for evaluation of stroke.

3. To recognise the imaging signs of stroke.

14:00 - 15:30 Room M 4

E3 - ECR Academies: Chest Imaging

E3 318
MR imaging of the lungs

A-083 14:00

Chairperson's introduction
E.J.R. van Beek; Edinburgh/UK (edwin-vanbeek@ed.ac.uk)

MRI of the lungs is increasingly used for a variety of reasons. In some
diseases, it can be used as an escape from harmful radiation, such as in young
or pregnant patients with suspected pulmonary embolism. This is being
extended by short, focused protocols as a first line test in some centres. In
other diseases, it is the "go to" modality; for instance, in patients with superior
sulcus tumours or where difficult anatomical structures need to be evaluated
before treatment decisions can be made. Lastly, airway imaging and evaluation
of dynamics of breathing can be assessed using novel methods. This session
will go into detail for the three areas described.
Author Disclosure:

E.J.R. van Beek: Advisory Board; Aidence BV. Equipment Support Recipient;
Siemens Healthineers. Founder; QCTIS Ltd. Owner; QCTIS Ltd.

A-084 14:05

A. Diagnosing pulmonary embolism
B. Ghaye; Brussels/BE (benoit.ghaye@uclouvain.be)

Twenty-five% of patients suspected of PE may present with contraindication to
iodinated CM which indicates a potential role for MR. Recent MR technical
refinements have been substantial in this field with faster sequences, larger
coverage, lung perfusion imaging and high-resolution pulmonary MR
angiography (MRA). Basic sequences for PE include unenhanced SSFP and
3D GRE pulmonary MRA. Technically inadequate examinations are reported in
25-30%, mainly due to poor vascular opacification and artifacts. MR direct
signs of acute PE are similar to those of CT, including partially occluding
endoluminal filling defects and complete arterial obstruction showing a
meniscus termination outlining the clot. Reported sensitivity and specificity of
MRA in large series were around 80% and 95-100%, respectively. Sensitivity
decreases from central to lobar level (close to 100%), segmental level (70-
90%) and subsegmental level (30%). Unenhanced MRA has 82% sensitivity
and 90% specificity in the 50% interpretable examinations, showing a similar
decrease of sensitivity from proximal to distal level. Perfusion also showed
75% sensitivity and 90% specificity in the 50% interpretable examinations.
Similar to CT, MR can provide alternative diagnoses or ancillary findings
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altering the management of the patient. A comprehensive assessment of the
venous thromboembolic disease may be achieved by the addition of a MR
venous phase without further injection of Gadolinium CM. The sensitivity of the
combined test may however be increased at the expense of a higher rate of
technically inadequate examinations. It is expected that newer 3D MR
angiography sequences will increase yield in the field of venous
thromboembolism.

Learning Objectives:

1. To learn about the various MR sequences for pulmonary arteries imaging.

2. To become familiar with the MR signs of pulmonary embolism.

3. To understand the current limitations of MR for PE diagnosis.

A-085 14:33

B. Evaluating lung neoplasms
J. Dinkel; Munich/DE

The purpose of this presentation is to review the currently available MR
techniques useful in thoracic oncology and to provide an overview of present
and emerging clinical applications of oncologic thoracic MRI. Although many
studies have advocated a valuable role for thoracic MRI, it has currently limited
clinical utilization with the exception of cardiovascular imaging. However, new
technical developments and MRI sequences have continuously improved the
quality and broadened the clinical indications for thoracic MRI, especially in
thoracic oncology. Furthermore, due to its high soft tissue contrast and the lack
of radiation exposure, MRI allows for repeated measurements of the lung
structures and, therefore, appears to be appropriate for functional investigation
of lung.

Learning Objectives:

1. To review the role of MR for assessing the T status.

2. To learn about MR diffusion sequence performance for N staging.

3. To review the persisting limitations.

A-086 15:01

C. Evaluating the airways
G. Dournes; Bordeaux/FR (gael.dournes@chu-bordeaux.fr)

Due technical difficulties related to motions and susceptibility artifacts, MR
imaging has long been considered out of the scope of routine application in the
field of imaging of airways, except in a few expert centers. However, recent
improve and simplification in MR acquisition techniques have enabled MRI to
reach high resolution imaging for morphological evaluation of both large and
small airways. In addition, acute and chronic airway diseases are largely
misunderstood by far, so that the ability of MRI to combine both morphology
and functional information in a single radiation-free examination will eventually
make MRI a modality of choice for better understanding, improving patient care
and long term follow up requiring iterative examinations. Finally, recent
advances in treatment are also prone to make radiologist reconsider the role
and place of imaging in chronic diseases (cystic fibrosis, idiopathic pulmonary
fibrosis, etc) to assess sensitively and specifically response to treatment.
Learning Objectives:

1. To review the role of MR for evaluating the large and small airways.

2. To learn about the current state-of-the-art MR sequences.

3. To learn about the current role of MR in cystic fibrosis.

14:00 - 15:30 Room M 5

E3 - ECR Academies: Update on Hepatobiliary Imaging

E3 320

Diffuse liver disease
A-087 14:00

Chairperson's introduction
C. Triantopoulou; Athens/GR (ctriantopoulou@gmail.com)

The session is focused on the different aspects of diffuse liver disease. An
update in non-invasive imaging will be offered in detail, pointing mainly to fat,
iron, and fibrosis deposition and the accuracy of quantitative methods in
disease grading and severity assessment. Non-alcoholic fatty liver disease is
the most common cause of chronic liver disease in Western countries. US, CT
and MRI are used to evaluate the disease, to assess severity, and quantify the
amount of fat deposition. Despite advances in imaging techniques accurate
measurements are still challenging, and new evolving methods are applied on
US and MRI. MRI remains the gold standard and the method of choice,
answering the clinically important questions. Congenital diffuse liver diseases
comprise some rather uncommon conditions, while iron overload is related to a
variety of congenital and hereditary conditions. Differential diagnosis is of

outmost importance for patients’ management. MRI is the method of choice to
evaluate and quantify iron overload provided that specific imaging protocols
are used and the standardized techniques together with validated acquisitions
are applied. Diagnosis and staging of liver fibrosis is one of the most
challenging aspects of non-invasive imaging. Current application of US and
MRI are nowadays able to provide accurate measurements based on US and
MRI elasticity tools. “Virtual biopsy” refers to the possibility of imaging
techniques to depict, map and measure fibrosis minimizing the need for liver
biopsies in chronic diffuse liver diseases. MR allows an accurate determination
of steatosis, iron overload and fibrosis, even if they coexist.

A-088 14:05

A. Assessment and quantification of fat in NAFLD
M. Ronot; Clichy/FR (maxime.ronot@bjn.aphp.fr)

The diagnosis of steatosis in patients with NAFLD is historically based on
histological examination of a tissue specimen obtained by liver biopsy.
However, liver biopsy has well-known limitations (invasiveness and sampling
variability) and cannot be proposed for all patients, especially given the high
prevalence of NAFLD worldwide. Several imaging techniques can be used for
the non-invasive diagnosis and quantification of steatosis. Ultrasonography
and computed tomography are useful for the detection of marked steatosis, but
of limited use for precise quantification of mild to moderate fat deposition. MR
proton spectroscopy (MRS) is the most accurate technique, but it is not
feasible in routine use and is time consuming. Chemical shift sequences offer
now an accurate alternative and have been shown to be very well correlated to
MRS and liver biopsy. As a consequence, they are progressively accepted as
a reference technique for detection and quantification of hepatic fat deposition.
Recently, novel parameters, such as the controlled attenuation parameter
(CAP), or the speed of sound estimation have been proposed and offer
promising results. As for liver fibrosis, the diagnostic strategy should rely on the
combination of several non-invasive techniques.

Learning Objectives:

1. To be familiar with the pathogenesis of NAFLD.

2. To recognise current non-invasive imaging methods used to evaluate
hepatic steatosis.

3. To realise the clinical applications, diagnostic accuracy and limitations of
each method.

A-089 14:33

B. Congenital diffuse liver diseases and iron overload
M.M. Eranca; Porto/PT (mariamanuela.franca@gmail.com)

Congenital and inherited hepatic diseases, like congenital hepatic fibrosis,
Wilson disease or hereditary hemochromatosis, are rare diffuse liver diseases
that may progress to cirrhosis. Liver imaging, particularly magnetic resonance
(MR) imaging, provides important information on diffuse parenchymal
abnormalities, but may also reveal focal liver lesions. Iron overload is found in
hereditary hemochromatosis, but also in transfusional hemosiderosis and iron
loading anemias, and chronic liver diseases. Quantification of liver iron
concentration by MR imaging is crucial for the diagnosis and treatment
monitoring of iron overload diseases. MR quantification of liver iron can be
performed with signal intensity ratio (SIR) methods or relaxometry techniques.
Both R2 and R2* values are increasingly being used for quantification of liver
iron concentration, but they must be performed with validated acquisition and
analysis protocols. Hereditary hemochromatosis will be presented as an
example of a clinical scenario, to emphasize the relevance of MR for detection
and quantification of liver iron deposits and its role in patients’ management
and treatment monitoring.

Learning Objectives:

1. To recognise specific imaging findings in patients with congenital hepatic
diseases such as Wilson's disease and congenital hepatic fibrosis.

2. To be able to determine iron content in liver by MRI.

3. To be able to differentiate common focal lesions found in storage disease of
the liver.

A-090 15:01

C. Diagnosis and staging of liver fibrosis
L. Marti-Bonmati; Valencia/ES (marti_lui@gva.es)

Chronic liver disease is a major public health problem with an increasing
prevalence and an emergence clinical interest. Fat, inflammation and iron
deposits induce an oxidative stress on the liver with synergistic effects in the
progression of fibrosis and cirrhosis. In this sense, it is well known that around
7% of the adult population without known liver disease have liver fibrosis,
mostly associated with NAFLD. The up-till-now gold standard biopsy is limited
by sample size (=1/50.000); sample quality; sampling variability errors (30-
40%); inter- and intraobserver variability (>30%); morbidity (1%); and not being
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feasible for follow-up and research studies. Therefore, radiologists need to
understand the hallmarks and therapeutic implications of liver fibrosis.
However, correlation with pathology is troublesome, unless digital pathological
quantitation is achieved. In this way, radiologists need to depict, map and
measure fibrosis in chronic liver disorders to initiate treatment and evaluate
response. The fat-suppressed T2w, STIR, and equilibrium phase DCE T1w
images show fine hyperintense reticular septa. These changes are late in the
course of disease. Although diagnostic accuracy by texture analysis might be
earlier (skewness, GLGM categories). T1p MR imaging is also able to detect
early liver fibrosis as correlates with collagen content. Elasticity can be
measured with US and MR elastography. IVIM elasticity measures can be also
incorporated into the imaging armamentarium. All this radiomic and imaging
biomarkers features have different reproducibility and accuracy, but can be
excellent tools for the non-invasive diagnosis, follow-up, and treatment
evaluation metrics in liver fibrosis.

Learning Objectives:

1. To be able to understand the clinical relevance of detection, characterisation
and grading of liver fibrosis.

2. To recognise the imaging techniques that have an emerging role in non-
invasive assessment of liver fibrosis.

3. To be able to detect portal hypertension.

16:00 - 17:30 Room B

Abdominal Viscera

RC 401

Imaging of the complicated postoperative
abdomen

A-095 16:00

Chairperson's introduction
C.J. Zech; Basle/CH (christoph.zech@usb.ch)

Imaging of the postoperative abdomen is a crucial part in the evaluation of
postoperative complications and will lead the clinician in the decision for
treatment of postoperative complications with either re-laparotomy,
interventional-radiology ~ treatment or conservative/medical  treatment.
Knowledge of the performed surgical techniques and procedures, the normal
imaging appearance postoperative and typical findings of frequent
complications are inevitable to successfully treat patients with complications. A
good interaction between the surgeon and the abdominal radiologist is needed.
Nowadays, radiology should be able to diagnose most complications and
minimise the number of mere diagnostic laparoscopies to evaluate a
complicated postoperative clinical course.
Session Objectives:
1. To learn about the most common indications for abdominal surgery.
2. To understand the normal imaging findings in postoperative abdomen.
3. To describe and identify the most common postoperative complications.
Author Disclosure:

C.J. Zech: Speaker; Bayer HealthCare.

A-096 16:05
A. Liver
C. Ayuso; Barcelona/ES (cayuso@clinic.ub.es)

Liver resection is proven to achieve long term survival in selected patients with
primary or secondary focal liver lesions. Advances in surgical techniques
including robotic liver surgeries, systemic adjuvant chemotherapy and
postoperative intensive care improved the outcome of liver resection. Adequate
liver remnant is crucial to guarantee the correct liver function after radical
potentially curative liver resection. In borderline cases, portal vein embolisation
(PVE), or associating liver partition and portal vein ligation for staged
hepatectomy (ALPPS) has been proposed before surgery to increase the liver
remnant. Preoperative volumetric analysis of the liver based on imaging plays
an essential role in the preoperative work-up previous to liver resection. Also
the knowledge of the vascular hepatic anatomy and possible variants of the
biliary system are also key aspects to avoid postoperative complications.
Imaging tools based on multidetector computed tomography (MDCT) and
magnetic resonance (MR) influencing preoperative decisions and surgical
approaches will be discussed. The role of different imaging techniques as plain
ultrasonography (US), contrast enhanced ultrasonound (CEUS), MDCT and
MR for the detection and management of hepatic complications after liver
resection or transplantation (infectious, vascular, biliar, parenchymatous (liver
rejection) will be analysed.

Learning Objectives:

1. To learn about indications for liver interventions and different surgical
approaches to focal liver lesions.

2. To understand the role for the different imaging techniques (US, CEUS, CT
and MRI) in assessing different types of complications.

3. To appreciate the spectrum of parenchymal, biliary and vascular
complications occurring after liver resection or transplantation.

A-097 16:28

B. Pancreas
R.M. Gore; Evanston, IL/US (rgore@uchicago.edu)

Both benign and malignant pancreatic disease carry significant morbidity and
mortality. Because of the fastidious nature of the pancreas and its local and
regional anatomy, treatment of these disorders also carries significant
morbidity. Indeed, perioperative morbidity of pancreaticoduodenectomy is
approximately 30-40%. Due to the diversity of pathology, detection, and
characterisation of postoperative complications can be challenging. Familiarity
with the normal imaging appearances of the spectrum of surgical procedures
and their complications is vital. In this presentation the common pancreatic
surgical procedures performed for tumour resection (i.e., the Whipple’s
operation, enucleation, central and distal pancreatectomy, spleen preserving
distal pancreatectomy) and chronic pancreatitis (i.e., Puestow procedure,
Beger procedure, Frey procedure) and their normal postoperative appearances
are discussed. The common postsurgical complications including pancreatic
fistulas and leaks, abscess formation, haemorrhage, and delayed gastric
emptying are then described in detail.

Learning Objectives:

1. To learn about the various surgical approaches for acute and chronic
pancreatitis, benign and malignant pancreatic neoplasms.

2. To understand profound impact that the partial and complete
pancreatectomy have on the adjacent abdominal organs.

3. To appreciate the common postoperative complications of pancreatic
surgery.

Aepsaupapn

A-098 16:51

C. Bowel
D.J.M. Tolan; Leeds/UK (djmtolan@doctors.org.uk)

Post operative assessment of the luminal Gl tract is very complex and relies
heavily on CT. It presents a major challenge for interpretation and detection of
abnormalities in the context of a very broad range of normal post operative
appearances. In judging whether the imaging appearances are normal or not it
is essential to consider the time that has elapsed since the operation and the
complexity of the procedure that was performed, since a straight forward
procedure or one performed laparosscopically with carbon dioxide insufflation
should have very little residual fluid or gas, compared with a complex open
surgical procedure. Anastomotic leak is the most important complication to
detect, and in this regard positive luminal contrast is the most sensitive for
evaluation and this can be administered orally or rectally depending on the
position of the anastomosis. An 8% concentration of 300mg/ml concentration
non ionic contrast is used by the author. Other complications such as abscess
can be detected by CT but this must be differentiated from haemostatic
surgical material which is left in situ deliberately.

Learning Objectives:

1. To learn about the most common types of major oesophago-gastric, small
bowel and colorectal surgical procedures and the expected postoperative
anatomy and imaging findings.

2. To understand how to optimise imaging protocols to maximise the
opportunity to detect postoperative complications after enteric surgery.

3. To appreciate and identify early and late complications after bowel surgery.

17:14
Panel discussion: Tips and tricks for my routine clinical practice
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16:00 - 17:30 Room C

Chest

RC 404

CT - patterns in chest radiology: back to
basics and beyond

A-099 16:00

Chairperson's introduction
M.A. Mazzei; Siena/IT (mmazzei@sirm.org)

Today the majority of diagnosis in chest radiology is accomplished by high-
resolution computerised tomography (HRCT) and advanced HRCT imaging
interpretation which have improved a lot the accuracy in diagnosing diffuse
lung diseases, such as interstitial pneumonia, thus avoiding the need for a
surgical biopsy in many patients. All this can be possible because of the
anatomical distribution of the lesions often suggests the diagnosis in
pulmonary diseases, owing to the close relationship between HRCT pattern
and some diseases and also because of the exact depiction of pulmonary
anatomy at HRCT imaging. For this reason the knowledge of anatomy in
reading CT is essential for radiologists: recognising the anatomical distribution
of lesions or a typical pattern at HRCT imaging is the key to a successfully
correct diagnosis.

Session Objectives:

1. To emphasise the importance of anatomy in reading CT.

2. To appreciate the necessity of defining patterns to improve CT diagnoses.

A-100 16:05

A. Secondary pulmonary lobule anatomy: essential to tackle with the
nodular pattern
T. Frauenfelder; Zurich/CH (thomas.frauenfelder@usz.ch)

The goal of this lecture is to provide information about the anatomy of the lung
and to provide a structured approach to nodular pattern. High-resolution CT
gives detailed morphologic information about lung structures. This allows
distinguishing findings by their typical predominance in certain anatomical
compartments. The secondary pulmonary lobule is the functional unit of the
lung and is the key to HRCT terminology. The anatomy of secondary lobule,
therefore, plays a key role. Based on the distribution of nodular lesions in
relation to the bronchial, vascular and lymphatic structure of the secondary
lobule the number of possible pathologies can be narrowed down. For
example, centrilobular predominance of nodules is a frequent sign of
bronchiolitis. Perilymphatic predominance in the periphery of the lobules is
associated with sarcoidosis or lymphangitic spread of cancer. Random
distribution of nodules is interpreted as a sign of haematogenic spread of
disease. Therefore, a subtle interpretation can contribute substantially to
clinical decision making. Nevertheless, these signs may not always replace
biopsy and histologic workup. Sometimes is it can be difficult to determine the
pattern of lung nodules within the secondary pulmonary lobule. By following a
consistent approach it will minimise the difficulty in interpretation. During this
lecture, a stepwise algorithm for differentiating nodular pattern will be provided
that allows a pragmatic approach for a successful reading of HRCT.

Learning Objectives:

1. To become confident in recognising the anatomical compartments of the
lung.

2. To describe typical nodular imaging patterns of lung disease using
appropriate terminology.

Author Disclosure:

T. Frauenfelder: Other; Bayer.

A-101 16:28

B. Linear and reticular pattern
F. Molinari; Lille/FR (francescomolinari.dr@gmail.com)

The reticular pattern is one of the imaging findings that may suggest the
presence of a diffuse parenchymal lung disease at HRCT. Reticulations are
typically formed by a collection of innumerable small linear opacities that by
summation produce an appearance resembling a "net". Lines may vary from
smooth to nodular and irregular. The resulting "net" may alter the normal HRCT
appearance of the lung and become suspected for an underling lung disease.
Chest radiologists typically use a structured approach to interpret this finding
and eventually to propose a diagnosis. The radiologic approach consists in
identifying the dominant types of lines, in establishing what portion of the lung
interstitium is predominantly involved, and in correctly classifying the type of
reticulation (namely inter-lobular, peri-lobular, intra-lobular). When all the
radiologic features are correctly interpreted, the radiologist can differentiate

reticulations that represent an acute disease from those that indicate a chronic
inflammatory or fibrotic change in the lung. In addition, by integrating clinical
and laboratory data, it is possible to significantly narrow the final differential
diagnosis.

Learning Objectives:

1. To recognise and interpret typical reticular imaging patterns.

2. To differentiate acute and chronic diseases which cause septal patterns.

A-102 16:51

C. Ground glass opacities (GGO) and consolidation
J. Vogel-Claussen; Hannover/DE (vogel-claussen.jens@mh-hannover.de)

Ground glass opacity (GGO) is a nonspecific finding on computed tomography
(CT) scans of the chest that indicates a partial filling of air spaces in the lungs
by exudate or transudate, as well as interstitial thickening or partial collapse of
lung alveoli. The term derives from the similarity in appearance of the small
objects to small chips of glass that are a by-product of glass grinding. The
differential diagnosis of the many causes of GGO includes pulmonary oedema,
infections (including cytomegalovirus and Pneumocystis jirovecii pneumonia),
various noninfectious interstitial lung diseases (such as hypersensitivity
pneumonitis, Hamman-Rich syndrome), diffuse alveolar haemorrhage, and
cryptogenic organising pneumonia. Thus, clinical correlation and disease
dynamics are important to narrow down the differential diagnosis. The aim of
this refresher course is to distinguish ground glass opacities from
consolidations on chest CT and give practical instructions for daily clinical
routine.
Learning Objectives:
1. To appreciate different conditions which cause GGO pattern and
consolidation.
2. To learn how to interpret GGO and consolidation in different clinical settings.
Author Disclosure:

J. Vogel-Claussen: Advisory Board; Bayer. Board Member; IWPFI.
Consultant; Novartis, Boehringer Ingelheim. Grant Recipient; Siemens.
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17:14
Panel discussion: Is it always easy to detect a pattern? Tips for success

16:00 - 17:30 Room X

Joint Session of the ESR Working Group on Ultrasound with
EFSUMB

WG/EFSUMB 1

Elastography of superficial structures:
where are we now?

Moderators:
M. Claudon; Vandoeuvre-les-Nancy/FR
P.S. Sidhu; London/UK

A-103 16:00

Thyroid US elastography: indications and limitations
V. Cantisani; Rome/IT (vito.cantisani@uniromal.it)

Thyroid gland examination by palpation is a basic method in the assessment of
thyroid nodules as firm and anelastic lesions should be suspected being of
malignant nature. On the other hand, US, despite its high sensitivity for the
detection of thyroid lesion, has limited accuracy to differentiate benign and
malignant lesions. Indeed, to date, FNAC is still considered the gold standard
for optimal characterisation of thyroid lesions, but still in 15% to 25% of cases
FNAC findings can be suspicious and in 5% to 15% of cases inconclusive.
Elastography is a new imaging modality where elastic tissue parameters
related to the structural organisation of normal and pathological tissues are
imaged. The relationship of tissue elasticity and hardness to Cy follows the
basic principle that to be palpable, the object must be harder than the
surrounding tissue. The evaluation of stiffness can be qualitative with a color
coding system or semiquantitatively by means of strain ratio or ECI or
quantitatively (sp-SWE or 2D-SWE) . Elastography has showed good
diagnostic values both with qualitative and quantitative modalities. However, to
date, still some issues may be answered. The main features,the diagnostic
accuracy and the main recognised limitations of the different elastographic
techniques, suggesting how we can improve accuracy, and reduce
interobserver variability will be presented. Personal experience and review of
the literature will be provided.

Learning Objectives:

1. To learn about updated status on thyroid nodule evaluation by using
TIRADS and US-elastography.
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2. To provide tips and tricks, guidelines established indications and limitation of
thyroid US-elastography.
Author Disclosure:

V. Cantisani: Speaker; bracco, samsung, toshiba.

A-104 16:20

Elastography of the breast: when should we assess tumour stiffness?
J. Carlsen; Copenhagen/DK (jonathan.carlsen@gmail.com)

Elastography is an adjunct to B-mode imaging in breast tumour evaluation and
has been included in the latest BIRADS atlas of 2013. Both quantitative and
qualitative elastography methods can be used to assess breast tumour
stiffness, which correlates with the risk of malignancy. Elastography is easily
performed, and is implemented in most new ultrasound systems, but
depending on the elastography method used, different diagnostic cut-offs or
visual scoring systems are used. As a stand-alone examination elastography is
inferior to B-mode imaging, but in combination with B-mode imaging,
elastography may be used to determine weather or not to perform biopsies or
do follow-up examinations in low-suspicion tumours. Different ways of
combining the two diagnostic methods have been proposed, and the diagnostic
algorithms will vary depending on the clinical practice and setting used. It is
therefore important, to understand the different elastography methods, their pit-
falls and limitations.

Learning Objectives:

1. To learn how to perform elastography of the breast with different US
techniques.

2. To learn when breast elastography is a useful adjunct to the standard breast
ultrasound examination.

3. To understand the potentials and limitations of breast elastography.

A-105 16:40

Is there any value in tendon and nerve assessment?
A. Klauser; Innsbruck/AT

The Achilles tendon has been the most studied musculoskeletal structure with
strain and shear wave elastography (SWT). Alterations in strain elastograms of
asymptomatic Achilles tendons mainly occur in the mid-portion, they do not
always correspond to changes on conventional US. This has been correlated
with histology, where the sensitivity of strain elastography was better than B-
mode US in Achilles tendons, flexor and extensor tendon insertions of the
elbow for the detection of tendinotic changes. SWT confirmed and quantified
softening within the Achilles tendon in patients and in lateral epicondylosis
significantly lower strain ratios in the common extensor tendon origins in terms
of tendon softening can be observed. For peripheral nerves strain elastography
has shown, that the diagnostic accuracy of ultrasonographic assessment can
be improved. Furthermore the stiffness of the intracarpal tunnel contents in
untreated CTS patients is higher than that of healthy volunteers but decreases
after corticosteroid injection. Shear-wave elastography provides a further
exciting tool for examining nerve biomechanics; however, longitudinal studies
are needed to elucidate clinical relevance before they can be adopted into
routine clinical practice. To summarize, elastography can be used as a
supplementary tool to conventional US scanning to increase the diagnostic
confidence in diagnosing tendinopathies.

Learning Objectives:

1. To learn about the value of sonoelastography in musculoskeletal disorders.
2. To understand the impact of sonoelastography in tendon and nerves.

3. To appreciate the meaning of sonoelastographic findings in tendon and
nerve disorders.

4. To become familiar with sonoelastographic techniques used in tendons and
nerves.

A-106 17:00

Scrotal elastography: hype or real?
M. Bertolotto; Trieste/IT (bertolot@units.it)

The testis is readily palpable, allowing a direct examination of masses. Hard
lesions at palpation are considered likely malignant, until proved differently.
Compared to palpation elastography provides a more objective evaluation of
tissue consistency, but the information provided is basically the same. As a
consequence, benign pathologies that are hard at palpation will display
increased consistency at elastography as well. On contrary, malignant tumours
may display soft areas, or appear globally soft. Correlation with histologic
features helps explain these discrepancies, and changes in time of
elastographic appearance of evolving lesions. Use of elastography in
evaluation of diffuse testicular pathologies affecting endocrine function and
spermatogenesis is undergoing investigation in an attempt to find new clinically
useful independent parameters. A quantitative evaluation of testicular stiffness
is feasible using shear-wave modes. In preliminary experience, the elasticity

pattern of the testis seems to be related to the volume and function.
Elastography, in particular, seems promising to differentiate azoospermia from
different causes. The clinical impact of these findings in the current practice is,
however, questionable and technical optimization is necessary.

Learning Objectives:

1. To learn about how to perform elastography of the testis with the different
US equipment.

2. To become familiar with the appearance of normal testis at strain and at
shear wave elastography.

3. To understand the potential and limitation of elastographic modes in imaging
scrotal pathologies.

17:20
Discussion

16:00 - 17:30 Room O

Paediatric

RC 412

Vascular and interventional radiology in
children

Moderator:
E. Alexopoulou; Athens/GR

A-107 16:00

A. Common IR procedures in children: state-of-the-art
A. Barnacle; London/UK (Alex.Barnacle@gosh.nhs.uk)

Interventional radiology (IR) procedures are now a vital part of paediatric care
for most complex diseases, providing reliable intravenous access and feeding
tube support during intensive therapy such as chemotherapy and delivering
innovative minimally invasive therapies for other conditions to avoid surgery.
Central venous access in children can be technically challenging, but is quicker
and less invasive than open surgical techniques and there is evidence to
suggest that the central veins are preserved for longer, which is key in children
with chronic disease. Looking beyond central venous access, paediatric IR
delivers therapies such as sclerotherapy for vascular malformations,
percutaneous nephrolithotomy (PCNL) for renal stone extraction, oesophageal
dilatations to manage oesophageal structures and biopsy to safely and
accurately stage childhood tumours.

Learning Objectives:

1. To learn about the most common causes for image-guided intervention in
children.

2. To understand how the practical and technical approach to intervention in a
child differs from that in adults.

3. To appreciate tips, tricks and pitfalls in the paediatric intervention.

A-108 16:30

B. Vascular malformations: diagnosis and interventions
N.N.

Learning Objectives:

1. To learn about the classification of paediatric vascular malformations.

2. To understand the diagnostic work-up and the indications for percutaneous
treatment of paediatric vascular malformations.

3. To appreciate the treatment options for different vascular malformations.

A-109 17:00

C. Percutaneous treatment of osteoid osteoma
D. Filippiadis; Athens/GR (dfilippiadis@yahoo.gr)

Percutaneous treatment of osteoid osteoma. Osteoid osteoma is a benign
inflammatory bone tumor encompassing 2-3% of all bone tumors and 10% of
benign bone tumors; it is most common in males < 25 years of age with
patients typically complaining of pain that worsens at night and is promptly
relieved by salicylates. The tumor was first reported by Jaffe in 1953; osteoid
osteoma is composed of the nidus which is bone at various maturity stages
surrounded by highly vascular connective tissue stroma. Depending on the
location and axial imaging findings, osteoid osteoma can be classified into
subperiosteal, intracortical, endosteal or intramedullary, and intra-articular with
the latter being the least common type and refers to lesions located within or
near a joint. In the literature there are scarce studies with limited patient
number reporting disappearance of the pain post conservative therapy even if
the imaging findings remain with no change; however, the long term use of
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NSAIDs can result in potential complications and additionally there is a chance
of muscular atrophy and bone deformity in ages<5 years. The application of
radiofrequency ablation (RFA) was introduced in clinical practice by Rosenthal
in 1992 performing a percutaneous approach for the treatment of osteoid
osteoma. Nowadays thermal ablation of osteoid osteoma constitutes a first line
therapy. Numerous studies upon all ablation techniques, others with lesser and
others with higher numbers of patients report high pain reduction rates (up to
96%) and low recurrence rates (~7% at 2 years). Comparing percutaneous
ablation to the traditional surgical techniques for osteoid osteoma (wide
excision removing a bone block, marginal resection of the entire nidus,
curettage or high speed burr techniques) favors percutaneous approach in
terms of minimum trauma, minimum functional restriction and significantly
lower cost.

Learning Objectives:

1. To learn about the treatment options for osteoid osteomas.

2. To understand the techniques for percutaneous treatment of osteoid
osteoma: preparations, procedure and follow-up.

3. To appreciate advantages and potential complications in percutaneous
treatment of osteoid osteoma in children.

16:00 - 17:30 Room N

Head and Neck

RC 408

Pathways for tumour spread

Moderator:
J. Huyskens; Antwerp/BE

A-110 16:00

A. Pathways for oral cavity and oropharynx tumour spread
A. Borges; Lisbon/PT (borgalexandra@gmail.com)

90% of oral cavity and oropharyngeal malignancies originate from the epithelial
lining and spread superficially along the mucosa and deeply into the
submucosa, adjacent muscles, bone, and along cranial nerves. As local
tumour staging is based on size, depth of invasion and involvement of adjacent
structures, imaging is crucial in this regard. There are 8 tumour subsites in the
oral cavity each with different patterns of spread and different implications on
management. Those with direct impact on surgical management are the
midline raphe, extrinsic tongue muscles, bone and oropharyngeal spread.
Tumours of the retromolar trigone disseminate in a complex pattern as they lay
in the crossroad between the oral cavity, masticator space and oropharynx.
Patients tend to present in late stages, often with trismus. Whereas tumours of
the superior alveolar ridge can invade the maxilla and spread along the
superior alveolar nerves and V2, tumours of the inferior alveolar ridge can
invade the mandible, the inferior alveolar nerve and spread along V3. Invasion
of the neurovascular tongue bundle prone tumours to spread along the lingual
or hypoglossal nerves. There are 4 different oropharyngeal subsites. The
palatine tonsil has the highest association with lymph node metastases. Local
spread is through the palatoglossus muscle and transgression of the
constrictor muscles and pterygomandibular raphe lead to tumour extent into
the retromolar trigone and pterygoid plates. Tongue base tumours can spread
anteriorly to the tongue root and floor of the mouth and posteriorly into the
supraglottic larynx. Palatal tumours spread inferiorly into the palatine fossa,
laterally into the parapharyngeal space and are prone to perineural spread
along the greater and lesser palatine nerves.

Learning Objectives:

1. To become familiar with the anatomy of the oral cavity and oropharynx.

2. To learn which imaging technique to use.

3. To understand the typical local and remote spread of oral cavity and
oropharynx tumours.

A-111 16:30

B. Pathways for nasopharyngeal tumour spread including perineural
spread
M. Lell; Nuremberg/DE

The nasopharynx is the uppermost portion of the pharynx, extending from the
skull base to the the soft palate. Its main connections are the nasal cavity
anteriorly and the oropharynx inferiorly. The nasopharynx is best imaged by
MRI to detect the primary tumour, lymph node metastases as well as
intracranial and bone invasion and perineural tumour spread (PNS).
Nasopharyngeal cancer (NPC) frequently arises in the fossa of Rosenmuller,
invades or displaces the parapharyngeal fat laterally and can cause obstruction
of the Eustachian tube, leading to fluid retention in the tympanon and mastoid
cells. Often subtle and therefore more difficult to detect than direct invasion is
PNS. PNS most commonly occurs in a contiguous retrograde fashion from the

primary tumour toward the intracranial compartment. PNS in NPC most
commonly involves branches of the trigeminal and facial nerves. These 2
nerves are responsible for most of the sensory and motor innervation of the
face. The trigeminal nerve provides sensory information from the face and
motor innervation to the muscles of mastication. Understanding the CN
anatomy is critical in identifying PNS.

Learning Objectives:

1. To become familiar with the anatomy of the nasopharynx.

2. To learn which imaging technique to use.

3. To understand the typical local and remote spread of nasopharyngeal
tumours, including perineural spread.

A-112 17:00

C. Pathway for laryngeal and hypopharyngeal tumour spread
R. Kohler; Sion/CH (romain.kohler@hopitalvs.ch)

Squamous cell carcinoma is by far the most frequent malignant neoplasm of
the larynx and hypopharynx and imaging plays a critical role in its diagnosis
and management as only its superficial part is accessible to endoscopic
evaluation. The larynx and hypopharynx are both divided into three subsites
(supraglottis, glottis, subglottis and piriform sinus, retro cricoarytenoid region
and posterior wall, respectively). Other important landmarks are the cartilages
(especially the thyroid and cricoid cartilages) and the paraglottic and
preepiglottic spaces. After a short overview of the imaging techniques, we will
discuss in detail the most important pathways of tumour dissemination of
supraglottic, glottic, subglottic, piriform sinus, retro cricoarytenoid, and posterior
wall cancer. Endolaryngea dissemination is from one anatomical structure to
another in the same subsite, from one subsite to another, to the
prepiglottic/paraglottic spaces or to the cartilages. Extralaryngeal dissemination
means extension through the cartilages or laryngeal membranes into the soft
parts of the neck. Criteria for cartilage invasion, dissemination to lymph nodes
and distant metastases will also be discussed. The description of all invaded
structures is of greatest importance for the planification of surgery or radiation
therapy as invasion of some specific structures upstages the tumour. Finally,
two non-epithelial malignancies with particular appearance and neoplastic
extension are presented: lymphoma and chondrosarcoma.

Learning Objectives:

1. To become familiar with the anatomy of the larynx and hypopharynx.

2. To learn which imaging technique to use.

3. To understand the typical local and remote spread of laryngeal and
hypopharyngeal tumours.

16:00 - 17:30 Room L 8

Joint Session of the ESR and ESMRMB

ESR/ESMRMB 1

Exploring the microscopic from
macroscopic: the strengths of
multiparametric MRI

Moderators:
D. Sappey-Marinier; Lyon/FR
T. Leiner; Utrecht/NL

A-113 16:00

Modelling brain multicompartment microscopic diffusion
C. Poupon; Gif-sur-Yvette/FR (cyril.poupon@cea.fr)

Diffusion-weighted magnetic resonance imaging (dMRI), sensitised to the
diffusive motion of water along the direction of an applied magnetic field
gradient, has become a well established technique to non-invasively probe the
cellular organisation of tissues, providing access, for instance, to the human
brain structural connectivity in vivo. Because the contrast of results from
restrictions of water molecule trajectories by cell membranes populating the
tissue, it also embeds key information about the tissue at cellular scales than
can be deciphered using advanced models. Such models rely on the use of
several compartments corresponding to the numerous cell populations
composing the tissue that can be modeled using analytical equations involving
the key characteristics of the various populations, like their volume fraction or
statistics of cell dimensions (eg axon diameter, size of neuron bodies, ...). The
presentation will address the various models proposed in the literature to
characterise brain white matter microstructure, including CHARMED,
AxCaliber, ActiveAx, and how they are about to revolutionise the in vivo
mapping of the human brain cytoarchitecture. The NODDI model also able to
characterise the dendrite arborisation within the cortical ribbon will be
presented too, as well as the Intra-Voxel-Incoherent-Motion model providing
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insights about the microvascular compartment irrigating the brain parenchyma.
Case studies will be presented during the whole presentation to illustrate the
strengths and weaknesses of these novel tools that progressively turns
diffusion MRl into a virtual microscope able to perform virtual biopsies in vivo.
Learning Objectives:

1. To learn about the basic principles of diffusion MRI used to turn MRl into a
virtual microscope.

2. To understand the potential of diffusion MR microscopy to map in vivo the
organisations of brain tissues at cellular scales.

3. To appreciate the potential of brain microstructure maps to provide more
specific imaging biomarkers of brain disorders.

A-114 16:30

How quantitative MRI reveals brain microstructure
C. Granziera; Basle/CH (cristina.granziera@usb.ch;)

This lecture will first introduce the difference between quantitative and
conventional MRI, underlying the advantages and disadvantages of both.
Then, we will focus on the biological and pathological significance of
quantitative and semi-quantitative MRI contrasts (q/sqMRI) such as T1,T2,T2*
relaxometry, magnetization transfer imaging, quantitative susceptibility
mapping, and diffusion MRI. In the second part of the lecture, several
examples will be presented related to studies where multiple g/sq MRI metrics
were applied to answer specific pathophysiological or clinical questions in
patients affected by neurological diseases (i.e., multiple sclerosis, stroke,
migraine and neurodegenerative diseases). Through these exemplary studies,
we will present the advantages and disadvantages of g/sqMRI in clinical
research and the potential perspectives for clinical routine applications. As well
as, we will illustrate the potential gain derived by the combination of multiple
a/sgMRI contrasts in comparison to single contrasts approaches. Finally, on-
going developments will be presented in the field of quantitative MRI,
especially regarding fast and robust gMRI acquisition schemes, multi-
parametric gMRI protocols as well as personalized ways of quantifying brain
damage and repair using multiple g/sq MRI metrics.

Learning Objectives:

1. To learn about the biological and pathological significance of quantitative
and semi-quantitative MRI contrasts (g/sqMRI).

2. To understand the on-going methodological developments in the field of
a/sgMRI.

3. To appreciate the potential perspectives of multiple g/sqMRI contrasts for
clinical routine applications.

Author Disclosure:

C. Granziera: Patent Holder; Patent #16171060.3-1501 (07-29-2016):
“Apparatus and method for visualizing tissue macro- and microstructure for
pathology evaluation in magnetic resonance imaging”.. Other; Ongoing
scientific collaborations with the ACIT Siemens-Radiology team in Lausanne
(CH).

A-115 17.00

MRI of cardiac muscle microstructure
M. Froeling; Utrecht/NL (M.froeling@umcutrecht.nl)

Investigating microstructural changes in the heart using DWI is mostly done
using the DTI model. However, other models are being explored, e.g. IVIM and
DKI. DWI of the can be challenging due to its low T2 relaxation time of only 30
to 50 ms. DWI imaging is typically done using a spin echo - echo planar
imaging sequence (SE-EPI). The diffusion of water in the heart is fast (MD =
1.6 to 1.8 mm2/s) and the diffusion anisotropy is low (FA = 0.20 to 0.4). DWI of
the beating heart is challenging due to that the heart is always moving.
Measuring the microscopic motion of water in the presence of macroscopic
motion needs a different diffusion sequence design. To overcome this two
different approaches are possible: (1) using a stimulated echo acquisition
(STEAM) which applies the diffusion weighting over two consecutive
heartbeats and (2) Designing the diffusion weighting wave form to become
insensitive for macroscopic motion. Diffusion tensor imaging in the heart is of
great interest since it allows to, next to diffusion parameters, obtain detailed
information about the cardiac myocardial architecture. Myocytes are aligned in
a left-handed helix in the epicardium, to circumferential in the mid wall, to a
right handed-helix in the endocardium. The heart muscle fibers are arranged in
a laminar structure, called sheetlets. Changes of myocardial architecture over
the cardiac cycle during development and in pathology have been studied and
can potentially give new insights in cardiac function and disease and monitory
of cardiac therapy.

Learning Objectives:

1. To learn about the state-of-the-art quantitative diffusion MRI acquisition
strategies to investigate cardiac and skeletal muscle.

2. To understand the limitations of such methods and cofounding factors, such
as noise, inflammation, fat and other artefacts.

3. To appreciate the potential perspectives in a clinical setting.

16:00 - 17:30 Room E1

Breast

RC 402

Screening for breast cancer
A-116 16:.00

Chairperson's introduction
F.J. Gilbert; Cambridge/UK (fig28@cam.ac.uk)

In 2003 the European Council recommended implementation of screening
according to best practice guidelines and that mammography is offered every
two years to women between the ages of 50-70 years. Apart from the three
yearly programme in the UK all countries offer two yearly mammography or
digital breast tomosynthesis (DBT). Nine countries start at age 40 or 45 years
with 18 at age 50 years. Three countries stop at 64 years, with the majority at
stopping at age 69 years although 3 countries continue until age 74 years.
Uptake varies between 37-85% with Latvia and Poland having the lowest
uptakes and Finland, Ireland and Holland having the highest acceptance rates.
Some countries offer supplemental screening with ultrasound to women with
increased breast density. It is known that high breast density increases the
likelihood of developing breast cancer by twofold in the over 50 year age group
and that increased breast density increases the chance of a cancer being
missed or not being detected until the tumour is of a larger size. Digital breast
tomosynthesis has been shown to have increased cancer detection together
with reduced recall rates. Some countries have adopted this technology while
others are conducting large randomised controlled trials to establish the
impact, costs and benefits of this more complex examination. It is important to
ascertain that when changing an established population screening programme
this will result in a survival benefit and not merely increase over diagnosis.
Session Objectives:
1. To learn about mammaography screening and how it should be monitored.
2. To understand the value of supplementary techniques and how it should be
used in practice.
3. To recognise that tomosynthesis presents significant advantages and
disadvantages when used in a screening setting.
Author Disclosure:

F.J. Gilbert: Equipment Support Recipient; GE Healthcare. Grant Recipient;
GE Healthcare. Research/Grant Support; Hologic.

A-117 16:05

A. Screening with mammography only
R.M. Pijnappel; Utrecht/NL (r.m.pijnappel@umcutrecht.nl)

Screening with mammography has proven to save lives. The reduction in
mortality is substantial. In Netherlands, woman who attend all biannual offered
screening rounds from 50-75 years reduce their change of dying from breast
cancer before the age of 80 with 50%. The basis for this positive effect from
screening with mammography only is training and auditing. The shift from
analogue form to digital between 2005-2010 has improved these results and
showed that more high risk tumors were detected by mammography. The cost
effectiveness of screening with mammography only is acceptable. The
drawbacks of screening with mammography only, i.e., false positive and
overdiagnosis will be discussed. So far, no other modality has proven to save
lives and no information is available regarding the aggressiveness of the breast
cancers detected by other modalities like ultrasound MRI and tomosynthesis.
The positive predictive value of ultrasound is substantially lower and quality
control (operator dependent) is difficult. Tomosynthesis is very promising, but
at this moment there is very little information regarding detection in subsequent
rounds and interval cancers. For these reasons screening with mammography
only still is the gold standard for population based screening with an average
risk.

Learning Objectives:

1. To learn about benefits and limitations of mammography screening.

2. To become familiar with common findings, recall rates and assessment
outcomes.

3. To appreciate errors.

A-118 16:30

B. Screening with mammography and ultrasound
T.H. Helbich; Vienna/AT (Thomas.Helbich@meduniwien.ac.at)

The sensitivity and specificity of mammography are limited in highly
fibroglandular /dense breasts. Digital mammography provides increased
sensitivity in young women and those with moderately dense breasts, and
digital three-dimensional mammography (tomosynthesis) promises further
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improvement. For women with the densest breasts, however, radiography is
unlikely to be the optimum solution. MRI, although not affected by breast
density, is expensive and access is often limited. Ultrasonography is attractive
for breast cancer screening because, likewise, it is not impaired by breast
density, and it avoids the use of ionizing radiation and the need for breast
compression. Nevertheless, enthusiasm for the use of ultrasonography has
been limited because its specificity has been much lower than that of
mammography, but technical developments have given rise to sharper, more
informative images. These improvements foster the use of ultrasound
particular in those women with higher breast density. Different trials have been
preformed and promising results have been reported. This talk will focus on
benefits, harms, and cost-effectiveness of supplemental ultrasonography
screening for women with dense breasts.

Learning Objectives:

1. To learn about the added value of US in screening and its indication.

2. To become familiar with the common level of evidence.

3. To appreciate its role in clinical practice.

A-119 1655

C. Screening with tomosynthesis
U. Bick; Berlin/DE (Ulrich.Bick@charite.de)

By eliminating ambiguity from superposition of normal breast parenchymal
structures, digital breast tomosynthesis (DBT) holds the potential to improve
cancer detection rates while at the same time reducing call-backs related to
false-positive findings. The magnitude of these two effects will depend on the
clinical setting. In European population-based screening programs, where
recall rates are kept low, DBT will primarily increase detection rates. On the
other hand, in screening practices with high recall rates such as North
America, the main effect of DBT will be to lower recall rates by improving
specificity. In screening, the advantages of DBT must be weighed against the
potential disadvantages of DBT such as higher costs (higher equipment and
image storage costs, longer reading times) and possible increases in radiation
exposure, especially if DBT is used as an adjunct to 2D mammography.
However, synthetic 2D views reconstructed from the DBT dataset can be used
to replace 2D mammography in screening. Although depiction of subtle
microcalcifications may be slightly inferior on synthetic 2D views, studies have
shown no significant difference in terms of detection rates or recall frequency
between 2D mammography and synthetic 2D views. Despite the very
promising data from the available first DBT screening trials, which all showed a
significant increase in detection rates with DBT, further studies are needed
before DBT can replace 2D mammography in population-based screening
programs. The key question still unanswered up to now is whether the
additional cancers found by DBT are in the majority clinically relevant and
contribute to a reduction in advanced-stage interval cancers.
Learning Objectives:
1. To learn about the role of tomosynthesis in the screening setting.
2. To become familiar with the different protocols.
3. To appreciate potential advantages of tomosynthesis in screening.
Author Disclosure:

U. Bick: Patent Holder; Hologic, Inc.

17:20
Panel discussion: What is the best modality approach to screen for
breast cancer?

16:00 - 17:30 Room E2

Professional Challenges Session

PC 4

Mass casualties
A-120 16:00

Chairperson's introduction
M. Scaglione; Castel Volturno/IT

Recent mass casualty incidents have raised many problems in the western
world, requiring a wide revision of many aspects of the civil life, ranging from
the public order to medical facilities. More specifically, this “new” emergency
needs planning, governance, education and specifically, a new team work
mentality. In this Session, not only the strength and limits of imaging in
massive attacks from Paris to Brussels, Thai tsunami and migrant victims
drowned in the Mediterranean sea will be discussed, but also the need for a
plan and areas of improvements will be illustrated. Finally, the new roles and
challenges for the radiologists in A&E will be pointed out.

Session Objectives:

1. To understand about the need of a new plan for emergency hospitals.
2. To became familiar with the range of imaging findings related to MCI.
3. To learn about new roles and challenges for radiologists in Europe.

A-121 16:05

Mass casualty incidents: the London framework for planning
S. Vaidya; London/UK (Sujit.Vaidya@bartshealth.nhs.uk)

Mass casualty events challenge and have a capacity to rapidly overwhelm
healthcare systems. Over recent years, we have felt the need to have an
organized response to major events, to effect better patient care and flow.
Collaboration, co-operation, and meticulous planning eventually helps save
lives and limbs. This talk will outline some of the guiding principles of this
collaboration. There is a need for the imaging department to adapt to the
altered demands in such situations. Our experiences, successes and
inefficiencies will be shared with a view to understand the challenges.
Learning Objectives:

1. To understand the objectives of the plan.

2. To appreciate the role of imaging in mass casualty.

3. To provide an overview of the major incident planning in London.

A-122 16:23

Lesson learned from the Paris attacks
P.A. Grenier; Paris/FR (philippe.grenier@aphp.fr)

Following the multiple mass casualty terrorist attacks on November 13th, 2015
in Paris, several measures have been taken in France to improve our medical
capacity to face the unexpected. French Military Medical Service was asked to
transfer their expertise into the civilian setting, favouring the concept of
prehospital damage control to the civilian prehospital phase. A teaching of
civilian surgeons, anesthesiologists, and emergency physicians by their military
colleagues about damage control resuscitation and surgery, triage and care
“under fire” was organized at national and regional levels. An online course is
now accessible on demand. Dedicated teaching for all medical students and
dedicated course in trauma management during residency have been
implemented. Mobilization of the other regions seems to be essential to
activate rapidly distant additional means and to identify quickly additional
preserved resources, according to a medical strategy coordinated by
experience health care professionals. Hospital trauma teams have improved
their ability to triage between absolute and relative emergencies. Some
multidisciplinary simulation exercises particularly focused on triage were
performed. Identification of the victims was clearly a deficiency during the Paris
and Nice attacks particularly those left dead on scene. Priority is given to
identification process with the collection of primary identifiers combined with
external examinations of deceased victims. During and after the attacks, a
large number of individuals required psychological care. It requires a large
mobilization of psychiatrists and psychologists able to cope with acute stress
and to take on a continuous flow of patients over weeks or months.

Learning Objectives:

1. To learn from the terrorist attacks in Paris and Nice.

2. To understand the planning for pre-hospital damage control, medical
strategy for quick mobilisation of resources, training and multidisciplinary
simulation exercises, and post-trauma psychological care.

3. To appreciate the role of imaging in case of massive attack.

A-123 16:41

Postmortem imaging of migrant victims drowned in the Mediterranean
Sea
G. Lo Re; Palermo/IT (giuseppe.lore12@gmail.com)

Europe is involved in a large-scale migratory flow coming from Africa and
Middle East, and ltaly is often the first step towards European countries for
migrants. This high number of people may determine some issues related to
public security, financial aspects, and ethical issues. In the last years, and until
now, we have assisted to numerous shipwrecks in the Sicilian Sea, and
sometimes we had the opportunity to study, with radiological images, the dead
corps recovered at sea. For example, in 2016, a large number of corpses,
more than 150, were studied using a multislice CT scanner; the bodies came
from a shipwreck of an overcrowded boat drowned off the Libyan coasts in
April 2015. Other corpses were recovered at sea, and in particular near
Trapani we recovered two child corpses drowned during transhipment
operations. Radiology in these cases could be essential in helping forensic
pathologists and police activities, speeding up and making more secure
identification of people and diagnosis of eventual pathological events. Study of
number, type, congruency, calluses, fractures and anthropometric
measurements of bones, teeth, growth-cartilages and of internal/external
genitals helped to identify sea victims. Furthermore, study of foreign objects
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was useful for bodies identification and for a better knowledge of the travel
conditions of migrants. Radiology has a pivotal role in mass disasters,
especially in migrant victims, and can help in determining age of people died
and alive.

Learning Objectives:

1. To describe typical findings and pitfalls of virtopsy in mass casualty
emergency.

2. To understand the strength and limits of forensic radiological examination.

3. To become familiar with postmortem imaging.

A-124 16:59

High-end CT imaging in forensic medicine: experience after recent
Brussels terror attacks
W. Develter; Leuven/BE (wim.develter@uzleuven.be)

The importance of radiology in the evolution of the ID-process. Experiences
from former mass disasters revealed an evolution in the identification process.
Digitalisation boosted logistics and the ongoing technical revolution made of
radiology an indispensable versatile instrument. Radiology that was used for
individual diagnostics is now applied for screening - triage and diverse
documentation (identification, legal inquiry and reconciliation).

Learning Objectives:

1. Toillustrate MC findings from the Thai Tsunami over the MH-17 to the
Brussel attacks.

2. To became familiar with the imaging findings related to unidentified people
and its medico-legal related issues.

3. To understand the importance of imaging in the reconciliation process with
the relatives of the victims.

17:17
Panel discussion: How to be prepared accordingly?

16:00 - 17:30 Room F1

E3 - Rising Stars Programme: Basic Sessions

BS 4

Thoracic emergencies
Moderator:
K. Malagari; Athens/GR

A-125 16:00

Acute aortic syndrome
T. Jargiello; Lublin/PL (tojarg@interia.pl)

Acute aortic syndrome (AAS) describes symptoms relevant to severe chest or
back pain caused by several aortic pathologies which can be potentially life
threatening. The most common aetiology, compromises the majority of AAS is
aortic dissection. Other causes of AAS with similar presentation include
intramural haematoma, penetrating aortic ulcer (atherosclerotic), aneurysm
formation (rupture, enlargement), and traumatic transection
(pseudoaneurysm). Imaging plays a vital role in diagnosing AAS. The role of
the plain chest radiograph is nowadays historic. Echocardiography (plain or
transoesophageal) is an effective portable tool, but does not visualise the
whole thoracic aorta. It may only suggest a certain AAS aetiology. Contrast
enhanced CT is now considered as the diagnostic method of choice. It
provides accurate aortic assessment as well as detailed evaluation of other
thoracic structures. CT permits 3D reconstructions, essential for intervention
planning and it is widely available. Its sensitivity for aortic disorders reaches
100%. MRI is another imaging modality to diagnose AAS. Although it provides
greater anatomical detail than CT, it is seriously limited. The limitation involve
procedure time, lesser availability, and the expense.

Learning Objectives:

1. To become familiar with the most common aetiologies of acute aortic
diseases.

2. To present current imaging techniques for evaluation of acute aortic
diseases.

3. To demonstrate the most important imaging findings.

A-126 16:30

Pulmonary embolism
C. Loewe; Vienna/AT (christian.loewe@meduniwien.ac.at)

Pulmonary embolism (PE) represent a daily clinical challenge at the
emergency department: out of the patients admitted to an emergency room
because of the very unspecific clinical symptom of chest pain and/or dyspnea,

the early identification of patients with an high clinical likelihood for PE is a
difficult task. The D-Dimer test is very sensitive, but unspecific for pulmonary
embolism, and using this test without clinical assessment, a high number of
false positive patients will result. On the other hand, PE is potentially life
threatening; and early and safe diagnosis of this relevant disease is important
to improve patient's outcome. CT angiography of the pulmonary arteries has
been established as the first method of choice to accurately detect PE with an
high PPV and PPV. This presentation will provide an overview about the
diagnostic challenges in the chest pain unit will explain the need for accurate
clinical assessment to select the right patient for the appropriate diagnostic
test. Furthermore, the risks due to overdiagnosis or false-positive diagnosis will
be exemplified. In the second part, this presentation will focus on the
radiological view on this picture by explaining an optimized imaging technique
and possible pitfalls and problems. Challenging situations in the daily clinical
practice will be discussed by addressing the role of imaging in suspected PE in
pregnancy and in the oncologic patients. Finally typical findings in acute and
chronic pulmonary embolism will be reviewed.
Learning Objectives:
1. To review the most common pathologies leading to pulmonary embolism.
2. To present current imaging techniques for evaluation of pulmonary
embolism.
3. To become familiar with the typical findings in acute and chronic pulmonary
embolism.
Author Disclosure:

C. Loewe: Speaker; GE Healthcare, Bracco, Siemens.

A-127 17:00

Acute coronary syndrome
R.M.M. Hinzpeter; Zurich/CH (Ricarda.Hinzpeter@usz.ch)

Normal anatomic conditions of the coronary arteries consists of two main
coronary arteries, a left coronary artery and a right coronary artery arising from
the coronary sinuses in the proximal ascending aorta immediately distal of the
aortic valve. The right coronary artery descends in the right atrioventricular
groove to the inferior surface of the heart, continuing as the posterior
descending artery representing a right dominant circulation. After a short
common stem the left coronary artery bifurcates into the left anterior
descending, coursing in the anterior interventricular groove and the left
circumflex artery coursing in the left atrioventricular groove. After the initial
work-up of acute coronary syndrome in the emergency department, including
laboratory values and ECG changes, coronary CT angiography (CCTA) as a
non-invasive examination plays an important role besides invasive techniques.
Especially in patients with low to intermediate risk CCTA is a quick and reliable
method for ruling out coronary artery disease with a very high negative
predictive value in the absence of coronary artery calcifications. Besides the
detection of significant coronary artery stenosis, the presence, amount and
composition of non-calcified plaques and the degree of coronary remodelling is
substantial. In addition, information about structural changes of the
myocardium and myocardial perfusion can be obtained by CCTA.

Learning Objectives:

1. To become familiar with segmental coronary anatomy.

2. To present different techniques for assessment of acute coronary syndrome.
3. To become familiar with the typical findings of acute coronary syndrome.

16:00 - 17:30 Room F2

Multidisciplinary Session

MS 4

The heart team: coronary imaging and
treatment

A-128 16:00

Chairperson's introduction
E. Mershina; Moscow/RU (elena_mershina@mail.ru)

Due to the rapid technological progress of non-invasive methods of cardiac
visualisation frequent updates on the clinical indications to perform coronary
CT angiography (cCTA) and cardiac magnetic resonance (CMR) are required.
The role of each method including invasive coronary angiography in diagnostic
algorithm in the patients with different degree of coronary artery disease (CAD)
probability will be underlined. Various challenges still exist in acquiring high-
quality imaging in cardiac CT, such as artifacts due to calcification and metallic
densities, motion, noise and poor contrast enhancement. Nevertheless cCTA is
the first-line diagnostic tool for low-to-intermediate risk CAD patients. On the
other hand an invasive angiography supported by FFR is the method of choice
for the patients with high probability of CAD. CMR myocardial perfusion
imaging produces accurate information on the presence of myocardial
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ischemia. As a means of guiding the initial management of patients with stable
angina and an intermediate-to-high risk of CAD, noninvasive CMR perfusion
imaging is comparable to a strategy with invasive angiography supported by
FFR. The implementation of different methods for coronary imaging will be
illustrated by clinical examples.

Session Objectives:

1. To recognise the possibilities of modern coronary imaging modalities.

2. To explain possible discrepancies in the results of different diagnostic
investigations and clinical picture.

3. To understand how to translate the results of coronary imaging into clinical
practice.

A-129 16:05

Non-invasive cardiac imaging
V.E. Sinitsyn; Moscow/RU (vsini@mail.ru)

Major indications for cardiac CT angiography are imaging of coronary arteries
in suspected coronary artery disease, visualization of pulmonary veins and
planning of endovascular surgical procedures (such as TAVI). Modern types of
CT scanners open up the opportunity to reach significant improvements of
image quality of coronary arteries and heart structures even in "difficult"
patients and to get high quality diagnostic images with very low radiation
exposure and less volume of contrast media. The contemporary standard of
coronary CTA (CCTA) is prospective-gated or high pitch wide detector or dual
source acquisition with iterative image reconstruction. There are some new
technologies for assessment of coronary or myocardial blood flow with the help
of CCTA such as perfusion CT, CT-FFR, dual-energy CT. Major indications for
cardiac MR (CMR) are cardiomyopathies, myocarditis or coronary artery
disease (imaging of scars and perfusion). Selection of cardiac MR protocols is
dependent on the main indication for examination. Cine-MR, black-blood
sequences, perfusion and late gadolinium enhancement modules together with
blood flow analysis are the most used ones. Today the tissue characterization
modules (T1, T2 mapping) have become the essential part of CMR protocols.
Recent changes in cardiological paradigms about approaches to diagnosis,
treatment, and assessment of prognosis in patients with coronary artery
disease (CAD ) together with the technical development of CCTA and CMR
and accumulation of scientific data proving the high diagnostic value of both
imaging modalities have shown their high value in assessment of prognosis
and selection of the optimal therapy.

Learning Objectives:

1. To get knowledge about modern technology and protocols used in
coronary/cardiac CT and MRI in coronary artery disease (CAD).

2. To learn about scientific evidence (including results of major clinical trials)
supporting use of these technologies in CAD.

3. To be aware about new developments in non-invasive cardiac imaging
including studies of coronary flow, myocardial perfusion and hybrid imaging.

4. To understand the role of co-operation between radiologists and
cardiologists in non-invasive cardiac imaging for benefit of CAD patients.

A-130 16:25

Interventional treatment/percutaneous
A. Osiev; Moscow/RU (osiev_ag@mail.ru)

The strategy of diagnosis of coronary artery disease (CAD) was changed since
non-invasive multi-detector computed tomography (MDCT) had been
introduced into the common clinical practice. However, in case of high
coronary calcium score the invasive coronary angiography remains the “Gold
standard” in CAD diagnostics. Randomised clinical studies demonstrated that
primary PCI significantly improve the outcomes in pts with ACS especially
presenting with STEMI, but influence of PCI on long-term prognosis in pts with
stable CAD is still unclear. Today the most controversial issues are the
management of the Left Main CAD and strategy selection of myocardial
revascularisation in pts with multivessel disease (MVD). According to recent
research data in these cases, we shouldn’t make a decision if not to consider
SYNTAX Score and SYNTAX score Il. As well, the questions of chronic total
occlusion revascularisation remain unresolved and require meticulous
preliminary non-invasive assessment of myocardial viability. The innovative
methods of visualisation are helpful in decision-making in the presence of
complex cases. Fractional flow reserve (FFR) measurement provides important
information about lesion severity especially in the presence of MVD.
Indications for stenting and result assessment can be evaluated by
intravascular ultrasound imaging (IVUS) and optical coherent tomography
(OCT). MDCT allows the physicians to verify the anatomical features of culprit
lesion and key criteria of strategy definition and prediction of procedure
success.

Learning Objectives:

1. To learn about the current indications for diagnostic coronary catheterisation
and transluminal interventions.

2. To know about the latest innovations in percutaneous coronary
revascularisation technique.

3. To understand difficulties in assessment of stenosis and occlusions during
coronary interventions.

4. To be aware how combined analysis of coronary CTA and invasive coronary
angiography could help in planning of interventional treatment of coronary
lesions.

A-131 1645

The role of coronary imaging in the coronary artery bypass and valve
surgery
K. Mershin; Moscow/RU

Learning Objectives:

1. To learn about surgeon's opinion and the possibilities of different methods of
coronary imaging.

2. To understand which coronary imaging modality should be the best in
complicated cases.

3. To be aware of CT coronary angiography benefits in the redo procedures.

Aepsaupapn

A-132 17:05

Multidisciplinary case presentation and discussion
Y. Ashikhmin; Moscow/RU (ya.ashikhmin@gmail.com)

At present time, non-invasive cardiac imaging tools intensively penetrate
clinical guidelines. Nevertheless, use of modern imaging devices capabilities
by majority of cardiologists are still scanty. On the other hand, some physicians
have many footless expectations about potential of conventional scanners. The
rational diagnostics pathways in typical clinical situations and difficult
diagnostic cases will be highlighted within multidisciplinary discussion. An
important place will be given to the discussion of implementation of the current
guidelines in the real world clinical practice, mentioning the areas of
uncertainty and discrepancies in the guidelines as well as evidence-based
personalized diagnostic strategies. Furthermore, attention will be paid to
cardiovascular prophylaxis, in particular, the usefulness of the coronary
calcium scoring will be highlighted. It will be explained how to switch clinicians
from invasive procedures to cardiac MRl and CT when it is the best bet. At last,
the future of imaging technologies will be discussed, including the present
transition from the technology-driven model to the unmet clinical need-driven
progress in imagine tools.

Learning Objectives:

1. To outline the rational diagnostics pathways in typical situations: following
the guidelines.

2. To learn how to manage the difficult diagnostic cases: beyond the
guidelines.

3. To explain how to switch clinicians from invasive procedures to cardiac MRI
and CT when it is the best bet.

4. To discuss the future in imaging technologies translation: from the
technology-driven to the unmet clinical need-driven progress in imagine tools.

16:00 - 17:30 Room D

Musculoskeletal

RC 410

Bone, joint and soft tissue infection
Moderator:
T. Kaya; Eskisehir/TR

A-133 16:00

A. Osteomyelitis
K. Verstraete; Ghent/BE (koenraad.verstraete@ugent.be)

Osteomyelitis (OM) is an infection of the bone, and can present clinically in an
acute, subacute or chronic form. Acute OM affects mostly children, just like
subacute OM which predominantly presents as a Brodie’s abscess. Chronic
OM is more prevalent in adults (vascular insufficiency, diabetes mellitus).
Routes of contamination are hematogenous (predominantly in children),
spread from a contiguous source (cutaneous, dental), or direct implantation
(bites, open fractures, postoperative). One to 2 weeks after onset, when >50 %
of trabecular bone is destroyed, radiography can detect OM as ill-defined
radiolucencies; later findings include extensive osteolysis, periosteal reaction,
sequestra, involucrum, sinus (cloaca) through the cortex, and permeative bone
destruction, which may resemble a malignant bone tumor. Bone scintigraphy is

“BCDEFGSZB



Postgraduate Educational Programme

highly sensitive for OM and within 48 hours a focus of increased activity in the
affected bone can be seen. Specificity is low however, as tumors, trauma, and
neuropathic osteoarthropathy can result in hot spots. CT has a limited role in
acute OM, but is useful to evaluate complex findings in chronic OM (e.g.,
sequestra). MRI is the modality of choice to detect acute OM in an early stage:
it is highly sensitive and specific demonstrating bone marrow edema,
periosteal reaction, soft-tissue edema, abscess formation and sequestra.
Gadolinium administration demonstrates enhancement of granulation tissue in
the abscess wall, along sinus tracts and around sequestra. Special
manifestations are Garré’s sclerosing OM, tuberculous OM, diabetic foot (may
resemble neuropathic osteoarthropathy), spondylodiscitis, CRMO (chronic
recurrent multifocal OM) and SAPHO.

Learning Objectives:

1. To understand the pathophysiology and disease spectrum of osteomyelitis.
2. To learn about the basic imaging criteria for diagnosis of acute and chronic
osteomyelitis in children and adults.

A-134 16:30

B. Septic arthritis
M. Zanetti; Zurich/CH (marco.zanetti@hirslanden.ch)

Septic arthritis is often a clinical diagnosis based on physical examination and
prompt arthrocentesis. Sampling at arthrocentesis can usually be achieved
with needle aspiration imaging guided, such as fluoroscopy, ultrasound, MRI,
or CT. Plain radiography and ultrasound have been suggested to be the
preferred initial imaging method. If further imaging is required, MRI is the most
accurate technique. FDG-PET is also used less commonly. Staphylococcus
aureus infection is most commonly seen in acute bacterial arthritis in adults
and in children older than 2 years. Most septic joints develop hematogenously.
Rarely, acute septic arthritis may also occur as a result of joint aspiration or
local corticosteroid joint injection. In addition, bacterial arthritis may arise
secondary to trauma even without an obvious break in the skin. Bacterial
arthritis, in association with arthroplasties is commonly seen in our areas. In
infants, small capillaries cross the epiphyseal growth plate and permit
extension of infection into the epiphysis and joint space. In children older than
1 year, osteomyelitis infection presumably starts in the metaphyseal sinusoidal
veins and is usually contained by the growth plate. The joint is spared unless
the metaphysis is intracapsular. In adults, the growth plate has resorbed and
the infection may again extend to the joint spaces. Based on these
considerations the basic imaging criteria for diagnosis of septic arthritis in
adults will be shown.

Learning Objectives:

1. To understand the pathophysiology and disease spectrum of septic arthritis.
2. To learn about the basic imaging criteria for diagnosis of septic arthritis in
children and adults.

A-135 17:00

C. Pyomyositis and other soft tissue infections
D.J. Wilson; Oxford/UK (davidwilson.stlukes@btconnect.com)

Soft tissue infection can range from a minor wound infection through cellulitis
to pyomyositis and necrotising fasciitis. At one end of the spectrum the
treatment may be limited to anti-sepsis and oral antibiotics whilst at the other
many months of intravenous antibiotics and radical surgery may be necessary.
Severe infection may be rapidly fatal. Imaging plays a crucial role in the
detection of the extent of infection, the detection of abscesses and the planning
of surgical procedures. It is also very useful in determining response to
therapy. Ultrasound and MRI are the principal techniques. The strength of
ultrasound has its rapid availability and discrimination of free fluid from
oedematous solid tissue. It is also critically helpful in detecting foreign material
which could be a source and irritant causing persisting infection. MRI gives us
a much better overview showing bone involvement and extent of tissue
damage or destruction. There is a role for both techniques and their often
complementary. The first and perhaps most important lesson is to recognise
the risk of infection. This is particularly true for patients who are
immunosuppressed or diabetic. The symptoms may be relatively minor and
these immune compromised individuals should be a low threshold for
performing imaging investigations. Imaging may be used to guide aspiration of
cavities and biopsy of tissue to identify organisms. On rare occasions the
primary treatment of abscesses may be via sump drainage catheter is placed
using ultrasound guidance. Normally these patients are treated with surgery to
include excision of necrotic tissue, but there are occasions when patients are
unfit for anaesthetic and ultrasound guided techniques assist.

Learning Objectives:

1. To understand the pathophysiology and disease spectrum of pyomyositis
and other soft-tissue infections.

2. To learn about the basic imaging criteria for diagnosis of these conditions.

16:00 - 17:30 Room G

Special Focus Session

SF 4

Gadolinium deposition: is it harmful?
A-136 16:00

Chairperson's introduction
P.M. Parizel; Antwerp/BE (paul.parizel@uantwerpen.be)

Since the initial introduction of gadolinium-based contrast agents (GBCAs) in
the late 1980’s, this class of products has historically been considered safe and
well tolerated. In a landmark article published in 2014, authors from Japan
demonstrated that gadolinium is deposited in the brain, as evidenced by T1-
shortening in the dentate nucleus, globus pallidus, and pulvinar of patients who
had received repeated administrations of gadodiamide and/or gadopentetate
dimeglumine. Subsequently, many other investigators have confirmed the
finding that gadolinium deposition occurs, even in patients with normal renal
function. In the brain, residual gadolinium is mostly discovered in the
endothelial walls, although small quantities apparently cross the blood-brain
barrier and accumulate within the neuronal interstitium. Moreover, we now
know that residual gadolinium is not only deposited certain brain regions, but
also in tissues such as liver, skin and bone. Today, although gadolinium
accumulation in tissues is well documented, there is very limited clinical
information regarding the potential risks and mechanisms of toxicity. In this
special focus session, 3 of the world leading experts on this topic will explore
WHERE gadolinium is deposited in the brain, HOW it gets there, what are the
RISKS and COMPLICATIONS of possible gadolinium toxicity, WHICH
AGENTS are associated with greater amounts of gadolinum deposition, and
WHAT are the recommendations of the European Medicines Agency (EMA).
The special focus session will conclude with a discussion about the future
strategy to be adopted by the radiological community regarding GBCAs.
Session Objectives:
1. To review the evidence of intracranial gadolinium deposits after intravenous
administration of gadolinium-based contrast agents (GBCAs).
2. To summarise current theories about why, how, and where gadolinium is
deposited in the brain and other tissues.
3. To assess the clinical relevance of this finding for daily radiological practice.
Author Disclosure:

P.M. Parizel: Advisory Board; Bracco. Research/Grant Support; Bayer,
Bracco, General Electric. Speaker; Bracco.

A-137 16:05

Gadolinium deposition in the brain: from preclinical studies to clinical
implications
R.J. McDonald; Rochester, MN/US

Aepsaupapn

"no abstract submitted”

Learning Objectives:

1. To understand how gadolinium is deposited in the brain (chemistry and
pathophysiology).

2. To demonstrate where gadolinium is deposited in the brain (and other
tissues) (neuropathology).

3. To assess the potential clinical implications of gadolinium deposition in the
human body.

A-138 16:30

Assessing tissue integrity in the presence of gadolinium deposition in
the brain
C. Olchowy; Wroclaw/PL (cyprian.olchowy@gmail.com)

A growing evidence of the accumulation of small amounts of gadolinium in the
cerebellum structures after repeated administrations of selected gadolinium-
based contrast agents (GBCAs) dictates the search for sensitive markers of
brain tissue damage. Sodium (23Na) MRI can detect possible tissue
abnormalities. It enables measuring intracellular sodium concentration, which
is considered a useful marker of tissue viability and has been proved to be
elevated in many brain disorders. In patients with multiple sclerosis, elevated
sodium levels were detected in contrast-enhancing lesions to much greater
extent than in non-enhancing T1 hypointense lesions. These findings may be
linked to the increase in the blood -brain barrier permeability and signs of
edema. Multiple sclerosis patients often present with signal hyperintensity
within the dentate nucleus and globus pallidus as a possible result of multiple
applications of GBCAs. However, the total sodium concentration within the
hyperintense dentate nucleus of MS patients did not significantly differ from
that of the dentate nucleus of MS patients without increased signal intensity
and healthy controls. Gadolinium deposits have been detected in tissues from
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autopsy samples of patients who had been exposed to GBCAs; however, until
today, there has been no evidence of the direct harmful effect of GBCAs on
brain tissues. One of the possible reasons is the lack of precise diagnostic
methods and, the other, the lack of the knowledge of the type of damage
resulting on using improper diagnostic methods. The hypotheses about the
possible mechanism and signs of damage will be discussed.

Learning Objectives:

1. To detect possible tissue abnormalities with sodium (23Na) MRl in the brain
of MS patients.

2. To measure total sodium concentrations in the brains of patients exposed to
repeated gadolinium administrations.

3. To predict possible harmful effects of gadolinium deposition in the brain in
view of the presence or absence of tissue abnormalities.

Author Disclosure:

C. Olchowy: Advisory Board; none. Author; none. Board Member; none.
CEOQO; none. Consultant; none. Employee; none. Equipment Support Recipient;
none. Founder; none. Grant Recipient; none. Investigator; none. Owner; none.
Patent Holder; none. Research/Grant Support; none. Shareholder; none.
Speaker; none. Other; none.

A-139 16:55

Clinical recommendations in consideration of the EMA's
pharmacovigilance and risk assessment committee recommendation for
suspension of linear agents

V. Runge; Berne/CH (val.runge@mac.com)

After a two year long consideration of the latest issue (gadolinium deposition in
the brain and body), including many meetings, rounds of questions from the
EMA to industry with responses, and two ad hoc expert group meetings, the
pharmacovigilance and risk assessment committee (PRAC) concluded it's
assessment of the gadolinium based agents and, on March 10, 2017,
recommended the following regulatory action (further confirmed by the PRAC
on July 7, 2017): suspension of the marketing authorization for body imaging of
4 linear GBCAs (gadodiamide - omniscan, gadoversetamide - optimark,
gadopentetate dimeglumine - magnevist, and gadobenate dimeglumine -
multiHance), which would leave—of the linear agents—only gadoxetic acid
(primovist) and gadobenate dimeglumine on the market (for liver scans only)
and a formulation of gadopentetic acid for joint injections. Approval for the
macrocyclic agents was left unchanged; this recommendation was confirmed
by the committee for medicinal products for human use of the EMA on July 21.
The final stage of review is the adoption by the European Commission of a
decision, applicable and legally binding, for all European Union Member
States.
Learning Objectives:
1. To review the in vivo distribution, possible dechelation, and subsequent
deposition of gadolinium.
2. To clarify this phenomenon and to stratify gadolinium-based contrast agents
on this basis.
3. To provide clinical recommendations to radiologists on how to deal with
gadolinium deposition in the brain and body.
Author Disclosure:

V. Runge: Grant Recipient; Bayer, Bracco, Guerbet, Siemens. Speaker;
Bayer, Guerbet, Siemens.

17:20
Panel discussion: Strategies for the future

16:00 - 17:30 Room K

Radiographers

RC 414

Maximising outputs from research
A-140 16:00

Chairpersons' introduction (part 1)
F. Zarb; Msida/MT (francis.zarb@um.edu.mt)

The radiography profession has gone through numerous developments over
the past decades. It is also important that we acknowledge these
developments and the educational requirements to fulfill the developing roles
of the radiographer. The radiography profession has been required to use and
also generate quality research on which to develop evidence-based practice.
The presenters of this session are active researchers within the field of
radiography and we will be benefitting from their knowledge and experience of
radiographic research.

Session Objectives:

1. To appreciate the importance of study design in enhancing research
outcomes.

2. To become familiar with the benefits of collaboration in designing and
disseminating research.

3. To understand current funding opportunities and strategies for success.

A-141 1603

Chairpersons' introduction (part 2)
M. Raissaki; Iraklion/GR

The cornerstone of academic medicine has always been balanced on the
concepts of teaching, research and clinical practice. The same concepts are
interacting with each other in academic radiography. In the era of innovation
and advancing technology, imaging biomarkers, evidence-based medicine and
ALARA, radiographers have the opportunity to perceive research on a local,
National and International level, as their opportunity to make a visible
difference as health specialists, to better appreciate and understand aspects of
their craft, to reduce dose and improve or maintain image quality in all imaging
modalities. Radiographers can and should be aware of the role of research in
optimization of clinical practice. Familiarization and a positive and attitude
towards research are important for implementing the paradigm shift from the
traditional model of practice to evidence-based practice. Research is a learning
process both on an undergraduate and on a postgraduate level. Research can
only be mastered through team work, careful design, trial and error, dedication,
and appropriate funding. Collaboration among institutions can lead to
enormous benefits for local, National, and International evidence and
guidelines.

Session Objectives:

1. To appreciate the importance of study design in enhancing research
outcomes.

2. To become familiar with the benefits of collaboration in designing and
disseminating research.

3. To understand current funding opportunities and strategies for success.

A-142 16:05

A. Designing robust research projects
L.A. Rainford; Dublin/IE (louise.rainford@ucd.ie)

The presenter will provide the audience with a detailed discussion of the key
steps required to be fulfilled in the design of research projects. The principles
discussed will bear relevance to a range of research project types from local
studies to research activity involving international collaborators. The
information provided will be based on the presenter’s personal experience and
from referenced literature. The presentation will outline details of support
mechanisms available to radiography researchers active or those interested in
becoming research active. The scope of information will range from local
academic institutions support, professional society support, national and
international research agencies and European groups, in particular the
European Federation of Radiography Societies (EFRS). The importance of
understanding how careful project design is critical to a research project
success and core considerations in the design process will be provided to the
audience. Matters such as appropriate supervisory teams, understanding roles,
maintenance of progress, meeting deadlines, appropriate ethical oversight,
preparing for unforeseen issues, ensuring novel and innovative approaches,
ensuring standards are maintained, and positive student development.
Considerations required if planning multi-site studies either within one
jurisdiction or internationally will be included in the presentation.

Learning Objectives:

1. To learn about the research design process.

2. To understand the mechanisms available to support the successful design of
research studies in radiography.

3. To appreciate the importance of careful research design for successful
projects.

A-143 16:28

B. Collaborating across Europe
G. Paulo; Coimbra/PT (graciano@estescoimbra.pt)

Radiography profession is evolving in an exponential way, driven mostly by the
technological development and the new models of delivering care to the
patient. It's because these two main drivers that is essential to promote
research, as a tool to develop the radiographer profession field of knowledge.
Radiographers, as the guardians of the profession, have the obligation to
improve the knowledge basis of professional work through research, which is
only accepted and adopted by the peers, if published: “It doesn’t exist if it isn’t
written down”. The number of publications in one year is higher than all the
publications until 1970, and this has a tremendous impact on our daily life.
According to the European Research Area, Europe must increase the
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efficiency and effectiveness of its public research system. This requires more
cooperation so that the brightest minds work together to make greater impact
on grand challenges. We have to bear in mind that research paradigm has
changed. Changes came from a lonely scientist closed in his laboratory to a
whole worldwide network of knowledge (as the common maxim states: “it's not
what you know, it's who you know.”), reason why networking and integrating a
multidisciplinary approach into research is essential, not only to avoid
unnecessary duplication of research and infrastructure investment, but also to
create knowledge and increase the visibility of radiographers in the patient
clinical pathway.

Learning Objectives:

1. To learn about the importance of networking to promote research activities.
2. To understand the potential of research collaborations in a multinational
approach.

3. To be aware about the importance of research in developing the professions'
field of knowledge.

A-144 1651

C. Winning research grants
C. Malamateniou; London/UK (christina.malamateniou@kcl.ac.uk)

Research in healthcare professions allied to Medicine has been traditionally
seen as the "difficult to achieve", "challenging”" and often "an additional,
different to clinical practice" task, that was demanding more time from an
already overloaded clinical schedule of the healthcare practitioners. Recent
work has shown that research can increase quality of practice, improve patient
outcomes and job satisfaction and make the service more efficient.
Radiography research capacity and quality building has been identified as one
of the key areas for development under the 2016-2021 Research strategy
agenda of the Society and College of Radiographers. Research capacity
building involves enhancing research awareness, facilitating research
involvement but also and most importantly ensuring high quality research
leadership. There are many different methods one can employ to achieve
these outcomes, but in order to cement a research leadership role for
Radiography, one needs to consider how to increase the research income and
how to succeed in Research grant applications. There is not sadly a cookbook
on how this can be achieved and it is recognised that one needs to travel
through rough waters and often learn from constructive feedback and through
failure, in order to become better in successful grant writing. This talk is about
the challenges in securing grant funding in Radiography in the UK, some tips to
help people increase their chances of securing a grant as well as to present
the currently available research funding opportunities for radiographers.
Learning Objectives:

1. To learn about potential research funders for radiographers.

2. To understand challenges and opportunities in research grant applications.
3. To appreciate strategies for successful research bids.

17:14
Panel discussion: How to avoid strategic mistakes in research?

16:00 - 17:30 Room M 1

EuroSafe Imaging Session

EU 1

Euratom Basic Safety Standards Directive:
a comprehensive approach for radiation
protection

Moderator:
G. Frija; Paris/FR

A-145 16:00

Chairperson's introduction
S. Ebdon-Jackson; Didcot/UK (steve.ebdon-jackson@phe.gov.uk)

EC Directive 2013/59/Euratom lays down basic safety standards for protection
against the dangers arising from exposure to ionising radiation. Previously,
such directives have addressed occupational and public exposure and a
separate  directive  considered medical exposures (EC  Directive
97/43/Euratom). In contrast, this latest "Basic Safety Standards Directive"
includes medical exposures and therefore, provides a comprehensive EC
approach to radiation protection for radiology and other activities in medicine
that utilise ionising radiation. For occupational exposure, new dose limits are
introduced for the lens of the eye. For medical exposures, the directive extends
requirements for justification, at generic and individual levels, and optimisation
and gives greater detail regarding equipment and the role of the medical

physics expert. It includes new requirements for non-medical imaging using
medical radiological equipment and accidental and unintended medical
exposures.

Session Objectives:

1. To become familiar with the new Basic Safety Standards Directive (Council
Directive 2013/59/EURATOM).

2. To learn about the most important changes compared to the previous
directive.

3. To understand the implications of the new directive for medical imaging.

A-146 16:05

The technical approach: achievements and future of dose reduction
W.A. Kalender; Erlangen/DE (willi.kalender@imp.uni-erlangen.de)

The introduction of spiral-CT in the 1990s followed by the development of
multi-slice detector technology led to substantial increases in CT performance
and in its use. In consequence, the cumulative patient exposure also
increased. Fortunately, new efforts of developing intelligent dose reduction
approaches, meanwhile helped reducing patient dose significantly. These
comprise the following innovative approaches: Tube current modulation (TCM),
automated exposure control (AEC), application-dependent optimal choice of X-
ray spectra, elimination of z-overscanning effects, dose-efficient iterative image
reconstruction, advanced detector technology. They all have in common that
dose will be reduced, but not combined with compromising image quality, i.e.,
not by reducing the mAs product. The underlying principles and the resulting
reduction of dose will be explained. The total effect has actually been very
successful during the last two decades allowing for a reduction by a factor of
10 or higher and for sub-mSv CT imaging in many CT-applications.
Learning Objectives:
1. To learn about the technical perspective from the BSS.
2. To become familiar with dose reduction.
3. To become familiar with the achievements and future of dose reduction.
Author Disclosure:

W.A. Kalender: Consultant; Bayer Schering AG, Advanced Breast-CT
GmbH. Shareholder; Advanced Breast-CT GmbH.

Aepsaupapn

A-147 1617

The clinical approach: the gap to be closed
G. Frija; Paris/FR (guy.frija@aphp.fr)

Several aspects of optimisation and justification are clearly relating to a clinical
task and this will be introduced. The talk will focus for example on optimisation
driven by the clinical indication and patient characteristics, and the report,
which should include dose metrics. Examples will be taken for illustrating the
importance of considering an integration of radiation protection into the clinical
work, and thus increasing healthcare professionals’ awareness.

Learning Objectives:

1. To learn about the clinical perspective.

2. To become familiar with the concept of clinical DRLs.

3. To understand the need for DRLs based on clinical indications.

A-148 16:29

The clinical audit: the missing link
E.J. Adam; London/UK (drjaneadam@gmail.com)

Translating legislation into routine practice can be challenging. European
legislation deadlines relating to radiation protection are looming. Regulatory
agencies across Europe may take different approaches to assessing
compliance, but there is no need to wait. Self audit within departments is easy
to carry out, and will mean that departments will have evidence to show that
they have high standards of safe practice in line with the legislation. The ESR
audit system makes it straightforward to start, and bridges the gap between
regulation and routine practice. It should be a continuous, multidisciplinary
process which is professionally led and aims to improve the performance
rather than be a pass or fail assessment. Ultimately, it can expand to cover all
areas of practice and all parts of the patient journey.

Learning Objectives:

1. To understand what clinical audit is.

2. To learn how to implement clinical audit in practice.

3. To become familiar with the ESR audit pack.

A-149 16:41

The regulatory approach
S. Ebdon-Jackson; Didcot/UK (steve.ebdon-jackson@phe.gov.uk)

EC Directive 2013/59/Euratom is intended to provide basic safety standards for
protection against the dangers arising from exposure to ionising radiation.
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Member States are expected to transpose the Directive into national law. The
Directive requires member states to have in place a competent authority which
will undertake a range of activities including regulatory control through a
graded approach, which includes notification, registration and licensing.
Justification of new types or classes of practices provides a particular
challenge for medical exposures and member states will be required to put in
place meaningful and responsive processes. The principle of justification is
extended to individual justification and the justification process will be subject
to scrutiny. Member states are required to have in place inspection
programmes that may be proactive. In addition, new requirements relating to
accidental and unintended medical exposures mean reactive inspection
processes must be available. The heads of the European Radiation protection
Competent Authorities (HERCA) working group on medical applications has
undertaken a range of activities to enhance common understanding of
Directive requirements, including Multi-Stakeholder Meetings and Workshops
which have informed position papers and statements on a range of topics
included within 2013/59/Euratom. Regulators and professionals have the
common goal of ensuring safe practice and common understanding of
regulatory approaches and good medical practice will enable increased safety
for patients, workers and the public.

Learning Objectives:

1. To understand the regulator's perspective on the BSS.

2. To learn about the regulator's role and tasks.

3. To become familiar with inspection.

A-150 16:53

The European Commission's perspective and update on the
transposition in the European Member States
G. Simeonov; Luxembourg/LU (georgi.simeonov@ec.europa.eu)

The "Basic Safety Standards" (BSS) Directive 2013/59/Euratom was published
in 2014 and has to be implemented in the EU Member States by 6 February
2018. The BSS Directive updates and consolidates previous pieces of
European legislation and introduces some important changes, including in
relation to protection of patients. The European Commission is empowered to
monitor the implementation of the European BSS in the Member States and
take corrective action, wherever necessary. The Commission implements also
a series of 'soft measures' to support the implementation of the BSS Directive
into practice, with recent examples on paediatric DRLs, MPE qualification
framework and education and training of medical professionals. The main
focus in the next years will be on ensuring full implementation of the BSS
Directive. One specific area, where the Commission will focus further efforts, is
the development and use of DRLs, where a European survey on clinically-
specified DRLs has been recently launched.

Learning Objectives:

1. To learn about the Euratom Basic Safety Standards Directive.

2. To understand the European Commission's perspective.

3. To understand how the European Commission ensures implementation of
the BSS Directive.

A-151 17:05

The industry's perspective and work needed to comply with the Basic
Safety Standards
N. Denjoy; Brussels/BE (denjoy@cocir.org)

The medical technology sector in Europe represented by COCIR is highly
technological and innovative, with around 28 billion € total turnover and 7-8%
of annual revenues invested in research and development. COCIR Companies
are working already to implement the new requirements, in particular article 60
and 78. Nonetheless companies have a few concerns in particular regarding a
non-harmonized transposition with different requirements at national and local
level regarding important topics such as justification and information on
equipment. Manufacturers provide to undertakings manuals and accompanying
documentation when selling a medical device, containing all the information
required for safe use. The additional requirements on information in the BSS
Directive, e.g., article 78, may end requiring a duplication of documentation,
adding a significant burden on manufacturers and on undertakings as well.
Learning Objectives:

1. To learn about industry's perspective on the BSS.

2. To understand the work needed to comply with the BSS.

3. To identify regulatory hurdles for industry.

17:17

Panel discussion: Is the Basic Safety Standards Directive a step forward
for patients, clinical professionals and re%ulators?

G. Frija', S. Ebdon-Jackson? W.A. Kalender®, E.J. Adam*, N. Denjoy®,

G. Simeonovg; Paris/FR, zDidcz::t/UK, 3Erlangen/DE, London/UK,
EBrusse/s/BE, 6Luxembourg/LU

16:00 - 17:30 Room M 2

E3 - ECR Master Class (Paediatric)

E3 426
Juvenile idiopathic arthritis (JIA)

Moderator:
K. Rosendahl; Bergen/NO

A-152 16:00

A. Conventional radiography, still a helpful method?
S.C. Shelmerdine; London/UK

Juvenile idiopathic arthritis (JIA) is a chronic, rheumatic illness that is
associated with a high risk of long-term physical disabilities. Radiography can
help identify changes related to JIA, which are primarily those of chronic,
destructive changes seen in late disease, but it can also provide indirect
information on soft tissue inflammation (such as peri-articular increased soft
tissue density or the presence of a joint effusion). In the initial assessment of a
child with joint pain, radiography is also useful to rule out other differential
diagnoses such as neoplasms, posttraumatic changes and developmental
defects. In this lecture, we will focus on the typical findings of joint inflammation
and destruction seen in a variety of commonly affected joints and review the
literature regarding the specificity and sensitivity of such radiographic signs.
We will also touch upon common pitfalls and how such features may overlap
with normal findings of a skeletal maturation. We conclude by reviewing the
benefits and drawbacks of using radiography as a follow-up imaging tool and
how this modality compares with other radiology techniques for JIA imaging.
Learning Objectives:

1. To learn about the features of joint inflammation on plain radiographs.

2. To understand the role of this technique in the diagnosis and follow-up of
children with JIA.

3. To appreciate the strengths and limitations of conventional radiography
compared to other modalities in JIA.

A-153 16:30

B. Ultrasound for detecting and grading of inflammation in JIA
L. Tanturri De Horatio; Rome/IT (laura.tanturri@opbg.net)

Musculoskeletal ultrasound (MSUS) is an attractive imaging technique in
children; particularly, it is a useful tool for joint assessment and guidance of
steroid injection therapy in JIA. The method is radiation free without any need
for sedation and allows for a dynamic evaluation of several joints per session
including assessment of the vasculature with Doppler. Moreover, the new high-
resolution probes provide exquisite image quality. Caution should be taken
when translating adult musculoskeletal sonographic findings to the paediatric
joints, as age-related variations in thickness of cartilage and appearances of
ossification centres can mimic pathology. Moreover in children it may be
challenging to distinguish between synovial hypertrophy and the adjacent
cartilage or joint fluid because all these structures may have a similar,
hypoechoic appearance. Furthermore, the interpretation of intra-articular
Doppler signals as a marker for synovitis is difficult due to physiologically
enhanced blood flow which should not be misinterpreted as pathology. Over
the past decades a great deal of effort has been done by the Outcome
Measures in Rheumatology Clinical Trials (OMERACT) Ultrasound Task
Forces to provide a definition of the normal age-dependent sonographic
anatomy and to standardise an approach to MSUS scanning in children. The
results from these studies provide the basis to develop definitions for pathology
and to support the standardised use of MSUS in paediatric rheumatology.
However, at present, very few studies have addressed the
repeatability/reproducibility of MSUS finding. Moreover, validated definitions
and scoring systems for ultrasound pathology in children with JIA are lacking.
Learning Objectives:

1. To learn about normal features vs pathology on ultrasound of joints in
children.

2. To understand the role of ultrasound in diagnosing and grading of joint
inflammation.

3. To appreciate the research-based evidence of ultrasound.

A-154 17:00

C. MRI and role of contrast in the assessment of synovitis
L.-S. Ording Muller; Oslo/NO (lilsofie.ording@googlemail.com)

MRI scanning is the current gold standard modality for imaging synovitis and
tenosynovitis in patients with Juvenile idiopathic arthritis. Enhancement of the
synovium after gadolinium injection is traditionally regarded as mandatory in
the assessment of synovitis, both for diagnosis and grading, and to distinguish
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between active and inactive disease. There have been huge advances in
medical treatment of JIA over the last two decades and disease remission is
now the ultimate goal for all patients. This increases the role of imaging to
detect early signs of disease or relapse and to monitor subtle response to
treatment. Several research groups work on establishing scoring systems to
create objective imaging measures for disease activity in JIA. However it is
challenging to reliably differentiate between normal synovial enhancement and
inflammation and to grading contrast enhancement in early disease. Timing of
imaging post contrast injection has shown to play an important role in the
assessment and grading of synovitis and dynamic contrast-assessment might
be a better method to improve quantification of synovitis. Focus on potential
harmful effects of Gd-injection forces us to search for alternative methods in
synovitis imaging. The diffusion weighted imaging (DWI)-derived apparent
diffusion coefficient (ADC) seems to be higher in active JIA and may serve as a
non-invasive imaging biomarker for JIA in the future. In this lecture current
knowledge on the role of contrast in synovitis assessment, challenges in
standardisation of imaging, and potential alternative methods for detection and
grading of synovitis in JIA will be presented.

Learning Objectives:

1. To learn about the definition of synovitis on MRI.

2. To understand the appearances of synovitis and potential pitfalls on MRI.

3. To appreciate new techniques that may replace contrast-enhanced MRI in
the assessment of synovitis.

16:00 - 17:30 Room M 3

Molecular Imaging

RC 406

Molecular imaging in oncology
A-155 16:.00

Chairperson's introduction
K. Nikolaou; Tiibingen/DE (Konstantin.Nikolaou@med.uni-tuebingen.de)

Radiology is playing a central role in the set-up of multidisciplinary cancer
centers and in the comprehensive work-up of oncologic patients, integrating an
ever increasing amount of qualitative and quantitative diagnostic information.
Still, radiology is facing significant challenges, as “precision medicine”
develops and matures. Integrating functional and molecular information in a
quantitative fashion and adding complementary multimodality information is
crucial. In detail, molecular imaging is regarded as the direct or indirect
noninvasive monitoring and recording of the spatial and temporal distribution of
in vivo molecular, genetic, and/or cellular processes for biochemical, biological,
diagnostic, or therapeutic applications. Molecular and functional image
information that indicate the presence of malignancy can be acquired using an
abundance of modalities, including optical, ultrasonic, radiologic, radionuclide,
and magnetic resonance techniques. In this session, multimodality imaging of
oncologic processes will be reviewed with respect to their physical basics and
imaging characteristics, including attributes of hypoxia, proliferation, and
metabolism. Also, the role of prognostic, predictive and therapy response
oncologic imaging biomarkers will be discussed and current and future clinical
applications in oncologic diagnosis will be reviewed.

Session Objectives:

1. To understand the basics of molecular imaging.

2. To appreciate the unmet needs of oncological imaging.

3. To learn the role of molecular imaging in oncology.

A-156 16:05

A. Imaging of hypoxia
V.J. Goh; London/UK (vicky.goh@kcl.ac.uk)

Tumour hypoxia is present in up to 60% of locally advanced solid tumours.
Tumour hypoxia is a significant challenge to successful therapy, contributing to
treatment resistance and a poor prognosis. Intra-tumoural hypoxia may be
assessed by molecular markers including hypoxia inducible factor 1 (HIF-1)
and carbonic anhydrase isoenzyme IX (CA-I1X). However, hypoxia is a dynamic
process and alters depending on perfusion and oxygenation status.
Noninvasive imaging of intra-tumoral hypoxia provides an opportunity to better
stratify patients to improve local control. Tumour hypoxia may be assessed in
vivo by direct and indirect imaging techniques. Positron emission tomography
(PET) imaging targets hypoxic cells with tracers including 18F
fluoromisonidazole  (18F-MISO), 18F-fluoroazomycin  arabinofuranoside
(18FFAZA) and 64Cu-diacetyl-bis(N4-methylthiosemicarbazone (64Cu-ATSM).
Hypoxia imaging may also be undertaken by magnetic resonance imaging
(MRI) with techniques such as blood oxygenation level-dependent (BOLD) MRI
and oxygen enhanced MRI measuring R2* and R1 changes, respectively. This

lecture will review the biological basis and fundamentals of hypoxia imaging
and potential clinical applications including radiotherapy.
Learning Objectives:
1. To review the fundamentals of hypoxia imaging.
2. To review the advantages and disadvantages of hypoxia imaging and its
relation to perfusion.
3. To learn about hypoxia imaging in radiation treatment.
Author Disclosure:

V.J. Goh: Research/Grant Support; Siemens Healthineers. Speaker; Bayer,
Siemens Healthineers.

A-157 16:23

B. Imaging of proliferation
A. Kjaer; Copenhagen/DK (akjaer@sund.ku.dk)

Uncontrolled proliferation is a hallmark of cancer and may be imaged both at
the DNA level with 18F-FLT and at the protein level through amino acid PET
tracers, e.g., 18F-FET. The value of proliferation imaging with PET in oncology
will be reviewed with particular focus on use for tumor delineation,
prognostication and therapy monitoring. Additionally, the relative value
compared to that of 18F-FDG for the same applications will critically be
discussed.

Learning Objectives:

1. To understand basic principles of proliferation imaging.

2. To become familiar with imaging of proliferation.

3. To learn about difficulties in liver proliferation imaging.

A-158 16:41

C. Imaging of metabolism
C. Nanni; Bologna/IT (cristina.nanni@aosp.bo.it)

18F-FDG PET/CT is an imaging technique that is aimed to evaluate glucose
metabolism of tissues and organs. PET/CT scanners consist of a combination
of a PET scanner and a CT scanner providing both morphological and
functional images that can be fused to accurately localize any pathological
finding. The procedure is standard and includes several steps. Patients are not
allowed to consume any food or sugar for at least 6 h prior to the start of the
PET study. Injection should be fully intravenous. Optimal uptake time is 60 min.
In general, for a 3D system and 3 MBqg/Kg of FDG, 2 min/bed position is
enough, leading to an average overall acquisition time of 14 minutes. Low dose
CT (120 kV, 80 mA) is necessary both for attenuation correction and for image
interpretation. Once reconstructed, images must be interpreted on a dedicated
workstation. SUV max based on body weight is the standard semi-quantitative
index. FDG PET/CT was proved to be accurate for several malignancies for the
definition of TNM at staging and in the suspect of relapse. Furthermore,
changing in SUV max are related to the response to systemic therapies, both
during and after treatment. This parameter is considered a non invasive
surrogate for therapy assessment. Some particular kinds of malignant tumors
are not detectable at FDG PET. In particular mucinous ca, transitional cell
cancers, clear cell cancers, indolent HCC and some adenocarcinomas fail to
significantly concentrate FDG. Low accuracy can also be found in some
particular areas of the body where FDG is physiologically concentrated such
the brain and the urinary tract.

Learning Objectives:

1. To learn the clinical indications for FDG imaging.

2. To become familiar with imaging protocol.

3. To learn about difficulties in FDG imaging.

A-159 16:59

D. Biomarker imaging with MR
M.E. Mayerhéfer; Vienna/AT (marius.mayerhoefer@meduniwien.ac.at)

Originally regarded as a purely morphological imaging technique with excellent
soft-tissue contrast, MRI today is recognised as a technique that can also
provide functional biomarkers through different approaches. For treatment
response assessment, diffusion-weighted imaging (DWI), which indirectly
provides information on cell density in tumours, is already well-established, and
for some tumors (e.g., lymphoma), is has even been proposed as a radiation-
free alternative to [18F]FDG-PET for staging and treatment response
assessment. Nevertheless, limitations for DWI include artefacts and
standardisation of apparent diffusion coefficients between different DWI pulse
sequences, and between MR scanners of different vendors. Perfusion-
weighted imaging (PWI) is another technique that is increasingly being used in
the response evaluation of hypervascular tumours, such as hepatocellular
carcinoma. In the body, PWI is most commonly performed on the basis of
dynamic contrast-enhanced sequences, with k-trans, a measure of capillary
permeability, being the best-known parameter. Alternatively, PWI may be
performed using arterial spin labeling, without contrast media. MR
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spectroscopy (MRS), which today is most frequently based on protons, is
another technique that can be used to assess biomarkers in the form of
metabolites, such as lactate and choline. While several studies reported
encouraging data, for instance, in breast cancer and prostate cancer,
limitations such as, long acquisition times and difficulties in terms of
standardisation and quantification have prevented MRS from being introduced
into routine clinical imaging. Cutting-edge techniques, such as chemical
exchange saturation transfer (CEST) imaging, may overcome the limitations of
MRS.

Learning Objectives:

1. To learn the clinical indications for biomarker imaging.

2. To become familiar with quantification.

3. To learn about difficulties in quantification.

17:17
Panel discussion: The pros and cons of molecular imaging in oncology

16:00 - 17:30 Room M 4

E3 - ECR Academies: Chest Imaging

E3 418

Cavitary and cystic diseases of the lung
A-160 16:00

Chairperson's introduction
N. Howarth; Chéne-Bougeries/CH (nigel.howarth@grangettes.ch)

The session will provide an overview of cavitary and cystic diseases of the
lung. Diagnostic criteria for cavitary lesions and cysts will be explained and the
differential diagnosis will be explored in a variety of clinical situations. The
pathogenesis of different forms of cavitary and cystic lesions will be explained.
Key CT features will be reviewed. Attendees will learn a practical and logical
approach for CT interpretation based on clinical setting, of value in everyday
work.

A-161 16:05

A. Cavitary lung lesions
A.P. Parkar; Bergen/NO (apparkar@gmail.com)

A cavity is defined as “a gas-filled space, seen as a lucency or low-attenuation
area, within pulmonary consolidation, a mass, or a nodule”. The wall thickness
may vary considerably. There is a continuous transition from cavities to cysts.
Cysts are usually thin walled (i.e., < 2 mm). A wall thickness < 7 mm is highly
specific for benign disease, a thickness >24 mm is highly specific for malignant
disease. However, this is not absolute, as thin-walled carcinomas do exist. An
additional indicator for malignancy is the lack of perilesional centrilobular
nodules around a cavity. The cavity content is unhelpful in differentiating
benign and malignant lesions. Wall rim enhancement on contrast-enhanced CT
is common in abscesses. A connecting pulmonary artery may be seen in
smaller metastases, but not in larger ones, as the larger nodules tend to
compress the vessels, so no feeding artery does not always imply benign
nodules. The acute onset of symptoms is sometimes helpful to distinguish
malignant and non-malignant disease. Hemoptysis is not a useful symptom to
differentiate between benign and malignant cavities. Benign diseases may also
cause fatigue and weight loss similar to malignancies. Acute onset of fever is
usually helpful to distinguish benign disorders from malignant, but a pulmonary
cancer may cause a super-infection secondary to the tumor. However, the
combination of symptoms, laboratory results, past clinical history, and imaging
findings leads to recognition of the correct diagnosis. This presentation will
guide you through the most commonly encountered cavitary lung in adults.
Learning Objectives:

1. To review the diagnostic criteria and differentials of cavitary lung lesions.

2. To learn about the most common causes.

3. To learn about an algorithmic approach to narrow the differential diagnosis.

A-162 16:33

B. Langerhans cell histiocytosis (LCH)
A. Devaraj; London/UK

This presentation will review the characteristic and atypical CT appearances of
Langerhans. The challenges in establishing a confirmed diagnosis in atypical
cases will be reviewed as well as a discussion of the differential diagnoses
when faced with cystic lung disease. The role of CT beyond diagnosis will be
highlighted, including a review of complications and outcomes of the disease.

Learning Objectives:

1. To understand the pathophysiology of LCH.

2. To review key features on CT.

3. To learn about the various stages of the disease.

A-163 1701

C. Lymphangioleiomyomatosis
A. Oikonomou; Toronto, ON/CA (anastasia.oikonomou@sunnybrook.ca)

Lymphangioleiomyomatosis (LAM) is a rare cystic lung disease caused by
infiltration of the lung with smooth muscle cells. It occurs in patients with
tuberous sclerosis complex (TSC-LAM) and in a “sporadic” form in patients
without tuberous sclerosis (S-LAM). S-LAM is seen exclusively in women of
reproductive age while TSC-LAM may also be seen in men. Parenchymal
lesions in LAM mainly include cysts, which are thin-walled, well-defined,
rounded, usually small in size up to 2 cm and may reach large numbers. They
have no zonal lung predominance. Nodules are extremely rare in S-LAM and
are more commonly seen in TSC-LAM. They may either be solid or ground-
glass and usually tiny. They represent multifocal micronodular pneumocyte
hyperplasia. Pleural manifestations include chylothorax and pneumothorax.
Chylous pericardial effusions may be seen. Recent guidelines for the diagnosis
of LAM from the European Respiratory Society LAM task force classify LAM as
definite, probable and possible. LAM is differentiated by other cystic lung
diseases such as Langerhans histiocytocis (PLCH), Birt-Hogg-Dube (BHD),
lymphocytic interstitial pneumonia (LIP) and amyloidosis. In PLCH the cysts
have a bizarre shape, are variable in number and are upper and middle lobe
predominant. In LIP the cysts are round and variable in size but usually small
and random in distribution surrounded by ground glass opacity. In BHD the
cysts are elliptical in shape and have a subpleural, lower zone predominance
adjacent to vessels. In amyloid the cysts are variable in size but usually large
and diffusely distributed. Nodules are seen in PLCH and amyloid.

Learning Objectives:

1. To learn about the current concepts on pathogenesis.

2. To review the typical and atypical CT features.

3. To learn about the tuberous sclerosis complex.

16:00 - 17:30 Room M 5

E3 - ECR Academies: Update on Hepatobiliary Imaging

E3 420
Advanced MR techniques and imaging
biomarkers

A-164 16:00

Chairperson's introduction
D.-M. Koh; Sutton/UK (dowmu.koh@icr.ac.uk)

Advanced MR imaging is being applied to the hepatobiliary system to improve
disease diagnosis and patient management. These include diffusion-weighted
MRI, MR and US elastography, as well as liver selective contrast media. These
techniques enhance the diagnostic potential of MR imaging for focal and liver
diseases, and have impacted on imaging pathways and patient management.
This session will demonstrate the application of these techniques for patient
care.

A-165 16:05

A. Diffusion-weighted imaging
N. Papanikolaou; Lisbon/PT
(nickolas.papanikolaou@research.fchampalimaud.org)

Diffusion-weighted MR imaging (DWI), based on the thermally driven random
motion of water molecules (otherwise called Brownian motion) has been
increasingly applied in the evaluation of a wide variety of oncological diseases
not only in the brain, but in the body during recent years. Promising results for
improved detection and treatment evaluation, in terms of prediction and early
response assessment, have been reported. DWI is probing water mobility
propelled by thermal energy, and since water molecules are interacting with
cellular membranes or other structures, DWI has the potential to provide us
with information regarding the cellular architecture in a non-invasive manner.
The apparent diffusion coefficient (ADC) is a property of tissue that reflects
local water mobility. In the presence of pathology, ADC, has been correlated
with important histologic properties, including the tumor proliferation index,
tumor grade, the presence of necrosis, and tumor cell apoptosis. The model
that is used to calculate the ADC value is based on a mono-exponential
function that generally works well. However, in the presence of increased
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vascularity, there is a second component that is called microperfusion and
needs to be taken into consideration. In that case the use of a bi-exponential
function where ADC is decomposed into D and D*, the true diffusion coefficient
and the microperfusion coefficient is providing more accurate modeling of
diffusion signals. In the presence of increased tissue heterogeneity a non-
Gaussian diffusion model should be considered to take into account the
interactions between water molecules and local tissue architecture
components.
Learning Objectives:
1. To recognise the general principles of liver DW MRI.
2. To be familiar with the clinical applications of DW imaging in diffuse and
focal liver diseases.
3. To be aware of the evolving developments in liver DW imaging.
Author Disclosure:

N. Papanikolaou: Advisory Board; Advantis. Founder; MRIcons.

A-166 16:33

B. MR and US elastography
D.J. Lomas; Cambridge/UK

Elastography is the measurement of tissue stiffness which is routinely
assessed by subjective clinical palpation. Non-invasive in vivo imaging
methods for quantitative elastography have been developed over the last few
decades using ultrasound and MRI. These involve vibrating the tissue of
interest and measuring the speed of the generated acoustic waves as they
pass through the tissue. Essentially waves travel faster in stiffer tissues. This
information, with some important assumptions, can be used to estimate
absolute tissue stiffness. Multiple ultrasound methods are available which use
different wave generation techniques, frequencies and which vary by the
volume of tissue sampled and their ability to image simultaneously. Two MRI
based methods have been developed both using relatively similar techniques
for wave generation and image processing. MRI methods report liver stiffness
using the “Shear” modulus, whereas US methods use “Elastic” or “Young’s”
Modulus (typically 3X larger). The MRI methods are probably more accurate for
the detection of early and moderate liver fibrosis and sample larger volumes
than the US methods, but are more expensive and less widely available. Both
approaches have the potential to replace some liver biopsies in clinical practice
and have particular screening value in diagnosing the “normal” liver when
patients are referred with mild liver function test abnormalities. All these
elastography methods are now being applied directly to clinical outcome
studies, rather than just comparison studies with liver biopsy and other fibrosis
measures, and these may demonstrate additional clinical prognostic and
therapeutic applications for the management of liver disease.

Learning Objectives:

1. To recognise the clinical applications and diagnostic performance of MR and
US elastography.

2. To be able to compare both techniques.

3. To be familiar with the factors confounding the accuracy of elastography.

A-167 1701

C. MR contrast agents in liver imaging
M. Karcaaltincaba; Ankara/TR (musturayk@yahoo.com)

Contrast choice for liver MR imaging is important for correct diagnosis.
Extracellular contrast agents should be preferred for diagnosis of hemangioma.
Dynamic contrast-enhanced imaging phases are early and late arterial, portal
venous, equilibrium phases. These phases can demonstrate perfusion
characteristics of common liver lesions. Hepatocyte specific agents should be
preferred for differentiation of focal nodular hyperplasia (FNH) from hepatic
adenoma and preoperative planning for metastatic colorectal cancer. Recent
evidence suggests use of Gd-EOB-DTPA for diagnosis of early HCC. A
hypervascular lesion appearing as focal hyperintensity on hepatobiliary phase
images is consistent with FNH in patients without risk factor for HCC and
cancer. Oxaliplatin (mostly used for colorectal cancer) can induce focal nodular
hyperlasia like lesions. Gd-EOB-DTPA may also be helpful in the assessment
of liver function in patients with steatohepatitis, fibrosis and segmental
dysfunction.
Learning Objectives:
1. To understand the dynamic contrast-enhanced imaging and liver perfusion.
2. To recognise the role of hepatocyte specific contrast agents in liver function
and lesion characterisation.
3. To learn the weaknesses of extracellular and hepatospecific contrast agents.
Author Disclosure:

M. Karcaaltincaba: Speaker; Bayer, GE Healthcare, Philips Healthcare,
Pfizer.
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08:30 - 10:00 Room A

E3 - ECR Academies: Interactive Teaching Sessions for Young
(and not so Young) Radiologists

E3 521

Imaging of the skull base
A-168 0s:30

A. Non-tumoural pathology of the temporal bone
B. Ozgen Mocan; Ankara/TR (burce@hacettepe.edu.tr)

The temporal bone has a complex anatomy, but the pathologies involving the
temporal bone structures are somewhat limited with specific and diagnostic
imaging findings. During this lecture, the most common non-tumoural causes
of conductive and sensorineural hearing loss will be reviewed in an interactive
manner with emphasis on the clinical and imaging findings that are helpful for
the differential diagnosis.

Learning Objectives:

1. To learn the most common inflammatory lesions of the temporal bone.

2. To become familiar with the most common malformations and non-tumoural
pathologies.

A-169 09:15

B. Tumours of the skull base
T. Beale; London/UK (timothy.beale@uclh.nhs.uk)

The lecture will describe a classification system for tumours of the skull base
that will aid in the differential diagnosis. Using clinical cases the imaging
features of the common skull base tumours will be highlighted. The important
review areas for the individual tumours will be discussed including those
features that may alter the clinical management and help in the differential
diagnosis. The common pitfalls and non-neoplastic differential diagnosis will be
highlighted and an imaging technique for assessing the skull base will be
discussed.

Learning Objectives:

1. To become familiar with the imaging technique of the skull base.

2. To identify imaging criteria for improved differential diagnosis.

08:30 - 10:00 Room B

New Horizons Session

NH 5

The machines are coming: how will they
change our future?

A-170 0s:30

Chairperson's introduction
H.-U. Kauczor; Heidelberg/DE (Hans-Ulrich.Kauczor@med.uni-heidelberg.de)

Novel developments in computer science and performance have prepared the
ground for the implementation of so-called artificial intelligence algorithms and
have computers learn “deeply” from the analysis of big data. This session will
provide an introduction into machine based learning algorithms touching
reflecting opportunities, but also limitations. Obviously, quantitative image
analysis will be a promising field for machine learning and the integration of the
“machines” in the workflow of radiology will lead to major challenges to
generate benefits for patients, the health care system and their economics as
well as our profession. Done properly, machines will help us to cope with the
ever increasing volume of imaging exams and scans, increase quality and
safety, while radiologists will generate the value from imaging and the added
value provided by the machines to strengthen our role as physicians.
Session Objectives:
1. To understand the basics of machine learning.
2. To appreciate the opportunities to improve quality in radiology.
3. To redefine the professional role of the radiologist.
Author Disclosure:

H.-U. Kauczor: Research/Grant Support; Siemens, Bayer. Speaker;
Siemens, Boehringer Ingelheim, GSK, Novartis, Astra Zeneca, Philips, Bracco.

A-171 0835

Deep learning: current performance
B. van Ginneken; Nijmegen/NL (bram.vanginneken@radboudumc.nl)

The application of deep learning to medical image analysis has resulted in
much-improved performance for many algorithms. There is early evidence that
for many specific, narrowly defined detection and interpretation tasks,
computers perform on par with or even better than radiologists. A requirement
is that these deep learning algorithms are trained on a sufficiently large amount
of high-quality annotated data. Larger multi-center validation studies are still
needed to demonstrate that these algorithms work correctly on the variety of
real-world data, obtained with different scanners and protocols. In this talk, |
will showcase several examples of high-performing deep learning algorithms
and argue that the radiological community should play a more active role in (1)
identifying which tasks should be automated; (2) evaluating and validating
automated systems in a fair and comparative manner; (3) collecting the high-
quality annotated training and evaluation data; (4) clearly defining the role of
human readers together with automated systems.
Learning Objectives:
1. To learn about the principles of machine learning.
2. To appreciate the current performance of deep learning in radiology and
beyond.
3. To learn about the limitations due to the complexity of radiology.
Author Disclosure:

B. van Ginneken: Founder; Thirona. Owner; Thirona. Research/Grant
Support; MeVis Medical Solutions, Delft Imaging Systems. Shareholder;
Thirona.

A-172 os:58

Artificial intelligence applications in radiology
J.B. Seo; Seoul/US (seojb@amc.seoul.kr)

The recent advances in artificial intelligence, particularly deep learning
algorithm, have shown performances superior to those of human in image
recognition of non-medical fields. Accordingly, many researchers and
companies have tried to apply artificial intelligence in radiology. Artificial
intelligence can be applied in various aspects of medical imaging such as
noise reduction, artefact reduction, lesion segmentation, detection,
classification, and differential diagnosis. Early studies have shown promising
results in several applications such as detecting nodule or tuberculosis on
chest radiograph. Furthermore, this technique can applied in finding similar
cases from the database, predicting disease outcome and so on. In this talk,
general concept of artificial intelligence and early results of various applications
of artificial intelligence in medial image will be introduced.

Learning Objectives:

1. To become familiar with first clinical applications.
2. To consolidate knowledge about the integration in the clinical workflow.
3. To appreciate the future roadmap and its impact on training of young
radiologists.

Author Disclosure:

J.B. Seo: Shareholder; Coreline Soft Co. Speaker; Siemens / Guerbet.

A-173 09:21

Big data for deep learning
C.L. Schlett; Heidelberg/DE (christopher.schlett@med.uni-heidelberg.de)

Deep learning is currently an extremely active research area and has the
potential to be the biggest game changer in medical imaging since the advent
of digital imaging. It requires massive amount of training dataset with accurate
annotation; however, annotation of medical images is particular difficult and
resource consuming as compared to other examples outside of medicine.
Potentially induced error and bias due to imperfect annotation and/or
inconsistency increase further the needed sample size. Several sources of
medical images can be considered. While clinically acquired data are broadly
available, they are often not interlinked with other data and face the issue of a
high variability. A potentially more suitable source for big data could be large,
population-based cohort studies such as the Rotterdam Study, the UK BioBank
or the German National Cohort, since they have a high level of data quality and
consistency regarding imaging, and they further frequently linked with clinical
outcomes and annotations. However, deep learning in medical imaging
remains a great challenge, not only because of the necessity for big data.
Learning Objectives:

1. To become familiar with the opportunities of big data analysis.

2. To understand that quality of big data is pivotal.

3. To learn how to generate "evidence" from big data analysis in radiology.
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09:44
Panel discussion: Machines in radiology: do we still need the
radiologist?

08:30 - 10:00 Room C

Breast

RC 502

New mammography: tomosynthesis and
future techniques

A-174 0s:30

Chairperson's introduction
E.M. Fallenberg; Berlin/DE (eva.fallenberg@charite.de)

Early detection of breast cancer through X-ray mammography (MG) has been
shown to reduce mortality; however, the method is limited by a decreased
sensitivity and specificity particularly in young patients and women with
radiographically dense breasts due to tissue overlying and masking tumours or
architectural distorsions. The introduction of full field digital mammography
gave the possibility to develop further technical methods, to overcome these
limitations. Some of these are tomosynthesis, contrast enhanced
mammography and contrast enhanced tomosynthesis as well as most recently
also breast CT. In this talk will be presented the background of 2D-
mammography, tomosynthesis and contrast enhanced mammography
techniques and breast CT. Potential advantages and disadvantages will be
indicated and a sample of clinical cases will be presented to illustrate how the
different techniques contribute to the detection of lesions.
Session Objectives:
1. To learn about 2D mammography and digital breast tomosynthesis.
2. To recognise the advantages and disadvantages of tomosynthesis
compared to 2D mammography.
3. To look into the future and hear about the potential of new breast imaging
techniques in lesion assessment.
Author Disclosure:

E.M. Fallenberg: Board Member; EUSOBI. Research/Grant Support; GE
Healthcare, Guerbet. Speaker; GE Healthcare, Bayer Healthcare, Gurbet.

A-175 0s:35

A. Should we abandon 2D mammography?
S. Zackrisson; Malmé/SE (sophia.zackrisson@med.lu.se)

Full-field digital mammography (FFDM), also called 2D mammography, with flat
panel detectors has been broadly used in clinical routine for about a decade.
Even if there has been advances in the technical development of the digital
detectors, the detectors are not the main limiting factor in breast cancer
detection; the challenge is the anatomical noise, i.e., dense breast tissue.
FFDM is a two-dimensional modality and inherent in that is that dense breast
tissue may cause overprojection and hide or simulate the presence of a tumour
on these images even if several views are acquired. Digital breast
tomosynthesis, DBT is a 3D mammography technique that, to a large extent,
can suppress the confounding effect of the overlapping tissue. DBT is a strong
competitor to 2D mammography both for screening and clinical examinations.
This presentation will cover 2D mammography in terms of technical
background and optimisation of image quality. Furthermore, it will discuss the
advantages and disadvantages of 2D mammography compared to DBT and
evaluate if there are situations where 2D mammography still could be the
preferred method if DBT is transitioned into screening and clinical practice.
Learning Objectives:

1. To understand the technique of 2D mammography and what the limits could
be.
2. To learn if there are ways to improve image quality of 2D mammography.
3. To understand when 2D mammography is better than DBT.
Author Disclosure:

S. Zackrisson: Speaker; Speaker's fees and travel support from Siemens
Healthineers.

A-176 09:00

B. Clinical validation of tomosynthesis and results in the last 10 years:
where do we stand?
P. Skaane; Oslo/NO (per.skaane@outlook.com)

Digital breast tomosynthesis (DBT), an advanced mammographic technique,
has the potential to improve two inherent limitations of conventional
mammography, FFDM: poor sensitivity in women with dense breasts (caused

by superimposed parenchyma, “masking effect”) and low specificity (caused by
parenchyma simulating a mass, “pseudotumor”). In diagnostic setting, DBT can
replace conventional supplemental views for evaluation of indeterminate
noncalcified lesions, “downgrade” some indeterminate (BI-RADS 3) lesions,
and “upgrade” other equivocal masses indicating the need for biopsy. Thus,
fewer lesions need to have follow-up. Evaluation of extent and multifocality of
cancer is better demonstrated at DBT, and consequently preoperative cancer
staging is improved. All the retrospective US screening studies comparing
FFDM versus FFDM+DBT have shown a significantly lower recall rate for DBT,
and most studies also an increased cancer detection rate. Lack of significant
increase in cancer detection in other US studies might have been caused by
study design and lack of power. The four prospective European trials
comparing FFDM vs. FFDM+DBT in screening published so far have all
demonstrated a significantly higher cancer detection rates for DBT, but variable
recall rates. Challenges regarding implementation of DBT in screening include
number of projections, reading time, and women with very dense breasts (BI-
RADS d). The radiation dose problem is solved by synthetic 2D images.
Studies on cost-effectiveness, harm-benefit analyses, overdiagnosis, and
subsequent interval cancer rates and potential reduction of advanced stage
cancers would be of importance. Overall, DBT has clearly shown a higher
accuracy than FFDM in diagnostic as well as screening settings.
Learning Objectives:
1. To become familiar with the technique of DBT.
2. To understand the results of DBT in the screening and diagnostics settings.
3. To know the evolution of tomosynthesis in screening organisation.
Author Disclosure:

P. Skaane: Equipment Support Recipient; Tomosynthesis equipment for the
Oslo Tomosynthesis Screening Trial was provided by Hologic..

A-177 09:25

C. The future of mammography: my predictions
E. Giannotti; Nottingham/UK (Elisabetta.Giannotti@nuh.nhs.uk)

Breast screening aims to diagnose breast cancer at the earliest opportunity,
maximize treatment success and reduce breast cancer-related mortality.
Mammography is the mainstay of screening but it is less sensitive for some
women, particularly those with dense breasts. Supplemental imaging leads to
the detection of additional cancers, but this approach increases unnecessary
recalls and healthcare costs and screening tools by definition should be
feasible and affordable. In the future, tailored screening based on different
(personal) risk factors is expected to replace the current standard (one size fits
all) mammography screening programs, in order to reduce the potential harm
and costs of screening and increase cancer detection. To achieve this it is
crucial to develop more accurate risk assessment models that can be easily
adopted in routine clinical practice. Innovative diagnostic techniques (such as
digital mammography, quantitative breast density analysis, texture analysis
and deep learning) could have a crucial role not only in the early diagnosis, but
also being an active part of the risk assessment for developing breast cancer.
Lately new digital techniques have been implemented, for example, digital
breast tomosynthesis and contrast enhanced spectral mammography,
improving mammographic sensitivity and offering new opportunities that will
assist in the risk stratification of the patient. In order to increase cancer
detection rate and reduce breast cancer related mortality we have the potential
to improve mammographic sensitivity and utilization, and use these techniques
not only for diagnosis but for stratifying breast cancer risk in order to tailor
breast cancer screening for “individual women”.

Learning Objectives:

1. To understand the role of mammaography in analysing and characterising
breast lesions.

2. To become familiar with new developments in digital mammography such as
contrast mammography, tomosynthesis and 3D contrast mammography.

3. To learn about the new potential of combining mammography with molecular
imaging, optical imaging and texture analysis.

09:50
Panel discussion: Mammography and/or tomosynthesis: where will we
stand in 10 years?
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08:30 - 10:00 Room Z

Joint Session of the ESR and UEMS

ESR/UEMS 1
ESR and UEMS: a united European voice

A-178/A-179 08:30
Chairpersons' introduction
L. Bonomo', M. Adriaensen?; 'Rome/IT, ?Heerlen/NL
(lorenzo.bonomo@unicatt.it)’, (miraude@gmail.com)

The UEMS - European Union of Medical Specialists is the oldest European
medical organisation representing the interests of more than 50 different
medical specialities and involving more than 1.6 million of healthcare
professionals. The ESR - European Society of Radiology is the world’s biggest
radiological society, encompassing 67.500 members from 155 different
countries. It was founded in 2005 by merging the European Congress of
Radiology and the European Association of Radiology, aiming at establishing a
single, powerful and unified voice for European radiologists. Through the
section of radiology of the UEMS, UEMS and ESR share the same ambitious
objective of promoting the highest quality of care and medical practice in
radiology, by serving the needs of patients and general public, harmonizing
radiological training and defending free movement and professional interests of
European radiologists. This Joint session will focus on the concept and
importance of advocacy at the level of the European Union, with specific
emphasis on clinical audit in radiology and the impact of the European BSS
Directive. With regard to the harmonisation of radiological training, the history
and the future of the assessment programme of European training centers will
be discussed. Finally, particular attention will be dedicated to the working
methodologies of EACCME (European Accreditation Council for Continuing
Medical Education) and ACI (Accreditation Council in Imaging) in the
framework of CME - Continuing Medical Education and CPD - Continuing
Professional Development programmes.

Session Objectives:

1. To describe the role of the UEMS within the EU.
2. To understand the difference between ESR and UEMS.
3. To understand the importance of cooperation between ESR and UEMS.
Author Disclosure:

M. Adriaensen: Other; Board Member; UEMS SECTION of RADIOLOGY;
member, Standards Committee of the European Board of Radiology; member,
EBR-UEMS ETAP 2.0 working group.

A-180 0s:35

Differences and similarities between ESR and UEMS (part 1)
P.M. Parizel; Antwerp/BE

The UEMS and the ESR share a common ideal of serving the healthcare
needs of the general public through the support of science, teaching and
research and improving the quality of service. However, UEMS and ESR have
a different structure: whereas the UEMS is the representative organisation of
the National Associations of Medical Specialists in the European Union and its
associated countries, the ESR is foremost a society of individual members. The
UEMS was founded in 1958 and it is the oldest European medical
organisation. With a current membership of 39 National Member Associations,
it comprises 43 different Specialist Sections and Boards, 14 Multidisciplinary
Joint Committees and over 20 Divisions, involving more than 1.6 million
healthcare professionals. As the representative organisation of National
Medical Associations (NMAs) in the EU and its associated countries, the
UEMS sets standards for high quality healthcare practice, which are
transmitted to authorities and institutions of the EU and the NMAs, stimulating
and encouraging them to implement its recommendations. With more than
75,500 members from 157 different countries, the ESR, an apolitical, non-
profit-organisation, is the world’s biggest radiological society. Founded in 2005
by merging the European Congress of Radiology (ECR) and the European
Association of Radiology (EAR), the ESR aims to offer a single, powerful and
unified voice for European radiologists, thus providing a single house of
radiology in Europe. In this session, the speakers will highlight the intense and
positive collaboration between ESR and UEMS.

Learning Objectives:

1. To understand the structure of the UEMS and ESR.

2. To understand the differences between ESR and UEMS.

3. To understand the importance of UEMS/ESR political involvement in EU
affairs.

A-181 0s:40

Differences and similarities between ESR and UEMS (part 2)
B. Maillet; Brussels/BE (bernie.mail@skynet.be)

European legislation has three levels, from the highest level to the lowest level
the Regulation, the Directive to the Recommendation. The strongest, the
Regulation has immediate effect at National level while the Directive has to be
transposed into National legislation and here derogations can be included
while Recommendations are not really binding. The European Commission
drafts those pieces of legislation that have to be then approved both by the
European Parliament and by the European Council of Ministers jointly. This is
the so-called EU institutional triangle. And the lobbying can be organised, first,
at the level of the Drafting of the legislation, contacting the European
Commission and trying to explain why we as Medical Specialists have some
positions on some issues but also by contacting the individual Members of the
European Parliament. There are some MEP’s who are physicians and so they
are the first “target” of our Lobbying activity at the European Parliament. As
both the ESR as well as the UEMS Section of Radiology as an integral part of
the UEMS have both as aim the defense of Radiology and the Radiologists for
the benefit of better diagnosis for the European citizen and patient, they should
lobby together in order to avoid duplication and be much more efficient. In the
recent past such a common action has proven to be effective with for instance
the derogation for MRl in field of the European Directive on Magnetic Fields.
Learning Objectives:

1. To understand the structure of the UEMS and ESR.

2. To understand the differences between ESR and UEMS.

3. To understand the importance of UEMS/ESR political involvement in EU
affairs.

A-182 0845

The European Perspective (part 1): advocacy at the EU Level (part 1)
V.E. Sinitsyn; Moscow/RU

Advocacy in medicine and radiology could be defined as a coordinated
combination of problem identification, solution creation, strategy development,
and actions taken by all participants in order to achieve the positive changes.
Today the European radiological community has been facing a serious
problem: the role of our specialty in modern healthcare is undervalued. This
situation urgently needs to be corrected with help of large-scale advocacy
campaign organised both by UEMS and ESR. Through advocacy, rights and
needs of radiologists could be expressed and represented. So far radiologists
and national radiological societies have the insufficient political influence to
change a view of EU, national governments and health authorities on the new
role of radiologists in the value-based system of healthcare. UEMS has
contacts with the Authorities and Institutions of the EU, representing multiple
organisations of the National Associations of Medical Specialists in the EU.
From another side, ESR has vast professional expertise in all fields of
radiology, including training of radiologists, setting of standards and guidelines,
organisation of quality control, patient safety, information management and
value-based imaging. Advocacy and political lobbying of European radiology
from multiple combined actions from UEMS and ESR will stimulate and
encourage EU and national authorities to implement recommendations from
both professional organisations. Digital technologies and social media make
such advocacy campaign more visible and effective. Advocacy campaign
supporting European radiologists will results also in recognition of UEMS and
ESR as trusted and effective organisations providing added value to the
healthcare system of EU.

Learning Objectives:

1. To understand the concept of advocacy.

2. To understand the importance of advocacy in the EU.

3. To learn how the advocacy can improve the role of UEMS and the ESR in
Europe.

A-183 o0s:50

The European Perspective (part 1): advocacy at the EU Level (part 2)
B. Maillet; Brussels/BE (bernie.mail@skynet.be)

The Union Européenne des Médecins Spécialistes is an umbrella organisation
representing the Professional Medical Associations of the European Union and
even broader, the European Area. The members are the National Medical
Associations (NMA) representing medical specialists in the different Member
States (MS) and was created by the NMA'’s of the six countries that created the
European Economic Community (EEC, as was the name of the EU at that
time) by the signing of the Rome Treaty in 1957 so the UEMS is the largest
and oldest European Medical Organization (EMO) and will celebrate in 2018 its
60th anniversary. Aside the NMA’s the UEMS also has 43 specialist Sections
one of those being the UEMS Section of Radiology. The aims and objectives of
the UEMS are the highest level of training of medical specialists and works
also on the harmonisation of CME-CPD in Europe through the European
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Council for CME (EACCME) that has an agreement on mutual recognition of
Credits with the American Medical Association (AMA) and with the Royal
College of Physicians and Surgeons of Canada (RCPSC) as well as
harmonisation of training through European Examinations and the Council for
European Specialist Medical Assessment (CESMA) that is part of the UEMS
European Council for Accreditation of Medical Specialist Qualification
(ECAMSQ).

Learning Objectives:

1. To understand the concept of advocacy.

2. To understand the importance of advocacy in the EU.

3. To learn how the advocacy can improve the role of UEMS and the ESR in
Europe.

A-184 os:55

The European Perspective (part 2): clinical audit and its implementation
in view of the European BSS Directive
B.E. Kelly; Belfast’/UK

In 2018, Euratom Directive 2013/59 will come into effect. This will mandate the
regular use of clinical audit as a tool for measuring, among other parameters,
patient safety and radiation protection. In 2017, the audit subcommittee
produced a booklet (Esperanto) designed to guide the user through the
principles of clinical audit. A pilot study, performed during the summer of 2017,
tested the efficacy of the templates within the booklet. The results of this
indicated that respondents found the algorithm straightforward, the templates
navigable and the subjects audited, relevant.

Learning Objectives:

1. To understand the definition of clinical audit.

2. To learn about the existence and the legal consequences of the current
European directive addressing clinical audit in radiology.

3. To hear about best practices with regard to the implementation of clinical
audit in radiology

A-185 09:05
ETAP 2.0 (part 1): history of ETAP
H. Aronen; Turku/Fl (hannu.aronen@utu.fi)

The European Training Assessment Programme (ETAP) is a subcommittee of
the education committee of the European Society of Radiology (ESR). It was
established in 2001 as a joint initiative between the EAR (European
Association of Radiology) and the UEMS (European Union of Medical
Specialists). It has been funded equally by the ESR and the UEMS. ETAP is
one of the oldest collaboration forms between ESR and UEMS radiology
section. The aims of ETAP are to improve and harmonise the standards of
radiology training in Europe, provide institutions that offer postgraduate
radiology education with objective assessment of their training programmes by
external assessors nominated by ESR and UEMS and develop assessment
systems and guidelines for use by postgraduate education authorities at the
national level. The program has been voluntary, and visits have been made on
requests from the individual training centers. ETAP has also developed a self
assessment tool for training centres. ETAP programmes encourage self
regulation of the specialist training in radiology, further increasing the
autonomy of European radiologists. The recommendations in the guidelines
are compatible with the European Training Curriculum for Radiology and
modern international educational references. ETAP has offered an objective
method based on external systematic evaluation and self assessment to
develop radiological specialist programs in Europe. It is necessary that we
radiologists evaluate our specialist training ourselves.

Learning Objectives:

1. To understand the importance of ETAP in the past years.

2. To know about the structure of ETAP.

3. To learn about facts and figures of ETAP.

A-186 09:15
ETAP 2.0 (part 2): modernisation of ETAP
L. Oleaga Zufiria; Barcelona/ES (lauraoleaga@gmail.com)

The European Training Assessment Programme (ETAP) was established in
2001 as a joint initiative of the European Society of Radiology (ESR) with the
UEMS (European Union of Medical Specialists) radiology section. The aims of
the programme were to improve and harmonise the standards of radiology
training in Europe based on the ESR European Training Curriculum for
Radiology (ETC) and provide institutions that offer postgraduate radiology
education with an objective assessment of their training programmes by
external assessors nominated by the ESR. The main limitation of the
programme was the limited availability due to the necessity to displace
advisors. This constraint made the program inefficient since it could not reach
a large number of institutions. Another limitation was the lack of official

certification. The new ETAP 2.0 configuration changes from onsite assessment
to virtual assessment. The assessment programme is divided into 4 phases:
1st phase: application and completion of the documents. 2nd phase video
report of the facilities of the centre. 3rd phase online interviews in a structured
manner with the trainees, tutors and head of the department. 4th phase
certification by the accreditation council in Imaging (ACI). There are three
levels of certification: basic, intermediate and excellence, based on the score
reached by the centre after the evaluation of the three phases. A report with
recommendations for improvement is sent to the centre that has to report back
within the established time frame as it was done in the prior ETAP programme.
It is foreseen a reaccreditation every 5 years.

Learning Objectives:

1. To understand the limits of ETAP 1.0.

2. To learn about the new configuration of ETAP.

3. To learn about the "starring system".

A-187 09:25
CME/CPD in Europe (part 1): EACCME 2.0
P. Ricci; Rome/IT (paolo.ricci@uniromar.it)

The European Accreditation Council for Continuing Medical Education
(EACCME) has been created by the European Union of Medical Specialists
(UEMS) in 1999 and started operating in January 2000 with the aim of
encouraging high standards in development, delivery, and harmonisation of
Continuing Medical Education (CME) through the international accreditation of
CME events, and the establishment of a system for the international
acceptance of CME credits (ECMEC). EACCME can validate and grant the
official number of ECMEC after professional evaluation has been performed by
a CME National Accreditation Authority or UEMS Specialty Board. To facilitate
the transfer of credits and allow the free movement of healthcare professionals
within Europe, 1 ECMEC equates to 1 hour of CME, with a maximum of 6
ECMECs for a day and 3 ECMECs for half a day. Beyond European member
states, mutual recognition agreements have been signed with the American
Medical Association and the Royal College of Physicians and Surgeons of
Canada, thus enhancing the international status of EACCME. To comply with
the growing scopes of CPD-Continuing Professional Development, broader
than CME, EACCME currently recognises the review and publication of
scientific and educational material, e-learning by teaching and the participation
in UEMS examinations as an examiner. As of January 2017, EACCME 2.0
version has become applicable, resulting in a new interactive platform for
providers and users, a faster and more efficient accreditation process and in
the recognition of e-learning materials (e-platform, e-library, apps).
Learning Objectives:
1. To learn about the European Accreditation Council for Continuing Medical
Education (EACCME®).
2. To know about the existence of European CME and CPD credits.
3. To learn about the new EACCME 2.0.
Author Disclosure:

P. Ricci: Other; ACI, Scientific Director; UEMS Section of Radiology,
President; UEMS EEC, Member.

A-188 09:30

CME/CPD in Europe (part 2): the Accreditation Council in Imaging
P. Ricci; Rome/IT (paolo.ricci@uniromar.it)

Educational events sent to UEMS/EACCME for European Accreditation have
to be evaluated by two distinct structures: the National Accreditation Authority
of the country where the activity is to take place, and the related UEMS Section
or European Specialty Accreditation Board (ESAB). Based on the mutual
agreement between the Accreditation Authorities, the Sections and ESABs, the
process is recognised throughout Europe and the different specialties of the
UEMS. Recent steps have been taken by the EACCME in order to harmonise
the whole system in Europe independently from the specialty or the country
where the activity has taken place. The Section of Radiology keeps the role of
back-up reviewer for those countries not yet enlisted in EACCME accreditation
agreements. In 2015, the Section started a fruitful cooperation with the
Accreditation Council in Imaging (ACI), the body established by the European
Board of Radiology - an initiative of the European Society of Radiology - in
Barcelona to reach homogenisation of radiology education across Europe.
Following an amended agreement in 2016, representatives of the Section hold
the chair of Scientific Director on alternate basis and sit permanently in ACI
Policy and Reviewing Committees, each guided by a chairperson. The
necessary adaptation of AClI Terms & Conditions to the revised criteria for the
accreditation of Live Educational Events (LEE) and of E-learning materials
(ELM) has been recently conducted November 2016 - January 2017. ACI team
is offering constructive feedback on the successful implementation of the
EACCME 2.0 online platform.

Learning Objectives:

1. To learn about the ESABs under the EACCME umbrella.
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2. To learn about the structure of the Accreditation Council in Imaging (ACI).
3. To understand the importance of cooperation with and recognition by the
EACCME®.
Author Disclosure:

P. Ricci: Other; ACI, Scientific Director; UEMS Section of Radiology,
President; UEMS EEC, Member.

A-189 09:35

CME/CPD in Europe (part 3): the many ways to gain European CME/CPD
credits
M.A. Lucic; Sremska Kamenica/RS (milos.a.lucic@gmail.com)

Recognising the tendency of continuing-medical-education (CME) shift from
voluntary to mandatory within Europe, the European Union of Medical
Specialists (UEMS) and its European Accreditation Council for CME
(EACCME®) introduced European Continuing Medical Education Credits®
(ECMECs), as CME "tokens" reflecting objectively the CME activity that
facilitates the exchange of CME credits between European countries and
comparable systems outside Europe. Considering CME as educational
activities which serve to maintain, develop or increase the knowledge, skills,
professional performance and relationships that physician/radiologist uses to
provide services for patients or profession, ECMECs are awarded for both live
educational events, and e-learning materials, but from recently also for
continuing professional development (CPD), defined as the educative means
of updating, developing and enhancing how physicians apply the knowledge,
skills and attitudes required in their working lives (Basle Declaration, 2001). As
CPD incorporates and goes beyond CME, EACCME 2.0, adopted in 2016,
enabled EACCME® recognition of the several CPD/CME activities that include
reviewing and/or publishing scientific and educational material, learning by
teaching, and examining in UEMS exams, including EDIiR exam. Being aware
that CME/CPD systems in Europe differ between countries, the Accreditation
Council in Imaging (ACI) has recently conducted two surveys, addressed to
ESR Institutional Member Societies and individual ESR members, which
provided valuable information on differences in accreditation systems in
European countries, but also reflected several important standpoints, including
the recognition of ECMECs as universal European CME "tokens", and
unification of CME/CPD systems within Europe, which shall be acknowledged
as the "voice of European radiologists" in future considerations.

Learning Objectives:

1. To know about the existence of European CME Credit (ECMEC®).

2. To learn about the concept of CPD.

3. To learn about the importance of credits in different European countries.
Author Disclosure:

M.A. Lucic: Board Member; EBR ACI Policy Committee Chairman.
Consultant; Affidea Serbia. Research/Grant Support; Secretariat for Higher
Education and Scientific Research of AP Vojvodina; Research Grant Nr. 142-
451-2487/2016.

09:45
Questions

08:30 - 10:00 Room O

Paediatric

RC 512

Imaging in abdominal emergencies: an
(evidence-based) update

Moderator:
C.E. de Lange; Oslo/NO

A-190 o0s:30

A. The acute abdomen in neonates
S. Stafrace; Doha/QA (samstafrace@yahoo.com)

Common causes of neonatal abdominal emergencies are reviewed focusing on
congenital intestinal obstruction, malrotation and necrotising enterocolitis
(NEC). Radiologists play a pivotal part in the management of neonates with
suspected obstruction and are often asked for an opinion on the presence or
not of obstruction, the level of obstruction and the cause. The standard choice
of radiological modalities includes plain film, ultrasound (US) and fluoroscopy.
Neonatal intestinal obstruction is classified as upper/high versus low
obstruction done through presenting symptoms and plain film appearances.
High obstruction presents with vomiting or increased aspirates. Main
differential diagnoses include congenital obstructions of the duodenum/jejunum
and malrotation. High obstruction often leads to surgical exploration with some

radiographic patterns being diagnostic enough to recommend surgery including
the ‘double bubble’ and ‘triple bubble’ signs. Bilious vomiting and/or the start of
symptoms in the immediate postnatal period increases the clinical suspicion for
malrotation. In such cases an urgent upper Gl study is indicated. Operators
should be comfortable with the fluoroscopic technique, normal duodenal
landmarks and with the less common duodenal anatomical variants. Low
obstruction presents with distention, vomiting and failure to pass meconium.
Multiple dilated loops are seen on radiography. Differential diagnoses include
Hirschsprung disease (HD), small left colon, meconium ileus and atresias.
Outside HD (when rectal biopsy is diagnostic), suspected low obstruction
warrants a contrast enema; providing high diagnostic specificity. NEC is the
leading gastrointestinal emergency of the premature neonate. Imaging mainly
involves plain films and ultrasound; guided by the clinical course of the
neonate.

Learning Objectives:

1. To learn about typical neonatal abdominal emergencies.

2. To understand the choice of modalities in acute abdomen in neonates.

3. To appreciate typical findings and 'red flag' features.

A-191 09:00

B. The acute abdomen in young children
A.D. Calder; London/UK (Alistair.Calder@gosh.nhs.uk)

Common causes of the acute abdomen in children beyond the neonatal period
are reviewed, with a focus on three conditions with major roles for imaging:
hypertrophic pyloric stenosis, intussusception, and acute appendicitis. The
evidence base underlying the roles imaging plays is evaluated for each
condition.

The role of ultrasound in pyloric stenosis is well established and is generally
highly sensitive and specific. Pyloric length and muscle thickness parameters
remain robust measures for correct diagnosis, but may need to be adjusted for
age and size. Additional signs which may be useful, such as pyloric shape and
colour doppler findings are discussed. Surgical management remains the
mainstay of treatment, despite evidence of effectiveness of medical therapy in
some children. The role of ultrasound in the diagnosis of intussusception is
similarly well supported and is highly accurate even in relatively inexperienced
hands. Radiologists also typically play the leading role in initial attempts to
reduce intussusception, and are mostly successful. Various techniques for
reduction are available, each with their own advocates and evidence base.
Acute appendicitis is the most common abdominal emergency requiring
surgery. Pre-operative imaging diagnosis is now the norm. Ultrasound is
recommended as the primary imaging tool in children, but can lack sensitivity
and in most centres, equivocal sonography is followed by cross sectional
imaging. CT has a strong evidence base for accurate diagnosis of appendicitis,
but confers significant radiation burden. Low dose protocol CT and MRI offer
alternatives with potentially similar levels of accuracy. Differential diagnoses for
appendicitis including adnexal torsion and mesenteric adenitis are briefly
explored.

Learning Objectives:

1. To learn about the causes of acute abdominal pain in children.

2. To understand the choice of imaging techniques and their limitations.

3. To appreciate typical radiological features of abdominal emergencies.

A-192 09:30

C. Polytrauma: differences between adult and paediatric protocols
M. Raissaki; Iraklion/GR

Trauma is still the most frequent cause of mortality and disability in childhood
and adolescence. Emergency physicians have to thoroughly assess injured
children following high-energy trauma. Traumatized children differ from adults:
haemodynamically stable children may be actively bleeding. Conversely,
children have smaller caliber vessels, stronger vasoconstriction, stronger solid
organ capsules; bleedings may stop spontaneously, organ rupture is more
difficult and delayed rupture rare. This is why children are imaged aggressively
although few will undergo surgery or trans-arterial embolisation. Imaging is
mandatory for diagnosis and management especially during the primary
survey. lts goal is to exclude life-threatening injuries, identify children that may
rapidly deteriorate because of clinically silent active bleeding, increase the
surgeon’s confidence level by clarifying injuries that need to be treated and
ultimately determine short and long-term management. Radiographs and
ultrasonography play a basic role in haemodynamically unstable patients.
Contrast-enhanced ultrasound is an emerging diagnostic tool in low-energy
trauma and in suspected isolated abdominal injuries. In stabilized patients CT
scanning has been considered a sensitive, specific, and accurate test for
identification and grading of multi-organ injuries. Due to children’ increased
radiosensitivity, CT scans should be indicated based on appropriate early
clinical evaluation of the closely monitored child and assessment of risk factors
for CNS, chest, MSK and abdominal injuries. ALARA includes avoiding non-
contrast scans, avoiding multiple phases and applying age/weight-dependent
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exposure parameters and radiation-saving reconstruction algorithms. CT
should not be performed for follow-up unless there is clinical deterioration.
Objective documentation of injuries is extremely important in suspected child
abuse.

Learning Objectives:

1. To learn how paediatric trauma differs from adult trauma.

2. To understand how examination techniques and protocols must be tailored
accordingly.

3. To appreciate the importance of multidisciplinary team collaboration in
planning and conducting radiological investigations in a trauma setting.

08:30 - 10:00 Room N

Cardiac

RC 503

From diagnosis to prognosis: how does
cardiac imaging affect patient outcome?

Moderator:
U. Reiter; Graz/AT

A-193 0s:30

A. In myocarditis
M. Francone; Rome/IT (marco.francone@uniromar.it)

Natural history of acute and chronic myocarditis is often unpredictable being
independent on the clinical onset of disease and even poorly correlated with
more traditional clinical predictors like end-distolic volume or ejection fraction.
In most cases, patients typically improve within weeks to months, but an
unfavourable clinical evolution may be observed in a minority of individuals
consisting with the development of chronic ventricular dysfunction progressing
leading to transplantation or death in 25% of cases. CMR has emerged as a
central prognostic indicator in inflammatory cardiomyopathies, mainly because
of its ability to detect tissue fibrosis in vivo. This has been demonstrated with a
growing and consistent scientific evidence, derived from late enhancement
imaging and more recently from native T1 mapping and ECV. Present lecture
will aim to illustrate of CMR capabilities as prognostic indicator in acute and
chronic myocarditis, providing an overview of most important published studies
and ongoing clinical trials. Particular emphasis will given to the importance of
T1 and T2 mapping techniques, being a new standard of reference for CMR
diagnosis and patient’s prognostic stratification.

Learning Objectives:

1. To learn about the link between clinical presentation and imaging signs.

2. To understand the current state-of-the-art MRI method for the diagnosis of
myocarditis.

3. To learn how MRI could be used to assess prognosis in myocarditis.

A-194 09:00

B. In non-ischaemic cardiomyopathy
A. Jacquier; Marseille/FR (alexis.jacquier@ap-hm.fr)

Non-ischaemic cardiomyopathy is one of the major indications of cardiac MR
worldwide. MRI is now included in all European guidelines for diagnosis and
prognosis assessment in cardiomyopathy. During that talk we will focus on
dilated cardiomyopathy, hypertrophic cardiomyopathy and arrythmogenic right
ventricular dysplasia. MRI is a potent tool to assess phenotype of the
myocardium and characterise tissue in both patients and proband. New
sequences or post treatment tools could be helpful to better characterise
myocardial tissue such as parametric maps and feature tracking.
Learning Objectives:
1. To recognise the tell-tale signs of early ARVC, HCM and dilated
cardiomyopathy that affect progression or prognosis.
2. To understand what should be measured and reported.
3. To appreciate the role of MRI in early diagnosis and prognosis assessment
in these cardiomyopathies.
Author Disclosure:

A. Jacquier: Research/Grant Support; Guerbet.

A-195 09:30

C. In coronary artery disease
R. Salgado; Antwerp/BE (rodrigo.salgado@uza.be)

Non-invasive imaging of the coronary arteries using CT has in the past decade
reached worldwide clinical implementation. This is the consequence of both
technical advances of CT imaging, as well as the validation of this technique in
multiple clinical trials and randomised studies. One of the main strengths of

non-invasive coronary artery imaging is the ability to exclude obstructive
disease, as such eliminating the need for further invasive examinations.
Furthermore, the quantification of coronary calcium provides a quantitative
measure of the degree of arteriosclerosis, further helping in the risk
stratification of patients. During this lecture, we will review the scientific
evidence regarding the use CT-angiography of the coronary arteries in different
populations, their impact on actual clinical management and their significance
for mid- and long-term prognosis. Additionally, new technologies aimed at
improving triage for further testing in patients with intermediate stenosis
(including CT-derived fractional flow reserve) and their potential role will be
discussed. Finally, a structured reporting scheme will be provided to streamline
the communication of findings to referring physicians.

Learning Objectives:

1. To understand which patients will benefit from anatomic assessment or
functional assessment of the coronary arteries.

2. To learn about how to report on anatomic and functional assessment of
coronary arteries.

3. To appreciate the role of non-invasive imaging in prognosis assessment.

08:30 - 10:00 Studio 2018

State of the Art Symposium

SA 5a
Whole-body MRI: ready for prime time?

A-196 o0s:30

Chairperson's introduction
F.E. Lecouvet; Brussels/BE (frederic.lecouvet@uclouvain.be)

WB-MRI is now a commonly applied modality for bone screening for
“osteophilic” metastatic cancers, lymphomas, and multiple myeloma and can
also assess visceral and nodal involvement. WB-MRI’s applications have been
expanded to other fields, mainly in rheumatology; it has shown promise for
diagnosis and evaluation of treatment response of spondyloarthropathies, and
many muscle, bone, neurological, and vascular disorders. The diversity of
indications is reflected by the segmentation of this session: the different
medical fields where WB-MRI contributes to improvement in patient care will be
addressed by expert speakers from varied geographical origins who will share
their respective experience. They will lllustrate imaging findings, provide
technical recommendations, and describe the place oft he technique amongst
others in modern management of diseases.

Session Objectives:

1. To become aware of the feasibility of whole-body MRI.

2. To learn about its roles: detect, monitor and provide prognostic information.
3. To understand the anatomic targets: bone and beyond.

4. To become familiar with current developments in the technique and their
implementation.

A-197 os:35

The case of metastatic bone disease
A.R. Padhani; London/UK (anwar.padhani@talk21.com)

WB-MRI will replace current, ineffective & indirect methods of malignant
disease detection in the bone marrow with applications in myeloma, breast,
and prostate cancer. Multiple imaging standards are published including the
MET-RADS system which will be summarised. WB-MRI has the potential to
alter diagnostic thinking when assessing bone response: by adding new
categories that positively assess the success of therapies in bone disease
(NOT just absence of progression). It is unclear whether this will allow patients
to live better for longer?. WB-MRI can help deliver the promise of high
precision medicine for patients with metastatic bone disease.
Learning Objectives:
1. To understand the clinical rationale for the use of whole-body MRI when
evaluating metastatic disease.
2. To learn about the use of METRADS data acquisition and response
assessment guidelines.
3. To become aware of the potential benefits of whole-body tumour load
quantification.
4. To review examples of clinical pathway benefits, including precision
medicine approaches.
Author Disclosure:

A.R. Padhani: Speaker; Siemens Healthineers, Janssen, Sanofi.
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A-198 0s:55

The case of multiple myeloma
L.-A. Moulopoulos; Athens/GR (Imoulop@med.uoa.gr)

WBMRI is more sensitive than WBXR and WBCT for the early detection of
bone marrow involvement in multiple myeloma and it performs better than
PET-CT in the diagnosis of small lesions or diffuse bone marrow infiltration. In
the updated (2014) international myeloma working group (IMWG) criteria for
the definition of myeloma, MRI is considered a biomarker of malignancy, with
the presence of more than one focal lesion on MRI establishing the diagnosis
of symptomatic disease. When MRI of the spine and pelvis is performed, an
approximately 10% false negative rate may be observed because of focal
lesions located exclusively in the appendicular skeleton. WBMRI, on the other
hand, provides a means of bone marrow tumour burden assessment and at the
same time identifies possible extraskeletal locations of myeloma. Bone marrow
patterns of involvement and tumour burden on WBMRI have also emerged as
important tools for prognosis. Regarding assessment of response to therapy,
even though PET-CT is currently the preferred modality for optimal definition of
a complete response to treatment in patients with myeloma, ADC values
extracted from DWI images, have been shown to change early after treatment,
suggesting a possible role for WBDWI in the evaluation and prediction of
successful therapy. In the era of novel therapies for multiple myeloma, the role
of a non-ionizing imaging modality like WBMRI for the search of minimal
residual disease in the bone marrow and extraskeletal sites of disease at the
same time, is appealing and warrants further investigation.

Learning Objectives:

1. To become aware of the value of whole-body MRI in myeloma.

2. To learn about its roles: detect, monitor and provide prognostic information.
3. To understand current imaging protocols.

A-199 09:10

The case of lymphoma
M.E. Mayerhéfer; Vienna/AT (marius.mayerhoefer@meduniwien.ac.at)

Lymphomas are a heterogeneous group of hematological malignancies that
can be roughly divided into Hodgkin (HL) and non-Hodgkin (NHL) lymphomas,
and account for about 5% of all cases of cancer. The NHL group is
characterized by a high level of heterogeneity between the different subtypes,
not only with regard to their histological features, but also with regard to growth
rates and clinical course/prognosis, as well as treatment options. Nevertheless,
the majority of lymphomas show a high cell density, which makes them an
attractive target for diffusion-weighted imaging (DWI), because of the
associated compression of extracellular space. Even though [18F]FDG-
PET/CT is generally regarded as the technique of choice for imaging of
lymphomas (and in particular, for assessment of treatment response), there are
several justifications for the use of whole-body DWI in lymphoma patients. For
instance, the fact that some lymphoma subtypes (such as HL) are common in
children and adolescents makes DWI attractive due to its lack of exposure to
ionizing radiation, which is relevant because these patients may require life-
long follow-up. In addition, slowly growing NHL subtypes such MALT
lymphoma frequently show low, or no, FDG uptake, whereas they still show the
diffusion restriction pattern on DWI, due to their high cell density. Finally,
access to MRI, and thus, also to DWI, is far easier than to [18F]FDG-PET/CT
due to the relative abundance of MR scanners, which may decrease waiting
intervals and lead to earlier treatment initiation. Nevertheless, while several
studies have shown that whole-body DWI1 is only slightly to moderately inferior
to [18F]FDG-PET/CT, DWI is still limited with regard to the evaluation of small
lymph nodes, the assessment of diffuse bone marrow involvement, and, mainly
due to motion artifacts, for lesion assessment in the lower neck and the
mediastinum.

Learning Objectives:

1. To become aware of the role of whole-body MRI for imaging lymphoma
subtypes.

2. To learn about its roles: detect, monitor and provide prognostic information.
3. To understand the current limitations of whole-body DWI.

A-200 o9:25

Beyond oncology: rheumatology and more
S. Weckbach; Heidelberg/DE (sabine.weckbach@med.uni-heidelberg.de)

The high soft tissue contrast and anatomical resolution of whole body Ml
(WBMRI) in combination with an excellent sensitivity and specificity for the
musculoskeletal system offer many advantages in the diagnostic process of
rheumatological and neuromuscular disorders. Disease specific adaption of
different protocol modules allow the replacement of multiple separate exams
by one whole-body MRI (WB-MRI) examination so that WB-MRI is capable of a
combined visualisation of the spine and all relevant joints, the vessel system
and potentially affected organs such as the brain, the kidneys or the heart in
only one exam. It is able to directly and simultaneously show (even subtle)

active and chronic inflammation including synovial, cartilaginous and bony
changes. It is very well suited for the visualisation of enthesitis and arthritis in
central and peripheral joints at one examination. Moreover, WB-MRI allows the
early detection of bone marrow changes and muscle pathologies. Therefore, it
holds the potential to estimate the total disease load and disease activity of
different rheumatological and neuromuscular disorders as well as follow-up
patients under therapy. Due to the exact localization of inflammatory processes
present at multiple sites and visualisation of typical disease pattern, it enables
us to distinguish between a variety of rheumatological and neuromuscular
disorders.

Learning Objectives:

1. To become aware of the protocols and diagnostic value of whole-body MRI
in rheumatological and neuromuscular disorders.

2. To understand the role of whole-body MRI screening for multi-site
inflammation in one single examination.

3. To learn about its role in differential diagnosis quantification of disease
burden and assessment of therapeutic response.

09:45
Panel discussion: Whole-body MRI: when, how and why should you do
it?

08:30 - 10:00 Room L 8

Joint Session of the ESR and ESHI
When to use hybrid imaging

Moderators:
K. Riklund; Umea/SE
T. Beyer; Vienna/AT

A-201 o0s:30

Imaging prostate cancer: MRl or PSMA-PET/CT?
L. Schimméller; Disseldorf/DE (lars.schimmoeller@med.uni-duesseldorf.de)

The multiparametric magnetic resonance imaging (mp-MRI) of the prostate and
also imaging with prostate-specific membrane antigen (PSMA-PET) are
innovative methods that significantly improved the diagnostic of prostate
cancer. A remarkable change in clinical routine has been the increasing role of
MRI in prostate cancer detection. Mp-MRI examinations (with T2, DWI, and
DCE-Images) are already part of international guidelines in secondary
diagnostics (after previous negative systematic TRUS-GB) and also in active
surveillance. But in primary diagnostic, staging, and recurrence MRI have got a
qualification and validly, too. In its updated guidelines 2017 the German
Society of Radiology notably insists on the importance of mp-MRI and MRI-
guided biopsy for prostate cancer diagnosis. The main significance of the MRI
is the detection of clinical relevant prostate cancers with its additional
functional sequences, but nationwide coverage of qualitative mp-MRI
examinations and qualitative standardized reporting are two of the most
important challenges. PSMA-PET is the most promising imaging tool primary
for prostate cancer recurrence and may be currently used for detection in
unclear cases with high suspicion of prostate cancer, but especially costs and
availability are liming this promising diagnostic tool. PSMA-PET shows good
results already in patients with low PSA-values regardless of previous applied
therapy. As a consequence logically a combination of PSMA-PET and MRI
might be very nice, but PSMA-PET/MRI is rarely available and its clinical
benefit remains to be demonstrated. Furthermore, with MRI and PSMA a lot of
new individual therapeutic opportunities are given.

Learning Objectives:

1. To learn about indications of MRI and PSMA-PET in prostate cancer.

2. To appreciate differences in indications for initial diagnosis and PSA-
recurrence.

A-202 09:00

Differentiating radiation necrosis from tumour recurrence: do we need
hybrid imaging?
E.-M.B. Larsson; Uppsala/SE (elna-marie.larsson@radiol.uu.se)

Magnetic resonance imaging (MRI) without and with intravenous contrast
agent injection is the primary imaging method for the evaluation of treatment
effects on brain tumours, such as gliomas and metastases. However, the
method has difficulties to differentiate tumour progression from reactive,
treatment-related changes after surgery, radiotherapy, chemotherapy or
immunotherapy. The additional use of positron emission tomography (PET),
MR perfusion or proton MR spectroscopy (MRS) may improve the diagnostic
specificity. 18F-FDG-PET is widely used for body imaging, but suboptimal for
this purpose due to the high glucose uptake in normal brain tissue.
Radiolabelled amino acid tracers, such as 11C-MET with short half-life or 18F-
FET with longer half-life, show a high tumour-to-background contrast. Amino
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acids accumulate in recurrent tumour, but not in reactive or reparative
processes after treatment. MR perfusion with evaluation of relative cerebral
blood volume (rCBV) is also helpful, since high rCBV usually indicates tumour
recurrence. MRS shows the relative concentrations of different metabolites and
increase of choline (Cho) supports the suspicion of recurrent malignant tumour
with cell proliferation. However, the areas of increased PET uptake and
increased rCBV and/or high Cho do not always coincide, which makes the
interpretation difficult. In addition, a combination of recurrent tumour and
reactive changes is often present. Since each of the PET and MR techniques
mentioned above has limitations, hybrid PET/MR combining the information
from uptake of radiolabelled amino acids, measurement of rCBV and also of
Cho, may provide improved diagnostic accuracy.
Learning Objectives:
1. To learn about different radiopharmaceuticals available for differentiation of
tumour from radiation necrosis.
2. To understand typical hybrid imaging findings in radiation necrosis and
tumour recurrence.
Author Disclosure:

E.-M.B. Larsson: Research/Grant Support; Bayer Pharma AG, Berlin,
Germany. Speaker; Bayer Pharma AG, Berlin, Germany.

A-203 09:30

What can we expect as future targets for new radiopharmaceuticals?
G. Cook; London/UK

There are now few hallmarks of cancer that we cannot exploit with imaging. In
particular, there are several PET and SPECT probes that can measure
abnormal metabolic processes (e.g., 18F-FDG, 99mTc-sestamibi), proliferation
(e.g., 18F-FLT, 18F/11C-choline), receptor overexpression (e.g., 68Ga-
dotatate, 68Ga-PSMA, apoptosis (e.g., 18F-ML10), hypoxia (e.g., 18F-MISO,
64/62Cu-ATSM) and angiogenesis (e.g., 89Zr-bevacizumab, 18F-RGD)
amongst others. Whilst some of these tracers are useful for diagnosis and
phenotyping, many are of interest for predicting early treatment response,
especially in the setting of targeted biologic therapies where an early reduction
in tumour volume is not expected and where morphologic CT and MRI are
therefore limited. Of particular current interest is the evaluation of response to
immunotherapies that may cause pseudoprogression, caused by
immunocellular infiltration before subsequent tumour shrinkage. In this
situation early pseudoprogression may also be seen with 18F-FDG PET and
hence the interest in more specific tracers such as 89Zr-PDL1 antibody. Whilst
PET and SPECT probes are invaluable in reporting on underlying biological
tumour characteristics, both CT and MRI provide valuable supportive
information in hybrid imaging scanners allowing anatomical reference as well
as some functional measurements, e.g., cellularity with DWI and perfusion with
DCE MRI / pCT. The ultimate goal of predicting which patients will respond to
which treatment, or at least to determine non-response as soon as possible, is
not fully achieved in the clinic with imaging as yet but some areas are now
contributing to clinical practice, e.g., 18F-FDG PET/CT to guide treatment
escalation / de-escalation in lymphoma.

Learning Objectives:

1. To become familiar with future targets in oncological hybrid imaging.
2. To learn how hybrid imaging can support the oncologist in diagnosis and
therapy response assessment.
Author Disclosure:

G. Cook: Research/Grant Support; Siemens, GEHC, Alliance Medical,
Theragnostics.

08:30 - 10:00 Room E1

Pros & Cons Session

PS 527

Do we need dynamic contrast
enhancement (DCE) in prostate mpMRI?

A-204/A-205 os:30

Chairpersons' introduction
H.-P. Schlemmer', J.J. Fiitterer?; "Heidelberg/DE, Nijmegen/NL
(h.schlemmer@dkfz.de) (jurgen.futterer@radboudumc.nl)z

Multiparametric MR imaging (mpMRI) is increasingly important for
individualized decision making in prostate cancer patients. A large number of
clinical studies have demonstrated that the combination of morphologic and
functional MR parameters are advantageous for detection and localization of
significant cancer, for biopsy guidance, for local staging and for active
surveillance. Various MR-guided or TRUS/MR image fusion biopsy
technologies are already used in clinical practice for transrectal or a

transperineal targeted +/- systematic biopsy. High-quality mpMRI including
standardized image acquisition and image interpretation is crucial and
recommendations according to PI-RADS are meanwhile widely accepted. But
there is still controversial discussion about the optimal state-of-the-art mpMRI
protocol. While meanwhile several studies have shown compelling evidence
that diffusion-weighted MRI (DWI) is fundamental for prostate cancer detection
and characterization, the clinical value of dynamic contrast-enhanced MRI
(DCE) is still under debate. Different views were brought forward weighting
increased examination time and costs against the clinical benefit. This session
will point out the controversial discussion to balance pros and cons.

Session Objectives:

1. To understand the clinical significance of mpMRI for detection and local-
regional staging of prostate cancer.

2. To learn about the potential and limits of DCE MRI.

3. To understand the controversial discussion about the added value of DCE
as part of mpMRI in clinical routine.

A-206 o0s:35

A. Yes we do!
G.M. Villeirs; Ghent/BE

Like many other cancers, prostate cancers can release angiogenic factors that
cause growth of existing blood vessels and de novo angiogenesis. As these
new vessels are loosely organized, with varying sizes, leaky endothelium and
arteriovenous shunts, their permeability is higher than in normal vessels.
Dynamic contrast-enhanced (DCE) MRI exploits this difference using a series
of rapid T1-gradient-echo sequences (every <10 seconds over 22 minutes)
after a 2-3cc/sec bolus administration of 0.1 mmol/kg of gadolinium contrast
agent. Tumor foci show earlier, faster and more intense enhancement due to
increased influx of contrast in an expanded vascular space and increased
extravasation to the extravascular space, followed by marked washout due to
increased backflow to the vascular compartment. These temporal tissue
enhancement changes can be evaluated qualitatively (visual analysis of
enhancing areas), semi-quantitatively (evaluation of enhancement curve
types), or quantitatively. The latter is based on pharmacokinetic modelling
techniques that calculate parameters such as Kitrans (leakage to the
extravascular space), kep backflow to the blood vessels, and ve (size of the
extracellular extravascular space). DCE can be used to detect prostate cancer
in the peripheral zone (less in the transition zone due to false positive
enhancement in benign prostatic hyperplasia), especially in case of doubt on
DWI or poor DWI quality in multiparametric MRI. It also improves the staging
accuracy, especially in less-experienced users. Most importantly, it is the best
technique to assess the location and extent of recurrent disease, both after
radical prostatectomy, external beam radiotherapy or focal therapy.

Learning Objectives:

1. To understand how DCE enables improved cancer detection by revealing
microvasculature and perfusion.

2. To become familiar with quantitative analysis of signal intensity-time curves
after intravenous contrast agent administration in order to reveal cancer
specific perfusion-related parameters.

3. To appreciate the diagnostic potential of DCE to detect significant prostate
cancer.

A-207 09:00

B. No we don't!
H. Hricak; New York, NY/US

T1-weighted imaging (T1WI) and T2-weighted imaging (T2WI), joined recently
by DWI, have become the mainstay of prostate evaluation by mpMRI. The
question is whether, in our clinical protocols, we also need to include dynamic
contrast-enhanced MRI (DCE-MRI) and/or proton MR spectroscopic imaging
(MRSI). DCE-MRI improves assessment of tumor aggressiveness, but its value
in tumor detection remains controversial. Based on studies from the last 5
years, in the setting of cancer detection, the combination of DCE-MRI+T2WI
has similar or lower accuracy and is significantly less specific than the
combination of DWI+T2WI; adding DCE-MRI to DWI+T2WI significantly
increased sensitivity, but it also significantly lowered specificity. A recent study
of 542 men with elevated PSA levels found that for tumor detection, T2WI+DWI
had accuracy comparable to that of T2WI+DWI+DCE-MRI, with diagnosis of
clinically significant cancer being the endpoint. Overall, the literature suggests
DCE-MRI adds limited or no value in most scenarios. While MRSI can improve
tumor characterization, its routine application is not recommended because of
long scan times, operator dependence and limited spatial resolution.
Therefore, if we are to advocate the inclusion of mpMRI in a prostate cancer
screening algorithm, we should recommend a streamlined protocol of
T1W+T2WI+DWI, as it provides higher accuracy, reduced scan times, greater
patient comfort and safety, and is less costly than protocols also incorporating
DCE-MRI or MRSI. However, use of DCE-MRI should be recommended in
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searching for recurrence after treatment, in situations where artifacts degrade
the quality of DWI, or in patients on experimental medical therapy protocols.
Learning Objectives:
1. To become familiar with the diagnostic potential of mpMRI including T2w,
advanced DWI and MRSI.
2. To understand the diagnostic potential non-contrast-enhanced mpMRI to
detect significant prostate cancer.
3. To appreciate the benefits of a shortened mpMRI protocol by omitting DCE.
Author Disclosure:

H. Hricak: Board Member; lon Beam Application (IBA).

09:25
Discussion
08:30 - 10:00 Room E2

State of the Art Symposium

SA 5b

Current guidelines and diagnostic criteria
in multiple sclerosis (MS)

A-208 o0s:30

Chairperson's introduction
A. Rovira-Cafiellas; Barcelona/ES (alex.rovira@idi.gencat.cat)

In the last few years, techniques and clinical implementation of MR imaging of
multiple sclerosis (MS) have markedly evolved based on the relative large
amount of new published data from clinical trials and observational studies,
which assessed the value of this tool in the early and accurate diagnosis of
MS. However, the role of MR imaging in MS goes far beyond the diagnostic
process and differential diagnosis. MR imaging can also provide useful
prognostic information in terms of long term disability prediction. Moreover, with
the introduction of the new generation of immunomodulating
/immunosuppressive drugs for the treatment of MS, MR imaging also plays an
important role in treatment monitoring. This includes the prediction of treatment
response, the assessment of treatment efficacy and treatment safety. In this
state of the art symposium, the speakers will present up to date on the
diagnostic criteria of MS, and on the value of MR imaging for monitoring and
predicting treatment response and in the detection of treatment related adverse
effects. All these information should help radiologists in the standardization and
optimization of the use of MR imaging in the management of MS in clinical
practice.
Session Objectives:
1. To appreciate the importance of an accurate diagnosis of MS.
2. To learn about the value of diagnostic criteria for MS.
3. To understand the relevance of MRI for monitoring and predicting treatment
response.
4. To become familiar with treatment-related adverse effects.
Author Disclosure:

A. Rovira-Canellas: Advisory Board; Novartis, Biogen, Sanofy-Genzyme.
Speaker; Novartis, Stendhal America, Biogen, Bracco, Bayer, Sanofy-
Genzyme, TEVA.

A-209 o0s:40

Update on new clinical diagnostic criteria
C. Enzinger; Graz/AT (chris.enzinger@medunigraz.at)

In the diagnostic process applied to people suspected to have multiple
sclerosis (MS), MRI of the brain and spinal cord has become an indispensable
tool to objectively demonstrate lesions disseminated in time and space, which
are considered as a hallmark of the disease. MRI has been formally integrated
in the diagnostic criteria first in 2001 by an international panel and - based on
accumulating scientific evidence - revisions of these criteria have been
provided in 2005, 2010 and, most recently, in 2017. The presentation will
briefly review the scientific data underlying the evolution of the current
diagnostic criteria, highlight the chances (e.g., rapid diagnosis) and
implications (e.g., establishing early therapy) linked with their use, and raise
awareness of the challenges (overdiagnosis) and pitfalls (misdiagnosis)
potentially associated with the application of the new diagnostic criteria.
Learning Objectives:

1. To understand the scientific data underlying the evolution of the current
diagnostic criteria.

2. To recognise chances and implications linked with the use of the new
diagnostic criteria.

3. To become aware of the challenges implicated with the application of the
new diagnostic criteria.
Author Disclosure:

C. Enzinger: Advisory Board; Bayer Schering, Biogen, Merck Serono,
Novartis, Roche and Teva Pharmaceutical Industries Ltd./sanofi- aventis.
Board Member; MAGNIMS; IMSCOGSMS; OHBM Alpine Chapter. Consultant;
Bayer Schering, Biogen, Merck Serono, Novartis, Roche and Teva
Pharmaceutical Industries Ltd./sanofi- aventis. Research/Grant Support;
Unrestricted research support from Merck Serono, Biogen, and Teva
Pharmaceutical Industries Ltd./sanofi-aventis. Speaker; Funding for travel and
speaker honoraria from Biogen, Bayer Schering, Merck Serono, Novartis,
Shire, Genzyme and Teva Pharmaceutical Industries Ltd./sanofi-aventis.

A-210 09:00

MRI for MS monitoring: the use of guidelines in clinical practice
M.P. Watties; Hannover/DE (m.wattjes@vumc.nl)

Magnetic resonance imaging (MRI) plays an important role in the diagnosis of
multiple sclerosis and has been incorporated into the McDonald diagnostic
criteria for MS. The role of MRI in MS disease monitoring, particularly for MS
treatment monitoring purposes, has been less clear defined. The need for
standardization in terms of MR acquisition, scan intervals and image
interpretation in MS pharmacovigilance is further stressed by the increasing
numbers of MS therapeutics in the postmarketing setting. Therefore, MRI in
MS pharmacovigilance is becoming increasingly important. The main goals of
the use of MRI for this purpose are treatment efficacy monitoring, prediction of
treatment response, and safety monitoring. Recent guidelines provided by the
MAGNIMS collaboration (www.magnims.eu) and the consortium of MS centers
(CMSC) provide some guidance how to implement MRI in the setting of MS
pharmacovigilance. The standardized implementation of these guidelines in
clinical practice will be of great help for (neuro)radiologists, neurologists, and
patients.
Learning Objectives:
1. To understand the importance of standardisation in terms of image
acquisition and scan intervals in MS monitoring.
2. To learn about the most relevant and possible future MRI outcome
measures for MS treatment monitoring purposes.
3. To appreciate the potential role of MRI in predicting MS treatment response.
Author Disclosure:

M.P. Wattjes: Board Member; European Radiology, Neuroradiology, Journal
of Neuroimaging, Frontiers in Neurology. Consultant; Biogen, IXICO, Roche.
Speaker; Biogen, Sanofi-Genzyme, Novartis, Roche, Springer.

A-211 09:20

MRI in monitoring treatment complications
J. Hodel; Créteil/FR (jerome.hodel@gmail.com)

Several immunosuppressive therapies are available in MS patients with a risk
of progressive multifocal leukoencephalopathy (PML). MRI is crucial for the
follow-up of treated patients because recognition of PML before the onset of
clinical symptoms has important implications for patient care. The diagnosis of
presymptomatic PML remains highly challenging due to the coexistence of MS
lesions and the various imaging patterns observed at the early stages of
disease. Recognition of the most predictive imaging features and comparison
with previous MRI data may facilitate the detection of presymptomatic PML.
Hyperintensity on diffusion-weighted images, punctate lesions and involvement
of U fibers are highly predictive features. Brain magnetic susceptibility changes
may be explained by the increased iron deposition and could also constitute a
useful tool for the diagnosis of PML. Such imaging findings may be the first
imaging feature of PML at the presymptomatic stage. A dedicated MRI protocol
including optimized diffusion and high-resolution MR sequences may
potentially improve the sensitivity of MRI for the diagnosis of presymptomatic
PML.

Learning Objectives:

1. To learn about the most important treatment-related adverse events and
their incidence.

2. To learn about the imaging pattern of these adverse events.

3. To become familiar with the algorithms used to monitor these side events
and the central role of imaging in them.

09:40
Panel discussion: Do we need MRI to monitor and predict treatment
response in MS?
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08:30 - 10:00 Room F1

E3 - Rising Stars Programme: Basic Sessions

BS 5

Musculoskeletal: bones and soft tissues
Moderator:
D.P. Patkar; Mumbai/IN

A-212 0s:30

Bone marrow diseases
K. Verstraete; Ghent/BE (koenraad.verstraete@ugent.be)

Bone marrow consists of trabecular bone, a stroma of connective tissue,
haematopoietic cells (red marrow) and fat (yellow marrow). Distribution of red
and yellow marrow is age dependent, with gradual conversion of red to yellow
marrow in the limbs during childhood, and patchy heterogeneity in the spine in
the elderly patient. There are many causes of reconversion from yellow to red
bone marrow, like smoking, long distance running, obesity, anemia,
erythropoietin, etc. Depletion may occur in aplastic anaemia and after radiation
therapy. Gelatinous transformation is seen in anorexia nervosa, cachexia, and
HIV. Bone infarction and avascular necrosis are well delineated areas of dead
bone marrow. The value of different imaging techniques, including plain
radiography, dual-energy CT, bone scintigraphy, PET and the most sensitive
technique, MRI (conventional T1, T2, fat suppression techniques, in-phase,
out-phase and diffusion imaging), will be explained. The imaging
characteristics of many diseases will be reviewed (diffuse bone marrow
replacement in hematologic diseases, multiple myeloma, metastases;
treatment related changes of bone marrow, primary bone tumours, and
multiple causes of bone marrow oedema, like bone contusion, stress fracture,
insufficiency fracture, Modic changes, spondylodiscitis, osteomyelitis, abscess,
arthritis and specific bone tumours).

Learning Objectives:

1. To describe the typical features of normal bone marrow.

2. To determine origin of bone marrow changes.

3. To present the imaging characteristics of a bone marrow disease of the
different types.

A-213 09:00

Soft tissue tumours
V.N. Cassar-Pullicino; Oswestry/UK (Victor.Pullicino@rjah.nhs.uk)

All imaging modalities can play a role in the diagnosis and management of soft
tissue tumours and pseudotumours with a variable contributory performance to
both sensitivity and specificity. MRI steals the show with an unparalleled role in
soft tissue assessment ranging from detection, localisation, characterisation,
identifying multiple lesions, other syndrome stigmata, probability of
benignity/malignancy, local staging and recurrence identification. Sonography
does have a supporting role especially in initial assessment of the likelihood of
cystic/benign/abnormal malignant Colour Doppler flow patterns. This
presentation aims to provide a distillation of the knowledge regarding soft
tissue tumour imaging which can be applied in practice using a stepwise
analytical approach. Despite an overwhelming spectrum of potential
histological diagnosis, the radiologist needs to remember that eight benign and
six malignant lesions account for 80% of all soft tissue tumours.

Learning Objectives:

1. To determine the origin of a soft tissue tumour (e.g. fat, neural, vascular,
etc.).

2. To present current imaging techniques for evaluation of soft tissue tumours.
3. To discuss the imaging findings which are important for the diagnosis of soft
tissue tumours.

A-214 09:30

Bone tumours
J.L. Bloem; Leiden/NL (j.I.bloem@Iumc.nl)

Bone sarcomas are rare (0.2% of all neoplasms, annual incidence in Europe is
0.8 per 100.000 population), in contrast to benign bone tumors and the so-
called tumor-like lesions. The incidence of these benign entities is relatively
high, but not known exactly as these are often asymptomatic. The WHO
(version 2013) classified benign and malignant bone tumors in 13 main
categories; chondrogenic, osteogenic, fibrogenic, fibrohistiocytic,
hematopoietic, osteoclastic giant cell rich, notochordal, vascular, myogenic,
lipogenic, undefined neoplastic nature, and miscellaneous tumors. Each
category is further subdivided into 1-14 tumor types. Imaging plays an
important role in diagnosis, monitoring therapy, staging, and detecting
recurrent disease. Diagnosis is mainly based on conventional radiography

using morphologic appearance in combination with location, and age.
Advanced imaging techniques are used for local staging (MR), detection of
metastases (chest CT), monitoring therapy (MR, ultra-sound, PET-CT),
detecting recurrence (MR, ultra-sound, PET-CT). Typical imaging features
based on the WHO classification system will be presented with focus on
conventional radiography, common tumors, and relevance.

Learning Objectives:

1. To review the classification of bone tumours.

2. To present current imaging techniques for evaluation of bone tumours.

3. To describe the typical features of common bone tumours.

08:30 - 10:00 Room F2

Oncologic Imaging

RC 516

Functional imaging in oncology beyond
morphology: where are we now?

A-215 08:30

Chairperson's introduction: What are the problems of morphologic
evaluation
C.D. Becker; Geneva/CH

Kepsiny |

Morphologic criteria such as size, number or attenuation of solid tumour
lesions may be used to assess partial or complete treatment response in
certain clinical situations. However, certain tumours in certain organs cannot
be reliably assessed without additional biomarkers such as perfusion or
diffusion or metabolic activity that can be provided by CT, MRI or PET. This is
especially true in the case of immunotherapy or in situ tumour ablation by
radio- frequency or chemo-embolisation, where inactivated tumour tissue may
remain in place. The most recent advances in the field of functional imaging
biomarkers (also called "radiomics") include imathematical analysis of image
data (texture analysis) and other quantitative parameters that may correspond
with histopathologic and even genotypic features. The goal is to develop
image-based predictive models for tumour treatment in specific neoplasms.
This course will discuss the most important imaging biomarkers beyond
morphology.

Session Objectives:

1. To briefly address the limitations of mere morphological imaging modalities.
2. To introduce the basics of the concept of functional imaging in oncology.

3. To learn about current status of these techniques in daily clinical practice.

A-216 08:35

A. Functional MRI techniques
V.J. Goh; London/UK (vicky.goh@kcl.ac.uk)

It is recognised that cancer is a biologically heterogeneous disease. Thus, a
‘one size fits all management approach may not bring about the best outcome
for the individual patient. Oncologic therapies have evolved substantially over
the last two decades providing cancer patients with a greater opportunity for a
cure. This personalised approach has also required a paradigm shift in
oncologic imaging to capture this biological heterogeneity and improve patient
triage. MRI provides a unique opportunity to combine high contrast and spatial
resolution imaging of tumour morphology with physiological imaging of water
diffusion, vascularisation and oxygenation status. At initial diagnosis and
staging this may allow tumours to be phenotyped better and during therapy for
tumours to be assessed more comprehensively, particularly where therapy is
cytostatic and will not result in significant size change. In this lecture the
different functional imaging techniques that can be applied in clinical practice
will be discussed and evidence for practice highlighted. The potential of
integrated PET/MRI will also be considered.
Learning Objectives:
1. To learn about the different functional MR techniques (diffusion, perfusion).
2. To understand the basic principle behind each technique.
3. To appreciate the clinical usefulness of these techniques in daily clinical
practice.
Author Disclosure:

V.J. Goh: Research/Grant Support; Siemens Healthineers. Speaker; Bayer,
Siemens Healthineers.

A-217 os:58

B. CT perfusion techniques
H. Schéllnast; Graz/AT (helmut.schoellnast@medunigraz.at)

CT-perfusion imaging is a functional imaging tool which enables qualitative and
quantitative evaluation of tumor perfusion and, therefore, assessment of tumor-
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related angiogenesis. Clinical applications for CT-perfusion imaging have
mainly evolved to include lesion characterization, prediction of prognosis,
prediction of response to therapy and assessment of response to local or
systemic therapies. Perfusion values have shown significant differences when
comparing normal tissue with tumors and between benign and malignant
lesions, although there is overlap between benign and malignant lesions. The
degree of tumor perfusion is potentially associated with tumor aggressiveness
as tumor-related angiogenesis determines the ability of tumors to metastasize
and, therefore, affects prognosis. On the other hand, hypoxia within the tumor
reflected by restricted perfusion limits the effect of chemotherapy and
radiotherapy, potentially allowing for prediction of response. Both, conventional
chemotherapy and targeted therapies such as angiogenesis inhibitors may
affect tumor vascularization. In contrast to conventional chemotherapy, which
mainly shows a cytotoxic effect on the tumor, angiogenesis inhibitors show
rather a cytostatic effect. Traditional tumor size-based response criteria may
underestimate the response to angiogenesis inhibitors in the early course of
treatment due to stable tumor size despite effective therapy. In contrary, CT-
perfusion imaging allows detection of decrease in tumor perfusion which
precedes decrease in size. Use of different models for perfusion calculation
such as compartmental model and deconvolution model, use of different CT-
perfusion protocols including contrast media injection protocols and inter- and
intraobserver variability when using perfusion software limit use of CT-
perfusion imaging in clinical routine.

Learning Objectives:

1. To learn about current approaches for CR perfusion techniques.

2. To understand the basic principle behind each technique.

3. To discuss radiation exposure generated by CT perfusion techniques.

4. To appreciate the clinical usefulness of these techniques in daily clinical
practice.

A-218 09:21

C. Assessment by molecular imaging
J. Grimm; New York, NY/US (grimmj@mskcc.org)

Molecular imaging describes imaging and measurements of biological
processes at the cellular and molecular level. In a clinical setting this entails
predominantly PET imaging, measuring increased glycolytic activity. However,
other radiotracers allow for detecting different and predominantly structural or
even functional entities, e.g., the imaging of PSMA in prostate cancer to detect
primary or recurrent or disease; or the imaging with amino acids, reflecting
increased amino acid metabolism in brain tumors. However, existing tracers
can also be used to explore new signatures, such as in the case of positron
lymphography using 18F-FDG to characterize sentinel lymph nodes. Lastly,
optical imaging of radiotracers has been achieved and utilized both preclinically
and clinically in novel applications. While most of clinical functional and
molecular imaging is achieved in the area of nuclear medicine, there are other
emerging areas: Intraoperative optical imaging is using available as well as
new targeted fluorescent agents, aiding the surgeon visually during surgery to
sentinel lymph nodes, remaining tumors and defining the surgical margin.
Optoacoustic imaging, where novel scanners are listening to the light
absorption in the body from either intrinsic targets or extrinsic specific contrast
agents, have reached the clinical realm and have been used to detect specific
cancers. Metabolic imaging has enjoyed a new boost beyond nuclear imaging
in the form of hyperpolarized MR imaging, enabling interrogating metabolic key
pathways to detect and characterize cancers in new ways. All this has been
supported by the development of new and specific agents, interrogating
disease signatures.
Learning Objectives:
1. To learn about the different concepts in molecular imaging.
2. To see and understand how molecular imaging might be integrated into
patient care.
3. To appreciate clinical examples where molecular imaging is already
established.
Author Disclosure:

J. Grimm: Board Member; Society of Molecular Imaging. Research/Grant
Support; NCI (Clinical Cerenkov Imaging).

09:44
Panel discussion: Where are we using functional evaluations in clinical
practice?

08:30 - 10:00 Room D

Special Focus Session

SF 5

Cystic pancreatic lesions: how to
differentiate, how to manage?

A-219 0s:30

Chairperson's introduction
C. Matos; Lisbon/PT (celso.matos@fundacaochampalimaud.pt)

Increased use of cross-sectional imaging has led to increased detection of
pancreatic cysts. Although the most commonly used management guidelines
assume knowledge of a specific cyst type, many of detected pancreatic cysts
are indeterminate. During this multidisciplinary session we will focus on the
clinical significance of small and large pancreatic cysts, we will review how to
improve diagnostic accuracy and we will underline shared decision making for
successful management.

Session Objectives:

1. To understand how imaging helps make the differential diagnosis of cystic
lesions of the pancreas.

2. To address key questions that should be answered when diagnosing an
incidental pancreatic cystic lesion.

3. To discuss how to improve patient management through multidisciplinary
interaction.

A-220 0s:35

Diagnostic accuracy of non-invasive imaging modalities for
characterising cystic pancreatic lesions
N. Kartalis; Stockholm/SE (nikolaos.kartalis@me.com)

Pancreatic cystic lesions are increasingly diagnosed due to the widespread
use of imaging studies (i.e., US, CT and MRI) in the evaluation of abdominal
pathologies and to the aging population. They encompass a variety of entities
with different biological behavior, ranging from benign lesios such as
pseudocysts and serous cystic adenomas (SCA) to premalignant and
malignant lesions, such as intraductal papillary mucinous neoplasms (IPMN),
mucinous cystic neoplasms (MCN), cystic neuroendocrine tumours and cystic
adenocarcinomas. Imaging plays a pivotal role in accurate diagnosis and
appropriate management of patients with cystic pancreatic lesions. In this talk,
we will analyze the specific imaging features of pancreatic cystic lesions on
US, EUS, CT, and MRI. Furthermore, we will discuss the accuracy of cross-
sectional imaging in the diagnosis of cystic pancreatic lesions and, finally,
comment on the added value of contrast-enhanced US and EUS in the
characterisation of cystic pancreatic lesions.

Learning Objectives:

1. To become familiar with the specific imaging features of pancreatic cystic
lesions on US, EUS, CT, and MRI.

2. To learn about the accuracy of cross-sectional imaging in the diagnosis of
cystic pancreatic lesions.

3. To understand the added value of contrast-enhanced US and EUS in
characterising cystic pancreatic lesions.

A-221 os:58

The evolving role of pathology: can we improve patient stratification?
P. Demetter; Brussels/BE (Pieter.Demetter@erasme.ulb.ac.be)

Distinguishing between the various types of cystic pancreatic lesions has
important prognostic and therapeutic implications. The sensitivity of cytology
varies depending on the expertise of the endoscopist and the pathologist.
Diagnostic accuracy can increase up to 80-90% if cytology is complemented
with measurements of CEA, amylase levels and mucin staining. Although cyst
fluid analysis is a tool in preoperative diagnosis, final diagnosis if often
obtained only after histopathological analysis. Molecular markers in the cyst
fluid are being increasingly studied in recent years. The four most common
cystic pancreatic tumours bear tumour-specific genetic alterations, such as
GNAS mutations in intraductal papillary mucinous neoplasms, B-catenin
mutations in solid pseudopapillary neoplasms and VHL mutations or loss of
heterozygosity in serous cystadenoma. Molecular tests of the aspirated cystic
fluid seem particularly useful for detecting the accumulation of genetic
mutations associated with lesion progression from early dysplasia to
carcinoma. DNA-based biomarkers have made the most progress and are
offered clinically, but prospective data are lacking and how DNA testing should
be integrated into pancreatic cyst evaluation is unclear. In addition to the
analysis of DNA, there are promising approaches in distinguishing benign and
premalignant/malignant cystic tumours by evaluating miRNA profiles. At
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present, however, molecular analyses cannot replace more conventional tests,
but should be used in parallel with them and clinical findings.

Learning Objectives:

1. To understand the carcinogenic pathway in pancreatic cystic lesions.

2. To become familiar with the most frequent molecular alterations seen in
pancreatic cystic lesions.

3. To learn how the integration of cytohistomorphology, cyst fluid biochemistry
and molecular testing helps better stratify patients before therapy.

A-222 09:21

When not to operate and when to operate an incidental cystic pancreatic
lesion
M. Del Chiaro; Stockholm/SE (marco.del.chiaro@ki.se)

Pancreatic cystic neoplasms (PCNs) are a very common group of diseases
with a prevalence of 20-30% in the general population. It is today well known
that some of these lesions (SCN) are benign. In contrast, others, can progress
from adenoma to cancer (i.e. IPMN or MCN).In front of a so different biological
behaviour, the differential diagnosis of these lesions still remains a major
clinical problem. The accuracy in pre-operative diagnosis, independently by the
diagnostic modality used, remain low and not superior to 70% even in high
specialized centers. IPMNs are the most common cystic neoplasms of the
pancreas (50%). Considering the high prevalence of these lesions and the low
incidence of pancreatic cancer, it is quite logical to understand that only the
minority of these lesions will progress to cancer. At the moment, no biomarkers
are available to discriminate the grade of dysplasia and surgery is
recommended according mostly with radiological signs. When the IPMNs are
involving the main pancreatic duct, the risk of malignancy is extremely higher.
MPD dilatation over 5-6 mm represents probably the optimal cut-off for
resection. More complicated is the management of IPMNs involving the branch
ducts (BD-IPMN). The large majority of these patients can be managed
conservatively trough a radiological follow-up. Considering however the risk of
progression, the surveillance of these patients can’t be discontinued until the
patient is potentially fit for surgery. Traditionally MCNs should be always
removed. No surgery is required for SCNs, excluding cases of symptomatic
lesions or unclear diagnosis.

Learning Objectives:

1. To become familiar with surgical options for the management of pancreatic
cystic lesions.

2. To understand how information obtained by imaging impact surgical
management.

3. To learn how to avoid unnecessary surgery in patients with benign
pancreatic cystic lesions.

09:44
Panel discussion: Are current management recommendations
appropriate?

08:30 - 10:00 Room K

Radiographers

RC 514

Successful paediatric imaging
A-223 0s:30

Chairpersons' introduction: Paediatrics: more than just 'small aduits’
(part 1)
V. Syrgiamiotis; Athens/GR (syrgiamiotisvasilis@gmail.com)

From paediatricians usually one listens the very common phrase “children are
not just small adults”. It is for sure idea for the calculation of drug doses and
the assessment of physiological parameters, the definition of child medicine in
such defensive, negative and exclusionary terms deals with some inherent
dangers and misconceptions as well. In the last decades it is a common
phrase used in radiology as well. Both children and adults belong to the human
race. Progress in medicine more often can be applied to and be of benefit to all
and the transition from childhood to adulthood should be one of continuity
rather than migration. Indeed we recognise that children, including the embryo,
fetus, infant and all life stages until the completion of adolescence, are often at
a different and increased risk from environmental hazards from that of adults.
Children often have different, and sometimes unique, exposures to
environmental hazards from those of adults. Due to their dynamic
developmental physiology children are often subjected to higher exposures to
pollutants found in air, water, food and radiation. These exposures may be
handled quite differently by an immature set of systems to the way they are
dealt with in adults. Children have a longer life expectancy. Therefore, they

have longer to manifest a disease with a long latency period, and longer to live
with toxic damage. Finally, children are politically powerless; they are
defenceless. With no political standing of their own, they must rely on adults to
protect them.

Session Objectives:

1. To appreciate strategies for successful imaging of uncooperative children
and those with disabilities.

2. To review current guidelines on imaging in suspected non-accidental injury.
3. To demonstrate potential techniques to avoid sedation during paediatric
MRI.

A-224 0s:33

Chairpersons' introduction: Paediatrics: more than just 'small adults’
(part 2)
N. Mitreska; Skopje/MK (mitreska_nadica@hotmail.com)

Paediatric radiology is a unique subspecialty of diagnostic radiology.
Radiological findings as well as diagnoses are frequently different in infants
and children from adults and knowledge and expertise are important for
evaluation of the images. The child and its parents need special care and
diagnostic methods must be appropriate selected. Mental development,
position and structure of organs, increased susceptibility to radiation are
different from adults. Reduction of radiation dose and radiation protection in
radiographic examination of children is critical. In paediatric imaging risk-
benefit dialogue obtain risk control and maximizing the benefit. Radiographers
working with paediatric patients always are facing unique problems, so they
must develop competence in knowledge, understanding and skills in paediatric
imaging. Exposure is reduced by appropriate selection of study, using non-
ionizing examination whenever possible, shielding the gonads and other
organs. Radiographer have to capture the attention of the child to keep it still,
response to verbal direction , use immobilization devices , understand the role
of the family and other modalities for optimization of exposure. For good image
quality paediatric protocols should be used to prevent repeat examinations and
sedation or general anesthesia is usually require for MRI in children under 7
years of age. Radiologist, paediatric radiologist and radiographers must create
team work, partnership and close cooperation.

Session Objectives:

1. To appreciate strategies for successful imaging of uncooperative children
and those with disabilities.

2. To review current guidelines on imaging in suspected non-accidental injury.
3. To demonstrate potential techniques to avoid sedation during paediatric
MRI.

A-225 0s:35

A. Imaging the uncooperative child and children with disabilities
C. Simcock; London/UK (clare.simcock@gosh.nhs.uk)

Paediatric radiography and imaging requires modification of techniques by the
radiographer or imaging technologist to ensure that optimal radiographs are
produced. Following textbook methods, is simply not always possible in
children and for successful outcomes, adaptation of practice is necessary.
When faced with imaging children with learning disabilities and challenging
behaviours, the task can appear daunting. There is limited literature available
to assist the radiographer to meet the needs of children with disabilities. Over
40% of children attending our institution have complex needs and it is
important that we learn strategies that both benefit the patient and result in a
successful examination across all modalities. Therefore, reasonable
adjustments should be made, whilst imaging this cohort of patients which will
ensure that the radiographers actions do not have a negative impact on future
visits to the imaging department for the patient.

Learning Objectives:

1. To learn about behaviours and disabilities that can present a challenge to
successful imaging.

2. To understand practical techniques and strategies during projection
radiography examinations.

3. To appreciate practical advice for imaging in specialist modality areas such
as CT, MRl and US.

A-226 os:58

B. Suspected non-accidental injury: best practice and advice
B.R. Mussmann; Odense/DK (bo.mussmann@rsyd.dk)

Sub optimal imaging in suspected non-accidental injury (NAI) has major
consequences for the child and family. The procedures must work properly
each time and the images must be of superior quality to point out the abusers
and withdraw the suspicion when no abuse has taken place. Furthermore,
performing NAI imaging is a specialist task and special attention should be
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paid to radiation dose, image quality ,and number of projections. The talk will
focus on current guidelines and legal issues in NAl imaging.

Learning Objectives:

1. To appreciate non-accidental injury imaging as a highly specialised
procedure.

2. To understand the image quality requirements in non-accidental injury
imaging.

3. To be aware of the legal aspects of performing non-accidental injury
imaging.

A-227 09:21

C. Reducing the need for sedation and anaesthesia in MRI: the role of
play therapy and other techniques
J. Gardling; Lund/SE (jenny.gardling@med.lu.se)

When a child undergo MRI the unfamiliar environment, meeting new
healthcare professionals and the need to keep still might imply anxiety, fear
and/or stress. Depending on the child’s age or inability to comply, sedation or
general anaesthesia may be required, which implies risks and additional
anxiety and discomfort for the children and their parents. Previous research
have shown that children needs to have their parents close, play and feel joy,
participate in care and have good relation with the healthcare professionals.
Furthermore, children needs to know what to expect as this enables them to
handle the situation better with increased coping and compliance, and with
decreased anxiety. Age-appropriate information and preparation procedures
have shown an impact on the child’s anxiety and their ability to comply during
different procedures. It have also shown to decrease the need for general
anaesthesia. Since children learn and understand situations differently
depending on age and cognitive development combining different information
and preparation procedures might be considered as an advantage.

Learning Objectives:

1. To review the current use of sedation and anaesthesia in paediatric MRI.

2. To understand how play therapy and other techniques can be used to
prepare patients for imaging.

3. To become familiar with practical skills and techniques that might reduce
sedation rates in paediatric MRI.

09:44
Panel discussion: How to avoid mistakes and to learn from working with
paediatrics?

08:30 - 10:00 Room M 1

Joint Session of the ESR and EFOMP

ESR/EFOMP

CT screening: benefits, doses and
associated risks

Moderators:
J. Damilakis; Iraklion/GR
D. Tack; Baudour/BE

A-228 0s:30

Dose and risk assessment
M. Brambilla; Novara/IT (marco.brambilla@maggioreosp.novara.it)

The radiation output of a CT system can be measured in a consistent and
robust fashion through CT dose indexes (CTDIw for axial scans and CTDIvol
for spiral scans). The CTDI tells precisely how the machine was operated, and
it can be used, in conjunction with information regarding patient size and the
scanned anatomy by mean of the dose length product (DLP), to estimate
patient dose. The CTDI and DLP values are not, however, patient dose
estimates. Similarly, the use of effective dose and the application of the
nominal coefficient of risk, averaged over sex, several populations and all ages
to calculate the cancer risk is in principle inappropriate. Estimates of individual
patient risk, and epidemiologic studies assessing potential late effects, must
use patient size-specific organ dose estimates in conjunction with the BEIR VII
model. The BEIR VII committee has derived risk models for cancer mortality.
The models consider the cancer site, sex, age at the exposure and attained
age. Risks models have been developed for leukaemia, solid cancers in some
organs and for all solid cancers combined. The cancer risks are non-zero only
after a latency period (5 years for solid cancer and 2 years for leukaemia). For
practical purposes, at typical dose levels encountered in X-ray diagnostics, risk
of exposure-induced death (REID) and lifetime attributable risks (LAR) can be
interpreted to present the excess radiation-induced cancer risk and their

numerical values are close enough to be interpreted identical considering the
uncertainties involved in the models.

Learning Objectives:

1. To learn about the correct methodology to assess the stochastic risk
associated with radiation exposure.

2. To understand the differences between exposure indexes (CTDI, DLP, etc.),
organ doses, effective doses and risk.

3. To appreciate the risks associated with CT screening.

A-229 0s:50

Quantitative benefit-risk analysis
J. Damilakis; Iraklion/GR (damilaki@med.uoc.gr)

CT is an important tool for screening such as lung cancer screening and
colorectal cancer screening in high-risk patients. Can screening reduce
mortality? Are radiation doses and radiogenic risks associated with the above
screening methods an important disadvantage for their acceptance as a mass
screening tool? Studies have found that screening with low-dose CT could
reduce lung cancer mortality by 20% in comparison with chest radiography.
Decision for CT screening should be based on careful consideration and
discussion between patient and health care provider. Low dose CT screening
for lung cancer has its risks. Thus, individuals screened with low dose CT have
a high rate of false positive results that may lead to unnecessary follow-up
invasive testing for example bronchoscopy or biopsy. Another point of concern
is radiation dose from low dose CT. Patient dose from a low-dose chest CT
examination is about 1.5 mSv. Little information exists in the literature
regarding the risk for radiation-induced cancer following low dose CT for lung
cancer screening. Studies are needed to determine absorbed doses to the
primarily irradiated radiosensitive organs of female and male patients
subjected to low-dose CT screening for lung cancer on modern multi-slice CT
scanners and assess the potential risk of radiation-induced cancer for a typical
patient cohort subjected to screening. CT colonography (CTC) has been used
as a method to screen for colorectal tumours as well as for large colorectal
polyps mainly because of its accuracy, less-invasiveness in comparison with
colonoscopy and potential for detection of extra-colonic abnormalities. Effective
dose from CTC ranges from about 3 mSv to about 9 mSv. A single low-dose
CTC would result in about a 0.01% lifetime cancer risk, i.e., 1 in 10000 for a
typical patient cohort.

Learning Objectives:

1. To learn about medical benefits of CT screening and how they can be
expressed quantitatively.

2. To compare the benefits of CT screening with potential radiogenic risks.

3. To learn the limitations of benefit-risk analyses.

A-230 o09:10
Breast CT
W.A. Kalender; Erlangen/DE (willi.kalender@imp.uni-erlangen.de)

Efforts of improving the early detection of breast cancer are a necessity further
on. Breast screening programs are being criticized frequently because of their
cancer detection rates considered as too low. X-ray computed tomography
(CT) has been proposed and evaluated multiple times as a potential alternative
method for breast imaging. All efforts shown so far suboptimal because of their
limited spatial resolution and high patient dose when compared to
mammography. In consequence, we developed a new concept for breast CT
(BCT) aiming at both high isotropic spatial resolution of about 100 pm and
average glandular dose levels of 5 mGy or below. For this we chose single
photon-counting technology, not available in CT so far, combined with spiral
scanning. The complete scanner concept was evaluated by simulations and
measurements; the results for dose and technical image quality parameters
were confirmed. For comparison purposes, lumpectomies and mastectomies
were imaged with digital mammography, breast tomosynthesis and BCT; these
tests also confirmed expectations. The direct-conversion photon-counting
detector technology showed revealed BCT’s unprecedented performance. It
provided the highest quality in imaging microcalcifications in specimens;
combined with contrast medium injection as in standard clinical CT use, it
outperformed the other modalities. Conclusion: CT scanners dedicated to
breast imaging with photon-counting detectors and spiral scan capability can
provide superior, unprecedented performance.

Learning Objectives:

1. To learn about early efforts at CT imaging of the breast.
2. To note image quality requirements for improving breast cancer diagnosis.
3. To understand the importance of advanced detector technology for the low-
dose high-resolution breast CT.
Author Disclosure:

W.A. Kalender: Consultant; Bayer Pharma AG, Advanced Breast-CT GmbH.
Shareholder; Advanced Breast-CT GmbH.
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A-231 09:30

How to communicate
G. Paulo; Coimbra/PT (graciano@estescoimbra.pt)

Medical imaging departments present an excellent test environment to study
interventions to enhance patient satisfaction as: (a) the imaging environment is
highly complex and workflow and time schedule constraints are extensive; (b)
there is a wide spectrum of patients referred from multiple clinical specialties
whose conditions vary in acuity, ranging from outpatients undergoing routine
examinations to critically ill patients undergoing emergency imaging studies.
Research indicate that training radiologists and radiographers to make simple
modifications in their language and behavior, during patient, care can
significantly impact patient satisfaction which can impact quality-of-care. We
need to incorporate into our daily practice the fact that the 21st century patients
have higher expectations and are becoming more demanding, as they are
progressively being part of the process and therefore have access to
information, allowing them to make better informed choices. Imaging
departments should adopt communication strategies and policies in the new
digital environment, explaining the procedure in an understandable manner,
adapted to patient social and economic characteristics, with the objective to
give the patient the adequate information for him/her to be able to make a
proper decision. Radiographers usually are the ones that contact with patients
and are the only professionals who might notice duplicate or inappropriate
examinations before they occur and the ones to be asked about the risk.
Therefore, its crucial to develop guidelines with clearly defined roles and
responsibilities on how to communicate risks in a harmonized way, to avoid
patient misinterpretation in their imaging clinical pathway.

Learning Objectives:

1. To become familiar with the principals of patient communication strategies.
2. To be aware of patients' needs and fragilities at the point of care.

3. To understand the patients' fears and perceptions about risk.

cyclops lesions), assessment of meniscus re-tear after surgical repair and
assessment of the success after cartilage repair procedures.

Learning Objectives:

1. To become familiar with the most frequently used surgical techniques for
meniscal repair, ligament reconstruction and cartilage repair techniques.

2. To learn about potential postoperative complications.

A-234 09:30

C. Postoperative ankle and foot
M.J. Ereno Ealo; Galdacano/ES (mjereno@gmail.com)

Foot and ankle traumatic pathologies are frequent conditions, and sometimes
cause big deformities. Our objectives are to focus on all aspects of diagnosis,
treatment and subsequent management of these injuries. The most current
and innovative techniques of internal fixation and their applications will be
showed. Identifying problems and complications and also talking about
reconstructive surgery of the lower extremity is important. Very different injuries
and cases are detailed: surgical management and complications of high-
energy distal tibial and pilon fractures, other fractures like calcaneus, talus,
lisfranc, toe and forefoot fractures and stress fractures. Other conditions like
Achilles pathology, bunions, diabetic (Charcot) foot, Morton's neuroma,
hammer toe, tarsal coalition, and adult acquired flatfoot are also shown.
Patients with arthroplasty, arthrodesis, triple fusion, ankle replacement should
be recognised

Learning Objectives:

1. To become familiar with the most frequently used surgical techniques for
osteosynthesis, instability, tendon repair and arthroplasty and their imaging
appearance.

2. To learn about potential postoperative complications.

08:30 - 10:00 Room M 3

09:50
Discussion
08:30 - 10:00 Room M 2

E3 - ECR Master Class (Musculoskeletal)

E3 526a

State-of-the-art imaging of postoperative
joints

Moderator:

M.F. Reiser; Munich/DE

A-232 0s:30

A. Postoperative shoulder
C.W.A. Pfirrmann; Zurich/CH

Imaging of the postoperative shoulder is challenging because of various
surgical techniques, distorted anatomy and the presence of artifacts because
of metallic implants. The most commonly performed surgical procedures
include rotator cuff reconstruction, instability surgery, and joint replacements.
The radiologists should have knowledge of these techniques. In this
presentation these surgical techniques, the normal imaging findings after these
procedures and the abnormal findings as well as imaging strategies will be
discussed.

Learning Objectives:

1. To become familiar with the most frequently used surgical techniques for
glenohumeral instability, subacromial decompression, rotator cuff repair, and
arthroplasty and their imaging appearance.

2. To learn about potential postoperative complications.

A-233 09:00

B. Postoperative knee
E.H.G. Qei; Rotterdam/NL (e.oei@erasmusmc.nl)

In this masterclass we will review the indications for the most commonly
performed surgical techniques in the field of meniscal repair, knee ligament
reconstruction, and knee cartilage repair, followed by a brief explanation of the
surgical procedure. We will also highlight recent advances in joint preserving
procedures around the knee. Of each discussed technique, the normal
postoperative appearance on imaging will be presented, with an emphasis on
MR imaging. This is followed by a discussion on the assessment of potential
complications. Among the discussed topics will be complications after ACL
reconstruction (tunnel positions, graft rerupture, impingement, arthrofibrosis,

Interventional Radiology

RC 509

Musculoskeletal interventions: what every
radiologist should know

Moderator:
A. Gangi; Strasbourg/FR

A-235 0s:30

A. Musculoskeletal ablation and embolisation
A. Basile; Catania/IT (basile.antonello73@gmail.com)

During the past decade we have seen an increasing role of interventional
radiology (IR) in the treatment of musculoskeletal both benign and malign
lesions with palliative or curative goal. A common indication for treatment is the
presence of localized pain, furthermore in some situation the disease
progression can lead to pathologic fracture, with or without mechanical
instability. Most frequent malign lesions are spinal and bone metastases.
Percutaneous tumor ablation is performed under imaging guidance and
generating cytotoxic temperatures that cause tumor necrosis. Ablation may be
considered for example for symptomatic spinal metastases, with tumor control
indication, for uncomplicated painful spinal metastases and stable pathological
vertebral compression fracture. Ablation can be also performed in association
to radiation therapy with a better control of local tumor; also vertebral
augmentation can be performed as fracture prophylaxis at the same time as
ablation through the same percutaneous access cannula. There are many
instruments employed for the treatment of the bone lesions: ablation (thermal
ablation with radiofrequency, microwaves MW, laser ablation and magnetic-
resonance-guided focused ultrasound surgery MRgFUS and cryoablation),
osteoplasty and vascular procedures. Another indication for percutaneous
ablation are painful benign tumours such as osteoid osteoma, osteoblastoma,
chondroblastoma, osteochondroma, giant cell tumour, aneurysmal bone cyst,
eosinophilic granuloma, vertebral haemangioma and fibrous dysplasia; all
these lesions can be treated either via ablation and/or embolisation.
Embolisation can be also performed in the preoperative management of bone
metastases to reduce perioperative blood loss. Physicians involved in the care
of patients with oncological musculoskeletal disease should be familiar with
these treatments and refer patients appropriately based on best available
evidence. This is challenging, but necessary because of the increasing
diagnosis of this kind of lesions and the major role that the IR will assume in
the future in this field.
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Learning Objectives:

1. To appreciate the indications for ablations and embolisation.

2. To learn about different techniques and combination of them.

3. To discuss the results and literature data of interventional radiology
procedures.

A-236 09:00

B. Vertebral augmentation and discectomy techniques: can we challenge
surgery?
D. Filippiadis; Athens/GR (dfilippiadis@yahoo.gr)

Vertebral augmentation and discectomy techniques: can we challenge
surgery? Vertebral augmentation techniques include standard vertebroplasty or
vertebral augmentation on terms of balloon kyphoplasty or percutaneous
implant insertion combined to PMMA injection. Indications include osteoporotic,
traumatic, pathologic, and cancer-related fractures as well as benign (eg
symptomatic atypical aggressive hemangiomas) or malignant (e.g., metastatic)
lesions. Under proper patient selection these techniques provide pain relief and
functional improvement along with spine alignment height restoration and
endplate reduction. Additionally, kyphotic angle restoration or maintenance
seems to prevent future vertebral fracture in the adjacent levels and improved
sagittal balance. Studies in the literature report that load distribution in patients
with vertebral fractures post vertebroplasty returns to values of normal
population. Variety in the morphology, location, and etiology of vertebral
fractures demands a tailored patient centered approach. Percutaneous
technique for intervertebral disc herniation and discogenic pain can be either
decompression or biomaterial implantation techniques. The former can be
classified into mechanical (discectomy), thermal (RF, laser, coblation, IDET) or
chemical (Discogel, ozone) methods whilst the later include hydrogel, PRP and
stem cell therapies. Decompression techniques are indicated for small- to
medium-sized symptomatic contained hernias. Percutaneous techniques are
performed as outpatient, low cost procedures and are governed by good
patient compliance, high success (75-85%) and low complication rates (<1-
2%). In case of treatment failure, percutaneous techniques can be repeated
without interfering with surgery at a later stage. Percutaneous vertebral
augmentation and discectomy techniques compared to surgical approaches
are favored in terms of reduced blood loss and operating time, shorter hospital
stay, fewer complications, and less postoperative pain.

Learning Objectives:

1. To appreciate the rationale for the using of interventional radiology
procedures.

2. To learn about different techniques and treatment strategy.

3. To discuss results and literature data in comparison with other treatments.

A-237 09:30

C. Bone biopsy and pain treatment using cone-beam CT (CBCT)
L. Tselikas; Villejuif/FR (lambros.tselikas@gustaveroussy.fr)

Oncology has dramatically changed the last decade, and new therapies have
been proven to be effective in metastatic cancer patients. But bone tumours
remain difficult to treat, and interventionnal radiology plays a key role in their
management. Both biopsy, ablation and consolidation techniques are feasible
and effective with a very good safety profile. Cone beam CT is the guidance
method of choice because because of its versatility, and comfort of use.
Guiding softwares are mandatory to improve te technic results and take full
advantage of this technology. Futur developments including combined guiding
systems based on optic or electromagnetic needle position estimation and
dose reduction solutions.

Learning Objectives:

1. To appreciate the high imaging quality and guidance accuracy using CBCT
for biopsy and pain treatment.

2. To learn about the advantages of CBCT-guided interventions, reconstruction
algorithms, image enhancement and dose reduction.

3. To discuss about techniques, limitations of CBCT and future applications.

08:30 - 10:00 Room M 4

E3 - ECR Master Class (Vascular)

E3 526b
TEVAR/EVAR: where we are and where we
are going

Moderator:
F. Fanelli; Rome/IT

A-238 o0s:30
A. TEVAR
H. Rousseau; Toulouse/FR (rousseau.h@chu-toulouse.fr)

Thoracic endovascular aneurysm repair (TEVAR) has proven to be a safe and
effective therapy. In the last 2 decades, TEVAR has been established as first-
line treatment for most descending thoracic aortic pathology due to reductions
in perioperative morbidity and mortality compared to open surgical repair.
Improvements in materials, reduction in delivery sheath size, improved
conformability, tapered grafts, and a wider range of sizes have improved
TEVAR applicability and outcomes over this initial decade of widespread use,
for traumatic aortic transection, aneurysms, as well as acute and chronic type
B aortic dissection. Looking into the future, industry and physicians are working
together to improve thoracic stent-graft design (branched and fenestrated
stent-grafts, chimney technique) to further improve safety, effectiveness, and
applicability to a wider range of patients and aortic pathologies. Treatment of
the ascending aorta remains less established, but is expected to evolve as
technology allows integration of ascending, and arch devices. Hybrid ORs
combining optimal imaging with the ideal environment to perform complex
open and endovascular operations are available, allowing several features
such as CTA fusion, CB-CT, and low-dose protocols to reduce the radiation
exposure to a patient and an operator.This presentation will review the
indications, technical aspects and results of endovascular TAA repairs. We
also examine the advantages and limitations of new stent graft treatment of the
arch and our experience in technological innovation in performing these
complex procedures.

Learning Objectives:

1. To understand the evidence supporting endovascular therapy vs surgery.

2. To learn what is new for aortic arch disease.

3. To learn the impact of technological innovation in planning and performing
the procedure.

A-239 09:00
B. EVAR
E. Brountzos; Athens/GR (ebrountz@med.uoa.gr)

To understand the evidence supporting endovascular therapy vs surgery
EVAR is the method of choice because three principal, randomised controlled
trials have shown better 30-day mortality for EVAR compared to open surgery.
However, the mortality benefit was lost (catch-up of mortality) after 2 to 5
years. The main cause of aneurysm-related mortality in the EVAR group was
secondary aortic sac rupture, caused by late device failures. Careful patient
selection, diligent adhesion to instructions for use and meticulous life long
imaging follow up are mandatory for a successful EVAR. Thoracobdominal
aneurysms are rare and various. Open surgery carries a mortality rate of 2-
12% depending on the aneurysm type. Endovascular treatment includes the
use of fenestrated and branched devices with high technical success rates and
significant improvement in perioperative mortality. Additional strategies such as
hybrid techniques and parallel grafts (chimneys and snorkels) are also
successful. Standard EVAR requires bilateral or unilateral surgical exposure of
the common femoral artery. Complications specific for this surgical procedure
include hematoma (5%), seroma (10%), and femoral nerve damage. Following
the introduction of the new low profile devices and the development of the
suture mediated closure devices EVAR can be performed without the need of
surgical cut down. Recent studies have shown that percutaneous EVAR is
possible with 96-100% technical success rates, with complication rates less
than 2%.

Learning Objectives:

1. To understand the evidence supporting endovascular therapy vs surgery.

2. To learn what is new for thoracoabdominal aortic disease and iliac axis.

3. To learn when and how to perform a percutaneous approach.
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A-240 09:30

C. Post-EVG complication
R. Uberoi; Oxford/UK (Raman.Uberoi@ouh.nhs.uk)

Abdominal endovascular repair (EVAR) and thoracic endovascular aortic repair
(TEVAR) have become an accepted alternative to surgery for the treatment of
aortic pathologies, particularly aneurysm disease and dissections. Lifelong
surveillance is obligatory following EVAR and TEVAR to monitor the aortic
morphology and detect associated complications. The main imaging
techniques used in evaluating TEVAR follow up are computed tomography
angiography (CTA), magnetic resonance angiography (MRA) and catheter
angiography in assessing the technical success, outcome and complications,
which may necessitate re-intervention. In the abdominal aorta ultrasound
(duplex) including contrast enhanced ultrasound (CEUS) with plain X-ray may
also be used as alternative imaging modalities. Of these, computed
tomography angiography offers a fast, accessible and sensitive imaging
modality and is established as the default surveillance tool. Long term common
complications include thrombosis, limb kinking and occlusion, aneurysm sac
leak which may result in persistent pressurisation of the sac called endoleaks
type I-V. Device migration, and device failure can contribute to endoleaks and
need to be closely monitored. Type | and Il endoleaks need urgent treatment
usually with placement of a proximal or distal cuff and or relining of the graft.
However not all type Il endoleaks need treatment, but where there is continued
sac expansion or aneurysm development his will require embolization of
feeding vessels. Type IV is less common with the newer devices and usually
resolve over a period of weeks and months. Type V endoleaks also may
require relining of the whole device or conversion to an open procedure.
Learning Objectives:
1. To learn about individualised post-EVG surveillance programme.
2. To learn which are the most common complications.
3. To understand how to select and perform the optimal treatment.
4. To understand the role of contrast-enhanced US (CEUS).
Author Disclosure:

R. Uberoi: Advisory Board; merit. Grant Recipient; Gore and Bolton. Speaker;
Spectranetics.

08:30 - 10:00 Room M 5

E3 - ECR Academies: Update on Hepatobiliary Imaging

E3 520
Imaging of HCC

A-241 0s:30

Chairperson's introduction
A. Palké; Szeged/HU (palkoand@gmail.com)

Imaging of hepatocellular carcinoma is one of the important tasks of abdominal
radiology. Early detection and accurate characterisation of this disease is
challenging, especially in cases of advanced cirrhosis, nevertheless of utmost
importance since it allows for conducting timely and effective treatment which
may be curative or palliative, depending on the overall condition of the patient.
Speakers of this session introduce the state of the art CT and MRI examination
techniques, the typical morphological characteristics of HCC, the objective
criteria for establishing the diagnosis and the difficulties of differential
diagnosis.

A-242 0s:35

A. CT or MRI for diagnosis and follow-up?
G. Brancatelli; Palermo/IT (gbranca@yahoo.com)

Multiphasic CT and MRI allow non-invasive diagnosis of hepatocellular
carcinoma in cirrhotic patients. Moreover, they are able to stage the tumour
burden to choose the most appropriate treatment for each patient.
Furthermore, they have a role in the follow-up of; (1) indeterminate nodules
such as LI-RADS 3 and (2) treated HCC nodules to confirm the effectiveness
of treatment or to detect residual tumour or recurrence. LI-RADS is a
classification system that allows; (1) predicting with CT and MR the likelihood
that a lesion is HCC in patients with chronic liver disease or cirrhosis and (2)
standardising terminology among different centers.

Learning Objectives:
1. To understand the CT and MR imaging protocols to identify HCC in cirrhotic
liver.
2. To be familiar with LI-RADS .
3. To review the role of each modality in detecting, staging and follow-up of
HCC.
Author Disclosure:
G. Brancatelli: Speaker; Bayer.

A-243 09:03
B. Early HCC and well-differentiated HCC
C. Ayuso; Barcelona/ES (cayuso@clinic.ub.es)

Non invasive criteria for the diagnosis HCC 210 mm in patients with liver
cirrhosis are based on the developement of neoangiogenesis and on the
progressive reduction of portal supply within the tumour, leading to the
characteristic arterial wash-in and portal wash-out pattern detected on dynamic
CT/ MR studies performed with extracellular contrast agentes (CA). Imaging
criteria have a sensitivity of 60% and a specificity close to 100% for the
diagnosis of small HCC. When RM is obtained with gadoxetic acid, the arterial
and early portal phases demonstrate also the typical wash-in/wash-out pattern
of HCC. In the transitional and hepatobiliary phases, another key imaging is
found, the hyposignal intensity of close to 90% of HCCs compared to the
surrounding liver parenchyma, based on the progressive reduction/absence of
the expresion of organic anion transporting polypeptides (OATPs) during the
hepatocarcinogenesis process. LI-RADS can be applied on CT, on MR
independenly of the CA used, and also on contrast enhanced ultrasound. The
sensitivity, specificity and interobserved concordance of the stanadardised
imaging interpretation do not have strong proscpective data availble. Early
diagnosis is the only way to improve the outcome of patients with HCC. Up to
now, the active work-up for the diagnosis of HCC is recommended for new liver
lesion 210 mm detected in the context of surveillance programmes. A confident
imaging diagnosis of HCC in smaller lesions is limited and treatment of such a
tiny possible pre-malignant but not confirmed HCC lesions is not
recommended to avoid overdiagnosis and overtreatment.

Learning Objectives:

1. To review key imaging criteria of HCC in a cirrhotic liver.

2. To be able to differentiate HCC from other lesions in a cirrhotic liver.

3. To reflect the role of early diagnosis of HCC in the management of the
patient.

A-244 09:31

C. Mimickers and pitfalls
D. Akata; Ankara/TR (dakata@hacettepe.edu.tr)

HCC can develop in non-cirrhotic liver and even without identifiable risk
factors. In this setting it is more likely to manifest as a symptomatic dominant
lobulated mass. Non-invasive diagnostic criteria such as, arterial enhancement
and subsequent “washout” during portal venous or equilibrium phases on both
CT and MR are present in more than 90% of cases. The imaging findings of
HCC are the same in both cirrhotic or non-cirrhotic liver. However, focal liver
lesions mimicking HCC in non-cirrhotic liver are different than the ones in
cirrhotic liver. This presentation describes the typical and atypical imaging
features of common hypervascular lesions such as hemangiomas, focal
nodular hyperplasia, metastasis, cholangiocarcinoma and fat containing liver
lesions such as angiomyolipoma and adenomas. It outlines a general approach
to distinguishing between benign and malignant hepatic lesions. The role,
pearls, and pitfalls of the hepatobiliary specific contrast agents as well as
diffusion weighted imaging in the detection and characterization of the lesions
will be discussed in detail.

Learning Objectives:

1. To review a diagnostic algorithm to detect HCC mimics in non-cirrhotic liver.
2. To review the imaging characteristics of a wide spectrum of potential pitfalls.
3. To understand the potential role of extracellular and hepatobiliary contrast
agents as the problem solvers.
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10:30 - 12:00 Room A

10:30 - 12:00 Room X

E3 - ECR Academies: Interactive Teaching Sessions for Young
(and not so Young) Radiologists

E3 621

Basic breast imaging
A-245 1030

A. Calcifications in mammography
C.S. Balleyguier; Villejuif/FR (Corinne.BALLEYGUIER@gustaveroussy.fr)

Breast calcifications are common findings detectable on mammography.
Breast calcifications are most likely benign; nevertheless irregular
microcalcifications cluster may be the only imaging findings suggesting a
ductal carcinoma in situ (DCIS). Analysis of microcalcifications on
mammography remains on magnification views; size, density, number,
pleomorphism and distribution within the breast have to be carefully analysed
to differentiate benign and suspicious microcalcifications clusters. Benign
calcifications are categorised as BI-RADS 2 and are more likely round, regular,
with a calcified rim, tea-cup or egg-shell shape. Suspicious microcalcifications
may be amorphous, irregular, with a linear or segmental distribution. When a
microcalcifications cluster is categorised as BI-RADS 4, a stereotactic biopsy
should be performed. Ultrasound may be performed first to detect non-calcified
mass. Vacuum assisted stereotactic biopsy with at least 6 11 Gauge samples
must be performed. New technologies such as BLES biopsy, associating
biopsy and radiofrequency can be performed to remove entirely the cluster. In
this topic, biopsy techniques and diagnostic strategies to diagnose
microcalcifications will be presented on a basis of clinical cases.

Learning Objectives:

1. To become familiar with different types of calcifications.

2. To learn the differential diagnosis of different calcifications.

3. To learn the different tools to biopsy calcification clusters.

A-246 11:15

B. Asymmetry and architectural distortion
L.J. Pina Insausti; Pamplona/ES (ljpina@unav.es)

Asymmetries and architectural distortions: Asymmetries are unilateral deposits
of fibroglandular tissue not conforming to the definition of a mass. Four types of
asymmetries can be considered: (1) Asymmetry as an area of fibroglandular
tissue visible on only one mammographic projection, mostly caused by
superimposition of normal breast tissue. (2) Focal asymmetry visible on two
projections, hence a real finding rather than superposition. (3) Global
asymmetry consisting of an asymmetry over at least one quarter of the breast
and is usually a normal variant. (4) Developing asymmetry new, larger and
more conspicuous than on a previous examination After the detection of one of
the previous asymmetries, it is mandatory to compare with previous
mammograms, if available. Palpation and additional techniques can be used to
study the lesion, such as spot compressions, tomosynthesis, US and in some
cases MRI. A biopsy is needed if malignancy cannot be excluded. The term
architectural distortion is used when the normal architecture is distorted with no
definite mass visible. This includes thin straight lines or speculations radiating
from a point, and focal retraction, distortion or straightening at the edges of the
parenchyma. Architectural distortion can also be seen as an associated
feature. Tomosynthesis is a very sensitive technique to detect architectural
distortions. Surgery, radial scar and carcinoma are the most common causes
of distortions. A biopsy is mandatory if a surgical scar is excluded. The
management of radial scars needs further work-up after a core needle biopsy:
both surgery or vacuum-assisted biopsy can be used.
Learning Objectives:
1. To understand the concept of asymmetry and architectural distortion.
2. To become familiar with the respective imaging features.
3. To learn about the diagnostic approach using all breast imaging modalities.
Author Disclosure:

L.J. Pina Insausti: Speaker; Speaker in session organized by SIEMENS.

EuroSafe Imaging Session

EU 2

Strategies for dose reduction in computed
tomography: from technical concepts to
clinical practice

Moderator:
R.W.R. Loose; Nuremberg/DE

A-247 10:350

Chairperson's introduction
W. Stiller; Heidelberg/DE (wolfram.stiller@med.uni-heidelberg.de)

In the field of computed tomography (CT) technical improvements have
constantly extended the range of clinical applications and made new
radiodiagnostic indications accessible. As CT examinations always involve the
exposure of patients to ionizing radiation, dose reduction is an imperative when
applying CT in clinical practice and approaches for reducing the dose
associated with CT are required. To this end, different strategies for dose
reduction in CT have been developed, spanning technical approaches as well
as specific examination techniques applied in clinical practice. To date, several
technical possibilities such as automated tube current modulation and voltage
selection as well as dynamic beam collimation are available for reducing the
dose associated with CT examinations. Of late, methods for iterative image
reconstruction in CT enable noise suppression in image data, which may be
exploited for enabling further dose reduction. While all scanner technology
currently available should be exploited for reducing the radiation exposure of
CT examinations in general, this is especially important in pediatric CT
imaging. Careful selection and individual adaptation of the CT protocol
parameters to each specific diagnostic task have the potential to enable
systematic dose reduction, e.g., for pediatric and chest CT examinations. While
dose reduction is imperative in CT, excessive reductions will result in a loss of
diagnostic image quality. In clinical routine, dose reduction of CT examinations
therefore is limited by the image quality requirements inherent to each specific
diagnostic task that have to be fulfilled for ensuring confident diagnosis.
Session Objectives:

1. To raise awareness of different strategies for dose reduction in computed
tomography.

2. To learn about and understand technical concepts facilitating dose reduction
inCT.

3. To become familiar with methods for dose reduction in CT applied in clinical
practice.

A-248 10:35

Systems for dose reduction in CT: more than automated exposure
control
M. Prokop; Nijmegen/NL

"no abstract submitted”

Learning Objectives:

1. To learn about the technical possibilities available for reducing the dose
associated with CT examinations.

2. To become familiar with the functionality of technical systems for dose
reduction in CT.

3. To understand the potential and limitations of these dose reduction systems.

A-249 10:51

Iterative image reconstruction for dose reduction in CT: technical
background and concepts for clinical practice
P.B. Noél; Munich/DE (peter.noel@tum.de)

After introduction in the 1970s, computed tomography has developed to be a
major tool in day-to-day clinical routine. A rapid growth in CT examinations can
be attributed to its wide availability, speed, and diagnostic benefits. In the same
time, public health concerns have arisen with respect to patient and population
radiation dose. Industrial and academic CT development teams have,
therefore, worked on strategies to reduced radiation exposure from CT, for
example, with concepts like: tube-current modulation, over-beam reduction, or
organ-specific dose reduction. Over the last decade one promising
development is the paradigm of advanced reconstruction algorithms. The idea
of this software solution is to reduce image noise and improve image quality.
Image noise as well as image quality are directly linked to the radiation
exposure, and thus the reduction of noise 