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E* 121

Emergency radiology |
A-001 o8:30

A. Brain trauma
M. Smits; Rotterdam/NL (marion.smits@erasmusmc.nl)

Neurotrauma is a major cause of death and disability and accounts for up to
10% of all emergency department visits. Most patients with head trauma are
classified as having minor head injury, defined as no or brief loss of
consciousness, amnesia and a Glasgow Coma Score (GCS) of 13-15. Brain
injury is, however, fatal in 10% of all head injury patients, while 5-10% suffer
permanent serious neurological deficits. A further 20-40% of patients are left
moderately disabled. CT is the modality of choice for assessment of brain
injury in the acute setting, while MRI is more commonly used as a secondary
modality in the subacute or chronic stage. Direct consequences of brain injury
include fracture, contusion, haematoma and vascular injury, which are
generally well known and easily appreciated. Findings of indirect
consequences, however, such as herniation, brain swelling and vascular
complications, are sometimes subtle and easy to overlook. In this case-based
presentation, | will outline the common findings of direct brain injury
consequences and specifically focus on the less common findings of indirect
consequences.

Learning Objectives:

1. To understand the different types of brain trauma.

2. To become familiar with the differential diagnosis.

A-002 09:15

B. Peripheral vascular injury
J. Ferda; Plzen/CZ (ferda@fnplzen.cz)

Penetrating vascular trauma is caused by direct vessel damage, which exhibits
visible bleeding with an extensive blood loss. Blunt trauma injures vessels by
crushing, distraction or shearing which leads to dissection, thrombosis and
consequent ischaemia and/or invisible bleeding. Unrecognised and
uncontrolled haemorrhage can rapidly lead to the demise of the trauma patient.
Unrecognised and untreated ischaemia can lead to limb loss, stroke and
multiple organ failure. Proper imaging has to be done to recognise the vascular
injury and to decide if surgical or endovascular repair should be used. In
injuries caused by high energy and/or high velocity, CT angiography is the
method of choice to determine the site of active extravasation or the vessel
occlusion even if the patient is in the condition of centralised circulation. Some
bleedings are delayed after restoration of systemic blood pressure, especially
in pelvic region. In low-energy low-velocity trauma, the development of the
signs of vascular trauma could be hidden - ultrasound aims to detect the
pseudoaneurysms as well as the intramural haematoma or thrombosis. The
imaging of the bleeding artery or occluded vessel is crucial to consequent
therapy. The injuries with tissue loss and destruction of the skeleton are
preferably indicated to surgical treatment. Where it is possible to penetrate the
injured segments by the wire, the endovascular approach is preferable, with
the exception of the simple embolization to stop bleeding. During the
presentation, the illustrative cases of penetrating injury, the blunt injury
including the crossroads of imaging and treatment will be shown.

Learning Objectives:

1. To understand the different types of peripheral vascular injury.

2. To become familiar with the different imaging techniques.

3. To become familiar with interventional treatment options.

Gl Tract
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Assessing inflammation and fibrosis in
Crohn's disease

A-003 o0s:30

Chairman's introduction
A. Laghi; Latina/IT (andrea.laghi@uniroma1.it)

Diagnostic imaging plays a major role in the decision-making process of
patients affected by Crohn’s disease (CD), both at the time of diagnosis and
throughout the course of the disease. One of the most relevant clinical
problems in current management of patients affected by CD is represented by
the assessment of inflammation and fibrosis. The two entities should not be
considered separately, since they coexist in most of the patients. A correct
quantification of the prevalent entity is extremely important, since the patient
should be referred for medical therapy if inflammation predominates, whereas
either endoscopic dilatation of the stricture or surgery becomes necessary if
fibrosis is prevalent. Cross-sectional imaging (CSl) modalities, including
ultrasound (US), multidetector-CT (MDCT) and MR imaging (MRI), can provide
useful information, particularly for inflammation, less for fibrosis. Contrast-
enhanced US (CEUS) has been shown to correlate with disease activity and
severity, in comparison with endoscopic score of severity. Data about CEUS
and fibrosis are controversial, although a quantitative data analysis seems the
most valuable approach. Very promising results have been recently obtained
with US elastography. Current data with MDCT highly correlate with disease
activity and severity, but not with fibrosis. Dual-energy analysis might improve
MDCT performances. MRI correlates not only with inflammation, but also with
fibrosis, particularly if multiparametric analysis is performed. This analysis
includes the evaluation of pattern of enhancement, late enhancement and the
analysis of T2 signal. In the next future, other MR techniques are under
evaluation, such as T1 mapping and magnetization transfer contrast.

A-004 os:35

A. Is sonography (CEUS and elastography) the right tool?
E. Quaia; Edinburgh/UK (equaia@ex sede.ed.ac.un)

Crohn’s disease (CD) is a chronic transmural inflammatory disease of the
gastrointestinal tract which can be assessed by ultrasound. Unenhanced
ultrasound may evaluate the localization and the length of the affected
intestinal segments and may suggest the presence of mural fibrosis based on
the layered appearance of the bowel wall. Contrast-enhanced ultrasound of the
bowel is performed by wide-band transducers including the microbubble
resonance frequency. Contrast-enhanced ultrasound has become an important
imaging modality in patients with CD for the grading of disease activity, the
differentiation between small bowel stricture due to inflammation or mural
fibrosis, and for the assessment of the response to specific pharmacologic
therapy. New dedicated software packages allow the accurate quantification of
the enhancement within the small bowel wall after microbubble contrast agent
injection to obtain different kinetic parameters - percentage of the maximal
enhancement, the time-to-the peak enhancement, and the area under the time-
intensity curve - which may differentiate mural inflammation from fibrosis and
responders from non-responders to the specific pharmacologic therapy. The
main advantage of contrast-enhanced ultrasound in the real-time assessment
of the perfusion of the bowel wall but the scan is necessarily limited to one
single loop each time. US real-time elastography can be considered an
additional tool to complete US assessment of the bowel wall in patients with
CD. US real-time elastography allows to assess the bowel wall stiffness to
distinguish acute inflammation from fibrosis in patients with CD and increases
the diagnostic confidence if compared to contrast-enhanced US alone.
Learning Objectives:
1. To learn about CEUS technique, including imaging acquisition and data
post-processing.
2. To become familiar with US elastography, particularly with those techniques
useful in the assessment of the small bowel.
3. To understand potential advantages and possible limitations of CEUS and
elastography in the assessment of inflammation and fibrosis in Crohn’s
disease.
Author Disclosure:

E. Quaia: Speaker; Bracco Imaging and GE Healthcare Board Speaker.
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A-005 os:58

B. Is there space for MDCT (spectral imaging, iodine map)?
J. Podgorska; Warsaw/PL (jpodgo@gmail.com)

Many aspects of managing patients suffering from Crohn’s disease (CD)
remain unclear. It is still unknown which factors trigger disease chronicity, and
which promote the development of intestinal fibrosis. On the other hand, anti-
inflammatory treatment such as steroids, immunosuppressants and anti-TNF-
alpha have serious side effects; moreover, the decision for surgical treatment
is also difficult. Because of many factors that influence the disease
management, there is a strong need for a reliable tool of inflammatory activity
and fibrosis assessment. Recently, apart from MR enterography (MRE), CT
enterography (CTE) is being used to detect and monitor intestinal
inflammation. Bowel wall and mesenteric changes such as mural thickening
and hyperenhancement, increased attenuation of perienteric fat, and
mesenteric hyperaemia have been reported to indicate CD activity. Recently
introduced dual-energy CT modality allows creating monochromatic spectral
images at energy levels ranging from 40 to 140 keV and water and iodine-
based material decomposition with quantitative analysis. This method has
already been applied in abdominal imaging, e.g. urinary stones, renal cell
carcinoma and hepatocellular carcinoma. There are also preliminary reports
about implementation of spectral imaging in CTE technique for an objective
assessment of Crohn’s disease activity and coexistent fibrosis. The aim of this
lecture is to give an overview of the CTE bowel inflammatory changes, and the
possible advantages of spectral imaging for assessing activity and fibrosis in
CD.

Learning Objectives:

1. To understand basic principles of spectral imaging, including data post-
processing.

2. To appreciate the strengths and limitations of spectral imaging in the
abdomen.

3. To learn about advantages and possible limitations of spectral imaging in the
assessment of inflammation and fibrosis in Crohn’s disease.

A-006 09:21
C. Will MRI (DWI and perfusion) solve the problem?
S.A. Taylor; London/UK (csytaylor@yahoo.co.uk)

Crohn's disease (CD) is a relapsing and remitting inflammatory condition of the
Gl tract. Clinical management essentially resolves around use of
immunosuppressive medication and surgery. Crucial to clinical decision making
is assessment of the underlying inflammatory activity, those with active
inflammatory disease tend to undergo immunosuppressive therapy whereas
those with fibrosis may benefit from surgical resection. In reality, however,
inflammation and fibrosis tend to coexist. Both DWI and perfusion are
abnormal in CD. However, the relationship between both DWI and contrast
enhancement and the histopathological phenotype is complex. Whist data
suggest active Crohn's disease tends to result in restricted DWI, the balance
between increased inflammatory infiltrate and tissue oedema influences ADC
values and recent data using surgical resection specimens suggest fibrosis
also leads to restricted diffusion. Similarly, whilst perfusion tends to increase in
active CD, tissue angiogenesis which increases in chronic disease also affects
contrast uptake. Enhancement patterns may help radiologist grade activity. For
example, a layered enhancement pattern is reported in active disease, but
again overlap with fibrosis is seen. Recent data suggest delayed contrast-
enhanced sequences at around 7 minutes can help quantify fibrosis. This
presentation will describe clinical protocols used to acquire DWI and perfusion
imaging in CD and present the data as to their utility in clinical practice.
Learning Objectives:
1. To understand basic principles of DWI applied to Crohn’s disease.
2. To learn about MR-perfusion protocols and data analysis.
3. To learn about advantages and possible limitations of MRI in the
assessment of inflammation and fibrosis in Crohn’s disease.
Author Disclosure:

S.A. Taylor: Investigator; Robarts.

09:44
Panel discussion: How do | approach a case in my routine clinical
practice?

08:30 - 10:00 Room C

Chest

RC 104

Pneumonia
A-007 os:30

Chairman's introduction
I.E. Tyurin; Moscow/RU (igortyurin@gmail.com)

Pneumonia is a major health care and economic problem because of high
morbidity and mortality rate, and due to direct and indirect costs of its
management. The most common cause is community-acquired pneumonia,
caused by common bacteria like S. Pneumonia as well as different viral
agents. Tuberculosis is one of the most important respiratory infections in
developing countries and in immune-compromised patients with AIDS
everywhere. Tuberculosis pneumonia can easily mimic bacterial CAP and
other pulmonary infections. Viral and mycotic infections represent a common
course of febrile neutropenia in immune-compromised patients under
aggressive therapy. In most of all these patients, a diagnosis is made on the
basis of a combination of clinical, radiographic, and laboratory findings. High-
resolution CT is usually performed in patients with nonspecific clinical and
radiologic findings and in patients with progression of disease despite therapy.
A large number of acute and chronic infectious and noninfectious diseases
may also result in parenchymal lung disease in both immune-competent and
immune-compromised patients. Thin section CT is also performed in patients
with noninfectious causes of acute parenchymal lung disease such as
organizing pneumonia, acute interstitial pneumonia, hypersensitivity
pneumonitis, acute eosinophilic pneumonia, pulmonary oedema and
haemorrhage. These diseases often have clinical and functional features
similar to one another but obviously requiring different treatment. Therefore,
the differential diagnosis of these entities is important in daily clinical practice.
Session Objectives:

1. To review the role of imaging in infectious lung diseases.

2. To become confident in recognising typical patterns.

A-008 o0s:35

A. Community-acquired pneumonia
|. Hartmann; Rotterdam/NL (i.j.c.hartmann@gmail.com)

Community-acquired pneumonia (CAP) refers to pneumonia acquired outside
of hospitals or extended-care facilities and is one of the most common
infectious diseases. CAP is an important cause of mortality and morbidity
worldwide. According to the IDSA/ATS/AAFP guidelines, a chest radiograph is
required for the routine evaluation of patients with suspected CAP to exclude
conditions that mimic CAP (e.g., acute bronchitis) and to confirm the presence
of an infiltrate compatible with the presentation of CAP. Although chest
radiography findings usually do not allow identifying the causative organism,
they may be helpful in narrowing down the differential diagnosis, prognosis,
and detection of associated conditions. Serial chest radiography can be
performed to observe the progression of CAP. CT scanning is increasingly
used in clinical practice. Performing CT should be considered if any of the
abnormalities at presentation or at follow-up are not consistent with the
diagnosis of pneumonia, if concomitant disease is suspected such as an
underlying bronchogenic carcinoma, for the confirmation of pleural effusion,
and for the detection of pulmonary complications. The aim of the presentation
is to provide an overview of the imaging findings of the most common
aetiologic organisms in patients with CAP. In addition, imaging findings that
may help in the differentiation between pneumonia and other common non-
infectious causes of abnormal chest radiographs in patients with suspected
CAP will be discussed.

Learning Objectives:

1. To appreciate the role of imaging in the management of community-acquired
pneumonia.

2. To consolidate knowledge of how to discriminate from noninfectious
diseases.

A-009 os:58

B. Tuberculosis
E. Castafier; Sabadell/ES (ecastaner@tauli.cat)

Pulmonary tuberculosis (TB) remains a common worldwide infection that
produces high mortality and morbidity, especially in developing countries. In
2013, an estimated 9.0 million (360 000 of whom were HIV-positive) people
developed TB and 1.5 million died from the disease. Chest radiographs play a
major role in the screening, diagnosis and response to treatment of patients
with TB. However, the radiographs may be normal or show only mild or
nonspecific findings in patients with active disease. We will review the chest
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radiograph findings of TB, which vary widely in function of several host factors,
age, prior exposure to TB, and underlying immune status. CT is useful, in
detecting TB incidentally, in resolving cases with inconclusive findings on chest
radiographs and in assessing disease activity. Cavities, centrilobular nodules
and tree-in-bud appearance are the most common CT findings of active
pulmonary tuberculosis. We will discuss the classic, and some not-so-classic,
signs that should suggest the diagnosis of TB.

Learning Objectives:

1. To appreciate typical and atypical tuberculosis manifestations on imaging.

2. To differentiate between acute and chronic tuberculosis infection.

A-010 09:21

C. Fungal pneumonia in immunocompromised hosts
C.P. Heussel; Heidelberg/DE (heussel@uni-heidelberg.de)

The radiological characterisation of infiltrates gives a first and rapid hint to
differentiate between different types of infectious (e.g. typical bacterial, atypical
bacterial, fungal) and non-infectious aetiologies. Follow-up investigations need
careful interpretation according to disease, recovery, concomitant treatment
and eventually vessel erosion requiring contrast-enhanced angio-CT. Due to a
high incidence of fungal infiltrates in immunocompromised hosts, interpretation
of the follow-up of an infiltrate must use further parameters besides the lesion
size.

Learning Objectives:

1. To learn the patterns of fungal lung infection depending on the type of
immune depression.

2. To become familiar with CT signs suggesting angioinvasive fungal infection.
Author Disclosure:

C.P. Heussel: Consultant; Schering-Plough, Pfizer, Basilea, Boehringer
Ingelheim, Novartis, Roche, Astellas, Gilead, MSD, Lilly, Intermune, Fresenius,
Olympus. Grant Recipient; Siemens, Pfizer, MeVis, Boehringer Ingelheim.
Patent Holder; Method and Device For Representing the Microstructure of the
Lungs. IPC8 Class: AA61B5055FI, PAN: 20080208038, Inventors: W
Schreiber, U Wolf, AW Scholz, CP Heussel. Shareholder; Stada, GSK.
Speaker; Gilead, Essex, Schering-Plough, AstraZeneca, Lilly, Roche, MSD,
Pfizer, Bracco, MEDA Pharma, Intermune, Chiesi, Siemens, Covidien, Pierre
Fabre, Boehringer Ingelheim, Grifols, Novartis, Basilea, Bayer.

09:44
Panel discussion: What is the role of radiologists in the diagnosis and
management of lung infections?

08:30 - 10:00 Room Z

ESR Working Group on Ultrasound

WG 1

Ultrasound of the lung parenchyma: a
diagnostic tool for the paediatric
radiologist or for the clinician?

Moderator:
C. Owens; London/UK

A-011 o0s:30

How I perform and interpret lung parenchymal ultrasound
M. Riccabona; Graz/AT (michael.riccabona@medunigraz.at)

The objective of this presentation is to present and discuss the role, the
potential and the limitations of ultrasonography (US) in paediatric lung and
chest conditions. The technical equipment, transducer selection and device
setting will be listed. Furthermore, the course of the examination is
demonstrated. Requirements for standardisation will be discussed, such as
sitting position for quantifying potentially associated effusions. Typical queries
that can be addressed by US will be listed and normal as well as abnormal
findings will be demonstrated. Besides the great potential of US in pleural and
lung conditions, limitations have to be respected and artefacts have to be
known to avoid pitfalls and mismanagement. Particularly, one needs to accept
that US cannot replace plain film or chest CT, despite its huge potential for
many queries. Lung (and chest) US have become a valuable tool for
addressing chest conditions in childhood both for diagnosis as well as for
follow-up. US helps to reduce other irradiating imaging, but restrictions and
artefacts have to be acknowledged and other imaging such as plain film and
CT need to be considered as additional methods helping to solve
sonographically equivocal findings.

Learning Objectives:

1. To define technical requirements and main protocols for use in lung
ultrasound.

2. To describe normal and abnormal findings in childhood.

3. To understand artefacts and limitations in lung ultrasound.

A-012 0s:55

How does lung parenchymal ultrasound change the clinical management
of the sick child: the paediatric radiologists' perspective
P. Toma; Rome/IT (paolo.toma@opbg.net)

The imaging of the chest in paediatrics needs a specific cultural approach
planned to integrate and optimise the techniques available. The prevalence of
air represents a particular challenge for the radiologist. It limits the intrathoracic
ultrasound (interfaces between soft tissue and lung generate very strong
echoes due to a large acoustic impedance gradient), is a problem for the MRI
(low proton density and the susceptibility differences between tissue and air),
determines an excellent contrast resolution for the conventional radiology and
CT that remains the gold standard. Technically, CT is conditioned by a
cost/benefit ratio that means dose/diagnosis relationship. Risk of chest PA and
lateral is negligible. Classical indications for chest US (in the presence of an
acoustic window) are opaque hemi-thorax, assessment of vascular
abnormalities, evaluation of diaphragmatic motion and juxta-diaphragmatic
processes, detection characterisation of a suspected mediastinal disease,
evaluation of chest wall lesions, to confirm and characterise pleural effusions
guiding for pleural drainage procedures. New extensive use of sonography as
clinical portable tool takes information also from physical acoustic phenomena
that are not directly convertible into images of the human body. These artefacts
are non-anatomical images, which are at best a sensitive but, unfortunately, a
very nonspecific sign of lung injury common to many conditions. Young
paediatric radiologists can easily learn the traditional chest ultrasound and they
should know strengths and weaknesses of “new” imaging.

Learning Objectives:

1. To discuss the appropriate use of US, x-ray, CT and MRI in the
management of children presenting with thoracic diseases.

2. To define if and how paediatric radiologists should be trained in chest US.

Aepsaupapn
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A-013 09:20

How does lung parenchymal ultrasound change the clinical management
of the sick child: the clinicians' perspective
L. Cattarossi; Udine/IT (luigi.cattarossi@asuiud.sanita.fvg.it)

In the last two decades, lung ultrasound (LUS) has become popular both in
adult and children for the clinical evaluation of pulmonary diseases. In neonatal
and paediatric age, LUS has been utilized by the clinician as point of care tool
to address the decision making process. LUS features of the most common
neonatal respiratory diseases (respiratory distress syndrome, transient
tachypnoea of the newborn, meconium aspiration, pneumothorax, pleural
effusion, pulmonary haemorrhage) as well as its functional application on the
respiratory therapy will be presented.

Learning Objectives:

1. To illustrate the role of bedside lung parenchymal US in comparison with x-
ray and CT in management of sick children.

2. To define and discuss the paediatricians perspective.

09:45
Panel discussion

08:30 - 10:00 Room O

Special Focus Session

SF 1

Assessing age, based on bone maturation:
scientific and ethical aspects

A-014 0s:30

Chairman's introduction
K. Rosendahl; Bergen/NO (karen.rosendahl@helse-bergen.no)

Age assessment is an important, yet complex and challenging issue that
authorities may need to perform to determine whether an individual is an adult
or a child in circumstances where their age is unknown. There is currently no
method which can identify the exact age of an individual and there are
concerns about the invasiveness and accuracy of the methods in use, namely
analysis of documentary evidence, interviews, physical or other form of medical
examination such as imaging. The main imaging methods include carpal, collar
bone and dental examinations. Whilst many countries make use of these
methods they do not apply them in the same way and often use different
combinations and/or order. One of the main reasons for this is the fact that age
assessment procedures remain to a large extent determined by national
legislation, with procedures evolving through national jurisprudence (Ref.:
European Asylum Support Office (EASO Age Assessment Practice in
Europe)). During this session, different methods of bone age assessment, their
precision and accuracy will be addressed by experts within the field, followed
by a presentation/discussion on ethical and legal aspects of using bone age to
determine age.

Session Objectives:

1. To become familiar with current indications for bone age assessment.

2. To learn about the methods' precision and accuracy.

3. To appreciate the caveats in using bone maturation to determine
chronological age.

A-015 o8:35

Bone age assessment: indications and methods

F. Dedouit, P. Baumann, T. Uldin, S. Grabherr; Lausanne/CH
(fabded2@hotmail.com)

The use of appropriate methods for determining the age is necessary for
medical, medico-legal, and sporting contexts. Paediatric endocrinologists have
an important interest for bone maturation to evaluate children for advanced or
delayed growth and physical development. The developmental status of a child
can be assessed by analysing various parameters such as height, weight,
secondary sexual characteristics, bone age (BA) and dental age. The factors
determining a normal skeletal maturational pattern are not clearly defined;
however, genetic, nutritional, metabolic, social and emotional as well as
environmental factors and hormones have an impact on bone development.
BA assessment is a common procedure used in the management of children
with various endocrinopathies and growth disorders. A significant discrepancy
between BA and chronological age (CA) indicates abnormalities in skeletal
development. When integrated with other clinical findings, clinicians can
separate the normal from the relatively advanced or retarded physical
development. The literature concerning age assessment, especially hand and
wrist radiographies is oversized. Besides chronological methods, some
morphological methods can be performed with a citation method (Tanner-

Whitehouse, Fels, Sempé, Fishman) or with an atlas (Greulich and Pyle [GP],
Gilzang-Ratib, Thiemann-Nitz-Schmeling). Different automated software have
been developed for this purpose. The future seems to be represented by non-
ionizing techniques like MRI. Nevertheless, the GP atlas, published in the
1950s, is still the most world-wide used method, although the reference sample
compared to contemporary European population presents a different socio-
economic status and a different ethnics.

Learning Objectives:

1. To learn about current medical indications for bone-age assessment.

2. To become familiar with the different methods.

3. To understand the differences between the different methods.

A-016 o0s:50

Precision and accuracy of an automated radiographic method
H.H. Thodberg; Holte/DK (thodberg@visiana.com)

The automated method for assessing bone age from radiographs has recently
been extended up to 19 years of bone age for boys. The precision of the
automated method is defined as its ability to give the same results on repeated
x-rays of the hand, and it is reported as the SD = 0.18 years of such repeated
determinations. Manual reading by different rater has a precision error of SD =
0.58 years. The accuracy of the automated method is defined as the SD error
when compared to manual rating and it has been determined to be 0.75 years,
when comparing to a single rater and to 0.52 years when compared to the
average of many raters. When the automated method is used to predict the
age, the accuracy is larger, with SD approx. 1 years. This holds for Caucasians
in Western Europe; for other populations, the age assessment is biased to the
extent that maturation proceeds differently in these populations. This has been
studied by the automated method by presenting bone age reference curves,
where the average bone age advancement (i.e. average BA-CA, BA = bone
age, CA = chronological age) is shown versus CA. Such curves have been
established for eight populations. The magnitude of BA-CA can be up to 1
year, in particular at the end of puberty. Such differences should be taken into
account when using bone age to estimate age, so new studies need to be
performed in countries wherefrom asylum seekers originate.
Learning Objectives:
1. To learn about an automated radiographic method.
2. To understand the difference between the method’s precision and its
accuracy.
3. To acknowledge the need for different reference standards by ethnicity.
Author Disclosure:

H.H. Thodberg: Owner; Owner of Visiana, which develops and markets the
BoneXpert method.

A-017 o9:10

Precision and accuracy of MRI
S. Diaz; Stockholm/SE (sandra.diaz@med.lu.se)

Magnetic resonance imaging (MRI) emerged as a potential technique in the
assessment of bone age maturity in the context of international football
competitions supported by the Fédération Internationale de Football
Association - FIFA - due to the need to estimate the ‘real’ age of healthy
adolescent football players. Meanwhile, the clinical use of MRI in the
assessment of bone age is limited to the field of endocrine disorders related to
alterations in developmental age. Lately, and due to war situation in different
countries, MRI has been proposed as a forensic tool to establish the age of
migrant unaccompanied children without official documents evidencing their
‘real’ age. MRI technique not only avoids the radiation that conventional
radiography leads to but also provides detailed image of the growth plate. With
this purpose, several groups in the world have been working with different
magnetic fields (0.2, 0.3, 1.5, 3T), sequences and gradients (T1 tse, ge,
vibe/flash, T2, PD, FFE), body areas (wrist, hand, clavicle, knee, ankle), grade
scales and consequently with different results. The majority of the studies have
been conducted with males and Caucasians. No consideration regarding other
potential factors of influence such as ethnicity, gender, height and weight,
nutritional level and socioeconomic factors was taken into account. Whatever
the purpose to use MRI for assessment of bone age, there is a pressing need
to coordinate our efforts to get consensus not only elaborating standard MRI
protocols and grade scales to use, but also in other influencing factors.
Learning Objectives:

1. To learn about MRI in the assessment of bone age.

2. To become familiar with the method's precision and accuracy.

3. To appreciate potential pitfalls.
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A-018 09:30

Ethical and legal aspects of using bone age to determine age
K. Chaumoitre; Marseille/FR (kathia.chaumoitre@ap-hm.fr)

Numerous bone age (BA) methods have been used by clinical practitioners in
assessing growth or developmental disorders. BA does not reflect the child’s
chronological age, which is an objective element that does not take account of
individual variability. Many studies carried out in diverse populations have not
always yielded concordant results, but one constant finding emerges: large
individual variability exists whatever the method. A princeps study, revealed a
link between socioeconomic, health level and BA. The existence in the
Greulich and Pyle (GP) atlas of age categories of up to 19 years in boys may
perpetuate the illusion that the GP atlas enables classification of individuals
aged under or over 18 years. It appears indispensable to apply the
recommendations of the Study Group for Forensic Age Estimation. To assess
the age of persons who are assumed to be at least 18 years, an additional CT
examination of the clavicles is possible. The use of methods of BA estimation
in a judicial context raises a number of ethical problems, especially for a
delinquent minor. The width of the prediction intervals and the limits of
agreement make it possible to emphasize some restrictions when a BA method
is used to estimate the age of an individual in a judicial context. In individuals
with a bone age of more than 10 years, the prediction interval is nearly 4 years.
This raises the question of whether it is relevant to use bone age in judicial
context.

Learning Objectives:

1. To understand the difference between bone age as "a marker of disease",
and "a substitute for age".

2. To become familiar with ethical aspects.

3. To appreciate legal aspects.

09:50
Panel discussion: Should bone age be used to estimate chronological
age - alone or in combination with additional methods?

08:30 - 10:00 Room N

Head and Neck

RC 108

Head and neck imaging: don't sell your
ultrasound yet!

Moderator:
D.W. Tshering Vogel; Berne/CH

A-019 o0s:30

A. Salivary gland imaging with ultrasound
P. Gotofit; Koszalin/PL (piotrgolofit@gmail.com)

Ultrasound examination is often the first-line modality for imaging patients
suspected of having salivary gland disease. Indications for this procedure
include swelling with suspected sialadenitis or obstructing calculus,
autoimmune diseases, palpable solitary or multiple masses suggestive of a
benign or malignant neoplasm or floor of the mouth lesion. A thorough
knowledge of the anatomy is crucial for reliable diagnosis of the pathology in
this area. Although having considerable limitations (e.g. limited visualization of
the deep lobe of the parotid gland) ultrasound can be very useful in selecting
patients who require CT or MR imaging, provide biopsy guidance and, in some
cases, gives the final diagnosis.

Learning Objectives:

1. To understand the limitations of clinical examination.

2. To learn about the diagnostic approach to salivary glands.

3. To appreciate how to differentiate salivary gland pathology.

A-020 09:00

B. Masses of the soft parts of the neck
P.K. Srivastava; Lucknow/IN (yashdeep.pks@gmail.com)

The neck constitutes a broad anatomic region, which has many aero-digestive,
salivary glands, lymphatic, endocrine, neural and vascular structures. A good
number of pathological conditions affecting these organs system are very well
evaluated on high-resolution ultrasound. It is also very useful for ultrasound-
guided needle aspiration for cytology, culture and hormone assay, ultrasound-
guided core biopsy and molecular markers. The excellent tissue details and
anatomical landmarks in the neck such as thyroid cartilage, trachea, strep
muscles and neck vessels have made assessment of the neck masses a
practical proposition. The neck masses are divided into two major groups: 1.
thyroid neck masses; 2. non-thyroid neck masses. The non-thyroid neck
masses include congenital masses, cervical masses, lymph node mass,

salivary gland masses, nerve tumours, vascular masses, inflammatory masses,
parasitic infestations, foreign body, benign and malignant neck tumours. High-
resolution ultrasound is a multi-planner, non-invasive, cost-effective imaging
modality which is having advantage of CT scan and MRI as the spatial
resolution of ultrasound is much better than CT and MRI. The biggest
advantage is that it is a dynamic modality which does not require any sedation
or special preparation for evaluation of neck masses. The excellent tissue
characterization of various structures in the neck on ultrasound clearly
differentiate different pathology. The 3D ultrasound with multi-planner,
panoramic and colour flow imaging increases the diagnostic accuracy.
Learning Objectives:

1. To become familiar with cervical ultrasound anatomy.

2. To learn about benign neck masses.

A-021 09:30

C. Lymph nodes: differential diagnosis and fine-needle aspiration
R. Maroldi; Brescia/IT (roberto.maroldi@unibs.it)

There are several clinical scenarios where imaging is required to investigate
the neck lymph nodes. 1. Imaging is indicated to integrate the clinical
examination in the evaluation of unknown neck masses. In this clinical setting,
the first task of imaging is to differentiate between non-nodal lesions and
adenopathies. If the clinical examination cannot detect a primary neoplasm in
the head and neck area, fine-needle aspiration (FNAC) is indicated. Ultrasound
(US) is the technique of choice for the initial evaluation and for FNAC. 2. In
case of acute/subacute neck infection with enlarged adenopathies, imaging is
required to assess nodal changes (abscess), spread outside the lymph node
capsule, potential extent into deep neck spaces, with great risk of mediastinal
involvement. While US can be accurate in assessing superficial cervical node
changes, CT with contrast agent is indicated to survey the deep spread of
infections. 3. If a malignant neoplasm arising from the mucosa of the upper
aerodigestive tract (UADT) is identified at clinical examination, imaging
techniques are required to detect nodal metastases in the ipsilateral (if the
primary tumour arises far from midline) and the contralateral neck. Besides
detecting the abnormal node, extra-nodal spread and key vessels invasion
(carotid, jugular vein) are key information to be acquired by imaging. US,
MDCT and MR can be used: their greatest limitation is the low sensitivity for
non-enlarged metastatic nodes. A different setting is the assessment of thyroid
papillary carcinoma where microcalcifications inside even very small metastatic
nodes can be detected by US.

Learning Objectives:

1. To get acquainted with normal and abnormal findings.

2. To understand the patterns of nodal involvement.

3. To learn about technique of fine-needle aspiration.

08:30 - 10:00 Room E1

Professional Challenges Session

PC 1

Will emerging technology replace the
radiologist?

A-022 0s:30

Chairman'’s introduction
L. Donoso; Barcelona/ES (ldonoso@clinic.ub.es)

Call it artificial intelligence, deep learning, cognitive computing; whatever its
name, it is the same thing, machines recognizing clinical problems in digital
images ahead of the radiologists charged with making the diagnosis.
Regardless of whether machine- or human-based aids are leveraged,
radiology needs such aids. Never has improving performance been so
important to its future. The liquid biopsy as a test is done on a sample of blood
to look for cancer cells from a tumour that are circulating in the blood or for
pieces of DNA from tumour cells that are in the blood. A liquid biopsy may be
used to help find cancer at an early stage. It may also be used to help plan
treatment or to find out how well treatment is working or if cancer has come
back. The clinical impact of these developments together with the ones in
molecular imaging, quantification and biomarkers will be discussed in this
session.

Session Objectives:

1. To become familiar with the emerging technologies in the imaging field.

2. To learn about the new concepts behind the computerised image analysis
and diagnosis.

3. To understand the potential benefits and threats related to its
implementation.
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A-023 0s:35

Computer-aided and computer-determined diagnosis
K.J. Dreyer; Boston, MA/US

As computers outperform humans at complex cognitive tasks, disruptive
innovation will increasingly remap the familiarity with waves of creative
destruction. In healthcare, nowhere is this more apparent or imminent than at
the crossroads of radiology and the emerging field of clinical data science. As
leaders in our field, we must shepherd the innovations of cognitive computing
by defining its role within diagnostic imaging, while first and foremost ensuring
the continued safety of our patients. If we are dismissive, defensive or self-
motivated, industry, payers and provider entities will innovate around us
achieving different forms of disruption, optimized to serve their own needs. To
maintain our leadership position, as we enter the era of machine learning, it is
essential that we serve our patients by directly managing the use of clinical
data science towards the improvement of care. In this session, we will explore
the state of clinical data science in medical imaging and its potential to improve
the quality and relevance of radiology as well as the lives of our patients.
Attendees will learn the basics of clinical data science, understand the potential
impact of data science on the field of radiology, understand the transition of
radiology from visualization to quantification in preparation for precision
healthcare, and understand the value of deep learning in the era of MACRA
and MIPS payment reform policies.

Learning Objectives:

1. To lean about the different tools related with "computer assisted" diagnosis.
2. To understand the challenges in management and radiologist practice of
introducing these technologies.

3. To become familiar with "real-life" implementations.

A-024 0s:50

Liquid biopsy: a new kid on the block
M. lgnatiadis; Brussels/BE (michail.ignatiadis@bordet.be)

Circulating tumour cells and circulating tumour DNA often referred as a ‘liquid
biopsy’ are promising tools that have the potential to improve cancer diagnosis,
prognosis assessment and real-time monitoring of treatment efficacy. In June
2016, the Food and Drug Administration (FDA) approved a test to screen for
EGFR mutations in plasma samples to identify patients with metastatic non-
small cell lung cancer that are eligible for treatment with erlotinib. In the future,
more liquid biopsy tests are expected to complement other approaches used
today for the prediction of treatment efficacy towards precision medicine.
Learning Objectives:
1. To understand the concept of liquid biopsy.
2. To learn about the advantages of liquid biopsy in the diagnostic process.
3. To understand the impact that these techniques will have on clinical
practice.
Author Disclosure:

M. Ignatiadis: Consultant; Novartis, Roche. Research/Grant Support; Roche,
Janssen Diagnostics.

A-025 09:05

Novelties in molecular imaging
K. Riklund; Umea/SE (katrine.riklund@umu.se)

Molecular imaging with hybrid imaging such as PET/CT is integrated in many
clinical pathways. The selected tracer for the PET part will determine which
biochemical or molecular information the examination with the PET part will
return. On the other hand, the section of study protocol for the CT or MR on the
case of PET/MR imaging will decide which information that part of the
examination will return. The major role for PET/CT or PET/MR is staging of
oncologist diseases but applications in cardiac and neuro-imaging are
emerging. There are also non-oncologic applications for these modalities. In
the field of oncology, we are aware of several hallmarks in cancer that are
involved in disease development as well as in treatment strategies and
treatment response. A major challenge is to develop imaging so we can
visualize the behaviour of these hallmarks and during the talk the possibility of
using hybrid imaging to do this will be discussed. The interest and attempts to
quantifying biomarkers is higher than ever; however, there are many
challenges in this field. Quantification and how it can be used will be briefly
discussed.

Learning Objectives:

1. To understand the role of hybrid imaging in the current clinical practice.

2. To become familiar with the new hybrid imaging applications in relationship
to disease presentations.

3. To learn about quantification in hybrid imaging: its benefits and limitations.

A-026 09:20

Deep learning and biomarkers: the engineer's view
A. Alberich-Bayarri; Valencia/ES (alberich_ang@gva.es)

Quantitative imaging biomarkers are driving the paradigm shift in radiology
towards precision medicine. Although the lack of standardization can hinder
their appropriate use in clinical practice and drug development trials, alliances
like QIBA and EIBALL allow for arriving to a consensus in image acquisition
and image processing algorithms, which are the main current sources of
uncertainty. The adoption of quantitative imaging solutions in the clinical setting
requires, however, from the synthesis of the most relevant information, moving
from redundancy to relevancy in the data evaluated by the radiologist and the
clinical specialist, avoiding information overload. Therefore, data clustering and
data reduction techniques, consisting of machine learning approaches have to
be implemented. One of the most promising artificial intelligence techniques in
the field of medical imaging is deep learning, which allows for the supervised
(based on given features like imaging biomarkers) or non-supervised (learning
features from data) by means of convolutional neural networks (CNN). Such
networks have been applied for the automated classification of medical images
as computer-aided detection (CAD) systems; however, the high number of
data (millions of cases) required to train the CNNs and obtain efficacy is
influencing the research evolution to new network configurations such as
generative adversarial nets (GAN), which are expected to have a highly
significant impact in the field of artificial intelligence and medical imaging.
Learning Objectives:
1. To learn about the specific engineering challenges of developing new
quantification methods.
2. To become familiar with the process of adapting the use of biomarkers in the
clinical setting.
3. To understand the impact of deep learning on these diagnostic tools.
Author Disclosure:

A. Alberich-Bayarri: CEO; QUIBIM. Patent Holder; Lung Emphysema
quantification. Shareholder; QUIBIM.

09:38

Panel discussion: Should we start to worry?

08:30 - 10:00 Room E2

Neuro

RC 111

Management of acute stroke
Moderator:
P. Vilela; Almada/PT

A-027 o0s:30

A. A critical appraisal of the current literature
W. van Zwam; Maastricht/NL (w.van.zwam@mumc.nl)

In 2015 and 2016, eight randomised controlled trials were published, reporting
a clear benefit of endovascular treatment over standard care for patients with
an acute ischaemic stroke caused by a large vessel occlusion of the anterior
intracranial circulation. Individual patient data from five of these trials were
pooled in the HERMES collaboration project and first results were published in
2016. After publication of the first positive trial, MRCLEAN, stroke treatment
underwent a revolutionary change since the introduction of intravenous therapy
with thrombolytics more than twenty years before. The different trials used
different inclusion criteria and showed differences in outcome. In this lecture, a
short history of acute stroke treatment trials, an overview of the differences
between the 2015 and 2016 trials, new studies with subgroup analyses, and
the pooled data from the HERMES collaboration will be presented and
discussed.
Learning Objectives:
1. To understand the strengths and shortcomings of the relevant multicentre
trials assessing the role of endovascular treatment in patients with acute
ischaemic stroke.
2. To understand the outcomes of these trials, the context in which they were
achieved and how they can be ensured in a different environment.
3. To appreciate potential differences in management of patients with anterior
vs posterior circulation strokes.
Author Disclosure:

W. van Zwam: Grant Recipient; Dutch Brain Council, Dutch Heart
Foundation. Speaker; Codman, Stryker.
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A-028 09:00

B. Which techniques can we use to reopen an occluded cerebral blood
vessel?
T. van der Zijden; Edegem/BE (thijsvanderzijden@hotmail.com)

Since the 90s, the mainstay of primary stroke treatment is the use of clot-
dissolving medication. Nowadays, mechanical thrombectomy has established
itself as a very powerful tool in the management of acute ischaemic stroke in
the (hyper)acute setting. The number of mechanical thrombectomy procedures
has increased considerably in the last few years. An occluded cerebral blood
vessel can be reopened in a swift and efficient way with quite acceptable
complication risk rates using stent retrievers and/or thrombosuction catheters.
In this presentation, not only an illustration of different mechanical
thrombectomy techniques will be provided, but, next to an introduction to intra-
arterial primary stroke treatment, also an overview of several accessory
matters, such as tandem lesions, stenting and complications, will be discussed.
Learning Objectives:

1. To understand the principles underlying endovascular clot aspiration.

2. To become familiar with the different materials available for mechanical clot
retrieval.

3. To understand the circumstances in which stenting of an intracranial blood
vessel is needed.

A-029 09:30

C. Endovascular stroke treatment: ethical and economical concerns
K.-O. Legvblad; Geneva/CH (karl-olof.lovblad@hcuge.ch)

While stroke has known advances both in imaging and treatment since the
1990s, it has been the breakthrough with the use of stentrievers that has
caused the most response. We have seen that with these methods, it is now
possible to on the one hand extract safely and quickly the thrombus without the
adverse effects of secondary haemorrhage. While this is extremely
encouraging, a few things need to be considered: on the one hand, there will
be an enormous demand in a very strictly organized stroke treatment system
based on stroke units and stroke centres. Some that will carry out the initial
examination and maybe treatment while the patients that need endovascular
treatment may be referred to centres that dispose of 24/7 state-of-the-art
imaging and post-treatment setups. The costs incurred will be caused on the
one hand by and increase in treated patients, then an increase in the
management and treatment costs themselves due to the stents. However, this
should be counterbalanced by a decrease in morbidity and mortality with
decreased readaptation costs. One major concern is the case of the increased
need for improved informed consent ways for these patients that may not be
initially be able to agree or disagree to the treatment, which is critical due to the
short time-window available. Also while the industry is necessary to continue to
support the needed R&D in this field, it should allow physicians freedom to
provide the best choice of materials adapted to the patient.

Learning Objectives:

1. To appreciate the structure that is necessary to organise interventional
stroke treatment for a large population.

2. To understand the cost implications and their mitigation.

3. To become familiar with the associated ethical concerns (such as informed
consent) and the different ways of addressing them.

08:30 - 10:00 Room F1

E® - Rising Stars Programme: Basic Session

BS 1

Neuroradiology
Moderator:
E. Tali; Ankara/TR

A-030 o0s:30

White matter disorders
A. Rovira-Cafiellas; Barcelona/ES (alex.rovira@idi.gencat.cat)

MR imaging is highly sensitive for the detection of white matter signal
abnormalities, which can be identified in 5-10% of the adult population.
Evaluation of this focal white matter hyperintensities (WMHs) on MR imaging,
particularly in young adults, is always challenging since clinical and imaging
features are commonly non-specific. Although most of these signal
abnormalities are incidental and age related, or secondary to different types of
vascular disorders, they also may be caused by a wide variety of infectious,
inflammatory, neoplastic, and demyelinating disorders. In this regard, the most
common difficulty, by far, is to distinguish multiple sclerosis from acquired
hypoxic/ischaemic small-vessel disease, due to the high prevalence of this last
group of disorders even in young adults. While it is recognized that a
combination of findings from clinical history, physical examination, and

laboratory tests is commonly required to correctly establish a firm and clear
aetiological diagnosis, a detailed analysis of different MR imaging features
should also be considered essential, e.g. lesions shape, size, and distribution;
contrast-uptake; associated structural lesions (microbleeds, infarctions, etc.).
Knowledge of these features, will assist the diagnostic workup of patients
presenting with WMHSs, and should be considered a first step to take full
advantage of the potential of MRI, and in doing so should result in a reduced
chance of misdiagnoses and facilitate the correct diagnosis of sometimes
treatable disorders.

Learning Objectives:

1. To have a basic understanding of classification of white matter disorders.

2. To describe the typical imaging features of noninfectious, noninflammatory
disorders.

3. To identify and describe the imaging features of brain infectious-
inflammatory disorders.

A-031 09:00

Brain tumours
J. Walecki; Warsaw/PL (jerzywalecki@o2.pl)

Neuroimaging techniques are essential tools for the diagnostic process and
management of brain tumours. Early and accurate diagnosis is usually
possible using various brain imaging techniques. Brain tumours are classified
by cell origin and how the cells behave, from the least aggressive (benign) to
the most aggressive (malignant). Malignant tumours can be divided into two
categories: primary and metastatic. A malignant tumour usually grows rapidly
and often invades or crowds healthy areas of the brain, where most benign
brain tumours are characterised by slow growth. Based on analysis of all
imaging features/imaging biomarkers/tumours are rated or graded by their level
of malignancy. Many factors which determine tumour grade include how fast
the tumour is growing, how much blood is supplying the tumour’s tissue, the
presence of the tumour necrosis and peritumoural oedema leading to high
intracranial pressure/mass effect. Brain tumours are one of the most
challenging disorders encountered; however, experiences of numerous authors
as well as my own affirm the highest efficacy in the diagnostic process using
multiparametric MR imaging: DWI, PWI or MRS. Lecture will present most
common brain tumours and selected imaging modalities to their detection as
well as postoperative follow-up and/or tumour’s recurrence.

Learning Objectives:

1. To identify and describe the imaging appearance of malignant tumours.

2. To identify and describe the imaging features of benign tumours.

3. To have a basic knowledge of postsurgical evaluation of brain.

A-032 09:30

Stroke
E.T. Tali; Ankara/TR (turgut.tali@gmail.com)

Ischaemic stroke results from a sudden cessation of adequate amounts of
blood reaching the brain. Imaging workup should be fast, readily available and
reliable to detect early and subtle abnormal findings to suggest parenchymal
hypoperfusion and, therefore, facilitate early diagnosis and intervention. Initial
ischaemic stroke imaging using non-contrast CT has been effectively applied
to exclude haemorrhage, estimate parenchymal abnormality and other
intracranial pathologies that may mimic stroke. Even though non-contrast CT
remains the mainstay of imaging, it has limited sensitivity in the acute setting of
the ischaemic changes. Detection depends on the territory, time of the
examination from onset of symptoms and experience of the interpreting
radiologist. CT perfusion and angiography as a second step is a critical tool in
increasing the accurate diagnosis. CT perfusion shows both the core of the
infarct and the surrounding penumbra, the region which can be salvaged. CT
angiography may be helpful to identify the thrombus within an intracranial
vessel, establishing the stroke aetiology and also may guide treatment
planning. MRI has significantly higher sensitivity and specificity in the diagnosis
of hyperacute stage of ischaemic stroke. However, MRI is more time-
consuming and less available than CT particularly in the emergency
departments. Diffusion-weighted MR imaging shows infarct core within minutes
following the onset of ischaemia. MR perfusion imaging also provides
information almost similar to the CT perfusion. Treatment planning can be
done under the guidance of the imaging findings and can be performed as
various reperfusion techniques (intravenous or intra-arterial thrombolysis,
mechanical thrombectomy, etc.).

Learning Objectives:

1. To learn about typical imaging features of haemorrhagic stroke.

2. To discuss current imaging techniques for evaluation of ischaemic stroke.

3. To have a basic knowledge of neuroradiological interventions -
revascularisation in stroke.

B C D E F G S10

Aepsaupapn



Postgraduate Educational Programme

08:30 - 10:00 Room F2

E? - ECR Master Class (Oncologic Imaging)

E* 126a

Oncologic imaging in the age of precision
medicine

Moderator:
H. Hricak; New York, NY/US

A-033 0s:30

A. Precision medicine
G. Frija; Paris/FR (guy.friia@egp.aphp.fr)

According to the National Institutes of Health (NIH), precision medicine (PM) is
"an emerging approach for disease treatment and prevention that takes into
account individual variability in genes, environment, and lifestyle for each
person". lts development is stimulated by the progresses in data intensive
basic science, and is characterized by a high level of complexity. The key
pillars of PM are: to develop a new taxonomy of diseases based on biological
mechanisms, to develop correlations of phenotyping with genotyping, to
increase the statistical power of research in developing networking and
integrated databases. The main national plans or programmes, which are
currently being developed, will be briefly presented in order to highlight the cost
and the complexity of this concept. Imaging has certainly an important role in
this framework: the development of reliable quantitative biomarkers and the
delivery of structured data are crucial. Correlations between phenotype and
genotype through radiogenomic approaches appear promising. Concrete
examples will be presented to illustrate the potential of imaging in this context
mostly in oncology (tumour heterogeneity mapping). The importance of
companion diagnostics will be discussed as well as liquid biopsy, which
potentially is a strong competitor as well.

Learning Objectives:

1. To understand the meaning of precision medicine.

2. To document the role of radiologists in precision medicine.

3. To understand how precision imaging will have an influence on the practice
of radiology.

A-034 0s:55

B. Radiomics: the role of imaging in precision medicine
R. Kikinis; Boston, MA/US (kikinis@bwh.harvard.edu)

Radiogenomics is the correlation between image-derived features and gene
expression. Recent scientific progress has enabled the treatment of cancer
based on targeting of specific mutations. Imaging, in contrast to biopsies,
allows the assessment of the entire tumour volume. The presentation will
explain the state of the art in the field and discuss the contributions that
radiology can make.

Learning Objectives:

1. To review how radiologists can contribute to radiomics investigation.

2. To explain state-of-the-art of radiomics, from science to practise.

3. To learn about the idea of radiomics.

A-035 09:20

C. Precision medicine and imaging-guided interventions
S.B. Solomon; New York, NY/US (SolomonS@mskcc.org)

Modern oncologic care is centred on the molecular characteristics of an
individual's cancer in what is termed precision medicine. The image-guided
needle biopsy has been the key tool used to access the cancer for molecular
analysis. Radiologists as central players in needle biopsy, thus, play a critical
role in precision medicine. Recent data show that many specimens are
insufficient to provide enough material for molecular analysis. This lecture will
focus on optimising biopsies through improved techniques, tools and work flow.
In addition, we will see how radiologists can use molecular status to help
distinguish between responders and non-responders of locoregional therapies.
Learning Objectives:
1. To explain what is the present and the future of imaging-guided
interventions.
2. To learn about current concepts for precise imaging guidance during IR
procedures.
3. To understand the practical implementation of such tools.
Author Disclosure:

S.B. Solomon: Consultant; AstraZeneca, Medtronic, Aperture, Innoblative.
Research/Grant Support; GE Healthcare.

09:45
Panel discussion: Precision medicine in oncology: what can imaging
provide?

08:30 - 10:00 Room D

Musculoskeletal

RC 110

The elbow: a comprehensive approach
A-036 08:30

Chairman'’s introduction
A. Alcala-Galiano; Madrid/ES (aalcalagaliano@gmail.com)

The elbow is a complex hinge joint commonly injured in trauma and subject to
chronic overuse syndromes in both athletic and non-athletic individuals.
Understanding of the anatomy, systematic image evaluation as well as
structured reporting are crucial for accurate diagnosis and to assist in surgical
decision making. Recognised pitfalls and normal variants should not be
confounded with pathology. Chronic overuse injuries or instability may have
subtle imaging manifestations and some injuries may clinically emulate or
exacerbate other entities; therefore, imaging prior to intervention is essential.
Relevant parameters of tendon injury for treatment planning and the imaging
appearance of the different instability patterns of the elbow joint due to lesion
of the valgus/varus stabilizers need to be identified. Ulnar neuropathy at the
elbow is the most common and best recognised, but there are other nerve
entrapment syndromes that should not be missed. The choice of imaging
modality for soft tissue derangement at the elbow includes MR and US,
whereas CT is usually reserved for osteoarticular evaluation. US allows
dynamic evaluation and may demonstrate findings which would otherwise be
missed at static examinations. This session will provide a profound review of
the imaging appearance of tendon anatomy and pathology, ligament injury and
instability and nerve entrapment syndromes at the elbow with different imaging
modalities. Interventional techniques for treating elbow tendon disease will also
be discussed

Session Objectives:

1. To understand that assessing this joint requires a multimodality approach
with careful attention to technique, imaging protocol, choice of coils and
sequences.

2. To learn about the pivotal role of the radiologist in evaluating elbow imaging
to provide relevant information to the arthroscopist.

A-037 o0s:35

A. The tendons: anatomy, pathology and intervention
P. Peetrons; Brussels/BE

"no abstract submitted”

Learning Objectives:

1. To become familiar with the normal imaging anatomy and pathological
appearances of the elbow tendons.

2. To learn about interventional radiological techniques for treating elbow
tendon disease.

A-038 o0s:58

B. Ligament injury and instability: what to look for and what to say
M.C. De Jonge; Amsterdam/NL (mdjonge@zuwehofpoort.nl)

The elbow joint is an intrinsic very unstable joint. It derives its stability from the
capsula, joint crossing muscles, tendons and ligaments. Ligament injuries are
not frequent although it depends upon the patient population. In sports people,
e.g. throwing sports like baseball, it is quite common. The most common
stabilising ligaments are on the ulnar and radial side. On the ulnar side, the
ulnar collateral ligament (UCL) is the most important one often injured in
situations where acute (severe) valgus stress is applied to the elbow. The most
common chronic instability due to a ligament injury of the elbow, however, is
the posterolateral instability. The most important structure on the radial side
involved in this type of instability is the lateral ulnar collateral ligament (LUCL).
At the same time this is also one of the most challenging ligaments to visualise
for the radiologist. After a brief introduction of the anatomy, the mechanisms of
injury to the medial and lateral ligaments will be discussed. Optimisation of the
imaging protocol will be reviewed with the respective values of ultrasound and
MRI.

Learning Objectives:

1. To become familiar with patterns of abnormality seen in elbow instability.

2. To learn about the imaging findings of elbow instability.

Aepsaupapn



Postgraduate Educational Programme

A-039 09:21

C. Nerve entrapment at the elbow
L.M. Sconfienza; San Donato Milanese/IT (io@lucasconfienza.it)

The most common condition around the elbow is the cubital tunnel syndrome.
It is a compression neuropathy that can occur either at the condylar groove or
at the edge of the arcuate ligament. Causes of compression include direct
extrinsic compression on the condylar groove, bone abnormalities, and soft
tissue lesions. Clinical findings include elbow pain and sensory symptoms in
the innervated area. Diagnosis is mainly based on electrophysiological studies
but US may demonstrate the presence of nerve thinning/thickening and
associated abnormalities. Ulnar nerve instability at the cubital tunnel is also
common but is asymptomatic in up to 47% of patients. When symptoms are
present, US may demonstrate nerve thickening with hypervascularisation. The
median nerve is infrequently impinged around the elbow. Anterior interosseous
neuropathy occurs where nerve branches off the median nerve, in proximity to
the pronator teres and the tendinous bridge connecting the heads of the flexor
digitorum superficialis. When this syndrome is clinically suspected, US
evaluation is usually inconclusive. However, abnormal reflectivity of innervated
muscles can be seen. The median nerve may also be impinged as passing the
pronator teres muscle. Posterior interosseous neuropathy is an uncommon
condition of impingement at three different locations around the elbow, but
more typically near or behind the supinator muscle at the proximal third of the
forearm, where the nerve enters a strong fibrous arcade (i.e. arcade of
Frohse). Clinical presentation is typical and US is able to identify the thickened
nerve impinging in the arcade of Frohse.
Learning Objectives:
1. To understand the radiological anatomy of the peripheral nerves at the
elbow.
2. To learn about the imaging findings of nerve entrapments at the elbow.
Author Disclosure:

L.M. Sconfienza: Author; Springer Verlag. Other; Travel grants from Bracco
Imaging Srl and Esaote.

09:44
Panel discussion: US, CT, conventional MR, high field MR: making the
right choice

08:30 - 10:00 Room G

Physics in Medical Imaging

RC 113
Single-dual-multi-energy CT

A-040 os:30

Chairman's introduction
J. Damilakis; Iraklion/GR

Dual-energy CT acquisition is possible using either single-source CT or dual-
source CT. In single-source CT units, a generator switches x-ray tube potential
from 80 kVp to 140 kVp corresponding to photon energies from about 40 keV
to 140 keV. For each exposure, the exposure time is only 0.5 msec, allowing
simultaneous acquisition of low-kVp and high-kVp images. Dual-source CT
scanners are composed of 2 tubes and 2 detector arrays. The 2 tubes are
positioned at 90 degrees from each other. For dual-energy CT the potential
applied across the 2 tubes is 80 kVp to 140 kVp. The tube load (mAs) is
adjusted accordingly to 50 mAs for the high-kVp tube and 200 mAs for the low-
kVp tube. Other approaches have been introduced through energy-sensitive
detectors and photon counting detectors. All CT examinations should be
optimised to achieve diagnostic image quality with the lowest radiation dose
possible. Dose optimisation of dual-energy examinations is an area of great
interest for both medical physicists and radiologists. The replacement of pre-
contrast imaging by virtual non-contrast-enhanced imaging provides a great
opportunity of radiation dose reduction. Moreover, several techniques and tools
have been developed for CT dose optimisation and these methods are also
applicable for dual-energy CT studies. For example, application of new iterative
reconstruction algorithms, use of automatic exposure control and other dose
saving tools may help to reduce patient doses considerably.

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-041 os:35

A. Basics of diagnostic dual-energy CT
T. Klinder; Hamburg/DE (tobias.klinder@philips.com)

Although the first applications of dual-energy CT (DECT) were already
introduced in the 1980s, they were not adopted in clinical practice. However,
with advancements in the CT systems, DECT experienced its comeback and is
now clinically emerging. In this talk, we will explain the technological basics of
diagnostic DECT and show its clinical potential. First, the general idea of CT
acquisition is reviewed to acknowledge the spectral information that DECT
provides. The fundamental underlying physics of DECT is explained. In
particular, it is derived how spectral acquisition allows to parameterise the
energy-dependent attenuation coefficient inaccessible to single-energy CT.
The different techniques for acquisition of DECT will be shortly compared.
Dual-energy data can be post-processed and presented in various ways (e.g.
monochromatic images, iodine maps or virtual non-contrast images). The
individual possibilities are thereby described on the basis of the introduced
physical principles. Finally, an overview of main clinical applications of DECT is
given including the detailed review of different clinical example cases. Where
appropriate, a comparison to single-energy CT is given to fully appreciate the
additional value of DECT.

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-042 os:58

B. Photon counting detector technology for diagnostic CT
I. Blevis; Haifa/IL (ira.blevis@philips.com)

Medical CT imaging has recently advanced due to the introduction of dual-
energy techniques. Material composition and density in the body are
disentangled using the energy information in the x-rays traversing the body.
The added information can be combined with the conventional image using
colours or other techniques. Realizing the full potential of the newly tapped
energy information will require a major technological change from the
scintillating crystals and light sensing electronics in current use to
semiconductor detectors and electronics sensitive to each photon and its
energy, individually. The current technology is called indirect and integrating
detection, and the new and emergent technology is called direct conversion
photon counting. Photons are absorbed in high Z, high band gap, high
crystallinity, thick semiconductors, notably Cd(Zn)Te, producing a very
compact ball of electric charge that is transferred to external electronics by a
fine grid of contact electrodes on the semiconductor surface. The small size of
the charge ball also permits a high resolution and contrast improvement in CT,
potentially without an increase of patient dose. The new technology has been
introduced commercially in the past decade in less demanding SPECT imaging
at 10'1photons/s/mm2 and now in our CT research prototgpes the detector
development has permitted close to the 109photons/s/mm needed for CT.
Verification images from phantoms and preclinical trials, including resolution
tests, and high Z contrast agents will be shown.
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:

I. Blevis: Employee; Philips Healthcare. Investigator; H2020 Grant
Agreement No 668142.

A-043 09:21

C. Do we really need multi-energy CT?
S.T. Schindera; Aarau/CH (sschindera@aol.com)

Dual-energy CT has been introduced more than ten years ago and since then
various clinical applications from head to toe have been described in the
scientific literature. A clear added value of each clinical application needs to be
proven to transfer them into clinical routine. Besides optimization of the clinical
workflow of dual-energy CT, including post-processing of the additional
datasets, the radiation exposure to the patient is an important aspect which
decides if dual energy maintains a success story. To promote the wide-spread
use of dual-energy CT, there is a definite need for future investigations on the
outcome of dual-energy CT, such as patient care, costs and workflow.

Aepsaupapn
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Learning Objectives:
1. To learn about medical applications and potential benefits.
2. To see which single energy applications should be replaced by dual-energy
applications, and why.
3. To find out what additional multi-energy CT applications would be nice to
have.
Author Disclosure:
S.T. Schindera: Advisory Board; Bayer Healthcare.

09:44
Panel discussion: How many 'energies’ do we need in CT?

08:30 - 10:00 Room K

Radiographers

RC 114
MRI technology and techniques

Moderators:
V. Syrgiamiotis; Athens/GR
A. Mizzi; Msida/MT

A-044 0s:30

A. Recent developments in structural and quantitative spinal cord
imaging at 3T
M.C. Yiannakas; London/UK

In this presentation | would be discussing new developments in acquisition and
analysis protocols for spinal cord imaging using a clinical 3T MR system, which
are suitable for use in a number of neurological diseases, such as multiple
sclerosis (MS), spinal cord injury (SCI), amyotrophic lateral sclerosis (ALS),
neuromyelitis optica (NMO) and multiple system atrophy (MSA). In terms of
acquisition, protocols which allow depiction of grey matter (GM) and white
matter (WM) within the cord will be presented along with examples on how
these may facilitate further tissue-specific (i.e. GM/WM) quantitative
investigations such as the estimation of tissue volume, diffusion tensor imaging
(DTI) metrics and magnetisation transfer ratio (MTR). In terms of analysis
methods, recent advances in semi- and fully-automated image segmentation
will be presented and discussed.

Learning Objectives:

1. To understand the technical challenges associated with spinal cord imaging.
2. To learn about new structural and quantitative spinal cord acquisition and
analysis protocols.

3. To discuss some of the clinical applications in neurological disease.

A-045 os:55

B. RF-related heating in clinical MRI
T. Owman; Lund/SE (Titti. Owman@gmail.com)

Magnetic resonance is a frequently used diagnostic tool and considered a fairly
safe modality. It is well known that MR is not only exclusively used for
diagnostic purposes but also used in interventional care, research and
functional studies of various kinds. Clinical demands for faster examinations
and higher resolution, and in combination with advanced research has resulted
in a development toward stronger magnetic fields and a more powerful and
complex technology. This with the consequence that clinical MR of today uses
higher frequencies and increased energy deposition in patients and volunteers.
There are several known risks in MR and the radiofrequency (rf)-induced
heating problem in patients has increased significantly parallel to the fast
technological development. Several efforts are made to improve the situation
since MR-related rf-burns occur more and more frequent in clinical practice.
The rf-heating problem is relatively difficult to predict and may even cause
various degrees of burns during regular clinical MR scanning. Improved
knowledge and better understanding of this hazard is necessary to minimize
risks and avoid unnecessary damage. Heat-related accidents (rf) can be
reduced and the situation considerably improved by careful patient
preparations and good safety routines prior to MR examinations.

Learning Objectives:

1. To learn about b1-related problems in clinical MRI.

2. To understand RF-related heating and current efforts to improve the
situation.

3. To discuss how to avoid RF-burns in clinical practice.

A-046 09:20

C. The benefits of diffusion imaging
J. Castillo; Msida/MT (josecast@melita.com)

Diffusion-weighted magnetic resonance imaging (DWI) derives its image
contrast from differences in the motion of water molecules between tissues.
Such imaging can be performed very quickly without the need for exogenous
contrast medium administration. A series of technological advances have
made it feasible to translate DWI measurements to extra-cranial sites, such as
the abdomen and pelvis. The application of DWI in oncology has been widely
explored. DWI for tumour detection has been shown for a variety of tumour
types in adult and paediatric oncology. Used together with other MR imaging
techniques, DWI can aid tumour characterization and in distinguishing tumour
from non-tumour tissues. DWI is usually performed using an echo-planar
imaging technique, in breath-hold, free-breathing or with the use of respiratory
and/or cardiac gating. Meticulous attention to technique is important to ensure
high-quality images can be consistently obtained. This is one of the key
competence of MR radiographers. There is now considerable interest in using
DWI for the monitoring of treatment response. Several studies have already
shown that the apparent diffusion coefficient (ADC) of tumour in response to
successful chemotherapy, radiotherapy and other minimally invasive
interventional procedures. Diffusion-weighted MRI is being increasingly used in
paediatric body imaging. Its role is still emerging. It holds great promise in the
assessment of therapy response in body tumours, with ADC value as a
potential biomarker. Body DWI is a technique that can be quickly performed on
clinical MR systems, and can be incorporated into existing clinical protocols.
Learning Objectives:

1. To appreciate the role of diffusion imaging in oncology imaging.

2. To discuss the responsibility of radiographers in the application of DWI.

3. To discuss the clinical application of diffusion imaging in MR enterography
and paediatric imaging.

09:45
Discussion and questions: How is patient care affected by MRI
technology and techniques?

08:30 - 10:00 Room M 1

Vascular

RC 115

Peripheral vascular malformations: light
after darkness

A-047 os:30

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

Treatment of peripheral vascular malformations is a combination of
diagnostics, skills and experience. This treatment is done by specialised
interventional radiologists in dedicated centres. Treatment is always a team
effort. There is a wide variety of diagnostic pathways used to establish the final
diagnosis and to plan treatment. These pathways will be discussed. Based on
the clinical diagnosis specific imaging algorithms can be used. In the workshop
this will be discussed. Treatment of peripheral vascular malformations is often
not a medical necessity but mainly closely related to the wishes and
expectations of the patients. Every procedure is tailored by this “shared
dissection making” and, therefore, planning of a treatment procedure should
also be patient tailored. How to define success is, therefore, sometimes
difficult. This planning of treatment will also be discussed. Children are a
specific entity within the spectrum of vascular malformations and special
knowledge is needed not only to treat but also to support these patients and
their family. Also in children interventional techniques are tailored and this will
be discussed in the session.

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-048 0s:35

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

Vascular malformations are categorized into the low-flow malformations and
high-flow malformations. From imaging methods it 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. Colour
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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 heterogenous 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
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 normalised and the resistive indexes and the flow
volumes will become normalized 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-049 0s:58

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

Vascular anomalies are divided into two different categories which carry
different prognosis and management: "vascular tumours" 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 growth 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 characterize the seriousness of the lesion.
Interventional radiology (IR) plays major role in both curative and palliative
treatments of these 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 embolization 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 - how to plan the intervention?

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

A-050 09:21

C. Paediatric vascular malformations: diagnosis and treatment
S. Stuart, D. Roebuck; London/UK (derek.roebuck@gosh.nhs.uk)

The current accepted method for classification of vascular malformations is
straightforward and clinically relevant. Vascular malformations can be divided
into high flow lesions such as arteriovenous malformation (AVM) or low flow
lesions such as venous or lymphatic malformations. In children, 90% of
vascular anomalies can be diagnosed by clinical history and examination
alone. Imaging predominantly with US or MRI can confirm the diagnosis,
evaluate extent of a lesion or flow within it. In children ultrasound is particularly
useful for aiding the diagnosis. Many vascular malformations require no
treatment, if they are not causing symptoms. A multidisciplinary team approach
to the management of these conditions is vital. Non-interventional treatments
such as physiotherapy and occupational therapy are vital. The use of
compression garments can help symptomatically in venous malformations.
Interventional radiology plays a role in treatment principally with injection
sclerotherapy of low flow lesions and embolization of the much rarer AVM.
Many sclerotherapy agents are available with sodium tetradecyl sulphate the
most commonly used for venous malformations and doxycycline commonly
used for lymphatic malformations. Different sclerotherapy agents have different
characteristics and uses which will be covered. Symptomatic relief is often
achieved with treatment but multiple treatment episode may be needed to
achieve the wanted outcome. Ensuring the child and family understand this is
vital to ensure they are satisfied with the management of the condition.

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 3

Interventional Radiology

RC 109

Musculoskeletal interventions: what's
new?

Moderator:
A. Gangi; Strasbourg/FR

A-051 o0s:30

A. Musculoskeletal ablation and embolisation
A. Basile; Catania/IT (basile.antonello73@gmail.com)

In a modern era of interventional strategies, ablation and embolization use is
not anymore limited to usual target organs but these techniques are finding
new rooms, remarkably in MSK tumours. In the literature, the most
encountered benign tumours treated via ablation and/or embolization are
osteoid osteoma, osteoblastoma, chondroblastoma and osteochondroma, giant
cell tumour, aneurysmal bone cyst, eosinophilic granuloma, vertebral
haemangioma and fibrous dysplasia. In turn, malignancies of the soft tissue
and bones (primary sarcomas) are rare, likely spinal metastases are the most
common (derived by carcinomas of the breast, lung, prostate, kidney and
uterus). Shall be underlined that in most cases palliative measures are related
to malignant cancer and patient's quality of life and motility are the priority.
Among first weapon such as thermal ablation (both MW, RF and Laser)
cryotherapy is raising the interest of the IR's community due to the powerful
pain management feature and the possibility of an instant check of the ice ball,
preserving nervous tissues, specially for vertebral metastases use.
Nevertheless, ablation may be applied both for curative and palliative
strategies when combined with cement injection, allowing a precise patient's
selection to be made. Embolization has a strong importance applied to
hypervascular lesions, may also reduce recurrence rate and potentially extend
survival one. New heroes of oncologic interventions and probably future
fashion are MR-guided HIFU and irreversible electroporation (IRE), even
though bringing higher cost. Improved research of the field is strongly needed
to assess a proper cost-benefit analysis and limits of these approaches.
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-052 09:00

B. Vertebral augmentation and discectomy techniques: can we challenge
surgery?
D. Filippiadis; Athens/GR (dfilippiadis@yahoo.gr)

Vertebral augmentation techniques include standard vertebroplasty, balloon
kyphoplasty and percutaneous implant insertion combined to PMMA injection.
Indications include osteoporotic, traumatic, pathologic and cancer-related
fractures as well as benign (e.g. symptomatic atypical aggressive
haemangiomas) 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 aetiology of vertebral fractures demands a tailored
patient-centred 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 latter includes 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
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with surgery at a later stage. Percutaneous vertebral augmentation and
discectomy techniques compared to surgical approaches are favoured 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-053 09:30

C. Bone biopsy and pain treatment using cone-beam CT (CBCT)
L. Tselikas; Villejuif/FR (lambros.tselikas@gustaveroussy.fr)

Cone beam-CT imaging (CB-CT) is actually widely available and allows,
because of high-quality multiplanar reconstructions and using dedicated
guiding software, to perform various bone interventions. Bone biopsies are
feasible using CB-CT guidance with the same accuracy as CT-scan guidance
and requiring less radiation exposure for patients and operators. Furthermore,
pain palliation procedures such as cementoplasty and percutaneous
osteosynthesis are actually possible with very high accuracy and technical
success rates. New techniques and software are under development to
decrease radiation dose, improve guidance for in case where CB-CT
acquisition can be complicated and be easily integrated in an everyday
workflow.
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.
Author Disclosure:

L. Tselikas: Consultant; General Electric.

08:30 - 10:00 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E118
Liver, bile ducts and pancreas: improving
your technique with advanced tools

A-054 0s:30

Chairman's introduction
Y. Menu; Paris/FR (yves.menu@sat.aphp.fr)

Optimal imaging technique is absolutely critical in abdominal studies, as many
parameters may interfere in the production of final images. Despite technical
advances, or may be as a consequence, settings and fine-tuning of machines
is the only way to reach clinical relevance of images. The radiologist has to be
familiar with the most important parameters that may influence image quality
and relevance. In this session, the purpose is to learn the best and the most
simple way to obtain optimized results with recent and advanced imaging
technique, with a special interest on how to integrate it while driving these
machines for clinical practice.

A-055 0s:35

A. Liver specific contrast: how, why, when?
E. Neri; Pisa/IT

The so-called liver-specific (or hepatobiliary) contrast agents (gadobenate
dimeglumine, Gd-BOPTA, and gadoxetic acid, Gd-EOB-DTPA), are
characterised by a dual behaviour by exhibiting elimination through both renal
and hepatic excretion pathways and thereby possessing both early perfusion
information (renal elimination pathway) and, later, hepatocyte-selective
information (hepatic excretion pathway) mediated through protein transporters,
located in the canalicular or sinusoidal pole of the hepatocytes. As a basic rule
of MR technique all non-blood pool gadolinium chelate-based contrast agents
are suitable for dynamic liver MRI, but the use of liver-specific contrast agents
is mandatory to obtain the hepatobiliary phase in addition to the dynamic
phase. The workup of solid focal liver lesions should include: axial breath-hold
heavily T2-weighted half-Fourier single-shot turbo spin-echo sequences;
navigator triggered intermediate T2-weighted turbo spin-echo sequences,
breath-hold T1-weighted two-dimensional dual gradient-echo in-phase and
opposed-phase sequences, and dynamic contrast enhanced fat-suppressed
three-dimensional spoiled gradient-echo breath-hold sequence, acquired
before and during the late arterial, portal venous and late dynamic phase.

Hepatocyte phase can be considered adequate when Gd-EOB is detected in
the intrahepatic bile ducts and the vessels are definitely hypointense in
comparison to the background parenchyma. Liver specific contrast agents
improves the characterisation of benign liver lesions, malignant liver lesions in
non-cirrhotic, focal lesions in cirrhotic patients; they are also helpful to to depict
the degree of fibrotic changes in liver fibrosis.

Learning Objectives:

1. To learn about physiology of liver specific contrast media physiology, and to
be able to optimise liver MRI protocols.

2. To understand why they are useful for the detection and characterisation of
liver masses.

3. To learn and understand the limitations.

A-056 09:03

B. Diffusion-weighted imaging (DWI): how, why, when?
D.-M. Koh; Sutton/UK

Diffusion-weighted MRI (DWI) is now routinely applied for the evaluation of
abdominal diseases. The principles of optimising DWI are similar on both 1.5T
and 3.0T, which includes maximising image signal to noise and minimising
artefacts. In this regard, free-breathing DWI acquisition is most widely used to
achieve the best image quality. DWI can be used to improve disease detection
in the liver, hepatobiliary tract and the pancreas. It can be applied to support
disease characterisation, but potential pitfalls should be appreciated. There is
an increasing role for its deployment for the early evaluation of tumour
response to treatment. Monoexponential DWI model to derive the apparent
diffusion coefficient (ADC) of tissue is still the most widely used approach in
the clinical setting. However, there is interest in applying non-monoexponential
approaches including IVIM (intravoxel incoherent motion) and DKI (diffusion
kurtosis imaging). These approaches should be utilised with full knowledge of
their measurement repeatability so that it allows for meaningful data
interpretation.

Learning Objectives:

1. To become familiar with the different acquisition techniques and to be able
to adapt to a specific machine, including field strength.

2. To understand the role of DWI in the detection and characterisation of
hepatobiliary and pancreatic diseases.

3. To learn about the potential technical future developments.

A-057 09:31

C. Advances in hybrid imaging: new tracers and MR/PET
E.J. Rummeny; Munich/DE (rummeny@roe.med.tu-muenchen.de)

In both PET/CT and MR/PET, radioactive tracers are used to detect primary
tumours and metastases. During the lecture, we will discuss those tracers
which are used for PET imaging of the abdomen and pelvis. By far the most
commonly applied tracer is 18F-FDG which is used to study glucose
metabolism in tumours and metastases. Increasingly, other more specific
tracers, primarily marked with 68 Ga, are used for abdominal tumours such as
DOTA-TATE and DOTA TOC. These tracers exhibit high affinity to
somatostatin receptors and can be used to detect endocrine tumours (NET)
with low or moderate proliferation rate (G1 and G2). To quantify tumour
response to therapy, standard uptake values (SUV) can be calculated. Newer
tracers like 68 Ga-PSMA-ligand are primarily used to diagnose prostate cancer
(PCa) and its metastases to lymph nodes and bones. Furthermore, this tracer
may be also useful to diagnose other tumours of the urinary tract. Bound to 90
Yttrium or 177 Lutetium, these carriers, i.e. DOTA-NOC and PSMA-ligand, can
be used as so-called theranostics which are employed successfully to treat
tumour metastases of certain cancers. All those markers can be used for
PET/CT and MR/PET. While PET/CT is in clinical use already, MR/PET
systems are still under evaluation. MR has better soft tissue contrast and
radiation dose from MR/PET is substantially less than PET/CT. However,
MR/PET takes longer than PET/CT and is only feasible in certain patients.
Therefore, MR/PET is currently available for patients with selected indications
and primarily used for clinical research studies.

Learning Objectives:

1. To understand why alternative tracers to FDG may be useful in exploring
liver and pancreatic diseases.

2. To learn about the role of PET in the follow-up of tumours and quantification
of tumour response.

3. To become familiar with the specific advantages of MR/PET over PET/CT in
abdominal diseases.
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08:30 - 10:00 Room M 5

E? - ECR Master Class (Genitourinary)

E* 126b

Functional MRI of the kidneys: ready for
prime time?

Moderator:
H.C. Thoeny; Berne/CH

A-058 0s:30

A. Diffusion-weighted MRI
N. Grenier; Bordeaux/FR (nicolas.grenier@chu-bordeaux.fr)

Diffusion-weighted MRI of the kidney has multiple applications in morphological
renal imaging. Its applications in the functional field of parenchymal renal
diseases are still to be defined. For morphological applications such as renal
tumours or infections, 3 b-values are enough with calculation of an ADC-map
based on a mono-exponential fit. For functional applications, the tendency
goes toward more sophisticated approaches such as the IVIM technique with
more b-values and a bi-exponential fit or characterisation of the diffusion
tensor, based on acquisition of at least 6 directions, of diffusion encoding. All
functional and tissue changes decreasing water movements or increasing the
cell density in renal parenchyma can decrease diffusion coefficients. Renal
ADC decrease is correlated with the degree of renal dysfunction in
parenchymal diseases. Urinary obstruction and parenchymal processes such
as inflammation or fibrosis also decrease the diffusion coefficients. In chronic
diseases, tissue changes and fibrosis induce changes of the microarchitecture
responsible for a decrease of renal anisotropy shown by diffusion tensor
imaging.
Learning Objectives:
1. To learn about the technical issues of DWI.
2. To understand the physiological determinants of diffusion measurements.
3. To assess the role of DWI in clinical practice.
Author Disclosure:

N. Grenier: Advisory Board; Supersonic Imagine.

A-059 09:00
B. Perfusion MRI
M. Claudon; Vandoeuvre-les-Nancy/FR (m.claudon@chu-nancy.fr)

Because of its high spatial resolution, magnetic resonance urography has
demonstrated high accuracy in the morphologic assessment of urinary tract.
More recently, functional MRU (fMRU) has shown feasibility in adults and
children, using dynamic pulse sequences performed after injection of an
intravenous bolus of gadolinium chelates (DCE-MRU), which allow calculating
the split renal function (SRF) from time-intensity curves, where the Patlak
method should be preferred to the area under the curve method. Using MRU to
obtain both anatomical and functional information in a single examination
without radiation would be beneficial, especially for follow-up in young patients.
Complementary medico-economic analysis confirms the interest of a potential
substitution of nuclear renal scintigraphy by fMRU as an adjunct to
morphological MRU.

Learning Objectives:

1. To learn about the clinical indications for kidney perfusion imaging.

2. To become familiar with perfusion protocols for kidney perfusion imaging.

3. To learn about difficulties in kidney perfusion imaging.

A-060 09:30

C.BOLD and ASL
A. Boss; Zurich/CH (andreas.boss@usz.ch)

In functional renal magnetic resonance imaging (MRI) advanced techniques
are used to obtain functional and molecular information from the state of the
kidney. In blood oxygenation level-dependent (BOLD) MRI, the susceptibility
difference between oxyhaemoglobin (diamagnetic) and deoxyhaemoglobin
(paramagnetic) is used to extract information on tissue oxygenation, which is
interesting because of the physiological hypoxia in the renal medulla. BOLD
MRI, therefore, may be applied to non-invasively assess renal oxygenation and
the oxygen metabolism of the kidneys. Arterial spin labelling (ASL) is a non-
invasive technique, which uses radiofrequency-labelled blood water as
endogenous tracer to visualize and quantify renal perfusion. Using the
extended Bloch equations, quantitative perfusion values in ml/100 g/min can
be calculated.

Learning Objectives:

1. To understand the physiological and technical basis of blood oxygen level-
dependent (BOLD) imaging of the kidneys.

2. To learn typical findings of BOLD-MRI in patients with kidney disease.

3. To review the physics and technique of arterial spin labelling (ASL) perfusion
measurements of the kidneys.

4. To see typical findings of ASL measurements in patients with kidney
diseases.

10:30 - 12:00 Room A

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

E® 221

MR imaging in sports medicine |
A-061 10:30

A. Muscle injury in sports
M.G. Mack; Munich/DE (m.mack@radiologie-muenchen.de)

According to the UEFA injury study 2014, almost 50% of all injuries in
professional soccer players are related to muscles, tendon and the
musculotendinous junction. During this lecture, you will learn how normal and
injured muscle will look like. The standard imaging protocol is including axial
T1- and fsPD sequences, angulated coronal and sagittal fsPD sequences with
a slice thickness between 1 and 6 mm. You will learn to differentiate between
functional muscle disorders without structural injuries (like fatigue-induced
muscle disorder (Type 1a), delayed-onset muscle soreness (Type 1b) and
spine (Type 2a) or muscle-related neuromuscular disorder (Type 2b)) and
structural injuries (minor partial tear (Type 3a), moderate partial tear (Type 3b)
and total/subtotal tear (Type 4) of the muscle, the musculotendinous junction
and tendinous avulsion). Most structural injuries are stretch-induced injuries
and have to be differentiated from contusion injury and distraction injury. In
soccer, 92% of all muscle injuries affect the four major muscle groups of the
lower limbs (hamstrings, adductors, quadriceps and calf muscles) and occur
mainly in non-contact situations.

Learning Objectives:

1. To understand the anatomy of the most common injured muscles.

2. To learn the evaluation of muscle injuries and the impact regarding recover.

A-062 11:15

B. Knee trauma
M. Shahabpour; Brussels/BE

"no abstract submitted"

Learning Objectives:

1. To learn the anatomy of the most common injured structures.
2. To recognise typical combinations of injuries.

10:30 - 12:00 Room F1

E? - Rising Stars Programme: Basic Session

BS 2

Lungs
Moderator:
T. Franquet; Barcelona/ES

A-063 10:30

Congenital anomalies
J. Ley-Zaporozhan; Munich/DE

Imaging in lung anomalies is usually started off by plain film radiography. This
projection technique gives a first overview of the anatomical situs and allows
for a first assessment of expected anomaly. Depending on the individual
setting an ultrasound of the chest can be added for further assessment of the
vascular structures or cystic components. A more sophisticated imaging
technique like computed tomography or magnetic resonance imaging will allow
for definite classification of the anomaly. The different imaging techniques and
especially CT and MRI protocols used will be covered. Anatomical variants are
most often detected within the tracheobronchial tree, namely with anomalous
branching pattern of the upper lobe bronchi. Congenital lung anomalies are a
heterogeneous group of developmental disorders with a wide distribution in
imaging appearance and clinical manifestations. The most frequent ones are:
congenital pulmonary airway malformation (CPAM), congenital lobar
hyperinflation, bronchial atresia, bronchiogenic cyst and pulmonary
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sequestration. For these anomalies, the embryologic background, clinical
presentation and imaging findings will be demonstrated.

Learning Objectives:

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

2. To learn and understand possible anatomical variants.

3. To describe the typical imaging features of the most common anatomical
anomalies.

A-064 11:00

Infection
T. Franquet; Barcelona/ES (tfranquet@santpau.cat)

Inflammation is a response of vascularised tissues to infections to eliminate the
offending agents. Pneumonia occurs when the host mounts an inflammatory
response, centred on the lung parenchyma, usually against a microorganism
which has reached this normally sterile site. Bacteria are the most common
causative microorganisms. Pneumococci usually spare alveolar walls and
cause lobar pneumonia that resolves completely, whereas Staphylococci and
Klebsiella species destroy alveolar walls and form abscesses that heal with
scar formation. Combination of pattern recognition with knowledge of the
clinical setting is the best approach to pulmonary infectious processes. When
pulmonary infection is suspected, knowledge of the varied radiographic
manifestations will narrow the differential diagnosis, helping to direct additional
diagnostic measures, and serving as an ideal tool for follow-up examinations.
Management of immunocompromised patients is challenging and difficult
because of the diversity of causative organisms. Although diagnostic
information may also be obtained by means of bronchoalveolar lavage and
transbronchial needle aspiration, the radiologist plays an important role in the
diagnosis and management of patients with suspected pneumonia.

Learning Objectives:

1. To recognise the most common imaging patterns of lung infections.

2. To understand the temporal relationship between the immune status and
diverse lung infections.

3. To have a basic knowledge of CT-path correlation of some pulmonary
infectious diseases.

A-065 11:30

Tumours
|. Hartmann; Rotterdam/NL (i.j.c.hartmann@gmail.com)

Non-small cell lung carcinoma (NSCLC) comprises the largest group of which
the imaging appearance can be variable. It can present as centrally or
peripherally located nodule or mass that may invade mediastinal structures or
the chest wall. Tumour margins may be smooth, lobulated, ill defined, irregular
or spiculated. Other findings include cavitation, consolidation and ground glass
opacity (GGO). Accompanying post-obstructive pneumonia and/or lung
collapse can be seen in central tumours. Small cell lung carcinoma (SCLC) is
the most common primary pulmonary neuroendocrine tumour. Most SCLCs are
a centrally located large mass invading or metastasising to regional lymph
nodes. 5-10% of SCLCs present as a peripherally located spiculated nodule
without associated lymphadenopathy. Pulmonary metastasis: the lung is
frequently involved in metastatic disease. Typical radiological features include
multiple round nodules with variable size, peripherally located (haematogenous
metastasis) and diffuse thickening of the interstitum (lymphangitic
carcinomatosis). Atypical features such as cavitation, calcification, air
bronchogram and GGO are often encountered. Pulmonary lymphoma imaging
findings of parenchymal disease in both primary (rare entity) and more
frequently occurring secondary pulmonary lymphoma are variable and non-
specific. They include single or multiple nodules, masses or consolidations,
cavitation and air bronchogram. Ancillary findings include lymphadenopathy,
bronchial wall thickening, interlobular septal thickening and pleural effusion. CT
is the workhorse of imaging in bronchogenic carcinoma, metastasis and
lymphoma, and plays together with PET/CT a crucial role in staging
bronchogenic carcinoma and lymphoma. Due to the variety in CT imaging
appearances, tissue confirmation is usually warranted to confirm the diagnosis.
Learning Objectives:

1. To describe the typical imaging appearance of bronchogenic carcinoma.

2. To describe the typical imaging features of pulmonary metastases.

3. To describe the manifestations and the role of imaging in pulmonary
lymphoma.

10:30 - 12:00 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E® 218

Benign liver tumours: daily questions
A-066 10:30

Chairman's introduction
S.M. Ertiirk; Istanbul/TR (smerturk@gmail.com)

The session will focus on the imaging features of the cystic and solid liver
lesions. The new classification system of the hepatic adenomas will be
discussed in detail. Sample cases of haemangiomas and FNHs will be another
focus of the session since these lesions are very frequently encountered in
imaging studies of the liver. Imaging strategies to increase accuracy regarding
the detection and characterisation of focal hepatic lesions will be summarised.
Author Disclosure:
S.M. Erturk: Speaker; General Electric, Siemens, Bayer, Guerbet.

A-067 10:35

A. Cystic lesions: always biliary cysts?
O. Benjaminov; Petach Tikva/IL (obenjaminov@gmail.com)

Liver cysts are increasingly found on abdominal imaging studies. They cause a
diagnostic challenge. There are no current management guidelines that help in
their management. In most cases they are asymptomatic and follow a benign
course. However, it is essential to differentiate between benign and malignant
liver cysts. The majority are of a biliary origin. Others are non-biliary and
include hydatid and other infectious cystic lesions, cystic neuroendocrine
lesions and cystic metastases. Other lesions which contain a fluid attenuation
component may mimic liver cysts such as necrotic changes within lesions
following chemotherapeutic treatment. Clinical history, laboratory findings and
previous imaging may help in reaching an accurate diagnosis. An important
step in narrowing the differential diagnosis is in determining the presence of
complex structures within the lesions.

Learning Objectives:

1. To be able to list the different conditions that may present as cystic liver
masses.

2. To understand the diagnostic multimodality strategy.

3. To become familiar with assessment challenges.

A-068 11:03

B. Solid benign lesions: how to solve the conundrum?
F. Caseiro-Alves; Coimbra/PT (caseiroalves@gmail.com)

Benign hepatocellular neoplasms are being recognized with increased
frequency using cross-sectional imaging. One of the main goals is to be able to
make a clear-cut differential diagnosis between focal nodular hyperplasia
(FNH) and hepatocellular adenoma (HCA) since patient management is
substantially different. Despite the sound knowledge acquired in the last few
years about the morphological features of FNH using various cross-sectional
imaging techniques, new players in the field have arisen such as diffusion-
weighted MR imaging (DWI) and use of hepatobiliary contrast agents. These
new biomarkers offer a different view over FNH and allow a more accurate
characterization even in more atypical cases. Concerning HCA, current
knowledge implies that the sub-types of this neoplasm should be known since,
again, patient management differs and these patients are no longer seen as
compulsory surgical candidates. These sub-types will be further discussed and
the role of imaging for risk stratification (haemorrhage and malignant
transformation) will be addressed. Further, illustrative cases of combined
FNH/HCA cases will be demonstrated along with the main imaging clues for a
successful differential diagnosis.

Learning Objectives:

1. To become familiar with the recent classification of liver cell adenoma and its
justification.

2. To learn about the typical and atypical appearance of focal nodular
hyperplasia.

3. To understand the treatment strategy and the modalities of follow-up when
appropriate.
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A-069 11:31

C. From images to strategy: tough cases of benign liver tumours
M. Nadrljanski; Belgrade/RS (dr.m.nadrljanski@gmail.com)

Benign liver tumours are often diagnosed incidentally. The most common
lesions include haemangioma, focal nodular hyperplasia (FNH) and
hepatocellular adenoma (HCA). Liver nodule(s), often detected on the initial
abdominal ultrasound (US), are characterized by contrast-enhanced imaging
studies: contrast-enhanced US (CEUS), computed tomography (CT) and
magnetic resonance imaging (MRI). Clinical context determines the association
with the development of liver disease. Lesions with atypical features (“tough
cases”) require additional attention. The most common atypical findings in
haemangioma - rapidly filling and giant haemangiomas - may be diagnosed on
MRI. In case of the slow-filling and calcified lesions - sclerosing haemangiomas
- the diagnostic imaging is less reliable. In case of the growing lesions, the
lesion management is made according to multidisciplinary team (MDT). The
diagnosis of FNH is based on the combined radiological features, not
considered as lesion specific. Atypical forms (FNH without a central scar, FNH
with significant steatosis) require particular attention, as the sensitivity of MRI is
lower, especially in the absence of the central scar. The use of the specific
hepatobiliary contrast agents may contribute to the increase of MRI sensitivity.
HCA, not considered the unique entity, reflects the subtype radiological
features. The presence of fat and telangiectatic features requires the
appropriate imaging technique(s) - MRI for fat and dilated vascular spaces
visualization. MRI lesion subtyping is important, as MRI is considered superior
to other modalities. In case of atypical benign lesions, MDT will decide on the
patient management, including the indication for biopsy/resection.

Learning Objectives:

1. To be able to define a diagnostic strategy when facing an unknown case of
solid liver lesion, likely to be benign.

2. To become familiar with the unusual appearance of common lesions like
focal nodular hyperplasia or haemangioma.

12:30 - 13:30 Room C

12:15 - 12:45 Room B

Headline Session

Guest Lecture

Breaking News from Latin America
Presiding:
P.M. Parizel; Antwerp/BE

A-070 12:15

Imaging findings in Zika virus infection
M. Vasco Aragao; Recife/BR (fatima.vascoaragao@gmail.com)

Zika virus (ZIKV) was discovered in 1947 in monkeys (Zika forest) and human
infection was identified in 1952. The first epidemic happened in 2007, at
Micronesia and Yap Islands and the second in 2013, at French Polynesia. In
Brazil (March 2015) begun the third epidemic and, surprisingly, in the second
half of 2015, a microcephaly epidemic was identified. The relationship between
the two epidemics is established. The diagnosis is based on clinical and
radiological findings, associated with laboratory exclusion of other congenital
infections or hereditary conditions. The imaging abnormalities are subcortical
calcifications and malformations of cortical development (frontal
predominance), ventriculomegaly, decreased brain volume, enlarged cisterna
magna, corpus callosum abnormalities and delayed myelination. In patients
with arthrogryposis, the abnormalities are reduced spinal cord thickness and
anterior nerve roots. Immunologic tests specific for the ZIKV are in
development and not available for clinical routine. Thus, the role of radiologists
is extremely important in recognizing the radiological pattern of presumed
cases of the congenital Zika syndrome, mainly in mild cases, when the disease
is not suspected by the paediatrician. There is a possibility that we have been
seeing just the most severe extreme of the disease spectrum. Guillain-Barre
syndrome, myelitis and encephalitis have been found in adults. Prevention
remains the only way to control the disease. The disease has already spread
across the world. Up to October 19th, 2016, 73 countries had reported ZIKV
transmission, while 23 countries had reported ZIKV-related microcephaly
(WHO). In Brazil, there are 2,033 confirmed cases of microcephaly.

Learning Objective:

1. To describe the neuroimaging findings of the Zika virus (ZIKV) syndrome,
the new emerging epidemic that is writing a new chapter in the history of
medicine.

E? - The Beauty of Basic Knowledge: Chest Imaging

E® 25A

Useful signs in chest radiology
Moderator:
N. Howarth; Chéne-Bougeries/CH

A-071 12:30

A. Lung parenchyma
G.R. Ferretti; Grenoble/FR (GFerretti@chu-grenoble.fr)

CXR remains the keystone for the diagnosis of pulmonary diseases, as it is
performed in the vast majority of patients complaining of chest symptoms,
because is it largely available, simple to realize, low cost and delivers low
radiation dose. However, indications of CXR for imaging the lung parenchyma
are challenged by ultra-low-dose HRCT. In this presentation, we will focus on
useful signs to detect lung parenchymal abnormalities such as airspace
opacities, air bronchogram, silhouette sign, atelectasis and interstitial pattern.
Pulmonary distribution of abnormalities such as butterfly-wing distribution, anti-
butterfly-wing distribution and migratory consolidations may increase the value
of CXR. Difficulties in the interpretation and limitations of CXR will be
discussed along with correlations with HRCT results.

Learning Objectives:

1. To review the most useful signs on the chest x-ray.

2. To learn how to interpret the chest x-ray more accurately.

3. To know the appropriate indications of the chest x-ray.

A-072 13:00

B. Mediastinum and chest wall
N. Howarth; Chéne-Bougeries/CH (nigel.howarth@grangettes.ch)

The presentation will explain useful signs in chest radiology using side-by-side
plain film and CT imaging to help understand the imaging features of common
pathologies of the mediastinum and chest wall. Although the clinical value of
the chest x-ray remains undiminished, errors of interpretation of the chest x-ray
remain one of the most frequent causes of malpractice issues. The skills
required for accurate interpretation of imaging of the mediastinum and chest
wall will be explored. The objective is to help you improve your performance in
plain film interpretation and CT imaging of the chest.

Learning Objectives:

1. To review the most useful signs on the chest x-ray.

2. To learn how to interpret the chest x-ray more accurately.

3. To know the appropriate indications of the chest x-ray.

12:30 - 13:30 Room D

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

E® 24A

Degenerative disorders

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

A-073 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
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, the main predisposing
factors that have to be known and searched.
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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

E® - Rising Stars Programme: Basic Session

BS 3

Gastrointestinal diseases
Moderator:
N. Papanikolaou; Lisbon/PT

A-074 14:00

Oesophagus
F.-T. Fork; Malmd/SE (thomas.fork@med.lu.se)

Double-contrast barium fluoroscopy is today almost substituted for endoscopy,
because the oesophageal mucosa is better evaluated and locally treated by
therapeutic endoscopy. Single-contrast studies are used for diagnosing
swallowing disorders, sometimes in combination with oesophageal manometry,
for food impaction, stent function and achalasia. Computed tomography of
thorax and abdomen is done for staging malignant diseases. Combined with
FDG-PET the number of metastases increases. Magnetic resonance imaging
of thorax with diffusion techniques may improve detectability of metastatic
deposits. Local tumour spread, TNM-stage 1 to 4, is imaged by endoscopic
ultrasound. The majority of benign oesophageal lesions emanate from the
mucosal lining, i.e. adenoma, all kinds of inflammatory conditions, be it gastric
reflux, overgrowth in immunosuppressive patients, or noxious contact lesions.
As with varices these superficial lesions are diagnosed and biopsied and, when
appropriate treated endoscopically. However, diverticular disease is best
evaluated radiographically. Small neoplastic lesions are vague in symptoms
and incidentally found on routine examination for other reasons and seldom
diagnosed by radiological means. Local wall thickening and dislocation are
suspicious signs, whereas local lymph nodes grown in size and number are
ominous. Oesophageal cancer is endemic in Asia and with us seen in
individuals with an overconsumption of tobacco and alcohol. Due to anatomy of
the lymphatic system with lymph vessels reaching into the mucous membrane,
early tumour spread is mostly encountered. Radiology plays an important role
in detecting peripheral disease prior to a MDT-meeting but also after surgical
resection to document any post-operative complication or recurrent tumour.
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-075 14:22

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 vascular
supply/drainage and loco-regional lymph nodes. Examples of common and
uncommon gastric lesions (e.g. carcinoma, lymphoma, GIST, NET,
metastases, ulcer, portal gastropathy, pneumatosis, ischaemia) 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-076 14:45

Small bowel
N. Papanikolaou; Lisbon/PT (npapan@npapan.com)

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 ultrafast techniques insensitive to motion, are mainly
used for anatomic demonstration and detection of the pathology. T1 FLASH
sequences after intravenous gadolinium injecton 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 oedematous 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.

A-077 15:07

Colon
R.G.H. Beets-Tan; Amsterdam/NL

CT, US and colonoscopy are the main diagnostic tools for detection of benign
and malignant diseases involving the colon. Bowel ischaemia, infectious
enterocolitis, diverticulitis and appendicitis are causes of the acute abdomen
that often needs prompt diagnosis. This lecture will deal with the typical
features on imaging that will lead to the correct diagnosis. CT is part of the
staging work up of patients with colonic cancer. It does not only provide
information on distant disease but also on the local status. The latter
information will help surgeons in choosing the right surgical approach. In this
lecture attendees will learn about the current role for CT and potential new role
for MRI in the management 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.

14:00 - 15:30 Room M 1

Professional Challenges Session

PC3

Excellence and innovation in
undergraduate teaching of radiology

A-078 14:00

Chairman's introduction: Innovative approaches to undergraduate
teaching, impact on student learning
V. Vélek; Brno/CZ (vivalek@med.muni.cz)

Over the past several decades, the practice of radiology has undergone
substantial change primarily related to advances in imaging technology,
changes in the infrastructure of healthcare delivery, and evolution of
reimbursement systems. Rapid technological innovation in radiology has led to
continual advances in importance of radiology in clinical praxis. This trend is,
however, unfortunately without significant implications for radiology teaching
and the educational system has not substantially changed. Radiology training
programs around the world face a challenging task in both teaching a common
knowledge base across all the imaging modalities and in imparting deep
knowledge within each imaging domain. Today medical school teaching of
radiology includes anatomy, imaging, interventions and new technology.
Cross-sectional and virtual anatomy is extremely important. Clinical procedures
performed without such a relevant anatomical knowledge could result in
serious harm to patients. Important part of the training programs are
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radiological e-learning activities. E-learning has been used recently in dental
and general medicine curricula to support traditional learning methods.
Effectiveness of e-learning in radiology education when compared with
traditional classroom learning methods is very good and the students had
positive attitude when using e-learning. Second example is incorporation of
ultrasound education into medical school curricula. Even if the ultrasound
imaging is incorporated into the curricula of most of medical schools, actual
hands-on training is less widespread. It is time for the changes. 80 hours,
which is a common duration of medical school teaching of radiology, is
insufficient. Radiology must be incorporated into clinical teaching programmes.
Session Objectives:

1. To learn about innovation of didactic and learning strategies in radiology.

2. To evaluate the impact of technology for developing and transforming
undergraduates teaching.

3. To analyse student organisation experiences.

A-079 14:05

How to keep students engaged
C. Nyhsen; Sunderland/UK (nyhsenc@doctors.org.uk)

When teaching medical students, PowerPoint presentations are often chosen
as the preferred lecture format as they can be reliably shown year after year.
Although presented material may be of excellent quality, published surveys
have shown that students prefer interactive sessions, in particular when real-
case scenarios are discussed with close relation to daily medical practice. The
objective of this talk is to inspire attendees to try implementing different
teaching methods, thus breaking down teaching sessions into smaller
elements, engaging students to a higher degree (thereby hopefully improving
learning outcomes and retention of information) as well as making it more
enjoyable for teachers. The focus will be on "low tech" teaching methods which
do not require sophisticated software or hardware facilities. Possibilities of how
to integrate quizzes and assessments in a positive way
will also be included.

Learning Objectives:

1. To learn about tips and tricks to connect with students.

2. To analyse the learning outcomes of students and specify what they expect
as a result of a learning activity.

3. To define the methods to achieve excellence in undergraduate training and
usefulness of teaching evidence-based radiology.

A-080 14:23

Excellence in undergraduate teaching
B. Ertl-Wagner; Munich/DE (Birgit.Ertl-Wagner@med.uni-muenchen.de)

To attract the best and the brightest medical students into a carrier in
radiology, it is important that they become acquainted with the principles of
radiology early on in their medical studies, preferentially already during
preclinical studies. Cross-sectional and radiographic anatomy, radiation
biology, radiation protection and imaging physics can already form an integral
part of preclinical training and can be integrated into other teaching modules,
e.g. in anatomy. During the clinical part of undergraduate medical education,
radiology is a crucial part in almost all clinical aspects - the diagnostic workup
and/or image-guided therapeutic principles are highly pertinent for almost all
disease entities. In addition, radiology is an integral and important part of many
oral and/or written examinations throughout undergraduate medical education.
To ascertain that radiology is well represented during undergraduate medical
education, it is very important that radiologists become and remain involved in
curricular planning. The U-level curriculum of the ESR provides a basis for
undergraduate curricular planning. In addition, mentoring programmes can be
an important part in undergraduate medical education.

Learning Objectives:

1. To learn about the usefulness of curricula.

2. To discuss how to introduce to the students during the undergraduates
teaching programmes radiology as an attractive specialisation.

3. To analyse the importance of mentoring undergraduates.

A-081 14:41

Teaching with technology: a challenging experience
P. Pokieser; Vienna/AT (peter.pokieser@meduniwien.ac.at)

Direct communication with the students remains the basis of medical
education. The big difference to the past before information technology is the
great advantage that the students' self-directed learning process is supported
by online information and their new ability to navigate within the free available
resources and the journals and other contents, by university access. For
radiology training, for example, they can even use eurorad, epos or
radiopaedia and other valuable data bases. This paradigmatic change does not
mean more or less, that the modern student has most interest to hear, what is
not accessible online. First, direct contact and interaction with experienced
doctors (teachers, tutors), best near the daily work is and will stay as the most
appreciated contribution we can give to our students. Second, doctors'

experience, ideally combined with own original case studies; nowadays more
and more interdisciplinary (e.g. board cases) represents a good starting point
of training. Other new challenges in education are the international new
undergraduate curricula, with focus on problem orientation, interdisciplinary
perspectives of clinical decisions and dedication to organ systems more than
clinical disciplines. Sessions in undergraduate’s education are enriched by new
tools to allow the students to interact with teachers, communication platforms
and webinar applications open the space to include online live and remote
blended learning.

Learning Objectives:

1. To emphasise on how to communicate with the students.

2. To evaluate new challenges in education, informatics tools available to
encourage education.

3. To analyse the advantages of interactive sessions in undergraduate’s
education.

A-082 14:59

Evidence-based radiology for diagnostic imaging: do we need to teach
the undergraduates?
R. lezzi; Rome/IT (roberto.iezzi.md@gmail.com)

Evidence-based practice (EBP) has been defined as the ‘interpretation of the
best research evidence with clinical expertise and the patient’s unique values
and circumstances’. EBP teaching to future healthcare professionals has
mainly been documented in medical students. Many different educational
interventions of varying duration, frequency, and forma to teach EBP in a
variety of settings exist. It showed that educational strategies adopted were
found to improve students’ overall EBP competence and their EBP knowledge
and skills. Students felt more confident to accurately interpret the literature,
could better assess the reliability/validity of information on the web and felt
more comfortable with the concepts of EBP. It indicated that EBP is a learnable
skill and the question is not whether EBP can or should be taught, but how to
best teach. The use of technology to promote EBP through mobile devices,
simulation, and the web is on the rise and web-based educational platforms
have been demonstrated as an effective and desirable mechanism to deliver
educational content to health professionals.

Learning Objectives:

1. To analyse the key concepts of teaching evidence-based radiology.

2. To learn about new approaches in teaching and learning radiology.

3. To discuss the importance of teaching evidence-based radiology among
students.

15:17
Panel discussion: How do new approaches contribute to excellence in
undergraduate teaching?

14:00 - 15:30 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E® 318
Chronic liver disease: guidelines for the
radiologist

A-083 14:00

Chairman's introduction
B.J. Op de Beeck; Antwerp/BE (bart.op.de.beeck@uza.be)

Chronic liver disease is a substantial worldwide problem. Its major
consequence is increasing deposition of fat, iron and fibrous tissue within the
liver, leading to the development of cirrhosis with its consequences, portal
hypertension, hepatic insufficiency and HCC. During this session, the question
“how accurate are we in measuring fat and iron with MRI” will be answered.
The goal is to become familiar with the different acquisition techniques, to
understand the correspondence between MRI evaluation and histological
scores and to learn about the limitations of the method. A second problem will
be discussed concerning the question “can we reliably identify and quantify
liver fibrosis and cirrhosis”. It is important to understand the basic principles of
fibrosis evaluation with US and MRI, how these methods could be
implemented in daily practice, and how to make a radiological report. Fibrosis
is independently associated with the viscoelastic parameters and is less
associated with the diffusion parameters than is steatosis. There is a need for
non-invasive detection and follow-up of these chronic liver diseases.
Elastographic techniques are rapidly becoming the method of choice for the
assessment of liver fibrosis, replacing liver biopsy for diagnosis, evaluation of
disease progression and treatment monitoring. Finally, the problem of a small
liver nodule in a patient with chronic liver disease will be discussed with the
focus on characterisation and the international guidelines presenting diagnostic
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and follow-up strategy. Not only HCC presents as a hypervascular nodule, but
also FNH, FNH-like lesions, adenoma, capillary haemangioma and nodular
regenerative hyperplasia.

A-084 1405

A. Measuring fat and iron with MRI: how accurate?
M.M. Eranca; Porto/PT (mariamanuela.franca@gmail.com)

Liver steatosis is the hallmark of non-alcoholic fatty liver disease (NAFLD) but
is also commonly found in different diffuse liver diseases. Iron overload is
found not only in genetic haemochromatosis, transfusional haemosiderosis and
iron loading anaemias, but also in chronic liver diseases. Because liver biopsy
has several limitations, magnetic resonance (MR) imaging biomarkers have
been developed for fat and iron quantification. Liver fat quantification can be
accurately performed by MR spectroscopy or using multi-echo chemical shift
encoded (MECSE) MR sequences. For precise quantification of proton density
fat fraction (PDFF), MECSE MR sequences must be corrected for T1 bias, T2*
decay effect, noise and fat spectral complexity. Nowadays, PDFF is being
considered as the best imaging biomarker of liver steatosis. Quantification of
liver iron using MR imaging can be performed with signal intensity ratio (SIR)
methods as well as R2 and R2* relaxometry techniques. As MR imaging does
not depict iron itself, but the effect of iron in nearby protons, all these different
MR methods require calibration against liver biopsies, to generate empirical
calibration curves. Both R2 and R2* values are increasingly being used for
quantification of liver iron concentration, either for diagnosis or treatment
monitoring, but they must be performed with validated acquisition and analysis
protocols. MECSE-MR sequences have the advantage of simultaneously
quantifying steatosis and siderosis and are promising as fast non-invasive
biomarkers of liver fat and iron, also providing spatial coverage of all liver
parenchyma.

Learning Objectives:

1. To become familiar with the different acquisition techniques allowing
measurement of fat and iron with MRI.

2. To understand the correspondence between MRI evaluation and histological
scores.

3. To learn about the limitations of the method.

A-085 14:33

B. Can we reliably identify/quantify liver fibrosis and cirrhosis
V. Vilgrain; Clichy/FR (valerie.vilgrain@aphp.fr)

Diagnosis of cirrhosis on imaging is not difficult as there are striking features,
the most common being surface nodularity and morphologic changes of the
liver (atrophy of segment 4 and hypertrophy of the caudate lobe). Diagnosis
and staging of fibrosis was done on pathologic examination of the liver for
years but quantitative imaging has changed the paradigm. First, diffusion-
weighted MR has enabled to assess liver fibrosis as the ADC decreases with
increasing fibrosis stage. More recently, imaging-based elastography (using
ultrasound or MR imaging) has shown high diagnostic performance to stage
fibrosis. The principle of these two methods is to measure the speed of shear
waves propagating in the organ. The shear-wave speed is related to tissue
stiffness and, therefore, to the fibrosis. The first technique that has been
extensively validated is the fibroscan (transient elastography). More recently
ultrasound-based techniques such as ARFI and shear-wave elastography have
shown comparable or even better performance over fibroscan. They are
nowadays performed in clinical practice. Some limitations are patient
overweight and increased intercostal thickness. There are confounding factors
that should be known. MR-based elastography is a very accurate technique
that has been recently validated in multicentric studies. Its advantages is the
3D assessment of the liver and the ability to go deeper in tissue characteristics
(elasticity and viscosity). MR elastography is performed in many centres
nowadays but still more in research than for daily use. Both approaches
compare favourably with liver biopsy and are particularly helpful for monitoring
patients.

Learning Objectives:

1. To understand the basic principles of fibrosis evaluation (US and MRI), how
these methods could be implemented in daily practice, and how to make a
radiological report.

2. To learn about the correlation between imaging tools and other methods and
to understand the clinical strategy.

3. To become familiar with the necessity for non-invasive detection and follow-
up of chronic liver disease.

A-086 15:01

C. The small liver nodule and chronic liver disease
G. Brancatelli; Palermo/IT (gbranca@yahoo.com)

The enrolment of patients with chronic liver disease into surveillance programs
has determined a steady increase in the number of small hepatic masses
being detected. In addition, technological advances have improved the spatial,
contrast and temporal resolution of imaging modalities allowing for higher rates

of detection. However, detection and characterization of a lesion in a cirrhotic
liver is oftentimes a challenging task, due to the intrinsic features of a
fibrotic/cirrhotic organ and to a different epidemiology in comparison to the
noncirrhotic population. While most lesions in a cirrhotic liver are
hepatocellular, a wide array of other observations can be encountered, such as
haemangioma, nodule-like arterial phase hyperenhancement, focal fibrosis,
cholangiocarcinoma and metastases. Moreover, small HCC frequently present
with atypical findings, such as lack of enhancement, lack of washout or no
capsule. Furthermore, HCC <1cm grows very slowly; therefore, stability (i.e.
lack of growth) over a few months does not entirely rule out malignancy, and a
negative biopsy is not helpful due to the high false-negative sampling rate. In
these instances, two possible options are 1) further imaging with a different
technique or 2) imaging follow-up.
Learning Objectives:
1. To become familiar with the problem of characterisation of liver nodule on
cirrhosis/fibrosis.
2. To understand the imaging strategy.
3. To learn about the international guidelines presenting diagnostic and follow-
up strategy.
Author Disclosure:

G. Brancatelli: Speaker; Bayer Healthcare. Other; Funding for travel to
educational meetings, Bayer Healthcare and Bracco.

16:00 - 17:30 Room B

Abdominal Viscera

RC 401

The spleen: the forgotten organ
A-087 16:00

Chairman's introduction
L.H. Ros Mendoza; Zaragoza/ES (lhrosmendoza@gmail.com)

The spleen has been considered as the forgotten organ of the abdominal
cavity; nevertheless, a wide range of diseases can affect the spleen. The
finding of an incidental splenic mass is frequently encountered at imaging
studies that are performed on patients for other reasons. Pathologic conditions
of the spleen can be classified into the following categories: congenital:
accessory spleen, polysplenia and asplenia, true cyst; inflammatory: pyogenic
abscess, fungal abscess, hydatid cyst, sarcoidosis; vascular: infarction,
peliosis: haematologic: sickle cell disease, extramedullary haematopoiesis;
posttraumatic: haematoma, false cyst; neoplastic: benign tumours:
haemangioma, hamartoma, lymphangioma; malignant tumours: lymphoma,
metastases, angiosarcoma. Other disease processes affect the spleen
diffusely: Gaucher disease, portal hypertension and sickle cell disease. The
findings in the different imaging techniques (ultrasound, computed tomography
and magnetic resonance imaging) of these splenic lesions are reviewed,
considering three different scenarios: the incidental lesion, acute and chronic
diseases, and malignant tumours, emphasizing the key differences that in
many cases can help narrow the differential diagnosis. An imaging algorithm is
proposed to ease the diagnostic workup in cases of incidental splenic lesions.
In some cases, these radiologic findings could have substantial overlap, which
precludes the rendering of a specific diagnosis on the basis of imaging findings
alone; in these instances, correlation of radiologic features with clinical and
histological findings is needed to confirm the diagnosis.

A-088 16:05

A. Acute and chronic splenic disease
G. Zamboni; Verona/IT (gzamboni@hotmail.com)

The spleen can harbour different types of acute and chronic non-malignant
disease. The radiologist should be aware of these entities, to recognize them
on imaging performed with the specific purpose of evaluating the spleen, or to
characterize them when incidentally discovered. Congenital abnormalities
range from very common entities, like accessory spleens, to rare conditions
like polysplenia and asplenia syndromes. Focal non-malignant diseases
include cystic lesions, the different types of haemangioma, sclerosing
angiomatous nodular transformation (SANT), hamartoma and abscess, among
others. Diffuse non-malignant diseases include granulomatous diseases, such
as sarcoidosis, and parenchymal infiltrative diseases such as siderosis. In
addition, the spleen can undergo vascular diseases, with resulting infarction,
and rupture, both traumatic and spontaneous. Aim of this talk will be to
describe the imaging features of the most common diseases, with emphasis on
the imaging findings that, coupled with clinical information, can allow a
diagnosis.
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Learning Objectives:

1. To describe the most common causes of acute and chronic splenic disease,
excluding malignant lesions.

2. To define imaging protocols, including functional and metabolic techniques,
to apply for the detection and characterisation.

A-089 16:28

B. The incidental splenic lesion
M. Laniado; Dresden/DE (michael.laniado@uniklinikum-dresden.de)

Incidental findings are defined as lesions detected by CT, MRI, or another
imaging modality performed for an unrelated reason. The overall reported
incidence is around 30% for CT, and 25% if the initial diagnosis involved the
genitourinary and gastrointestinal tract. About 20% of incidental findings are
located in the abdomen. The frequency of either clinical follow-up or clinical
confirmation accounts for approximately 65% and 45%, respectively.
Compared to other abdominal viscera, incidental findings in the spleen have
not been evaluated in great detail. Few available data in the literature report a
low incidence of less than 2% for splenic granulomas, haemangiomas, cysts,
abscesses, etc. Unfortunately, both incidentally detected and other splenic
lesions often show overlapping imaging features. Therefore, differentiation of
benign lesions from indeterminate or malignant lesion may be a challenge. On
the other hand, most isolated splenic lesions are benign and without clinical
relevance. To further characterise incidentalomas of the spleen, clinical
correlation (e.g. pain, fever, immunocompromised state, neoplasm, trauma)
and other imaging findings (e.g. liver lesions, lymphadenopathy) are often the
key to diagnosis. It is essential for the radiologist to know how to deal with
splenic incidentalomas, namely what should be written in the report and when
additional studies have to be recommended. This issue will also be addressed
in the presentation.

Learning Objectives:

1. To describe the most common causes of splenic incidentaloma and their
imaging appearance.

2. To define imaging protocols, including functional and metabolic techniques,
for the differential diagnosis.

3. To propose an algorithm for the management of incidental splenic lesions.

A-090 16:51

C. Malignant lesions
S. Gourtsoyianni; London/UK (sgty76@gmail.com)

Malignant splenic lesions are quite rare; however, incidentally picked up
splenic lesions on cross-sectional imaging performed in patients with
suspected or known malignancy certainly pose a diagnostic challenge. Most
common malignant lesion of the spleen is lymphoma, primary or secondary. In
Hodgkin disease, splenic involvement results in up-staging while in non-
Hodgkin lymphoma if spleen is the predominant site of involvement therapeutic
approach might change, thus degree of splenic involvement influences
treatment and prognosis. Imaging appearances of malignant splenic lesions,
including besides lymphoma, angiosarcoma, leiomyosarcoma and metastases
can overlap and imaging alone is not adequate for accurate characterization in
all cases. Percutaneous image-guided biopsy of the spleen using 18-gauge
needles or smaller has reported a high diagnostic accuracy and a complication
rate similar to that reported for liver and kidney rendering it a better alternative
to splenectomy.

Learning Objectives:

1. To describe the clinical presentation and imaging findings for focal and
diffuse neoplastic malignant lesions.

2. To discuss the indication of splenic lesion biopsy and its diagnostic
contribution.

17:14
Panel discussion: How to manage incidental findings in clinical routine
practice

16:00 - 17:30 Room C

Chest

RC 404

Pulmonary embolism: persistent
controversies

A-091 16:00

Chairman's introduction
M. Rémy-Jardin; Lille/FR (martine.remy@chru-lille.fr)

The utility of CT angiography is not questioned as a first-line diagnostic test for
pulmonary embolism. However, technological advances and incidental findings
on chest CT examinations have raised practical questions regarding the most
efficient use of CT in this clinical context. The purpose of this session is to
cover some of these issues, emphasizing the diagnostic and prognostic role of
CT.
Session Objectives:
1. To review the current controversies regarding PE diagnosis.
2. To appreciate the need for defining a standardised management.
Author Disclosure:

M. Rémy-Jardin: Research/Grant Support; Siemens Healthcare.

A-092 16:05

A. Subsegmental PE, incidental PE: diagnosis and management
C.M. Schaefer-Prokop; Amersfoort/NL

Attention to subsegmental PE (SSPE) has increased with the ability of CT
pulmonary angiography (CTPA) to show such small emboli. The advent of
multi-detector computed tomographic pulmonary angiography (CTPA) allows
increased visualization of the peripheral pulmonary arteries. More cases of
peripheral PEs, such as isolated subsegmental PE (SSPE) and incidental PE,
have thereby been identified. The prevalence of SSPE in patients with
suspected PE varies between 0.4% and 18% according to the literature. It is
likely that this variability is caused by patient characteristics, reading
methodology but last not least by scanner technology used. A systematic
review mentions a prevalence of SSPE of 4.7% in a group examined with a
single slice scanner, and of 9.4% in a patient group examined with a multi-slice
CT scanner. In the PIOPED Il trial the positive predictive value (PPV) of CTPA
when compared to a composite reference was 98% for central but only 25% for
SSPE pointing towards the lower diagnostic accuracy and reader confidence in
diagnosing SSPE. Clinical relevance and management of patients with
symptomatic SSPE is still controversial. A Cochrane meta-analyses of 2014
and 2015 summarized that there is no randomized controlled trial evidence for
the effectiveness and safety of anticoagulation therapy versus no intervention
in patients with isolated subsegmental pulmonary embolism (SSPE) or
incidental SSPE. More and more publications occur describing outcome of
untreated patients with SSPE that have no associated DVT. Recent
recommendations from the European Society of Cardiology suggest an
individualized approach for the management of patients with newly diagnosed
SSPE based on the risk/benefit ratio of anticoagulation and the presence of
lower limb DVT. Results of a still ongoing prospective trial (NCT 01455818) are
expected to provide more evidence in that respect.

Learning Objectives:

1. To learn about the characteristics of subsegmental and incidental PE.

2. To appreciate an appropriate management in both situations.

A-093 16:28

B. CT not available, contraindicated or inconclusive: what to do?
E.J.R. van Beek; Edinburgh/UK (edwin-vanbeek@ed.ac.uk)

The utility of CT pulmonary angiography (CTPA) as a first-line diagnostic test
for imaging of pulmonary embolism (PE) is one of the great developments for
this commonly encountered disease. It has enabled a fast triage service,
allowing safe exclusion and early discharge for patients with symptoms, thus
avoiding unnecessary treatment and complications. In approximately 5% of
cases, CTPA is inconclusive. In most of these patients, repeat CTPA is an
accepted method to detect or rule out PE. In some hospitals, CTPA may not be
available around the clock, and in these situations the aim would be to
positively diagnose the presence of venous thromboembolic disease using
ultrasound or rule out the disease using perfusion scintigraphy. Finally, there
are situations where radiation dose is of concern, e.g. in young female patients
or during pregnancy. Although the risk-benefit for diagnosis of PE is beyond
doubt, alternative approaches such as ultrasound for the detection of DVT or
MR angiography for detection or exclusion of PE may be considered. This
lecture will describe some potential approaches using a combination of
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ultrasonography, perfusion scintigraphy and MR angiography as an alternative
to CTPA.
Learning Objectives:
1. To review the role of US and V/Q scan.
2. To learn about the current performance of MR.
Author Disclosure:
E.J.R. van Beek: CEO; QCTIS Ltd. Founder; QCTIS Ltd. Research/Grant
Support; Siemens Healthineers.

A-094 16:51

C. Can we predict outcome from imaging?
B. Ghaye; Brussels/BE (benoit.ghaye@uclouvain.be)

The mortality risk of unselected patients with proven pulmonary embolism (PE)
is around 10%, although it may be superior to 50% in some selected patient
categories. Recent international guidelines have refined the stratification of
early mortality risk in patient with PE as this may influence the therapeutic
strategies and the duration of hospitalization. Clinical findings as cardiogenic
shock or persistent arterial hypotension remain the most powerful predictors
and identify patients at high risk of mortality. Absence of such findings requires
further risk stratification. Clinical prognostic scores, such as the PESI, cardiac
biomarkers dosage and signs of right ventricle (RV) dysfunction on an imaging
test (echocardiography or CT pulmonary angiography) are used to discriminate
patients with intermediate or low risk. Therefore, it is recommended to indicate
the ratio between the diameters of RV and left ventricle (RV/LV) on each report
of CT pulmonary angiography. Meta-analyses have confirmed RV/LV diameter
ratio as measured on CT to be significantly associated with increased risk of
mortality. However, taken individually, RV/LV diameter ratio is limited by a 95%
NPV and a 5-30% PPV for predicting mortality. RV/LV diameter ratio should
be, therefore, combined with other factors, including biomarkers and clinical
findings to increase the prognostic value. This lecture will also discuss more
recent and potentially more powerful predictor CT findings, including among
others RV/LV surface and volume ratios, atrial measurements, severity of
“perfusion” defect and cardiac function parameters as calculated from ECG-
gated acquisition.

Learning Objectives:

1. To learn how clinical findings influence the selection of the imaging strategy.
2. To learn how imaging may predict the outcome of the patient.

3. To learn about the follow-up.

17:14
Panel discussion: How to optimise patient management?

16:00 - 17:30 Room Z

ESR Working Group on Ultrasound

WG 2

Image fusion
A-095 16:00

Chairmen'’s introduction: Basic principles of image fusion (part 1)
M. Bachmann Nielsen; Copenhagen/DK (mbn@dadinet.dk)

This technique is optional and only available in high-end US machines. It
requires a positioning device connected to the US apparatus and
corresponding images in DICOM format (CT, MRI, PET/CT). Theoretically also
US-US fusion can be performed. Several techniques can be used to align the
image data, and not all will be available from all manufacturers. There is
probably no distinct advantage of any of these except time consumption. Co-
registration should be repeated when scanning at a distance from the primary
co-registration area. Using the technique requires good patient cooperation.
Training of the doctor is also required to become familiar with the technique
and pitfalls. Image fusion will extend the examination time 10-15 minutes and,
therefore, used in selected patient cases. When US is used as the modality for
patient follow-up the fusion will facilitate comparison with the measurements on
the primary imaging modality. Image fusion may also be of help in patients with
poor image quality on US, e.g. obese patients and where the target area is
partially covered of air in bowels or abscesses. It is also used as assistance for
US-guided biopsy of lesions seen by CT, MRI or PET/CT, and to identify
lesions which stand out in PET-imaging. However, since the US examination is
the only live procedure, care must be taken not to rely fully on the projected
needle path on previous recorded datasets. The session will give examples on
how the image fusion can be used in the kidney, liver and prostate.

Session Objectives:

1. To become familiar with the technical requirements for performing image
fusion.

2. To learn about the technologies used to fuse CT-US, MR-US and PET-
MR/CT -US-images.

3. To understand the different option of image registration (point to point,
plane, auto registration).

4. To understand how to use them in clinical practice and difficult cases.

A-096 16:07

Chairmen'’s introduction: Basic principles of image fusion (part 2)
L.E. Derchi; Genoa/IT (derchi@unige.it)

Image fusion techniques have gained an important role in clinical practice.
Their value is mainly during interventional procedures, to guide more
accurately therapeutic manoeuvres; there are, however, also diagnostic
situations in which added value is provided by simultaneous co-registered
display of US images with those from other techniques. Different technologies
can be used to fuse CT-US, MR-US and PET-MR/CT-US images and it is
important to understand the main advantages of each of them, the problems
that may be encountered and the need for a learning curve to provide good
results. This session will demonstrate situations in which image fusion can
provide clinical advantage in the use of US in renal, hepatic and prostatic
applications.

Session Objectives:

1. To become familiar with the technical requirements for performing image
fusion.

2. To learn about the technologies used to fuse CT-US, MR-US and PET-
MR/CT -US-images.

3. To understand the different option of image registration (point to point,

plane, auto registration).

4. To understand how to use them in clinical practice and difficult cases.

A-097 16:15

Image fusion of the kidney (part 1)
M. Claudon; Vandoeuvre-les-Nancy/FR (m.claudon@chu-nancy.fr)

Image fusion of kidney is now more currently used to facilitate the realization of
second-row ultrasound (US) examination in complex cases, when contrast-
enhanced ultrasound (CEUS), guided biopsy or interventional procedure is
required. Fusion is usually obtained using CT series of images, generally after
contrast injection, but T2-weighted sequences or post-Gd T1-weighted series
are more commonly considered. Fusion can be made using various fusion
protocols, which require some training phase. Examples of various pathological
cases of complex cystic lesions, tumours, vascular pathologies will be
presented to illustrate the interest of the technique.
Learning Objectives:
1. To understand the imaging features of kidney lesions.
2. To become familiar with unclear cystic lesions by using the Bosniak
classification.
3. To learn about the differential diagnoses of complex cystic renal masses and
compare the modalities by using the image fusion tool.
4. To understand the potential pitfalls in image fusion.
Author Disclosure:

M. Claudon: Speaker; Philips Ultrasound.

A-098 16:25

Image fusion of the kidney (part 2)
D.A. Clevert; Munich/DE (Dirk.Clevert@med.uni-muenchen.de)

Ultrasound is a widely accepted imaging technique for the diagnosis and
monitoring of cystic renal lesions. The widely used Bosniak classification (I-1V)
categorises renal cystic lesions in five distinctive groups by the help of
ultrasound and CT image criteria. In unclear cases, contrast-enhanced
ultrasound (CEUS) and MRI/CT ultrasound image fusion are able to detect and
characterise difficult pathologies. In contrast to multi-slice CT (MS-CT),
ultrasound image fusion is a real-time imaging technique that can be used in
combination with other cross-sectional imaging techniques. This talk explains
the latest possibilities of image fusion with CEUS and MS-CT to detect and
characterise unclear renal pathologies.
Learning Objectives:
1. To understand the imaging features of kidney lesions.
2. To become familiar with unclear cystic lesions by using the Bosniak
classification.
3. To learn about the differential diagnoses of complex cystic renal masses and
compare the modalities by using the image fusion tool.
4. To understand the potential pitfalls in image fusion.
Author Disclosure:

D.A. Clevert: Advisory Board; Samsung, Siemens, Philips, Bracco. Speaker;
Samsung, Siemens, Philips, Bracco.
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A-099 16:35

Image fusion of the liver
G.H. Mostbeck; Vienna/AT (gerhard.mostbeck@wienkav.at)

US image fusion may be defined as overlaying US (real-time US, colour
Doppler and CEUS) images with CT, MRT or PET-CT data. Spatial co-
registration is needed to make sure that US volume data and CT/MRT/PET-CT
data represent the same volume, which is of major importance in the liver. This
is obtained by defining standard registration points, either by external fiducials
or by defining specific anatomic structures in the specific patient. All US image
fusion systems available work based on an electromagnetic tracking system,
where sensors and transmitters on the US scan head inform the system about
the orientation and position of the current imaging plane. In liver imaging,
fusion might be useful in various clinical situations. First, in diagnostic imaging,
overlying US with CT/MRT/PET data may be useful to get information on focal
lesions not seen by real-time US and/or CEUS. Specifically, small or superficial
or lesions deep in the liver might be able to be detected and classified
regarding their aetiologies. Second, in patients with contraindications to CT or
MR contrast media (especially in renal insufficiency) fusion between CEUS and
CT/MRT might gain vascular information and allow lesions classification. Third,
in US-guided diagnostic and therapeutic interventions (biopsy and ablation)
various studies have demonstrated advantages for fusion-guided procedures
regarding lesion conspicuity, needle path safety and ablation evaluation with
US and CT/MRT/PET and US/US (pre- and post-intervention) fusion. Needle
tracking is another option to improve outcome in diagnostic and therapeutic
procedures.

Learning Objectives:

1. To learn about the advanced liver imaging fusion technique.

2. To learn how to optimise scanning protocols by using the image fusion tool.
3. To learn about common benign and malignant lesions and differential
diagnosis by using image fusion.

4. To understand how to use fusion imaging of US, CT and MRI for treatment
of liver tumour.

A-100 16:55

Image fusion of the prostate
D.A. Clevert; Munich/DE (Dirk.Clevert@med.uni-muenchen.de)

Transrectal prostate biopsy is currently performed one million times annually in
the USA to diagnose or exclude prostate cancer under ultrasound-guided
technique. However, many of the currently performed prostate biopsies yield
misleading information. Multiparametric MRI of the prostate is capable of
detecting clinically relevant prostate cancer. Image fusion is the process of
combining relevant information from MRI and real-time ultrasound into a single
image, which provides more information than the separate image. Targeted
biopsy through MRI-ultrasound fusion offers a way to localise and sample
suspected cancers with precision.
Learning Objectives:
1. To explain the PIRADS system in prostate imaging.
2. To become familiar with the technical requirements for performing image
fusion of the prostate.
3. To understand how to detect and biopsy guided suspicious MR-lesions
using the ultrasound image fusion technique.
4. To understand the potential pitfalls and discuss the evidence for the use of
these technologies in routine clinical practice.
Author Disclosure:

D.A. Clevert: Advisory Board; Siemens, Philips, Samsung. Speaker;
Siemens, Philips, Samsung.

17:15
Panel discussion

16:00 - 17:30 Room O

Paediatric

RC 412

Chest imaging in paediatrics
Moderator:
B. Ahuja; Agra/IN

A-101 16:00

A. Congenital anomalies of the chest
M. Haliloglu; Ankara/TR (mithath@hacettepe.edu.tr)

Advances in both foetal ultrasonography (US) and magnetic resonance (MR)
imaging resulted in increased recognition of congenital anomalies of the chest
prenatally. Despite the role of US and/or MR imaging in the prenatal diagnosis
of congenital lung malformations, chest radiography and computed
tomography still have an important role for postnatal diagnosis. Congenital lung
anomalies have a broad spectrum ranging from small and asymptomatic to
large and symptomatic lesions. They may involve lung parenchyma, bronchi,
arterial supply and venous drainage. Currently there is no organizational
structure or system of nomenclature to define all lung abnormalities.
Congenital lung anomalies can be divided into three categories including
isolated bronchopulmonary anomalies, combined Ilung and vascular
abnormalities and vascular anomalies. Congenital thoracic wall anomalies
involve sternum, clavicle, rib and scapula anomalies. Malformations of the
chest wall can be a manifestation of a syndrome or skeletal dysplasia. The
management of congenital lung and thoracic wall anomalies depends on the
type of malformation and symptoms. Radiologists should perform
individualized proper imaging techniques and should be familiar with
characteristic imaging findings in paediatric patients for appropriate patient
management.

Learning Objectives:

1. To discuss best imaging techniques when evaluating congenital chest
anomalies.

2. To have an overview of antenatal and postnatal appearances of common
congenital chest anomalies.

3. To understand the clinical significance and management of congenital lung
and thoracic wall anomalies.

A-102 16:30

B. Lung infection and its complications
M.L. Lobo; Lisbon/PT (mluisalobo@gmail.com)

Lung infection is one of the most common causes of iliness in children, and a
leading cause of mortality in developing as well as in developed countries.
Chest radiography is the imaging cornerstone in the diagnosis of pneumonia.
While most previously healthy children with community acquired pneumonia
treated as an outpatient will not clearly benefit from chest radiography, imaging
plays an important role in the approach of paediatric patients with more severe
lung infection, atypical presentation, complicated clinical course as well as in
those with recurrent infections or infection in the immunocompromised
children. Radiological findings are usually nonspecific, but in the appropriate
clinical setting (including patient’s age, immune status, seasonal epidemiology
and clinical presentation) some radiological patterns may allow to narrow the
differential diagnosis, thus helping to guide treatment. Furthermore, imaging is
crucial in the assessment of complicated pneumonia and development of
potential late complications. Ultrasound is an invaluable imaging modality in
the evaluation of pleural effusion/empyema and peripheral lung consolidations,
with chest computed tomography reserved for centrally located complicated
pneumonia, bronchopleural fistula and bronchiectasis, as well as unusual
infections, infection in the immunocompromised children and suspicion of
underlying pulmonary or systemic conditions (e.g. foreign body, congenital
malformation, immunodeficiency). Although not routinely used in many places,
lung MRI should be considered as a potential alternative to CT for diagnosing
at least some complications of infection, particularly in patients with chronic
lung diseases (e.g. cystic fibrosis), thus contributing for reduction of radiation
exposure from CT.

Learning Objectives:

1. To understand the justification for imaging children with lower respiratory
tract infection.

2. To provide tips for accurate diagnosis and to understand differential
diagnosis.

3. To become familiar with complications and potential underlying conditions.
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A-103 17:00

C. Imaging interstitial lung disease in children: update 2017
E. Alexogoulou1, A. Pastroma1, G. Papaioannou1, M. Raissakiz; 1Athens/GR,
?Iraklion/GR (ealex64@hotmail.com)

Paediatric interstitial lung diseases (ILDs) include a range of diseases, which
involve the pulmonary interstitium, causing defective gas exchange. The
current classification of paediatric ILDs is based on aetiology, clinical
characteristics, genetics, child’s lung growth and histology. Some of the
diseases are common, or even unique in infants or younger children. The
clinical presentation varies from mild, subclinical respiratory symptoms, which
may disorientate the initial diagnosis, to severe respiratory failure. Correct
diagnosis of ILDs is crucial for early treatment and better prognosis, when
possible. Imaging and especially CT scan plays a significant role in this, as for
some types of ILDs CT findings are quite specific, while in others laboratory
tests or lung biopsy may be needed for definitive diagnosis. CT scan can also
suggest a short list of the most likely diagnosis, and guide further investigation
including lung biopsy. Child’s age is an essential tool to approach the diagnosis
as some ILDs have a predisposition in infancy-early childhood (developmental,
growth, or genetic disorders). Disorders related to systemic diseases,
infections, or environmental exposures are commoner in older children.
Additionally, CT scan is helpful for monitoring disease activity and assessing
response to therapy. The use of low-dose techniques is mandatory in
paediatric population, to minimize patient’s radiation exposure. High-resolution
computed tomography (HRCT) is a valuable technique to gain information on
the pattern and anatomical distribution of lung diseases.

Learning Objectives:

1. To understand optimised protocols.

2. To learn about updated nomenclature of interstitial lung diseases in children.
3. To discuss a systematic approach for the diagnosis of common entities
diffusely affecting the paediatric lung.

16:00 - 17:30 Room N

Head and Neck

RC 408

Pathways for tumour spread

Moderator:
J. Huyskens; Antwerp/BE

A-104 16:00

A. Pathways for oral cavity and oropharynx tumour spread
A. Borges; Lisbon/PT

90% of oral cavity and oropharyngeal malignancies originate from the epithelial
lining and spread superficially along the mucosa, deeply into the submucosa,
adjacent muscles and bone and along neighbouring cranial nerves used as
elevator shafts for tumour spread. There are 8 tumour subsites in the oral
cavity each with different patterns of spread and implications on patient’'s
management. Those with direct impact on tumour staging or surgical
management are the midline raphe, extrinsic tongue muscles, bone and
oropharyngeal spread. Tumours of the retromolar trigone have a complex
pattern of spread as they sit on the crossroad between the oral cavity,
masticator space and oropharynx. Whereas gingival 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 leads 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-105 16:30

B. Pathways for nasopharyngeal tumour spread including perineural
spread
V. Chong; Singapore/SG (vincent_chong@nuhs.edu.sg)

Most nasopharyngeal carcinomas (NPC) originate in the fossa of Rosenmuller
and spread along well-defined routes. Tumours often spread into the nasal and
pterygopalatine fossa. From the nasal cavity tumours can infiltrate the
pterygopalatine fossa which may lead to perineural infiltration of the maxillary
nerve and further extend into the intracranial cavity. Tumours may infiltrate
further into the orbital apex and enter the intracranial cavity through the
superior orbital fissure. Lateral spread involves the parapharyngeal and
masticator spaces. When tumour enters these spaces, there is a risk of
perineural infiltration along the mandibular nerve. Perineural spread along the
mandibular nerve is a frequent route of intracranial extension. When NPC
spreads superiorly, it erodes the skull base with subsequent direct extension
into the intracranial cavity. Lesions may also be seen to spread through the
foramen lacerum. Cervical nodal metastasis is very common and up to 80% of
patients have enlarged nodes at presentation. Nodal metastasis show an
orderly inferior spread and the affected nodes are larger in the upper neck.
Spread to the supraclavicular nodes has grave prognostic significance. Up to
50% of patients with supraclavicular lymphadenopathy will eventually have
distant metastases. NPC shows a high frequency of distant metastasis
compared with other tumours of the head and neck. The frequency of distant
spread varies between 5% and 41%. Common sites of distant metastases
include bone (20%), lung (13%) and liver (9%).

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-106 17:00

C. Pathway for laryngeal and hypopharyngeal tumour spread
N. Chidambaranathan; Chennai/IN (drchidam55@gmail.com)

Supraglottic tumours constitute 30% of laryngeal tumours. Epiglottic tumours
primarily invade the pre-epiglottic space (PES), base of tongue and the
paraglottic space (PGS) laterally. Tumours from petiole of epiglottis invade the
low PES and extend to the glottis/subglottis through the anterior commissure.
Tumours originating from the false vocal cord, laryngeal ventricle or
aryepiglottic fold primarily infiltrate the PGS. Tumours arising from arytenoids
and inter-arytenoid regions tend to infiltrate post-cricoid region of hypopharynx.
Lymphatic spread (levels II1I&IV nodes) is common. Glottic tumours (~65%)
arise from the anterior half of the true vocal cords and spread anteriorly to the
anterior commissure, contralateral cord and thyroid cartilage via Broyle's
ligament, or posteriorly into the posterior commissure, arytenoids,
cricoarytenoid joint and cricoid cartilage. The tumour can extend superiorly to
the PES and PGS or inferiorly to the subglottis. Lymphatic spread is
uncommon. Subglottic tumours (~5%) are usually inferior extensions of glottic
or supraglottic tumours. Primary subglottic tumours spread to the trachea,
thyroid gland and cervical oesophagus. Lymphnode metastases involve
pre/para-tracheal nodes. Hypopharynx consists of pyriform sinus, posterior
hypopharyngeal wall and post-cricoid region. Pyriform sinus tumours spread to
thyroid cartilage laterally, endolarynx medially, post-cricoid region infero-
medially, posterior pharyngeal wall posteriorly and base of tongue superiorly.
Growths in the posterior pharyngeal wall invade the pre-vertebral fascia,
whereas post-cricoid growths spread inferiorly to the cervical oesophagus and
antero-laterally to thyroid. CT is the preferred imaging modality for evaluating
laryngeal carcinoma, while MRI is useful as a problem-solving adjunct,
especially early cartilage involvement.

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.
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16:00 - 17:30 Room L 8

Joint Session of the ESR and UEMS

ESR and UEMS: a strong professional
partnership

A-107/A-108 16:00

Chairmen'’s introduction
L. Bonomo; Rome/IT (lorenzo.bonomo@unicatt.it)
P. Ricci; Rome/IT (paolo.ricci@uniroma.it)

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, 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 in particular on the function of the
UEMS section of radiology within EU institutions and legislation, with specific
regard to the harmonisation of radiological training, to the definition of clear
boundaries towards other specialities and to the competence-based format of
European Training Curricula. It will further investigate the value of European
Diploma in Radiology, the impact of professional qualifications directive on
radiologists and the importance of joint effort for EU lobbying and interest
representation. 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:

P. Ricci: Board Member; UEMS SECTION of RADIOLOGY - PRESIDENT.

A-109 16:05

Structure of the UEMS and position of the UEMS within the EU
B. Maillet; Brussels/BE (bernie.mail@skynet.be)

The harmonisation of post graduate training in Europe: a challenge for the
medical profession. The diploma in medicine is automatically recognised in the
European Union but for the specialities things are different, the European
directive on recognition of Professional qualification has an Annex V where the
specialities are listed that can be enjoying automatic recognition if the
speciality is mentioned as recognised in the home as well as the host country.
This is only the case for 19 specialities that are recognised in all the EU
Member States while for other specialities it varies from country to country.
Until now, the only criterion that is taken into account is the length of training
while it would be also good to include competences, and that is the reason why
the UEMS is working on the European Training Requirements (ETR) for all the
specialities that are mentioned in Annex V. The UEMS is also working for more
than ten years now to increase the harmonisation of training by developing
European exams in those specialities and this through the Council for
European Specialist Medical Assessment (CESMA). Of course being licensed
to practice is not the endpoint of the learning process and afterwards, the
physician should demonstrate that he or she is working on keeping up to date
his or her knowledge, skills and attitudes and here the UEMS has created the
European Accreditation Council for Continuous Medical Education (EACCME)
to harmonise the process of CME-CPD accreditation also at European level.
Learning Objectives:

1. To understand the structure of the UEMS and the position of the UEMS
radiology section within the UEMS.

2. To understand the UEMS political involvement in EU affairs.

3. To understand the influence of EU directives on national legislation and daily
practice.

A-110 16:25

Harmonising radiology training in Europe (part I)
P. Ricci; Rome/IT (paolo.ricci@uniroma.it)

Free exchange of persons and services within the European medical sector
has been achieved by mutual recognition of basic and specialist medical
qualifications brought into effect by the Commission of the European
Communities in 1975. The directives have been consolidated in the Directive
93/16/EEC of 5 April 1993, establishing a European training charter for medical
specialists. The charter describes the requirements for adequate training,
which prepares specialists for practice of their speciality at an appropriate level
in any EU member state. The same charter divides the requirements regarding
content of training into a general part, defined by the European Union of
Medical Specialists (UEMS), and a specific part for each recognized speciality,
defined by the UEMS Specialized Sections (Chapter 6). For the speciality of
radiology, the charter states radiology involves all aspects of medical imaging
which provide information about the anatomy, pathology and function of normal
and disease states and interventional techniques for diagnosis and minimally
invasive therapy involving image-guided systems. The Council for European
Specialist Medical Assessment (CESMA) is an advisory body of the UEMS
created in 2007 with an aim to provide recommendation and advice on the
organisation of European examinations and improve the quality of European
postgraduate training examinations. Its main tasks include: to promote
harmonisation of European board assessments, to provide guidelines to the
boards on the conduct of assessments, to encourage take up of board
assessments as a quality mark, and to offer an alternative to national
assessments, where appropriate.
Learning Objectives:
1. To become familiar with Chapter 6 and the current competence-based
European Training Curricula.
2. To learn about the Council for European Specialist Medical Assessment
(CESMA).
Author Disclosure:

P. Ricci: Board Member; UEMS SECTION of RADIOLOGY - PRESIDENT.

A-111 16:35

Harmonising radiology training in Europe (part Il)
L. Oleaga Zufiria; Barcelona/ES (lauraoleaga@gmail.com)

The European Training Curriculum (ETC) represents a guide to standardize
education and harmonize skills and competencies among radiologists in
Europe. The ETC outlines a five-year training period to acquire the knowledge
to practice radiology, consisting of Level | training over the first three years,
followed by Level Il training, with potential special interest rotations during the
last two years. Level Il corresponds to full subspeciality training with
consecutive subspecialization after this five-year training period. It is important
to satisfy the needs and integrity of the radiology profession, to avoid
fragmentation and take over by other specialities. Endorsement of the
curriculum by the UEMS Council is critical to provide support to the defense of
the profession and as a guaranty of training, to assure quality and safety in
radiology practice. The European Diploma in Radiology (EDIR) is available to
radiologists and radiology residents in their fifth year of training. To certify
knowledge and competency in line with the ESR ETC for radiology, it
represents a valuable additional qualification and a recognised certificate to
standardize and facilitate the accreditation of radiologists across the EU
borders.

Learning Objectives:

1. To learn about the different levels of curricula within radiology on a

European level.

2. To understand the importance of endorsement of the curriculum by the
UEMS Council (i.e. the importance to secure and defend the practice of
radiology against hostile take-over by other specialties).

3. To know about the value of the European Diploma in Radiology (EDIR).

A-112 16:45

Recognition of qualifications (part I)
Z. Fras; Ljubljana/SI

"No abstract submitted."
Learning Objective:
1. To know about the EU Directive on Professional Qualifications Recognition.
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A-113 16:55

Recognition of qualifications (part Il)
E.J. Adam; London/UK (drjaneadam@gmail.com)

The ESR is actively engaged in EU affairs related to radiology, with an office in
Brussels. Only by direct engagement can the profession's voice be heard. The
EU Directive on Professional Qualifications aims to facilitate the free movement
of some professionals, including doctors within the EU. The ESR has been
active in consultations on this subject and, alongside the UEMS, broadly
supports the aims of the directive. However, it has emphasised that quality
should not be compromised, and that language issues and differences in
radiological training across the EU should be acknowledged. Fortunately the
European training curriculum developed by the ESR is a potential means of
addressing the latter together with the EDIR examination. Both are supported
by the UEMS, as tools to promote uniform standards. Collaboration between
the ESR and UEMS has been very successful in the past, and this is another
area where a unified approach and shared goals may prove fruitful.

Learning Objectives:

1. To know how ESR is involved in the political lobby at the EU using the EU
Directive on Professional Qualifications Recognition as an example.

2. To understand the importance of cooperation between ESR and UEMS
using the EU Directive on Electromagnetic fields as an example.

A-114 17:05

Continuing professional development (CPD) (part I)
M. Adriaensen; Heerlen/NL (miraude@gmail.com)

Continuing Professional Development (CPD) has been defined as the
educative means of updating, developing and enhancing how doctors apply the
knowledge, skills and attitudes required in their daily practice. In January 2000,
the European Accreditation Council for Continuing Medical Education
(EACCME®) was established by the European Union of Medical Specialists
(UEMS) with the aim of encouraging high standards in the development,
delivery and harmonisation of Continuing Medical Education (CME) by the
establishment of an independent, dual, peer-reviewed system for the
accreditation of international CME events and international recognition of CME
credit points, i.e. European CME credits (ECMEC®s). The EACCME® also
provides for accreditation of e-learning materials. The EACCME® is solely
financed by the application fees paid by CPD-providers. Independent
accreditation, based on cooperation of all medical specialities, is important to
foster professional autonomy and self-regulation, and deliver high-quality CME
with the ultimate goal to assure high-quality patient care.

Learning Objectives:

1. To learn about the European Accreditation Council for Continuing Medical
Education (EACCME®).

2. To understand why an international independent, dual reviewing process is
important.

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

A-115 17:15

Continuing professional development (CPD) (part Il)
D. Negru; /asi/RO (draneg@gmail.com)

In January 2016, the ACI was officially launched. It was established under the
umbrella of the European Board of Radiology (EBR) to cooperate and
collaborate with the accreditation council of the UEMS, the European
Accreditation Council for Continuing Medical Education (EACCME). The
structure of the ACI, whose committees are composed of active experts in
radiology, members of the EBR and the UEMS Radiology Section, allows to
maximise the synergies between both organisations. Continuing Professional
Development (CPD) is considered a cornerstone of quality assurance in
medical care and recognition by the EACCME® is a contributing factor as well
as a necessary step towards European harmonisation of educational standards
in radiology.

Learning Objectives:

1. To learn about the set-up and structure of the Accreditation Council in
Imaging (ACI).

2. To understand the importance of cooperation with and recognition by the
EACCME®.

17:25
Questions

16:00 - 17:30 Room E1

Breast

RC 402

Screening for breast cancer
A-116 16:00

Chairman's introduction
E.A. Morris; New York, NY/US

Breast cancer screening as currently practised is not a perfect test, nor is it
ever likely to be. Improvements on current digital techniques are available;
however, the question whether these techniques move the needle far enough
in the direction of detection of biologically relevant invasive cancers with the
minimization of call backs and biopsies. Furthermore, there is the question of
size of cancer at detection - the average size of cancer detected is still over 1
cm which has not dramatically improved over decades. If we are to make a
difference in breast cancer mortality we need a technique that can detect
breast cancer when it is very small - likely well under a cm - before it has a
chance to become heterogeneous and undergo clonal expansion. Resistance
to treatment and development of subclones which may be different from the
original tumour contribute to the mortality. There is a need to be able to
differentiate those cancers requiring aggressive detection and treatment from
those that do not.
Author Disclosure:

E.A. Morris: Advisory Board; Delphinus, Devicor. Board Member; Avon.
Consultant; Grail. 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 the Netherlands, woman who attend all biannual
offered screening rounds from 50-75 years reduce their chance of dying from
breast cancer before the age of 80 to 50%. The basis for this positive effect
from screening with mammography is only training and auditing. The shift from
analogue form to digital between 2005 and 2010 has improved these results
and showed that more high-risk tumours were detected by mammography. The
cost-effectiveness of screening with mammography only is acceptable. The
drawbacks of screening with mammography, 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 other modalities that
detected breast cancers. The positive predictive value of ultrasound is
substantially lower and quality control (operator dependent) is difficult. 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 breasts. Digital mammography provides increased sensitivity in
young women and those with moderately dense breasts, and digital three-
dimensional mammography (tomosynthesis) promises further 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 ionising 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.
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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.
Author Disclosure:
T.H. Helbich: Grant Recipient; EU Horizon 2020. Research/Grant Support;
Siemens, Guerbet, Angiomed, Medicor.

A-119 16:55

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 in 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.
Synthetic 2D views reconstructed from the DBT dataset can be used to replace
2D mammography in screening; however, the impact of this especially on the
detection of microcalcifications is still unclear. 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; Patent Royalties, Hologic, Inc. Research/Grant
Support; Institutional Research Collaboration until August 2014, Siemens AG,
Institutional research collaboration, GE Healthcare.

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

16:00 - 17:30 Room E2

Multidisciplinary Session

MS 4

Neuroimaging and mental health disorders
A-120 16:00

Chairman's introduction
T.A. Yousry; London/UK (t.yousry@ucl.ac.uk)

Over the last decade, neuroimaging has been central to research in mental
illness elucidating disorders of the underlying rather complex network.
However, neuroimaging has not only been relevant to research but also to
clinical management of patient. This can be illustrated in two diseases:
Obsessive compulsive disorder (OCD) and Tourette syndrome (TS).
Neuroimaging was central to the process of identifying anatomic targets for
surgical intervention. In this intervention - functional stereotactic neurosurgery -
electrodes are placed in these targets, an intervention known as "deep brain
stimulation". This intervention in turn is also reliant on imaging. This session
will, therefore, clarify the important role of imaging in the understanding and
treatment of mental health disorders.

Session Objectives:

1. To understand the concept of mental iliness as illustrated by obsessive
compulsive disorder (OCD) and Tourette-Syndrome (TS).

2. To show how neuroimaging is furthering our understanding of OCD and TS.
3. To understand the central role of neuroimaging in functional neurosurgery of
OCD and TS.

Author Disclosure:

T.A. Yousry: Advisory Board; Biogen Idec; Genzyme, Ixico. Board Member;
Neuroradiology. Grant Recipient; Medical Research Council, MS Society of
Great Britain and Northern Ireland, Stroke Association, British Heart
Foundation. Research/Grant Support; BRC. Speaker; Novartis.

A-121 16:05

Unpicking obsessive compulsive disorder (OCD) networks with
neuroimaging
E. Joyce; London/UK

Obsessive compulsive disorder (OCD) has a life time prevalence world wide of
1-2% and is the 11" leading cause of non-fatal burden (WHO). OCD is
characterised by anxiety provoking thoughts, images and impulses which
trigger mental or motor rituals designed to neutralise the anxiety. This leads to
temporary relief only and patients become trapped in a vicious circle of
disabling thoughts and actions. Effective treatments are available but 10-20%
remain resistant. Deep brain stimulation (DBS) has been shown to be effective
in 50-60% of such cases who have extremely severe OCD. Understanding the
neural basis of OCD is important in order to develop new treatments and better
targets for DBS. This talk will review how our understanding of OCD has
developed over the past 20 years following advances in neuroimaging. Early
PET findings showed that patients with OCD have increased metabolism in
fronto-striatal circuitry which is decreased following successful pharmacological
treatment. This concept of OCD as a network disorder has been elaborated
since then but has also been found to be more complex. For example,
tractography studies have shown altered topography and connectivity between
the orbitofrontal cortex and striatum; structural MRI has shown reduced
volumes of not only prefrontal and cingulate cortex but also hippocampus and
increased volumes of pallidum and thalamus. MRI spectroscopy has
contributed to our understanding of the neurochemical basis of OCD with
abnormalities of GABA and glutamate being implicated. In the light of these
neuroimaging findings the psychological understanding of the behavioural
characteristics of OCD has been modified which might pave the way for better
interventions.
Learning Objectives:
1. To understand the concept of severe mental illness exemplified by OCD.
2. To demonstrate the impact of neuroimaging - structural and functional MRI
and PET - to our understanding of OCD as a neural network disorder.
3. To show the central role of neuroimaging in enabling us to pinpoint the
critical neural target for successful treatment with deep brain stimulation.
Author Disclosure:

E. Joyce: Speaker; Boston Scientific

A-122 16:25

Bridging movement and mind: neuroimaging in Tourette-Syndrome
T. Foltynie; London/UK (t.foltynie@ucl.ac.uk)

In this lecture | will describe the potential of deep brain stimulation as a
treatment for severe, medication refractory Tourette syndrome. | will introduce
the concept of patient-specific simulations of the DBS electrical field using
neuroimaging. | will show how the clinical efficacy of DBS for Tourette
syndrome can be related to simulated electrical field on a voxel by voxel basis.
Learning Objectives:
1. To understand the importance on neuroimaging in understanding Tourette-
Syndrome as a neural network disorder.
2. To introduce the concept of DBS as a treatment for severe medication
refractory Tourette-Syndrome and the role of neuroimaging of the DBS
electrical field.
3. To show how the clinical efficacy of DBS for Tourette-Syndrome can be
related to simulated electrical field on a voxel by voxel basis.
Author Disclosure:

T. Foltynie: Advisory Board; BIAL. Research/Grant Support; MJ Fox
Foundation, European Union, Brain Research Trust, John Black Charitable
Foundation.

A-123 16:45

Precision neurosurgical targeting in Tourette's and obsessive
compulsive disorder (OCD): critical role of neuroimaging
L. Zrinzo; London/UK (lI.zrinzo@ucl.ac.uk)

Functional neurosurgery involves precise surgical targeting of anatomic
structures to modulate neurologic function. Preoperative stereotactic
localization places several demands on image acquisition that go beyond those
required for diagnostic imaging. MRI coils must accommodate the relevant
stereotactic frame. Target structures are often small placing demands on
image resolution. Specific MR sequences that provide high tissue contrast
between the target structure and the surrounding tissues must be used while
ensuring clinically practical acquisition times. Geometric distortion represents a
significant obstacle to accurate spatial representation and can render MR
images useless for the purpose of accurate anatomic targeting. Numerous
anatomical targets have been proposed in the management of Tourette
syndrome (e.g. globus pallidus, centromedian/parafascicular nucleus) and
obsessive compulsive disorder (ventral capsule / ventral striatum, anterior
cingulate gyrus, anteromedial subthalamic nucleus). A vital step to assessing
the efficacy of each anatomical target is confirming the anatomical location of
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the intervention, whether after placement of a stereotactic lesion or a deep
brain stimulation lead. Many commercially available DBS leads are MR
conditional and the gold standard in verification is obtaining a stereotactic MRI
as part of the surgical procedure. It is imperative that appropriate safety
precautions be followed when obtaining such images. Likewise, it is
inappropriate that a radiology department places a blanket ban on MR imaging
of DBS patients. MR physicists and neuroradiologists are an essential part of
the multidisciplinary team that offers neurosurgical interventions in patients
with mental health disorders, including Tourette syndrome and obsessive
compulsive disorder.
Learning Objectives:
1. To understand the essential differences between diagnostic and stereotactic
MR imaging.
2. To introduce the concept of image-guided and image-verified DBS surgery.
3. To provide an overview of the different anatomical targets used for DBS in
Tourette syndrome and OCD surgery and describe their radiological correlates.
Author Disclosure:

L. Zrinzo: Advisory Board; Medtronic, Boston Scientific.

17:05
Multidisciplinary case presentation and discussion

16:00 - 17:30 Room F1

E® - Rising Stars Programme: Basic Session

BS 4

Gynaecology and obstetrics

Moderator:
M. Bekiesinska-Figatowska; Warsaw/PL

A-124 16:00

Benign gynaecological pathologies
R.N. Lucas; Lisbon/PT (ritalucas1@gmail.com)

The internal reproductive organs in the female include the vagina, uterus,
uterine tubes and ovaries. Ultrasound and MRI are the most useful imaging
modalities for female reproductive organs evaluation. Leiomyomas, are the
most common benign tumours of the uterus made up of smooth muscle cells
fascicles. Histologically, different subtypes are distinguished, of which cellular,
myxoid leiomyoma and lipoleiomyoma can have particular MRI features.
Benign ovarian masses include functional cysts and benign ovarian tumours.
Cystic mature teratomas and cystadenomas comprise the majority being
followed by benign stromal tumours fibromas/fibrothecomas and Brenner
tumours. Ultrasound is usually the first imaging modality to identify the ovarian
lesion and MR is used for further characterisation.

Learning Objectives:

1. To describe the normal anatomy of the female reproductive organs.

2. To describe the imaging features of uterine leiomyomas.

3. To learn the key features of benign ovarian tumours.

A-125 16:30

Gynaecological malignancies
A.G. Rockall; London/UK (a.rockall@imperial.ac.uk)

Gynaecologic malignancies are initially detected either clinically or on
ultrasound examination. Cervix cancer, which is increasingly rare in Europe
due to screening, is detected clinically and histologically. Staging of disease is
usually undertaken with MRI; PET/CT may also be used in cases of advanced
disease. Features suitable for fertility-preserving surgery will be illustrated.
Endometrial cancer is often first suspected on ultrasound and the diagnosis is
confirmed histologically by endometrial sampling. Staging may be performed
with CT and/or MRI. The stages of disease will be illustrated. Ovarian cancer is
usually first detected on ultrasound. Further staging of disease for treatment
planning may include CT and MRI. The typical appearances of ovarian cancer
will be demonstrated on the different modalities.

Learning Objectives:

1. To describe the imaging appearance of malignant tumours of myometrium.
2. To review and illustrate the imaging features of cervical cancer.

3. To describe the imaging features of malignant ovarian tumours.

A-126 17:00

Foetal imaging
M. Bekiesinska-Figatowska; Warsaw/PL (m.figatowska@gmail.com)

Ultrasonography (US) is a method of choice in foetal imaging. It is obligatory in
many European countries at certain points of pregnancy and is also used
whenever it is necessary to follow-up suspected pathology. It is usually
performed by gynaecologists-obstetricians and not by radiologists. Magnetic

resonance imaging (MRI) is the second line method, performed always after
US, to confirm, correct or complete the sonographic findings. It is not
dependent on foetal or placental position, maternal obesity, oligohydramnios
and other factors that limit US. It offers an "all in one" evaluation of complex
malformations, is more illustrative for surgeons and parents and is more and
more widely used for decision making in the pre- and postnatal period as it
provides additional useful information that helps in the management of the
foetus and the newborn. MRI can be safely performed after 18-19 weeks of
gestation and does not require sedation or other preparation. Single-shot T2-
weighted sequence, balanced steady-state gradient echo sequence, T1-
weighted images, echo-planar gradient-echo T2*-weighted sequence,
susceptibility- and diffusion-weighted sequences are nowadays available in
foetal MRI, allowing for detailed analysis and diagnosis of various
abnormalities of the foetal brain and body. Each sequence performed serves
as a pilot study for the next one, taking into consideration foetal motility. The
knowledge of the normal appearance of the foetal organs and its changes with
gestational age is obligatory to be able to differentiate normal and abnormal
anatomy and to point out and name the pathology.

Learning Objectives:

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

2. To have a basic knowledge about the role of ultrasonography in foetal
imaging.

3. To have a basic knowledge about foetal magnetic resonance imaging.

16:00 - 17:30 Room F2

Special Focus Session

SF 4a

Image-guided interventions in oncology:
the pieces of the jigsaw

A-127 16:00

Chairman's introduction
J.I. Bilbao; Pamplona/ES (jibilbao@unav.es)

Establishing a program that includes continuous assessment of clinical
outcomes ensures patient safety and increases the quality of the services. It is
thus important to organise an accurate auditing system that will allow the
identification and minimisation of risks and the maintenance of a low incidence
of complications. Several safety practices can substantially reduce errors and
medical complications and provide an optimal standard of care to patients.
Imaging in oncology has dramatically evolved with the inclusion of functional
information of the underlying process. A better understanding of which
tumoural areas still remain active after therapy ensures the obtaining of
accurate information that may improve the targeting of percutaneous biopsies
or the direct guidance of selective therapies. If interventional radiologists are
willing to be a robust pillar in the management of cancer patients they must be
part of multidisciplinary teams, acquire skill in clinical responsibilities and obtain
solid support, based in evidence, for the procedures they perform. For
obtaining such conditions, interventional radiologists must have dedicated
programs of training, must improve their social visibility and must conduct
research and clinical trials.
Session Objectives:
1. To explain the importance of quality assurance in image-guided
interventions in oncology and their effect on treatment outcomes.
2. To describe how developments in functional imaging are affecting clinical
practice in oncology.
3. To summarise the current evidence regarding the treatment of cancer
patients by interventional radiologists and explain the methods being employed
to obtain the relevant data.
Author Disclosure:

J.l. Bilbao: Advisory Board; Boston Scientific, Cook Medical, Bayer. Speaker;
Sirtex Medical Europe.

A-128 16:04

How molecular imaging and image fusion are shaping oncology
E. de Kerviler; Paris/FR (eric.de-kerviler@sls.aphp.fr)

Molecular and functional imaging has become an integral step in the evaluation
of cancer patients. Most primary tumours are now biopsied under image-
guidance to determine the best therapeutic strategy. However, the standard
image-guided biopsy entails sampling a small portion of a tumour. Tumours are
notoriously heterogeneous so that a small amount of tissue may not
adequately represent the most aggressive component. Serial biopsies to
account for variable expression of molecular targets throughout the tumour
(tumour heterogeneity) are typically not practical. To optimize tissue sampling,
molecular imaging can provide a more complete insight into living tumours.
The ability of PET/CT to demonstrate malignancies, which are not visible on
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anatomic images, increases the number of biopsy requests based on foci of
tracer uptake. In addition, some neoplasms may demonstrate non-uniform
tracer uptake and can be mostly necrotic or contain metabolically active tumour
cells in only a small portion of the total mass. Whenever no PET tracers are
available, SPECT/CT may be used as well for image guidance. Image fusion
with MR can also be used to target biopsies toward areas with restricted
diffusion. Lastly, dynamic contrast enhancement studies using MRI, CT or
ultrasound nicely demonstrate foci of microvascular anomalies suitable for
biopsy.
Learning Objectives:
1. To summarise the main developments in molecular imaging.
2. To highlight the importance of image fusion in the diagnosis and treatment of
cancer.
3. To explain how functional imaging is changing oncological practice.
Author Disclosure:

E. de Kerviler: Consultant; Galil Medical.

A-129 16:23

Registries, trials and the evidence base
P.L. Pereira; Heilbronn/DE (philippe.pereira@slk-kliniken.de)

Medicine, in some instances more than other fields, undergoes a constant
development process, making guidelines and standard operative procedures
an important tool for the medical community. This is especially true in
oncology, a discipline for which multidisciplinarity and combined therapies are
essential for treatment success or better outcomes. Principles of clinical
guidelines are based on current scientific knowledge with participants coming
from different medical societies and on the consensus of medical experts,
sometimes called good clinical practice. Furthermore, high-quality guidelines
are necessary not only for a structured knowledge transfer, but they also find
their place in the structures of the health system, being more and more a
reference for discussions with reimbursement institutes and insurances. At
least, evidence-based guidelines serve as a basis for creating and updating of
disease management programs and to define quality indicators that will be
used for the certification process of comprehensive cancer centres. If one
refers to the number of papers, lectures and conferences focused on
interventional radiology, we are forced to admit that the interventional oncology
is taking a large place in interventional radiology. Over the last 30 years,
interventional oncology has not only developed palliative monotherapies but
could also obtain curative treatment for selected patients with renal, hepatic or
pulmonal cancers.

Learning Objectives:

1. To explain the methods of gathering evidence in practical disciplines.

2. To outline the evidence base for image-guided interventions in oncology.

3. To outline the main current trials and registries in image-guided interventions
in oncology.

A-130 16:42

Clinical practice: why it matters and how to do it
A. Adam; London/UK (andy.adam@kcl.ac.uk)

Interventional radiologists working in the field of cancer care have an excellent
understanding of imaging and a diversity of interventional skills. However, they
lack formal training in oncology and have a relatively poor understanding of
chemotherapy and radiotherapy. Furthermore, their relative lack of sub-
specialisation in interventional oncology is a disadvantage when
communicating with other disciplines. It is very important to consider the
patient and not the image. Talking to the patient, establishing his/her general
state of physical and psychological health and their family and domestic
circumstances is very important. In addition, the interventional oncologist
should understand the disease and should be familiar with treatment
alternatives other than those offered by interventional radiology. Sub-
specialisation in interventional oncology is likely to increase and has
substantial advantages because it provides a clear path for referrals and
makes it easier for interventional oncologists to participate fully at
multidisciplinary meetings. Participation at multidisciplinary meetings is very
important because interaction with other disciplines improves decision-making
and reduces the risk of error. Interventional oncologists should practise as
clinicians at every stage in the patient pathway. Delegation of care to other
disciplines can lead to inadequate consideration of the indications for and
limitations of interventional radiological treatment, is wasteful of resources and
is frustrating and unkind to patients. Practising as a clinician makes it easier for
the interventional radiologist to prepare the patient appropriately, obtain true
informed consent and ensure adequate follow-up.

Learning Objectives:

1. To explain the importance of clinical practice in image-guided interventions
in oncology.

2. To describe how interventional radiologists can practice as clinicians rather
than technicians.

3. To outline the curriculum being developed for image-guided interventions in
oncology.

A-131 17:01

Quality assurance: an essential development
L.M. Kenny; Brisbane/AU (lizkenny@bigpond.net.au)

In acknowledgement of the overwhelming importance of standards of practice
and their ultimate incorporation into a quality assurance programme, CIRSE
has developed a set of practice standards for interventional oncology. The
framework is based on the Australian and New Zealand Radiation Oncology
Practice Standards and they follow the entire care pathway for patients
undergoing interventional cancer procedures. They will support safe quality
care for patients and will also act as a basis on which interventional oncologists
can work with facilities to improve the infrastructure and processes required for
their teams to practise effectively. There are 14 standards, broadly divided into
three areas, and each follows a standard format: facility management (7
standards), treatment planning and delivery (3 standards), safety and quality
management (4 standards). There is a consistent format for each standard, as
follows: i. each standard refers to a corresponding goal or outcome, ii. criteria
describe the key processes required to attain that goal, iii. a commentary
provides information which outlines how a criterion applies in everyday practice
and iv. the required evidence that documents the records that the facility
should be able to provide to demonstrate compliance with the standards.
These draft standards have been piloted in a number of interventional
oncology units during the second half of 2016. Upon completion, CIRSE will
incorporate the standards into a quality assurance and credentialing
programme.

Learning Objectives:

1. To highlight the importance of quality assurance in image-guided
interventions in oncology.

2. To explain how quality assurance affects clinical outcomes in cancer care.

3. To summarise the content and practical implications of the framework
developed for quality assurance in image-guided interventions in oncology.

17:20
Panel discussion: What will be the future of image-guided interventions
in oncology?

16:00 - 17:30 Room D

Musculoskeletal

RC 410

Bone trauma in the axial skeleton: patterns
of injury and how | describe them

Moderator:
A. Barile; L'Aquila/IT

A-132 16:00

A. Thoracic and lumbar spine
V.N. Cassar-Pullicino; Oswestry/UK (Victor.Pullicino@rjah.nhs.uk)

Thoracolumbar spinal injuries occur in up to 4% of blunt trauma cases with an
incidence of associated neurological deficit in up to 50%. The radiologist is
pivotal in the evaluation of these patients. Plain film radiology, CT and MRI all
play a role in the evaluation of the injury. They are often complementary as all
imaging modalities have inherent strengths and weaknesses. The aim is to
expedite prompt and accurate characterisation of the injured segment with the
added task of excluding concomitant non-contiguous injury in the rest of the
spine. The patterns of injury differ, reflecting underlying unique differences in
the anatomy and biomechanics of each region, and this also varies with age
and pre-morbid states such as the fused spine. The primary objective is for the
radiologist to become familiar with the types of injury to ensure accurate
description based on sound image interpretation. Although many classification
systems have evolved with time they are primarily descriptors and not
predictors of outcome. More recent classification systems include a prognostic
theme. Although they are a clinical tool aiding in therapeutic decision making,
the radiologist needs to have a basic understanding of the ones that are
commonly used. With this in mind, the report should present the imaging data
to the clinician.

Learning Objectives:

1. To become familiar with the types of injury seen in the thoracic and lumbar
spine.

2. To learn how to describe the injuries in a manner useful to the clinician.
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A-133 16:30

B. Pelvis
K. Verstraete; Ghent/BE

Bone injury to the pelvis may be caused by high-energy trauma, stress
fractures, and avulsion fractures. Pelvic ring fractures are a common
consequence of motor vehicle accidents or falls from heights. Major patterns of
injury include lateral compression, anteroposterior compression, vertical shear
injury, or complex injury due to a combination of these fracture forces.
Anteroposterior radiographs are still included in the initial evaluation, but pelvic
inlet and outlet views and lateral projection are replaced by CT, which allows
multiplanar reformatted imaging for diagnosis, classification and surgical
planning. CT angiography is essential to detect active bleeding from cancellous
bone, injured vessels or soft tissues. The typical sites of pelvic stress fractures
are the sacrum and pubic rami. Fatigue or overuse stress fractures occur in
athletes due to repetitive microtrauma. Insufficiency fractures are caused by
normal, physiologic stress on weakened bone, usually in elderly women with
osteoporosis, corticotherapy or after pelvic irradiation. These stress fractures
can be undetectable on radiography in initial stages, and have an aggressive
lytic appearance in late stages when patient keeps on moving. CT
demonstrates fracture lines or sclerosis, and on MR bone marrow oedema is
an early sign of bone stress injury. Apophyseal avulsion fractures occur in
young recreational or competitive athletes (sprinters, gymnasts, football,
baseball players, etc.), usually teenagers. Radiography is the technique of first
choice in acute avulsion injuries. Comparison with the contralateral side is
important, and in selected cases, ultrasound, CT, MRI and bone scintigraphy
may be needed.

Learning Objectives:

1. To become familiar with the types of injury seen in the pelvis.

2. To learn how to describe the injuries in a manner useful to the clinician.

A-134 17:00

C. Acetabulum
A. Kassarjian; Majadahonda/ES (akassarjian@gmail.com)

Acetabular trauma can present a challenge to radiologists given the complex
nature of the anatomy of the acetabulum and the various configurations of
fractures. The objectives of this lecture on acetabular trauma are: to become
familiar with the types of injury seen in the acetabulum and to learn how to
describe the injuries in a manner useful to the clinician.
Learning Objectives:
1. To become familiar with the types of injury seen in the acetabulum.
2. To learn how to describe the injuries in a manner useful to the clinician.
Author Disclosure:

A. Kassarjian: Consultant; Arthrosurface.

16:00 - 17:30 Room G

Professional Challenges Session

PC 4

Design and implementation of structured
reporting

A-135 16:00

Chairman'’s introduction
W.H. Sommer; Munich/DE (Wieland.sommer@med.uni-muenchen.de)

The role of the radiologist will evolve during the next years and decades from
the interpretation of imaging data by free-text to providing sets of quantitative
and mineable data based on these images. In this context, structured reporting
has become one of the most discussed topics. When talking about this topic,
one should consider the different forms of structured reporting, ranging from
the simple introduction of fixed subsection headers in a free-text report on the
one hand to complex decision support algorithm and synoptic reporting on the
other hand. The form of structured reporting determines the challenges of
integration into the workflow as well as the possible goals which can be
obtained by the implementation. The aim of this session is to give an overview
on different forms of structured reporting and describe possible achievements
of each of these forms, such as quality improvement, educational aspects,
improvement of referring physicians’ satisfaction and the possibility of data
mining. The session presents several ongoing initiatives, such as the
ESR/RSNA structured reporting initiative. There will be a special focus on the
combination of structured reporting and natural language processing and how
this can be implemented into clinical routine for quality management.

Session Objectives:
1. To get an overview on different initiatives for structured reporting.
2. To understand pros and cons of different forms of structured reporting,
including template-based reporting, decision support and modular structured
reporting.
3. To appreciate the wide range of possibilities for quality management which
become possible with structured reporting.
4. To become familiar how different institutions integrate structured reporting in
the clinical workflow.
Author Disclosure:

W.H. Sommer: Founder; Smart Reporting GmbH.

A-136 16:10

Beyond templates: modular multilingual structured reporting
M. Eatehi; Tehran/IR (fatehi@irsr.org)

Structured reporting is still following the traditional concept of putting the report
together through the template library. So, the efforts and applications are
based mostly on the template-driven concepts. But in practice, even using the
templates the radiologists address a particular part of the text that may be
called sub-templates or modules. These modules can be presented in detailed
or brief format or even deleted from the final report. The ideal solution is an
expandable flexible dynamic template builder where the modules are selected
according to the need letting the user to tailor the length and order of the report
to the problem of the patient. Currently available template libraries mostly
provide templates for normal findings. But the missing component is the
structure for description of abnormal findings. But a library of modules is
required to let radiologists report their abnormal cases in a similar manner to
achieve the best from the data storage and mining in radiological reports.
Using structured reporting to store a report technically means to follow a
tabular data structure which bears the potential to be codified rather than being
stored as a character set. So, the codes may be presented in any pre-defined
languages and one of the major advantages of structured reporting is the
potential to be language independent. In this presentation, multiple models of
structured reporting applications will be shown as examples of modular,
language-independent, problem-specific approach.

Learning Objectives:

1. To get familiar with advantages of modular structured reporting to template-
based approach.

2. To know challenges in language independent reporting in radiology.

3. To understand importance of availability of modules for structured
description of abnormal findings.

4. To learn about already developed modular structured reporting tools and
apps.

5. To understand features of a problem specific flexible structured reporting
application to tailor the template to clinical condition of the patient.

A-137 16:30

Introducing quality management for radiology reports
C. Wald; Boston, MA/US (christophwald@me.com)

Modern radiology reporting quality assurance must ascertain that radiologists
understand the hallmarks of a high-quality report and implement proper
reporting. A value-added report is the most important and visible work product
of our profession, increasingly expected by our patients and referring clinicians.
Required specifications may include use of a standard document model,
inclusion of required data elements, qualitative and quantitative image
descriptors and the use of building blocks of standardized language.
Considering the large number of reports routinely issued in a radiology
department, systematic, scalable quality control tools are needed to efficiently
assess and improve compliance of radiologists. Modern, natural language
processing-based methods can check for errors (laterality, gender), check
compliance with reporting requirements (Bi-Rads, LungRads, etc.),
completeness of reporting, but also help evaluate more elusive concepts such
as frequency of self-referral and use of ambiguous language. The lecture
presents a novel reporting quality toolbox that can facilitate those assessments
while also analysing report generation metrics. Result can be used for change
management in the department. In the future, many of these quality
assessments can be performed on the fly to allow the radiologist to make
immediate adjustments prior to report issuance. Other approaches to
increasing the value of reports, such as multimedia reporting and dashboard
presentation of report content, are also presented.
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Learning Objectives:
1. To learn about available options for basic quality control of radiology
reporting.
2. To understand challenges of current prevailing practice for consumers of
radiology reports and risk management.
3. To appreciate the importance of performing systematic report quality control
and reporting compliance control.
4. To become familiar with tools for Q/C as well as structured data generation
and presentation, including multimedia reports and dashboard presentation of
report content.
Author Disclosure:

C. Wald: Advisory Board; Philips Medical.

A-138 16:50

Structured reporting: two decades of surveys and subcommittees, but
what do we wish to achieve?
J.M.L. Bosmans; Ghent/BE (janbosmans@telenet.be)

Since the beginning of this century, a considerable number of surveys have
shown that radiologists as well as referring physicians prefer structured
reporting (SR) to reporting in free text, at least for complex imaging studies.
Comparison of these studies, however, shows a wide variety in the definition of
SR. Although the quantitative results of the surveys are very similar, it is
possible that they reflect preferences on vastly different forms of reporting, the
common factor being that findings should be presented in a predefined, orderly
way, in the interest of clarity, coherence and comparability. Several authors
have challenged this minimal interpretation. A limited number of studies have
also revealed a preference for SR based on an underlying lexicon. Initiatives
have been undertaken to create a coherent system of SR templates and a
radiology-oriented coded lexicon, the most conspicuous being the ESR/RSNA
structured reporting initiative. A new concept in the development of SR is the
creation of common data elements (CDE), units of information used in a
shared, predefined fashion, that can improve the ability to exchange
information among information systems. While in surveys the preference for
SR was mainly based on well-chosen, theoretical examples, a few real-life
applications of SR have been greeted with enthusiasm by referring clinicians.
Many obstacles, however, hinder its acceptance, e.g. the absence of SR-
based radiology information systems, the slow introduction of the electronic
health record in many countries and, particularly in Europe, the rich variety in
languages other than English.

Learning Objectives:

1. To learn about the preferences of radiologists and referring physicians
concerning text-oriented vs structured reporting.

2. To understand the definition of structured reporting, and the evolution in
thinking about the objectives to attain.

3. To become familiar with initiatives to create a framework for structured
reporting, including a SWOP analysis.

17:10
Panel discussion: Structured reporting in 10 years: large-scale or fairy-
tale?

16:00 - 17:30 Room K

Radiographers

RC 414

Modern imaging of major trauma
Moderators:

P.H. Hogg; Salford/UK

L. van den Hauwe; Antwerp/BE

A-139 16:00

A. Use of MSCT in disaster victim identification
J. Kroll; Maastricht/NL (j.kroll@mumc.nl)

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 scan contains a wealth of identification information that can be
used in an identification process. This presentation will highlight the
contribution of forensic radiology, and more specific a whole body CT scan, for
a DVl-process, discussing its applications, equipment, advantages and
positioning within a DVI-process. It will also discuss future developments,
opportunities and challenges which future 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-140 16:25

B. Conventional radiography in major trauma: role, technique
modification and impact on interpretation
M. Hardy; Bradford/UK (M.L.Hardy1@bradford.ac.uk)

The role of imaging in major trauma is to inform life-saving medical intervention
and assist in the prioritization of patient care pathways. The modality of choice
to undertake this is CT. However, what happens when cross-sectional imaging
is not available due to equipment malfunction, planned service or lack of
availability locally? In these situations, image referrals may revert back to
conventional radiographic imaging. But with so little opportunity to undertake
these examinations in the modern trauma setting, the radiographic skills and
decision-making necessary to produce diagnostic images may be limited. This
talk revisits the acquisition of chest and pelvis radiographs following major
trauma and, through a series of case studies, provides an overview of
important diagnostic features and explores the impact that radiographic
technique may have on these.
Learning Objectives:
1. To appreciate the limited role of conventional radiography in major trauma.
2. To learn key radiographic indicators and signs of major trauma.
3. To discuss the impact of technique modification on anatomical appearances
and the accurate identification of trauma on conventional radiographs.
Author Disclosure:

M. Hardy: Author; Multiple Journals & textbooks. Grant Recipient; ISRRT
Award, HEE Award, CCIP HEIF Award. Other; President UKRC, Associate
Editor JMIRS Journal, Editorial Board Member Radiography Journal.

A-141 16:50

C. Applications of ultrasound in the evaluation of major trauma
T. Herlihy; Dublin/IE (therese.herlihy@ucd.ie)

Aepsaupapn

Ultrasound is the most widely used and readily available imaging modality in
the world. In recent years, ultrasound has moved from its classic use in the
radiology department to playing a useful and sometimes vital role in the
assessment and management of the trauma patient. Focused assessment with
sonography for trauma (FAST), chest abdominal-focused assessment
sonography for trauma (CA-FAST) and extended-FAST (E-FAST) are now
widely performed in cases of both penetrating and non-penetrating trauma.
Despite this, more research needs to be done to elicit the affect ultrasound has
on patient prognosis and survival. As ultrasound is portable it can be used both
in the hospital and ambulance setting. FAST is now an integral part of the
training of emergency physicians; however, there is a lack of standardisation
around education and clinical competencies and there are also variations in the
use of FAST between centres. While ultrasound on trauma patients is primarily
performed by physicians, some countries are now training and using
paramedics to perform ultrasound in the field and in ambulances before the
patient is moved/arrives at the hospital. Ultrasound is extremely operator
dependent and so anyone using ultrasound to assess patients must be
properly trained and understand the advantages and limitations of ultrasound
scanning. As ultrasound machines become cheaper and more accessible
ultrasound is being used more and more in the emergency setting.

Learning Objectives:

1. To appreciate the role ultrasound can play in assessing the trauma patient,
both in the hospital and ambulance setting.

2. To learn about focused assessment with sonography for trauma (FAST) and
what training is required to perform FAST scanning.

3. To discuss the expanding role of ultrasound in the accident and emergency
room. Who does what and when and how does it impact on patient care?

17:15
Discussion and questions: Imaging of major trauma - what are the
challenges?
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16:00 - 17:30 Room M 1

EuroSafe Imaging Session

EU 1

Clinical diagnostic reference levels

Moderators:
G. Simeonov; Luxembourg/LU
G. Frija; Paris/FR

A-142 16:00

Introduction
G. Frija; Paris/FR (guy.friia@egp.aphp.fr)

Diagnostic reference levels (DRLs) are an important tool for optimisation. With
the new Basic Safety Standards Directive (Council Directive 2013/59/Euratom)
DRLs have been included in European legislation. The BSS Directive defines
DRLs as “dose levels in medical radiodiagnostic or interventional radiology
practices, or, in the case of radio-pharmaceuticals, levels of activity, for typical
examinations for groups of standard-sized patients or standard phantoms for
broadly defined types of equipment". A working group on clinical DRLs has
been established under the umbrella of EuroSafe imaging, the European
Society of Radiology’s campaign to promote quality and safety in medical
imaging. Clinical DRLs take into account the different clinical tasks of the same
area, which do not require the same image quality. The working group aims at
developing a first set of DRLs for clinical indications to transform the
requirements of the BSS Directive into concrete action for users. This
presentation will give an overview of the concept of DRLs and the standard-
sized patient generally used to define DRLs, although most patients do not
comply with the definition. In addition, the preliminary results of the “Is your
Imaging EuroSafe?” surveys, which have collected data on CT DRLs for
different indications, will be briefly presented.

Session Objectives:

1. To become familiar with the concept of local and clinical diagnostic
reference levels.

2. To discuss the need for DRLs specific to body size, disease distribution and
clinical indication.

3. To present the results of the first EuroSafe Imaging Stars survey.

A-143 16:15

Clinical diagnostic reference levels: from concept to impact in clinical
practice
R.W.R. Loose; Niirnberg/DE (Loose@klinikum-nuernberg.de)

Today most diagnostic reference levels (DRL) are based on modalities and
anatomical body regions to be examined (e.g. CTDIvol and DLP in CT, or DAP
in radiography). In film-based radiography, the detector dose is given by the
film-screen sensitivity and can be modified only within narrow limits.
Introduction of digital radiography enabled substantial dose reduction with
increased image noise for specific clinical questions (e.g. control of metal
removal after surgery or measurement of scoliosis angles in children). CT as a
digital modality with the highest collective medical dose contribution enabled
dose modifications from the first beginning. Because of digital viewing
conditions (window width) high-contrast objects in general require lower CT
doses than low-contrast objects. A CT of the brain (window width ~80 HU)
requires a typical CTDIvol of ~50 mGy which is significantly higher than a CT of
the lung parenchyma (window width 1500-2000 HU) with a CTDIvol < 10 mGy.
Typical clinical DRLs with reduced dose in CT are screening for lung nodules,
sinusitis or ureteral stones. In addition, clinical DRLs have to include the
number of required CT scan series. In fluoroscopy, setting up clinical DRLs is
more complex, as in addition to image quality the complexity and duration of a
procedure have a major impact. Setting up more clinical DRLs requires a
classification of patient conditions where different dose levels for one
anatomical region are reasonable. Such a process will increase the number of
DRLs but probably reduce the overall dose to patients.

Learning Objectives:

1. To understand the different quality requirements to answer specific clinical
imaging questions in CT exams of the same body region.

2. To learn about the steps needed for a transition to clinical DRLs.

3. To appreciate the practical impact of clinical reference levels.

A-144 16:30

ICRP perspective: from methodological region-related DRLs to DRLs
based on clinical indications
E. Vafio; Madrid/ES (eliscov@med.ucm.es)

The International Commission on Radiological Protection (ICRP) has recently
completed a report updating the recommendations on “Diagnostic Reference
Levels - DRLs - in Medical Imaging”. DRLs have been proven to be an
effective tool that aids in optimisation of protection in the medical exposure of
patients for diagnostic and interventional procedures. There are issues related
to definitions of the terms used in previous guidance, determination of the
values for DRLs, the appropriate interval for re-evaluating and updating these
values, appropriate use of DRLs in clinical practice, methods for practical
application of this tool, and application of the DRL concept to newer imaging
technologies. The report has already been submitted to public consultation and
it is expected to be published in 2017. According to ICRP recommendations,
DRL quantities should be appropriate to the imaging modality being evaluated,
should assess the amount of ionising radiation applied to perform a medical
imaging task, and should be easily measured or determined. Data for
determining DRL values are obtained from surveys or registries of the DRL
quantities for procedures performed on appropriate samples of patients. The
75th percentile value of the distribution of median values of a DRL quantity at
healthcare facilities throughout a country is used as the ‘national DRL'. DRLs
are not intended to be used for individual patients or as a trigger (alert or
alarm) level for individual patients or individual examinations. The appropriate
image quality or diagnostic information needed for the clinical task should be a
priority when setting DRL values.

Learning Objectives:

1. To become familiar with ICRP's term of 'DRLs for a defined clinical task'.

2. To learn about methodological requirements for establishing DRLs.

3. To understand the potential uses and limitations of DRLs.

A-145 1645

EuroSafe Imaging clinical DRLs: detailed results of the pilot survey and
lessons learnt for the survey among the EuroSafe Imaging Stars
P. Vock; Spiegel/CH

While the reasons for using clinical DRLs have been demonstrated by the
previous speakers of the session, there is still a lack of concrete indication-
based DRLs. The ESR has performed a pilot survey to overcome this deficit,
concentrating on CT examinations of a few frequent indications. The results of
this survey will be analysed: no matter what indication, there was a wide
spread of exposure levels for one clinical task. The most important sources of
variation - the equipment and protocol used, patient body size, and locally
different specifications of a general indication - will be discussed. Different
image quality needs for frequent indications are illustrated. Based on the
experience of the ESR pilot study and of other European DRL projects, the
methodological approach to reducing variation has been defined and will be
used for a survey among EuroSafe Imaging Stars. This project will not
compete with the establishment of national DRLs: based on dose management
software tools it will be a faster way to see the trends in DRL evolution over
time in European centres dedicated to radiation protection whereas national
DRLs, by the fact that they have to be representative for all providers and all
equipment in use, will take longer time and more efforts to be established.
Learning Objectives:

1. To present results of the pilot survey.

2. To learn about the different exposure levels needed in important indications.
3. To appreciate complimentary uses of EuroSafe Imaging and national DRLs.

A-146 17:00

North American DRLs: a view from across the pond
R.L. Morin; Jacksonville, FL/US (morin.richard@mayo.edu)

The purpose of this work was to use the American College of Radiology
Computed Tomography (CT) Dose Index Registry (DIR) to develop diagnostic
reference levels (DRLs) and achievable doses (ADs) for the 10 most common
adult CT examinations in the US as a function of patient size. These
examinations are: head brain without contrast, cervical spine without contrast,
neck with contrast, chest without contrast, chest with contrast, chest with
pulmonary embolism protocol, chest abdomen pelvis with contrast, abdomen
pelvis with contrast, abdomen pelvis without contrast, and abdomen pelvis
nephrolithiasis protocol without contrast. For the head exams, lateral thickness
dimension was used as an indicator of patient head size. For neck, c-spine,
chest, abdomen and pelvis exams, effective diameter was used. Data from
over 1.3 million examinations were used to determine median values (AD) as
well as mean, 25th and 75th (DRL) percentiles of CTDl,o, DLP and SSDE. The
median CTDIvol did not vary significantly but DLP increased with lateral
thickness for head exams. For neck and c-spine, the median CTDIvol and the
75th percentile did not vary significantly but the median DLP did with effective
diameter. Similar trends were seen for the median CTDIvol and SSDE for
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chest, abdomen and chest-abdomen-pelvis exams. Our data agree well with
the data from other resources. This talk will enable facilities to compare their
patient doses to size-specific national benchmarks and optimize their CT
protocols resulting in lower dose at the appropriate image quality.
Learning Objectives:
1. To present the US approach to quantitative benchmarking in optimisation
and the role of DRLs.
2. To understand how the ACR finds consensus about minimal image quality
requirements in different clinical indications.
3. To share the ACR experience with DRLs.
Author Disclosure:

R.L. Morin: Board Member; RSNA Research and Education Board of
Trustees. Employee; Mayo Clinic. Speaker; Over 100 meetings and
confernces.

17:15

Panel and public discussion

1. To discuss advantages and limitations of clinical DRLs. 2. To appreciate the
initial cooperation among EuroSafe Imaging Stars. 3. To discuss the future role
of EuroSafe Imaging DRLs and national/European DRLs.

16:00 - 17:30 Room M 2

Special Focus Session

SF 4b

The female pelvis
A-147 16:00

Chairman's introduction
R.A. Kubik-Huch; Baden/CH (rahel.kubik@ksb.ch)

Gynaecologic emergencies are disorders typically characterised by acute
pelvic pain related to the female genital organs, related or unrelated to
pregnancy. In an acute clinical setting, gynaecologic conditions must be
separated from gastrointestinal diseases. Diagnoses implicate potentially
profound consequences for the patient. Imaging plays an increasing role in the
emergency setting by 1) assisting clinicians to diagnose acute gynaecological
pathology and 2) helping to guide surgical or medical treatment. Therefore, it is
important to accurately interpret the imaging findings in the context of the
clinical signs. Chronic pelvic pain is a common problem. It presents a major
challenge because of its unclear aetiology and often poor response to therapy.
The condition is best managed using a multidisciplinary approach. Common
gynaecologic and non-gynaecological causes as well as the role of imaging will
be discussed. The aim of this session is to illustrate frequently encountered
gynaecologic pathologies responsible for acute and chronic pelvic pain to raise
awareness among radiologists and to ensure adequate patient care.

Session Objectives:

1. To discuss the differential diagnosis of acute and chronic pelvic pain with a
special emphasis on the female genital organs.

2. To learn how to optimise the imaging work-up for pelvic pain in the pregnant
and non-pregnant patient.

A-148 16:05

Acute pelvic pain
R. Manfredi; Verona/IT (riccardo.manfredi@univr.it)

Acute pelvic pain is a common symptom necessitating emergent medical
evaluation, to make a prompt diagnosis and perform ovary-sparing or life-
saving surgery. Clinical evaluation and laboratory testing are essential when a
gynaecologic condition is suspected to be the cause of acute pelvic pain. For
the initial diagnostic imaging evaluation, ultrasonography (US) is the modality
of choice; however, the role of computed tomography (CT) in the evaluation of
abdominal and pelvic pain continues to expand. In recent years, magnetic
resonance (MR) imaging has been increasingly employed to assess those
patients, because of the lack of ionizing radiation beneficial in possibly
pregnant patients. Given the many possible causes of pelvic pain, a structured
approach to image interpretation is necessary to narrow the differential
diagnosis. First, the distinction between pregnant and non-pregnant patients,
as determined by beta human chorionic gonadotropin (8-hCG) levels in
correlation with menstrual history, is crucial. This clinical information portends
the physiologic changes that may be expected and allows accurate image
interpretation. Among ovarian causes of acute pelvic pain are follicular cysts,
cystic corpus luteum, haemorrhagic ovarian cysts, endometriomas, teratomas
and cystadenomas. Any mass ovarian lesion predisposes the ovary to torsion
on its vascular pedicle, although torsion also occurs in the absence of an
ovarian mass in pre-puberal girls. Among non-ovarian causes of acute pelvic
pain are para-ovarian cysts, hydrosalpinx, peritoneal inclusion cysts, ectopic
pregnancy and pelvic inflammatory disease. Among uterine causes, fibroids

are the most common tumours of the uterus causing pelvic pain in as many as
30% of cases.

Learning Objectives:

1. To learn about the underlying aetiologies of acute pelvic pain.

2. To recognise various emergencies of the female pelvis and to take
appropriate action.

3. To learn how to optimise MRI of the female pelvis in patients with acute
pelvic pain.

A-149 16:30

Chronic pelvic pain
R. Forstner; Salzburg/AT (r.forstner@salk.at)

Chronic pelvic pain refers to pain of at least 6 months duration. It is a major
issue in health care due to its often debilitating nature and its estimated
prevalence of up to 18%. It is also a common cause of both diagnostic and
curative surgeries. The spectrum of aetiologies is broad and comprises
gynaecologic and non-gynaecologic conditions. The latter include
gastrointestinal, urological, musculoskeletal, neurological and psychological
disorders. MRI is most useful to differentiate between the gynaecological
causes of chronic pelvic pain including endometriosis, adenomyosis and
uterine leiomyomas. Clinical history and meticulous analysis of the character of
pain may help to identify deep endometriosis, which is the most common
cause of chronic pain in the reproductive age. A structured analysis of the MRI
findings will assist in assessing also subtle findings of endometriosis, e.g. of
the bowel or along the uterosacral ligaments. Unlike sonography, MRI allows
also differentiation of adenomyosis and uterine leiomyomas. Although a
controversial topic, pelvic congestion syndrome may be treated by
interventional radiology. Due to its multifactorial character, patients with chronic
pain often will require interdisciplinary management, with radiology rendering
crucial information.

Learning Objectives:

1. To learn about prevalence and aetiologies of chronic pelvic pain.

2. To become familiar with gynaecologic causes of chronic pelvic pain.

3. To become familiar with common non-gynaecological causes of chronic
pelvic pain.

4. To understand the role of imaging in the interdisciplinary management.

A-150 16:55

Pain in pregnant women
M. Weston; Leeds/UK (michael.weston2@nhs.net)

The pregnant woman may suffer pain related to her pregnancy or the pain may
be co-incidental, related to other systems outside of the gravid uterus.
Ultrasound is the starting point for imaging in the pregnant woman and has a
recognised role in ectopic pregnancy, fibroid degeneration, adnexal torsion and
appendicitis. There are sometimes when ultrasound is not enough and MR is
required. This may be so in renal colic, uterine dehiscence and placental
abruption. A radiologist should use the test that is most likely to answer the
question in their hands. So, to use appendicitis as an example, it maybe that
the best chance of an accurate diagnosis will be with CT, if the radiologist has
not used MR in this scenario before. CT is often the imaging test of choice in
significant trauma or suspected pulmonary embolus. The merits of each
imaging modality and typical appearances will be discussed.

Learning Objectives:

1. To learn about causes of pain specific to pregnancy, such as ectopic
pregnancy, placental abruption, fibroid degeneration and uterine dehiscence.

2. To learn about causes of pain in other organs that may present during
pregnancy, such as appendicitis, renal colic and ovarian torsion.

3. To understand how pregnancy alters the way imaging is undertaken.

4. To appreciate the relative risk to the mother and foetus of imaging irradiation
and misdiagnosis.

5. To become familiar with the increasing role that MR can play.

17:20
Panel discussion: The management of pelvic pain: is imaging always
needed?
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16:00 - 17:30 Room M 3

Molecular Imaging

RC 406

Molecular imaging: what can we quantify?
Moderator:
O. Clément; Paris/FR

A-151 16:00
A. Advanced MRI techniques
M. Smits; Rotterdam/NL (marion.smits@erasmusmc.nl)

Functional MR imaging (fMRI) and diffusion tensor imaging (DTI) are used
extensively in the research arena to study an infinite number of questions
regarding the brain’s function and structure under normal conditions, as well as
with neurological and psychiatric disease. The clinical use of these techniques,
however, is by comparison fairly limited. The current main indication is the
presurgical assessment of the relationship between the brain tissue to be
resected and functionally eloquent brain tissue. In the context of brain tumour
surgery, the aim is maximum tumour resection, while at the same time avoiding
functional deficit. With tumour localisation in or near presumed eloquent brain
areas, such as the motor or language areas, additional fMRI and DTI may be
advantageous to guide the neurosurgical approach, shorten surgery duration
and obtain prognostic information prior to surgery. fMRI is used to localise
eloquent cortex, which is particularly useful when normal anatomy is obscured
by tumour mass effect or in cases of cortical plasticity. With DTI the anatomy
and involvement of white matter tracts may be evaluated. Inadvertent
transection of white matter tracts during surgery leads to severe neurological
deficit. DTI-tractography offers attractive visualisation of the major white matter
tracts such as the corticospinal tract and the arcuate fasciculus, and offers
valuable preoperative information on their relationships with the brain tumour to
be resected. As well as providing such anatomical information, colour-coded
eigenvector maps obtained with DTI can be used to categorise involvement of
the white matter tracts by brain tumour.

Learning Objectives:

1. To learn about functional MRI (fMRI, DCE-MRI), diffusion tensor imaging
(DTI) and diffusion-weighted imaging (DW1).

2. To understand the application of these techniques in the study of the healthy
and diseased.

3. To learn about quantification using MR.

A-152 16:30

B. Advanced PET imaging techniques
T. Beyer; Vienna/AT (thomas.beyer@meduniwien.ac.at)

PET is a non-invasive imaging technique that provides reproducible and fully
quantitative information on preselected metabolic/signalling pathways. PET is
highly sensitive, thus, requiring only small amounts of biomarkers to be used
for visualization and quantification purposes. Today, clinical PET imaging
systems are offered almost exclusively in combination with CT and MR
systems. Advantages of these imaging combinations are manifold and include,
mainly for PET/CT, a marked reduction in total acquisition time, and improved
spatio-temporal alignment of the complementary image information. Advancing
PET-imaging technology into combined PET-based imaging technology
included methodological input and technical innovation. We will highlight the
most important advances of PET instrumentation that help increase volume
sensitivity, improve spatial resolution and overall image quality. PET imaging in
the context of combined PET/MRI was made possible only through the
introduction of completely revised PET detectors that can operate in high-
strength magnetic fields. Overall, increased volume sensitivity helps reduce the
amount of radiotracer injected into patients or shorten the emission scan time,
in combination with increased signal-to-noise in the emission images it helps
increase sensitivity and reader accuracy of PET images. Lastly, advances in
image reconstruction have brought the level of PET, and the appearance of the
PET images, closer to the common understanding of radiologically useful
images. Following this presentation, the audience will 1. learn about the
benefits and challenges of quantification in PET, 2. understand the
fundamentals of PET physics relevant to PET/MR imaging and 3. appreciate
the advantages of PET/MR and its complementary role in diagnostic oncology.
Learning Objectives:

1. To understand the fundamentals of PET physics relevant to MR/PET
imaging.
2. To appreciate the advantages of MR/PET and its complementary role in
diagnostic oncology.
3. To learn about the benefits and challenges of quantification in PET.
Author Disclosure:

T. Beyer: Research/Grant Support; Siemens Healthcare. Other; Manging
Director cmi-experts GmbH.

A-153 17:00

C. Clinical applications of quantitative hybrid imaging in oncology
L. Umutlu; Essen/DE (Lale.Umutlu@uk-essen.de)

Over the past 15 years, hybrid imaging, in terms of PET/CT, has become an
essential part of clinical oncologic imaging. It has been well demonstrated to
provide fast, high-quality, quantifiable imaging for numerous application fields,
including whole-body staging and restaging in cancer patients, therapy
monitoring and for radiation therapy planning. The combined assessment of
morphological and metabolic features of tumours has not only been shown to
add valuable non-invasive information concerning tumours, but also improve
the diagnostic competence to higher levels than sole morphological cross-
sectional imaging. The successful introduction of simultaneous PET/MRI into
clinical imaging, in terms of the interchange of the CT component for
anatomical correlation to MRI, has leveraged hybrid imaging onto utterly new
and emerging platforms of tumour assessment. The application of muilti-
parametric PET/MRI imaging, comprising high-resolution morphological
imaging as well as functional parameters such as diffusion-weighted imaging,
perfusion parametrics and tumour metabolism, facilitates an improved
understanding of tumour biology as well as prognostic factors. Furthermore, it
enables improved therapy monitoring to better differentiate between potential
responders and non-responders to chemo- and/or radiation therapy.

Learning Objectives:

1. To become familiar with the role of hybrid imaging in clinical oncology.

2. To learn about quantification in oncology: its benefits and limitations.

3. To understand hybrid imaging applications in relationship to disease
presentations.

16:00 - 17:30 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E® 418

Bile ducts imaging: not so simple
A-154 16.00

Chairman'’s introduction
S.A. Jackson; Plymouth/UK (simon.jackson1@nhs.net)

Despite rapid technological advances, which have resulted in significant
improvements when imaging the biliary tree, the accurate assessment and
diagnosis of bile duct pathology still offers challenges for the clinical radiologist.
Multi-modality imaging techniques remain central to optimal multi-disciplinary
patient management with this interactive ECR academy covering the
presentation and imaging appearances of both benign and malignant biliary
diseases. In particular, lectures will focus on the imaging features of
cholangiocarcinoma and the underlying differential diagnosis of patients
presenting with chronic cholangitis. Tips and tricks for accurate diagnosis and
the importance of clear diagnostic algorithms will also be emphasised using a
range of challenging illustrative clinical cases.

A-155 16:05

A. Cholangiocarcinoma
S. Kim; Seoul/KP (sykim.radiology@gmail.com)

Cholangiocarcinoma (CCA) is a malignant epithelial neoplasm with biliary
differentiation, which arises from any portion of the biliary system including
epithelium and peribiliary gland. Although it shows the highest incidence in
Asia, the incidence appears to be increasing recently in western countries. Of
late, the concepts of CCA has been progressed regarding precancerous
lesions of CCA, biliary disease with a pancreatic counterpart, and the
relationship of CCA with cancer stem cells. Based on its anatomic location,
CCA is classified as intrahepatic (iCCA), perihilar (pCCA), and distal (dCCA)
CCA. CCA exhibits three growth patterns: mass-forming (MF), periductal
infiltrating (IF), and intraductal growing (IG). The list of radiologic differential
diagnosis is varied according to its gross morphology. For MF CCA, tumours
with abundant fibrosis such as metastasis, sclerosing HCC, combined HCC-CC
are important mimickers. Pl CCA looks similar to sclerosing cholangitis. 1G
CCA has various morphology depending on tumour location and mucin
production. Patients with CCA are usually treated with surgery. Because of its
various morphology, infiltrative nature and underlying diseases, it can be a
challenge to diagnose and stage CCA accurately. Although contrast-enhanced
CT and MRI play an important role to assess resectability, a multidisciplinary
approach is needed to accomplish best results.
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Learning Objectives:

1. To become familiar with the different presentations of cholangiocarcinoma
(including hilar and peripheral) tumours.

2. To learn about the role of imaging in staging the lesion and its limitations.
3. To understand the principle of surgical and non-surgical treatment.

A-156 16:33

B. Chronic cholangitis
M. Ronot; Clichy/FR (maxime.ronot@bjn.aphp.fr)

Chronic cholangitis are a group of diseases resulting in a chronic inflammation
of the bile ducts, with variable causes and consequences. They can be roughly
divided into two main groups: sclerosing cholangitis (SC) and secondary
cholangitis. The first group includes primary and IgG4-related SC. They
correspond to the biliary lesion of chronic extrahepatic/systemic diseases,
respectively, inflammatory bowel diseases and IgG4-related disease.
Secondary cholangitis is associated with specific identified causes: biliary
ischaemia, trauma, chronic infections, iatrogeny, etc. The diagnosis of chronic
cholangitis is difficult and relies on four pillars: laboratory tests, associated
diseases and medical history, pathology, and of course imaging. The latter
plays a central role. Magnetic resonance imaging including MR
cholangiography is now considered as the best imaging technique. On
imaging, the affected segments demonstrate irregular stenosis, focal, or diffuse
circumferential thickening of the wall with contrast enhancement. Ultrasound
can be useful to detect small biliary lesions and stones. It remains difficult to
distinguish 1gG4-SC from primary SC or bile duct malignancy based on
imaging features alone. Careful analysis of cholangiograms can be helpful.
Nevertheless, biopsy should be used in all patients with a suspicion of
malignancy.

Learning Objectives:

1. To understand the appropriate technique for the non-invasive evaluation of
bile ducts.

2. To become familiar with the main causes for chronic cholangitis, including
primary sclerosing, autoimmune and ischaemic cholangitis.

A-157 17:01

C. Tough clinical cases
E.M. Merkle; Basle/CH (emerkle@uhbs.ch)

In this interactive session, various clinical cases that focused on the biliary
system will be presented. Case presentations will include a wide range of
pathologic entities, both benign and malignant. Images will be shown from
various modalities including but not limited to percutaneous ultrasound,
computed tomography, magnetic resonance imaging including magnetic
resonance cholangiography and positron emission tomography. Case
presentations are intended to represent typical clinical scenarios; as such
information regarding the patient's history and physical exam will be shown
first, followed by laboratory data. Subsequently, the audience will be asked to
recommend the most appropriate imaging modality and to participate in solving
these cases!
Learning Objectives:
1. To be able to define the most likely diagnosis facing an unknown case.
2. To understand the diagnostic strategy.
Author Disclosure:

E.M. Merkle: Advisory Board; Siemens Healthineers. Equipment Support
Recipient; Siemens Healthineers. Research/Grant Support; Bayer, Bracco,
Guerbet. Speaker; Siemens Healthineers.

16:00 - 17:30 Room M 5

E® - ECR Master Class (Cardiac)

E® 426
Assessment and lifelong follow-up of
congenital heart disease

A-158 16:00

Chairman's introduction
L. Saba; Cagliari/IT (lucasaba@tiscali.it)

Congenital heart disease (CHD) identifies several cardiac and vasculature
prenatal defects and CHD is the most common birth defect: in 2013, they were
present in 34.3 million people globally. Many congenital heart defects can be
diagnosed prenatally by foetal echocardiography when the woman is 18-24
weeks pregnant and thanks to the evolution of interventional and surgical
treatment, the survival of newborns with CHD has improved dramatically over
the past half century. A number of classification systems exist for CHD and to
correctly identify these pathologies, it is mandatory a knowledge of the
anatomy and pathophysiology because the broad spectrum of diseases ranges
from small septal defects and minor valvar obstructions to complex single
ventricle malformations. Sometimes CHD improves without treatment whereas
other defects are so small that they do not require any treatment. However,
most of the time CHD is serious and requires surgery and/or medications. A
vital component to the multidisciplinary management of newborn with the CHD
is adequate imaging of the heart and circulation. The development of those
complementary non-invasive techniques has made decrease the need for
invasive catheterization. CT, MRI and TTE have potentialities and pitfalls but
allow obtaining a tailored imaging, fundamental to offer the best chances to
CHD subjects. Although MRI is generally more flexible and appropriate for
congenital imaging, it is not entirely free of limitations whereas CT is likely to
become an increasingly important imaging technique for the CHD population,
in part because of greater access to CT than MRI.

Session Objectives:

1. To enhance knowledge of anatomy and physiology of common congenital
cardiac conditions as well as the surgical/interventional procedures used to
treat them.

2. To discuss the appropriate use and performance/interpretation of non-
invasive tests examining patients with CHD.

A-159 16:10

A. A primer: what do the most important anomalies look like?
O. Rompel; Erlangen/DE (oliver.rompel@uk-erlangen.de)

Congenital heart disease (CHD) has an incidence of 6-8 per 1,000 live births.
CHD is a term for a variety of cardiac and vasculature prenatal defects. The
broad spectrum of diseases ranges from small septal defects and minor valvar
obstructions to complex single ventricle malformations. The concept of
developmental “errors” helps us to explain, define and classify these inborn
diseases. A common pathophysiological classification of CHD is based on the
clinical consequence of structural defects on the physiology of blood
circulation: CHD with increased pulmonary blood flow can be differentiated
from CHD with decreased pulmonary flow, CHD with obstruction to blood
progression and no septal defects and CHD so severe as to be incompatible
with postnatal blood circulation. For diagnostic management of patients with
CHD, knowledge of the underlying pathophysiology is essential. This is also
true for the effects of catheter-based intervention or surgical repair on
anatomical and haemodynamic changes. Physicians must be familiar with the
complex terminology used in CHD to effectively communicate findings. Due to
further development of interventional and surgical treatment concepts, the life
expectancy of newborns with CHD has improved dramatically over the past
decades. For instance, more and more patients with ventricular hypoplasia can
nowadays be treated successfully, either by biventricular repair or refined
functionally single ventricle palliation. Thus, an increasing number of adults
with CHD can now be followed up in tertiary cardiac care centres.

Learning Objectives:

1. To get an overview on the spectrum of congenital heart disease (CHD), from
the foetus and newborn through adults with congenital heart disease.

2. To explain the pathophysiology, manifestations, diagnosis and management
of cyanotic, acyanotic and obstructive congenital cardiac anomalies.

3. To discuss the implications of cardiac anomalies on complexity and urgency
of treatment indications.
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A-160 16:30

B. CT for assessment and follow-up
J.-N. Dacher; Rouen/FR (Jean-Nicolas.Dacher@chu-rouen.fr)

The number of grown-ups requiring lifelong follow-up for congenital heart
disease is increasing continuously due to the improvement of surgical and
medical treatments. In this context, trans-thoracic echocardiography (TTE),
MRI and CT appear complementary and help decrease the use of invasive
angiography. Today, using the most recent CT equipment, it is possible to
obtain high-resolution images of the heart and great vessels with minimal
radiation and contrast medium doses. Prospective gating, low x-ray power and
current intensity protocols, iterative reconstruction, limited field of views and
number of scans all contribute to limit the radiation dose to a strict minimum.
The advantages of CT match the MRI (and TTE) limitations, so that we believe
that radiologists involved in one of both techniques should also practice the
other one. The target organs of CT are small moving vessels such as coronary
arteries (origin and course). The 2D and 3D CT depiction of pulmonary
arteries, pulmonary veins and thoracic aorta is excellent. CT is very efficient in
showing stented vessels or conduits. Finally, its capability to evaluate the lung
(infection, pleural fluid, arterial venous malformation) and thoracic cage is
unique. CT remains limited in cardiac functional information (ejection fraction,
regurgitations and stenosis) that would require multiphase acquisition, e.g.
retrospective gating involving significant dose. A series of illustrative examples
will be shown.
Learning Objectives:
1. To learn how to decide which imaging modality is the most appropriate for
which indication in CHD patients, and to recognise their advantages and
limitations.
2. To integrate the most up-to-date CT imaging techniques for CHD patient
management, including dose reduction strategies.
3. To be able to perform a complex CT protocol in CHD, and how to
systematically read and evaluate CT imaging in CHD patients.
Author Disclosure:

J. Dacher: Equipment Support Recipient; GE HealthCare. Investigator; Shire.
Speaker; GE, Siemens, Guerbet, Bayer.

A-161 16:50

C. MR imaging for assessment and follow-up
N. Schicchi; Ancona/IT (schicchi.n@alice.it)

The number of patients with congenital heart disease (CHD) is rapidly
increasing in the adult population, mainly due to the improved long-term
survival. Serial follow-up with cardiac magnetic resonance imaging (CMR) is
very appealing due to its non-invasive nature. CMR exam is able to provide
specific information about cardiac function, haemodynamics, anatomy and
tissue characterization unlikely achievable by other diagnostic techniques.
CMR in CHD plays a role both in early diagnosis and in post-operative follow-
up. Black-blood T1-weighted sequences are used to acquire morphological
information. Cine steady-state free precession sequences are mainly used to
provide data about cardiac function and kinesis. Haemodynamic assessment is
routinely performed using phase contrast sequences, which provide reliable
information concerning vessel flow pattern, cardiac output and intracardiac
shunts. Magnetic resonance angiography (MRA) and 3D coronary MRA of the
whole thorax can provide detailed morphological information regarding great
vessels and proximal coronary arteries. Presence of late gadolinium
enhancement suggesting myocardial macroscopic fibrosis seems to play a
prognostic and diagnostic role even in this field.

Learning Objectives:

1. To learn how to decide which imaging modality is the most appropriate for
which indication in CHD patients, and to recognise their advantages and
limitations.

2. To learn about the role of MRI in the diagnosis and planning of therapy of
CHD in both paediatric patients and adults, in comparison and correlation to
echocardiography.

3. To be able to perform a complex MRI protocol in CHD, and how to
systematically read and evaluate MR imaging in CHD patients.

17:10
Panel discussion: How to best assess congenital anomalies?
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08:30 - 10:00 Room A

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

E3 521

Integrating diagnostic tools in breast
imaging

A-162 08:30

A. Multimodality breast imaging
K. Kinkel; Chéne-Bougeries/CH (karen.kinkel@grangettes.ch)

The different tasks of breast imaging concern screening, characterization and
staging breast cancer as well as diagnosing patients with symptomatic breasts.
This lecture gives an overview of the respective place and complementarity of
imaging modalities for a variety of clinical situations taking into account
evidence-based medical recommendation and recent advances in breast
imaging. Case-based teaching covers choice of imaging modalities for breast
pain, breast mass, nipple discharge, positive screening mammography,
multiple breast imaging abnormalities, complex lesion characterization and
known breast cancer staging. The information provided by imaging requires
adequate ranking and organization into a final report with a final risk of
malignity translated into a BIRADs category. Multi-modality imaging of the
breast takes advantage of the strength of each imaging modality to allow an
optimal diagnostic procedure. Examples of a variety of breast problems are
documented using state-of-the-art imaging techniques and reporting.

Learning Objectives:

1. To choose the adequate imaging modality according to the clinical question
taking into account the performance and the cost of ultrasound, mammography
and MRI.

2. To combine information provided by different imaging modalities into a final
report with special focus on mammography/tomosynthesis and ultrasound.

3. To update your BI-RADS knowledge.

A-163 09:15

B. Multiparametric breast MRI
J. Camps Herrero; Valencia/ES (juliacamps@gmail.com)

Breast MRI's main sequence is dynamic contrast-enhanced T1-weighted 3D
(DCE-MRI), but there are other MRI techniques that can add very useful
information due to the fact that they convey different functional information
based on varying approaches to the biological hallmarks governing breast
cancer. Angiogenesis is the basis for DCE-MRI, as the newly formed blood
vessels show endothelial gaps that allow for the passage of gadolinium-based
contrast media thus making it possible for tumours to enhance earlier than
normal tissue. Diffusion-weighted imaging reflects the thermally induced
movement of water molecules in the tissues and through the ADC or apparent
diffusion coefficient is able to improve specificity of DCE-MRI in the
characterisation of breast lesions, as well as response evaluation to
neoadjuvant chemotherapy treatment. DWI and its 3D counterpart, diffusion
tensor imaging or DTI, are breakthrough techniques in breast MRI
characterisation, response evaluation and also in breast cancer screening.
Spectroscopy MRI assesses elevated membrane metabolism through analysis
of altered phospholipid metabolites; this technique remains, however, subject
to cutting-edge research.

Learning Objectives:

1. To learn about the different technical and clinical aspects of the MRI
sequences that are used currently in breast imaging.

2. To know how to unify the information thereof provided in everyday clinical
practice.
Author Disclosure:

J. Camps Herrero: Advisory Board; Bayer.

08:30 - 10:00 Room B

E? - ECR Master Class (Abdominal Viscera)

E3 526a

The obesity epidemic: what is radiology's
role?

A-164 0s:30

Chairman's introduction
E.M. Merkle; Basle/CH (emerkle@uhbs.ch)

In the chairman's introduction, the history of the obesity epidemic in the
western world will be briefly described followed by outlining the evolution of the
various invasive treatment options. These main surgical procedures may cause
specific complications with radiology playing a key role in the detection and
management of these.
Session Objectives:
1. To learn about the obesity epidemic and the relevance of fat disorders for
the Western world.
2. To understand the methodical and diagnostic challenges when imaging
obese patients including postoperative conditions after bariatric surgery.
3. To appreciate the role of radiology in abdominal fat quantification.
Author Disclosure:

E.M. Merkle: Advisory Board; Siemens Healthineers. Equipment Support
Recipient; Siemens Healthineers. Research/Grant Support; Bayer, Bracco,
Guerbet.

A-165 0s:36

A. The metabolic syndrome: what the radiologist needs to understand
H.J. Lamb; Leiden/NL (h.j.lamb@I/umc.nl)

Recently, the concept of the ‘metabolic syndrome’ was introduced, which is a
constellation of risk factors of metabolic origin that are accompanied by
increased risk for cardiovascular disease and type 2 diabetes. The two major
underlying risk factors for the metabolic syndrome are obesity and insulin
resistance. Metabolic imaging and total body fat distribution may be used to
determine if obese subjects are an increased risk for developing type 2
diabetes. In this situation, more intensive lifestyle intervention can be advised
and monitored. MR techniques offer unique possibilities for monitoring effects
of new dietary strategies. Whole body imaging may also allow one to study
interaction between different organs. For example, initial results show that high
liver triglyceride content in type 2 diabetes is associated with decreased
myocardial perfusion, glucose uptake and high-energy phosphate metabolism,
in conjunction with impaired whole body insulin sensitivity. Multi-organ imaging
in a single patient opens interesting possibilities to study interaction between
key organs involved in the metabolic syndrome, such as liver, pancreas, kidney
and heart, in relation to vascular morphology and function. In summary,
metabolic MR imaging and total body fat distribution may be used in the future
for risk assessment and personalised medicine in patients with the metabolic
syndrome. Furthermore, multi-organ MR imaging is promising for evaluation of
interaction between different organs in the metabolic syndrome.

Learning Objectives:

1. To learn about the causes and consequences of the metabolic syndrome.

2. To become familiar with the abdominal manifestations of the metabolic
syndrome.

3. To understand the role of radiology in surveillance of the population at risk.

A-166 o0s:57

B. Imaging the obese patient presenting as an emergency: challenges
and solutions
M. Rengo; Latina/IT (marco.rengo@gmail.com)

Laparoscopic sleeve gastrectomy, Roux-en-Y gastric bypass and laparoscopic
gastric banding are the dominant bariatric procedures. All these techniques
may be associated with short- or long-term complications which can become
an emergency. We will discuss the appearance of common and uncommon
complications associated with the bariatric procedures on MDCT and
fluoroscopy. We will discuss the technical features of imaging modalities and
the indications according to the clinical setting.

Learning Objectives:

1. To understand the most common abdominal causes leading to an
emergency presentation.

2. To become familiar with the specific technical difficulties and challenges that
obese patients present for the imaging department in an emergency situation.
3. To learn about tips and tricks in order to optimally image the obese patient in
this situation.

B C D E F G S39
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A-167 09:18

C. Evidence and recommendations for quantification of hepatic and
visceral fat
C.B. Sirlin; San Diego, CA/US (csirlin@ucsd.edu)

Obesity is associated with the accumulation of excess fat in solid organs such
as liver and in adipose tissues such as visceral adipose tissue. Quantification
of hepatic and visceral fat accumulation are increasingly important for research
and it is anticipated that they will become important for clinical care in the years
to come. This lecture reviews confounder-corrected chemical shift-encoded
MRI methods to quantify the proton density fat fraction (PDFF) as a marker of
hepatic fat accumulation as well as semi-automated MRI-based segmentation
methods to quantify the volume of visceral abdominal tissue.

Learning Objectives:

1. To understand the current evidence for the role of imaging in the
quantification of hepatic and visceral fat.

2. To become familiar with the various techniques and recommendations used
for fat quantification.

3. To learn about future directions for accurate fat quantification.

Author Disclosure:

C.B. Sirlin: Advisory Board; Bracco, Virtual Scopics, Pfizer, Tobira, Guerbet.
Investigator; Alexion, AstraZeneca, Bioclinica, BMS, Fibrogen, Galmed,
Genentech, Genzyme, Gilead, Icon, Intercept, Isis, Janssen, NuSirt,
Perspectum, Pfizer, Profil, Sanofi, Shire, Synageva, Tobira, Takeda.
Research/Grant Support; GE, Siemens, Guerbet.

A-168 09:39

D. Bariatric surgery: normal postoperative imaging appearances and
spectrum of complications
A. Blachar; Tel Aviv/IL (ablachar@gmail.com)

Recently, there has been a tremendous increase in the utilization of
laparoscopic surgery to control morbid obesity that is very common and
increasing in incidence in Western nations. Bariatric restrictive procedures
include reduction of the gastric capacity causing an early sensation of fullness
after ingestion of small quantities of food. In bariatric combination procedures,
a part of the digestive tract is bypassed, thus causing decreased absorption of
nutrients and calories. In this lecture, we discuss the most common
laparoscopic bariatric procedures: Roux-en-Y gastric bypass, gastric sleeve
surgery, both combination procedures and adjustable silastic ring gastric
banding, a restrictive procedure. Imaging plays an important role in the
evaluation and management of patients before and after bariatric surgery.
Imaging findings relating to these bariatric procedures will be discussed,
focusing on the role of fluoroscopy and CT in evaluation of the normal post-
operative anatomy and gastrointestinal complications.

Learning Objectives:

1. To become familiar with the common bariatric surgical procedures.

2. To learn about the normal postoperative anatomy and imaging appearances.
3. To understand the role of imaging for the assessment of both, early and late
postoperative complications.

08:30 - 10:00 Room C

State of the Art Symposium

SAS5

Lung cancer screening: past, present,
future

A-169 0s:30

Chairman's introduction
L. Bonomo; Rome/IT (lorenzo.bonomo@unicatt.it)

This state-of-the-art symposium (SA) aims to inform the audience about the
real state of the art of the lung cancer screening. The session includes three
lecturers each of whom will focus in some specific aspects of the lung cancer
screening. The design, conduct, results and limitations of the largest
randomised trial, the NLST, will be discussed by the first lecturer. The results
and the latest insights from European trials will be presented by the second
lecturer. The opportunities for future screening research will be discussed by
the third lecturer. The panel discussion will focus on how to implement lung
cancer screening in Europe.

Session Objective:

1. To learn about the results of European and international lung cancer
screening and to appreciate opportunities for future screening research.

A-170 os:35

What did we know: NLST and previous trials
S. Diederich; Diisseldorf/DE (stefan.diederich@vkkd-kliniken.de)

Radiologic examinations have been used since the 1960s to identify
asymptomatic lung cancers in at-risk populations. Chest radiography alone or
in combination with sputum cytology was used in several randomized trials and
was able to detect more cases of lung and more early cancer stages in the
study groups compared to the control groups with no chest radiography.
However, no study was able to demonstrate mortality reduction from chest
radiography screening. In the 1990s, unenhanced low radiation dose computed
tomography was used in feasibility studies to screen for asymptomatic lung
cancer in risk populations, mainly active or ex-smokers. Several non-
randomized trials were able to demonstrate that low-dose CT had a much
improved sensitivity for asymptomatic lung cancers compared to chest
radiography with an acceptable rate of invasive procedures for false-positive
findings, although the rate of false-positive findings was high.The first
randomized controlled trial of low-dose CT versus chest radiography screening
in active or (maximum 15 years) ex-smoker aged 55 -74 years with a minimum
of 30 pack years of cigarette smoking in the US (National Lung Screening Trial:
NLST) to publish results on mortality reduction showed a 20% reduction of
mortality from lung cancer.

Learning Objectives:

1. To understand the design, conduct, results and limitations of the randomised
NLST trial.

2. To learn about the results of previous trials in terms of mortality reduction.

3. To understand the results of feasibility studies in terms of prevalence and
incidence of screening detected lung cancer.

A-171 09:00

What do we know: latest insights from European trials, modelling studies
and current screening programmes
M. Prokop; Nijmegen/NL

"no abstract submitted”

Learning Objectives:

1. To learn how to select participants for maximum yield of screening.

2. To understand how to optimise reading and nodule management.

3. To learn how to improve patient outcome by quality control of screening and
treatment.

A-172 09:25

What don't we know: opportunities for future research
A. Devaraj; London/UK

Opportunities for future research for lung cancer screening with CT will be
guided by the need to answer specific questions related to implementation.
Many of these questions are relevant to radiology. How frequently should
participants be screened? How can nodule follow-up or biopsy be minimised
without impacting on cancer diagnosis and patient outcomes? How can the
reading process be optimized? Since many lung cancer screening trials are
already completed or nearing completion, the methods by which these areas
could be addressed and their challenges will be discussed.
Learning Objectives:

1. To understand the limitations of existing screening protocols.
2. To learn about opportunities for optimisation of future screening protocols.
3. To appreciate questions, not answered by current trials, for future screening
research.
Author Disclosure:

A. Devaraj: Advisory Board; GrailBio.

09:50
Panel discussion: How to implement lung cancer screening in Europe
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08:30 - 10:00 Room X

EIBIR Session

EIBIR 1

VPH-DARE@IT: Novel biomarkers and
platforms for earlier dementia diagnosis

A-173 0s:30

Introduction
Z.A. Taylor; Sheffield/UK (z.a.taylor@sheffield.ac.uk)

Dementia, in all its forms, is recognised as one of the key healthcare problems
facing Western societies, especially as populations age, and concomitant
economic and societal costs of the condition expand. Enabling more objective,
earlier, predictive and individualised diagnosis and prognosis of dementias will
support health systems worldwide to cope with this burden. The VPH-
DARE@IT integrated project aims at precisely this. To this end, it pursues,
first, a unique programme of biomarker discovery founded on a combination of
patient-specific mechanistic and phenomenological models of disease.
Second, it supports development of two new IT infrastructures aimed at clinical
research and clinical decision support, respectively, which facilitate the
complete pipeline from biomarker discovery and validation, to clinical
deployment and evaluation. In this session, we will present latest
developments in these areas.

Session Objective:

1. To learn about the VPH-DARE@IT project and the use of its results.

A-174 0s:40

Patient care platform
M. van Gils; Tampere/FI (Mark.vanGils@Vtt.fi)

Diagnosing complex diseases, such as dementia, is a challenging task.
Clinicians need to combine in their minds a multitude of data from different
sources, to consider a high number of different possible reasons behind clinical
symptoms, to take into account the background information based on the
precision medicine concepts, and finally to apply existing economic constraints.
This complexity easily leads to suboptimal decision making, even with
profound clinical expertise available. Clinical decision support systems (CDSS)
based on the principles of data-driven medicine hold potential for making the
process more quantitative and objective. In VPH-DARE@IT, the Patient Care
Platform (PCP) implements a CDSS integrating heterogeneous biomarkers
from medical images, neuropsychological tests and other measurements, and
helping to form a holistic view of the patient’s status based on the principles of
data-driven medicine. The PCP uses a data-driven approach where large
databases of previously diagnosed patients are used for building models of
several dementing diseases, including Alzheimer's disease (AD),
frontotemporal dementia (FTD), vascular dementia (VaD) and dementia with
Lewy bodies (LBD). When a new patient arrives at a clinic, studies and tests
are done, after which all available patient data are contrasted to the disease
models, revealing the most likely reasons for dementia. The software
architecture enables the CDSS to access heterogeneous patient data from
several data sources. Furthermore, it communicates with the VPH-DARE@IT
Clinical Research Platform to allow incorporation of novel biomarkers into the
decision making.

Learning Objectives:

1. To learn about dementia patient's needs.

2. To understand the VPH-DARE@IT patient care platform.

A-175 09:00

Clinical research platform
S. Varma; Sheffield/UK (susheel.varma@sheffield.ac.uk)

This presentation will inform the audience about the VPH-DARE@IT project
that will deliver the first patient-specific predictive models for early differential
diagnosis of dementias and their evolution using an integrative and validated
multi-scale modelling platform for biomedical research and clinical decision
support, underpinned by a set of unique databases and modelling paradigms.
This platform will tackle the early and differential diagnosis of dementias using
a combination of mechanistic and phenomenological models of the ageing
brain, taking into account the environmental context.The objectives of the
project are: deliver a systematic, multi-factorial and multi-scale modelling
approach to understanding dementia, explore the lifestyle and environmental
factors that predispose individuals to the development of dementia, deliver
more objective and accurate differential diagnoses than those currently
available in Europe, shorten the current average time-lapse between the onset
of cognitive and memory deficits and its specific clinical diagnosis. We will
present the VPH-DARE@IT clinical research platform that has integrated

existing datasets, tools and workflows focused on dementia research,
providing a single framework where new generation workflows will be created
focusing on multi-scale patient-specific treatment for dementia. By means of
this platform, novel modelling strategies will be developed and disseminated to
unravel the brain ageing processes and progression of dementia through high-
throughput analysis of clinical, biological and environmental data.

Learning Objectives:

1. To learn about the setup of a research platform.

2. To understand the data in the VPH-DARE@IT clinical research platform.

A-176 09:20

Mechanistic model-based biomarkers
Y. Ventikos; London/UK (y.ventikos@ucl.ac.uk)

Chronic cerebral hypoperfusion has been identified as a possible initiator of
neurodegenerative processes leading to dementia. Lifestyle and environmental
factors (LEFs), such as smoking, have an effect on the vascular system
physiology. Pathophysiological changes in this system are, therefore, going to
have an effect on the functioning of the brain. We propose to relate LEFs that
act via the cardiovascular system and that have been shown to associate with
AD. These LEFs are garnered from the preliminary data of a cross-sectional
case-control study (Lido study). This multi-modal dataset is used to drive a
patient-specific circulation model that provides predictions of CBF. The
additional mechanistic components include a poroelasticity model used to
acquire 4D maps of perfusion, clearance and ICP, in addition to a high-
throughput imaging pipeline capable of providing anisotropic tissue
permeability to capture the patterns of interstitial flow in addition to the
parenchymal tissue and cerebroventricular representations required by the
poroelasticity model. Preliminary simulation results indicate that predisposition
to cognitive loss may be linked to modifiable risk factors, such as those
witnessed relating to ICP, perfusion and clearance. Based on the preliminary
data obtained from the Lido study, the CBF parameters that were found to be
associated with MCI status were: reduced total CBF, reduced total perfusion
(in women), increased APP (in very old subjects) and increased PIl. The
multiscale model of brain fluid transport developed in VPH-DARE@IT will be
used to account for the long-term response to hypothetical LEF patterns and
timings.

Learning Objectives:

1. To learn about mechanistic model-based biomarkers for dementia.

2. To understand the biomarkers used in the VPH-DARE@IT project.

A-177 09:40

Phenomenological model-based biomarkers
S. Klein; Rotterdam/NL (s.klein@erasmusmc.nl)

Both normal ageing and neurodegenerative disorders such as Alzheimer's
disease cause morphological changes (i.e. atrophy) in the brain, which can be
visualised using magnetic resonance imaging (MRI). However, it is often
difficult to distinguish normal ageing from neurodegenerative disorders by
visual inspection of these images. In the VPH-DARE@IT project, we have
developed a novel method for distinguishing between normal and abnormal
brain morphology, based on a quantitative phenomenological modelling
approach. A comprehensive spatiotemporal model of normal brain morphology
is derived, in a data-driven and hypothesis-free fashion, from MRI brain data
collected in a large-scale population study (the Rotterdam scan study). Based
on this model, percentile curves are constructed that characterise the
distribution of brain morphology in the general population as a function of age.
These percentile curves serve as reference charts to which patient data can be
compared. Experiments using data of the Alzheimer's disease neuroimaging
initiative (ADNI) show that the model generalises across study populations,
and that it could be used to quantify a patient’s brain health.

Learning Objectives:

1. To learn about phenomenological model-based biomarkers for dementia.

2. To understand the biomarkers used in the VPH-DARE@)IT project.

Aepsiny|



Postgraduate Educational Programme

08:30 -9:30 Room Z

ESR Working Group on Ultrasound

WG 3

Minimising the risk of cross infection: how
to keep patients safe in ultrasound

A-178 0s:30

Chairman's introduction
M. Claudon; Vandoeuvre-les-Nancy/FR (m.claudon@chu-nancy.fr)

Ultrasound (US) is considered one of the safest imaging modalities. However,
a survey undertaken by the US working group of the European Society of
Radiology (ESR) to know about potential risk of cross-infection showed large
diversity in protocols and practice throughout European countries. This leads to
present detailed results and discuss how to establish currently applied infection
control measures in US and highlight the importance of good medical practice
in this area.
Session Objectives:
1. To understand how the issue of infection transmission risks in ultrasound
was raised and what the US WG has done to investigate and address
concerns.
2. To gain an overview of current infection control practice in Europe.
3. To become familiar with best practice recommendations to prevent cross
transmission of infection in ultrasound.
4. To understand different viewpoints of practitioners, patients as well as the
industry.
Author Disclosure:

M. Claudon: Speaker; Philips Ultrasound.

A-179 0s:35

Risk of cross transmission of infection in ultrasound: current European
practice (ESR survey results) and best practice recommendations
prepared by the ESR US WG

C. Nyhsen; Sunderland/UK (nyhsenc@doctors.org.uk)

Ultrasound is generally considered one of the safest diagnostic modalities
available. Causing significant harm to imaged patients by performing
ultrasound is not anticipated by professionals or patients. However, risks of
infection transmission through ultrasound have been highlighted increasingly in
the last years and patient groups are becoming more concerned. Current
European infection prevention standards in ultrasound were evaluated by a
survey of the ESR ultrasound working group which has just been published,
showing a very wide range of practice. Survey results highlight the need to
raise awareness of the risk of infection transmission through ultrasound
probes/gel and the need for stricter guidance to safeguard patients. The
ultrasound working group, in close collaboration with expert microbiologists,
have, therefore, worked on a consensus statement on best practice, which will
also be presented in this talk.

Learning Objectives:

1. To gain an overview of the current infection control practice in Europe by
presenting the main results of the ESR US WG survey undertaken.

2. To become familiar with the issued US WG recommendations for best
practice, which are aimed to minimise the risk of cross infection.

A-180 o0s:50

Comments from the ESR Patient Advisory Group regarding infection
control practice in Europe
J. Birch; Poole/UK (judy_b@dsl.pipex.com)

This presentation will assess patient knowledge and concerns relating to
hygiene in ultrasound procedures. Current practice in several countries
regarding the level of disinfection and various methods of ultrasound probe
decontamination in particular will be discussed. | will also refer to anecdotal
information regarding personal experience of ultrasound examinations and
hygiene procedures.

Learning Objective:

1. To understand the patient’s perspective regarding cross contamination risks
in ultrasound.

A-181 09:00

Comments from industry representation
N. Denjoy; Brussels/BE

"No abstract submitted.”
Learning Objective:
1. To understand the industry’s perspective.

09:10

Panel discussion: How can safer practice be achieved?

08:30 - 10:00 Room O

Paediatric

RC 512

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

A-182 0s:30

A. The occurrence of bone marrow oedema, joint fluid, ganglion cysts
and erosion like features in the normal paediatric wrist
D. Avenarius; Tromsa/NO (Derk.Avenarius@unn.no)

Normal variations in the amount of joint fluid, ganglion cysts, bone marrow
oedema, and bony depressions that resemble erosions are frequent in the
wrists of children. The results of a follow-up of a healthy cohort aged 6-17 will
be presented. The cohort was examined twice with MR of the wrist, and the
second time also with a cartilage sequence for better visualization of the bony
depressions. Knowledge of these normal variations is important because they
can resemble disease.

Learning Objectives:

1. To discuss MRI protocols for the paediatric wrist.

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-183 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 cutoffs 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.

Aepsiny|
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A-184 09:30

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

Paediatric fracture patterns, mechanisms of Injury and complications are
different to those in adults. Differences are related to the dynamic state of a
growing skeleton and its decreased mechanical strength. Imaging skeletal
trauma is based on orthogonal radiographs but we will also discuss the role of
other imaging techniques such as US, CT and MR imaging. Differential
diagnosis with normal developmental variant and tumours, and recognition of
an underlying metabolic syndrome are also important in children. Finally,
complications of paediatric fractures will also be reviewed including growth
arrest, malunion, nonunion, synostosis and avascular necrosis. We will try to
give a rationale for diagnostic imaging based on the clinical and surgical
demand.

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

Cardiac

RC 503

Imaging of cardiac valves: new trends
Moderator:
H. Alkadhi; Zurich/CH

A-185 0s:30

A. Echocardiography remains the reference technique
F. Knebel; Berlin/DE (fabian.knebel@charite.de)

Echocardiography is the most widely used technology to assess the valves.
The talk will focus on the current guidelines and standards on the assessment
of valvular heart disease by echocardiography. The transthoracic and
transoesophageal techniques will be presented. Furthermore, there will be
critical discussion of the role of other imaging technologies (MRI and CT) in this
field.

Learning Objectives:

1. To learn about state-of-the-art echo techniques to evaluate cardiac valves.

2. To provide a practical approach to assessing valve pathology based on
echocardiography.

3. To become familiar with the role of echo in the diagnosis, clinical
management and prognosis.

A-186 09:00

B. MRl is the best comprehensive approach
M. Erancone; Rome/IT (marco.francone@uniroma.it)

Valvular heart disease has a direct impact on cardiac morphology and
haemodynamics requiring comprehensive morphological and functional
imaging for its assessment, which includes the evaluation of anatomy (leaflets,
chordae tendineae and papillary muscles) and quantification of trans-valvular
flow (i.e. degree of stenosis and regurgitation). Cardiac magnetic resonance
(CMR) represents an ideal, non-invasive diagnostic tool on this regard, which
has emerged as an alternative or complementary modality to
echocardiography providing insight into the pathophysiology of the disease
including the consequences of a valvular lesion, from the effects of ventricular
volume or pressure overload to alterations in systolic function. A further unique
strength of the exam is its ability to characterise myocardial tissue changes,
which has further expanded with the recent implementation of T1/T2 mapping
techniques providing potentially relevant information regarding the amount and
distribution of replacement fibrosis in valvular pathology. CMR is also indicated
to follow-up post-operative patients and as a reference tool for planning before
TAVI procedures with some relevant advantages towards MDCT. Present
lecture will overview principles of CMR technique and recommended
acquisition protocol with particular emphasis on phase-contrast pulse
sequences analysing its respective strength and weaknesses. Pathophysiology
with common and less common imaging findings in left- and right-sided valve
disease will also be presented and discussed.

Learning Objectives:
1. To learn about the role of MRI in diagnosis and evaluation of valvular
disease.
2. To become familiar with state-of-the-art MRI techniques to evaluate valvular
disease.
3. To learn about typical imaging findings in MRI with impact on clinical
management.
Author Disclosure:

M. Francone: Speaker; Bracco Medical Imaging Invited Speaker.

A-187 09:30

C. Does CT have a role in diagnosing valvular disease?
G. Feuchtner; Innsbruck/AT (Gudrun.Feuchtner@i-med.ac.at)

Imaging of cardiac valves by computed tomography is an emerging topic.
Technical development has created new horizons in the clinical triage of
patients and changed old-fashioned paradigms. Therefore, the aim of of this
course is to learn "how-to" evaluate cardiac valves and prosthesis by cardiac
computed tomography, including the entire spectrum of valvular disease and
prosthesis malfunction. Clinical implementations based on current scientific
evidence and AHA /ESC guidelines will be discussed. Multimodality imaging
will be highlighted.

Learning Objectives:

1. To learn about state-of-the-art CT techniques to evaluate cardiac valves at
low dose.

2. To review CT appearance of the most common conditions causing valvular
disease.

3. To become familiar with the role of CT in the diagnosis and clinical
management.

08:30 - 10:00 Studio 2017

New Horizons Session

NH 5

Hyperpolarised MRI: imaging tissue
metabolism in real time

A-188 o0s:30

Chairman'’s introduction
J.M. Gomori; Jerusalem/IL (moshe.gomori@mail.huji.ac.il)

Conventional MRI can access only 10-4-10-5 of the potential nuclear magnetic
polarisation. Hyperpolarisation can achieve greater than 10% polarisation, i.e.
more than 10,000 increase in polarisation and MRI signal of atoms such as
13C, 15N, 3He and 129Xe. This hyperpolarisation is achieved by transfer of
polarisation from: polarised laser light, polarised supercooled electrons or
polarised parahydrogen. Its short in-vivo T1 is usually much less than a minute.
Since the hyperpolarisation is achieved outside the body, it must be quickly
injected or inhaled and rapidly imaged with sequences adapted to optimal
utilisation of the non-renewable nuclear magnetisation. Despite the
hyperpolarisation, the signal is still relatively low, and large, usually non-
physiologic, doses are required for imaging. In SNR it cannot compete with
PET which has picomolar sensitivity. However, PET is not spectroscopic, i.e. it
is not sensitive to the chemical bonds of the reporter atom. PET also has a
much lower temporal resolution and does not have available the rich family of
MRI sequences that can probe diffusion, motion, etc. Therefore, the promise
and uniqueness of hyperpolarised MRI is in metabolic and physiologic
quantitation and imaging. In our New Horizon session, some of the leading
experts in the field will present the current status and research on applications
of hyperpolarised MRI. We will finish off with a panel discussion and
speculation on the future of hyperpolarised MRI.

Session Objectives:

1. To understand the basic principles of hyperpolarisation (how is it achieved,
how long does it last, and how does it compare to PET).

2. To present clinical and preclinical applications of hyperpolarisation.

3. To explore potential future applications of hyperpolarisation.

A-189 o0s:35

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

There is increasing evidence to support a role for metabolism in tumour
development, for example, deregulation of cellular energetics is now
considered to be one of the key hallmarks of cancer. Changes in tumour
metabolism over time are now known to be early biomarkers of successful
response to chemotherapy and radiotherapy. There are a number of imaging
methods that have been used to probe cancer metabolism: the most widely
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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 field of
oncology. 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 following successful treatment with chemotherapy. Tumour lactate
labelling has also been shown to correlate with the grade of some tumour
types. 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 area of oncology and potential clinical
applications.
Learning Objectives:
1. To explore the role of metabolism in cancer development.
2. To understand how these changes in metabolism can be exploited using
hyperpolarised 13C-pyruvate.
3. To review the current evidence for hyperpolarised carbon-13 imaging in
oncology.
4. To understand potential clinical applications for hyperpolarised carbon-13
imaging.
5. To consider the role of new hyperpolarised molecules in oncology.
Author Disclosure:

F.A. Gallagher: Grant Recipient; GSK, GE Healthcare.

A-190 os:52

Hyperpolarised MRI in cardiology
A. Comment; Lausanne/CH (arnaud.comment@epfl.ch)

The tremendous polarization enhancement afforded by dissolution dynamic
nuclear polarization (DNP) can be taken advantage of to perform molecular
and metabolic imaging. Following the injection of molecules that are
hyperpolarized via dissolution DNP, real-time measurements of their
biodistribution and metabolic conversion can be recorded. This technology,
therefore, provides a unique and invaluable tool for probing cellular metabolism
in vivo in a noninvasive manner. It gives the opportunity to follow and evaluate
disease progression and treatment response without requiring ex vivo
destructive tissue assays. Five sites across the globe are currently performing
human studies using hyperpolarized 13C—pyruvate and several other institutions
are on the brink of being ready to inject their first patients. One of the most
promising fields of application of this technology is cardiology. Cardiac
dysfunction is often associated with a shift in substrate preference for ATP
production and hyperpolarized Bc magnetic resonance has the unique ability
to detect real-time metabolic changes in vivo due to its high sensitivity and
specificity. Several proposed methods for assessing metabolic flux through
different enzymatic pathways will be presented. It will be shown how
hyperpolarized e magnetic resonance enables mechanistic studies of the
changing myocardial energetics often associated with disease.
Learning Objectives:

1. To become familiar with the principles of hyperpolarised MRI.
2. To understand the key parameters required to integrate a hyperpolariser into
a MR facility.
3. To learn about the cardiac metabolic pathways that can be probed by
hyperpolarised MR.
Author Disclosure:

A. Comment: Employee; General Electric Healthcare. Research/Grant
Support; ERC Consolidator grant ASSIMILES.

A-191 09:09

Hyperpolarised MRI in respirology
J. Vogel-Claussen; Hannover/DE (vogel-claussen.jens@mh-hannover.de)

In the last decade, functional imaging of the lungs using hyperpolarized noble
gases has entered the clinical stage. Both helium (3He) and xenon (129Xe)
gas have been thoroughly investigated for their ability to assess both the global
and regional patterns of lung ventilation. With advances in polarizer technology
and the current transition towards the widely available 129Xe gas, this method
is ready for translation to the clinic. Also advantages and disadvantages of
hyperpolarized gas functional lung imaging are highlighted and compared to
MRI techniques for regional ventilation quantification without the need for
hyperpolarization such as 19F MRI and Fourier decomposition ventilation MRI.

Learning Objectives:
1. To learn about the promises and challenges to build a hyperpolarised gas
enhanced lung imaging programme.
2. To compare hyperpolarised gas enhanced lung MRI with emerging
multinuclear functional lung MRI techniques without the need for
hyperpolarised gas.
Author Disclosure:

J. Vogel-Claussen: Advisory Board; Boehringer Ingelheim, Novartis,.
Research/Grant Support; Siemens. Speaker; Bayer, Siemens.

A-192 09:26

Available and potential hyperpolarised molecular targets
R. Katz-Brull; Jerusalem/IL (rkb@hadassah.org.il)

The dissolution-dynamic nuclear polarization technology had revolutionized the
way small molecules can be imaged and their chemical evolution monitored, in
physiologically relevant doses, by magnetic resonance imaging and
spectroscopy. In this presentation, we will review several molecules that have
proven useful as such molecular imaging probes. The specific stable isotopes
with which these molecules were labelled will be reviewed (13C, 15N, 2H). The
basis for these labelling strategies will be explained, predominantly the effects
on MR visibility and T1. Naturally abundant nuclei such as protons and yttrium
that are useful for hyperpolarized MRI will also be introduced. The main
biochemical pathways that can be followed with hyperpolarized MRI and
spectroscopy of these molecular imaging probes will be reviewed in the context
of the potential emerging applications for hyperpolarized MRI and
spectroscopy.

Learning Objectives:

1. To get an overview of the many targets available for hyperpolarised
molecular targets.

2. To understand the basic chemical properties of hyperpolarised MRI
molecular imaging probes.

3. To understand the role of stable-isotopes in hyperpolarised MRI.

4. To understand the biochemical processes that can be imaged with
hyperpolarised MRI.

09:43
Panel discussion: Is hyperpolarisation worth all the hype?

Aepsiny|

08:30 - 10:00 Room L 8

ESR Research Committee Session

A few examples of European structures for
imaging research

A-193 0s:30

Chairman'’s introduction
O. Clément; Paris/FR

Session Objectives:

1. To explain the different research activities of ESR.

2. To learn how to set up a research project with EIBIR.

3. To learn how to organise research in an imaging department.
4. To learn how to use imaging biomarkers in clinical studies.

A-194 0s:40

How EIBIR can help to prepare and manage a H2020 project
G.P. Krestin; Rotterdam/NL

With decreasing national R&D budgets and a substantial increase of the
European budget for research, the new framework program Horizon 2020
became an attractive source for funding for many researchers in Europe.
However, the competition is fierce and success rates around 3% are
discouraging many scientists to engage into a complicated, time-consuming
application process with unsecure outcomes. The European Institute for
Biomedical Imaging Research (EIBIR) has developed a track record of
successful services for imaging scientists engaging into the adventure of
submitting a grant application within the Horizon 2020 funding scheme. The
European Institute for Biomedical Imaging Research is a non-profit limited
liability company that was founded in 2006 by the European Society of
Radiology (ESR), dedicated to the coordination of research. EIBIR aims to
deliver services to scientists involved in biomedical imaging research by
fostering multidisciplinary collaboration. The platform supports research
networking activities and plays a key role in spreading good practice,
promoting common initiatives and interoperability in the field of biomedical
imaging research. The mission of EIBIR is to coordinate research in, and
innovation of, biomedical imaging technologies within Europe and support the
dissemination of knowledge with the ultimate goal of improving prevention,
detection, diagnosis and treatment of disease. EIBIR offers expert advice,
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project management and coordination, and dissemination and exploitation
services for research projects and clinical studies. This allows researchers to
save time and focus on the scientific aspects and ensure the best possible
outcome. EIBIR can support both the preparation and the execution of
projects.

Learning Objectives:

1. To explain the mission of EIBIR and its organisational structure.

2. To learn about the activities of EIBIR and its Joint Initiatives.

3. To learn about the services offered by EIBIR related to project application
and management.

A-195 0s:55

Imaging biobanks and big data
E. Neri; Pisa/IT (emanuele.neri@med.unipi.it)

Biobanks are collections, repositories and distribution centres of all types of
human biological samples. In 2014 the European Society of Radiology
established an Imaging Biobanks Working Group of the Research Committee,
aimed at defining the concept and scope, exploring the existence, and
providing guidelines for the implementation of imaging biobanks. The WG
defined imaging biobanks as “organised databases of medical images, and
associated imaging biomarkers (radiology and beyond), shared among multiple
researchers, linked to other biorepositories” and suggested that biobanks
(which focus only on the collection of genotype data) should simultaneously
come with a system to collect related clinical or phenotype data. Imaging
biobanks may be developed to collect data from the general population. The
aim of population-based biobanks is to identify risk factors in the development
of disease, to develop prediction models for the stratification of individual risk
or to identify markers for early detection of disease. Imaging biobanks may be
developed to collect data from a specific disease cohort, such as
neurodegenerative disorders, or oncologic diseases in order to understand the
genetic nature of cancer or assess the efficacy of drugs and to identify features
that may predict treatment response as early on in disease as possible.
Learning Objectives:

1. To understand the concept of imaging biobanks.

2. To learn about the different types of biobanks and imaging biobanks.

3. To have an overview of the existing network of biobanks in Europe and the
collaboration between BBMRI and ESR.

A-196 09:10

Role of EIBALL and EORTC to promote imaging biomarkers in clinical
studies
N.M. deSouza; Sutton/UK (nandita.desouza@icr.ac.uk)

The European Imaging Biomarkers Allowance (a subcommittee of the ESR)
works to identify and validate new imaging biomarkers prior to their introduction
into clinical trials. In partnership with the EORTC Imaging Group, it is possible
to standardise acquisitions for implementation in a multicentre setting and
arrange a QA and QC process together with central reading. Both EIBALL and
EORTC interact with North America’s QIBA in the development of standardised
test objects, procedures and protocols for their use in trial set-up and
monitoring. The EIBALL-EORTC partnership ensures that imaging biomarkers
can be embedded into clinical trials of multiple cancer types through the
EORTC'’s disease oriented groups.

Learning Objectives:

1. To learn the requirements for biomarker standardisation.

2. To understand the requirements for qualitative and quantitative biomarker
assessments.

3. To learn how to address biomarker variability.

A-197 09:25

How to organise an imaging research unit within a clinical department:
the Force Imaging French project
L.S. Fournier; Paris/FR

Radiology and nuclear medicine imaging provide independent and
complementary information from clinical examination and biological
explorations, such as drug development and validation. In these cases,
imaging is not the object of the research but a tool to measure outcomes,
therefore its quality must be assured to guarantee the quality of the overall
research data. This clinical research occurs on imaging platforms in public or
private structures, most of which are part of clinical departments organised to
deal with clinical care. There are several challenges to integrate a research
among a clinical workflow. First, the volume of imaging dedicated to clinical
research is steadily increasing, as imaging is recognised as giving useful
biomarkers of disease and drug efficacy. Second, the quality assurance and
quality control required are also becoming more stringent. However, there has
not been a proportional investment in departments in terms of material and
personnel resources. Faced with this, we formed a working group named
FORCE Imaging dedicated to make recommendations for the organisation of
imaging research units in clinical departments, including image

standardisation, quality control, archiving and processing. The issue of
financing was also addressed, proposing a unified national grid for overcosts
intended for supporting dedicated imaging CRAs.

Learning Objectives:

1. To learn about the French national initiative to organise imaging research
units in clinical departments.

2. To understand the challenges of managing research patients among a
clinical routine workflow.

3. To learn about solutions to allow an economically viable organisation for
clinical research in imaging departments.

09:40
Panel discussion: Imaging biomarkers as a roadmap for promoting
imaging research in Europe

08:30 - 10:00 Room E1

Breast

RC 502

The high-risk lesions enigma
Moderator:
F. Kilburn-Toppin; Cambridge/UK

A-198 0s:30

A. Lesions with an elevated risk for breast cancer
G. Forrai; Budapest/HU (forrai.gabor@t-online.hu)

The histological, clinical presentation, together with the mammography and US
appearance of the high-risk lesions would be demonstrated. They have very
different probability figures of developing cancer, this would be detailed for
each type of lesion. The concept and the global problem of the management of
these lesions will be explained, together with the conflict of over/under-
diagnosis/treatment.

Learning Objectives:

1. To learn about different types of high-risk lesions.

2. To become familiar with the risk of developing a cancer.

3. To appreciate the different imaging modalities for diagnosis.

A-199 09:00

B. Value of breast MRI: rate of underestimation and impact on treatment
decision
R.M. Mann; Nijmegen/NL (r.mann@rad.umcn.nl)

The evaluation of high-risk lesions on biopsy with MRI is commonly performed.
One of the major ideas is to ascertain that there is not more disease present
than seen with other techniques. As many high-risk lesions are in fact
accidental findings on needle biopsy the absence of enhancement within the
breast reduces the likelihood of more extensive disease. Nevertheless, the
underestimation rate with MRI is dependent on the type of high-risk lesion
initially found and is still substantial for lesions like atypical ductal hyperplasia
and lobular neoplasia. Moreover, several high-risk lesions may in fact enhance
strongly in breast MRI, but are not upgraded at subsequent pathological
assessment. In this lecture, MRI features of common and less common high-
risk lesions will be discussed. In general, MRI cannot preclude the need for
extensive tissue sampling, but it may be used for guiding of the biopsy and
may obviate complete surgical excision.
Learning Objectives:
1. To learn about the evidence based on MRI in evaluating high-risk lesions.
2. To become familiar with different imaging appearances of high-risk lesions.
3. To appreciate the added value for diagnosis and treatment decision.
Author Disclosure:

R.M. Mann: Advisory Board; Screenpoint. Grant Recipient; Siemen
Healthcare. Investigator; Siemens Healthcare, Bayer Healthcare, Seno
medical, IDS.

A-200 09:30

C. Could surgery be avoided?
S.J. Vinnicombe; Dundee/UK (s.vinnicombe@dundee.ac.uk)

Within the UK National Health Service Breast Screening Programme
(NHSBSP), a median of 7% of screen detected lesions subjected to needle
core biopsy are categorised as B3, of uncertain malignant potential. These
lesions are either heterogeneous (such that, though the area sampled by
needle core is benign, this may not be representative) or they may be
associated with malignancy (in-situ or invasive) - or both. They comprise a
group of pathological entities with or without epithelial atypia, which have a
variable rate of upgrade to malignancy on surgical excision biopsy, which until
recently has been the diagnostic procedure of choice. With increasing
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concerns about overdiagnosis (and subsequent overtreatment) in breast
screening programmes and widespread availability of large bore vacuum-
assisted biopsy (VAB) or excision (VAE), it is timely to consider alternative
minimally invasive modes of treatment for these lesions. Various techniques
are available, from large bore vacuum-assisted devices where the lesion is
removed in a piecemeal fashion, through to devices which remove the lesion in
its entirety with a single pass. These approaches to management of B3 lesions
are cost-effective and well tolerated, but oncological safety must be the key
consideration. In this respect, the literature is challenging to synthesise, since
there is wide variability in the rates of surgical excision in differing series and it
seems likely that B3 lesions that are surgically excised differ from those treated
non-operatively, introducing a source of bias. Nonetheless, many countries are
adopting minimally invasive approaches and some consensus has been
achieved.

Learning Objectives:

1. To learn about the different non-invasive modalities to excise high-risk
lesions.

2. To become familiar with the risk of avoiding surgery.

3. To appreciate the standard protocols in different countries.

A-204 09:25

Thrombosis of cerebral veins and dural sinuses
V. Costalat; Montpellier/FR

"no abstract submitted”

Learning Objectives:

1. To review the radiologic anatomy of the intracranial venous system (vascular
territories, imaging techniques).

2. To diagnose deep vein and dural sinus thrombosis.

3. To understand cortical vein occlusions.

09:50
Panel discussion: Rational imaging in patients with acute stroke
symptoms

08:30 - 10:00 Room F1

08:30 - 10:00 Room E2

Special Focus Session

SF 5a

Stroke, beyond the usual suspects
A-201 0s:30

Chairman's introduction
0. Jansen; Kiel/DE (olav.jansen@uksh.de)

Stroke is the third leading cause for death and the most often reason for
invalidation in modern societies. With the introduction of endovascular
thrombectomy, medicine has found a sufficient answer for the most vesting
cause of severe strokes; however, acute occlusion of larger brain supplying
vessels is responsible for only 10-15% of all acute strokes. Besides
microvascular disease and acute haemorrhage, there are more rare causes for
acute stroke symptoms which have to be kept in mind in the imaging workup of
acute stroke patients. This special focus session will take care for three of
these more rare but nevertheless important diseases which can result in acute
stroke symptoms.

Session Objectives:

1. To learn that stroke can be a more complex disease than only acute arterial
vessel occlusion.

2. To understand the possibilities of advance imaging.

3. To appreciate different diagnostic approaches.

A-202 0s:35

Understanding watershed infarcts
P. Mordasini; Berne/CH

"no abstract submitted"

Learning Objectives:

1. To understand the pathophysiology of cerebral circulation.

2. To review the difference between “internal” and “external” watershed
infarcts.

3. To demonstrate how to diagnose watershed infarcts.

A-203 09:00

Reversible cerebral vasoconstriction syndrome
J. Linn; Munich/DE

"no abstract submitted"

Learning Objectives:

1. To understand the pathophysiology and clinical presentation of RVCS.
2. To review imaging findings on CT and MR.

3. To show how the diagnosis can be confirmed on angiography.

E? - Rising Stars Programme: Basic Session

BS 5
Head and Neck

Moderator:
S.S. Ozbek; 1zmir/TR

A-205 o0s:30

Sinuses
R. Maroldi; Brescia/IT (roberto.maroldi@unibs.it)

Paranasal sinuses are air-filled cavities developed within the bones of the face
and skull from invaginations of the nasal cavity. They are composed of four
paired sinuses: maxillary and ethmoid (present at birth), frontal and sphenoid
(develop during infancy). A mucous blanket covers their ciliated epithelium.
The mucus is moved by cilia towards the ostium, from which it eventually
drains into the nasal cavity along narrow passages, which may be longer
(frontal recess, ethmoid infundibulum) or shorter (superior meatus, spheno-
ethmoidal recess). Conditions impairing the drainage may lead to the
accumulation of mucus inside the sinuses. The most frequent condition is
acute sinusitis (AS), usually due to viral infection, which causes inflammation
(and thickening) of the nasal mucosa, consequently blocking the drainage
passages. The diagnosis is clinical. Imaging is required only when symptoms
suggest bacterial superinfection with possible involvement of the orbit or
intracranial structures (veins, meninges). Chronic rhinosinusitis (CRS) is an
inflammatory process involving the nose and paranasal sinuses, persisting for
12 weeks or longer. Though frequently a continuation of an unresolved AS,
CRS may be noninfectious, related to allergy or other conditions. CRS may
manifest as one of three major clinical syndromes: CRS without nasal polyps,
CRS with nasal polyps, or allergic fungal rhinosinusitis. CT is indicated to
identify the causes of impaired mucus drainage, to map the changes of the
mucosa and bone, to precisely delineate the unique individual anatomy of
sinuses, which may increase the risk in case of endonasal surgery or hamper
the mucus drainage.

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-206 os:52

Thyroid and parathyroid
A. Levai; Budapest/HU (andrealevai@freemail.hu)

The main objectives of this lecture are to review the normal imaging findings
and to emphasize the main radiological features in different modalities in
benign and malignant thyroid and parathyroid conditions. Normal anatomy and
main radiological features of the thyroid and parathyroid gland are covered
briefly including description of developmental abnormalities, followed by
demonstration of inflammatory diseases and main benign and malignant
lesions of the thyroid. Imaging characteristics of Grave’s thyrotoxicosis and
common subtypes of thyroiditis will be detailed. Thyroid malignancy -
predominantly papillary carcinoma as the most frequent type of thyroid cancer -
will be characterized comprehensively. High-resolution ultrasonography is
commonly used in the detection of thyroid and parathyroid abnormalities;
however, it is frequently unhelpful in distinguishing between benign and
malignant lesions. In case of undetermined nodules, diagnosis can be obtained
by ultrasound-guided biopsy. Ultrasound can be sufficient in early staging of
thyroid cancer; however, CT and MRI is required in more advanced cancer
stages to determine extra-thyroid extension and metastatic spread. Imaging of
the parathyroid glands revolves around the detection of parathyroid adenomas
and hyperplastic parathyroid glands in the setting of hyperparathyroidism.
Imaging is also key to determine pre-operative localization of ectopic
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parathyroid glands. Scintigraphy and ultrasound are usually the first-line
imaging modalities; CT and MRI can be helpful to reveal supernumerary
glands, wunusual localizations of ectopic parathyroid, as well as
persistent/recurrent disease after surgery.

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-207 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 providing 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 is 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 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
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-208 09:37

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
normal lymph nodes from abnormal ones. Characteristically, normal lymph
nodes have well-defined borders, reniform shape and central fatty hilum
contiguous with adjacent cervical fat tissue. Although commonly used as a
criterion, nodal size is not reliable in characterizing abnormal lymph nodes.
Apart from enlargement, imaging parameters including internal structure,
vascularity pattern, degree of enhancement and perinodal tissue changes shed
light on the aetiology of any lymphadenopathy, which may be reactive
hyperplasia, infection, inflammation or neoplastic infiltration. 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 such as CT and MRI is mandatory.
These modalities 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.

08:30 - 10:00 Room F2

Oncologic Imaging

RC 516

A multidisciplinary approach to prostate
cancer: can we make a difference?

A-209 o0s:30

Chairman's introduction
B. Hamm:; Berlin/DE (bernd.hamm@charite.de)

The session deals with the multidisciplinary approach to prostate cancer. First,
we will learn about the diagnostic challenges in prostate cancer from the
urologist’s point of view. This includes an outline of current treatment options
and the role of imaging in therapeutic decision-making. Next, the radiologist’s
point of view will be presented, providing an outline of how to perform and
interpret multiparametric MRl and how to use the PIRADS classification
system. A radiation oncologist will then outline the rationale for focal treatment
of prostate cancer including strategies as to how these treatments can be
guided by multiparametric MRI. The session will conclude with a discussion
among the speakers and the audience.
Session Objectives:
1. To understand the pathophysiological properties of prostate cancer and its
impact on diffusion-weighted imaging and dynamic contrast-enhanced MRI.
2. To understand the necessity of functional MRI (compared with mere
morphological MRI) in the assessment of prostate cancer.
3. To learn about PiRADS classification system.
4. To learn about the role of MRI in selecting patient-tailored therapy.
5. To learn about the option of active surveillance vs immediate treatment.
Author Disclosure:

B. Hamm: Board Member; Deutsche Rontgengesellschaft, ECR, ESR,
ESRMRMB, ESOR, Deutsche Forschungsgemeinschaft. Consultant; Toshiba.
Grant Recipient; Abbott, Kendle/MorphoSys AG.

A-210 0s:35

A. The urologist: evidence-based clinical decision making
N. Mottet; St. Etienne/FR (nicolas.mottet@chu-st-etienne.fr)

Aepsiny|

Prostate cancer is the third cause of cancer death in men. While systematic
screening is not promoted, an individual early diagnosis is standard of care.
Based on risk factors (such as family history), PSA and DRE, pathology
obtained after sonography-guided biopsies is the only diagnostic possibility. If
indicated a normal mpMRI should not rule out the biopsy decision. Although a
systematic mpMRI before a first biopsy is not yet recommended, it is standard
of care before rebiopsying. This increases the biopsy reliability using a
combination of 12 systematic plus targeted scores. The treatment policy is
based on individual life expectancy, patient’s wishes and staging. The classical
risk categories (known as d’Amico’s classification) are more and more
challenged by information from image results. Apart from biopsy results
(number of positive scores, Gleason score) and DRE, the local staging (T
stage) is based on MRI. Its sensitivity is mild (intraprostatic localisation,
microscopic extracapsular extension). But its specificity is acceptable and the
MRI is a must in intermediate-/high-risk situations. It is also mandatory before
considering active surveillance. N staging is poorly done, even with the PET.
As for M staging, PSMA might represent the future, but remain experimental in
2017. For M staging, bone scan should be replaced by a whole body MRI.
However, for mCRPC progression characterisation, bone and CT scan remain
standard, as no consensus definition of progression with MRI exists yet.
Learning Objectives:

1. To understand how a diagnosis is established by PSA evaluation and
biopsy.

2. To learn about different treatment options: surgery, radiotherapy, local
ablative and hormonal treatment; as well as active surveillance.

3. To learn how imaging impacts treatment selection.

4. To understand what the urologist needs to know from the radiologist.

A-211 os:58

B. The radiologist: evidence-based use of multiparametric MRI
H.-P. Schlemmer; Heidelberg/DE (h.schlemmer@dkfz.de)

Prostate cancer diagnosis is challenged by significant variability in cancer
multifocality and biologic heterogeneity. Risk stratification is urgently required
for individualized patient management, particularly as active surveillance and
various focal therapy options are nowadays emerging. Several clinical studies
have demonstrated that multiparametric MR imaging (mpMR) is advantageous
for detection and localisation of significant cancer, for biopsy guidance as well
as for local staging. Transrectal or transperineal TRUS/MR image fusion biopsy
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methods with targeted +/- random biopsies have been proven beneficial for
improved diagnosis and risk assessment, particularly also in case of negative
(cancer free) results. In active surveillance the combination of morphologic and
functional MR data represent important objective and reproducible biomarkers
for monitoring individual temporal changes of cancer size and aggressiveness.
Standardization and quality assurance of mpMR is challenging, however,
particularly concerning DWI, which has been proven most important for
detection and characterisation of peripheral zone cancers. Standardised high-
quality mpMR including standardized reporting according to PI-RADS has been
proven to be important for individualised decision making. Standardisation is of
clinical relevance concerning improved image acquisition, interpretation,
documentation and communication. This lecture will provide detailed
knowledge about evidence-based “state-of-the-art” mpMRI according to PI-
RADS. It will specify how mpMRI can improve the complex management of
prostate cancer patients.
Learning Objectives:
1. To learn how to perform and interpret multiparametric MRI.
2. To become familiar with the PIRADS classification system.
3. To become familiar with the role of imaging for patient stratification and
treatment planning.
Author Disclosure:

H.-P. Schlemmer: Advisory Board; Siemens Healthineers. Author; Thieme
Verlag. Consultant; Curagita AG. Employee; German Cancer Research
Center, Mediacal University of Heidelberg. Speaker; Siemens Healthineers,
Bayer Healthcare, Curagita AG.

A-212 09:21

C. The radiation oncologist
D. Georg; Vienna/AT (dietmar.georg@meduniwien.ac.at)

Various treatment techniques are successfully used for treating prostate
cancer (PCa) with irradiation. In conventional radiation therapy, the tumour
volume is irradiated with a homogeneous dose and clinical practice is to carry
out treatment planning based on a computed tomography (CT). A
morphological MRI is often used in addition. However, technology
developments and achievements made in radiation oncology during the last
decade enable to focus the high-dose irradiation very precisely on the tumour,
while sparing of the surrounding normal tissue. Improved precision of treatment
planning and delivery warrant equally precise tumour definition; moreover, new
treatment concepts are stimulated by the advancements in medical imaging to
visualize and quantify biological, physiological and pathological processes.
During the last years, positron emission tomography (PET), perfusion
computed tomography (CT) and especially multiparametric magnetic
resonance imaging (mp-MRI) have been continuously explored for lesion
characterization, improved target definition and response assessment for
radiotherapy of PCa. Elucidating tumour biology and identifying subvolumes of
more aggressive behaviour, which are often radiotherapy resistant, are feasible
with mp-MRI. The concept of inhomogeneous tumour irradiation according to
its biological behaviour, called dose painting, is motivated by selective dose
escalation based on biological tumour characteristics. This approach may lead
not only to higher local control but also to better sparing of normal surrounding
tissue. With the clinical implementation of dose painting, improvements in the
therapeutic outcome can be expected. Due to the existing technical
challenges, extensive collaboration between radiation oncologists, radiologists,
medical physicists and radiation biologists is needed.

Learning Objectives:

1. To learn the rationale and scientific basis for focal therapies for prostate
cancer.

2. To learn how focal therapies are performed in prostate cancer.

3. To learn through personal experience and from literature how
multiparametric MRI can guide focal therapies of the prostate.

09:44
Panel discussion: Prostate cancer: evidence-based multidisciplinary
approach to imaging and treatment

08:30 - 10:00 Room D

Musculoskeletal

RC 510

Musculoskeletal ultrasound in the
management of sports injuries

Moderator:
C. Cyteval;, Montpellier/FR

A-213 0s:30

A. Ultrasound of foot and ankle injuries: technique and diagnosis
C. Martinoli; Genoa/IT (carlo.martinoli@libero.it)

In sports injuries, the role of ultrasound (US) has become increasingly
important in the assessment of tendons, joints, ligaments and other soft tissue
injuries about the foot and ankle. With many structures to be examined, the US
examination should be focused on clinical findings in an attempt to save time
and increase the efficacy of the study. In eversion trauma, the status of the
anterior tibiotalar, anterior tibiofibular and calcaneofibular ligaments can be
assessed with effective results by means of static and dynamic scans. Some
midtarsal ligaments (e.g. dorsal calcaneocuboid, superior talonavicular,
bifurcate) can be also evaluated. In inversion injuries, US can detect
abnormalities affecting the individual bundles of the medial ligamentous
complex (i.e. tibiotalar, tibiocalcanear, tibiospring and tibionavicular). US can
diagnose peroneal tendon instability based on tendon displacement relative to
the malleolar groove and recognize retinacular/periosteal tears. Dynamic
scanning can help to detect cases of intermittent subluxation. Longitudinal
splits of the peroneus brevis is well recognized with this technique. Occult
fractures (i.e. lateral talar process) and ankle neuropathies (i.e. superficial,
deep peroneal) may be detected occasionally in sports injuries. At hindfoot
level, US can provide diagnosis and percutaneous treatment of Achilles
tendinopathy and plantar fascia injuries.

Learning Objectives:

1. To become familiar with ultrasound findings seen in ankle instability.

2. To learn about the ultrasound patterns of tendon abnormalities.

A-214 09:00

B. Ultrasound of the hip and knee: what is it good for and what are its
limitations?
E. Rowbotham; Leeds/UK (emmarowbotham@doctors.org.uk)

The high-resolution nature of ultrasound coupled with its dynamic capabilities
make this an ideal modality for assessing the soft tissues about the hip and
knee joints. Assessment of the tendons for tendinopathy, tears or rupture is a
common indication alongside evaluation of the collateral ligaments at the knee
and snapping hip syndromes at the hip. In the athletic population, muscle tears
are extremely common; ultrasound may be used to demonstrate both the site
and extent of a muscle tear in the majority of situations. However, ultrasound is
less sensitive than MRI to low-grade tears where there is little in the way of
muscle fibre disruption or where the injury is imaged very early following the
event. Ultrasound is particularly useful when image-guided intervention around
either the hip joint or knee joint is performed to ensure accurate placement or
injectate or aspiration of haematoma. However, it is also important to recognise
the limitations of this technique and where either plain film, MRl or CT may be
needed either in addition or instead of ultrasound. These indications include
assessment of cartilage, bone marrow oedema, intra articular bodies, low
grade muscle injuries and assessment of the meniscus at the knee and the
labrum at the hip.

Learning Objectives:

1. To become familiar with examination technique and typical findings of
ultrasound of the hip and knee.

2. To understand the limitations of ultrasound of the hip and knee.

A-215 09:30

C. Ultrasound-guided intervention in the athlete: indications and
techniques
H. Guerini; Paris/FR (henri.guerini@gmail.com)

Diagnostic and interventional ultrasound is a rapidly evolving field in sports
medicine. The use of ultrasound has increased exponentially during the past
decade. Ultrasound-guided procedure is performed for joint and tendon sheath
injections with PRP or steroid drugs. We will discuss of the the indications,
technical considerations about interventional ultrasound in sports medicine.
Learning Objectives:

1. To become familiar with the indications for ultrasound-guided interventions

in the athlete.

2. To learn about the different injection techniques.
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08:30 - 10:00 Room G

Special Focus Session

SF 5b

Diffusion-weighted imaging (DWI): from
physics to practice

A-216 0s:30

Chairman's introduction
N. Papanikolaou; Lisbon/PT (npapan@npapan.com)

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 tumour proliferation index,
tumour grade, the presence of necrosis, and tumour 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
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 modelling 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.

Session Objectives:

1. To review the basic theoretical and technical aspects behind DWI.

2. To discuss the clinical yield of DWI in the brain and body.

3. To compare DWI with other modalities like PET/CT for whole-body
applications.

A-217 o0s:35

The physics behind the images: diffusion in oncology
T. Scheenen; Nijmegen/NL (tom.scheenen@radboudumc.nl)

Next to T1- and T2-weighted MR imaging, diffusion-weighted imaging plays an
increasing role in the detection and characterization of cancer in a variety of
soft tissues. DWI probes the random displacement of water molecules by
applying a pair of pulsed magnetic field gradients with a certain amplitude,
duration and spacing (the labelling time), summarized in the so-called b-value.
From DWI of at least two b-values, the apparent diffusion coefficient image
(ADC) can be calculated. Within DWI labelling times, in the order of tens of
milliseconds, the random displacements are usually restricted by the presence
of cells, cell organelles and extracellular structure elements. Differences herein
will cause differences in the mean displacements of water in the DWI labelling
time, which results in contrast in the ADC image. Cancer tissue often exhibits
high cellular densities, restricting water motion, lowering the ADC values
compared to nearby healthy or non-cancer tissue. In this talk, the concepts of
DWI, the origin of its contrast and examples of clinical applications will be
shown.

Learning Objectives:

1. To understand the basics of measuring diffusion with MRI.

2. To understand the concept of b-value, and its shortcomings.

3. To explain contrast mechanism of DWI.

4. To review established and potential clinical applications of DWI in oncology.

A-218 0s:58

Diffusion in the brain
A. Radbruch; Heidelberg/DE

"no abstract submitted"

Learning Objectives:

1. To differentiate pseudoprogression from pseudoresponse in glioma patients
with DWI.

2. To analyse the contribution of DWI in glioma radiomics.

3. To define the role of DWI in ischaemic stroke.

A-219 09:21

Whole-body diffusion
A.R. Padhani; London/UK (anwar.padhani@talk21.com)

The disease detection and response assessment performance of WB-MRI is
enhanced by adding DWI sequences, which also help to overcome some of the
limitations of morphologic sequences. When evaluating test performance, it
should be noted that there are intrinsic verification biases particularly prevalent
on lesion-level analyses because it is simply not possible to obtain
histopathology for every lesion detected. The potential exists that WB-MRI are
suitable for wide deployment in disease detection settings, given their test
performance, potential wide availability, and multiorgan evaluation capabilities.
Sufficient data now indicate that WB-MRI has better accuracy for detecting
bone metastases than bone scans to confidently recommend use for bone
metastasis detection. Preclinical and small-scale clinical studies indicate that
ADC changes can be useful for assessing therapy response but there are few
systematic studies. To date, however, there are few data on the benefits of
treatment modifications based on the earlier detection of treatment failure or
primary resistance or on the negative quality of life effects of continued
treatments with ineffective drugs. Nevertheless, a recent EORTC position
paper concluded that MRI offers a good “one size fits all” solution for patients
who do not have substantial non-bone disease to assess therapy
effectiveness. The MET-RADS-P imaging recommendations have recently
been developed to address that need for standardisation of acquisition,
interpretation and reporting of WB-MRI.
Learning Objectives:

1. To provide a rationale for the use of DWI to supplement morphologic
assessments in whole-body MRI examination.
2. To show how measurements are acquired in the body and to distinguish
between tumour detection and response assessment protocols.
3. To provide interpretation guidelines for disease detection and response
assessments including how to recognise false positive and negative cases.
4. To provide the scientific evidence comparing WB-MRI with PET/CT, bone
and CT scans for disease detection including areas of potential synergy.
Author Disclosure:

A.R. Padhani: Speaker; Siemens heathcare.

09:44
Panel discussion: What's new in diffusion-weighted imaging?

08:30 - 10:00 Room K

Radiographers

RC 514

CT imaging: the role of the radiographer
and technological developments

Moderator:
C. Beardmore; London/UK
R. Siemund; Lund/SE

A-220 0s:30

A. The role of the radiographer in interventional CT procedures
J. Santos; Coimbra/PT (joanasantos@estescoimbra.pt)

Computed tomography (CT) is a valuable medical tool to plan and guide
interventional or therapeutic procedures. The interventional procedures can be
performed based in 2 dimensions images (2D), image reconstructions (3D) or
using CT fluoroscopy. These procedures allow continuous monitoring of needle
course to the lesion. CT interventional typical diagnostic procedures are
biopsies, which can be done as aspiration or fine-needle biopsies, punch
biopsies, or drill biopsies. The goal is to acquire material for a microbiological
analysis, to classify tumours before treatment or search for remaining living
tumour cells after treatment. Various therapeutic procedures were drainages,
tumour/ablation therapy, neurolysis, anesthesia injection and skeletal
interventions can also be performed by CT. Several authors described CT
fluoroscopy as successful method for percutaneous interventional procedures
in the chest, spine, abdomen, and pelvis, however it is particularly more useful
for deep structures, liver and lungs. Despise this applications CT fluoroscopy is
the high radiation exposure procedure and radiation protection safety
measures must apply. However the use of fluoroscopy CT is controversial and
interventional procedures are regularly performed based on 2D images. Sterile
conditions are required in all the interventions, the scanner room and the CT
scanner needs to be carefully cleaned and disinfected, especially the CT table
and the gantry. Planning the procedure is recommended in order to protect the
staff and decrease the risk of patient's over exposure and procedures
complications. CT interventional procedures require teamwork and
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radiographers must be aware and involved in all the phases promoting the
safety.

Learning Objectives:

1. To appreciate the clinical role of the most common CT interventional
procedures.

2. To understand the role of the radiographer in CT interventional procedures.
3. To be aware of procedure optimisation in order to promote patient and staff
safety.

A-221 0s:55

B. Optimising CT doses
F. Zarb; Msida/MT (francis.zarb@um.edu.mt)

Computed tomography (CT) is well documented as a main contributor to the
radiation dose in medical imaging and constitutes the largest provider of
radiation exposure to the population from medical imaging examinations. Once
justified, CT examinations should be optimised to provide images from which a
diagnosis can be obtained using the lowest radiation dose. The purpose of this
presentation is to 1) outline the importance of the role of the radiographer
throughout the optimisation process which should include all the links of the
imaging chain, i.e. x-ray production, x-ray detection, image processing, image
display and image interpretation; 2) learn about available methods in
evaluating image quality during CT optimisation (the resultant image being the
final link in the imaging chain) and 3) discuss the impact of CT optimisation on
patient dose and image quality, i.e. limiting radiation exposure to the patient
without compromising diagnostic efficacy.

Learning Objectives:

1. To appreciate the role of the radiographer in CT optimisation.

2. To learn about different ways of evaluating image quality resulting from CT
dose optimisation strategies.

3. To discuss the impact of CT dose optimisation on patient radiation dose and
image quality.

A-222 09:20

C. State-of-the-art CT technology
S.D. Merup; Odense/DK (sdmo@ucl.dk)

In recent years, the manufacturers of computed tomography (CT) have
developed several new applications that continue to make it possible to
improve the image quality and reduce the radiation dose to the patient in CT.
Radiographers must understand and appreciate these new applications and be
able to use them wisely to achieve a dose reduction without compromising the
image quality. There is no single method that works perfectly for all diagnostic
challenges in CT and, therefore, the radiographer should be aware of the
advantages and disadvantages when applying different new methods for dose
reduction or for improving the image quality. This presentation discusses
present challenges related to the new developments in CT, some of the
developments are the organ effective modulation, which is a technique that
delivers safer exams for patients by limiting the dose to radiosensitive organs
like the breast or lens. Other applications are the automatic kV selection and
improved software that can reduce metal artefacts without the use of dual
energy or increasing the radiation dose.

Learning Objectives:

1. To appreciate new development in hardware and software with regards to
image quality and radiation dose in CT.

2. To learn about the disadvantages of the new technologies in regards to the
image quality and radiation dose.

3. To discuss how the radiographer can combine these new technologies with
regard to image quality and radiation dose.

09:45
Discussion and questions: Optimisation of care in CT: what else may be
done?

08:30 - 10:00 Room M 1

E® - ECR Master Class (Vascular)

E® 526b

What’s new in arterial embolisation?
Current and future trends

Moderator:
D.K. Tsetis; Iraklion/GR

A-223 08:30

A. New beads and new drugs: new indications
S.N. Goldberg; Jerusalem/IL (sgoldber@bidmc.harvard.edu)

Primary liver cancer is the second most common cause of cancer-related
deaths worldwide. As most patients present with intermediate to advanced
stage disease, non-amendable to curative therapies (i.e. ablation, resection or
liver transplant), catheter-based intra-arterial therapies have meanwhile
become officially incorporated into treatment guidelines. The most commonly
used modality, transarterial chemoembolization or TACE, uses the
preferentially arterial blood supply of liver tumours (both primary and
metastatic) to deliver a highly concentrated cocktail of embolic material and
chemotherapeutic agents directly to the target lesion while preserving healthy
liver tissue with is preferentially supplied by the portal vein. This talk will
discuss the rationale for TACE in a variety of clinical scenarios and provide an
overview of the most recently available data on different drug-eluting particles
and drug delivery platforms. Furthermore, most recent evidence and clinical
trial data for the combination of TACE with systemically applicable anti-
angiogenic agents will be discussed. Finally, novel intra-procedural imaging
technologies for improved targeting as well as assessment of treatment
response will be summarized.
Learning Objectives:
1. To explain new technological improvement with regards beads.
2. To discuss about new drugs potentially used for chemoembolisation.
3. To review experimental literature as well as preliminary experience on the
use of new devices and drugs for liver chemoembolisation.
Author Disclosure:

S.N. Goldberg: Consultant; Angiodynamics, Cosman Instruments.
Research/Grant Support; Angiodynamics.

A-224 09:00

B. Prostate arterial embolisation
H. Rio Tinto; Lisbon/PT (hugo.tinto@gmail.com)

Benign prostatic hyperplasia (BPH) has a prevalence of more than 50% in men
over 60 years. It is associated with lower urinary tract symptoms (LUTS). The
indication treatment depends on disease staging. Medical therapy is usually
the first-line treatment. TURP is the gold standard surgical treatment for BPH.
There are several minimally invasive treatments that offer safety and efficacy
and are valid options without the burden and risk of operative morbidity.
Prostatic arterial embolisation (PAE) for BPH has been shown as a safe and
effective procedure after failure of medical therapy. Unilateral femoral
approach is routinely used; a catheter is advanced to the anterior division of
the internal iliac artery. First angiograms with specific angulations are
performed to identify the prostatic arteries. Deep knowledge of the pelvic
arterial anatomy is essential since there are several variations. Selective
access is performed with a micro-catheter. The embolisation material of choice
is spherical particles. Controlled embolisation is crucial to avoid non-target
embolisation until near stasis is achieved. It is a minimally invasive treatment
that can be performed as an outpatient procedure. Short and mid-term studies
in BPH have shown that PAE also improves LUTS related to BPH. Potential
major complications are associated with non-target embolisation but in
experienced hands the rate is extremely low. The most frequent minor
complications are perineal pain, haematuria, haematospermia, transient
urinary retention and others associated with femoral access.

Learning Objectives:

1. To learn about anatomic variations of prostatic vasculature and technical
difficulties of embolisation.

2. To understand clinical indications - who is a good candidate for
embolisation?

3. To review the results and possible advantage for minimally invasive
treatment.
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A-225 09:30

C. Haemorrhoid embolisation
T. Jargiello; Lublin/PL (tojarg@interia.pl)

Haemorrhoidal disease is the most common proctologic pathology with the
prevalence of up to 35%. Anorectal discomfort, pain and of course bleeding are
typical symptoms. Evaluating pathophysiology of this disease it was stated that
haemorrhoids are not varicose veins but they are the normal tissue - a sort of
physiological network of small arterioles and venous spaces. This part of
rectum is called the corpus cavernosum recti and its role is not to bring oxygen
but to create the cushion with functional role as the anal closure. This
pathophysiologic mechanism together with theory of high arterial flow causing
haemorrhoids gave basic thinking of possible arterial embolization of superior
rectal arteries in the endovascular treatment of the disease. Minimally invasive
embolization seems to be less harmful for the patient and similarly effective
when compared with alternative surgical therapies like: open
haemorrhoidectomy, Longo technique or Doppler-guided haemorrhoid artery
ligation. The technique of haemorrhoid embolization is not very sophisticated -
it is routine microcoil placement into both superior rectal arteries, usually at the
level of superior edge of pubic arch. Some operators use also embolic
particles. The potential benefit of endovascular treatment is the absence of
direct anorectal trauma but we still do not know which arteries should be
embolised (possible anastomoses) and how to choose the ideal patient?
Learning Objectives:

1. To understand vascular anatomy of the rectum and arterial physiology of
haemorrhoids.

2. To review other treatment options.

3. To learn about haemorrhoid embolisation technique.

08:30 - 10:00 Room M 2

ESR Audit and Standards Session
How (Euro)safe is your department?

Moderator:
B.E. Kelly; Belfast/|E

A-226 0s:30

Audit and raising the standard: the role of audit in 2017
M.F.J. Ryan; Cork/IE

Clinical Audit is considered to be a tool designed to improve the quality of
patient care experiences and outcomes though the formal review of systems,
pathways and outcomes of care against defined standards and the
implementation of change on the basis of the results. There is wide variation in
the understanding and implementation of clinical audits in Europe.

Learning Objectives:

1. To understand the definition and function of audit.

2. To learn about the distinction between audit and research.

3. To appreciate the importance of reaudit.

A-227 08:50

Auditing the auditors: safe health care professionals in safe departments
P. Soffia; Santiago/CL (psoffia@alemana.cl)

For radiologists to change the way they are perceived they will have to
establish their value, not just as report generators, but as guardians of patient
safety through efficient management with justification of every study and
optimization of radiation exposure. Appraisal and revalidation of radiologists is
mandatory for today standards. In most developed countries, there are official
mechanisms for certification and re-certification of radiologists, but every
department should have its own appraisal system for evaluating staff on a
regular basis. This evaluation should consider not only both knowledge and
technical skills but also soft skills, such as communication, ethics and
professionalism. Professionalism is a key issue for most doctor and radiologists
are not an exception. Disruptive behaviour of radiologists is not an uncommon
problem in large imaging departments having a significant medical, economic
and emotional consequences. Thus, every medical organization has to
establish essential aspects to deal with disruptive behaviour. An organized and
standarized approach is recommended and must be documented. Most
authors recommend including a zero tolerance policy. Considering that
reporting errors is a key indicator of quality, discrepancy meetings are an
excellent way to improve practice learning from errors. These meeting should
take place periodically and should not be punitive. Finally, communications
within the radiology department are crucial, specially in organ-based practices
with little interaction between staff radiologists from different subspecialities. An
effective way to improve communication is a schedule of weekly meetings of
quality and safety with participation of radiologists from different sections within
the department.

Learning Objectives:

1. To learn about appraisal and revalidation.

2. To learn about managing the failing doctor.

3. To understand discrepancy meetings, root cause analysis and no blame
culture.

4. To hear examples of effective communication within and between radiology
departments.

A-228 09:10

Audit: what a regulator needs to know
S. Ebdon-Jackson; Didcot/UK (steve.ebdon-jackson@phe.gov.uk)

Within the European Union, legislation and regulations relating to the hazards
of ionising radiation in medical exposures are addressed in Euratom Directives
97/43 and 2013/59. These directives both require that clinical audits are carried
out in accordance with national procedures and national regulations should
reflect this. The directives deliberately avoid detail, recognising that clinical
audit has wide application across medicine and not just in radiation specialities.
Member states may wish to transpose this requirement in different ways, but all
European regulators will wish to see that implementation of the directives is
meaningful. There is widespread acceptance that the processes of inspection
by regulators and professionally led clinical audit should and will differ.
Nevertheless, regulators will wish to see how clinical audit can help to
demonstrate appropriate implementation of the key principles of justification
and optimisation as well as other legal requirements.

Learning Objectives:

1. To learn about National Standards and local guidelines.

2. To understand systems to ensure patient safety.

3. To learn about minimising ionizing radiation exposure to staff and patients.

A-229 09:30

Audit and the patient journey
E. Briers; Brussels/BE (erikbriers@telenet.be)

The radiology department is part of medical professionals involved in the care
of patients. The patient is referred to the department by his clinician who may
have explained the purpose of the visit but maybe not what to expect once in
the department. We can state that once the patient crosses the threshold of the
department, the department is in charge of the patient, as well for optimal
results (outcome) as for a smooth journey through the department. The quality
of the journey is influenced by the quality of communication. Modern patients
want to know what will happen, meaning before it happens. This requires that
this information is available in different forms (print, internet kiosk, etc.) and
addressing different levels of literacy. It is clear that the retired university
professor of philosophy will need another brochure (if any) compared to the
cleaner, and both are entitled to be well informed. Understanding what will
happen gives the patient a safe feeling, his first issue may not be the radiation
that will be applied but perhaps where the next toilet is, or if the contrast will
cause discomfort. Most of communication is “patient” listening to patients to
learn what their concerns are so that this smooth journey can be assured.
Discussing examination results is no easy task, in serious pathologies the
multi-professional approach (example a tumour board) is the preferred route to
bring together the information from the many experts, and to only have one line
of communication to the patient.

Learning Objectives:

1. To learn about communicating with the patient before, during and after their
examination.

2. To appreciate the patient-centred department.

3. To appreciate well thought-through, timely and accurate discussion of
examination results.

09:50
Panel discussion: Can an auditless department prove that it's a safe
department?
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08:30 - 10:00 Room M 3

Interventional Radiology

RC 509

Introduction to percutaneous
interventional procedures: a practical
guide

A-230 o0s:30

Chairman's introduction
R. lezzi; Rome/IT (roberto.iezzi.md@gmail.com)

Percutaneous imaging-guided interventions are making an increasing
contribution to the treatment of patients with many non-vascular conditions.
Minimally invasive techniques enable effective treatment that is followed by
rapid recovery, with a low complication rate. However, the effectiveness of
such methods of treatment is enhanced by an accurate preprocedural
planning, an adequate selection of image guidance technique, as well as an
optimal intra/periprocedural sedation. In detail, analgesia and sedation before,
during, and after interventional procedures allow a safe, comfortable, and
technically successful procedure to be performed. This session will explore
different imaging-guided methods to define advantages, disadvantages, as well
as tips and tricks for successful percutaneous intervention.

Session Objectives:

1. To appreciate the importance of pre-procedure planning and selection of
image guidance technique.

2. To learn about intra-procedure patient analgesia and adjunctive techniques
for access to sites for intervention.

3. To discuss tips and tricks for successful percutaneous intervention.

A-231 0s8:35

A. How to safely perform US-guided procedures
D. Akinci; Ankara/TR (akincid@hotmail.com)

Ultrasound (US) guidance is a frequent modality of choice in percutaneous
biopsy, drainage and ablation procedures, because it enables continuous real-
time visualization, is radiation free, has a lower cost and is better for angled
access. In most of the abdominal organ biopsies (e.g. liver, kidney, pancreas
and spleen) and drainage of fluid collections, local ablation of liver tumours,
drainage of pleural collections, biopsy of peripheral pleural-based thoracic
lesions, US guidance is utilized. Endocavitary approaches can be used safely
in pelvic biopsy and drainage procedures with transvaginal or transrectal US
guidance. Fusion techniques combine US images with CT or MRI images,
enabling targeted US-guided biopsy for lesions that are difficult to see on US.
Learning Objectives:

1. To learn about patient positioning for US-guided percutaneous and
endocavitary approaches to sites in the body.

2. To learn about real time guidance advantages of US-guided intervention.

3. To explain image fusion techniques for US-guided intervention.

A-232 0s:58

B. How to safely perform CT-guided procedures
R. Garcia Marcos; Valencia/ES (raulgamar@hotmail.com)

Percutaneous computed tomography (CT) guided is a minimally invasive
approach for interventional procedures. Although is a procedure with few
complications precise planning and knowledge of the indications, technique
and material. CT-guided interventions may be divided into diagnostic (biopsies)
and therapeutic interventions (drainages, thermal ablation, vertebroplasty,
etc.). The main problems of access to lesions depend on the situation due to
poor imagery, mobility and distance. Therefore, we are obliged to know and
identify the structures along the established route. Different techniques of CT
exist. Multidetector CT is commonly used for guiding percutaneous biopsy and
catheter drainage of fluid collections. CT fluoroscopy has the potential to
improve the efficacy of CT-guided interventions and to reduce the procedure
time. C-arm cone-beam CT (CBCT) is a real-time needle guidance technique
that can be used to visualise the needle trajectory from skin to target lesions.
The aim of this study is to present the types and advantages of the CT-guided
interventions, the patient positioning and adjunctive techniques for access to
sites for intervention.

Learning Objectives:

1. To learn about patient positioning for CT-guided percutaneous approaches
to sites in the body.

2. To learn the types of CT guidance and advantages of CT-guided
intervention.

3. To learn about adjunctive techniques for access to sites for intervention.

A-233 09:21

C. Post-procedure follow-up and complication management
M. Seidensticker; Magdeburg/DE (max.seidensticker@med.ovgu.de)

Biopsy procedures bare - although commonly at a low rate - potentially life-
threatening risks. To know about potential complications and proper patient
monitoring is the key to identify the complications and to react accordingly. The
lecture will give information about common and uncommon complications after
biopsy procedures and help will be given to identify the patient at risk and how
to avoid/reduce specific complications. Further on, management of
complications will be addressed. Of note, not all complications are avoidable,
but proper patient management helps to reduce associated morbidity and
mortality.
Learning Objectives:
1. To appreciate the potential for complications in common biopsy procedures.
2. To learn about management of post-procedure complications.
3. To discuss the role of quality improvement.
Author Disclosure:

M. Seidensticker: Advisory Board; Bayer. Grant Recipient; Bayer, Sirtex
medical. Speaker; Sirtex medical, Cook, BTG, Bayer, LIAM, DAFMT.

09:44
Panel discussion: Tips and tricks for choosing your first cases.
Controversial case-based review of approaches to difficult lesions

08:30 - 10:00 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E® 518

New challenges of pancreatitis
A-234 08:30

Chairman'’s introduction
M.A. Bali; Sutton/UK (mantoniettabali@icr.ac.uk)

The 1992 Atlanta Classification aimed to promote uniformity in terminology to
facilitate communication among clinicians. The 2012 revision provides a more
comprehensive classification of AP and peripancreatic collections and gives
new information about the aetiology, pathophysiology, severity and radiologic
findings. The role of imaging is: 1. to confirm the diagnosis (non-conclusive
clinical/laboratory findings); 2. to detect the cause; 3. to stage the severity; 4. to
detect the complications; 5. to guide the treatment. Autoimmune pancreatitis is
a distinct form of pancreatitis presenting with obstructive jaundice, periductal
lymphoplasmacytic infiltrate (IgG4-positive cells) and fibrosis at histology and
response to corticosteroids. Type | (IgG4-related lymphoplasmacytic sclerosing
pancreatitis, pancreatic manifestation of IlgG4-related diseases demonstrates
diffuse pancreatic enlargement (“sausage-shaped” in 30-50%), delayed
enhancement at the venous phase, highly specific low-attenuating rim (30-40%
of cases), long main pancreatic duct stricture without marked upstream
dilatation. Other organs can be involved (bile ducts, kidneys, retroperitoneum).
It responds to corticosteroids but 20-60% of the cases will relapse. Type Il
(idiopathic duct-centric pancreatitis) is less common with pancreatic-limited
disease and no extra-pancreatic involvement . The imaging findings are similar
to type |. Disease relapse after corticosteroids is rare. Pancreatic cystic lesions
(PCL) represent a significant clinical entity. According to WHO, PCL include
epithelial and non-epithelial neoplasm classified as benign, potentially
malignant and malignant. The diagnosis includes patient clinical data, imaging
findings and cystic-fluid analysis. Several imaging findings allow differential
diagnosis and may be suggestive of malignancy. However, cystic lesions
smaller than 3 cm may lack specific morphologic features.

A-235 08:35

A. Understanding the Atlanta 2012 classification of acute pancreatitis
W. Schima; Vienna/AT (wolfgang.schima@khgh.at)

According to the Revised Atlanta Classification of 2012, acute pancreatitis is
categorized as interstitial oedematous or necrotizing pancreatitis. In interstitial
oedematous pancreatitis, acute peripancreatic fluid collections may occur early
(< 4 weeks from). In the late phase, these either resolve or evolve into
pseudocysts, which are hypodense at CT and hyperintense on T2w MRI.
Treatment of pseudocysts is indicated in symptomatic patients or if
complications (gastric outlet obstruction, cholestasis or haemorrhage) develop.
Necrotizing pancreatitis may present with combined pancreatic and
peripancreatic or pancreatic necrosis or peripancreatic necrosis alone. Acute
necrotic collections may evolve into walled-off necrosis (WON) in the late stage
(= 4 weeks). A WON containing digested fat and parenchyma must not be
confused with a pseudocyst. They are similar on CT, but US/MRI reveal the
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predominantly solid nature of WON. Secondary infection of necrotizing
pancreatitis results in high mortality. Diagnosis of infection is difficult based on
imaging. Gas within a collection is not sensitive, but specific. If feasible, CT-
guided abscess drainage is recommended. Necrotic collections with debris
require a more aggressive approach. In general, MDCT for diagnosis of
pancreatitis should be performed no less than 2-3 days from clinical onset,
because development of necrosis may take some time. In case of suspected
biliary pancreatitis, early MRCP guides further treatment (ERCP and stone
removal). The Revised Atlanta Classification system introduces a uniform
terminology for imaging features of pancreatitis. Contrast-enhanced CT is the
primary tool of diagnostic imaging and image-guided therapy. MRCP
characterizes fluid collections and delineates the duct system.

Learning Objectives:

1. To be aware of the new terminology for the evaluation of acute pancreatitis.
2. To learn about how to report imaging findings.

3. To understand the relationship between imaging findings and prognosis.

A-236 09:03

B. Autoimmune pancreatitis and its relatives
G. Morana; Treviso/IT (gmorana@uiss.tv.it)

Autoimmune pancreatitis (AIP) is a immune disorder affecting the pancreas,
with or without a pancreatic mass, characterized by a dramatic clinical
response to steroids. Symptoms are similar to that of pancreatic cancer:
fluctuating obstructive jaundice, vague abdominal pain, weight loss,
steatorrhoea and diabetes due to decline in exocrine function. AIP is
subdivided into: Type 1: is the pancreatic manifestation of an IgG4-related
systemic disease and is characterized by elevated IgG4 serum levels,
infiltration of 1gG4-positive plasma cells and extrapancreatic lesions. Type 2:
usually has none or very few IgG4-positive plasma cells, no serum IgG4
elevation and appears to be a pancreas-specific disorder without
extrapancreatic involvement. There are three patterns of autoimmune
pancreatitis: diffuse disease is the most common type, with a “sausage-like”
diffuse pancreatic enlargement with sharp margins and loss of the lobular
contours; focal disease is less common and manifests as a focal mass,
mimicking a pancreatic malignancy. Focal disease tends to be relatively well
demarcated and, when present, upstream dilation of the main pancreatic duct
is typically milder than what is observed in patients with pancreatic carcinoma.
Multifocal involvement can also be evident. Established imaging criteria allow a
confident diagnosis. Differential diagnosis with pancreatic carcinoma is of
utmost importance to establish the optimal therapeutic strategy and to avoid
unnecessary laparotomy or pancreatic resection in AIP patients. Non-invasive
imaging plays also an important role in OOl in case of Type | AIP, therapy
monitoring, in follow-up and in early identification of disease recurrence.
Learning Objectives:

1. To understand the various forms of autoimmune pancreatitis, especially
cases that are associated with extra pancreatic disease.
2. To learn about the usual and unusual appearance of autoimmune
pancreatitis.
3. To understand the principles of the follow-up.
Author Disclosure:

G. Morana: Speaker; BRACCO IMAGING SpA.

A-237 09:31

C. Tough clinical cases of cystic pancreatic lesions
M. Karcaaltincaba; Ankara/TR (musturayk@yahoo.com)

Cystic lesions are the most common lesion in pancreas, particularly in the
elderly. Crucial points in reporting of a cystic lesion will be reviewed, which are
size, location, septal enhancement, mural nodule and pancreatic duct
dilatation. In the absence of worrisome features, cysts can be safely followed
up. Weaknesses and strengths of radiologic modalities will be emphasized.
The most common cystic lesions of pancreas are serous cystadenoma,
intraductal papillary mucinous tumour, mucinous cystadenoma and
pancreatitis-related cysts. Typical and atypical forms of these entities and
distinction from malignant lesions will be discussed during the lecture. Finally,
difficult cystic pancreatic lesions will be reviewed and imaging findings for
correct diagnosis and management will be presented.
Learning Objectives:
1. To understand how to report a cystic pancreatic lesion, including
recommendation for imaging strategy.
2. To become familiar with the most common cystic neoplasms of the
pancreas.
3. To learn how to differentiate neoplasms and inflammatory cystic lesions of
the pancreas.
Author Disclosure:

M. Karcaaltincaba: Speaker; GE Healthcare, Koninklijke Philips Healthcare,
Pfizer.

08:30 - 10:00 Room M 5

Joint Course of ESR and RSNA (Radiological Society of North
America): Hybrid Imaging

MC 528
The ABCs of hybrid imaging

Moderators:
A. Drzezga; Cologne/DE
K. Riklund; Umea/SE

A-238 0s:30

A. What you need to know about PET-physics
J. Axelsson; Umea/SE (jan.e.axelsson@UVil.se)

This lecture covers PET physics without equations, to give a basic
understanding of how radioactive decay of anti-matter, positrons, lead to
acquisition of positional information of radioactively labelled molecules. In a
further step, quantitative tomographic image reconstruction is described. In this
step, attenuation correction and the benefits and problems arising from CT-
based attenuation correction is described.

Learning Objectives:

1. To understand the basics of physics in PET imaging.

2. To learn about the different approaches of PET attenuation correction.

3. To learn about potential artefacts in hybrid imaging.

A-239 09:00

B. How MR physics influence image quality in hybrid imaging
C. Catana; Boston, MA/US (ccatana@nmr.mgh.harvard.edu)

Aepsiny|

The introduction of combined PET/MR scanners allows the PET emission data
to be corrected for photon attenuation effects using the anatomical MR images.
This approach has both advantages and limitations. On the one hand, MR
eliminates the radiation exposure associated with CT scans. On the other
hand, assumptions regarding the composition of the body based on the
available morphological information have to be made since the MR signal does
not reflect electron densities. MR physics influences PET in several ways,
potentially leading to artefacts and bias that could affect qualitative and
quantitative PET studies. The purpose of this presentation is to present such
artefacts, describe their origin and impact on PET attenuation correction and
discuss strategies to overcome them. Artefacts related to bone and lung tissue
misclassification, B0 field inhomogeneity, aliasing/wrap-around, positron-range
effects, metallic implants, MR contrast agents, MR hardware, image quality
phantoms and subject motion will be discussed.
Learning Objectives:
1. To learn about MR for attenuation and motion correction.
2. To learn about MR artefacts influencing PET-quality.
3. To understand the complexity of physics in MR/PET.
Author Disclosure:

C. Catana: Consultant; Cubresa, Inc..

A-240/A-241 09:30

C. Interactive case discussion
J. Axelsson; Umea/SE
C. Catana; Boston, MA/US

Learning Objectives:

1. To learn how to identify common MR artefacts.
2. To learn how to identify common PET artefacts.
3. To learn how to identify common CT artefacts.
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10:30 - 12:00 Room A

10:30 - 12:00 Room X

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

E® 621

Emergency radiology I
A-242 10:30

A. Abdominal vascular emergencies
A. Palkd; Szeged/HU (palkoand@gmail.com)

The goal of this problem-oriented, case-based presentation is to involve the
audience in an interactive communication aimed at clarifying and clearly
understanding the role and clinical significance of imaging and image-guided
intervention in the diagnosis and treatment of abdominal vascular
emergencies. We will discuss and solve typical but also unusual cases to
introduce the proper diagnostic algorithm providing the fastest possible
treatment to the patient in these most frequently very severe, potentially lethal
conditions; in which time elapsing between onset of symptoms and correct
diagnosis is critical from the point of view of successful therapy and chance of
survival.
Learning Objectives:

1. To understand the different types of abdominal vascular emergencies.
2. To learn about imaging findings and treatment options.
Author Disclosure:

A. Palké: Advisory Board; Affidea.

A-243 11:15

B. Chest trauma
J. Biederer; Heidelberg/DE (juergen.biederer@med.uni-heidelberg.de)

Chest trauma involves the respiratory system and the main cardiovascular
structures of the body. The respiratory system is the functional unit of lung
parenchyma, pleura, airways, vasculature, mediastinum, chest wall and
diaphragm. Any trauma to single or multiple of these structures directly or
indirectly impairs the genuine task of this complex system, which is to
guarantee gas exchange by ventilation and perfusion. The spectrum of
traumatic mechanisms to the respiratory system covers blunt and perforating
trauma, barotrauma and aspiration of foreign bodies or gases and fluids, or any
combination of these. The typical scenarios for blunt trauma of the chest are
motor vehicle accidents or deep falls with deceleration leading to lung
contusion/laceration and aortic or cardiac injury. Perforating trauma is typically
related to stabbing or gunshot. Depending on the intensity of trauma and the
structures involved, chest trauma is an immediately life-threatening condition.
For ER imaging (whole body CT or “classical” x-ray/ultrasound), this requires
fast imaging and an efficient concept for data management, reading and
reporting. In severely injured patients, the first look of the radiologist should be
for ABC: airway/breathing/circulation. The key diagnostic signs are abnormal
lung opacity (aspiration, bleeding, atelectasis, pleural fluid accumulation, chest
wall haematoma), pneumothorax/pneumomediastinum (alveolar rupture,
tracheobronchial rupture or esophageal injury) or widened mediastinum
(aortic/arterial injury, venous injury or fracture of sternum/spine). Fractures of
the spine, sternum, clavicle, or scapula are indicative of extreme forces and a
high probability of life-threatening injury, such as aortic rupture or cardiac
contusion.

Learning Objectives:

1. To understand the imaging technique.

2. To become familiar with the differential diagnosis.

EuroSafe Imaging Session

EU 2

Focus on appropriate image quality: what
we have to know

Moderators:
W. Stiller; Heidelberg/DE
J. Damilakis; Iraklion/GR

A-244 10:30

EuroSafe Imaging on "appropriate image quality": Introduction
S.T. Schindera; Aarau/CH (sschindera@aol.com)

To define the appropriate image quality in diagnostic imaging (e.g. CT) is a
very challenging task, as many factors, such as the diagnostic task, patient
size and technical parameters, can impact the image quality. The goal of the
radiologist is to achieve the best diagnosis without harming the patient, which
means that the image quality has to be set at a level, where the clinical
question can be answered at the lowest achievable dose. Various subjective
and objective measurements for image quality have been introduced in the
past, which unfortunately have all limitations. To date, a robust, meaningful and
easy-to-use measurement for image quality in CT is still missing.

Learning Objectives:

1. To become familiar with the goals and methods of the work on appropriate
image quality.

2. To learn about preliminary results and future work for ensuring appropriate
image quality in daily imaging routine.

A-245 10:40

Metrics and methods for quantitative image quality determination: a
physicist's perspective
C. Hoeschen; Magdeburg/DE (christoph.hoeschen@ovgu.de)

The physicist would like to measure image quality as objective as possible to
be able to a) compare systems, b) assure constant quality, c) have direct
access to procedure optimisation outcomes. The measured image quality
should in addition be directly related to the diagnostic quality. The latter is
sometimes not a ftrivial condition. First of all, the talk will present the
mathematical basics for Fourier-based (modulation transfer function - MTF,
noise power spectrum - NPS, detective quantum efficiency - DQE) as well as
task-based image quality metrics (as signal-to-noise ratio - SNR or contrast-to-
noise ration - CNR and others) on an easy to understand basis. Possible
interlinks will be presented. Afterwards, various options to measure these
image quality parameters will be discussed e.g. grating or edge method for
projectional image MTF determination, wire or ball characterisation for 3D MTF
and noise analysis with Fourier methods or eigenvector and-eigenvalue
determination for task based measures. All these will be shown on easy to
understand examples from own measurements. Afterwards, a discussion about
advantages and potential limitations will follow. Here, the focus will be on
aspects of measurement time, generality appropriateness in terms of fulfilment
of mathematical conditions, predictivity of diagnostic outcomes. This will be
separately investigated for Fourier-based and task based image quality
descriptors using examples. The final comments will show the importance of
accurate determination of radiation exposure for tasks of quantitative image
quality investigations. Again, this will be shown for example on measurements
of CNR for mammography image quality evaluation.

Learning Objectives:

1. To learn about mathematical metrics used for the quantitative description of
image quality.

2. To become familiar with the methods employed for measuring image quality
quantitatively.

3. To understand advantages and limitations of quantitative image quality
assessment.

A-246 11:00

Balancing diagnostic image quality and radiation exposure in clinical
routine: a radiologist's perspective
H. Geijer; Orebro/SE (hakan.geijer@regionorebrolan.se)

The balance between image quality and radiation exposure is not easy to
optimise. The goal should be to choose an image quality that is good enough
for the diagnostic task at hand, at a radiation exposure that is as low as
reasonably achievable according to the ALARA concept. One way to do this is
to adjust equipment settings such as tube current (mA) or tube potential (kV).
Iterative reconstruction might give the opportunity to reduce the dose settings
in CT. Sometimes a change of modality can reduce the radiation exposure.
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This was often seen when moving from storage phosphor radiography to flat-
panel detectors. Another approach is to improve the diagnostic potential of a
method without necessarily reducing the dose. This can sometimes be
achieved by moving from radiography to low-dose CT. In the lecture, the
efficacy of diagnostic imaging will also be mentioned. Many studies of
diagnostic methods stop at measuring the physical characteristics of the image
or the sensitivity and specificity of the method, while the really important test of
a method is if it benefits the patients, for example, by reducing the mortality or
morbidity for those who undergo the test.

Learning Objectives:

1. To learn about the image features mainly determining diagnostic image
quality in clinical routine.

2. To become familiar with the factors influencing image quality in clinical
practice.

3. To raise awareness of the interrelation between image quality and radiation
exposure.

A-247 11:20

Image quality assessment via model observers: connecting objective and
subjective perspectives
F.R. Verdun; Lausanne/CH (Francis.Verdun@chuv.ch)

The course will focus on the description and implementation of mathematical
model observers for objective image quality assessment in CT. The limitations
of the standard methods when dealing with iterative reconstruction will be first
presented. Then the concept of model observers will be introduced with some
background theory in psychophysics. The concept of ideal and
anthropomorphic model observers will be discussed together with their
strengths and weaknesses. Then practical examples will be given to show how
model observers could be used in the framework of the patient dose
optimisation. Finally some work in progress will be presented.

Learning Objectives:

1. To become familiar with the concept of model observers for objectively
assessing image quality for clinically relevant tasks.

2. To learn about how objective measurements of physical parameters
characterising image quality in CT connect to clinically task-based assessment
of image quality.

3. To understand the potential and limitations of automated image quality
assessment by means of model observers.

A-248 11:40

Implementing a review process on image quality: experiences from a
EuroSafe Imaging Star
F. Deferme; Edegem/BE (filip.deferme@uza.be)

Implementing a review process on image quality is the logical next step in
documenting justified use of ionising radiation. At Antwerp University Hospital,
we are implementing a review process on image quality in 3 different areas.
The first step is to implement daily quality control (QC) of all x-ray equipment,
using a phantom or copper filter. Depending on the outcome, "thumbs up” or
“thumbs down” dashboard view is provided for management (modality-related
QC). The second step involves registration of patient age, weight and gender.
For every patient group and for every procedure, the radiographer performing
the study is profiled for fluoroscopy time, number of retakes and dose per
study. This generates an anonymized dashboard overview of all the
radiographers within the department. Individual performances are compared to
the “Dose Reference Levels” (DRL), with Belgian and European outcomes in a
management dashboard (dose-related QC). The third step entails assessment
of image quality by identifying: correct use of lead letters for laterality,
positioning, radiation exposure, image noise, and absence of artefacts
(removal of jewellery, clothing, etc.). This step is done by the radiologist during
reporting (image-related QC). The outcomes of all 3 steps are converted into
“Key Performance Indicators” (KPI) for modality, workflow and patient safety.
KPI can be used for process improvement and education. In conclusion, it is
essential to implement this review process in a fully automated software
environment, in conjunction with a dose management and registration system.
Learning Objectives:

1. To learn about the criteria employed for assessing image quality of
radiologic examinations.

2. To become familiar with the structure and course of the review process and
its routine implementation.

3. To learn about the results of the image quality review process, the
intervention levels identified, and the actions taken.

10:30 - 12:00 Room F1

E? - Rising Stars Programme: Basic Session

BS 6

Oncologic therapies
Moderator:
O. Akhan; Ankara/TR

A-249 10:30

Kidney
O. Akhan; Ankara/TR (oakhan@hacettepe.edu.tr)

RCC is the most common malignant renal tumour accounting for an estimated
2% to 3% of all malignancies in the United States. Although the incidence of
renal tumours has reached to a plateau in the developed countries in recent
years it is still increasing in developing countries. As the incidence of the
incidentally detected renal masses is increased in the last decade, the
management of RCC has greatly changed from radical nephrectomy to
nephron-sparing treatment options such as partial nephrectomy or local
ablative therapies with RFA, microwave or cryoablation. Although guideline of
American Urological Association suggests partial nephrectomy as a standard
treatment option for the T1 renal masses, local ablative approach with RFA,
microwave or cryoablation are getting to be more applied for the treatment.
Relative contraindications for the ablative procedures include proximity to the
central collecting system, bowel and adrenal glands. These limitations are
overcome by the fluid injection along the margin of the targeted lesion by
displacing these anatomical structures. The main indications for renal artery
embolization (RAE) include preoperative embolization before nephrectomy,
treatment of angiomyolipoma, an adjunctive treatment for RCC ablation and for
palliation of advanced-stage RCC. RAE is also indicated to reduce blood loss
before resection of metastatic RCC.

Learning Objectives:

1. To have a basic knowledge about indications and limitations of interventional
radiology procedures in renal malignancies.

2. To have a basic knowledge about embolisation of renal tumours.

3. To become familiar with ablation of renal tumours.

A-250 10:52

Lungs
M. Bezzi; Rome/IT (mario.bezzi@uniroma.it)

Percutaneous needle biopsy has been a mainstay of oncologic diagnosis for
more than three decades, since the advent of CT and ultrasound, and has
become the standard of care in the diagnosis of most lung tumours and often
in lung inflammation. The technique is also beneficial in the staging of patients
with cancer, particularly when another treatment method may be more
appropriate than surgical resection. Advantages of percutaneous biopsy over
surgical excisional biopsy include time and cost savings and reduction in
morbidity. Aim of this presentation is to discuss the practical aspects of lung
biopsy, needle selection and guidance techniques and to show how to
approach difficult lesions and avoid complications. About 70% of patients with
lung cancer are not surgical candidates, either due to advanced disease or
comorbidities. Thermal ablation is a minimally invasive treatment that is
commonly used in this group of patients, with promising results. Currently, the
most widely used ablation techniques in the treatment of lung malignancies are
radiofrequency ablation (RFA), microwave ablation, and cryoablation. This
presentation reviews the application of thermal ablation in the thorax, including
patient selection, basics of procedure technique, imaging follow-up, and
treatment results.

Learning Objectives:

1. To have a basic knowledge about indications and limitations of interventional
radiology procedures in lung malignancies.

2. To have a basic knowledge about image-guided biopsy.

3. To become familiar with ablation of lung cancer.

A-251 11:15

Bones
A. Gangi; Strasbourg/FR

"No abstract submitted."

Learning Objectives:

1. To have a basic knowledge about indications and limitations of interventional
radiology procedures in bone malignancies.

2. To understand the basic concepts of embolisation of bone tumours.

3. To have a basic knowledge about bone tumours ablation.
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A-252 11:37

Liver
J.I. Bilbao; Pamplona/ES (jibilbao@unav.es)

The liver has a dual vascular supply with seventy-five percent of the blood
coming from the portal vein and the rest from the hepatic artery. Small (<1mm)
tumours are initially nourished by portal branches; however, when they start
growing they deliver pro-angiogenic agents which may create an arterial
network that ensures its vascularisation. Thus, liver tumours are almost
exclusively vascularised by the hepatic artery and can be safely treated by an
endovascular approach. The angiographic appearance of a liver tumour
depends on the amount of the arterio-capillary network and hypervascular
tumours are easily detected and more adequate for receiving endovascular
treatments. One therapeutic possibility is to occlude the vascular network and
close the afferent vessels (“embolisation”) provoking ischaemia that will lead to
necrosis. However, since the tumour sends continuously pro-angiogenic
signals, if there is a decrease in the blood supply the ischaemic effect will
trigger an increase in angiogenesis. For abolishing such effect it is possible to
add chemotherapeutic agents (“‘chemoembolisation”), together with the
occluding particles, with the aim of obtaining a more complete antineoplastic
effect. A different approach consists in the use of small particles just as
carriers, with no occluding effect, that will place an anticancer agent
intratumourly. When the agent is a radioisotope the procedure is called
“radioembolisation”, a form of brachytherapy. Using a percutaneous access,
some tumours (<3cm) can be punctured with probes through which energy
(heat-radiofrequency/microwaves or cold-cryotherapy) is delivered which will
lead to tumoural necrosis (“ablation”).

Learning Objectives:

1. To understand the basic concepts of chemoembolisation in liver
malignancies.

2. To understand the basic concepts of radioembolisation in liver malignancies.
3. To have a basic knowledge about liver tumours ablation.

Author Disclosure:

J.l. Bilbao: Advisory Board; Boston Scientific, Cook Medical, Bayer. Speaker;
Sirtex Medical Europe.

10:30 - 12:00 Room M 4

E® - ECR Academies: Tips and Tricks in Liver, Bile Ducts and
Pancreas Imaging

E® 618

Pancreatic tumours
A-253 10:30

Chairman's introduction
J. Votrubovd; Prague/CZ (votrubovajana@seznam.cz)

Pancreatic tumours represent a major challenge to radiologists in their
recognition and characterisation. Appropriate radiological examination has
become increasingly important for appropriate treatment and survival. A variety
of imaging studies, including CT, endoscopic ultrasound (EUS), MR and
positron emission tomography with 18F-fluorodeoxyglucose (FDG PET) have
important roles to play in the diagnosis, initial staging and follow-up of
pancreatic tumours. Primary epithelial neoplasms of the pancreas arise either
from the endocrine islet cells or from the exocrine parenchymal tissue. The
most  often  pancreatic malignancy represents pancreatic  ductal
adenocarcinoma, accounting for 75 to 92% of all pancreatic neoplasms. The
extent of surgery may depend on tumour size, location, extrapancreatic
extension, vascular involvement , lymph nodes involvement and metastases.
The primary goals of imaging include accurate diagnosis and staging and, in
patients with locally advanced and/or metastatic disease avoidance of
inappropriate radical surgery. Among endocrine pancreatic tumours,
insulinoma and gastrinoma often cause symptoms of hormone excess despite
their inconspicuous size, but they can be successfully removed with improved
pre- and intraoperative localization. Other tumours -glucagonoma, VIPoma and
non-functioning endocrine pancreatic tumours - are often large or
metastasizing, but generally require surgical debulking to alleviate hormonal
symptoms and have favourable survival. In some patients, neuroendocrine
pancreatic tumours occur as a part of multiple neuroendocrine neoplasia (MEN
1) syndrome. We herein discuss the currently available imaging modalities and
their applications in tumour detection and staging as well as in choice of
therapy, imaging follow-up and prediction of response, with emphasis on the
recent knowledge.

A-254 10:35

A. Staging adenocarcinoma
N. Kartalis; Stockholm/SE (nikolaos.kartalis@me.com)

Pancreatic cancer is a disease with very dismal prognosis. The 5-year survival
is around 5% and has been stable over the last decades. The only potential
curative treatment is surgical resection combined with adjuvant and/or
neoadjuvant medical therapy. However, at diagnosis less than 20% of patients
have a resectable tumour, while the rest have tumours that are locally
advanced and/or have distant metastases. To improve survival, there is a need
to increase the number of patients that undergo surgery. However, for the
surgical removal to be meaningful, the goal is to achieve complete
macroscopic and microscopic removal of tumour (RO-resection). For the
identification of patients who will benefit from surgery, the so-called
“resectability status” was developed. It is based on the presence and extent of
tumour contact with the major peripancreatic vessels such as portomesenteric
axis (PV/SMV), hepatic artery, celiac artery and superior mesenteric artery.
Depending on the degree of the circumferential tumour-vessel contact, the
tumours are classified into one of the three categories: resectable, borderline
resectable and unresectable. The criteria of the various existing classification
systems will be discussed and their differences outlined. Furthermore, the role
of CT, MRI and PET-CT in the evaluation of these patients will be analysed
and, finally, important aspects of the post-operative imaging follow-up will be
presented.

Learning Objectives:

1. To understand the rationale behind local staging of pancreatic
adenocarcinoma.

2. To learn about the respective role of CT, MRI and PET-CT.

3. To become familiar with the principle of postoperative follow-up.

A-255 11:03

B. Neuroendocrine tumours
R. Manfredi; Verona/IT (riccardo.manfredi@univr.it)

Neuroendocrine tumours account for 1.2%-1.5% of all gastrointestinal
neoplasms, with an incidence of 1.6-2.0 new cases per 100,000 persons per
year. The majority of neuroendocrine tumours occur sporadically, that is, they
are non-familial. However, they sometimes occur as part of complex familial
endocrine cancer syndromes such as type 1 multiple endocrine neoplasia
(MEN 1) and neurofibromatosis type 1. Immunohistochemical staining has
played an important role in the diagnosis of neuroendocrine tumours. The
neuroendocrine cells of the diffuse neuroendocrine system are characterized
by the expression of certain marker protein, such as chromogranin,
synaptophysin and neuron-specific enolase (NSE). Clinically, neuroendocrine
tumours of the pancreas are classified into functioning and non-functioning
tumours, according to the symptoms. Non-functioning, hormonally silent,
neuroendocrine tumours (NF-NET) represent 68-80% of all NETs, and are
diagnosed because of the mass effect exerted by the tumour. Abdominal pain
is the most frequent presenting symptom (35-78%), followed by weight loss
(20-35%), anorexia and nausea (45%), palpable mass (7-40%) and jaundice
(17-50%). According to the 2010 WHO classification, neuroendocrine
neoplasms are classified according to the percentage of Ki67, a protein index
of cell replication, on the pathologic specimen. There are three categories: G1,
Ki-67 index <2%; G2, Ki-67 index between 3% and 20%; G3, with Ki-67 index
>20%. At diagnostic imaging, neuroendocrine neoplasms are hypervascular
compared to adjacent pancreas in 74% of the cases. Hyper- or isovascularity
represents the most suggestive features of neuroendocrine neoplasms that are
helpful in the differential diagnosis with adenocarcinoma.

Learning Objectives:

1. To understand the basics of histological classification of neuroendocrine
tumours.

2. To learn about the natural history of these tumours.

3. To become familiar with the usual appearance and imaging specificities of
neuroendocrine tumours.

A-256 11:31

C. Tough clinical cases
T.C. Lauenstein; Essen/DE (thomas.lauenstein@evk-duesseldortf.de)

The ability to non-invasively diagnose and characterise pancreatic tumours has
vast therapeutic implications. However, there are several aspects that may
impede a reliable characterisation of a pancreatic lesion. While some
pancreatic tumours exhibit typical imaging findings, there is often an overlap of
imaging findings between different lesions, e.g. pseudotumours due to chronic
pancreatitis and adenocarcinoma of the pancreas. We often face the same
dilemma as far as cystic pancreatic lesions are concerned since some cystic
tumours have a potential for malignant transformation including IPMN or
mucinous cystadenomas. Furthermore, there is a large variety of diagnostic
tools available for the assessment of pancreatic disease, including
ultrasonography, endosonography, CT, MRI and PET. It is important to
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understand strengths and weaknesses of these diagnostic modalities
particularly in equivocal cases of pancreatic lesions. Eventually, biopsy
samples are often needed either to establish a diagnosis or to allow for a more
profound histopathological analysis of tumour tissue. Several challenging
cases of pancreatic tumours will be presented in this lecture. Differential
diagnoses will be discussed and a diagnostic algorithm for each case will be
proposed.

Learning Objectives:

1. To be able to define diagnostic probabilities when facing an unknown case
of solid mass in the pancreas.

2. To understand the role of multimodality approach, including
endosonography and biopsy.

10:30 - 12:00 Room M §

Learning Objectives:

1. To understand how to interpret hybrid imaging in female pelvic tumours.
2. To understand how to interpret hybrid imaging in breast cancer.

3. To learn how to avoid common pitfalls.

A-260 11:45

C. Interactive case discussion (part 2)
O. Ratib; Geneva/CH

Learning Objectives:

1. To understand how to interpret hybrid imaging in female pelvic tumours.
2. To understand how to interpret hybrid imaging in breast cancer.

3. To learn how to avoid common pitfalls.

Joint Course of ESR and RSNA (Radiological Society of North
America): Hybrid Imaging

MC 628

Hybrid imaging in the female
Moderators:

A. Drzezga; Cologne/DE

K. Riklund; Umeal/SE

A-257 10:30

A. Pelvic tumours
F. Dehdashti; St. Louis, MO/US (dehdashtif@mir.wustl.edu)

This presentation summarizes the literature in PET/CT and PET/MRI in the
evaluation of the three most common gynaecologic malignancies: cervical,
endometrial and ovarian cancers. The advantages and challenges of each
hXbrid modality will be briefly discussed. In addition to clinically used 2-
[1 F]fluoro-2-deoxy-D-glucose (FDG), novel tracers such as "F-fluorooestradiol
(FES), an oestrogen-receptor imaging tracer, 3'-deoxy-3’-["®Flfluorothymidine
(FLT), a proliferative tracer and 1t‘F-fIuoroazomycinarabinoside (FAZA), a
hypoxic tracer that are currently used for research purposes in these
malignancies will be briefly discussed.

Learning Objectives:

1. To learn about different tracers.

2. To understand how to interpret hybrid imaging examinations of the pelvis.

3. To learn about the role of hybrid imaging in staging, treatment evaluation
and follow-up.

A-258 11:00

B. Breast cancer
O. Ratib; Geneva/CH

Hybrid imaging has gained important role in staging and treatment monitoring
as well as in detection of recurrence of breast cancers. From SPECT-CT
applications of bone metastases, to whole-body staging with PET-CT to the
newer applications of hybrid PET-MR that allow to benefit from that added
value of functional imaging and tissue characterization of MRI combined with
metabolic and imaging biomarkers of PET. In this refresher course, we will
review the current state of recommended applications of hybrid imaging in
breast cancers. The basic applications of FDG - PET in staging of regional
lymph nodes and distance metastases as well as its added value in monitoring
the responses to neoadjuvent chemotherapy. Beyond these well-established
applications a review of upcoming new tracers and their potential advantages
will also be addressed. Finally a detailed evaluation of hybrid PET-MRI
applications in management of breast cancers will be presented highlighting
the added value of complementary information gathered from these two
modalities.

Learning Objectives:

1. To learn about pathophysiology and relation to different tracers.

2. To understand how to interpret hybrid imaging examinations of the breast.

3. To learn about the role of hybrid imaging in staging, treatment evaluation
and follow-up.

A-259 11:30

C. Interactive case discussion (part 1)
F. Dehdashti; St. Louis, MO/US (dehdashtif@mir.wustl.edu)

Imaging is critical for staging, determining prognosis and treatment strategy,
and in predicting prognosis in gynaecological malignancies. In this case
presentation session, common clinical applications of PET/CT and PET/MRI in
the evaluation of the most common gynaecologic malignancies will be
presented. In addition, the advantages and disadvantages of each hybrid
modality will be illustrated and discussed.

12:15 - 12:45 Room A

Headline Session

HL 1

Wilhelm Conrad Rontgen Honorary

Lecture
Presiding:
P.M. Parizel; Antwerp/BE

A-261 12:15

Dissatisfaction, burnout and inequality: three major challenges in
radiology
M. Castillo; Chapel Hill, NC/US (Mauricio_castillo@med.unc.edu)

Are you working more? Is your salary higher? Are you hiring more, or less
women in your practice? Recent statistics show that radiologist’s salaries are
decreasing and that only one half of us feel fairly compensated and would
become radiologists again given the opportunity. This has led to radiologists
leaving our profession to work for the industry at record numbers. With less
radiologists, we work more. Studies show that radiology residents have a high
burnout rate and that nearly 20% of them feel clinically depressed. These rates
are even higher for radiologists in practice in whom depression rates reach
40% and suicidal ideation reaches 7%. Perfectionism, self-critical, inflexible
and idealism are personality traits that contribute to burnout. At my school, the
University of North Carolina, the School of Medicine has now adopted
“‘improving the life of the provider” as one of its main aims in an attempt to
prevent burnout. Dissatisfaction and burnout have resulted in an all-time low
number of applications to radiology residencies and fellowships, especially
from women who find the speciality incompatible with their lifestyle and family
responsibilities. Only 16% of all radiologists are female, in academia Radiology
departments have one of the lowest percentages of women, and overall
women make 25% less salary than males. Thus, we must work to improve our
life-work balance, our purpose-values balance, our professional-personal
health, and end salary and academic inequalities for women.

12:30 - 13:30 Room C

E? - The Beauty of Basic Knowledge: Chest Imaging

E® 25B
How to avoid misdiagnosis on the chest
x-ray

Moderator:
N. Howarth; Chéne-Bougeries/CH

A-262 12:30

A. Neoplastic lesions
J. Vlahos; London/UK

"no abstract submitted"

Learning Objectives:

1. To review the reasons for misdiagnosis on the chest x-ray.
2. To learn how to focus on blind areas.

3. To know the consequences of a misdiagnosis.
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A-263 13:00

B. Non-neoplastic lesions
A.R. Larici; Rome/IT (annarita.larici@unicatt.it)

Although the clinical value of chest x-ray remains undiminished, errors in
interpreting chest x-ray is still one of the most frequent issue in clinical practice,
also in the context of benign lesions. This presentation will cover the
predefined learning objectives using side-by-side plain film and CT imaging to
help understand how to systematically review chest x-ray and improve
radiologist’s performance and accuracy in interpreting images. Observer error
is one of the most important cause of misdiagnosis when looking at the chest
x-ray, and includes scanning error, recognition error, decision-making error and
satisfaction of search. Technical considerations, such as image quality and
patient positioning and movement, are also factors that can contribute to the
likelihood of missing lung lesions. Lesion characteristics also play a critical role
and include lesion size, conspicuity and location. Imaging features of the
common chest diseases, including those of the diaphragm, pleura and chest
wall, as well as diseases of the mediastinum, pulmonary hilum and vascular
system, will be reviewed on a case-based approach. The possible
consequences of misdiagnosing a benign lesion at chest x-ray will be shown
by discussing some explicative clinical cases. The skills required for an
accurate interpretation of imaging of the mediastinum, pleura and chest wall
will be explored and provided.

Learning Objectives:

1. To review the reasons for misdiagnosis on the chest x-ray.

2. To learn how to interpret the chest x-ray more accurately.

3. To know the consequences of a misdiagnosis.

14:00 - 15:30 Room A

12:30 - 13:30 Room D

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

E® 24B
Chronic trauma: spectrum of bone
response

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

A-264 12:30

Chronic trauma: spectrum of bone response
A.H. Karantanas; Iraklion/GR (akarantanas@gmail.com)

The bones are able to develop adaptive mechanisms which are sensitive to
their mechanical environment. Thus, bone is constantly remodelled, throughout
life, by the coordinated action of bone-resorbing osteoclasts and bone-forming
osteoblasts. This remodelling process serves to prevent and heal fatigue-
related micro-injuries due to overloading. The balance between the amount of
bone resorption and formation determines whether the process of bone
remodelling leads to a net loss or gain of bone mass. Chronic trauma may be
applied on normal or weakened bone and on mature or immature skeleton.
The imaging findings of the resulting painful syndromes cover a wide spectrum.
Chronic overload ranges from stress reaction to stress fracture. The former is
occult and the latter rarely obvious on radiographs. Fatigue injuries result from
stress on normal bone and insufficiency injuries from stress on abnormal bone.
Both pathomechanisms may coexist in certain groups of adults. In the
immature skeleton, repetitive injury may cause in addition osteochondritis
dissecans, osteochondral lesions, physiolysis and chronic apophysitis.
Abnormal loading matched with various parameters may result in periprosthetic
fractures. Bisphosphonates may induce suppression on the bone turnover,
particularly in jaw and proximal femur, resulting in osteonecrosis and
insufficiency fractures. Plain films remain the first imaging modality for
exploring a pain response in chronic trauma. However, very often, plain films
are normal. MRI is able not only to show even subtle findings, responsible for
the clinical syndrome, but also to grade the lesions and match with known risk
factors to guide the treatment.

Learning Objectives:

1. To become familiar with the pathomechanisms that can affect the axial and
peripheral skeleton in chronic trauma.

2. To understand the radiological manifestation of these pathological
mechanisms.

3. To appreciate how to best use imaging modalities in diagnosing occult and
overt injury and monitoring the response to Treatment.

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

E3 721

MR imaging in sports medicine Il
A-265 14.00

A. Sports injuries of the ankle
P. Robinson; Leeds/UK (philip.robinson10@nhs.net)

Acute ankle injuries are among the commonest problems encountered at all
levels of sporting activity and thus even rare chronic sequelae are still a
significant problem. Radiologists play an important role in imaging and
treatment of athletes with acute and chronic injuries as clinical assessment is
often difficult and non-specific. This presentation will illustrate ankle anatomy
and the most significant sports-related acute and chronic injury processes and
demonstrate the use of MR imaging and ultrasound in the diagnosis and
management of these conditions, where appropriate image-guided therapy will
also be discussed. Acute sports injury processes will include osseous,
osteochondral and ligament injury. Chronic overuse injuries to the tendons,
osteochondral unit and soft tissue impingement syndromes will be illustrated.
Learning Objectives:

1. To learn the anatomy of the ankle.

2. To learn the evaluation of common ankle injuries.

A-266 14:45

B. Shoulder injury
M. Zanetti; Zurich/CH (marco.zanetti@hirslanden.ch)

Standard radiographs, MR imaging, CT and ultrasound provides clinically
useful information in detecting and characterizing injuries of the rotator cuff,
cartilage, labrum and bone. The appropriate use of these modalities in
common and uncommon shoulder injuries will be demonstrated in an
interactive session. Tips and tricks will be given with the special focus on the
normal anatomy, variants and potential pitfalls.

Learning Objectives:

1. To review the anatomy of the shoulder in three dimensions.

2. To learn the evaluation of common shoulder injuries.

14:00 - 15:30 Studio 2017

Joint Session of the ESR and ERS

ESR/ERS

Novel strategies in idiopathic interstitial
pneumonia

Moderators:
K.M. Antoniou; Iraklion/GR
C.M. Schaefer-Prokop; Amersfoort/NL

A-267 14:00

Updated clinical practice guidelines for classification
A.U. Wells; London/UK (RBHILD@rbht.nhs.uk)

Updated clinical practice guidelines for classification. The 2011
ATS/ERS/JRS/ALAT guidelines for the diagnosis of idiopathic pulmonary
fibrosis (IPF) serve to identify a large sub-group of IPF patients in whom a
confident diagnosis can be made with, based upon a) typical HRCT findings of
usual interstitial pneumonia (UIP) or b) UIP at surgical biopsy when HRCT
appearances are atypical. However, guideline criteria fail to diagnose at least
50% of IPF patients, due to concerns about mortality associated with
diagnostic surgical biopsy. Developments related to classification and the
diagnostic tools by which disease is classified include: 1) in the 2013 ATS/ERS
updated classification of the idiopathic interstitial pneumonia, a category of
“unclassifiable disease” is formalised and a disease behaviour classification is
proposed as a guide to treatment goals and their achievement. This category
includes a large sub-group of IPF patients not diagnosed using current criteria.
2) The development of cryobiopsy should allow increased use of histologic
data in the formulation of an IPF diagnosis with particular reference to older
patients with greater pulmonary function impairment. 3) A current ERS task
force has proposed an algorithm allowing the formulation of a working
diagnosis of IPF in multidisciplinary discussion in cases not meeting guideline
criteria.
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Learning Objectives:
1. To appreciate the rationale for the roles of pathology, radiology, and
pneumology.
2. To understand strengths and weaknesses of pathology.
3. To become familiar with novel developments in histopathology.
Author Disclosure:

A.U. Wells: Advisory Board; Roche/lntermune, Boehringer Ingeleim, Bayer.
Consultant; Roche/Intermune, Gilead, Boehringer Ingelheim, Bayer. Speaker;
Roche/Intermune, Chiesi, Boehringer Ingelheim, Bayer.

A-268 14:22

CT patterns for classification
N. Sverzellati; Parma/IT

In 2013, the consensus statement on idiopathic interstitial pneumonias (lIPs)
was updated, with the aim of adding further precision to the
diagnosis/management of the IIPs. Radiologists are central to the evaluation of
patients with 1IPs. Radiologists should first distinguish fibrosing from non-
fibrosing entities. The main computed tomography (CT) differential of fibrosing
lung disease is between the usual interstitial pneumonia (UIP) pattern and
other fibrotic patterns such as non-specific interstitial pneumonia (NSIP). When
definite UIP pattern is not fulfilled, the differential between UIP and NSIP
should rely on CT characteristics of reticular opacities and clinical features,
notably age. An important addition is a disease behaviour classification, which
provides a framework for management of cases that are unclassifiable or
where a histologic diagnosis cannot be obtained.
Learning Objectives:
1. To consolidate knowledge about the anatomical and pathological correlates.
2. To learn about the criteria for usual interstitial pneumonia (UIP).
3. To learn about the criteria for non-specific interstitial pneumonia (NSIP).
Author Disclosure:

N. Sverzellati: Speaker; Dr. Sverzellati reports personal fees from Roche and
Boehringer Ingelheim.

A-269 1445

Updated clinical practice guidelines for treatment
V. Poletti; Forli/IT (venerino.poletti@@gmail.com)

IPF is a disorder with a sort of unpredictable behaviour with, broadly speaking,
rapid progressions and slow progressions. Biomarkers such as specific
autoantibodies, morphologic features might be valid indicators of the incoming
lung function decline. The use of less invasive procedures such as
transbronchial cryobiopsy may strengthen the clinical-radiologic correlation and
allow identification of new imaging markers of the disorder that could have
diagnostic and prognostic impact (presence of upper lobe subpleural
thickening-elastotic fibrosis, nodular calcifications, peripheral bronchiolar
proliferation, etc.). Also genomic studies on lung samples or even culture of
cells obtained by this method could increment the "personalized diagnostic and
therapeutic" approach. So far, however, specific antifibrotic drugs are identified
as efficacious in reducing the functional decline in IPF subject and in reducing
the mortality risk. Clinicians' task is to clearly define patients with a high
probability diagnosis of IPF (not only according to rigid guidelines but also
taking into account the clinical profile/clinical behaviour, data provided by
biomarkers, CT scan and morphology) to adjust the therapy for the single
patient. Learning points: clinical diagnosis of IPF, treatment of patients with a
high probability diagnosis of IPF, identification of new effective endpoints to
design clinical trials and identification of new efficacious drugs.
Learning Objectives:

1. To learn about the clinical course and prognosis.
2. To consolidate knowledge about the standard therapy.
3. To become familiar with novel therapies.
Author Disclosure:

V. Poletti: Advisory Board; oche, Boehringer Ing. Speaker; oche, Boerhinger
Ing, Chiesi.

A-270 15:07

CT and MRI for monitoring therapy response and inflammatory activity
J.A. Verschakelen; Leuven/BE (johny.verschakelen@uz.kuleuven.ac.be)

Being an integral tool in the multidisciplinary team approach of idiopathic
interstitial pneumonias (IIPs), CT helps to make the diagnosis and may predict
prognosis and survival. However, since it is clear now that less typical CT
patterns may also be predictive of pulmonary fibrosis and especially since the
recent successful introduction of antifibrotic therapy, there is a growing need
for a more accurate prognostic evaluation and for an accurate assessment of
longitudinal behaviour and response to treatment. While monitoring prognosis
and therapy response is predominantly based on clinical data (pulmonary
function tests), many methods to quantify disease with CT (and few with MRI)
ranging from visual estimates to the use of sophisticated software were
developed and used although mostly in study circumstances. In this
presentation, the need for prognostic and therapy response imaging and the

potentials and pitfalls of (semi)quantitative imaging biomarkers will be
discussed. Using imaging biomarkers is challenging since both qualitative and
(semi)quantitative measurement results reflect the effect of different processes
like inflammation, fibrosis and lung destruction that interact with each other,
vary in time and may be different in different parts of the lung. In addition,
some of these processes are not well understood. Especially, estimating the
amount of inflammation may be difficult, although novel techniques to image
inflammation have been proposed. A short review of these techniques will be
given.

Learning Objectives:

1. To consolidate knowledge about the rationale for therapy response imaging.
2. To learn about quantitative imaging biomarkers.

3. To become familiar with novel options of imaging inflammation.

14:00 - 15:30 Room M 3

ESOR Session

How to gain and maintain quality
education in radiology

Moderators:
N. Gourtsoyiannis; Athens/GR
P.M. Parizel; Antwerp/BE

A-271 14:00

Introduction
P.M. Parizel; Antwerp/BE

A-272 14:05

ESOR in action 2017
N. Gourtsoyiannis; Athens/GR (gournick@gmail.com)

A-273 14:15

How to improve education in radiology
S.J. Golding; Oxford/UK (stephen.golding@nds.ox.ac.uk)

Most radiologists require teaching skills: there is always someone to teach,
whatever the professional setting. Academic radiologists have undergraduate
and postgraduate students but all radiologists may teach clinicians, technicians
and nurses. These skills begin with understanding both the needs and the
viewpoint of the particular student and ensuring that teaching exchange is
bilateral and interactive. An ability to understand and set an appropriate
learning environment is essential, as is a broad knowledge of the methods of
teaching delivery which may be employed. In addition to traditional methods,
these include computer-based methods, e-learning approaches and use of
social media: radiology lends itself well to such methods. An understanding of
the mental process which takes place in learning and the role of student
assessment in driving this should be acquired by all teachers. The effective
teacher of radiology will possess the widest armamentarium of approaches to
teaching and will be able to adapt these to the needs and circumstances of the
individual student. They will also proactively practice self-improvement by
obtaining regular feedback from their students and colleagues and by attending
courses and studying the educational literature. Ideally, radiologists will always
be represented on the bodies which set students’ curricula and define their
learning outcomes.

A-274 14:30

Feeling confident? Evaluating competencies
O. Kolokythas; Seattle, WA/US (orpheus@uw.edu)

Development of competency and professionalism of medical trainees is
fostered by regular self-reflection and assessment. While promoted and
recommended by national and local educational authorities, the
implementation of a robust evaluation process in clinical routine might be
challenged by many factors including lack of formal assessment tools, time
constraints, absence of incentives, subjective decision making and non-
separation of performance related and professional issues. Two basic forms of
assessments are being distinguished: A) verbal feedback, which is based on
informal communication, is instant, spontaneous, personal and specific, is
given by one peer and is related to one situation; B) written evaluation, which is
based on a standardized structured approach, is scheduled to occur regularly,
done by more than one peer, assessing competency and professionalism over
a period of time. Requirements to a robust assessment process include
standardization, consistency, objectivity, specificity, relevance, validity, impact,
practicability, timeliness, efficiency, availability, comparability, confidentiality,
transparency and stability of systems. Since a purely number-based approach
on competency and professionalism is of poor prognostic value, individual
comments are a precious asset to the assessment process and allow for
documentation of more specific nuances without jeopardizing overall efficiency
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of the process for all. Demands on trainees and peers to successfully
participate in a standardized evaluation process include the willingness to
promote the quality of education, the commitment to regularly participate in the
process, readiness for realistic self-reflection of trainees and commitment of
peers to openly address deficiencies of trainees using a fair and non-subjective
approach.

Author Disclosure:

0. Kolokythas: Other; Editor of SOCRATES digital evaluation system.

A-275 14:45

Lifelong learning: stay sharp in the field of radiology
B. Ert-Wagner; Munich/DE (Birgit.Ertl-Wagner@med.uni-muenchen.de)

The performance and reporting of radiological procedures and of image-guided
interventions is a complex clinical act, which only appropriately trained
physicians should embark on. The European Training Curriculum for Radiology
recommends a five-year training period in radiology, consisting of Level |
training for the first three years followed by two years of a more flexible Level Il
training scheme with potential special interest rotations during the last two
years. lts content is based on knowledge, skills, competences and attitudes.
The European Diploma in Radiology (EDiR) can be undertaken after a five-
year training period in radiology. In addition to the Level | and Il curricula of the
ETC, the level Il curriculum provides the content basis for subspecialisation.
To stay sharp in the field of radiology, it is of utmost importance to remain on a
path of lifelong learning. Important tools include not only lectures and
workshops at conferences but also online resources.

A-276 15:00

Find your mentor and stick together
C.A. Minoiu; Bucharest/RO (costin.minoiu@gmail.com)

Mentorship is widely accepted as an important component of development in
most medical specialities; however, radiology residents, in many training
centres in Europe, lack mentoring. The present talk highlights the importance
of a reciprocal collaboration between junior and senior professionals with the
primary goal being the nurturing of the junior professional’s future pathway,
mentoring relationships being critical for the professional development and
career advancement. The role of the mentor should be focused both on
professional and personal development of the mentees based on their needs
and according to a well-defined specific teaching agenda. For a successful
mentoring relationship, potential barriers should be understood, and specific
pathways for improved implementation of mentor programmes should be
defined to allow a good matching system between compatible mentors and
mentees. Although the importance of mentorship in facilitating both
professional and academic research careers has been largely described, little
is understood about early career research mentorship for residents. Successful
mentoring programs have been associated with increased involvement in
research, enhanced career satisfaction, and pursuit for academic careers.
Such programs can help at an individual level as well as at an institutional one,
widening networking and cross-disciplinary research and clinical
collaborations.

15:15

Awards

14:00 - 15:30 Room M 4

E? - ECR Academies: Spinal Imaging

E®*719

Spine: osseous lesions
A-277 14:00

Chairman's introduction
F. Kainberger; Vienna/AT

Osseous lesions of the vertebra, mainly manifesting as signal alterations of the
bone marrow, are challenging because of the sometimes only subtle
differences among these entities. Indications drive the proper work-up
especially in these situations: Spondylarthropathies may be suspected
clinically with a sensitivity of more than 70 percent. Skeletal metastasis,
plasmocytoma and primary bone tumours are in many cases part of a step-
wise oncologic workup. Bone marrow hyperplasia can be better differentiated
from hematopoetic diseases better when knowing the life-style parameters.
The red-flags concept has only in part been proven helpful and may be
replaced by more sophisticated questionnaires. The investigation with
projection radiography and MRI should include in many of these cases the
whole-spine. In rheumatic and infectious inflammatory diseases the sacrum
and the sacroiliac joints must be included. The interpretation of focal spinal

lesions relies on the differentiation of osteolytic or sclerotic bone lesions.
Pitfalls may be avoided by exactly differentiating the localisation within the
vertebra and the patterns of bone marrow edema. Tricky lesions are atypical
hemangioma, metastasis with a mixed pattern, lytic-expansile fibrous dysplasia
and SAPHO. Diffuse spinal abnormalities mainly manifest as osteoporotic on
projection radiographs or bone marrow changes with MRI. Diffuse
haematopoetic marrow hyperplasia may be due to chronic anaemia, infection,
chemotherapy, adiposity in females, heavy smoking and long-distance running.
In conclusion, the diagnostic workup of osseous spinal lesions, mainly the
indications for imaging, has changed and is continuously changing.

Session Objectives:

1. To establish a structured indication basing on clearly pre-defined questions.
2. To understand the distinct patterns of osseous spine lesions on projection
radiographs and MRI.

A-278 14:05

A. Primary bone tumours
J.L. Bloem; Leiden/NL (j.I.bloem@Iumc.nl)

Metastases and myeloma are much more frequent than primary tumours of the
spine. Only mature haemangiomas and enostosis are frequent asymptomatic
incidental findings in the spine. In patients younger than 30 years, primary
osseous tumours do occur with an incidence of <5% of primary osseous
tumours, and may present with pain, associated scoliosis, or neurological
symptoms. Most of these, with the exception of Ewing sarcoma (and its
metastases) and osteosarcoma are benign and include osteoid osteoma,
osteoblastoma, ABC, Langerhans cell histiocytosis, giant cell tumour, and
vascular haemangiomas. These aforementioned tumours constitute 80% of all
primary osseous tumours in the spine. In patients >30 years, some of these
benign conditions are also seen (giant cell tumour), but malignant tumours
(chordoma, lymphoma) are becoming more frequent. Benign lesions that are
increasingly diagnosed and have specific features are hibernoma and benign
notochord tumour. Normally primary osseous tumours of the spine can be
differentiated using radiologic criteria from metastases and infection.
Radiological features used in diagnosis that will be discussed include location
in the spine (sacrum: chordoma, GCT. Location in posterior elements: osteid
osteoma, osteoblastoma, osteochondroma), MR signal intensity (low Sl in
GCT), presence of marked reactive changes (osteoid osteoma, osteoblastoma,
Langerhans cell histiocytosis, chondroblastoma), CT density, morphology, way
of extending into nearby anatomical structures.

Learning Objectives:

1. To learn how to use MR parameters to suggest a specific diagnosis.

2. To learn how to use radiographic and clinical parameters to suggest a
specific diagnosis.

3. To identify the new types of spinal tumours and their radiological features.

A-279 14:33

B. Early diagnosis of spondyloarthropathies
J.A. Narvaez; Barcelona/ES (jose_a_narvaez@hotmail.com)

The use of magnetic resonance imaging (MRI) has changed the understanding
of SpA. The ability of MRI to directly detect typical inflammatory changes
makes possible to establish the diagnosis early in the disease, when
radiographs are normal (non-radiographic axial SpA). Detection of
inflammatory changes (bone oedema) on MRI of the sacroiliac joints has been
included as a major criterion in the Assesment of Spondyloarthritis
International Society (ASAS) classification criteria for axial SpA. Although not
included in these ASAS criteria, MRI of the spine is an useful tool in the
diagnosis, because spinal involvement may occur prior to or even without
sacroiliitis. The lesion type most characteristic for SpA on spinal MRI is bone
oedema at one or more of the four corners of vertebral bodies (called
anterior/posterior spondylitis). Bone oedema in the lateral body and posterior
arch of the spine (costovertebral arthritis, spinal ligaments enthesitis) is highly
specific, but their use for diagnostic purposes was limited by low sensitivity.
Fatty deposition at the vertebral corners is typical for axial SpA, but lacks
specificity, because may also be seen as a consequence of degenerative disc
disease. MRI of the spine may also be used to: a) assess and monitor disease
activity, b) predict outcome/severity, since MRI vertebral corner inflammatory or
fatty lesions are associated to the development of new radiographic
syndesmophytes, and c) predict treatment effect, because extensive bone
oedema on MRI, particularly in the spine in patients with AS, is a good
predictor to clinical response to anti-TNF-alpha treatment in axial SpA.
Learning Objectives:

1. To identify the MR features in the axial skeleton of early
spondyloarthropathies.

2. To differentiate systemic inflammatory changes from other entities.

3. To learn the importance of imaging in patients managing and outcome.
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A-280 15:01

C. Diffuse bone marrow disorders: myeloma and metastases
A. Baur-Melnyk; Munich/DE (Andrea.Baur@med.uni-muenchen.de)

Multiple myeloma represents a malignant bone marrow neoplasia in which a
monoclonal strain of atypical plasma cells proliferate. Due to various
therapeutical options and due to the large variance in survival, the sensitive
detection of myeloma involvement of the skeleton is mandatory to enable for
an accurate staging. In MRI, 5 different infiltration patterns can be found. The
most sensitive imaging method for multiple myeloma is MRI. Whole body MRI
is superior to conventional skeletal survey and whole body MDCT. On the
other hand, MDCT is the method of choice for displaying osteolysis and
determining the fracture risk. Durie and Salmon staging system created in
1975 is the most widely used clinical staging system. It combines laboratory
and imaging data (x-rays). In 2003, the Durie and Salmon PLUS staging
system has been released, which includes whole body MRI and or PET-CT
data. Bone metastases are the most common secondary bone tumours of the
spine. CT can clearly demonstrate tumour matrix and the extent of osseous
destructions. The radiologist should give a fracture risk assessment. MRl is the
most sensitive method for metastasis detection by showing directly bone
marrow involvement. Different pseudotumours and bone marrow lesions and
variations can mimic metastases. Sometimes malignant collapse of a vertebra
is the first sign of a malignancy. It is of clinical importance to differentiate it from
an acute benign osteoporotic vertebral collapse. Morphologic as well as special
sequences, such as DWI, can help in finding the correct diagnosis.

Learning Objectives:

1. To discuss the advantages and disadvantages of MR, CT, and PET/CT in
diagnosis.

2. To identify MR features in multiple myeloma and metastasis.

3. To know the imaging role in treatment planning and monitoring therapy of
metastases and myeloma.

14:00 - 15:30 Room M 5

Joint Course of ESR and RSNA (Radiological Society of North
America): Hybrid Imaging

MC 728
Hybrid imaging of the brain

Moderators:
A. Drzezga; Cologne/DE
K. Riklund; Umeal/SE

A-281 14:00

A. Neurodegenerative disorders
H. Barthel; Leipzig/DE (Henryk.Barthel@medizin.uni-leipzig.de)

Integrated PET/MRI systematically offers a complementary combination of two
modalities which has often proven itself superior to the single modality
approach in the diagnostic workup of neurodegenerative diseases. Emerging
brain PET tracers, like amyloid or tau tracers, technical advances in multi-
parametric brain MRI and obvious workflow advantages may enable brain
PET/MRI to significantly improve diagnostics of dementia disorders and
Parkinsonian syndromes. Moreover, simultaneous PET/MRI is well suited to
study complex brain function in which fast fluctuations of brain signals (e.g.
related to task processing or in response to pharmacological interventions)
need to be monitored on multiple levels. Further, brain PET/MRI is considered
the ideal tool for anti-neurodegenerative drug testing.
Learning Objectives:
1. To learn about pathophysiology in neurodegenerative disorders.
2. To learn about different tracers and how to interpret the findings.
3. To understand the role of hybrid imaging in neurodegenerative disorders.
Author Disclosure:

H. Barthel: Consultant; Piramal Imaging. Speaker; Siemens Healthcare,
Piramal Imaging.

A-282 14:30

B. Brain tumours
J. McConathy; St. Louis, MO/US (jmcconathy@uabmc.edu)

Neuroimaging with positron emission tomography (PET) and magnetic
resonance imaging (MRI) plays a critical role in the diagnosis, treatment
planning, and post-treatment evaluation of patients with primary and metastatic
brain tumours. This presentation will discuss the use of molecular
neuroimaging in conjunction with MRI for neuro-oncology. The use of [F-
18]FDG and radiolabeled amino acids will be reviewed, and the potential
applications of PET/MRI for brain tumour imaging will be presented.

Learning Objectives:
1. To get an overview of brain tumours and tracers used.
2. To learn how to interpret the examinations.
3. To understand the role of hybrid imaging of brain tumours.
Author Disclosure:
J. McConathy: Advisory Board; Blue Earth Diagnostics. Consultant; Siemens
Healthcare, GE Healthcare.

A-283 15:00

C. Interactive case discussion (part 1)
H. Barthel; Leipzig/DE (Henryk.Barthel@medizin.uni-leipzig.de)

Integrated PET/MRI systematically offers a complementary combination of two
modalities which has often proven itself superior to the single modality
approach in the diagnostic workup of neurodegenerative diseases. In this
presentation, interesting case examples of neurodegenerative disorders will be
discussed. It will be demonstrated how combined PET/MRI simplifies and
improves early and differential diagnosis.
Learning Objectives:
1. To learn about evaluation of hybrid imaging in neurodegenerative disorders.
2. To learn about evaluation of hybrid imaging of brain tumours.
Author Disclosure:

H. Barthel: Consultant; Piramal Imaging. Speaker; Siemens Healthcare,
Piramal Imaging.

A-284 15:15

C. Interactive case discussion (part 2)
J. McConathy; St. Louis, MO/US (jmcconathy@uabmc.edu)

Learning Objectives:
1. To learn about evaluation of hybrid imaging in neurodegenerative disorders.
2. To learn about evaluation of hybrid imaging of brain tumours.
Author Disclosure:

J. McConathy: Advisory Board; Blue Earth Diagnostics. Consultant; Siemens
Healthcare, GE Healthcare.

16:00 - 17:30 Room A

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

E® 821
Paediatric radiology for the general
radiologist

A-285 16:00

A. Fractures in children
K.J. Johnson; Birmingham/UK (karl johnson@bch.nhs.uk)

Traumatic injury and fracturing is one of the commonest reasons why children
present to hospital and undergo radiological investigation. The anatomy and
physiology of the growing skeleton is different to that of adults and as a
consequence, some of the fractures and injuries are unique to children. This
presentation will demonstrate the various types of incomplete fracture which
occur within the more plastic skeleton of the child. It will detail the different
types of Salter-Harris fractures which can occur across the unfused growth
plate. The differences in relative strength of bone and ligamental attachments
which are seen in children and the consequences of the different types of
injuries which can occur will be illustrated. The importance of recognising
normal variants of growth from pathological change will also be highlighted.
The importance of understanding the child's development and mobility and how
this correlates with the injury patterns seen in normal childhood will be
discussed along with an understanding of the injury patterns and fracture types
which occur from inflicted physical injury.

Learning Objectives:

1. To become familiar with different traumatic fracture types.

2. To identify possible criteria for child abuse.

A-286 16:45

B. MRI-typical paediatric applications in musculoskeletal imaging
A.M.J.B. Smets; Amsterdam/NL (a.m.smets@amc.uva.nl)

Musculoskeletal MRI plays an important role in the diagnosis of developmental,
metabolic, infectious, inflammatory, traumatic and oncologic diseases in
children and adolescents. Before skeletal maturity, imaging characteristics are
influenced by the transformation of cartilage to bone and the conversion of red
to yellow bone marrow. These features are to be taken into account both for
the choice of sequences and parameters as for image interpretation. The
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processes of growth also affect the mechanisms of trauma and infection and
the types of conditions that can be encountered in childhood and adolescence.
Indications for paediatric musculoskeletal MRI and MRI findings in paediatric
musculoskeletal disorders will be discussed.

Learning Objectives:

1. To learn indications of paediatric MRI.

2. To become familiar with MR imaging findings in children.

16:00 - 17:30 Room B

Special Focus Session

SF 8

The postoperative abdomen: lost in
translation?

A-287 16:00

Chairman's introduction: Presentation of a challenging case
Y. Menu; Paris/FR (yves.menu@sat.aphp.fr)

Previous surgery is always a major difficulty when reporting on abdominal
imaging. Some surgery is quite obvious, like hepatectomy or colectomy, some
may be less apparent like by-pass, complex bowel surgery or even atypical
liver resection. Knowledge of the exact surgical procedure is critical for the
radiologist. This is even more true when looking for complications as some are
quite specific. Differentiating fistulae, abscesses and bowel loops can be really
challenging. Defining criteria for bowel obstruction is tricky. This session
intends to clarify the most common clinical situations, allowing the radiologist to
fully understand the specific situations and to enhance the dialogue with the
surgeon.

Session Objectives:

1. To learn about the most common complications following abdominal

surgery, either immediate or delayed.

2. To become familiar with the most common surgical procedures and to
understand the mechanism of complications.

3. To be able to detect these complications with imaging methods, and to
understand the principle of management, including conservative, interventional
and/or surgical treatments.

A-288 16:05

Inflammatory complications (peritonitis, abscess)
Z. Tarjan; Budapest/HU (ztarjan@gmail.com)

Postoperative complications can be general or specific to particular operations.
Infections may occur in the operative site or organ, like wound infection, biliary
infection or UTI and the peritoneum may be contaminated during or after
surgery. Anastomotic leaks, traumatic organ injuries like lacerations and
haematomas may develop to form abscesses. Abscesses can be categorised
as intraperitoneal retro/subperitoneal or visceral. Pathways of infection are
related to well-defined anatomical structures but may extend to contiguous
structures and erode boundaries. In the early postoperative period, fever may
be caused by tissue necrosis at the operation site. In a few days later sepsis,
wound infection and abscess formation may start. Around 5 days after surgery
anastomosis breakdown, fistula formation, wound infection and distant site
infections may occur. Pelvic collections usually form in the first week, while
subphrenic collections tend to form later. Inflammatory damage of vessels in
the operation field often results in late postoperative bleeding. CT is the most
widely used modality to detect postoperative conditions. Exams should be
tailored to be able to demonstrate the altered anatomy, signs of peritonitis,
possible source of leakage and collections. Imaging features of inflammatory
complications and checklist of critical findings related to different abdominal
and pelvic operations will be shown. The team of clinicians, surgeons and
radiologists should always discuss treatment options and minimal invasive
techniques are preferred; therefore, radiological intervention plays a major role.
CT, US, EUS and image fusion (technical or cognitive) may help to guide the
intervention.

Learning Objectives:

1. To learn about the incidence of immediate postoperative inflammatory
complications and their outcome.

2. To understand the surgical procedures that are most commonly exposed to
inflammatory complications.

3. To be able to detect inflammation and abscesses and to identify direct and
indirect signs of leakage.

4. To understand the discussion about treatment, conservative, surgical or
interventional.

A-289 16:23

Vascular complications (bleeding, thrombosis, ischaemia)
R. Nolz; Vienna/AT (richard.nolz@meduniwien.ac.at)

Immediate vascular complications after abdominal surgery require early
detection and treatment. Their incidence depends on different factors, including
patient characteristics, complexity of surgery and surgeon’s learning curve.
Transplantations are the surgical procedure most frequently affected by
vascular complications in up to 20%. Imaging has a fundamental role in the
postoperative period to screen for complications and to monitor the recovery
process. Multidetector contrast material-enhanced computed tomography
(MDCT) is the gold standard to detect immediate vascular complications.
Delayed application of MDCT is leading to a higher patients mortality and
morbidity. Accurate interpretation of postoperative findings requires that
radiologists have sound knowledge and understanding of surgical procedures
and related surgical anatomy. Most postoperative vascular complications
provide a fertile ground for interventional radiology (IR), which can circumvent
a major surgery on most occasions. The minimally invasive nature and lower
morbidity associated with IR procedures make them preferable to similar
surgical procedures.

Learning Objectives:

1. To learn about the incidence of immediate postoperative vascular
complications and their outcome.

2. To understand the surgical procedures that are most commonly exposed to
vascular complications.

3. To be able to manage the diagnostic strategy using appropriate imaging
modalities.

4. To understand the role of intervention.

A-290 16:41

Postoperative obstruction
A. Palkd; Szeged/HU (palkoand@gmail.com)

Post-operative complications, including gastrointestinal obstruction may be
responsible for increasing morbidity and mortality. Recognition of early signs
and identification of cause, location and type of immediate and late
postoperative obstruction is a difficult task that may not be accurately
accomplished by clinical examination. Imaging plays a paramount role in
properly detecting and characterising such conditions, allowing for a timely and
adequate treatment. Detection, diagnosis and differential diagnosis may be
challenging because of the atypical postoperative anatomy and the effect of
the underlying disease. Understanding their influence on imaging appearance
is critical for correct diagnosis. Plain abdominal x-ray examination may be of
littte use in the immediate postoperative cases because of the commonly
present paralytic ileus obscuring any characteristic signs and also not
sufficiently accurate in most late postoperative cases. Barium examinations are
usually not performed in acute abdominal conditions. Ultrasound does not play
a significant role in the exploration of gastrointestinal pathology. Computed
tomography with or without endoluminal contrast is the proper diagnostic
modality to establish the definitive diagnosis; however, being familiar with
typical signs of postoperative conditions (inflammation, infection, adhesion,
dysfunction, volvulus, herniation, etc.) resulting in mechanical obstruction is
mandatory to make an accurate and timely diagnosis.
Learning Objectives:

1. To learn about the incidence of immediate and long-term intestinal
obstruction after surgery and/or radiotherapy.
2. To understand the mechanism of obstruction related to previous surgery,
including adhesion, volvulus, internal hernia and recurrence/complication of
initial disease.
3. To be able to detect obstruction, characterise the mechanism and evaluate
the severity.
4. To feed the discussion of conservative vs surgical treatment.
Author Disclosure:

A. Palké: Advisory Board; Affidea.

A-291 16:59

Complications of weight-loss surgery
M. Rengo; Latina/IT (marco.rengo@gmail.com)

Obesity is a disease that has reached epidemic proportions around the world.
During the past 20 years bariatric surgery has become an increasingly popular
form of treatment for morbid obesity. The most common bariatric procedures
performed include laparoscopic Roux-en-Y gastric bypass, laparoscopic
adjustable gastric banding and laparoscopic sleeve gastrectomy. Fluoroscopic
upper gastrointestinal examinations and abdominal computed tomography
(CT) are the major imaging tests used to evaluate patients after these various
forms of bariatric surgery. We will illustarate the common bariatric surgical
procedures, the imaging procedures accordingly to become familiar with the
normal post-operative anatomy and to appreciate the role of imaging in the
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assessment of suspected immediate and long-term postoperative
complications.

Learning Objectives:

1. To learn about the main surgical techniques of bariatric surgery and to
understand the mechanism of the most common immediate and delayed
complications.

2. To be able to identify the normal post-surgical appearance on imaging
methods.

3. To detect the main complications associated with bariatric surgery on
imaging methods.

17:14
Panel discussion: Where might we go wrong and how can we avoid it?

16:00 - 17:30 Room C

Chest

RC 804

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

A-292 16:00

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

The diagnosis of diffuse parenchymal lung diseases (DPLD) is one of the most
challenging tasks in radiology. As DPLD include more than 200 diseases, the
diagnosis frequently requires an extensive workup in which HRCT plays a
central role. HRCT is not only essential in the detection of DPLD, but even
more important in providing a brief differential diagnosis. Some DPLD, like
Langerhans cell histiocytosis or lymphangioleiomyomatosis, can even be
diagnosed confidently with HRCT alone. Given the large number of DPLD, the
HRCT diagnosis of DPLD requires a systematic approach, and should be
based on an analysis of the CT patterns, which can be classified into four
categories: increased lung densities, decreased lung densities, a linear pattern
and a nodular pattern. A prerequisite for the analysis of the CT pattern is a
knowledge of the anatomy of the lung, with a fundamental understanding of the
architecture of the secondary pulmonary lobule in particular. The secondary
pulmonary lobule is the smallest anatomical unit of the lung, bordered by
connective tissue septa. An analysis of HRCT images should aim to narrow the
differential diagnosis by attributing CT patterns to the components of the
secondary pulmonary lobule: the interlobular septa, the centrilobular structures,
or the lobular parenchyma. Such a structured approach can provide a narrow
list of differential diagnoses and thereby guide additional steps to diagnose the
underlying disease.
Session Objectives:
1. To emphasise the importance of anatomy in reading CT.
2. To appreciate the necessity of defining patterns to improve CT diagnoses.
Author Disclosure:

H. Prosch: Advisory Board; Boehringer Ingelheim, Roche. Speaker;
Boehringer Ingelheim, Roche.

A-293 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 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. 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.

A-294 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-295 16:51

C. Ground glass opacities (GGO) and consolidation
J. Vogel-Claussen; 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 the 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; Boehringer Ingelheim, Novartis, Bayer.
Research/Grant Support; Siemens.

17:14
Panel discussion: Is it always easy to detect a pattern? Tips for success
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16:00 - 17:30 Room X

Joint Session of the ESR and EORTC

Imaging biomarker and education for
multicentre clinical oncological trials

Moderators
N.M. deSouza; Sutton/UK
Y. Liu; Brussels/BE

A-296 16:00

Imaging as primary endpoint in clinical trials: perspective of the EORTC
Y. Liu; Brussels/BE (yan.liu@eortc.be)

Imaging biomarkers have evolved in clinical trials, thanks to improvements in
conventional imaging and innovation in advanced imaging techniques. Imaging
biomarkers play key roles as outcome measures in trials, and are also used for
patient selection, stratification, and safety monitoring tools (measure harm or
lack of harm related to treatment). Despite the obvious values of imaging, the
integration of imaging biomarkers into trials faces various challenges, such as
the complexity of imaging techniques, lack of standardization across
multivendor platforms, and paucity of optimized trial design and operational
support. Those pitfalls become more apparent, especially in centers with little
experience in clinical trials that involve imaging. A risk management approach
will be introduced in the presentation, to manage trials with imaging endpoints.
It could be a useful tool for prioritization, and avoid undue cost and eventually
decreases trial attrition rate. An initial risk assessment plan should be
performed before study initiation, which might be achieved with a
multidisciplinary team, including imaging experts, clinicians, and study project
managers. The risk plan should also be reviewed and updated throughout the
trial, to ensure that actions have been or will be taken. This session will set the
scene for discussion with imaging experts, to improve the implementation and
utilization of imaging biomarkers within clinical trials.

Learning Objectives:

1. To become familiar with the importance of imaging biomarker in oncologic
trials.

2. To learn about the role of the Imaging group of the EORTC.

3. To appreciate how standardisation and quality assessment enhances the
role of imaging in oncologic trials.

A-297 16:22

Imaging biomarker for clinical trials in brain tumours
M. Smits; Rotterdam/NL (marion.smits@erasmusmc.nl)

Gliomas are the most common primary brain tumours and constitute a group of
tumours with heterogeneous clinical behaviour, with many therapeutic agents
under investigation for their effectiveness. The assessment of treatment effect
is, however, not without difficulty. It is on the one hand hampered by therapy-
related changes which can be indistinguishable from tumour progression, such
as pseudoprogression or radiation necrosis, and on the other hand by a
phenomenon called pseudoresponse, occurring in the context of anti-
angiogenic treatment, in which contrast enhancement diminishes unrelated to
an actual anti-tumoural effect. New, preferably quantitative, markers of
response are desperately needed to assess treatment response as accurately
and early as possible within the context of a clinical trial. Furthermore, recent
insights indicate that the clinical heterogeneity of glioma behaviour can - at
least in part - be attributed to the tumour genotype. In the context of clinical
trials, it is adamant that patients are correctly stratified according to their
tumour genotype, which at this point in time can only be determined from
tumour tissue acquired through biopsy/surgery. To avoid such invasive
procedures, as well as to obtain a full overview of the tumour and its
heterogeneity, and to be able to follow changes over time, imaging can play an
important role using a radiogenomic approach. In this presentation, | will
discuss the current and potential imaging markers of glioma biological
behaviour and response to treatment, and the challenges for implementation in
clinical, multicentre trials.
Learning Objectives:
1. To consolidate knowledge about state-of-the-art quantitative MRI.
2. To learn about standardisation and validation.
3. To appreciate the value of quantitative MRI in tumour grading and therapy
response.
Author Disclosure:

M. Smits: Consultant; Independent reviewer for Parexel Intl. Corp. for the trial
EORTC-1410.

A-298 16:45

The importance of collaboration between the European Initiative on
Biomarkers Alliance (EIBALL) and EORTC
S. Trattnig; Vienna/AT (siegfried.trattnig@meduniwien.ac.at)

EORTC performs many clinical multicentre trials per year, has 150,000 patients
in its database, with 50,000 in the follow-up stage, and comprises 2000
collaborators. Organizationally, EORTC is subdivided into 18 disease-oriented
groups with their own respective steering committees in which multicentre trials
are planned and performed. The imaging group (comprising radiologists,
nuclear medical physicians, physicists and imaging scientists) is part of the
"Translational Research and Imaging Department® within EORTC, and is
responsible for imaging protocols in multicentre trials, in collaboration with the
disease-specific groups and their steering committees in EORTC. The role of
EIBALL is to strengthen the collaboration with the imaging group of EORTC
with the integration of more radiologists into the imaging group. There is also a
need to integrate more imaging people, particularly radiologists, into the
disease-oriented groups and their respective steering committees of EORTC
where multicentre studies are developed and to which imaging protocols can
be implemented. This will allow clinical validation of different imaging
biomarkers in multicentre trials. Imaging protocols, including quantitative
imaging biomarkers, should be proposed and distributed to the members of
EIBALL, and an expert consensus should be achieved, which then should be
integrated within the EORTC multicentre studies. Imaging protocols that are
acceptable for a number of sites should be established and a program of
quality assurance/quality control should be implemented prior to imaging in
multicentre trials. In planned multicentre projects, potential sites should be
recruited based on a site qualification process for clinical validation of imaging
biomarkers.

Learning Objectives:

1. To become familiar with recent developments of collaboration between
EIBALL and EORTC.

2. To learn about the increasing role of radiologists in oncologic trials.

3. To appreciate the importance of imaging biomarker in multicentre trials.

A-299 17.07

Training possibilities for radiologists involved in clinical multicentre trials
L.S. Fournier; Paris/FR

Aepsiny|

Learning Objectives:

1. To become familiar with education of radiologists for oncologic trials.

2. To learn about the advantages of education for implementation and
evaluation of clinical trials.

3. To appreciate the value of educational courses on clinical multicentre trials
for radiologists.

16:00 - 17:30 Room Z

ESR Working Group on Ultrasound

WG 4

Simulation training in ultrasound

Moderators:
M. Bachmann Nielsen; Copenhagen/DK
V. Cantisani; Rome/IT

A-300 16:00

How to evaluate simulation training
L. Konge; Copenhagen/DK (lars.konge@regionh.dk)

Naturally, we treat our patients according to the best available evidence and
the same principle should be applied to the way we train our future colleagues.
High-quality research in medical education using assessment tools with solid
evidence of validity is needed to create the most efficient training programs.
Learner satisfaction or self-assessed competence is not a valid measure of
learning outcome. Evidence shows that simulation-based training is cheaper
and more effective than traditional apprenticeship training in the early part of
the learning curve. Specific examples of this will be presented at the lecture.
Learning Objectives:

1. To learn the theories behind training assessment in medical education.

2. To understand why some study designs are valid and others are not.

3. To learn about simulation studies in radiology and other medical specialties
(e.g., OB/GYN).



Postgraduate Educational Programme

A-301 16:15

Different ultrasound simulators for different purposes
A. Kabaalioglu; Antalya/TR (adnank@akdeniz.edu.tr)

Simulation training is increasingly becoming an essential part of many
educational activities. Simulation methods have long been used for training the
military personnel, pilots, astronauts and engineers. Medical use of simulation
training is not only limited to basic teaching of “blood draw” or other
interventions that are helpful for the patient safety. Complex interactive
simulator mannequins have been developed for helping medical students to
learn how to act in several clinical scenarios. Moreover, this environment is
regarded as a better standardised evaluation or assessment system.
Ultrasound simulators have been introduced for training the medical personnel
before having “troubled times” during real life scanning. The patients may
complain of the time spent on their body, especially when they have a serious
illness and/or severe pain and anxiety. Besides these factors, safety concerns
regarding tissue heating with long exposures to sound waves, especially
prolonged Doppler use in pregnancy, inhibit the trainer and the trainee to
spend sufficient time on a patient. Ultrasound simulators have been
successfully developed for use in abdominal, obstetrics/gynaecological and
cardiac exams. Interventional models for abdominal and breast biopsies and
vascular access are also available for training the residents or fellows. In this
part of the session, several ultrasound simulators used for medical training will
be presented with advantages and disadvantages. Their potential for future
applications will be discussed.

Learning Objectives:

1. To learn about different types of simulators on the market.

2. To learn about which are suitable for beginners or advanced levels, for
OB/GYN or abdominal, and which can be used for training interventional
ultrasound.

3. To learn about advantages and disadvantages of different types of
ultrasound simulators.

A-302 16:30

US simulation training in student education
R. Badea; Cluj-Napoca/RO (rbadea2012@gmail.com)

Ultrasound is a operator-dependent procedure. Source of errors that should be
avoided are: multimodal picture, real-time data, artefacts, large number of
transducers, diversity and lack of standardisation of machines. Because of
these, ultrasonography is apparently unfriendly and medical students are
reluctant in practising it. Main purpose of implementation of ultrasonography in
education of students should be “sonovisualisation” of some areas to improve
and accelerate the clinical diagnosis. Simulators are educational instruments
that replace the human body. A combination between a model and a
ultrasound machine like computer can replace the ultrasound examination.
Some devices explain images by comparing ultrasound and
anatomical/imaging slices, other devices explain images focusing on small
anatomical area to facilitate “point of care” diagnosis. Advantages are: good
real-time picture; friendly utilisation. Disadvantages are: insufficient connection
to the student curriculum; insufficient versatility; low possibility of simulation of
clinical syndromes or signs (e.g. compressibility, pain, etc). Outcomes depend
on the year of study and educational objectives. In a linear curriculum,
ultrasonography should make the student to understand anatomy and
physiology including pathological phenomenon (blood flow; vascular
stenosis/obstruction; shape/function of heart; anatomical relation between
organs; pathological processes like inflammation, angiogenesis, tumoural
detection/characterisation; evaluation of fluids). Next step should be integration
of ultrasonography into the clinical judgement as geste part of the physical
examination of the patient. Final step should be integration of ultrasound
evaluation in a emergency situation and ultrasound guidance of some simple
invasive procedures.

Learning Objectives:

1. To learn about the basis for training in medical students in US.

2. To learn about reported outcomes from ultrasound simulation training of
medical students.

3. To learn about possible ways of its implementation.

A-303 16:45

Experience with ultrasound simulators in training radiologists
M.L. Ostergaard; Copenhagen/DK (mia.louise.ostergaard@gmail.com)

The traditional apprenticeship training is being challenged by multiple factors
such as time restraints, supervisor shortage, patient's safety and sub-
specialised clinical setups. Simulation-based training may be the answer to a
lot of these challenges and could secure adequate training time and skill level.
In combination with the prevailing approach of competency-based education it
could provide a setup for evidence-based education. In this session, | will give
a recap of what we know about simulation-based training in ultrasound,
present a simulation-based test with solid validity evidence and offer a
perspective on what simulation-based assessment might bring to ultrasound
education.

Learning Objectives:

1. To learn about the present literature on simulation training in abdominal
ultrasound.

2. To understand the level of evidence for the effect of ultrasound simulation
training.

3. To learn about the experience from starting simulation training as part of the
curriculum in Denmark.

17:00
Panel discussion

16:00 - 17:30 Room O

Professional Challenges Session

PC8

How to make best use of cardiac imaging
in a radiology department

A-304 16:00

Chairman'’s introduction
G.l. Kirova-Nedialkova; Sofia/BG (gal.kirova@gmail.com)

Over the past two decades, almost all aspects of imaging diagnostic have
undergone fundamental change. In the light of the advances in technology, the
health care environment and the transit to the patient-oriented medicine, the
need of a reform of the organization and practice is unambiguous. As the
equipment becomes increasingly sophisticated, the ability of the general
radiologist to keep up with the advancing technology will be even further
outperformed. The main goal of the session will be to stress the audience’s
attention to the new tendencies in the development of noninvasive cardiac
radiology and how to narrow the gap between the needs of the society and the
ability of the profession to respond. The relationship between the science and
practice, the applicability and cost effectiveness of new guidelines and the
challenges in implementation working training programmes in a real situation
will be discussed. The panel discussion will focus on the integration of cardiac
imaging in the routine radiology workload and the role of the radiologist into the
multidisciplinary team, addressing the medical decision-making.

Session Objectives:

1. To focus on the needs for and challenges in organising a non-invasive
cardiac imaging programme.

2. To learn about the main factors driving cost-effectiveness in the setting of
cardiac imaging.

3. To understand the process of credentialing and accreditation in the practice
of cardiac imaging.

4. To understand the radiologists’ role as a team player.

A-305 16:06

Starting a cardiac imaging programme
G.A. Krombach; Giessen/DE (gabriele.krombach@uniklinikum-giessen.de)

To successfully initiate an imaging programme serving the needs of an
interdisciplinary team consisting of cardiologists, paediatric cardiologists,
vascular surgeons and cardiac surgeons requires dedicated knowledge
regarding the typical spectrum of questions raised by these referring colleges
as well as of the current guidelines. The radiologist needs to choose the
appropriate modality and to apply the best suited imaging protocol. Reading
the images implies the description of all cardiac pathologies, quantifying
cardiac function, describing extra cardiac pathologies, summarizing all findings
to a final diagnosis and writing a comprehensive report. A specific training
program certified by the respective National radiological society or by the
European society of radiology itself that consists of courses and practical
training provides the necessary knowledge and ensures high quality of cardiac
imaging. A team of technicians must be trained as well to accurately carry out
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imaging protocols. To finally gain the best value from imaging, consistent ways
of communication with the referring physicians have to be established. In
addition to the written report, regular multidisciplinary conferences might be
best suited for radiological departments in larger hospitals, while a timely
structured written report combined with regular personal communication with
the referring physicians might be best suited for radiological practices. With a
structured approach, starting a cardiac imaging programme will be successful.
It gains quality for patients and referring physicians by providing the exact
diagnosis, allowing to choose the best suited therapy and monitoring the
response to the treatment.

Learning Objectives:

1. To understand the challenges for starting a cardiac imaging programme.

2. To learn about requirements for starting a cardiac imaging programme.

3. To learn about the steps necessary for starting a successful cardiac imaging
programme.

A-306 16:28

Cost-effectiveness of cardiac imaging
M.G.M. Hunink; Rotterdam/NL (m.hunink@erasmusmc.nl)

Coronary artery disease (CAD) is one of the leading causes of mortality and
morbidity. This presentation reviews the evidence on comparative cost-
effectiveness of imaging strategies for patients presenting with stable chest
pain symptoms suggestive for CAD. The literature was systematically reviewed
for formal economic evaluations or decision analyses written in English. The
identified studies compared very different testing strategies using very different
methods and provided mostly short-term results. Strategies of no-testing and
stress ECG were underrepresented. Nonetheless, the findings suggest that for
patients with a low to intermediate prior probability of having obstructive CAD,
CT coronary angiography (CTCA) is cost-effective as an initial diagnostic
imaging test in comparison with catheter angiography or other non-invasive
diagnostic tests. If functional testing is required, stress echocardiography or
SPECT are suggested to be cost-effective initial strategies in patients with
intermediate prior probability of CAD. Other functional testing strategies such
as stress ECG and PET scanning have not been studied as extensively.
Catheterisation angiography is cost-effective in patients at a high prior
probability of having obstrucve CAD whom may benefit from
revascularisation.
Learning Objectives:
1. To understand the issues related to cost-effectiveness calculations.
2. To learn how cost-effectiveness in cardiac imaging can be influenced by
different parameters.
3. To learn about the thresholds for cost-effectiveness in cardiac imaging.
Author Disclosure:

M.G.M. Hunink: Advisory Board; EIBIR. Grant Recipient; ESR iGuide. Other;
CUP: Royalties for textbook.

A-307 16:50

Training cardiac imaging in the radiology department
F. Pugliese; London/UK (f.pugliese@qmul.ac.uk)

Due to advances in imaging technology and improved infrastructure
availability, advanced cardiac and cardiovascular imaging applications (cardiac
magnetic resonance, cardiac computed tomography) have become appealing
diagnostic tools in increasing numbers of patients with a range of cardiac
conditions. While a growing body of literature and recently issued clinical
guidelines stress the role of cardiac imaging in contemporary clinical
cardiology, to date the availability of trained staff performing and reading
cardiac imaging appears patchy, geographically variable and insufficient.
Learning Objectives:

1. To understand the challenges of training cardiac imaging.

2. To learn about the ideal training conditions for cardiac imaging.

3. To learn about how to implement cardiac imaging training programmes.

17:12
Panel discussion: Are we ready to integrate cardiac imaging in routine
radiology workload?

16:00 - 17:30 Room N

Head and Neck

RC 808

Pitfalls in interpretation of head and neck
disease

Moderator:
S. Robinson; Vienna/AT

A-308 16:00

A. Anatomical variants without clinical consequence
F.A. Pameijer; Utrecht/NL (f.a.pameijer@umcutrecht.nl)

Variant: "Something that is slightly different". Imaging methods can provide an
extraordinary amount of useful data to specialists treating head and neck
(cancer) patients. It is crucial that these data are used to full advantage of
individual patients. The most important factor in this process is mutual
cooperation between the physicians in charge of patient care and the
diagnostic imaging specialist. Anatomical variants in the head and neck are
frequently encountered and may result in interpretation problems for the
radiologist. Usually, anatomical variants are without clinical consequence.
However, normal variants may simulate diseases not recognized, normal
variants may lead to unnecessary interventions. The presentation aims to
familiarize general radiologists, who have an interest in head and neck
imaging, with common anatomical variants encountered on head and neck CT
and MR studies. Many examples from daily practice will be discussed.
Learning Objectives:

1. To gain insight into the great variability of head and neck anatomy.

2. To be able to recognise pseudo lesions.

A-309 16:30

B. Anatomical variants posing surgical risks
D. Farina; Brescia/IT (nappaje@yahoo.it)

Several anatomic variants may pose a threat during surgery. A large part is
found in the sinonasal region basically due to the widespread use of
endoscopy which, inherently, provides the operator with narrow accesses and
limited exposition of submucosal anatomic structures. Onodi cell is probably
the most feared anatomic threat, because if not correctly indicated by the
radiologist and identified by the surgeon, it generates a high risk of disastrous
intracranial penetration. Similarly, bone dehiscence of the lamina papyracea of
the ethmoid increases the risk of iatrogenic damage, mainly of intrinsic ocular
muscles. The inferior alveolar nerve is at high risk of surgical damage during
molar teeth extraction, particularly when the curved apex of roots embrace the
inferior wall of the nerve canal. In the neck, the main threats are related to
anomalous course of major vessels: not infrequently the common or internal
carotid artery display a medialized course reaching the lateral aspect of the
pharyngeal wall or even protruding in the retropharyngeal space towards the
midline. Simultaneous medial deviation of the arteries on both sides is referred
to as kissing (common or internal) carotids. The risk in these eveniences are
mainly related to the possible effects of a deep biopsy performed by an
unaware surgeon. At the cervicomediastinal junction, vascular rings may
embrace the trachea or the esophagus and, consequently, pose a threat during
intubation or tracheostomy.

Learning Objectives:

1. To learn about structures at risk during functional endoscopic sinus surgery
(FESS).

2. To become familiar with vascular variants in the head and neck.

3. To appreciate surgical anatomical landmarks in the head and neck.
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A-310 17:00

C. Distinct head and neck disease or systemic disease?
M.G. Mack; Munich/DE (m.mack@radiologie-muenchen.de)

Head and neck manifestations of systemic disease is characterized by a
multitude of maladies that have manifestations in the head and neck. This
lecture relates commonly encountered head and neck symptoms and signs to
an array of diseases and disorders that should be considered in the differential
diagnosis. During this lecture, systemic disorders with head and neck
manifestation (e.g. Sjégren's syndrome, Adamantiades-Behcets disease,
granulomatous disease like Wegener's granulomatosis), infectious disease
(e.g. tuberculosis fungal rhinosinusitis and HIV-related disease), malignant
disease (e.g. lymphoma, myeloproliferative disorders and leukaemia,
malignant  melanoma, histiocytosis, sickle  cell anaemia and
rhabdomyosarcoma) or other systemic disorders (e.g. Paget's disease of bone
and fibrous dysplasia) will be presented.

Learning Objectives:

1. To recognise head and neck manifestations of systemic disease.

2. To categorise lesions into different pathologic entities.

16:00 - 17:30 Studio 2017

Genitourinary

RC 807

Imaging of the prostate
Moderator:
P. Puech:; Lille/FR

A-311 16:00

A. MRI staging of prostate cancer
G.M. Villeirs; Ghent/BE

Staging involves the correct assessment of the local tumour situation (T),
involvement of lymph nodes (N) and of distant metastases (M). According to
the European Association of Urology (EAU) Guidelines, assessment of lymph
nodes is only useful in patients with a PSA >10, Gleason score >7, >cT2b.
Imaging can be performed using the well-known size criteria (round node
>8mm, short axis of oval node >10mm) on CT or MRI, but this approach clearly
lacks both sensitivity and specificity. Diffusion-weighted MRI incorporating
morphologic features, MR-lymphangiography using ultra-small particles of iron
oxide (USPIO), and nuclear medicine techniques such as choline- and PSMA-
PET/CT offer higher sensitivity and specificity, but cannot (yet) replace the
current gold standard (pelvic lymphadenectomy). The search for distant
metastases (T) primarily involves skeletal assessment in patients at increased
risk (PSA >20, Gleason >8, cT3-cT4). The current gold standard is the bone
scan, but whole body MRI and new PET tracers seem to be on track to replace
the bone scan as gold standard. In the absence of N+ or M+ disease, MRI can
be used to assess the local status (T). High-resolution T2-weighted images are
used to assess potential extracapsular extension or seminal vesicle invasion.
Although this is a recommended approach according to the EAU guidelines,
the accuracy of such T-staging is currently still quite variable. However,
standardization of scanning techniques for staging and standardization of
diagnostic criteria may solve this problem.

Learning Objectives:

1. To understand the current role of prostate MRI.

2. To learn how to optimise imaging and reporting.

3. Toillustrate the staging approach.

A-312 16:30

B. Pitfalls in MRI of the prostate
V. Panebianco; Rome/IT (valeria.panebianco@uniroma1.it)

Currently, high-quality multi-parametric magnetic resonance imaging (mpMRI)
represents a promising modality for the diagnosis, characterisation and
treatment planning of prostate cancer. However, some physiological changes
in the peripheral and central zone may simulate prostate cancer.
Consequently, mp-MRI often leads to interpreting doubts and misdiagnosis due
to the many interpretative pitfalls that a tissue, whether healthy or treated, may
cause. The detection of prostate cancer on mpMRI can be confounded by
false-positive or false-negative findings. These “false-positive/negative”
findings may occur in each stage of the disease history, from the primary
diagnosis and staging, to post-treatment stage and their recognition is critical
for proper treatment and management. Knowledge of these known pitfalls and
their interpretation can help radiologist to avoid misdiagnosis and consequently
a wrong treatment. PI-RADS score often is decisive for definitive diagnosis and
in particular PIRADS vers. 2 even more based on “dominant sequence” for
each portion of the gland. In the lecture, a wide spectrum of prostate mp-MRI
pitfalls that may occur in clinical practice will be presented, with radiological

and pathological correlation. In addition, some difficult cases focusing on the
presence of cancer in pitfalls will be discussed. In summary, the purpose of this
course is to provide a practical guide to the radiologist for imaging
interpretation in prostate cancer, with a focus on how to discriminate
pathological tissue from the most common pitfalls that may be encountered
during daily clinical practice with the aid of PI-RADS v. 2.

Learning Objectives:

1. To illustrate the classification of the most common pitfalls on mpMRI of the
prostate.

2. To discuss the role of PI-RADS version 2 in interpreting pitfalls in prostate
MRI.

3. To learn how to avoid pitfalls.

A-313 17:00

C. Imaging of PSA recurrence
H.-P. Schlemmer; Heidelberg/DE (h.schlemmer@dkfz.de)

Although radical prostatectomy and radiotherapy are first-line treatment options
for patients with organ-confined prostate cancer, subsequent biochemical
recurrence develop in ca. 40% of the cases. Early detection and precise
localisation of local recurrence and/or systemic cancer spreading is essential
for optimised treatment. Early detection of local cancer recurrent after radical
prostatectomy is particularly challenging, as salvage radiotherapy with curative
intention is achievable only in case of low tumour load and accordingly low
PSA serum levels. Conventional TRUS has limited sensitivity and specificity for
detection of local recurrence. Multiparametric MRI (mpMRI) has been shown to
be superior for detection of local recurrence, although early detection of small
cancer foci is also significantly limited. mpMRI is, furthermore, significantly
limited concerning early detection of lymph node and/or bone marrow
metastases, which is on the other hand essential for prognostic stratification
and individualised therapy. In case of PSA recurrence after therapy highest
sensitivity for cancer detection is achieved by PET, although the accuracy
strongly depends on the radiotracer. In clinical routine, C-11 or F-18 choline
and Ga-68 or F-18 PSMA PET/CT is used most notably. PET/MR imaging
provides additional advantaged by combining the highest sensitivity of PET
with best anatomical referencing and functional tissue characterisation by
mpMR. This lecture will provide an overview about the currently available
imaging methods for detection of recurrence in case of PSA recurrence. Their
clinical relevance will be discussed against the background of the potential
therapy options.
Learning Objectives:
1. To understand the clinical need and indications for advanced imaging in
patients with PSA recurrence.
2. To learn about the potentials of multiparametric MR for the detection of
locoregional recurrence.
3. To become familiar with the clinical impact of PET/CT and PET/MRI using
different radiotracers.
Author Disclosure:

H.-P. Schlemmer: Advisory Board; Siemens Healthineers. Author; Thieme
Verlag. Consultant; Curagita AG. Employee; German Cancer Research
Center, Medical University of Heidelberg. Speaker; Siemens Healthineers,
Bayer Healthcare, Curagita AG.

16:00 - 17:30 Room L 8

EuroSafe Imaging Session

EU3

European Alliance for Medical Radiation
Protection Research (EURAMED)

Moderator:
G. Frija; Paris/FR

A-314 16.00
Introduction of EURAMED
C. Hoeschen; Magdeburg/DE (christoph.hoeschen@ovgu.de)

EURAMED is currently a Joint Initiative of EIBIR. It has been launched in
September as a platform at the Radiation Protection Week 2016. EURAMED is
a platform which is intended to be a counterpart and partner of the existing
platforms MELODI, ALLIANCE, NERIS and EURADOS representing radiation
protection research in Europe. The last four mentioned platforms kind of
determined the research topics in radiation protection research funding in
Europe in the last few years due to their existing Strategic Research Agendas
(SRAs). MELODI and EURADOS did sign memoranda of understanding with
the five associations representing use of ionizing radiation in medical
application (EANM - European Association of Nuclear Medicine; EFOMP -
European Federation of Organisations for Medical Physics; EFRS - European
Federation of Radiographer Societies; ESR and ESTRO - European SocieTy
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for Radiotherapy and Oncology) reviewing the impact of use of ionising
radiation in medicine. The associations initiated with the help of the EU Project
OPERRA the development of a “medical strategic research agenda”. This SRA
is available for the public using the EIBIR webside. The importance of medical
radiation protection research got more prominent and the associations
therefore decided to set up a platform. This platform was already able to foster
the preparation of a proposal for a EURATOM call and to determine a subtopic
for the second CONCERT call. The platform plans to do biannual
actualisations of the SRA and to foster medical radiation protection research by
helping with European calls and develop a corresponding researcher
database. Further developments are planned.

Learning Objectives:

1. To be introduced to EURAMED.

2. To become familiar with how EURAMED has been developed.

3. To learn what its objectives are.

4. To understand how EURAMED could benefit the ESR.

A-315 16:18

Cardiovascular effects of radiotherapy in breast cancer patients:
potential mechanisms
W. Dérr; Vienna/AT (wolfgang.doerr@meduniwien.ac.at)

Most of the clinical endpoints of radiation effects in the heart are clearly
promoted by factors like pre-existing vascular disease, such as atherosclerosis,
and hence must be considered multifactorial. Radiation effects are observed in
the peri- and myocardium, cardiac valves, coronary arteries and the
microvasculature, as well as in the conduction system. In the pericardium, early
inflammatory reactions are uncommon even at high doses of ionizing radiation.
Late pericardial changes are usually asymptomatic, but can develop into
chronic and/or constrictive pericarditis. The dominant late change is pericardial
fibrosis. Myocardial changes follow three phases: acute (within 6 h after
exposure) inflammation, a clinically silent latent phase where myocardial
capillary endothelial cell damage results in capillary obstruction and thrombi
formation, and then local ischaemia and consequent myocardial cell death and
fibrosis. The cardiac valves are also subject to fibrotic transformation, with
unclear radiopathological mechanisms - independent of microvascular
changes, as the valves are avascular - potentially related to direct radiation-
induced differentiation of fibroblasts into collagen-producing fibrocytes. Both
types of cardiovascular morbidity, i.e. coronary artery disease (mainly left
anterior descending and right coronary arteries) through the acceleration of
age-related atherosclerosis and a decrease in capillary density causing chronic
ischaemia and focal myocardial degeneration, are relevant for radiation effects
in the heart. The radiation exposure of the surrounding tissues (particularly the
lung, but also the liver) seems to impact on the clinical manifestation.

Learning Objectives:

1. To become familiar with which CV effects we see in breast cancer treated
patients.

2. To learn how these effects could be optimised in terms of endpoint
specificity.

A-316 16:36

Circulating biomarkers reflecting dose exposure
R. Tamarat; Fontenay-aux-Roses/FR (radia.tamarat@irsn.fr)

Microparticles (MPs) are extracellular membrane vesicles with potent biological
activities. Circulating levels of MPs have been associated with outcome of
several cardiovascular and inflammatory diseases. We conducted a large
prospective study to determine whether the number and/or the type of
circulating MPs could be used as potential biomarkers of rectorragic grade and
severe complications in patients with prostate adenocarcinoma overexposed to
radiation. We also assessed their biological activity with regard to their pro-
coagulant and pro-inflammatory potential. Blood samples were obtained from a
cohort of 217 patients overexposed to irradiation during their radiotherapy.
Flow cytometry analysis of platelet-free plasmas indicated that circulating
levels of Annexin V+ MPs were increased by 3-fold in grade 3/4 patients
compared to grade 0, 1 and 2 patients according to the rectorragic grade.
Platelet-derived MPs constituted the major MPs sub-population while the
endothelial cell and monocyte-derived MPs were increased in grade 3/4
patients compared to the other grades. Clotting assays revealed a trend
towards decreased pro-coagulant activity of MPs in grade 3/4 patients
compared to other groups. MPs from grade 3/4 patients affected the
endothelium activation in a P-selectin manner. High levels of circulating MPs
derived from platelets, endothelial cells and monocytes correlate with grade 3/4
chronic radiation enteritis patients. MPs could be considered as a biomarker
and may be valuable for the prognostic of radiation therapy complications.
Learning Objectives:

1. To learn about the extracellular vesicles (EV) as circulating biomarkers.

2. To understand how to evaluate the different EV and their origins.

3. To learn how to use EV as biomarkers in a prostate adenocarcinoma cohort.

A-317 16:54

General physical principles used for optimisation
G. Paulo; Coimbra/PT (graciano@estescoimbra.pt)

For an optimisation strategy to be effective, all health professionals involved in
the use of x-ray equipment need to have knowledge and access to the results
of performance tests and patient dose surveys. In addition, there should be a
continuing programme of assessment to track any changes in equipment
performance. Links between the radiographer, the medical physicist and the
radiologist to provide a greater opportunity for optimisation are essential. The
main objective of optimisation of radiological procedures is to adjust imaging
parameters and implement measures in such a way that the required image is
obtained with the lowest possible radiation dose and maximised benefit,
considering patient characteristics and clinical indication. To achieve this goal,
good practice in radiographic technique is needed and, therefore, special
attention must be given, simultaneously, to several aspects of the procedure,
such as (a) patient positioning and immobilisation, (b) accurate field size and
correct x-ray beam limitation, (c) the use of protective shielding, when
appropriate and (d) optimisation of radiographic exposure factors. Using a
correct beam limitation is crucial to avoid unnecessary radiation dose outside
the area of interest, and prejudice the image contrast and resolution by
increasing the scattered radiation. Applied research in radiology is the
necessary tool to analyse the problems and find the solutions on how to best
optimize the medical imaging procedure. Translating the research results into
clinical practice will contribute to improve the quality of care delivered to our
patients.

Learning Objectives:

1. To learn how optimisation should take place.

2. To understand that image quality and dose depends on the class of patients.
3. To learn how to transfer this optimisation into clinical practice.

A-318 17:12

Dose distribution in interventional radiology
H. Schlattl; Munich/DE (helmut.schlatti@helmholtz-muenchen.de)

The small field sizes applied during radiological interventions lead to significant
dose gradients in organs close to the region of interest. Thus, mean organ
doses might be misleading when estimating the actual radiation risk of the
patient. With the largest skin entrance doses observed for coronary
angiographic interventions, these are examined in more detail. Local dose
conversion coefficients are computed using Monte Carlo simulations by
employing human models which represent the average Caucasian adult man
and woman as defined by the International Commission on Radiological
Protection. In the 21 investigated projections, the mean organ dose conversion
coefficients vary from a few 0.01 to 2 mGy/(Gy cm?), depending on the
projections. Especially in portions of the lungs and the active bone marrow, the
conversion coefficients can locally amount up to 10 mGy/(Gy cm?), i.e., half the
average conversion coefficient of the skin at the field entrance. The
dependence of the patient dose on the projection has been estimated too.
Highest patient doses are observed for left anterior oblique views with strong
caudal or cranial orientation, while for the remaining image-intensifier positions
no significant dose differences could be identified.

Learning Objectives:

1. To learn how to determine dose distributions by simulations.

2. To understand reasons for dose differences in organs for interventions.

3. To understand optimisation of dose distributions in interventional radiology,
e.g. to avoid deterministic effects.
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16:00 - 17:30 Room E1

Breast

RC 802

Radio-pathological correlation: more
important than you thought

A-319 16:00

Chairmen's introduction
F.J. Gilbert; Cambridge/UK (fig28@cam.ac.uk)
M.R. Parizel; Antwerp/BE (maxim.parizel@gmail.com)

In breast imaging, correlation of the pathology results with imaging findings is
essential to properly carry out triple assessment of clinical examination,
imaging and core biopsy. This approach has a very high sensitivity and if
correctly implemented will result in very few cancers being missed.
Multidisciplinary team meetings ensure that women's biopsy findings are
reviewed to ensure that the correct area has been targeted and that the
pathological findings are appropriate for the clinical and imaging diagnosis.
Author Disclosure:

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

A-320 16:05

A. Pretreatment planning
C.K. Kuhl; Aachen/DE

"no abstract submitted"

Learning Objectives:

1. To know the role of the imaging methods for preoperative staging.

2. To understand the need for imaging-guided needle sampling and localisation
for a tailored surgery.

3. To appreciate the need for changing surgical guidelines for treating breast
cancer.

A-321 16:28

B. Intraoperative specimen evaluation
J. Camps Herrero; Valencia/ES (juliacamps@gmail.com)

After a thorough integrated radiological diagnosis in breast cancer staging, the
following phase is as important as the rest to achieve a thorough and exact
map of the cancer's extent and minimize the risk of positive margins.
Preoperative planning together with the surgeon is essential, especially in
those instances which are complex and have higher possibilities of yielding
positive margins if the surgical decision is to preserve the breast: extensive
DCIS, extensive multifocal disease, cancers with extensive intraductal
component (EIC) and rare instances of multicentric cancers in which the
surgeon chooses to preserve the breast. After the patient is marked with one of
the many available options (hook-wire, radioactive seeds, SNOLL, ROLL), the
next step is to evaluate the specimen obtained during surgery. The most
common technique is the radiography of the specimen, although ultrasound
has also been used in nodular lesions and lately, tomosynthesis is also being
used. The most important issues in peroperative evaluation of specimens are:
to know well the orientation protocol used by the surgeon, to know with detail
the patients’ staging results and to be fast conveying the information on
margins to the surgeon.
Learning Objectives:

1. To learn about different imaging techniques for preoperative marking and
intraoperative specimen evaluation.
2. To become familiar with methods for specimen orientation and handling.
3. To understand the need for immediate reporting/reaction from radiological
department to surgical room.
Author Disclosure:

J. Camps Herrero: Advisory Board; Bayer.

A-322 16:51

C. The breast radiologist sitting down with the pathologist
T. Tot; Falun/SE (tibor.tot@ltdalarna.se)

Most breast carcinomas exhibit complex subgross morphology already in the in
situ phase. If the cancer is located in the terminal ductal-lobular units, it may
manifest as unifocal or multifocal disease and may be associated with
clustered calcifications. Cancer in situ that develops predominantly in larger
ducts is most often diffuse, extensive, high grade, and may be associated with
linear branching (casting type) calcifications or may cause architectural
distortion. The invasive component of the tumour usually manifests as
circular/oval or stellate density, and rarely as architectural distortion only. One
third of invasive cases are unifocal, with a single invasive focus and in situ

component within and/or in the vicinity of this focus. Another third of the cases
are characterized by the presence of a single invasive focus, but associated
with a diffuse or multifocal in situ component. The final third of the cases
exhibit a multifocal invasive component. Almost half of these cases are
extensive in which the individual foci occupy a tissue volume of greater than 4
cm in the largest dimension. Multimodality breast radiology is able to asses this
complexity of subgross morphology with high and ever increasing accuracy.
Small samples of the specimen with invasive cancer used in conventional
pathology may be fully sufficient for typing and grading the tumour and for
molecular and genetic analysis, but a special technique using non-fragmented
contiguous tissue slices including the cut surface of the entire specimen (large-
format histology) is required for detailed and systematic radiological-
pathological correlation.

Learning Objectives:

1. To understand the importance of using imaging to guide the pathologist in
complex lesions.

2. To know the different ways of correlating radiology and pathology.

3. To learn how to enhance this cooperation in order to achieve the best results
in terms of tumour extension and tumour margins.

17:14
Panel discussion: How to enhance the interaction between radiologists
and pathologists?

16:00 - 17:30 Room E2

Neuro

RC 811

Toxic brain disorders

Moderator:
P. Due-Tgnnessen; Oslo/NO

A-323 16:00

A. Alcohol-related changes in the brain
M. Knauth; Géttingen/DE

Alcoholism is a major problem (not only, but also) in the western industrial
societies, including Europe, of course. Therefore, every radiologist has to be
familiar with the MRI detectable changes that can occur in the brain in acute,
chronic or acute on chronic alcohol intoxication. This does not only include
alterations of the brain structure that are directly caused by ethanol, but also
those that are more correctly attributable to the circumstances of chronic
alcohol addiction, i.e. malnutrition. Also, the lecture will deal with the
reversibility potential of some of these brain changes when alcohol abstinence
can finally be achieved. The main focus will be the ethanol-induced brain
changes, but we will glance at "neighbouring" alcohols as well.

Learning Objectives:

1. To document how imaging can help to make the diagnosis of acute alcohol
poisoning and chronic alcoholic encephalopathy.

2. To discuss Wernicke encephalopathy.

3. To present the imaging findings in methanol and ethylene glycol poisoning.

A-325 17:00

B. Recreational drugs and occupational hazards
L. van den Hauwe; Antwerp/BE (lucvdhauwe@mac.com)

Drug abuse is a substantial problem in society and is associated with
significant morbidity and mortality. It is an epidemic that crosses racial,
socioeconomic, and age barriers. According to the 2016 Global Drug Survey,
besides alcohol, tobacco and caffeine products the top 10 drugs used across
the world are: cannabis, MDMA, cocaine, amphetamines, LSD, magic
mushrooms, prescribed & non-prescribed opioid medication, nitrous oxide,
ketamine and poppers. Various drugs may cause central nervous system
(CNS) complications and include neurovascular complications, toxic
leukoencephalopathy, atrophy, infection, changes in the corpus callosum, etc.
The lecture will focus on acute neurovascular complications: the most frequent
drug-related emergencies. They include ischaemic stroke, subarachnoid and
intracerebral haemorrhage. Multiple drugs are associated with neurovascular
complications, but cocaine is the hallmark drug. Mechanisms of action
contributing to these ischaemic strokes include direct vasospasm, enhanced
platelet aggregation, cardioembolic sources, accelerated atherosclerosis, and
cerebral vasculitis. Subarachnoid haemorrhage may be found as a result of
aneurysm rupture; up to 50% of patients have aneurysms and arteriovenous
malformations. Also toxic leukoencephalopathies have been described. A
specific pattern has been ascribed to the inhalation of heroin vapour when the
drug is heated on tinfoil, a practice known as “chasing the dragon”. A more
nonspecific leukoencephalopathy is seen in chronic inhalant abuse of industrial
solvents, e.g. toluene. Such lesions can be explained by the high affinity of
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these lipophilic volatile agents for myelin. Imaging changes as a result of
occupational exposure to other chemical substances such as lead, mercury,
and cyanide will be discussed.
Learning Objectives:
1. To present an overview of recreational drugs and how they influence the
brain.
2. Toillustrate the effect of drugs on imaging studies (amphetamines, ecstasy,
cocaine, heroin, methadone, ...).
3. To understand how occupationally used toxic substances can influence the
brain (including toluene, cyanide, organophosphates, lead and mercury
poisoning, ...).
Author Disclosure:

L. van den Hauwe: Consultant; icometrix, Leuven/BE.

A-324 16:30

C. Treatment-induced effects on the brain parenchyma
T. Lim; Singapore/SG (tchoyoson_lim@nni.com.sg)

Radiation and chemotherapy are the most common causes of iatrogenic CNS
damage. The consequences of brain irradiation can be early (within weeks)
early delayed (1-4 months) or late delayed (years after therapy). MRI features
of contrast-enhancing mass surrounded by oedema and mass effect are not
specific, and surgical brain biopsy is often needed for definitive diagnosis.
Magnetic resonance spectroscopy and perfusion-weighted imaging showing
increased choline/creatine ratio and increased relative cerebral blood volume
in recurrent high-grade neoplasia, and increased tumour metabolism detected
using fluorodeoxyglucose positron emission tomography and thallium 201
single photon emitted computed tomography may be helpful to distinguish
recurrent neoplasm from radiation necrosis. Intrathecal chemotherapy drugs
(especially methotrexate) can cause bilaterally symmetrical
leucoencephalopathy, especially in patients receiving concurrent radiotherapy.
Other examples of iatrogenic effects include posterior reversible
encephalopathy syndrome (PRES, vasogenic oedema in the posterior part of
the brain particularly the subcortical white matter). Causes include cyclosporin
and cancer chemotherapy. Patients with systemic lupus erythematosus may
develop post progressive multifocal leucoencephalopathy associated with
intensive immunosuppressive therapy. Finally, transient diffusion-weighted
imaging hyperintensity of the splenium of the corpus callosum has been
reported, associated with antiepileptics and capecitabine. Radiologists should
be familiar with the patterns of neuroimaging abnormality associated with
treatment-induced effects, especially radiotherapy and chemotherapy in cancer
treatment.

Learning Objectives:

1. To show the imaging findings after radiation therapy in the acute, early and
late delayed stages.

2. To present an overview of long-term sequelae after radiation therapy.

3. To discuss treatment induced leukoencephalopathy after chemotherapy
(especially methotrexate).

A-327 16:30

Biliary tree
O. Benjaminov; Petach Tikva/IL (obenjaminov@gmail.com)

"no abstract submitted”

Learning Objectives:

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

2. To learn and understand possible anatomical variants that may occur.
3. To explain how common pathological conditions affect the bile ducts.

A-328 17:00

Pancreas
M. Dioguardi Burgio; Clichy/FR (marco_dioguardi@hotmail.it)

The pancreas is a retroperitoneal gland, which is anatomically divided into 4
portions: head, neck, body and tail. Main anatomical relationships of the head
are duodenal loop, the porta hepatis, and the superior mesenteric vessels.
Body and tail anatomical relationship includes left kidney and adrenal gland,
posterior gastric wall and lesser sac, splenic hilum, celiac region and
duodenojejunal junction. Main pancreatic duct (Wirsung) drains into the major
papilla most of the pancreatic secretions. A common biliopancreatic tract may
be present. An accessory duct (Santorini) is usually present draining the
anterior part of the pancreatic head in the minor papilla. Pancreatic gland is the
result of the fusion of two buds. During the seventh gestational week the
ventral bud rotates around the duodenum and it locates inferiorly and
posteriorly to the dorsal bud. The fusion of the two buds leads to anastomosis
of the ductal systems. Anomalies of this fusion process are at the base of the
wide spectrum of anatomical variants which pancreatic parenchyma and ductal
system may present. Those variants include pancreas divisum, ansa
pancreatica, annular pancreas, ectopic pancreas, pancreatic hypoplasia or
agenesis. Pathological involvement of the pancreas may be focal or diffuse.
Radiological appearance of the gland is modified depending on aetiology and
chronology of pancreatic involvement. Moreover, ductal system and
peripancreatic tissue/organ changes are often associated. Knowledge of basic
CT and MR modifications induced by common pancreatic pathologies is
necessary to reach a proper diagnosis and to orientate patient’s follow-up and
therapeutic strategy.

Learning Objectives:

1. To review and illustrate the imaging features of normal pancreatic anatomy.
2. To review the possible congenital variants and anomalies of the pancreas
and pancreatic duct.

3. To explain how common pathological conditions affect the pancreas.

16:00 - 17:30 Room F2

16:00 - 17:30 Room F1

Joint Session of the ESR and ESOR

ESR/ESOR 1

Radiologic anatomy: abdomen

Moderator:
S. Gourtsoyianni; London/UK

A-326 16:00

Liver
G. Brancatelli; Palermo/IT (gbranca@yahoo.com)

The liver is the largest organ in the human body. The penetration and
branching of the hepatic artery, portal vein and hepatic veins allow to divide the
organ into the eight traditional segments of the Couinaud scheme. Knowledge
of vascular and segmental anatomy is important to correctly locate the site of
disease and to perform increasingly demanding and challenging liver resection
and transplantation. Anatomy of the liver can be altered by congenital variants,
diseases causing hepatic dysmorphy and after surgery.
Learning Objectives:
1. To locate and identify, using cross sectional medical imaging, superficial and
internal structures of common liver anatomy.
2. To learn and understand how the vasculature define the eight Couinaud
segments.
3. To explain how common pathological conditions affect the structure of the
liver.
Author Disclosure:

G. Brancatelli: Author; Springer; Elsevier. Speaker; Bayer. Other; funding for
travel to educational meetings from Bayer Healthcare and Bracco..

Oncologic Imaging

RC 816

Evaluating lymph node involvement: an
impossible task?

A-329 16:00

Chairman's introduction
P. Lalitha; Hyderabad/IN

Session Objectives:

1. To understand diagnostic imaging difficulties in the evaluation of nodal
involvement.

2. To understand the complementary information obtained with CT, MRI and
PET.

3. To learn about advanced imaging techniques (CT - dual-energy; MRI - DWI,
and PET) for evaluating nodal involvement.

4. To recognise pitfalls in evaluating nodal involvement using CT, MRI and
PET.

A-330 16:05

A. The current criteria for nodal involvement MRI/CT
D. Tse; Hong Kong/HK (donald.tse@gmail.com)

Lymph nodes are often the first site of metastasis in many of the common
cancers. Presence or absence of regional lymph node metastasis is a critical
component of the UICC/AJCC TNM classification, now in its 8th edition.
Nodal(N) staging has therapeutic significance in a number of cancers in
determining operable vs inoperable disease, and use of neo-adjuvant or
adjuvant therapy. For most malignancies, CT and MRI (and ultrasound) remain
the main imaging modalities for nodal staging. Differentiation of metastatic
lymph nodes from normal or benign reactive nodes relies on various
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parameters afforded by CT/MRI; size is most widely used, and the only
parameter used for nodal classification in the RECIST v1.1 criteria. In RECIST,
10mm is used as cutoff for non-pathological nodes, though in the chest and
abdomen location-specific threshold sizes have been described. However,
using size criteria alone has limited diagnostic accuracy when compared with
the reference standard of histology; in rectal cancer, there is significant overlap
in the sizes of benign and malignant nodes. Thus, various other imaging
parameters, including attenuation, signal, homogeneity, border regularity,
location, number, clustering and contrast enhancement, are also used for
nodal classification in routine clinical practice. While each feature individually
offers relatively poor diagnostic accuracy, with possible pitfalls such as necrotic
nodes in infection, combinations of multiple imaging parameters can lead to
improved sensitivity and specificity for diagnosing malignant nodes.
Techniques including computer-aided algorithms have been explored to
provide more quantitative nodal assessment. Nevertheless, nodal staging on
CT and MRI remains a challenge.

Learning Objectives:

1. To understand the role of local nodal staging and its importance for
management and prognosis.

2. To become familiar with the current imaging criteria for assessment of nodal
metastases.

3. To understand the diagnostic performance of cross-sectional imaging.

A-331 16:28

B. Advanced MRI techniques: what do they contribute?
H.C. Thoeny; Berne/CH (harriet.thoeny@insel.ch)

Up-to-date lymph node staging is based on size and shape criteria only;
however, micrometastases can also be present in normal-sized lymph nodes
and nodes can be enlarged due to inflammatory changes. New contrast agents
in MRI such as ultrasmall particles of iron oxide (USPIO) have substantially
improved the diagnostic accuracy of lymph node staging. Unfortunately,
USPIO are not commercially available on the market. DW-MRI is a noninvasive
method that provides tissue microstructural information, and several studies
mainly in the pelvis have shown promising results for lymph node detection
and differentiation between benign and malignant nodes. These studies
reported sensitivities of 79-100% and specificities of 74-93% using the
underlying ADC-value; lower ADCs were reported in malignant nodes as
compared to benign ones. On the other hand, it has been shown that there is a
considerable overlap between ADC values of benign and malignant nodes. A
recent prospective study in 120 patients with bladder and prostate cancer and
normal-sized pelvic LNs on conventional cross-sectional imaging compared
DW-MRI to histopathology based on extended pelvic lymph node dissection. It
has been shown that the combination of DW-MRI findings and meticulous
analysis of morphological findings allowed to detect malignant lymph nodes
even in normal-sized nodes. The combination of USPIO with DW-MRI might
further facilitate and improve lymph node staging in the future, provided that
USPIOs will become available for clinical use. Initial promising results on the
use of ferumoxytol in this context have already been publishes recently.
Learning Objectives:

1. To understand the principle of DWI of nodes.
2. To learn about the appearances of malignant nodes on diffusion-weighted
MRI.
3. To become familiar with node-specific enhanced MRI.
Author Disclosure:

H.C. Thoeny: Advisory Board; Guerbet.

A-332 16:51

C. PET and other nuclear medicine techniques
T. Barwick; London/UK (tara.barwick@imperial.nhs.uk)

PET/CT imaging using 18-fluoro-deoxyglucose (FDG), a glucose analogue,
has an established role in oncology for the staging and response assessment
of a variety of tumours. For the assessment of nodal involvement visual
analysis and semi-quantitative SUV analysis are utilised. However, there are
no reliable absolute SUV cutoffs to differentiate between benign and malignant
lymph nodes. It is very important to be familiar with the typical patterns of
spread of the specific cancer being assessed as this also influences the
likelihood of disease involvement. Glucose metabolism is not specific for
malignancy and false positives can occur with inflammation, infection and other
processes such as a sarcoid-like reaction to malignancy. Further pitfalls are
that some well-differentiated malignancies have only low-level glucose
metabolism and the limited spatial resolution of PET means involvement of
small nodes may be missed or the level of metabolic activity may be
underestimated in small nodes. New radiotracers which target more specific
pathways such as C-11/ F-18 fluorocholine which target cell membrane
metabolism and Ga-68 prostate-specific membrane antigen (PMSA) which
targets a cell surface protein are gaining increasing use in prostate cancer
imaging and the Ga-68 Dota-peptide tracers for somatostatin receptor imaging
of neuroendocrine tumours.

Learning Objectives:

1. To learn the typical appearance on nodal metastatic disease on FDG.

2. To recognise the pitfalls for interpretation.

3. To become familiar with new radiotracers, including choline and PSMA PET,
for the demonstration of nodal disease.

17:14
Panel discussion: Will imaging ever make diagnostic biopsy
unnecessary?

16:00 - 17:30 Room D

Musculoskeletal

RC 810

Inflammatory arthritis: beyond the
radiograph

A-333 16:00

Chairman's introduction
M. Reijnierse; Leiden/NL (m.reijnierse@lumc.nl)

Radiographs have been the cornerstone of rheumatology for a long time. Hand
and foot radiographs are scored in rheumatoid arthritis patients to assess
baseline bone destruction and are used in follow-up. In spondyloarthritis, pelvic
radiographs are used to detect sacroiliitis. Radiographs and scoring methods
are based on the identification of structural changes secondary to disease.
Since new effective medication has become available, the focus in
rheumatology has shifted towards early disease detection to treat early and
prevent damage. Ultrasound and MRI might play a role in this since they detect
active inflammation. With the use of colour Doppler in ultrasound,
hypervascularisation can be appreciated and (teno)synovitis diagnosed. MRI
has the additional value of the detection of bone marrow oedema and shows
subclinical inflammation. The exact position of these imaging techniques in
rheumatology is still under debate; however, they are increasingly used in
research and daily practice. This refresher course aims to give an update on
the diagnosis of inflammatory arthritis beyond the radiograph.
Session Objectives:
1. To gain insight into the merits of various imaging modalities in the daily
practice of radiology of rheumatology.
2. To appreciate the crucial radiological contribution we need to provide in
order to support optimal clinical decision making.
Author Disclosure:

M. Reijnierse: Grant Recipient; Dutch Arthritis Foundation.

A-334 16:05

A. Rheumatoid arthritis: what does MRI show and how do | do it?
|. Sudot-Szopinska; Warsaw/PL (sudolszopinska@gmail.com)

Magnetic resonance imaging is being increasingly used both in RA research
and in clinical practice due to its capacity to provide insight into pathogenesis
of RA, the ability to identify the key pathologic features of this entity at
presentation, to follow up patients’ treatment results, and to establish
remission. This presentation will cover two issues: 1. MRI techniques used in
the assessment of rheumatoid arthritis, including sequences and protocols
most frequently applied in imaging of various peripheral joints and the spine; 2.
MRI findings in rheumatoid arthritis within synovial joints, tendons’ sheaths,
subchondral bone marrow, articular and extraarticular fat tissue. This part will
make us aware that next to the synovium, which is a well-known source of
inflammatory cells and a site for aggressive pannus formation, the same
process may occur within the subchondral bone marrow or adipose tissue. In
addition, the following issues will be addressed: 1. the importance of MRI in
subclinical and early diagnosis of RA. 2. Monitoring the disease activity and
progression, including the clinical relevance of synovitis and BME in terms of
their role as an erosion precursor. 3. Assessing remission/residual synovitis,
tenosynovitis, osteitis. 4. Identification of disease complications, especially
within the spine.

Learning Objectives:

1. To become familiar with MRI techniques used in the assessment of
rheumatoid arthritis.

2. To learn about the MRI findings in rheumatoid arthritis and their significance.
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A-335 16:28

B. The axial skeleton in spondyloarthritis: conventional radiograph to
MRI
R. Campbell; Liverpool/UK (Rob.Campbell@ribuht.nhs.uk)

Inflammatory spondyloarthropathy (SpA) includes ankylosing spondylitis,
psoriatic and reactive arthritis, enteropathic SpA, juvenile SpA and
undifferentiated SpA. The assessment of spondyloarthritis (ASAS) International
Society criteria for diagnosis of SpA includes MRI for disease staging. Imaging
should include the sacro-iliac (Sl) joints, and the dorsal and lumbar spine,
utilising a combination of T1W and STIR or T2W fat-saturated sequences. In
the Sl joints, bone marrow oedema and sclerosis are present in areas of sub-
chondral inflammation. Identification of bone erosion helps differentiate
inflammatory disease from stress related or degenerative change. In the spine,
inflammatory corner lesions of the vertebral bodies are one of the earliest signs
of SpA, with bone marrow oedema on MRI. They may become sclerotic
(previously termed Romanus lesions on radiographs), or fatty replacement may
occur in inactive lesions. Inflammatory lesions also involve the facet joints,
spinous processes, and costovertebral joints. Other features include disco-
vertebral erosion, and syndesmophyte formation. Syndesmophytes may
progress to profuse spinal ossification, with ankylosis across the intervertebral
disc. Ankylosis of the facet joints, intervertebral ligaments and costovertebral
joints also occurs in advanced disease. The proliferative bone formation in
psoriasis and reactive arthritis tends to show more asymmetry than ankylosing
spondylitis and enteropathic SpA, with more pronounced bony excrescences
and paravertebral ossification. The radiologic patterns of inflammatory SpA
must be differentiated from the bone formation associated with spondylosis
deformans and DISH. Disco-vertebral erosion may mimic Modic changes
associated with disc degeneration, cartilaginous Schmorl nodes an even
infective discitis.

Learning Objectives:

1. To become familiar with imaging findings seen in the axial skeleton in
spondyloarthritis.

2. To understand features on imaging which distinguish spondyloarthritis from
other spinal diseases.

A-336 16:51

C. Ultrasound in inflammatory arthritis: what does it show and what does
it mean?
A. Klauser; Innsbruck/AT

Ultrasound (US) is an established imaging modality for early detection,
characterisation and follow-up of various forms of inflammatory arthritis,
performed by radiologists and rheumatologists as well. It allows for the
detection and characterisation of changes like synovial thickening, synovial
proliferation, destructive pannus, effusion, erosions and enthesitis. Using
PDUS a further assessment of synovitis and erosions can be obtained by
classifying them in active versus nonactive, what has implication for the
therapeutic management. Beside intraarticular inflammatory changes also
periarticular and extraarticular inflammation in terms of tenosynovitis and
enthesitis can be sensitively detected, not always easy to differentiate from
articular inflammation by clinical investigation. However, as every imaging
modality when assessing arthritis, the initial analysis has to start from the "joint-
organ" concept, by dividing the imaging findings in synovial disease, cartilage
disease or enthesis disease. This allows not only for basic differential
diagnosis but is fundamental especially in more challenging cases, which will
be also discussed in this lecture.

Learning Objectives:

1. To become familiar with US techniques used in the assessment of
inflammatory arthritis.

2. To learn about the US findings in inflammatory arthritis and their
significance.

17:14

Panel discussion: How practical is it for radiologists to support
ultrasound and MRI for clinical rheumatology? Is it something the
rheumatologists should undertake themselves?

16:00 - 17:30 Room G

State of the Art Symposium

SA 8

Forensic and post-mortem imaging
A-337 16:00

Chairman'’s introduction
P.A.M. Hofman; Maastricht/NL (paul.hofman@mumc.nl)

Radiology has always played a role in forensic and death investigations but
only after the introduction of high-resolution cross-sectional imaging techniques
both forensic and clinical postmortem radiology are evolving into a new
subspeciality. There are two application fields: court procedures or law
enforcement and the clinical use as a quality assurance or teaching tool. In all
these cases, imaging can be an independent examination and the combination
with an external examination, an autopsy and toxicological examination will
provide more comprehensive information on the cause and manner of death
and disease processes. The questions in a forensic setting will differ from a
clinical setting but in both applications the level of expertise of the interpreter
will determine the quality of the examination. It is, therefore, essential that
radiologists are involved in these procedures. As in all new applications of
imaging techniques it is important to establish a scientific basis, which
positions forensic and postmortem radiology as a reliable method. The last
decade many studies have been publishes but there are still many issues that
need to be addressed. This includes pathologies that are difficult visualize.
Another important question that needs to be answered during a forensic
examination deals with injury patterns, and injury mechanisms and most
research has been focused on individual injury rather than on injury patterns.
Also the timing of injury and the time of death are important forensic issues that
are still challenging for imaging. Therefore, more and larger studies are needed
to establish a scientific basis.

Session Objectives:

1. To update delegates on the role of radiologists in post-mortem and forensic
radiology.

2. To update delegates on the radiology in death investigations.

3. To discuss the role of various imaging modalities.

4. To highlight areas where further research is required.

A-338 16:07

Introduction to post-mortem radiology
T. Ruder; Zurich/CH (Thomas.Ruder@irm.uzh.ch)

Over the last 20 years, forensic radiology underwent tremendous growth and
today, pre-autopsy post-mortem CT or MR are standard practice in many
countries worldwide. Imaging is used for personal identification, documentation
of injury, as evidence in court and for research and teaching in forensic
sciences. The aim of this lecture is to provide an introduction to the field of
forensic radiology and entice radiologists to get involved in this growing sub-
speciality area. The lecture includes a discussion about the role and the
potential of radiologic imaging in forensic medicine; a description of imaging
modalities used in post-mortem imaging such as CT, CTA and MR; an outline
of minimum standards for image acquisition in post-mortem forensic radiology;
a review of current applications of cross-sectional imaging in forensic death
investigations, including forensic identification, documentation of injury,
disease and death; a note on legal aspects and peculiarities of reading,
reporting and presenting findings in forensic radiology.

Learning Objectives:

1. To understand the potential role of post-mortem imaging and forensic
imaging.

2. To discuss the different imaging techniques and protocols for post-mortem
imaging.

3. To learn about the typical imaging findings and pitfalls.

4. To discuss relevant legal issues related to forensic radiology.

A-339 16:24

Post-mortem imaging: a pathologist’'s perspective
D. Ranson; Melbourne/AU (david.ranson@vifm.org)

PMCT is completely integrated with Coroners’ death investigation procedures
in Melbourne and this has been associated with a halving of the autopsy rate
over the past 15 years. In Australia, the reliance on PMCT as a death
investigation tool is becoming firmly established. The historical background to
this change in death investigations and the medical, social and legal
advantages that have accrued will be explored. We believe that considering
autopsies to be the main medical tool (or the ‘gold standard’) of medico-legal
death investigation is an outdated approach today. Unfortunately, legislation is
often focused on these traditional approaches and this has influenced some of
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the case law that has emerged following family objections to autopsy. These
views have also driven the academic and community debate that seeks to
address the question as to whether PMCT can replace autopsy. We believe
this approach is fundamentally flawed and it should be replaced by a
consideration of how PMCT can provide part of the evidence base that helps
identify what are procedures are appropriate in a particular death investigation.
This paper outlines the benefits that arise when you analyse the medico-legal
death investigation process and re-engineer it so that PMCT, autopsy, 24-hour
toxicology, 24-hour DNA, fast electronic access to medical records, scene
photography/video and early external examinations are seen as equally
valuable tools in the death investigation. The way in which these various
modalities are chosen by the legal investigator (coroner) in partnership with
forensic pathologists in Melbourne will be explored.

Learning Objectives:

1. To understand the potential role of post-mortem imaging in relation to
pathology.

2. To become familiar with relevant questions in a death investigation.

3. To discuss the contribution of imaging to a death investigation.

A-340 16:41

Paediatric forensic post-mortem radiology
R.R. van Rijin; Amsterdam/NL (r.r.vanrijn@amc.uva.nl)

Postmortem radiology is mostly focussed on imaging of foetuses and
neonates. However, in recent years it has found its way into the field of
forensic medicine. The advantage of post-mortem imaging is the fact that
imaging can be reviewed indefinitely and images can easily be shared between
experts. Using post-processing techniques imaging findings can be used as
illustrations for laymen in forensic reports. This lecture will present legal cases
and the advantage and limitations of post-mortem imaging.
Learning Objectives:
1. To learn about the role of imaging in child abuse.
2. To discuss the different imaging techniques and protocols in paediatric
forensic radiology.
3. To discuss relevant legal issues related to paediatric forensic radiology.
Author Disclosure:

R.R. van Rijn: Author; Several books, bookchapters and publications.

A-341 16:58

Post-mortem CT and MRI: imaging techniques
A. Persson; Linképing/SE (anders.persson@cmiv.liu.se)

Postmortem imaging has been used for more than a century as a complement
to medico-legal autopsies. The technique has also emerged as a possible
alternative to compensate for the continuous decline in the number of clinical
autopsies. The diagnostic accuracy of postmortem imaging for various types of
findings are depending of the imaging acquisition technique that has been
used. Only recently quantitative post-mortem magnetic resonance imaging
(PMMRI) technique has been introduced. A particular quantitative MRI
sequence feasible for simultaneous quantification of T1 and T2 relaxation
times as well as proton density (PD) can be used to quantify and characterize
post-mortem tissue. This technique has the potential to reduce the temperature
dependents in PMMRI examinations. Another promising imaging technique is
postmortem dual-energy computed tomography (PMDECT). This technique
enables to some extent quantification and determination of soft tissues and
other foreign materials in the body. These new quantification techniques lay
the foundation for new advanced visualization techniques and the use of big
data, machine learning tools and radiomics in future forensic radiology.
Learning Objectives:

1. To learn about quantitative MRI and temperature independent imaging.

2. To learn about DECT in post-mortem imaging.

3. To learn about advanced visualisation techniques in post-mortem and
forensic radiology.

4. To understand areas where further research is needed.

17:15

Panel discussion: What should be the focus of future research?

17:27
Chairman's closing remarks
P.A.M. Hofman; Maastricht/NL (paul.hofman@mumc.nl)

16:00 - 17:30 Room K

Radiographers

RC 814

The education and training of
radiographers

Moderators:
H.H. Hjemly; Oslo/NO
E. Papadaki; Iraklion/GR

A-342 16:00

A. E-learning and blended learning approaches to continuing
professional development (CPD): is this the way forward?
E. Metséla; Helsinki/FI (eija.metsala@metropolia.fi)

There are various ways of understanding blended learning. Most common
definitions refer to the so-called media blend, activity blend, space blend or
time blend. In 2015, it was performed an integrative review dealing with
blended learning outcomes in health care staff education. Search engines
EBSCO Host, Science Direct and Pro Quest comprising several databases
were used to search studies being published during the years 2005-2015.
Measures used comparing blended learning and traditional learning are
competency, skills and knowledge; student satisfaction; effectiveness of
learning; the capacity of BL in relating theory and practice; the ‘blended’ nature
of the blended learning modules; cost-effectiveness. The selected studies
reported that blended learning was either superior or equal to conventional
class room teaching. Blended learning outcomes are little or not at all
dependent on the learning content or the topic being taught. It seems to be a
suitable teaching method for various types of content in health care education.
Blended learning should be implemented into health care education in a
controlled way, with the support of organizational leadership, by offering the
educational staff strong support in curriculum construction, pedagogics, and
user-friendly technology.

Learning Objectives:

1. To discuss about the concepts used related to e-learning and blended
learning.

2. To learn about the measures used and outcomes received comparing
blended learning and traditional learning.

3. To appreciate the possibilities of e-learning and blended learning in health
care staff CPD.

A-343 16:25

B. The assessment of clinical knowledge, skills and competences for pre-
and post- registration radiographers
L. Robinson; Salford/UK (I.robinson@salford.ac.uk)

Participants will be provided with an overview of the principles and good
practices for the assessment of clinical competence, exploring the difference
between skills and knowledge for practice. Examples from the UK context will
be provided, looking at both pre- and post-registration. Post-registration will
also be broadened out to consider extended skill roles versus advanced
practice. In small groups, participants will then be facilitated to consider the
barriers and potential solutions to measuring clinical competence, which exist
within their own context. Each participant will leave with their own action plan
for further work which may also include a list of potential collaborative partners
and sources of reference.

Learning Objectives:

1. To appreciate the complexities involved in designing pre- and post-graduate
assessments.

2. To learn about the differences between assessing and extended role skills
and post-graduate cognition.

3. To discuss the differences between advanced practice and extended roles
for radiographers.

A-344 16:50

C. Clinical placements: the challenges ahead
L.A. Rainford; Dublin/IE (louise.rainford@ucd.ie)

In medical imaging, the application and frequency of specific imaging
modalities are ever-changing. The scope of imaging across all sub-specialities
is expanding, however, clinical practice is partly determined by the availability
of advancing technologies, reliant on social economic factors; therefore,
training needs will not change in a standardised manner across European
jurisdictions. Radiography education needs to keep abreast of these changes
and modify curricula and training schemes to meet the needs of the clinical
environment. Radiography role development is also progressing at different
rates across Europe and requires consideration with respect to guideline
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documents focused on professional education. With a growing list of subjects
considered as graduate radiography requirements, the depth to which subjects
are taught is challenging. In many jurisdictions, the presence/evolution of
national regulatory agencies for allied healthcare professions drive the clinical
training needs for radiographers; however, the mobility of the radiography
workforce across Europe requires consideration. Clinical training enhancement
requires equality of training opportunity and high standards of teaching across
radiography programmes, which is evidenced. To ensure safe practice the
supervisory staff should be adequately trained and all patient safety issues
need to be fully addressed and form an integral part of competency verification.
A further challenge to clinical training is the commencement of graduate entry
pathways; training programmes must fulfil the needs of two socially different
student cohorts. Additionally, the methods of recording clinical placement
experience and assessment is moving from traditional written logs to
ePortfolios which presents notable challenges. The presentation will address
these issues.

Learning Objectives:

1. To appreciate the challenges of clinical practice placement enhancement for
radiography students.

2. To review methods of addressing the challenges ahead.

3. To discuss how to best address safe clinical practice for radiography
students.

17:15
Discussion and questions: Education and training: what is the way
forward?

16:00 - 17:30 Room M 1

Vascular

RC 815

Carotid artery disease: so what’s new?
Moderator:
T. Jargiello; Lublin/PL

A-345 16:00

A. The diagnostic assessment of carotid arteries: do we still need US?
R. lezzi; Rome/IT (roberto.iezzi.md@gmail.com)

Stroke is the third leading cause of death in industrialized nations, behind heart
disease and cancer, and a leading cause of long-term disability. The current
indication for intervention in patients with carotid artery stenosis is based
primarily on the degree of stenosis and symptoms. Carotid ultrasonography,
CTA and MRA can provide the information needed to guide the choice of
medical, endovascular, or surgical treatment. As each imaging modality has
strengths and weaknesses, choosing among the available vascular imaging
modalities, deciding when to combine multiple modalities, and judicious
application of angiography are challenging aspects of evaluation in patients
with carotid artery disease. These features will be discussed and highlighted in
the presentation to obtain a suggested diagnostic algorithm for diagnosis and
follow-up of patients with carotid artery disease. The final section of the
presentation will be dedicated on the discussion about plaque instability that in
recent studies seems to be crucial in the aetiology of acute cerebral ischaemic
events in patients with carotid disease. Some authors advocate the possibility
that patients may soon be selected for intervention based more on plaque
vulnerability than on the degree of stenosis or symptoms. The challenge could
be to identify patients at high risk who have lesions that are vulnerable to
thrombosis, so-called “vulnerable-plaques”, before the event occurs. Moreover,
to tailor and improve treatment strategies, appropriate diagnostic methods
must be chosen that are able to determine the patient-specific risk of
experiencing a cardiovascular event, the so-called “vulnerable-patient”.
Learning Objectives:

1. To understand the role of US, CT, MR and DSA in diagnostic assessment.

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

3. To appreciate the role of plaque characterisation in routine practice.

A-346 16:30

B. Carotid stenting vs endarterectomy: is the jury back yet?
K.D. Mathias; Hamburg/DE

In symptomatic patients with carotid artery stenosis invasive treatment with
removal of the stenosis is international standard based on the data of
numerous trials. Less clear is the choice of the treatment modality. Carotid
endarterectomy (CEA) and carotid stenting (CAS) have recently shown similar
early and late outcomes. The anatomy of the aortic arch and supra-aortic
arteries as well as the characteristcs of the lesion are important information for
the choice of the method. Carotid stenting is preferred in patients with the so
called “hostile neck”. Carotid endarterectomy is the better option in dense

circular calcifications of the carotid stenosis and in elongated carotid arteries
with kinks and loops. The preference for one or the other treatment modality
concerns about 10 to 15% of the patients. In more than 80% of the patients
both methods can be applied with similar results. Actual technical progress of
endovascular devices makes carotid stenting safer than in the past. But
sufficient volume of interventions (>100 CAS/year) is necessary to reach good
results. In asymptomatic patients best medical treatment has shown that the
annual stroke risk can be reduced to 1% or even less. Therefore, the selection
criteria for invasive treatment are different. Invasive treatment requires a rate of
morbidity and mortality of less than 3% and a life expectancy of the patient of
at least 5 years to gain a benefit for the patient. The degree of stenosis should
exceed 70%. Additional other vascular pathologies like multiple vessel disease,
incomplete circle of Willis, isolated middle cerebral artery etc. increase the
stroke risk and should be treated invasively. The international and european
guidelines support this process. CAS should be performed when the
complication rate of the intervention is in the range of 1 to 2% and clearly
below 3%. In acute carotid occlusion endovascular treatment is the method of
choice as long as a good penumbra is shwon by perfusion CT or MRI. In
carotid T-occlusions thrombectomy should be performed as fast as possible. In
bifurcational carotid occlusion thrombectomy is combined with CAS. After
stenting of the underlying stenosis the thrombus is retrieved. Carotid stenting
has some additional advantages in comparison to carotid endarterectomy. In
patients with contra-lateral carotid artery occlusion the stroke risk of CEA is
increased (NASCET 14.7%, SPACE 13%), but not of CAS. Endovascular
treatment can also manage additional lesions in the same session such as
ostial stenosis of the common carotid artery or stenosis of the distal internal
carotid artery close to the skull base or intracranially.

Learning Objectives:

1. To understand the evidence supporting surgery and endovascular therapy.
2. To understand why the trials have been slow to bring clarity to optimal
therapy.

3. To learn how best to triage patients for surgery or endovascular therapy.

A-347 17:00

C. Carotid interventions in the setting of acute stroke
S. Sencer; Istanbul/TR (serrasencer@gmail.com)

Leaning objectives in this lecture are to understand the indications and
contraindications to carotid stenting, appreciate how MR/CT can aid patient
selection for carotid stenting and learn about carotid stenting in the setting of
acute thrombosis/dissection. Carotid stenting is a well-established method of
revascularization in patients with carotid stenosis. Indications for carotid
stenting are based upon the symptomatic status of the patient, degree of
stenosis and possibly other factors (patient features such as co-morbidities, life
expectancy, age, sex). In pre-treatment evaluation, Doppler ultrasound, CTA
and MRA can be used to investigate the degree of stenosis and plaque
character. Catheter angiography is usually reserved for cases where there is a
discrepancy between noninvasive vascular imaging techniques. Cerebral MRI
with diffusion-weighted imaging is used for assessing ischemic lesions
(symptomatic and silent) in the territory of intended treatment as well as other
findings. In patients with acute CVA, non-contrast head CT and advanced
imaging techniques such as CT perfusion and perfusion MR studies can also
be utilized for selecting the suitable treatment strategy. In the setting of acute
stroke treatment, carotid angioplasty and/or stenting can be performed as an
adjunct to thrombectomy/thrombolysis or as the primary choice of therapy
depending on the angiographical findings. Dissection of the carotid artery may
also present as an acute clinical picture and can also be treated with carotid
stenting.

Learning Objectives:

1. To understand the indications and contraindications to carotid stenting.

2. To appreciate how MR/CT can aid patient selection for carotid stenting.

3. To learn about carotid stenting in the setting of acute thrombosis/dissection.
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16:00 - 17:30 Room M 2

Computer Applications

RC 805

Daily use of mobile devices in radiology
A-348 16:00

Chairman's introduction
O. Ratib; Geneva/CH

Session Objectives:

1. To give an overview of tools available on mobile devices for education and
exam reporting.

2. To underline the impact of mobile devices in routine clinical activity.

3. To learn about the legislative backbone and potential drawbacks of mobile
technology.

A-349 16:05

A. What did mobile devices change in radiology education?
E. Kotter; Freiburg/DE

Mobile devices and fast networks are ubiquitous today. E-learning has been
used in radiology for more than 30 years. The lecture will give an introduction
to and an overview of e-learning systems for radiology with emphasis on e-
learning on mobile devices. Advantages and limitations of mobile e-learning
will be discussed. An outlook to future development of e-learning will be given.
Learning Objectives:
1. To give an overview of tools available for e-learning.
2. To explore the potential impact of e-learning in the daily radiological
practice.
3. To explore future developments and limits of e-learning.
Author Disclosure:

E. Kotter: Consultant; Thieme Verlag - eRef.

A-350 16:28

B. Is it appropriate to read a study on a smartphone or a tablet?
E. Neri; Pisa/IT

The presentation will address the technological limitations and security
concerns that arise for radiologists looking to go mobile. With regard to the
technological aspect, while it is acceptable to occasionally read images on a
smartphone or tablet for a second expert opinion or learning purposes, they
should not be used in daily practice for primary diagnosis. Even then, only
devices with a screen size of 9 inches or more, with a high-resolution display,
are appropriate for medical imaging. Moreover, new high resolution retina
displays with increased size (as the IPAD Pro) are bringing mobile devices
closer to a standard medical monitor. Security concerns are now better clarified
by the recent general data protection directive of the EU. It clearly addresses
the need to protect patient’'s data with respect to privacy, and also highlights
the importance of an informed consent to the use of data for any purpose, even
in regard to the portability of such confidential information. Even if mobile
devices make the reading, the portability and the exchange of patient’s data
easier, their use must be strongly regulated at a national level and across
countries.

Learning Objectives:

1. To give an overview of available DICOM viewers and software for reporting
imaging studies.

2. To discuss technical requirements of mobile devices for use in imaging
interpretation.

3. To provide insight on future developments of imaging viewing technology.

A-351 16:51

C. Security and ethical issues of mobile device technology
E.R. Ranschaert; Mol/BE (ranschaert@telenet.be)

In clinical practice medical specialists use mobile devices to quickly exchange
medical images and patient information with other health care professionals.
Frequently they want to ask a colleague for advice regarding a diagnosis or
treatment, sometimes even in an acute setting. Often popular messaging
services such as WhatsApp are being used for this purpose. Transmission of
patient data by public social media and messaging services, however, does
have several limitations from an ethical point of view, which are mostly related
to the security and privacy of patients. Some critical questions need to be
answered: is this unsafe and/or illegal, and if yes, why? Are there any
regulations and/or guidelines available? Are there any secure and legal
alternatives? In this refresher course these issues will be discussed in more
detail.

Learning Objectives:
1. To provide an overview of technical solutions for patients' image and data
mobility.
2. To provide a risk assessment analysis (data loss, privacy, etc.) of mobile
technology.
3. To give an overview of European legislation in relation to patient image and
data mobility.
Author Disclosure:

E.R. Ranschaert: Board Member; EUSOMII. Shareholder; Diagnose.me.

17:14
Panel discussion: Will mobile technology overcome stationary
technology in radiology?

16:00 - 17:30 Room M 3

Interventional Radiology

RC 809

Imaging and endovascular treatment of
pulmonary embolism

A-352 16:00

Chairman's introduction
G. O'Sullivan; Galway/IE (gerard.osullivan2@hse.ie)

Venous thrombo-embolism (VTE) is an enormous healthcare issue. This
session focuses on state of the art, cutting edge, and yet absolutely practical
imaging of pulmonary embolus (PE), which is a bigger killer in Western Europe
than AIDS, breast cancer, road traffic accidents, and prostate cancer all
COMBINED. All radiologists need to know how to diagnose and interpret this
important condition. Following diagnosis, interventional radiologists have the
ability to treat PE by aggressive catheter-based therapy and the latter 2/3 of
this session will focus on the evidence to support this and the "how to"
application of same.
Session Objectives:
1. To appreciate the value of imaging in therapy planning and follow-up.
2. To learn about patient selection and evidence in catheter directed therapies
for PE.
3. To learn about recent and ongoing trials in the endovascular treatment of
PE.
Author Disclosure:

G. O'Sullivan: Advisory Board; iemens Healthcare. Author; New Horizons in
Venous Disease. Speaker; Cook Medical, Straub, Bard, BSCI, Marvao
Medical.

A-353 16:05

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

The diagnosis of pulmonary embolism (PE) is difficult since the clinical signs
and symptoms are non-specific. Unstable patients usually undergo
thrombolysis following demonstration of right ventricle (RV) dysfunction at
echocardiography. Diagnostic algorithm strategies in stable patients have been
developed to limit the number of patients requiring an imaging test. The first
step includes the assessment of clinical probability of PE and D-dimers testing.
Patients with either a high clinical probability or a positive D-dimers test should
undergo further imaging test. Incompliance to such diagnostic algorithms has
been demonstrated to increase the rate of PE recurrence and the rate of false-
positive CT pulmonary angiographies. In patients not at high-risk of mortality
(i.e. without clinical findings as cardiogenic shock or persistent arterial
hypotension), signs of RV dysfunction (at echocardiography or CT pulmonary
angiography) are used together with clinical prognostic scores, such as the
PESI, and cardiac biomarkers dosage to discriminate patients with
intermediate or low risk. This is usually performed by measuring the ratio
between the diameters of RV and the left ventricle (RV/LV). More recent and
potentially more powerful predictor CT findings have been reported, including
among others RV/LV surface and volume ratios, severity of “perfusion” defect
and cardiac function parameters as calculated from ECG-gated acquisition.
Evidence concerning the follow-up of unselected patients after treatment is
limited in the literature. Short-term follow-up after systemic thrombolysis or
endovascular treatment has been performed using various techniques,
including RV/LV dimensions, pulmonary arterial obstruction scores or
pulmonary perfusion comparison.

Learning Objectives:

1. To learn how clinical findings influence the selection of the imaging strategy
in PE.

2. To learn about the follow-up after treatment.

3. To learn how imaging may predict the outcome of the patient.
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A-354 16:28

B. What is new in the recently published guidelines for pulmonary
embolism treatment?
R. Uberoi; Oxford/UK (Raman.Uberoi@ouh.nhs.uk)

PE is a major cause of mortality, morbidity, and hospitalization in Europe. 317
000 deaths related to VTE were reported in six countries of the European
Union (with a total population of 454.4 million) in 2004. 34% present with
sudden fatal PE and 59% postmortem. Only 7% who died early were correctly
diagnosed with PE before death. Following diagnosis, patients should undergo
risk stratification using a scoring system such as the pulmonary embolism
severity index and patients stratified into high-, intermediate- and low-risk
groups based on the clinical status of the patient, i.e. shock , hypotension,
signs of RV dysfunction and cardiac biomarkers. Patients with scores of PESI
of llIl-IV will have a 30-day mortality of 24.5%. High-risk and intermediate-high-
risk patients should undergo consideration for rapid primary pharmacologic
treatment, or surgery and where available interventional treatment to rapidly
clear thrombus. Acute right ventricular dysfunction critical determinant of
outcome and persistent arterial hypotension and cardiogenic shock carries a
high risk of early death. Primary reperfusion treatment, particularly systemic
thrombolysis is currently the treatment of choice. This can result in early
reduction of pulmonary resistance and improvement in RV function. The
maximum benefit is in the first few days, ideally within 48 hours with 90% of
patients showing improvement, with no benefit at one week. Low-risk patients,
i.e. PESI scores I-Il or sPESI 0 should be considered for early discharge and
outpatient treatment with anticoagulation.
Learning Objectives:
1. To learn about the recently published guidelines for PE treatment in stable
patients.
2. To learn about the recently published guidelines for PE treatment in unstable
patients.
3. To learn about recent therapeutic algorithms in PE treatment.
Author Disclosure:

R. Uberoi: Grant Recipient; Bolton medical.

A-355 16:51

C. Updates on the endovascular treatment of massive and submassive
pulmonary embolism
S.C. Spiliopoulos; Athens/GR (12461)

Minimal invasive percutaneous endovascular treatment of massive and
submassive pulmonary embolism (PE) offer the benefit of low-risk, more
aggressive management than systemic anticoagulation and have been
correlated with reduced morbidity and mortality rates. Traditional endovascular
methods include thrombus dissolution using standard pigtail catheters or
balloons, presenting reasonable technical success rates of approximately 86%.
Local low-dose catheter-directed thrombolysis combined with thrombectomy
(e.g. pharmacomechanical thrombolysis) seems to improve outcomes, without
increasing the risk of bleeding. The rationale of recent and ongoing trials is
based on the fact that systemic thrombolysis, although more effective than
anticoagulation alone, increases 5-fold the risk of major bleeding and 10-fold
that of haemorrhagic stroke, while is contraindicated in many patients mainly
due to recent surgery or intracranial haemorrhage. On the other hand, the
majority of evidence for catheter-based interventions is based on few single-
centre case series and prospective trials. Over the past few years, a number of
prospective, multi-centre, randomized trials and large registries investigated
novel pharmacological and pharmacomechanical thrombectomy techniques,
such as ultrasound accelerated thrombolysis, providing high level of evidence
regarding the safety and efficacy of endovascular treatment options in acute
PE. However, studies comparing various endovascular modalities versus
systemic fibrinolysis are missing, while additional large-scale, well-designed
randomized trials are required to improve the level of evidence of currently
available interventional radiology techniques. In this lecture, outcomes of
available and ongoing clinical data will be presented and future perspectives
will be discussed.

Learning Objectives:

1. To learn about the rationale of recent and ongoing trials.

2. To learn about the level of evidence for interventional radiology techniques

in PE treatment.

3. To learn about clinical results and possible further developments.

17:14

Panel discussion: Appropriate diagnosis and risk stratification in the
management of acute massive and acute submassive pulmonary
embolism

16:00 - 17:30 Room M 4

E® - ECR Academies: Spinal Imaging

E® 819
Spinal trauma
A-356 16:00

Chairman's introduction
L. Manfre; Catania/IT (Imanfre@me.com)

A-357 16:05

A. Looking for fractures
E.J. Ulbrich; Zurich/CH (erika.ulbrich@usz.ch)

In trauma patients, the spine is often involved with the thoracolumbar spine as
the most common portion, especially T11-L2. The necessity of a radiography
after trauma may be weighed with the help of the national emergency x-
radiography use study (NEXUS) criteria and the Canadian C-spine rule (CCR).
According to the clinical NEXUS criteria, the probability of absence of a
fracture is 99.6% in patients with no posterior midline cervical-spine
tenderness, no evidence of intoxication, a normal level of alertness, no focal
neurologic deficit and no painful distracting injuries. The CCR defines clinical
criteria for a low-risk patient for C-spine fractures after blunt trauma with a
100% sensitivity. Comparing the CCR with the NEXUS criteria, CCR performed
somehow better. If imaging is indicated by clinical criteria (NEXUS, CCR) the
American College of Radiology (ACR) Appropriateness Criteria list the precise
indications of imaging modalities (x-ray, CT, MRI, myelography, angiography).
Concerning thoracolumbar spinal fractures, the Magerl classification
(exclusively applicable for assessment of CT findings) is used which is based
on the three-column concept by Denis and the McAfee classification. The
Magerl AO concept differentiates between compression (type A), distraction
(type B) and rotation (type C). The thoracolumbar injury classification and
severity (TLICS) scale is a guideline for management of treatment regarding
thoracolumbar injuries. Based on the three major categories (injury
morphology, posterior ligamentous complex integrity and patient neurology)
patient scores determine a management plan for surgeons depending on the
presence of injuries and co-morbidities.

Learning Objectives:

1. To understand the different standard clinical criteria for spine imaging
(Canadian C-spine rule, Nexus criteria).

2. To understand the essential traumatic spinal mechanisms.

3. To become familiar with the different classification systems, from Denis to
TLICS.

A-358 16:33

B. Looking for spinal cord and soft tissue injuries
F. Bonneville; Toulouse/FR (bonneville.f@chu-toulouse.fr)

In spinal trauma, MRI is the modality of choice for evaluation of ligamentous
and other soft tissue structures, disc, spinal cord and vessels. Complete spinal
ligamentous tears appear as interruption of those structures normally
appearing as low signal intensity bands. It is best depicted on T2-weighted and
STIR images. Spinal instability is defined by the involvement of two of the three
vertical parallel columns biomechanically forming the vertebral column. Acute
disk herniation can also occur and may worsen the symptoms. Neurological
deficits may be due to cord compression by epidural or subdural haematoma,
or intrinsic spinal cord injury. Axial gradient echo T2-WI is mandatory to identify
such haemorrhagic lesions, especially within the cord, because haemorrhagic
contusions and haematomyelia are correlated to worse outcome. They appear
hypointense while cord oedema returns T2 hyperintensity. Spinal cord trauma
usually demonstrates a mixture of both oedema and haemorrhage. In cervical
spinal trauma, vascular injuries should be sought as asymptomatic injuries can
subsequently lead to cerebral and cerebellar infarctions. Vertebral arteries are
more commonly involved than carotid arteries. Main cervical traumas at risk for
vascular injuries include C1-C3 fractures, fracture extending into a foramen
transversarium, cervical spine luxation and expanding neck haematoma. Most
of the vascular injuries can be seen as irregularity or loss of normal flow void
on T2WI, and should be confirmed by adequate and dedicated vascular
imaging.

Learning Objectives:

1. To understand which soft tissue structures are relevant for spinal stability.

2. To learn how to detect subtle soft tissue injuries.

3. To become familiar with the different traumatic cord injuries.
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A-359 17:01

C. Looking for spinal injuries in children
P.C. Maly Sundgren; Lund/SE (Pia.Sundgren@med.lu.se)

Spinal injuries are generally less common in the paediatric population
compared to adults with cervical spine injuries being most frequent spine injury
of all spine injuries occurring in up to 40-60% of all injuries in children. The
specific biomechanics of the paediatric cervical spine leads to a different
distribution of injuries and distinct radiological features and represent a distinct
clinical entity compared to those seen in adults. Young children have a
propensity for injuries to the CCJ, upper cervical injuries (i.e. cranial base to
C2) whereas older children are prone to lower cervical injuries similar to those
seen in adults. In this lecture, typical injuries in the paediatric population will be
presented including normal variants that can be misleading in the diagnosis of
fractures.

Learning Objectives:

1. To understand that children are prone to different types and locations of
injuries when compared to adults.

2. To become familiar with normal anatomy and anatomic variants that may
mimic fractures in children.

3. To learn how to select the appropriate imaging modality in the individual
patient.

16:00 - 17:30 Room M 5

Joint Course of ESR and RSNA (Radiological Society of North
America): Hybrid Imaging

MC 828
Hybrid imaging in the male

Moderators:
A. Drzezga; Cologne/DE
K. Riklund; Umeal/SE

A-361 16:00

A. Prostate cancer: novel tracers
S.P. Rowe; Baltimore, MD/US

"No abstract submitted.”

Learning Objectives:

1. To learn about novel tracer and their biochemical properties.

2. To understand the differences of information given by the use of different
tracers.

3. To understand how to interpret examinations with different tracers.

A-360 16:30

B. Prostate cancer: PET, MR or both?
M. Eiber; Los Angeles, CA/US

Currently national and international guidelines for imaging procedures for high-
risk and advanced prostate cancer (PCa) include abdomino-pelvic cross
sectional imaging, multiparametric prostate MRI, bone scintigraphy and in the
case of therapy monitoring of mMCRPC whole-body cross-sectional imaging
mainly by means of computed tomography. Positron emission tomography
(PET) has became increasingly important in the work-up of prostate cancer. In
the past, the use was mainly limited to radiolabeled choline-derivatives which
showed considerable limitations and did not always meet the diagnostic needs.
Recently, a 68 Gallium-labelled ligand of the prostate-specific membrane
antigen (68Ga-PSMA) has been introduced in PET-imaging of PCa with first
promising results. Due to relatively exclusive expression of PSMA in prostatic
tissue as well as increased expression in PCa 68Ga-PSMA was reported to
exhibit a favourable lesion to background ratio compared to presently used
choline- or fluorodeoxyglucose-based PET examinations. Together with the
novel development of combined PET/MR, the combination of excellent
morphological detail, multiparametric functional information and molecular PET
data might lead to a significant improvement in detection and staging of PCa
and thus may help to optimise oncological treatment. The talk encompasses: 1.
The molecular basis of prostate cancer imaging targeting the prostate-specific
membrane antigen (PSMA), review of the various PSMA-tracers. 2. The
diagnostic performance and potential role of PSMA PET/CT and PET/MR for
high-risk primary and advanced prostate cancer. 3. Comparison of the use of
PSMA PET-imaging with conventional imaging as included in the guidelines.
Learning Objectives:

1. To learn about pathophysiology in prostate cancer.

2. To understand how to interpret hybrid imaging of prostate cancer.

3. To learn about the role of hybrid imaging in staging, treatment evaluation
and follow-up.

A-362/A-363 17:00
C. Interactive case discussion (part 1)
M. Eiber; Los Angeles, CA/US
S.P. Rowe; Baltimore, MD/US

The third part of this session will contain interactive cases based on the
previous teaching points.

Learning Objectives:

1. To learn how to interpret hybrid imaging of prostate cancer.

2. To understand the pathophysiology in relation to imaging.
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08:30 - 10:00 Room A

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

E® 921

Use of staging and classification systems
A-364 08:30

A. RECIST 1.1 training
A. Graser; Munich/DE (a.graser@radiologie-muenchen.de)

RECIST 1.1 has been developed as an improvement of RECIST 1.0 to allow
for reproducible and exact measurement of overall tumour load in patients with
metastatic disease that are being treated as part of clinical trials. Furthermore,
it can be used to guide decision-making in everyday clinical practice. This
lecture will explain basic RECIST rules, teach about types of lesions (target
versus non-target), and measurement strategies. Furthermore, clinical cases
will be used to train correct use of the system. Recent additions to RECIST,
e.g. Choi criteria, will also be covered. Finally, limitations of RECIST in clinical
practice will be discussed.
Learning Objectives:
1. To understand the principle of the RECIST system.
2. To become familiar with the daily oncological work-up.
Author Disclosure:

A. Graser: Consultant; Pfizer Pharma AG. Speaker; Pfizer Pharma, Novartis
Pharma, Siemens AG.

A-365 09:15

B. Gastrointestinal-abdominal masses
A. Ba-Ssalamah; Vienna/AT (ahmed.ba-ssalamah@meduniwien.ac.at)

The spectrum of abdominal masses is broad, as is the differential diagnosis.
Cross-sectional imaging modalities, in particular computed tomography (CT)
and magnetic resonance imaging (MRI), are routinely used to evaluate the
size, morphology, location and relationship of the lesion to adjacent organs. It
is essential to understand how to tailor the exam to the clinical indication, i.e.
which modality is best, and which contrast agent to use for MRI. The role of
PET-CT and PET-MRI, with various radiotracers, that can give us further
insight into the metabolic properties of these masses, will be discussed.
Furthermore, we will explain the enhancement pattern and tracer behaviour of
the mass which may help us to narrow the differential diagnosis.
Demonstrating the content of the lesion, such as fat, fluid, solid components or
calcifications, is an important imaging clue, too. Malignant entities, including
peritoneal carcinomatosis and pseudomyxoma peritonei, as well as lymphoma
and GIST, will be demonstrated. We will include some uncommon entities that
may present with and without symptoms, such as epiploic appendagitis,
omental infarction and mesenteric panniculitis. Finally, we will illustrate
exophytic masses originating from abdominal organs, such as the liver,
pancreas and bile ducts, causing diagnostic challenges.

Learning Objectives:

1. To learn the characteristic features of some common and atypical abdominal
masses.

2. To identify the key imaging findings that assist surgeons or oncologists
treating specific abdominal masses.

08:30 - 10:00 Room B

Gl Tract

RC 901
CT colonography today

A-366 0s:30

Chairman's introduction
M. Hellstrém; Gothenburg/SE

A-367 08:35

A. How | perform it
P. Lefere; Roeselare/BE (radiologie@skynet.be)

According to the ESGE/ESGAR guidelines and the second ESGAR CTC
consensus on CT colonography (CTC), correct technique of performing CT
colonography is essential to obtain good results of polyp/tumour detection.
CTC technique is related to an adequate preparation of the colon, optimal
distension of the colon and the correct use of scanning protocols adapted to
the specific requirements of CTC. 1. Bowel preparation and faecal tagging: a)
principles of state-of-the-art preparation: diet, laxatives, faecal tagging, b)
application according to the clinical presentation of the patient, c) full cathartic
preparation Vs reduced cathartic preparation: when,
advantages/disadvantages, the future? and d) pitfalls related to preparation. 2.
Colon distension: a) principles of state-of-the-art colonic distension, b) practical
application of optimal colonic distension, c) possible issues/complications and
how to prevent and d) pitfalls related to colonic distension. 3. Scanning
protocols: a) acquisition of CTC in clinical practice, adapted to the different
clinical presentations/indications, b) dose considerations: how to reduce dose
in CTC and c) pitfalls related to acquisition.

Learning Objectives:

1. To learn about modern approaches to bowel preparation and faecal/fluid
tagging.

2. To become familiar with colon distention, including prevention of possible
complications.

3. To learn about different scanning protocols and their use according to
patient status and clinical needs.

A-368 o0s:58

B. How | interpret it
T. Mang; Vienna/AT (thomas.mang@meduniwien.ac.at)

The evaluation of CT colonography (CTC) studies is based on detection,
interpretation, and documentation of colonic findings. It is performed on a
computer workstation equipped with dedicated CTC software by a primary 2D
or a primary 3D approach. In either case, the alternative viewing technique
must be available for rapid correlation and characterization of any suspicious
findings. Primary 2D evaluation is based on “lumen tracking” by interactively
scrolling through the axial slices and multiplanar reformatted images, focusing
only on the air-distended colonic lumen from one end to the other one. Primary
2D evaluation provides information about the attenuation of findings during the
search process. It is time-efficient. Primary 3D evaluation is based on 3D
virtual endoscopy in an antegrade and retrograde fashion. It increases both,
the conspicuity, especially of small and medium-sized polyps, and the duration
of visualization. The use of advanced 3D displays like virtual dissection or
unfolding techniques may reduce the interpretation time for primary 3D
evaluation at the expense of increased image distortion. Colonic findings can
be systematically characterized by their morphology, attenuation
characteristics and mobility. Knowledge of the CTC imaging features of
common colonic lesions and artefacts is necessary for characterization of
findings and differentiation of genuine colonic lesions from pseudo-lesions.
Computer-assisted detection (CAD) algorithms, used in CTC, can automatically
detect polypoid findings. Specifically, if used as a second reader, CAD was
found to reduce the number of perceptual errors by pointing out possible
abnormalities that might otherwise be missed.

Learning Objectives:

1. To become familiar with different image presentations: 2D, 3D, enhanced
views.

2. To appreciate the strengths and limitations of primary 2D and primary 3D
reading.

3. To learn about the use of Computed Assisted Diagnosis (CAD) software.
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A-369 09:21
C. Screening with CTC
D. Reqgge; Turin/IT (daniele.regge@ircc.it)

Colorectal cancer screening reduces cancer-specific mortality significantly and
is cost-effective, or even cost-saving, with respect to not performing a
screening test. In some European countries, tests with different lesion yield
and costs (i.e. faecal occult blood test, sigmoidoscopy and colonoscopy) have
been chosen for population screening programs. CT colonography has been
approved by the American Cancer Society in 2008 as a test to detect polyps
and colorectal cancer and has since then been adopted on an individual basis.
Recently CT colonography has also been endorsed by US preventive services
task force as a screening test paving the way to reimbursement by medicare
and private insurers. In Europe, CT colonography has been explored in a
screening context mainly in randomized controlled trials where CT
colonography lesion yield and subject participation into running screening
programs have been compared to that of other tests. These data are now
available as those related to costs of the CT colonography arm. The lecture will
focus on the evidence cumulated in the last decade on the use of CT
colonography as a screening test, to review current guidelines and present
possible scenarios for its future adoption in colorectal cancer screening.
Learning Objectives:
1. To understand basic principles of population and opportunistic screening.
2. To become familiar with data on accuracy of CTC in screening populations.
3. To learn about current guidelines on the use of CTC in screening.
Author Disclosure:

D. Regge: Author; Springer. Speaker; GE Medical Systems.

09:44

Panel discussion: Challenging cases from clinical practice

Learning Objectives:

1. To learn about the current lung MR protocols.

2. To know in which clinical situations lung MRl is a helpful adjunct to
diagnosis.

A-372 09:30
C.Us
F. Gleeson; Oxford/UK (fgleeson@mac.com)

Ultrasound has historically been used to determine the presence of pleural fluid
prior to a decision on chest drain insertion. More recently it has been used to
characterise pleural effusions, and is now being investigated as a potential tool
to identify cardiac failure and pulmonary oedema. It is now also used to identify
pneumothorax in patients in place of or more often as an adjunct to the CXR.
Recent publications have also highlighted the ability to identify the intercostal
vessels using colour Doppler to avoid potential laceration during biopsy or
drain insertion.
Learning Objectives:
1. To learn when, how and why to perform a US study of the chest.
2. To become familiar with the strengths and limitations of the technique.
Author Disclosure:

F. Gleeson: Advisory Board; lue Earth Diagnostics, olarean. Board Member;
ptellum. Consultant; lliance Medical Ltd. Equipment Support Recipient; eneral
Electric. Grant Recipient; IHR.

08:30 - 10:00 Room X

08:30 - 10:00 Room C

Chest

RC 904

Low-dose and no-dose chest imaging:
opportunities and limitations

Moderator:
D. Tack; Baudour/BE

A-370 08:30
A.CT
C. de Margerie-Mellon; Paris/FR (constancedemm@gmail.com)

Radiation dose in CT scan must be as low as reasonably achievable. High
natural contrast of lung parenchyma makes it particularly suitable for radiation
dose reduction. Various technical parameters have to be optimized, especially
tube current, tube potential, and reconstruction algorithm, to obtain the better
trade-off between radiation dose level and image quality. Iterative
reconstruction algorithms take currently a dominant role in radiation reduction
by lowering image noise induced by reduced-dose examinations. On the other
hand, reduced-dose CT protocols should be adapted to the clinical situation.
Their relevancy have been largely investigated for solid nodules detection on
non-enhanced CT and for pulmonary emboli diagnosis on CT pulmonary
angiography. Other potential applications include infectious pneumonia and
pleural abnormalities detection (especially in asbestos-exposed workers) and
neoplasia follow-up. However, radiation dose reduction is still limited for obese
patients and in case of interstitial pneumonia.

Learning Objectives:

1. To learn about techniques for decreasing the radiation dose.

2. To know in which clinical situations low-dose CT should be performed.

A-371 09:00

B. MRI
J. Dinkel; Munich/DE

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.
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. The
purpose of this presentation is to review the currently available MR techniques
useful in thoracic imaging and to provide an overview of present and emerging
clinical applications of thoracic MRI.

Joint Session of the ESR and ESTRO

Radiomics and imaging databases for
precision radiation oncology

A-373 08:30

Chairmen's introduction (part 1)
K. Riklund; Umea/SE (katrine.riklund@umu.se)

In this session, biomarkers in imaging will be discussed as used in treatment
planning, prognosis and prediction. Furthermore, we will learn about the
potential of using big data analysis in imaging in radiation treatment. When
using quantitative imaging biomarkers, it is also important to be aware of
potential shortnesses of the methods and you will also hear about this in the
joint session between ESR and ESTRO.

Session Objectives:

1. To discuss how radiomics will change the clinical practice both in radiology
and oncology.

2. To understand the impact of quantitative imaging data uncertainties in the
prognosis and predictive models.

3. To discuss the potential and challenges of large multicentre imaging
datasets.

A-374 0s:31

Chairmen's introduction (part 2)
V. Valentini; Rome/IT (vvalentini.it@gmail.com)

Radiomics is gaining an always greater attention in our scientific communities.
Images are always less pictures and more mines of information that can be
used by clinicians as decision-making tools, from prognosis assessment to
therapy choice and outcome prediction. New paradigms, new uncertainty
measurements, new statistical and mathematical tools are required to take
advantage of radiomics potentialities and to become familiar with these
approaches is unavoidable. Facing the entity of the challenge, an
interdisciplinary approach is mandatory with all the imaging-based medical
specialities hinged on imaging knowledge and images sharing in big data
biobanks and DICOM repositories.

Session Objectives:

1. To discuss how radiomics will change the clinical practice both in radiology
and oncology.

2. To understand the impact of quantitative imaging data uncertainties in the
prognosis and predictive models.

3. To discuss the potential and challenges of large multicentre imaging
datasets.

A-375 08:33

Radiomics in radiology, what are the parameters of interest for different
imaging modalities?

H. Ahlstrém; Uppsala/SE (HAKAN.AHLSTROM@AKADEMISKA.SE)

CT, MRI, PET, PET-CT and PET-MRI datasets contain huge amounts of
spatially detailed morphological, functional and metabolic information. Today,
when analysed, these detailed datasets are typically heavily reduced to a few
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measurements of a priori specified measurements of interest (e.g. volumes,
areas, diameters, average/maximum tracer concentrations, etc.) and/or visually
- and, therefore, inevitably subjectively - assessed by a human operator. As a
result, normality/non-normality can only be assessed on these measurements
and not on the entire data collected, and statistical interaction with non-imaging
parameters can also be assessed only on these a priori specified
measurements. To utilise the full potential of these image datasets, new
analysis tools included in the concept radiomics, which allow objective or
quantitative assessment of all imaging data (including, e.g. previously
discarded information about texture), are needed. Radiomics can be divided
into distinct processes: (a) image acquisition and reconstruction, (b) image
segmentation and rendering, (c) feature extraction and feature qualification and
(d) databases and data sharing with non-imaging data (e.g. different “omics”
and clinical data) for (e) informatics analyses. Statistical knowledge of the
normal range of radiomics features are needed for the analyses. These
analyses are anticipated to bring out new associations and understandings that
traditional approaches could not achieve. Radiomics features can, together
with non-imaging data, be included in models that have shown to provide
valuable diagnostic, prognostic or predictive information for oncological
diseases. This information aims at improving individual patients’ outcomes by a
better treatment selection.
Learning Objectives:
1. To learn how radiomics can be measured with imaging methods.
2. To discuss how radiomics can be integrated in “omics” analysis.
3. To explore the potential of radiomics analysis in cancer care.
Author Disclosure:

H. Ahlstrom: Founder; one of four owner of Antaros Medical AB. Owner;
20% owner of Antaros Medical AB. Shareholder; 20% of the shares of Antaros
Medical AB.

A-376 08:53

Radiomics in radiotherapy: how is it used to personalise treatment and to
predict toxicity and/or tumour control
C. Gani; Tibingen/DE (cihan.gani@gmail.com)

Radiomics is defined as the automated or semi-automated extraction of a large
number of features from imaging datasets resulting an individual “imaging
phenotype”. These features and the imaging phenotype can then be correlated
with a variety of other parameters: from genetic phenotypes to oncological
outcome data. Radiomics as a non-invasive procedure is of particular interest
for the radiation oncologist in times of precision radiation oncology: The
radiomics phenotype might help to identify patients at high risk for treatment
failure and, therefore, candidates for more aggressive treatment. Furthermore,
radiomics can also be a helpful tool to predict the risk for radiation-induced
toxicities and guide the dose distribution within normal tissues. This lecture will
give an overview about the existing data on radiomics in the field of radiation
oncology.

Learning Objectives:

1. To understand how radiomics can be used to identify patients at high risk for
failure after radiotherapy.

2. To discuss how radiomics can be integrated into radiotherapy treatment
planning.

3. To explore the potential of radiomics to predict acute and long-term toxicity
after radiotherapy.

A-377 09:13

Uncertainties in imaging: how they should be reported and propagated in
prediction models using radiomics
L.P. Muren; Aarhus/DK

"no abstract submitted"

Learning Objectives:

1. To understand how to incorporate radiomics into RT response models.
2. To discuss how uncertainties should be estimated and reported.

3. To explore the effect of image uncertainties in RT response models.

A-378 09:33

Imaging banks: challenges and opportunities
A. Van der Lugt; Rotterdam/NL (a.vanderlugt@erasmusmc.nl)

An imaging biobank can be defined as an organised database of medical
images and associated imaging biomarkers (radiology and beyond) shared
among multiple researchers, and linked to other biorepositories. An imaging
biobank is designed for scientific use. Image data are systematically analysed
visually, manual, or (semi)-automated with the main aim to extract imaging
biomarkers than can be related to patient characteristics such as medical
history, genomic data, and outcome or disease characteristics such as
genomic data, biomaterials or response to treatment. The data storage is
structured in a way that the database can be queried and retrieved based on
available metadata. To exploit the available information interactions with other
databases are a perquisite. General requirements with respect to the data

collection are, therefore, a database facilitating storage of image data and
metadata, storage of derived image-based measurements, and storage of
associated non-imaging data, taking into account the need to deal with
longitudinal data, and to cope with multiple file formats. Finally, automated
retrieval is needed for image analysis pipelines that extract image features for
radiomics signatures or for hypothesis-free deep learning algorithms.

Learning Objectives:

1. To understand what is an imaging biobank.

2. To discuss how an imaging biobank can be integrated in cancer care.

3. To explore the intraoperability of clinical imaging biobank and other data
repositories.

09:53
Discussion

08:30 - 10:00 Room Z

Joint Session of the ESR Working Group on Ultrasound with
EFSUMB

Handheld devices: a game changer?
A-379/A-380 o0s:30

Chairmen's introduction
P.S. Sidhu; London/UK (paulsidhu@btinternet.com)
M. Claudon; Vandoeuvre-les-Nancy/FR (m.claudon@chu-nancy.fr)

Middle and high-quality portable ultrasound machines are now widely available
in the market. There is a large range in commercial offer, with various levels of
performances but most of these units allow for grayscale and Doppler mode.
The basic concept is to meet patients at the point-of-care, in the hospital and in
the outpatient clinic and take benefit form a fast, early imaging examination.
Alternative interest has been proposed for education of medical and non-
medical students.
Session Objectives:
1. To learn about which handheld devices are available and the price range in
rent or buy setups.
2. To learn about the requirements for image quality and image storage.
3. To learn about the training requirements for medical personnel and how to
potentially bring US into the medical school.
Author Disclosure:

P.S. Sidhu: Speaker; Bracco, Siemens, Philips, Samsung, GE Healthcare,
Hitachi.M. Claudon: Speaker; Philips Ultrasound.

A-381 0s:45

Reviewing the market
M. Bachmann Nielsen; Copenhagen/DK (mbn@dadInet.dk)

Most ultrasound (US) manufacturers offer handheld or portable devices in
addition to their more traditional larger mid- and high-end machines. The price
of handheld devices is generally lower, but they may lack features like
elastography, contrast agent imaging and biopsy guidance. An advantage of
handheld US devices is that due to their small size they fit into the pockets of a
physician’s lab coat. The smallest handheld devices are composed of a
transducer with a USB connection to a tablet or a smartphone. Many of the
large companies we know from radiology now also offer handheld devices,
e.g., GE Healthcare, Philips. Some comes with a screen; some connects to the
user's own smartphone. Philips sell their Lumify system only as a rental
product for a low monthly fee and only in the USA. In addition, a large market
exists on the internet for cheap wireless or USB transducers and for portable
devices on web-based marketplaces like Alibaba. Another addition to the
market is a cloud-based telehealth service by some seen as another business
case to distribute ultrasound to users with little experience in diagnostic
ultrasound.

Learning Objectives:

1. To learn about which handheld US devices are available on the market.

2. To learn about different pricing levels of the US equipment based on rent or
buy models.

A-382 09:00

Who can use the equipment and reimbursement
R.F. Havre; Bergen/NO (roald.flesland.havre@helse-bergen.no)

Ultrasound scanners have become portable and cheaper, while the image
quality has improved. Several clinicians have discovered the usefulness of the
portable ultrasound (US) scanners and they are increasingly used in general
practice, by hospital departments and even in ambulances. The users of
ultrasound should be health care professionals including medical doctors,
sonographers and in some countries US midwifes. It is important that users of
US equipment have adequate training to perform US examinations in their
clinical practice. The responsibility for this should be the departments in which
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the examinations take place and be defined by training curriculums for the
medical specialities. US training can also be included in medical school. Basic
or more advanced US courses arranged by national and international US
societies. Not all portable devices have interfaces for easy and safe storage of
images. This is an important issue as images serve as documentation. It is
important that safe storage is provided preferably to the PACS systems of the
department in charge of medical treatment. The solutions for image storing
may be an important for selection of models. The reimbursement for ultrasound
scanning is depending on the group of health care personnel who perform the
examination and not by the type of equipment used. Medical doctors in general
practice in Norway have reimbursement for specific US examinations. When
point of care US is performed in hospitals as a part of a clinical examination of
in-patients, it is generally not reimbursed specifically.

Learning Objectives:

1. To learn about the possible requirements for image quality and storage for
handheld devices.

2. To learn about the requirements for training and profession for using the
equipment.

3. To learn about different reimbursement requirements and practices in
selected European countries.

A-383 09:15

Appropriate training
H. Prosch; Vienna/AT (helmut.prosch@meduniwien.ac.at)

Ultrasound (US) is an indispensable diagnostic tool, not only in radiology, but
also in almost all clinical specialities. In addition to its use for thorough,
systematic examinations, US is used more and more in point-of-care
examinations where single, specific clinical questions are addressed (i.e. the
search for pleural effusions or ascites, pneumothorax, hydronephrosis). With
the use of ultrasound contrast media, the diagnostic value of US increases
even further. As with all imaging modalities, specific training is required to gain
the required skills. Consequently, the radiologic training curricula of most
European countries, as well as the European training curriculum for radiology
of the European Society of Radiology, demand that residents must learn US
skills. In addition to a profound theoretical knowledge about the technical
aspects of ultrasound, anatomy, and pathology, US requires substantial hands-
on training to reach sufficient expertise. A comprehensive hands-on training
necessitates a case-by-case teaching protocol in which the attending physician
supervises the examination. Simulation-based training has proven to be an
effective means to further improve US training, particularly to achieve mastery
in ultrasound-guided biopsies. Only a structured training curriculum that
combines all these different aspects of US training can make it possible for US
to fulfil its role as the stand-alone diagnostic tool and the problem solving tool it
can and should be.

Learning Objectives:

1. To get an overview on the current status of ultrasound training in radiology.
2. To appreciate the pivotal role of ultrasound in the understanding of basic
anatomy and pathology.

3. To become familiar with the importance of one to one teaching in ultrasound.

A-384 09:30

Ultrasound to train students
V. Cantisani; Rome/IT (vito.cantisani@uniroma.it)

Ultrasound is an effective method used throughout the world for clinical workup
of patients with a wide range of diseases, particularly as first-line imaging
modality. Technological advancements have made the equipment accessible
and affordable up to hand-held ultrasound devices. Therefore, education and
subsequently preparation and updating of US knowledge is crucial. EFSUMB
(European Federation of Societies for Ultrasound in Medicine and Biology) and
others have published an atlas on anatomy and examination technique of
handheld devices. Medical student education is traditionally based on
“classical” training methods such as presentations, courses and workshops.
However, new technologies and web-based sources of information have
opened novel educational applications in medical practice. The European
Federation of Societies for Ultrasound in Medicine and Biology (EFSUMB)
recommends that ultrasound should be used systematically as an easily
accessible and instructive educational tool in the curriculum of modern medical
schools. Medical students should acquire theoretical knowledge of the modality
and hands-on training should be implemented and adhere to evidence-based
principles. EFSUMB policy statements on medical student education in
ultrasound, update of the actual status on US Medical Education worldwide
and the activities already decided will be discussed.

Learning Objectives:

1. To provide current status of education in ultrasound of medical student.
2. To provide EFSUMB proposal and strategy in student education.
Author Disclosure:

V. Cantisani: Speaker; Samsung, Toshiba, Bracco.

09:45

Panel discussion: Handheld devices - should we be happy or concerned?

08:30 - 10:00 Room O

Paediatric

RC 912

Understanding paediatric neuroradiology
Moderator:
A. Rossi; Genoa/IT

A-385 0s:30

A. Imaging of the premature brain
N. Khandelwal; Chandigart/IN (khandelwaln@hotmail.com)

Dramatic reduction in mortality rates of premature infants in recent times due to
better perinatal care has not really translated to exceptional
neurodevelopmental outcomes in these patients. Neuroimaging has taken a
front stage in evaluation, diagnosis and prognostication of premature neonates.
Ultrasound (US) forms the backbone of current neuroimaging practice in small
babies. Magnetic resonance imaging (MRI) has matured recently as an
excellent modality to better identify and classify intracranial structures. The
premature brain is significantly different in terms of volume, structure, maturity
(myelination pattern) and disease appearance as compared to childhood brain.
Myelination progresses in the following order in human brain - caudal to
cranial, centre to periphery and posterior to anterior. Identification of brain
maturity by means of myelination pattern helps us in identifying and classifying
white matter disorders. The distinctly variable patterns of involvement of
susceptible structures, namely the deep grey nuclei and white matter in
hypoxic-ischaemic brain injury in premature and mature brains is worth
understanding as helps in evaluating and prognosticating such patients. MRI
helps in comprehensive brain evaluation while US is a good, handy, radiation-
free tool for follow-up.

Learning Objectives:

1. To discuss the roles of US, (CT) and MRI in preterm imaging.

2. To give an overview of the different imaging findings in the preterm brain
related to age.

3. To discuss the prognostic role preterm brain imaging.

A-386 09:00

B. Abusive head trauma: the role of CT and MRI
C. Adamsbaum; Le Kremlin-Bicétre/FR (c.adamsbaum@bct.aphp.fr)

Abusive head trauma (AHT) is a leading cause of morbidity and mortality in
infants. The presence of a diffuse subdural haematoma (SDH) with no
evidence of accident is a key diagnostic clue. The haematoma is due to rupture
of the cerebral bridging veins due to violent shaking. Neuroimaging is crucial
for the diagnosis of AHT. The presence of SDHs, especially in multiple
locations, such as the interhemispheric region, over the convexity and in the
posterior fossa, is significantly associated with AHT. CT is the first-line imaging
modality for suspected AHT, particularly in case of acute or subacute
symptoms. CT exquisitely demonstrates intracranial haemorrhages, skull
fractures and soft tissue swelling of the scalp. In addition of CT, early MRI
within the first week provides a better estimation of parenchymal injuries
(hypoxic-ischaemic insult, contusions). MRI can also disclose subtle key signs
for the diagnosis of AHT such as rupture/thrombosis of bridging veins at the
convexity and/or ligamentous cervical injuries. Both CT and MRI offer wide
ranges for dating the causal event. In particular, mixed density/intensity pattern
of SDHs is frequent and provides no reliable clues for assessing repeated
violence. Only the finding of different density in two distant SDHs argues in
favour of "age-different" injuries. As a reminder, in all cases of suspicion of
AHT, the full skeletal survey is also mandatory.

Learning Objectives:

1. To discuss the role of CT and MRI in imaging of abusive head trauma (AHT).
2. To give an overview of common CT and MR findings in AHT.

3. To understand the strengths and limitations of CT and MRI in imaging AHT.

A-387 09:30

C. Imaging in hypoxic-ischaemic injury and hypothermia: an update
F.M. Triulzi; Milan/IT (Fabio.triulzi@policlinico.mi.it)

The incidence of hypoxic ischaemic encephalopathy (HIE) ranges from 1 to 8
per 1000 live births in developed countries, it accounts for approximately 15%-
20% of neonatal mortality in full-term neonates. Differently from adults, in
whom acute anoxic-ischaemic injury causes diffuse brain injury predominantly
involving gray matter, neonatal HIE is generally more selective. The most
frequent type of injury on MRI in term newborns consists of selective
involvement of areas with higher energy requirements, i.e. the lateral thalami,
posterior lentiform nuclei, hippocampi and perirolandic cortex. Moreover, the
absence of a normal PLIC on T1-weighted images in asphyxiated infants has a
high positive predictive value (100% of abnormal neurodevelopmental
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outcome). In order of frequency, other locations of brain involvement in full-
term newborns with HIE include the perirolandic and primary auditory cortex
and optic radiation, the hippocampal formation and limbic cortex and the dorsal
mesencephalic  structures. Conventional MR  sequences, diffusion,
spectroscopy and more recently perfusion have been widely used in the last
twenty years to find out the more reliable prognostic biomarker. There are now
several evidences of benefits in neuroprotection by cooling treatment. No
major complications are associated with therapeutic hypothermia and the
predictive value of MRI for subsequent neurological impairment seems to be
not affected by this kind of therapy. Being cooling therapy effective in the acute
phase of HIE the role of MRI is now predominantly related to a better
assessment of the brain damage in the subacute phase of asphyxia, when
lesion load is well established.

Learning Objectives:

1. To discuss the role of US, (CT) and MRI in hypoxic-ischaemic injury
(including advanced MR techniques).

2. To give an overview of common imaging findings in hypoxic-ischaemic injury
(HIE).

3. To understand the importance of timing and prognostic value of imaging in
HIE.

A-390 09:30

C. Clinical use of T1 and T2 mapping
H.J. Lamb; Leiden/NL (h.j.lamb@I/umc.nl)

This lecture will provide an overview of the current and future application of MR
multi-parametric imaging using T1- and T2-mapping techniques. The main field
of application in cardiology is to determine tissue properties in a broad range of
cardiomyopathies and metabolic disease such as metabolic syndrome and
diabetes type 2. Based on an MR physics of multi-parametric MR imaging, first
clinical applications will be discussed, followed by more advanced future
application of T1-/T2-mapping. The overview aims in general to show the
potential of quantitative MR imaging, which is also applicable in other organs
than the heart, such as liver and kidney.

Learning Objectives:

1. To learn about the main fields of application for T1-T2 mapping.

2. To learn the specific parameters useful for the clinical implementation of T1-
T2 mapping.

3. To understand the incremental value of T1-T2 mapping over current
methodologies.

08:30 - 10:00 Room N

08:30 - 10:00 Studio 2017

Cardiac

RC 903

Novel ways to assess myocardial tissue

Moderator:
O. Duvernoy; Uppsala/SE

A-388 0s:30

A. T1 mapping: technical considerations
M.R. Makowski; Berlin/DE (marcus.makowski@charite.de)

In this refresher course, the current role of cardiac MRI for the characterisation
of myocardial diseases with a focus on novel mapping techniques will be
discussed. The limitations of current imaging techniques will be highlighted.
The potential of novel T1 mapping technical approaches will be introduced.
This refresher course will finish with clinical case examples.

Learning Objectives:

1. To learn about the principles of T1 mapping.

2. To learn about specific issues of T1 mapping.

3. To learn how to do and assess T1 mapping.

A-389 09:00

B. T2 mapping: technical considerations
C. Tessa; Lido di Camaiore/IT (ctessa@sirm.org)

Cardiac T2 mapping represents an alternative approach to traditional T2-
weighted imaging that allows to quantify myocardial T2 relaxation times.
Parametric T2 maps are obtained by collecting multiple images with different
T2-weighting, providing multiple points along the T2 decay curve for fitting of
an exponential signal decay model. To this purpose, T2-prepared steady-state
free precession (SSFP) sequences as well as multi-echo-spin-echo (MESE) or
gradient-spin-echo (GRASE) sequences can be employed. They can be
acquired both in breath-hold and during free breathing, utilizing respiratory
navigators. Optional motion correction algorithms may be applied to
compensate for mis-registrations between the images used to generate the
parametric maps. The maps are usually acquired in diastole, but they can also
be obtained in systole to reduce partial-volume effect. T2 maps can be
analysed both visually and quantitatively, by means of ROIs or automatic
thresholds. T2 mapping sequences are less prone to artefacts than traditional
T2-weighted sequences, and their reproducibility is very good. However, T2
relaxation time is very sensitive to co-factors and it is, therefore, necessary to
generate reference values specific for each site, technique and imaging
setting. Furthermore, studies in healthy controls have found a relatively large
inter-subject variability in T2 measures that may potentially cause problems
when trying to define cutoff values at single subject level. To date, there have
been only a few single-centre studies. Further multi-centres trials in larger
sample are needed to fully explore the potential of T2 mapping techniques.
Learning Objectives:

1. To learn about the principles of T2 mapping.

2. To learn about specific issues of T2 mapping.

3. To learn how to do and assess T2 mapping.

Professional Challenges Session

PC9

Implementing and evaluating clinical
decision support (CDS) for imaging
referral guidelines

A-391 0s:30

Chairman's introduction
L. Oleaga Zufiria; Barcelona/ES (lauraoleaga@gmail.com)

Clinical decision support systems (CDS) represent computer application
systems to enhance decision-making in the clinical workflow. These tools
include clinical recommended guidelines, condition-specific order sets,
computerized alerts and relevant reference information. Among the benefits of
the use of CDS, we can include increase of quality and safety of care,
avoidance of errors and improved efficiency. Implementation strategies and
outcomes in the hospitals depend on their culture and resources. The
introduction of a CDS includes a number of steps, such as identifying the
needs and functional requirements, designing or configuring the system for use
in the local environment, planning the implementation process and determining
how to assess the needs identified. Most research has evaluated the effects of
CDS, it has been focused primarily on clinician decision-making, but little has
been published on how those decisions affect patient's outcomes. It is
important to involve clinicians to avoid misconceptions about the use of CDS.
Finally, an application of the CDS includes its application in medical schools to
train students on the appropriateness of the imaging techniques in the clinical
setting.

Session Objectives:

1. To understand the challenges to implementing CDS.

2. To learn from practical experiences of CDS implementation.

3. To understand how a CDS implementation can be evaluated and impact
measured.

4. To understand the perspective of CDS users: referring physicians.

A-392 0s:35

The role of basic and advanced CDS in value-centred radiology
H.-U. Kauczor; Heidelberg/DE (Hans-Ulrich.Kauczor@med.uni-heidelberg.de)

Radiologists are participating in the transition from the volume-centred pay-for-
service to the value-centred pay-for-performance. Thus, clinical and economic
outcomes are driving the reimbursement. However, the definition of metrics to
measure performance, quality and outcome within the complex web of the
healthcare system is challenging. Overall, the goal-directed behaviour of
patients, ordering physicians, radiologists and specialists has to be aligned. As
workflow is critical, incentives for improvements in collaborative care are
pivotal. CDS will play an important role in improving quality and efficacy of the
workflow and the radiology service in value-centred medicine. Basic CDS will
check the appropriateness of CT or MRI for a given clinical scenario, mainly
based on evidence and guidelines. Major challenges of CDS are 1) the deep
integration into an existing multi-vendor environment of HIS and RIS as well as
image acquisition devices and PACS; 2) data security and patient privacy
issues between different health care providers and the integration of a cloud-
based service into the system; 3) the adaptation of the basic “guidelines” of the
CDS provider to the specific requirements of the institution and its imaging
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department(s). This in particular relates to the level of healthcare (in- or
outside, prevalence of disease), complexity of cases, comorbidities, local,
regional and national standard of care and operating procedures. Advanced
CDS should also check for already available imaging studies and reports as
well as whether intravenous contrast should be given. If yes, contraindications
(allergies, renal insufficiency, etc.) should automatically be checked from the
electric patient record.

Learning Objectives:

1. To learn about challenges in the implementation of CDS.

2. To understand the opportunities of advanced functions of CDS.

3. To appreciate the contribution of CDS to value-centred radiology.

A-393 0s:50

Evaluating CDS implementation and measuring outcomes
M.G.M. Hunink; Rotterdam/NL (m.hunink@erasmusmc.nl)

Background: guidelines and appropriateness criteria have been published to
help physicians choose the right test for the right patient at the right time.
These are typically implemented through computerized decision support
systems (CDSSs) so that the advice is presented at the point-of-care. ACR
select and ESR iGuide are such systems. The results of implementation of
CDSSs for guiding imaging referrals is, however, not (yet) convincing: are
CDSSs really cost-effective in guiding the justified use of imaging procedures?
Study designs to evaluate CDSSs: to evaluate interventions, ideally a parallel
group double-blinded RCT is performed but this is not feasible in this context
given the nature of the intervention. A pragmatic parallel group RCT may be
feasible but contamination effects between care-givers could easily occur
invalidating such a study and this study design would be logistically difficult to
perform. More realistic is a stepped-wedge cluster RCT or a matched pair
cluster RCT. So far single-centre before-after studies have been published with
their limitations. Outcome measures to evaluate CDSSs: ideally mortality,
morbidity, quality of life and costs are evaluated to determine the cost-
effectiveness of implementing CDSSs, requiring large studies with long follow-
up. More realistic is to measure short-term quality of life, complications of
testing and costs of the diagnostic workup. So far studies have focused on
diagnostic yield and the number of exams ordered which provides only a very
limited picture.
Learning Objectives:
1. To understand the difficulties in evaluating the impact of CDS and guideline
use.
2. To learn about what can be measured and how.
3. To understand how comparisons between different hospitals can be drawn
and lessons learned.
Author Disclosure:

M.G.M. Hunink: Advisory Board; EIBIR. Grant Recipient; ESR iGuide. Other;
CUP: Royalties for textbook.

A-394 09:05

Using CDS: referring physicians' perspective: GPs
J.F.M. Metsemakers; Maastricht/NL

"no abstract submitted"

Learning Objectives:

1. To understand how referrers view and what they expect from imaging
referral guidelines.

2. To learn how CDS can best be integrated into referral workflows and what to
avoid.

3. To learn how general practitioners can best be involved in the process of
introducing CDS.

A-395 09:20

CDS implementation in the classroom: ESR eGuide
L. Donoso; Barcelona/ES (Idonoso@clinic.ub.es)

Imaging referral guidelines are not only a legally recognised concept to ensure
imaging is used appropriately or an evidence-based tool to improve clinical
practice, but also a vital educational tool. Over the past years, the ESR has
worked to create CDS-compatible guidelines based on the American College
of Radiology Appropriateness Criteria which are now available at the point of
care through ESR iGuide. Building on this effort, the ESR eGuide project aims
to reap the educational benefits of referral guidelines and clinical decision
support. An ESR Education Committee Taskforce is creating case studies on
appropriate imaging to be solved with decision support using the ESR'’s referral
guidelines. Taking a long-term approach to improving appropriateness in
medical imaging, the overall purpose of this project is to educate doctors-in-
training about appropriate imaging using evidence-based referral guidelines,
while introducing the concept of clinical decision support and familiarising them
with a technology they will encounter in their professional careers. The ESR
eGuide project is part of the implementation of the EuroSafe Imaging Call for
Action with regard to Action 1 on Clinical Decision Support and Action 6
focusing on educational activities including the development of e-learning tools.

The objectives of ESR eGuide are: improving the quality of medical education
with regard to diagnostic imaging, educating medical students about the
appropriateness of different imaging modalities for given clinical indications,
familiarising medical students with CDS technology, demonstrating the efficacy
and utility of CDS, reinforcing the concept of evidence-based medicine.
Learning Objectives:

1. To understand how guidelines and CDS can be used for education.

2. To understand how test cases are developed and hear about user
experiences.

3. To learn about the ESR eGuide project and how to participate.

09:35
Panel discussion: Introducing CDS for medical imaging referrals: what to
do and how to measure

08:30 - 10:00 Room E1

Breast

RC 902

Minimally-invasive local treatment of
breast cancer: the time is now

A-396 o0s:30

Chairman's introduction
M. Sklair-Levy; Tel Aviv/IL (mirisklair@gmail.com)

Breast cancer is the most common cancer among women in the western world.
The aim of early diagnosis is to detect smaller cancers.Since we can detect
smaller tumours, there is a shift towards less invasive treatment. With a
transition from Radical mastectomy to breast conserving therapy is a well
established practice. The question is are we ready for the next step to
minimally/non-invasive therapy of small breast cancer. Are we ready to the
NEXT REVOLUTION of Non-Surgical Ablation of breast cancer. Using
minimally invasive image-guided tumour ablation techniques. There are many
techniques available, such as radiofrequency ablation (RFA); laser ablation
(ILT); microwave ablation; focused US ablation - high-intensity focused (MR-
guided focused ultrasound - MRgFUS); cryoablation - ablates tumour tissue by
cooling; MRg-FUS - is a noninvasive thermal ablation method using high-
intensity focused ultrasound - US thermal ablation beam that heats and
destroys targeted tissue, non-invasively using an accurate MRI guidance. It
can achieve precise thermal ablation following target definition, treatment
planing and control of energy deposition during treatment. Integrating FUS and
MRI as a therapy delivery system enables to localise, target, treat, monitor in
real time without damaging surrounding tissue. The different techniques will be
described in detail.

A-397 o0s:35

A. High intensity focused ultrasound (HIFU) therapy
B. Cavallo Marincola; Rome/IT (beatrice.cavallomarincola@gmail.com)

Surgical treatment of breast cancer has changed overtime, evolving from
radical mastectomy to more conservative approaches. This has been possible
thanks to technical advantages in the field of diagnostic imaging that allowed
early diagnosis of breast cancers with very small dimensions. Mini-invasive
technologies (radiofrequency ablation, cryoablation, etc.) can preserve the
original breast volume avoiding glandular resections and surgical scars and
ensuring at the same time complete tumour ablation. Ablation with high-
intensity focused ultrasound (HIFU) is based on the use of an extra-corporeal
ultrasound transducer that selectively destroys target tissue avoiding thermal
damages to surrounding structures. The technique can be performed under
ultrasound or magnetic resonance (MR) guidance. MR guidance offers several
advantages that improve safety and efficacy of the procedure: a visualization of
the planned US beam during each phase of the procedure, a real-time
monitoring of the progressive temperature increase within the target tissue and
surrounding tissues, an accurate treatment planning, an evaluation of the
treatment efficacy thanks to the use of intravenous gadolinium-based contrast
agent. HIFU ablation of breast cancer is a new and promising technique that
deserves large interest in the field of clinical research in order of its potential
application in the clinical practice.

Learning Objectives:

1. To learn about the basics of HIFU therapy.

2. To become familiar with the different types of imaging guidance.

3. To appreciate its role in treating benign and malignant lesions.
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A-398 09:00

B. Radiofrequency ablation therapy
B. Brkljagi¢; Zagreb/HR (boris@brkljacic.com)

Radiofrequency ablation (RFA) is a promising but quite rarely used minimally
invasive modality to treat small breast cancer in patients in whom general
anaesthesia is contraindicated or who refuse surgery. In most studies, cancers
were surgically excised shortly after RFA. In very few studies, RFA was used
as the only treatment modality, instead of surgery. The procedure is most
conveniently performed under ultrasound guidance, in local analgesia, which
allows constant contact with the patient during the procedure. Precise
preprocedural imaging is crucial, and should include contrast-enhanced MRI in
addition to mammography and ultrasound. Preprocedural core biopsy is
mandatory, with the precise assessment of the tumour type, grade, and
immunohistochemical features. Typical US findings of hyprechogenicity of
ablated mass are noted during the procedure. Postprocedural mammographic
and MRI findings are characteristic and will be presented. The complete
ablation can be achieved in small T1-2 NO MO breast cancers that present as
masses of maximum 2-3 cm in diameter, with the sufficient distance from the
skin and pectoral muscle to avoid the thermal lesion of these tissues. In larger
lesions only partial ablation may be achieved. Only solitary, unicentric, invasive
ductal cancers, preferably ER/PR positive should be treated. Invasive lobular
cancers should not be treated with RFA. Our results will be presented in a
small group of patients who were treated with RFA, and who refused surgery,
had contraindication to general anaesthesia and opted for RFA. The technique,
preprocedural, intraprocedural and postprocedural imaging findings, as well as
long-term result will be presented.
Learning Objectives:
1. To learn about how radiofrequency works.
2. To become familiar with its use in clinical practice.
3. To appreciate the advantages and disadvantages.
Author Disclosure:

B. Brkljaci¢: Speaker; Guerbet, Bayer.

A-399 09:25

C. Cryotherapy
M.H. Fuchsjager; Graz/AT (michael.fuchsjaeger@medunigraz.at)

Cryotherapy is a new, minimal-invasive image-guided treatment option for
breast tumours. A specific 12-17G probe is applied into the tumour. Argon gas
making use of the Joule-Thomson effect cools down the needle tip to minus
187 degrees centigrade. An ice ball covering lesion and an adequate safety
margin is formed. Coagulative necrosis of the tumour cells after two freezing
cycles is the result. Cryoablation for breast tumours can be performed under
US, CT or MRI guidance. Several studies showed an overall success rate of
more than 90%. Indications for cryotherapy are small tumours,
contraindications to general anaesthesia or increased risk of complications,
support of standard therapies and palliative approach. Cryotherapy can be
performed under local anaesthesia on out-patient basis with a potential better
cosmetic outcome than standard surgical therapies. Minimal-invasive therapies
ask for a paradigm-shift as the eradicated tumour is left in situ and resection
with clear margins will not be proven histopathologically but functionally by MR
imaging. It is important to emphasize that radiology is not aiming to take over
therapy of breast cancer patients but to help with innovative, less invasive
treatment options as a member of a multidisciplinary team. Close cooperation
with our clinical partners (surgery, gynaecology, oncology, radiation therapy,
etc.) is the key to success and avoidance of turf battles. The goal for the future
should be minimal-invasive ablation therapy for breast cancer as a valid
therapeutic option.

Learning Objectives:

1. To learn about cryotherapy technique.

2. To become familiar with its use in clinical practice.

3. To appreciate its role in treating benign and malignant lesions.

09:50
Panel discussion: How can we overcome resistance of clinical partner
specialties to refer eligible women to radiology?

08:30 - 10:00 Room E2

Neuro

RC 911

Cerebrovascular disease
Moderator:
A. Krainik; Grenoble/FR

A-400 os:30

A. Vascular distribution territories: arterial and venous
A. Dérfler; Erlangen/DE (arnd.doerfler@uk-erlangen.de)

After a short overview on the vascular anatomy of the brain with a focus on
vascular distribution territories, the main aim of this presentation is to present
different neurovascular pathologies closely associated with arterial and venous
vascular distribution territories. A focus is here put on acute stroke and
particularly imaging-based patient selection for interventional stroke therapy
and venous pathologies. Another aim is to provide a better understanding of
pathophysiology of different neurovascular disease in an interactive matter. In
addition, advantages and limitations of CTA and MRI compared to
conventional angiography are presented.

Learning Objectives:

1. To become familiar with a comprehensive vascular anatomy of the brain.

2. To understand the advantages and limitations of CTA and MRA.

3. To recognise the different imaging patterns in stroke and their prognostic
value.

A-401 09:00

B. Arterial dissection and vasculitis
P.C. Maly Sundgren; Lund/SE (Pia.Sundgren@med.lu.se)

This lecture will focus on imaging findings with arterial dissection and the best
method of choice for diagnosis. Also underlying causes will be briefly reviewed.
Vasculitis is a rare condition. It is not always easy to diagnoses and multiple
imaging modalities might be needed to come to final diagnosis. In this lecture,
typical imaging patterns of the more common disease with vasculitis changes
will be discussed, as well as discussion over which imaging method to use and
the clinical implications for patients with vasculitis.
Learning Objectives:
1. To learn how to image dissections of the neck vessels and intracranial
arteries.
2. To learn about the imaging features of cerebral vasculitis and how to
differentiate it from reversible cerebral vasoconstriction syndrome.
3. To become familiar with the most important causes of secondary vasculitis,
including infectious causes such as TB and HIV.
Author Disclosure:

P.C. Maly Sundgren: Research/Grant Support; SUS donation founds Lund,
Sweden, Gustav V 80 years foundation, Swedish rheumatology Foundation,
Kocks foundation, Sweden.

A-402 09:30

C. Cerebral perfusion studies in cerebrovascular disease: techniques,
indications and applications
H.R. Jager; London/UK

"no abstract submitted”

Learning Objectives:

1. To understand how imaging can help select patients for treatment of acute
ischaemic stroke.

2. To show the importance of collateral flow in ischaemic patients.

3. To discuss the current evidence-based medicine (EBM) for treatment of
patients with acute ischaemic stroke.
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08:30 - 10:00 Room F1

Joint Session of the ESR and ESOR

ESR/ESOR 2

Radiologic anatomy: lower extremities
Moderator:
U. Aydingoz; Ankara/TR

A-403 0s8:30
Hip
A.H. Karantanas; Iraklion/GR (akarantanas@gmail.com)

The painful hip is a common clinical problem in all age groups. Magnetic
resonance imaging (MRI) is an invaluable tool to assess the hip joint because
of its ability to directly visualize bone marrow, cartilage and soft tissues in
multiple planes. MR arthrography (MRa) using intra-articular contrast material
is the standard method for imaging labral lesions and cartilage degeneration.
Understanding normal hip anatomy and common variants is important, to
accurately detect and localize areas of pathology and to prevent
misinterpreting normal structures as abnormal ones. Plain radiographs should
always be available when reporting MRI because basic measurements allow
assessment of underlying deformities which might explain the clinical and MRI
findings. The most important to know are: joint space width (JSW), CE angle,
VCA angle, alpha angle, acetabular retroversion and ischiofemoral space.
Among the disorders causing hip pain, osteoarthritis (OA) is the most common
one. Age is a risk factor strongly correlated with OA. Early OA is related to
CAM type femoroacetabular impingement, developmental dysplasia and
previous trauma. The diagnosis of OA is based on a combination of
radiographic findings and characteristic subjective symptoms. The progression
of OA traditionally has been measured using radiographic JSW. Weight-
bearing radiographs centred on the hip are the most reproducible and reliable
ones. The sequence of degeneration includes the following radiographic
findings: joint space narrowing, osteophyte formation, subchondral sclerosis
and cyst formation. In cases that radiographs show minor changes and high
clinical suspicion of early disease, OA can be confirmed with MRI and/or MRa.
Learning Objectives:

1. To identify intra- and extra-articular anatomy on MRI.

2. To learn what we see and what we miss on plain film.

3. To understand osteoarthritis and learn its key features on imaging.

A-404 09:00

Knee
M. Klontzas; London/UK (miklontzas@gmail.com)

The prevalence of knee pain is constantly increasing worldwide, together with
life expectancy and the prevalence of obesity. Advances in imaging technology
over the last decades have rendered MRI the modality of choice for the
evaluation of knee disorders. The use of MRI offers a comprehensive
evaluation of the cartilage, the bone marrow and the soft tissues of the knee,
providing high sensitivity and specificity for the diagnosis of common pathology
such as cruciate ligament and meniscal tears, which cannot be visualized with
plain radiographs. Knowledge of the normal cross-sectional anatomy of the
knee is, therefore, of utmost importance for the evaluation of knee disorders
and the discrimination between anatomical variations and clinically significant
knee lesions. Menisci are among the most commonly injured knee structures,
with a low signal intensity on MRI. Understanding of the variants of normal
meniscal anatomy and awareness of meniscal injury patterns on MRI,
combined with clinical history and examination data, can prove indispensable
for the diagnosis of meniscal injuries and the avoidance of unnecessary
diagnostic arthroscopic procedures.

Learning Objectives:

1. To identify intra- and extra-articular anatomy on MRI.

2. To learn what we see and what we miss on plain film.

3. To understand and learn the key features of meniscal injury.

A-405 09:30

Ankle
M. Maas; Amsterdam/NL (m.maas@amc.nl)

Injury of the ankle joint is a common entity, of which inversion is the most
frequently seen trauma mechanism. This means that after applying Ottawa
ankle rules conventional radiology of the ankle still occurs often in every day
practice. And then things become difficult. Identifying a fracture on
conventional AP, AP-Mortise ( 20 degrees of endorotation) and lateral views,
being mainstay, is not that difficult, yet ruling out a fracture anywhere along the
inversion line of the lateral ankle and foot is a challenge. In this presentation,
anatomical landmarks will be provided to ease assessment and to aid
structured reporting. So why is this difficult? Many bony landmarks that get

injured are easily obscured on standard conventional radiology. Understanding
biomechanics of this inversion trauma helps to analyse the images. Assessing
according to the Lauge Hansen Classification of ankle trauma and
subsequently ankle fracture makes things a bit better to understand. But the
most important problem is the limitation of plain radiology in identifying soft
tissue injury. Since both the lateral ligamentous complex, the syndesmotic
network as well as the medial deltoid ligamentous network are prone to injury
in inversion trauma, we need to be able to assess these soft tissue structures.
For this purpose, cross-sectional imaging, preferably with MRI, yet also
possible to a lesser extent with the use of CT scanning, is extremely helpful.
Finally, cartilage injury of the talar dome might be caused by ankle inversion
injury and needs assessment, preferably with MRI.

Learning Objectives:

1. To identify intra- and extra-articular anatomy on MRI.

2. To learn what we see and what we miss on plain film.

3. To understand and learn key features of ankle sprain.

08:30 - 10:00 Room F2

Special Focus Session

SF9
The revival of lymphangiography

A-406 o0s:30

Chairman's introduction
B.A. Radeleff; Heidelberg/DE (Boris.radeleff@med.uni-heidelberg.de)

For decades, conventional bi-pedal lymphangiography has been considered
the preferred technique for the evaluation of the lymphatic system and its
disorders. Lymphangiography provides excellent architectural detail of the
lymph nodes and lymphatic ducts. Intranodal lymphangiography (INL) was first
reported in 1967 but the technique has been refined in the last 5 years. The
lymph nodes are entered with ultrasound with a 25-23 G needle which provides
an easy access to inject lipiodol and opacify the lymphatic system. This
approach has simplified the technique, has shortened the time required for the
procedure and, finally, has made it reproducible. Non-contrast MR
lymphography is a new imaging technique and may be used for the diagnosis
and classification of primary and secondary upper and lower limb
lymphoedema. Therefore, it can be used for positive diagnosis, differential
diagnosis and specific evaluation of lymphoedema pattern. Non-contrast MR
lymphography may also be used as the modality of reference for the diagnosis
of the so-called cystic lymphangioma but also for various lymphatic disorders
such as lymphatic injuries resulting in chylous collections, chylous ascites and
chylothorax. A postoperative (most common after oesophagectomy) or
posttraumatic thoracic chyle leak is highly morbid and can carry significant
mortality, if treatment is delayed. The gold standard for treatment of a chyle
leak or postoperative chylothorax (e.g. after oesophagectomy) is a re-
operation, either open or throracoscopic, to ligate the thoracic duct. In this talk,
I will discuss the technique of thoracic duct embolisation in cases of chyle leak
and chylothorax.

Session Objectives:

1. To learn and to become familiar about the radiological diagnostic tools and
therapy options (indication, technique and success) of lymphatic disease.

2. To understand the most important sequences and tricks for MR-
lymphography for diagnosis and treatment steps leading to occlusion of chyle
leaks.

3. To appreciate that diagnostics by non-contrast magnetic resonance
lymphography in a near future could become the imaging modality of reference
for investigation of lymphatic disorders.

A-407 os:35

"Theranostic" lymphangiography
E. Santos Martin; New York, NY/US (ernessantos@gmail.com)

Lymphangiography is a radiological image technique in which a radiopaque
contrast medium (ethiodized oil) is injected into the lymphatic system.
Lymphangiography provides excellent architectural detail of the lymph nodes
and lymphatic ducts. For decades, conventional bipedal lymphangiography has
been considered the preferred technique for the evaluation of the lymphatic
system and its disorders, particularly in patients with lymphomas. The number
of lymphographic studies performed in oncology centres has declined since the
advent of simpler, less difficult and less morbid diagnostic tests (CT, MRI and
PET), which have rendered the technique obsolete. Lymphangiography still
has a role in the diagnosis, management and treatment of the lymphatic
disorders, particularly in patients with lymphatic leaks and obstruction of the
lymphatic vessels. Intranodal lymphangiography (INL) was first reported in
1967 but the technique has been refined in the last 5 years. The technique
appears to be safer and faster than the old method. The lymph nodes are
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entered with ultrasound with a 25-23 G needle which provides an easy access
to inject lipiodol and opacify the lymphatic system. This approach has
simplified the technique has shortened the time required for the procedure and,
finally, has made it reproducible. INL has allowed to streamline the
management of the patients with chylous leaks. Due to embolic properties of
the lipiodol, lymphangiography can have therapeutic properties in patients with
chylous effusions, ranging from 51% to 97%. This success is linked to the
volume of the lymphatic drainage per day.

Learning Objectives:

1. To learn and to become familiar about the indication, technique and success
of intranodal lymphangiography (INL).

2. To understand that intranodal lymphangiography is an effective option for
further treatment method e.g. for chyle leaks.

3. To appreciate that if conventional lymphography is impossible, percutaneous
intranodal lymphangiography is a valuable alternative.

A-408 09:00

MR lymphangiography
L. Arrivé; Paris/FR (lionel.arrive@sat.aphp.fr)

Non-contrast MR lymphography uses very heavily T2-weighted fast spin echo
sequences with 3D acquisition and very thin section source images which
obtain a specific display of lymphatic vessels. The raw data can be processed
with different algorithms such as maximum intensity projection (MIP) algorithm.
Lymphatic vessels are demonstrated with MR lymphography as alternating
areas of constriction and dilatation representative of valves and contractile
units. Non-contrast MR lymphography may be used in different fields. It is a
unique non-invasive imaging modality for the diagnosis and classification of
upper and lower limb lymphoedema. It can be used for positive diagnosis,
differential diagnosis and specific evaluation of lymphoedema pattern (aplasic,
hypoplasic and hyperplasic). Non-contrast MR lymphography is the modality of
reference for the diagnosis of the so-called cystic lymphangioma which is a
developmental abnormality characterised by lack of communications of
regional lymphatic vessels resulting in marked dilatation. Non-contrast MR
lymphography demonstrates that there is a continuous spectrum of change
from normal variants to cystic lymphangioma. Non-contrast MR lymphography
may also be used in various lymphatic disorders such as lymphatic injuries
resulting in chylous collections, chylous ascites and chylothorax but also in
lymphatic pathology of liver, spleen, kidney and chest. Non-contrast MR
lymphography is a relative new imaging technique. The main limitation today is
still the suboptimal spatial resolution. However, because of ongoing advances
in software and hardware, in a near future it could become the imaging
modality of reference for investigation of lymphatic pathology.

Learning Objectives:

1. To learn and to become familiar about the indication, technique and success
of non-contrast magnetic resonance lymphography.

2. To understand the most important sequences and tricks for the non-contrast
magnetic resonance lymphography.

3. To appreciate that non-contrast magnetic resonance lymphography in a near
future could become the imaging modality of reference for investigation of
lymphatic disorders.

A-409 09:25

Thoracic duct embolisation
H.H. Schild; Bonn/DE (Schild@uni-bonn.de)

Interventional thoracic duct occlusion has become an established alternative to
surgical thoracic duct ligation in patients with a chylothorax that does not
respond to conservative treatment. The first step of the procedure involves
lymphographic delineation of abdominal and thoracic lymphatics. A lymph
vessel that by course and size is a suitable access route to the thoracic duct is
punctured transabdominally under fluoroscopy (or CT) with a 22 G needle.
After insertion of a microwire, the puncture needle is removed, and a
microcatheter advanced over the guide wire into the thoracic duct. After
delineation of the anatomy to exclude anatomic variants, the duct is then
occluded using first coils and then tissue adhesive. If for anatomical reasons
the thoracic duct cannot be entered, percutaneous destruction of lymph
vessels (by “scratching”) may be performed, or it may be tried to enter the duct
transvenously in a retrograde fashion. Reported clinical success rates vary
between 55 and 90%, depending on anatomy and cause of the chylothorax.
The complication rate of the procedure is around 7%, with major complications
being rare.

Learning Objectives:

1. To learn and to become familiar about the indication, technique and success
of minimal-invasive therapies for thoracic chyle leaks.

2. To understand that thoracic duct embolisation is an effective treatment
method for chylothorax.

3. To appreciate that if thoracic duct embolisation is impossible, percutaneous
lymphatic destruction or injection of sclerosants/tissue adhesive next to the
thoracicare valuabe therapeutic alternatives.

09:45
Panel discussion: Lymphangiography, are you convinced?

08:30 - 10:00 Room D

Multidisciplinary Session

MS 9

Primary bone tumours
A-410 o8:30

Chairman's introduction
A.M. Davies; Birmingham/UK

Session Objectives:

1. To recognise the importance of a multidisciplinary approach to the diagnosis
of bone tumours.

2. To appreciate the challenges faced by pathologists in making a diagnosis.
3. To appreciate the role of imaging from diagnosis to surgical planning.

A-411 0s:35

Fundamental imaging
S.L.J. James; Birmingham/UK (stevenjames@nhs.net)

In this session, the fundamental requirements for bone tumour imaging will be
discussed. The importance of radiographs will be stressed along with the
important radiographic features to describe within a report. Local, regional and
distant staging will also be described including a review of the current literature
regarding the optimal modalities to perform this.

Learning Objectives:

1. To appreciate the diverse radiographic appearances of bone tumours.

2. To understand the importance of reviewing all imaging when making a
diagnosis.

3. To become familiar with local and distant imaging strategies for staging.

A-412 0s:55

Why | need the radiologist: the pathologist's perspective
L.-G. Kindblom; Billdal/SE

"no abstract submitted"

Learning Objectives:

1. To provide a reasoned differential diagnosis based on imaging findings.
2. To communicate the precise anatomical location and origin of the tumour.
3. To correlate imaging features of malignancy with histological findings.

A-413 09:15

The surgeon's perspective
L. Jeys; Birmingham/UK (lee.jeys@nhs.net)

"no abstract submitted"

Learning Objectives:

1. To orchestrate the multidisciplinary discussion of management based on
combined imaging and histological findings.

2. To appreciate the significance of local and distant extent on management.
3. To learn about the imaging requirements for robotic surgery.

09:35
Multidisciplinary case presentation and discussion
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08:30 - 10:00 Room G

EFOMP Workshop: Radiation incidents and accidents in medical
imaging: can we prevent them?

EF 1

Radiation incidents and accidents in
medical imaging and their management

(part 1)

Moderators:
J. Damilakis; Iraklion/GR
A. Torresin; Milan/IT

A-414 0s:30

Chairman's introduction
J. Damilakis; Iraklion/GR

There are radiation incidents involving the exposure of a patient to a dose
much greater than intended. Main reasons for these very high doses are a)
lack of knowledge in medical radiation protection, b) poor equipment
knowledge and c) use of inappropriate protocols. Accidental irradiation of
pregnant patients during the first post-conception weeks leads to unnecessary
termination of pregnancies. To avoid these radiation accidents, proper
pregnancy screening is needed. In fluoroscopically guided interventional
procedures with very long screening time, there is a possibility of cell killing
sufficient to result in radiation-induced injuries in certain tissues of patients.
There are also other causes of accidental exposure, for example, failure of
staff to properly check the identity of patients. This may lead to radiation
exposure of a patient who undergoes an x-ray procedure intended for another
patient. Accidental medical exposures are a source of continuing concern. All
measures should be taken to minimise the probability of accidental or
unintended exposures of individuals subject to medical exposure.

Session Objectives:

1. To learn about the common reasons for radiation incidents and accidents in
CT and interventional suites.

2. To learn about the common reasons for accidental exposure during
pregnancy.

3. To be informed about the EU BSS requirements on radiation incidents and
accidents in medical imaging and their management.

A-415 0s:35

Radiation incidents and accidents in CT
M. Mahesh; Baltimore, MD/US (mmahesh@jhmi.edu)

Radiation incidents in diagnostic radiology are rare and may not be as life
threatening as in radiation oncology, yet it is equally important to devise plans
of action to address radiation incidents in diagnostic radiology. This talk will
discuss various measures medical physicists can do to address such situations
with focus on CT studies. Radiation incidents/accidents can lead to
deterministic effects such as hair loss or skin erythema, which are rare but
possible in CT scans (CT perfusion studies) due to incorrect settings or
improper scanning. When radiation incidents occur, a physicist can do the
following. First, physicist should record details of scan settings that have led to
the radiation incident. Next, assess and make necessary changes to avoid
future incidents. This should be followed by detail assessment of radiation
exposure to patients (skin dose and organ dose) and work with the radiologists
and other physicians to address the radiation events. Further, medical
physicists can take precautions to avoid such incidents in future. Recently
introduced ‘CT dose alert’ can be customized for each CT protocol such that
incorrect settings that could lead to unintended high radiation exposure can be
flagged prior to CT scan. In addition, features such as CT dose notification can
further assist in periodic CT dose audits. This presentation will discuss in detail
about the CT dose alert and CT dose notifications, which are key to avoid
unintended radiation exposure to patients undergoing CT studies.
Learning Objectives:
1. To give an overview of radiation incidents and accidents in CT.
2. To discuss the lessons learnt from these incidents and accidents.
3. To learn how to manage incidents and accidents in CT.
Author Disclosure:

M. Mahesh: Author; Book Royalty for 'MDCT Physics - The Basics,
Technology, Image Quality and Radiation Dose.

A-416 09:05

Radiation incidents and accidents in interventional suites
R.W.R. Loose; Niirnberg/DE (Loose@klinikum-nuernberg.de)

The majority of radiation incidents and accidents in interventional suites are
related to patients. Radiation accidents of staff members are very rare but may
occur under specific circumstances. For example, staff members are at risk if
parts of their body are for too long in the primary beam or if safety measures
for new practices like SIRT with 90-Y are inadequate. A radiation accident to a
patient means normally a deterministic injury - in most cases of the skin.
Depending on the individual patient condition the threshold dose for accidents
with skin injuries is above 2-5 Gy. Incidents may be unintended overexposures
in the dose range of stochastic effects without injuries or “near miss” events
without patient exposure. Incidents and accidents during interventional
procedures can be avoided by precise and comprehensive standard operating
procedures (SOP) and extensive training of all staff members involved. Every
incident or accident should trigger a workup of the team to minimize the risk of
a second occurrence. After a patient injury the patient and/or his relatives and
the referring physician should be informed about recommendations for follow-
up of possible lesions. The time delay in the occurrence of lesions may be in
the range between 2 weeks and one year. Until February 6th 2018, the Council
Directive 2013/59/Euratom has to be transposed into national regulations of
member states requiring a recording and reporting of accidental and
unintended exposures. Up to now, the approach of this transposition is unclear
for many member states.

Learning Objectives:

1. To give an overview of radiation incidents and accidents in interventional
radiology.

2. To discuss the lessons learnt from these incidents and accidents.

3. To learn how to manage incidents and accidents in interventional radiology.

A-417 09:35

Accidental exposure during pregnancy
J. Damilakis; Iraklion/GR

Accidental irradiation of pregnant patients occurs during the first weeks of
gestation. During the first 2 weeks postconception, radiation will terminate
pregnancy or the embryo will either recover completely (all or nothing effect).
From the 3rd to 8th week postconception, the most possible form of damage is
organ malformations. However, these effects are not likely to be observed after
diagnostic imaging. After accidental exposure of pregnant patients, conceptus
dose estimation is needed. CODE (COnceptus Dose Estimation) is a free web-
based software tool for the estimation of embryo dose from radiography,
diagnostic fluoroscopy, CT and fluoroscopically guided procedures. For more
information about CODE, please visit embryodose.med.uoc.gr. Careful
screening is needed to avoid accidental irradiation during pregnancy. X-ray
departments must have posters in the waiting area asking female patients to
inform the radiographer or radiologist about a possible pregnancy. According to
ICRP publication 84, ‘investigation of the reproductive status of a female of
childbearing age prior to x-ray imaging’ is needed. Article 62 of the new EU
BSS states that ‘Member States shall ensure that the referrer or the
practitioner, as appropriate, inquire, as specified by Member States, whether
the individual subject to medical exposure is pregnant or breastfeeding, unless
it can be ruled out for obvious reasons or is not relevant to the radiological
procedure’.

Learning Objectives:

1. To provide information about the frequency of accidental exposure of
pregnant patients in imaging departments.

2. To learn how cases of accidental exposure of pregnant patients in imaging
departments can be reduced.

3. To learn how to manage pregnant patients in case of accidental exposure to
X-rays.
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08:30 - 10:00 Room K

Radiographers

RC 914

Patient safety: professional and clinical
responsibility of the radiographer

Moderators:
T. Roding; Haarlem/NL
P. Due-Tgnnessen; Oslo/NO

A-418 0s:30

A. Patient and staff safety in medical imaging: what can be done?
S. Mc Fadden; Newtownabbey/UK (S.McFadden@uister.ac.uk)

A wide variety of legislation and guidelines exist internationally to ensure that
patient and staff safety in medical imaging is maintained. The systems for
radiation protection for the 28 member states of the EU were initially based on
the requirements of Council Directive 96/29/Euratom, i.e. European basic
safety standards (EU BSS). The more recent Council Directive
2013/59/Euratom revises these standards and contains important changes to
the legislation. In addition, a deadline of February 6, 2018 has been set
whereby each member state must bring into force the laws and regulations
necessary to comply with the new requirements. Free movement of health
professionals within the European Union was established by Directive 2005/36
of the European Commission. This directive states that EU countries should
recognise professional qualifications from other member states. However, the
profession of radiography does not have specific requirements regarding
training and education, or identification of required competencies defined at
European level. Current research highlights great variation in the different
education frameworks and competencies acquired during training by
radiographic staff across the EU. Further work is required to standardise these
qualifications and ensure safe movement of radiographic staff across member
states. As technology continues to advance, the practice of radiography is
continually evolving and new staff roles are emerging across all departments to
accommodate these changes. A clear standardised framework recognising the
different roles/competencies of radiographic staff, i.e. referrers, practitioners
and operators across the EU is required to ensure safe autonomous practice is
maintained.

Learning Objectives:

1. To appreciate the current guidelines and legislation across the EU.

2. To learn about current research and different roles of the radiographer.

3. To discuss different ways to ensure patient safety is maintained.

A-419 0s:55

B. Aspects of safety: what should be considered?
K. Azevedo', C.A. Silva®, AFF.C.L. Abrantes’, L.P.V. Ribeiro, A.M. Ribeiro';
'Faro/PT, *Evora/PT (kbazevedo@ualg.pt)

The radiographer is a key element in the radiology department. To perform the
examinations, from their programming, to their execution and evaluation, there
are several factors that may influence patient safety, not only at the department
level, but also at the healthcare facility level. It is clear that the main goal is to
diagnose and treat the patient, but at the same time do no unnecessary harm.
Incidents or accidents, more commonly seen as errors are one of the most
assessed measurements when the topic is patient safety; however, as James
Reason alerted, to err is human and healthcare is always a potentially
hazardous sector. To maximize patient safety, the first step is to make it a
cultural issue in the department and in the institution. Only if every healthcare
worker understands the importance of this subject and feels like a link in the
chain of safety, it becomes possible to achieve higher levels of safety. The
professional responsibility in safety starts even before the first contact with the
patient and ends after the last contact with the patient. During this period,
several steps can be taken to increase safety and it is always important to
check the progress in patient safety, by looking at indicators and to the
healthcare worker perceptions.

Learning Objectives:

1. To appreciate the core competencies and the radiographer's role as a key
element to ensure patient safety at the imaging department.

2. To learn about the main concepts of patient safety related to the
radiographer's professional responsibility and ethics outlines at the imaging
department level from a public or private hospital or even at the private practice
level.

3. To discuss ways to promote patient safety and quality in imaging.

A-420 09:20

C. Patient safety: opportunities and challenges ahead in medical imaging
J. McNulty; Dublin/IE (jonathan.mcnulty@ucd.ie)

Patient safety is a major priority for all healthcare professions and
undergraduate health professions education has the potential to improve
patient safety. While patient safety curricula have been developed by many
organisations to help support the introduction and promotion of patient safety
within educational curricula, patient safety in medical imaging requires
particular attention. There is a paucity of reports regarding the inclusion of
patient safety topics within undergraduate radiography curricula and within
radiology training programmes. We have reached a point where a
comprehensive approach to patient safety from education and training through
to service delivery cannot be viewed as optional. While some patient safety
topics within medical imaging are stated to be comprehensively addressed
across Europe, such as radiation protection, other topics may be being
neglected. The starting point for addressing patient safety and any associated
challenges is through an initial mapping exercise of how and where all topics
are addressed in education and training programmes and how risk is
minimised in clinical departments. While resourcing of new initiatives is often
problematic, it would be negligent of educational and clinical service providers
to overlook initiatives targeting patient safety on this basis. Education and
training providers should actively engage with clinical departments and
professional bodies to ensure the medical imaging department so that risks are
minimised. European professional societies such as the European Federation
of Radiographer Societies (EFRS) and European Society of Radiology (ESR)
have significant roles to play in driving this activity.

Learning Objectives:

1. To appreciate the current status and challenges ahead with ensuring patient
safety in medical imaging.

2. To learn about new ways of addressing the challenges ahead.

3. To discuss the implementation of patient safety focused curricula and the
benefits for clinical departments.

09:45
Discussion and questions: Ensuring patient safety in medical imaging:
what else can be done?

08:30 - 10:00 Room M 1

Vascular

RC 915

Post-treatment evaluation: what every
radiologist should know

A-421 0s:30

Chairman'’s introduction
P. Haage; Wuppertal/DE (patrick.haage@helios-kliniken.de)

Suitable post-treatment evaluation after any intervention is crucial for a good
outcome and high long-term success rates. Consequently, it is necessary to
supervise the outcomes, define follow-up strategies and to identify potential
complications and possibly prepare for re-intervention. Herein most common
complications after thoracic aortic interventions, abdominal aorta surgical and
endovascular repair and endovascular peripheral arterial disease treatment will
be presented including imaging specifics, i.e. normal and pathological
appearances and indications for reintervention. Information on the selection of
modality (ultrasonography, CT, MRI), the typical phase interval between follow-
up examinations and some specific suggestions including items to cover in a
structured report will be delivered.

Session Objectives:

1. To briefly introduce the distinctive role of proper post-treatment evaluation
after intervention.

2. To control the results and to know possible complications - to prepare re-
intervention.

A-422 0s:35

A. Thoracic aorta
T. Leiner; Utrecht/NL (t.leiner@umcutrecht.nl)

Cross-sectional imaging techniques play an important role when following up
patients after endovascular or surgical repair of aortic disease. Depending on
the disease in question, imaging is indicated at regular intervals after
intervention and in many cases for the rest of a patients' life. Structured
evaluation and reporting is very important to standardize the follow-up and to
minimize interobserver variation. In my presentation, | will discuss the various
endovascular and surgical techniques used to repair aortic disease and their

B C D E F G S89
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normal post-operative appearance. | will also discuss the most common
complications and potential imaging pitfalls in the postoperative period
including mimickers of pathologic processes such as felt pledgets, graft folds,
and nonabsorbable haemostatic agents. Postoperative complications that may
be encountered include pseudoaneurysms, infection, prosthetic valve
dysfunction, dehiscence as well as graft kinking, stent fracture and endoleak.
Specific attention will be paid to follow up intervals and which findings
necessitate reintervention.

Learning Objectives:

1. To learn about the most common complications after thoracic aortic
interventions.

2. To understand imaging specifics after thoracic aortic interventions.

3. To know indications for re-intervention.

Author Disclosure:

T. Leiner: Board Member; Society of Cardiovascular Magnetic Resonance
(SCMR); European Society for Magnetic Resonance in Medicine and Biology
(ESMRMB). Grant Recipient; Netherlands Heart Foundation, Technology
Foundation STW, Netherlands Organisation for Scientific Research,.
Research/Grant Support; Bayer, Bracco, Philips. Speaker; Philips.

A-423 0s:58

B. Abdominal aorta
C. Loewe; Vienna/AT (christian.loewe@meduniwien.ac.at)

The endovascular treatment of infrarenal aortic aneurysms (EVAR) has
become a well-established treatment option. On the contrary to patients after
surgical repair, patients after EVAR require lifetime follow-up imaging since the
chronic and progressive character of atherosclerosis can cause progression of
aortic dilatation leading to prosthesis movement or insufficient aneurysm
exclusion with time. Additionally, persistent perfusion of the aneurysm sac
(endoleaks) can occur even years after stentgraft placement. Finally, the life
expectancy of the materials used for endovascular treatment might be limited.
CT angiography was established as the first method of choice for follow-up
after abdominal aortic repair. The advantages of CT angiography are manifold
and include optimal comparability with the pre-treatment examination (usually
done by means of CT angiography), high resolution, direct visualization of the
device itself and the possibility of multiphasic acquisition to detect even slow
flow endoleaks. As its true for all treatment follow-up examinations, knowledge
about primary procedure and typical post-therapeutic findings as well as about
most common complications is a prerequisite in patient care after abdominal
aortic repair. Device migration, device fracture and/or persistent sac perfusion -
in most of the cases related to each other and - are the most common
procedure-related complications. In this presentation, different therapeutic
means for abdominal aortic disease will be presented as well as the typical,
normal findings after treatment. Furthermore, most common complications will
be introduced and discussed based on clinical examples. Finally, possible
follow-up strategy depending on disease and procedure should be proposed.
Learning Objectives:
1. To learn about the most common complications after abdominal aortic
interventions.
2. To understand imaging specifics after thoracic aortic interventions.
3. To know indications for re-intervention.
Author Disclosure:

C. Loewe: Speaker; GE Healthcare, BRACCO, Medtronic.

A-424 09:21

C. Peripheral arterial disease
M. Anzidei; Rome/IT (michele.anzidei@gmail.com)

CT and MR angiography (CTA and MRA) substantially changed the diagnostic
approach in planning and follow-up of treatment for peripheral arterial disease
(PAD), enabling early identification of treatment failure or treatment-related
complications after endovascular and surgical procedures. Doppler Ultrasound
is the first-line imaging modality during follow-up after treatment, but CTA and
MRA enable more detailed and panoramic imaging that is extremely valuable
in the assessment of treatment outcome. The aim of this presentation is to
review the imaging findings in the most common complications after
endovascular treatment for PAD, to discuss the best imaging modality in the
various clinical scenarios and to explain when and how to re-intervene on the
basis of imaging findings.

Learning Objectives:

1. To learn about the most common complications after PAD endovascular
repair.

2. To understand what imaging technique is preferred (any diagnostic).

3. To explain when to re-intervene and how to prepare it?

09:44
Panel discussion: How to optimise post-treatment imaging: getting
proper diagnosis without performing too many examinations

08:30 - 10:00 Room M 2

EIBIR Session

EIBIR 2

EU Research on cancer imaging
A-425 08:30

Introduction
Y. Liu; Brussels/BE (yan.liu@eortc.be)

Imaging biomarkers are involved throughout cancer research, and serve many
purposes other than providing surrogate endpoints. Nevertheless, novel
imaging biomarkers must be qualified before they can be used to reliably guide
clinical decisions. Imaging biomarker qualification requires strong collaboration
between imagers in industry and academia, as well as insight from regulators
and payers, utilizing the different strengths of each stakeholder. The European
Union has launched Horizon 2020, the biggest EU Research and Innovation
programme with nearly €80 billion of funding available over 7 years (2014 to
2020), in calls for proposals or actions. Of the total Horizon 2020 budget,
around € 6.8 billion has been committed to fund "Health, demographic change
and well-being" research, which is one of the seven challenges of the Societal
Challenges pillar of Horizon 2020. The Innovative Medicines Initiative (IMI) is a
partnership between the European Union and the European pharmaceutical
industry, and it is also the world's biggest public-private partnership in the life
sciences. Through the IMI 2 programme, it has a €3.3 billion budget for the
period 2014-2024. The European Institute for Biomedical Imaging Research
(EIBIR) has a significant amount of experience in the field of biomedical
imaging research funding, and has achieved high successful rates in the past
Horizon 2020 calls. It is in a stronger position to provide knowledgeable
support for imaging proposal preparation and project management. Three
granted imaging projects will be introduced in this session.

Session Objectives:

1. To understand cancer imaging research in Europe.

2. To learn about current funding opportunities for cancer imaging research in
Europe.

A-426 0s:45

Multimodal imaging with diffuse optics for cancer theranostics
T. Durduran; Barcelona/ES (turgut.durduran@icfo.es)

Near-infrared diffuse optical methods provide unique contrasts based on
haemodynamics (microvascular blood flow, blood oxygen saturation and blood
volume) and tissue structure (cell density, size) as well as the water and other
chromophore concentrations. These can be measured in a non-invasive,
relatively safe manner. | will describe the current state-of-the-art in the context
of theranostics for oncology and relate them to ongoing European projects. In
particular, the focus of my research is on the development of hybrid
technologies that combine diffuse correlation spectroscopy (DCS) and diffuse
optical spectroscopy (DOS) to be utilized in biomedicine. Our international
efforts involve the validation, research as well as clinical translation of these
technologies from "mice to men". The translational aspect of this effort is
strengthened by the utilization of same/similar instrumentation on both small
animals and on clinical feasibility testing. | will describe the background
physics, the basics of the technology, different approaches to probes and
illustrate the state of the art using examples from different studies. Finally, | will
describe the LUCA project (http://www.luca-project.eu) where a European
consortium is working towards building and validating a prototype that
combines optics with ultrasound.

Learning Objectives:

1. To understand a new multimodal imaging technology.

2. To learn about the Horizon 2020 research project LUCA.

Author Disclosure:

T. Durduran: Patent Holder; TD is an inventor on two relevant patents..
Research/Grant Support; TD receives grant support from the European
Commission H2020 programme, Spanish health ministry , Spanish science
ministry and two private foundations.. Other; ICFO has equity ownership in the
spin-off company HemoPhotonics. Potential financial conflicts of interest and
objectivity of research have been monitored by ICFO's Knowledge &
Technology Transfer Dep.

A-427 09:10

Hybrid PET/MRI for breast cancer detection
C.K. Kuhl; Aachen/DE

"no abstract submitted”

Learning Objectives:

1. To discover the importance of hybrid imaging for cancer detection.
2. To learn about the Horizon 2020 research project HYPMED.

B C D E F G S90




Postgraduate Educational Programme

A-428 09:35

Using GlucoCEST MRI to visualise cancer
X. Golay; London/UK (x.golay@ucl.ac.uk)

Cancer accounts for 13% of all deaths worldwide and despite recent medical
improvements remains one of the most deleterious diseases in the world. Early
detection is very important as it increases the chances of survival. In addition,
the high level of sophistication towards treating cancer has generated a new
problem: the differentiation between treatment effect, regrowth or pseudo-
progression of the tumour, which are all poorly differentiated on most imaging
methods. Tumour cells preferentially uptake glucose over normal cells, as they
rely on enhanced aerobic glycolysis for their energy supply, which
distinguishes them from normal tissue (the Warburg effect. We have exploited
this finding to both develop and demonstrate the sensitivity of a new radiation-
free magnetic resonance imaging (MRI) technique, named glucose-based
chemical exchange saturation transfer (GlucoCEST), which will provide
additional information over and above current medical in vivo imaging
techniques in oncology (1). GlucoCEST has been shown to detect both native
glucose and glucose (Glc) analogues such as 3-O-methyl-D-glucose (30OMG)
uptake in tumour models. We, therefore, established a consortium (GlucoCEST
imaging of neoplastic tumours - GLINT) to bring the combination of Glc and
30MG as a combined exam to the clinics, thereby providing a wide-ranging
new diagnostic tool for one of the most devastating diseases in the world.
Thus, GLINT aims, therefore, to provide a cheap, available, comprehensive,
non-invasive, radiation-free complementary method to nuclear medicine
techniques currently used for cancer assessment. Ref: 1) Walker-Samuel et al,
Nature Medicine, 19(8):1067-73 (2013).
Learning Objectives:

1. To discover an innovative MRI method to visualise cancer.
2. To learn about the Horizon 2020 research project GLINT.
Author Disclosure:

X. Golay: CEO; Gold Standard Phantoms Ltd. Consultant; Olea Medical.
Founder; Imgenious Ltd. Research/Grant Support; Olea Medical.

08:30 - 10:00 Room M 3

Molecular Imaging

RC 906

Translational research in molecular
imaging: how to do the translation

A-429 0s:30

Chairman's introduction
J. Hodler; Zurich/CH (juerg.hodler@usz.ch)

Radiologists are good organisers with excellent knowledge of technology and
with an important role in patient care. They are not necessarily at the forefront
of basic research. Although radiologists do not all need to perform animal
studies, we need to understand methodology, to recognize new findings with
clinical potential and to reduce the well-known time lag between “bench and
bedside”. This session contributes knowledge about preclinical imaging and its
translation into clinical radiology by experts in their fields.
Session Objectives:
1. To learn the translational potential of preclinical research.
2. To understand the needs of preclinical research.
3. To know the physiological differences between small animals and humans.
Author Disclosure:

J. Hodler: Research/Grant Support; Bayer, Guerbet, Siemens.

A-430 o0s:36

A. Preclinical MR/PET imaging of cancer
C. Kuntner-Hannes; Seibersdorf/AT (claudia.kuntner@ait.ac.at)

Small animal molecular imaging has become an important technique for the
development of new drugs, radiotracers and therapies. Positron emission
tomography (PET) together with magnetic resonance imaging (MRI) provides
unique in vivo information about specific molecular pathways in different
diseases. How to decide what settings or conditions to use is not
straightforward, as the experimental design is dependent on the particular
science being investigated. In small animal imaging there are different multi-
modal techniques available starting from using two stand-alone scanners to
fully integrated PET/MRI scanners. From physics to physiology, there are many
factors to consider when setting up an experiment, each of which can have a
significant impact upon quantitative PET/MRI data. Standardization from
animal models, animal handling, data acquisition protocols, and image data
analysis should help to generate data that can be reproduced by the same or

other laboratories to enhance scientific importance. This talk examines the
most common factors related to all types of quantitative PET imaging.
Learning Objectives:

1. To learn the use of preclinical PET/MR imaging.

2. To understand the needs of standardisation in preclinical imaging.

3. To understand the challenges in quantitative preclinical PET imaging.

A-431 0s:59

B. What about nanotechnology?
F.M.A. Kiessling; Aachen/DE (fkiessling@ukaachen.de)

The design of a molecular imaging agent should follow its clinical demands.
This sounds trivial but often basic questions are not asked, which leads to
failure in translation. Therefore, the following questions should be answered
positively before starting research and development: is there a clinical need for
the envisioned diagnostic procedure? Does its application impact the
therapeutic conduct? Are all alternative drug designs less promising? Will the
agent fulfil the required pharmacokinetic demands? Are toxic side effects not
expected? Is the imaging method sufficiently robust and sensitive to draw a
clear conclusion from the application of the nanodiagnostic agent also when
analysing individual patients instead of comparing groups? Is there sufficient
market potential for commercialisation and can the production be controlled
and upscaled? Asking these questions will substantially help researchers to
find ideal indication for nanomedicines and nanodiagnostics. For example, if
fast compartmental exchange and renal clearance are required, the
nanoparticles must be below 5 nm. If EPR-dependent accumulation is desired,
the particles should be larger but neutrally charged. In turn, charged particles
are preferred for labelling the MPS (mononuclear phagocyte system) and cells
in vitro. Active targeting, may be used to enhance local retention and cellular
uptake but it will not improve (even rather decrease) accumulation due
shortening blood half-life. Using examples of our and others research on
nanodiagnostics, nanotherapeutics and theranostics, the above questions will
be addressed and according concepts and their strengths and limitations will
be explained and discussed in detail.
Learning Objectives:
1. To understand advantages and limitations of nanomedicines.
2. To gain knowledge on elimination routes of nanoprobes.
3. To understand the potential benefit of active targeting.
Author Disclosure:

F.M.A. Kiessling: Consultant; Bracco, Molecular Targeting Inc.,
invivoContrast GmbH. Research/Grant Support; DFG, EU, BMBF, Bayer,
Bracco. Shareholder; invivoContrast GmbH.

A-432 09:22

C. The transition from preclinical to clinical
A. Kjaer; Copenhagen/DK

"no abstract submitted"

Learning Objectives:

1. To learn the benefits of preclinical imaging for clinical activities.

2. To learn how to translate the knowledge from preclinical to clinical
applications.

3. To understand the limitations of translation.

09:45
Panel discussion: How to perform translational research in molecular
imaging

08:30 - 10:00 Room M 4

E® - ECR Academies: Spinal Imaging

E*® 919

Degenerative cervical spine
A-433 08:30

Chairman's introduction
V.N. Cassar-Pullicino; Oswestry/UK (Victor.Pullicino@rjah.nhs.uk)

The degenerative process targeting the intervertebral discs and synovial joints
can affect single or multiple levels in the cervical spine with variable severity.
The changes are usually progressive and proliferative promoting instability and
encroachment on the cord and exiting nerve roots. However, imaging evidence
of these changes even when severe is not always related to symptoms. The
objective of this session is to specifically focus on the relevant imaging features
that a) are likely to be clinically relevant, b) require treatment and c) aid in
treatment planning.

B C D E F G S91
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A-434 0s:35

A. Normal ageing process
C.W_.A. Pfirrmann; Zurich/CH

Ageing of the spine is a normal process, occurring in any subject. The
prevalence of neck problems accounts for 1% of all health issues. Normal
ageing; however, is not necessarily linked to symptoms. Ageing of the cervical
intervertebral disc involves several processes, such as decrease of
proteoglycan content and decrease of water content. Ageing of the disc starts
with adolescence. The prevalence is around 16% in adolescence and close to
90% in subjects over 60 years. Already at 40 years of age, at least one finding
representing a degenerative phenomenon is seen on two thirds of MR images
of the spine. Cross-sectional studies have shown that all factors but age, such
as physical activity, gender, smoking, body mass index are not significantly
linked to the progression of degeneration. About one third of previously
asymptomatic subject develops symptoms over a 10-year period. The most
common MR imaging findings in the 10-year follow-up of an asymptomatic
cohort are drop in signal of the nucleus pulposus, narrowing of the interspace,
compression of the dural sac or the spinal cord and formational stenosis.
Learning Objectives:

1. To understand normal ageing process.

2. To describe biomechanical spinal changes with ageing.

3. To learn MR age-related findings.

A-435 09:03

B. MR findings: what’s relevant?
M.-A. Weber; Heidelberg/DE (MarcAndre.Weber@med.uni-heidelberg.de)

This lecture will summarise typical MRI patterns of degenerative cervical spine
disease, will explain which imaging findings may explain pain and are useful in
planning treatment and will also include a discussion of the role of the different
modalities, especially MRI vs. CT. Modern CT and MRI techniques provide
excellent anatomical images of the cervical spine. MRI is best suitable for
evaluation of the soft tissues, including the intervertebral discs, ligaments,
bone marrow and spinal cord, whereas CT offers delineation of osseous
components with high spatial resolution. MR imaging has a key role for
exploration of spine degenerative disease. Intervertebral disc fissures are
optimally depicted on T2-weighted imaging. Disc herniation and neural
foraminal stenosis are common changes seen associated with neck pain with
or without radiculopathy. Questions concerning pathologies of the
neuroforamina, multiplanar reconstructions and/or additional angulated
imaging sequences of the spine should particularly be included in routine
examinations for improved delineation and depiction of neuroforaminal
pathologies, especially if there is a need to evaluate surgical therapy.
Whenever possible, a 3D sequence is preferred and thus post-imaging
reconstructions can be compiled that not merely reduce examination time but
also offers advantages for multiple planar reconstructions as well as simplifying
the MR exam. Kinematic MRI might be beneficial for revealing disc bulges,
which are not shown by traditional neutral views and should be considered in
dedicated cases for the evaluation of the cervical spine. Cervical spine MRI
should systematically be performed for cases of neck pain associated with
neurologic deficit.

Learning Objectives:

1. To summarise typical MRI patterns of degenerative cervical spine disease.
2. To identify which imaging findings explain pain and are useful in planning
treatment.

3. To discuss the role of the different modalities, MR vs CT.

A-436 09:31

C. Spinal stenosis: what is it?
M. Muto; Naples/IT (mutomar2@gmail.com)

Spinal canal stenosis represents a frequent cause of pain with relevant impact
on the quality of life and daily activities. Spondylosis, trauma and malignancies
are the most frequent causes and their incidence depends on patient age.
Radiology has a crucial role in the diagnosis of spinal stenosis as well as in the
recognition of the aetiologies using different imaging modalities: x-ray, CT, MR
and dynamic studies. Furthermore, mini-invasive image-guided treatments are
nowadays commonly included in the clinical practice dedicated to this category
of patients. This presentation aims to describe the most frequent causes of
spinal stenosis, to propose a correct diagnostic approach and planning the
treatment strategies.

Learning Objectives:

1. To learn the most frequent causes of spinal stenosis.

2. To learn how to make a correct diagnosis of spinal stenosis using different
imaging modalities.

3. To identify imaging features of spinal stenosis that determine outcome and
treatment strategies.

08:30 - 10:00 Room M 5

E? - ECR Master Class (Emergency Imaging)

E® 926
Multimodality imaging of the acute female
pelvis

Moderator:
R. Basilico; Chieti/IT

A-437 0s:30

A. Ultrasound: making a more specific diagnosis
M. Weston; Leeds/UK (michael.weston2@nhs.net)

Acute conditions in the female pelvis may be related to the gynaecological
tract, namely ectopic pregnancy, ovarian cyst accidents, adnexal torsion,
fibroid degeneration and pelvic inflammatory disease. Or, they may be related
to other systems within the pelvis such as appendicitis, diverticulitis, urinary
tract infections and stones, aneurysms and musculoskeletal conditions. The
patient history and clinical findings are an important part of the differential
diagnosis. However, having taken these into account it is important to be
familiar with the typical ultrasound appearances of the common presentations
and to keep an open mind regarding atypical alternatives. Ultrasound may be
enough to make the diagnosis and guide treatment and follow-up, typically in
self-limiting conditions such as a cyst accident. It is important to be aware of
limitations and to know when other imaging modalities are needed.

Learning Objectives:

1. To be familiar with common and uncommon clinical scenarios in acute
female pelvis.

2. To know the typical and atypical imaging findings.

3. To review the influence of findings on patient management.

A-438 09:00

B. When can CT give a definite answer?
1. Millet; Montpellier/FR (milletingrid@wanadoo.fr)

In the acute female pelvis setting, transvaginal and transabdominal pelvic
sonography is the preferred imaging modality especially when gynaecologic
causes are suspected. However, enhanced computed tomography (CT) can be
helpful if the sonography is not conclusive or in a first line if the clinical
symptoms are non-specific. Many gynaecologic causes of pain can be
detected with some specific CT findings at enhanced CT and conversely, no
additional imaging is recommended if pelvic CT examination is normal. Pelvic
inflammatory disease should be considered if there is a symmetric low epiploic
fat haziness especially when the fallopian tubes are thickened and enhanced.
Adnexal torsion should be considered when an enlarged asymmetric ovary is
adjacent to a thickened fallopian tube. CT can assert the gynaecologic origin of
a haemoperitoneum by identifying the sentinel clot and/or an active bleeding in
the pelvis. In pregnant women, CT remains the primary diagnostic tool in case
of hypovolemic blunt or penetrating trauma or severe sepsis. CT may also be
needed during pregnancy to assess common causes of acute abdominal pain
such as suspected appendicitis, bowel obstruction, obstructing urinary tract
calculi and pancreatitis especially if other imaging techniques such as
ultrasound and magnetic resonance imaging are inconclusive. Protocols
should then minimize the use of multi-phase studies and should use optimized
settings to reduce the dose as much as possible without losing image quality.
The estimated foetal dose using a single CT phase remains always below the
50-mGy limit above which there is a statistically higher risk of teratogenesis.
Learning Objectives:

1. To understand the role of CT in different female pelvic pathologies.

2. To become familiar with CT findings useful for differential diagnoses.

3. To know the strict indications for the use of CT in pregnant women.

A-439 09:30

C. Is MRI a game-changer?
G. Masselli; Rome/IT (gabrielemasselli@libero.it)

Rapid and accurate diagnosis is essential for the appropriate management of
acute female pelvic conditions in the emergency department. Magnetic
resonance (MR) imaging provides an additional imaging alternative to CT that
does not involve the use of ionizing radiation or iodinated contrast material. MR
imaging has several advantages over CT in terms of safety profile, diagnostic
efficacy and ease of use. An issue that is causing increasing concern, both in
the general population and in the medical community, is the potential adverse
effects of overuse of ionizing medical radiation, of which CT remains the
primary source. MR imaging does not make use of ionizing radiation, which is
of particular concern in young women and pregnant patients. Recent advances
in MR imaging hardware and software have allowed the development of rapid
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imaging techniques that are particularly suited for emergency department
indications. MR imaging enables assessment of the entire pelvis within several
minutes without ionizing radiation and due MR to its high contrast resolution
the administration of contrast agents is not mandatory. The value of MR
imaging has been assessed in many acute conditions of the lower abdomen
and pelvis, in particular MRI is accurate in differentiating gynaecological from
no gynaecological disorders. Due to its advantages, depending on the local
availability, MR imaging may be considered as the modality of first choice in
the patients with acute pelvic pain.

Learning Objectives:

1. To be familiar with clinical conditions which are the clear indications for MRI
examination.

2. To learn MRI protocols which are used in imaging of acute pelvic diseases.
3. To comprehend the advantage of MRI over US and CT in particular clinical
settings.

10:30 - 12:00 Room B

ESR meets Belgium

EM1

Emergency radiology
Presiding:

G.M. Villeirs; Gent/BE

P.M. Parizel; Antwerp/BE

A-440 10:30

Introduction
G. Villeirs; Gent/BE

Introduction to the "European Society of Radiology (ESR) Meets Belgium"
session, by the President of the Belgian Society or Radiology. During this
session, various topics in emergency medicine will be presented and illustrated
by eminent Belgian radiologists. The session will also be animated by an
interlude about radiology of Belgian food and a video about the Belgian
Museum of Radiology.

Session Objectives:

1. To learn more about various topics presented by eminent Belgian
radiologists.

2. To illustrate imaging applications in the Belgian context.

3. To show the diversity of emergency radiology.

A-441 10:35

Additional value of dual-energy CT in abdominal emergencies
E. Danse; Brussels/BE (etienne.danse@uclouvain.be)

CT plays a major role in the management of emergency situations. Its role is
increased because the diagnostic performance of imaging methods takes
benefit of the continuous technological CT improvements. Our goal is to
present our recent experience of using spectral CT for the diagnostic workup of
adult patients admitted for acute abdominal disorders. This presentation will be
focused on the main applications of the spectral modalities for the diagnostic
management of patients having severe trauma with abdominal consequence,
suspicion of acute intestinal ischaemia, bowel obstruction, acute renal
disorders (renal colic, acute pyelonephritis, renal infarct), acute pancreatitis
and biliary tract disorders and some uncommon situations. Some basic key
points about the spectral technique and the imaging flow management will also
be presented.

Learning Objectives:

1. To explain the basics of dual-energy CT.

2. To illustrate the application of dual-energy CT in the abdominal emergency
setting.

3. To demonstrate the incremental value of dual-energy CT in abdominal
emergencies.

A-442 10:55

High-end CT imaging in forensic medicine: experience after recent
Brussels terror attacks
W. Develter; Leuven/BE

"No abstract submitted.”

Learning Objectives:

1. To learn more about the challenges in forensic medicine after major
calamities.

2. To explain the need for high-end CT imaging in forensic medicine.

3. Toillustrate the value of high-end CT in the aftermath of the Brussels terror
attacks.

A-443 11:15

Interlude: Imaging Belgian food
K. Verstraete; Ghent/BE (koenraad.verstraete@ugent.be)

The purpose of this lecture is to present the imaging characteristics of a
classical Belgian meal, including delicious Belgian desserts and beers. The
methods used are plain radiography, CT and MR imaging. Results show the
different absorption and resonance characteristics of Belgian food and drinks.
Attendants should try to guess what we eat and drink by analysing the images.
Author Disclosure:
K. Verstraete: Other; Part of Belgian Food presented was prepared by

Sodexo.

A-444 1125

Imaging genetics and beyond: facial reconstruction and identification
P. Claes; Leuven/BE (peter.claes@kuleuven.be)

The phenotypic complement to genomics is phenomics which aims to obtain
high-throughput and high-dimensional phenotyping. The paradigm shift is
simple and similar to the one made in the human genome project, instead of
‘phenotyping as usual’ or measuring a limited set of simplified features that
seem relevant, why not measure it all? With the advent of ever more
consumer-worn sensors, the technological hardware exists for extensively
(wide variety of measurements from different sensors) and intensively (in great
detail and high resolution) collecting quantitative phenotypic data. In my
research, e.g. 3D surface imaging and medical scanning devices, provide the
optimal means to capture information of human morphology and appearance to
the level of phenomics. In this seminar, | guide you through the science and
the complexities of imaging genetics and elaborate on the genetic architecture
of the human brain and face captured using MRI and 3D surface scanning,
respectively. | will illustrate a computational framework that is able to match
given faces to probe DNA. This facilitates the ability to perform facial
identification and/or verification from DNA. Towards the future, this will
generate innovative applications in forensics and biometrics, arming
investigators with new and powerful tools to establish human identity from
DNA.

Learning Objectives:

1. To demonstrate the application of imaging in genetic assessment.

2. To illustrate the use of imaging for identification.

3. To illustrate the use of imaging after facial reconstruction.

A-445 1145

Interlude: The Belgian Museum of Radiology
R. Van Tiggelen; Brussels/BE (info@radiology-museum.be)

Some years ago, the Science Museum of London performed a survey among
the visitors on the most important discoveries in medicine. Out of over 40,000
answers, radiology was number one. Radiology came ahead of, e.g. the
discovery of penicillin of the description of DNA. This was a supplementary
reason why we created, in 1990, the Belgian Museum of Radiology.
Remember also that radiology is used in many fields in medicine and in many
fields different from medicine . It is a fact that due to radiology, more than 30
Nobel Laureates have gained their prizes with the practical implementation of
this technology. In the world, museums of radiology are rather scarce. What we
do and what you can see in our institution is developed with the projection of
our short video. We hope to see you in the near future.

11:50
Panel discussion: Acute pathology: emergency radiologists or organ
subspecialists?
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10:30 - 12:00 Room G

EFOMP Workshop: Radiation incidents and accidents in medical
imaging: can we prevent them?

EF 2

Radiation incidents and accidents in
medical imaging and their management
(part I1)

Moderators:
M. Brambilla; Novara/IT
D.J. Lurie; Aberdeen/UK

A-446 10:30

Chairman's introduction
M. Brambilla; Novara/IT (marco.brambilla@maggioreosp.novara.it)

This session will review the current safety issues related to MRI and nuclear
medicine environment for both the patients as well as the staff members.
Hazards intrinsic to the MRI and nuclear medicine environment must be
understood, acknowledged and respected. Incidents occurring in imaging
departments shall be properly documented and reported. An overview of
incidents and accidents in MRI and nuclear medicine will be provided together
with a critical discussion of the lessons learnt from these incidents and
accidents. Information and guidelines will be provided on how to properly
manage and report incidents and accidents. Finally, the role of the medical
physicist in managing incidents and accidents in imaging departments will be
outlined by identifying duties and responsibilities of medical physicists
associated with the management of radiation incidents and accidents.

Session Objectives:

1. To learn about the common reasons for radiation incidents and accidents in
MRI and nuclear medicine departments.

2. To appreciate why we need to manage radiation incidents and accidents

properly.

A-447 10:35

Incidents and accidents in MRI
D.J. Lurie; Aberdeen/UK (d.lurie@abdn.ac.uk)

MRI is considered “safe”, due to the lack of ionising radiation and the absence
of cumulative “dose” from the scanner’s static, switched and radiofrequency
magnetic fields. Nevertheless, hazards associated with MR scanning exist and
accidents and incidents of varying severity do occur. The most obvious hazard
arises from the “missile effect”, whereby large ferromagnetic objects (chairs,
compressed gas tanks) are accelerated into the magnet bore. More common,
and harder to control, are the effects of the static magnetic field on small,
treatment-related objects (e.g. endotracheal tube components) and on non-
MR-safe implanted devices including pacemakers, stents, aneurysm clips or
capsule-endoscopy devices. The most significant hazard from MRI is
associated with radiofrequency pulses transmitted by the scanner. Non-
resonant absorption of energy can potentially cause overheating of tissues, but
these effects are well controlled by scanner software. Burns may arise from the
unintended concentration of radiofrequency fields. This may be caused by
conductive (non-ferromagnetic) objects within or near to the patient, including
implanted pacemaker leads (remaining after pacemaker removal), non-MR-
compatible or wrongly placed ECG leads, and drug-delivery patches. Burns
may also arise from malfunction or incorrect setup of radiofrequency coils. The
primary means of minimising adverse incidents are the design and control of
MR facilities, education of all staff (from radiologists to cleaners) with regular
updates, patient screening techniques and the flagging of patient notes and
request forms. It is vital that all incidents are recorded and discussed locally
and that lessons learned are disseminated to the wider MRI community.
Learning Objectives:

1. To give an overview of radiation incidents and accidents in MRI.

2. To discuss the lessons learnt from these incidents and accidents.

3. To learn how to manage incidents and accidents in MRI.

A-448 1105

Radiation incidents and accidents in nuclear medicine
M. Brambilla; Novara/IT (marco.brambilla@maggioreosp.novara.it)

In addition to hazards associated with every imaging modality, such as
patient’s over or underexposure due to non-optimized acquisition protocols,
defective equipment, wrong manoeuvres, there are specific hazards in nuclear
medicine procedures associated with the storage, manipulation and
administration ~ of unsealed radioactive sources, targeted  with
radiopharmaceuticals. As a consequence, accidents of varying severity do

occur which involves not only patients but also staff workers. All the steps
involved in the nuclear medicine workflow are subjected to potential accidents:
from patient reception, to patient preparation, radiopharmaceutical preparation,
administration and uptake phase of the examination, examination and quality
controls of the equipment. The potential accidents must be understood,
acknowledged and respected. The most diffuse accidents in nuclear medicine
are contamination events, followed by overexposure of patients and failure in
the managements of radioactive materials. The primary means of minimising
adverse accidents are education of all staff (from nuclear medicine doctors, to
radiographers and nurses) with regular updates, blank or dry tests during
radiopharmaceutical preparation, clear identification of duties and
responsibilities of the staff involved, traceability of procedural steps from
patient reception to patient leaving the department, and the flagging of patient
notes and request forms. Incident reporting is crucial. Accidents should be
discussed locally and lessons learned should be disseminated to the wider NM
community. Nuclear medicine departments may also be involved in the health
managements of nuclear incidents and accidents in emergency scenarios
occurring in nuclear power plants and during radioactive transportation.
Learning Objectives:

1. To give an overview of radiation incidents and accidents in nuclear
medicine.

2. To discuss the lessons learnt from these incidents and accidents.

3. To learn how to manage incidents and accidents in nuclear medicine.

A-449 1135

Management of incidents and accidents in imaging departments: the role
and responsibilities of medical physicists
V. Tsapaki; Athens/GR (virginia@otenet.gr)

Modern imaging systems such as CT, MR, nuclear medicine machines and
other interventional x-ray equipment are widely used by clinicians to pledge a
more successful clinical outcome. There are occasionally cases, though, that
incidents and accidents can occur during the use of these highly sophisticated
systems. Medical physicists are working with technologists, radiologists,
regulators, as well as various imaging systems manufacturers to ensure that
such incidents and/or accidents do not occur in imaging departments. They are
also cooperating closely with x-ray technologists and radiologists, cardiologists
and other related physicians to reduce the radiation dose to the patient as well
as to the staff. The role of medical physicists in ensuring high-quality and low-
risk management system is vital in the attempt to build up a robust safety
structure and culture and reduce or prevent radiation incidents/accidents or
reduce hazards in MR departments both for the patients and also for the staff.
All these issues will be discussed in more detail in the particular lecture. A
number of recommendations will be given to guide all related imaging
department personnel on the responsibilities of medical physicists regarding
the management of incidents and accidents in imaging departments.

Learning Objectives:

1. To provide information about the role of medical physicists in managing
incidents and accidents in imaging departments.

2. To identify the duties and responsibilities of medical physicists associated
with the management of radiation incidents and accidents.

10:30 - 12:00 Room M 2

Professional Issues and Economics in Radiology (PIER)

PIER 1

Improving efficiency in radiology
departments

Moderators:
J.A. Brink; Boston, MA/US
S. Morozov; Moscow/RU

A-450 10:30

A. How to identify radiology productivity bottlenecks?
S. Morozov; Moscow/RU (npcmr@zdrav.mos.ru)

The shared radiology workflow consists of physician’s referral, study approval,
scheduling, patient arrival, imaging, reporting, validating, and results
distribution. The performance of this process can be measured on different
levels: resources utilization, current operations and outcomes. The end-result
of the process is defined by the goal, which can also vary. The major goals are
effectiveness (e.g. high-quality, high-safety, high-volume, high-accessibility
services, patients’ and physicians’ satisfaction), efficiency (cost-effectiveness,
cost-control, revenue generation) and health improvement (better treatment
because of accurate diagnostics, less morbidity and mortality because of early
diagnostics). The problem with the radiology services is that we often
incorrectly measure incorrect metrics. Wherever we see systematic
measurement of results in health care—no matter what the country—we see
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those results improve (R.S. Kaplan, M.E. Porter). Hence, we should move from
current radiology operational metrics (report turn-around-time, back-log time,
discrepancies, equipment utilization rate, revenue) to clinical operational
metrics (diagnosis-related delays of treatment, time to begin treatment) and
outcome measurements (patients’ and clinicians’ satisfaction, gross margin of
services, involvement in disease-specific clinical teams). The best method for
tackling ‘bottlenecks’ is time-driven activity-based costing (TDABC) through
better resource utilization, standardized processes, proper staffing, and
logistics optimization. Building an enabling IT platform is the key for embedding
the changes in the system. Ideal physician measurements are aligned to
electronic data collection, attributable to individuals, cascade from
organizational goals, supported by evidence and physicians, comparative, and
transparent.
Learning Objectives:
1. To review the metrics of shared radiology workflow in the domains of
efficiency, quality and safety (what).
2. To demonstrate various methods and techniques for total productivity
improvement (how).
3. To delineate the roles of individuals and teams in productivity improvement
cycle (who).
Author Disclosure:

S. Morozov: Advisory Board; Philips. CEO; Radiology research and practice
center, Moscow.

A-451 1048

B. How to optimise radiology with big data: Medical Analytics Group
(MAG) project
0O.S. Pianykh; Newton Highlands, MA/US (opiany@gmail.com)

With medical technology becoming increasingly complex, and expected
outcomes - more demanding, the cost of medical errors, delays and guesswork
grows prohibitively high. To deal with these challenges, contemporary
radiology has to rely on objective metrics and knowledge, applied to optimize
its operations and decision-making. These metrics and their performance
patterns can be most efficiently learned from the (big)data that our hospitals
have been accumulating since the beginning of the digital era. Currently, most
of these data are recorded and used only when the patients are examined;
then it gets warehoused in the RIS, PACS and similar databases, remaining
completely idle and forgotten. Transforming these data into the most effective
and objective problem solver was the main idea behind the Medical Analytics
Group (MAG) project, recently launched by the Department of Radiology at
Massachusetts General Hospital. The principal purpose of MAG is to apply
data science to routine radiology problems, looking for the best possible
solutions. In this presentation, we will share our most interesting results,
important successes, and thought-provoking challenges.

Learning Objectives:

1. To highlight the need for big data analysis in radiology management.

2. To provide examples of already implemented data-driven radiology
optimisation.

3. Toillustrate the challenges of big-data analysis and project implementation.

A-452 11:06

C. How to implement system changes?
G. Paulo; Coimbra/PT (graciano@estescoimbra.pt)

Health care organizations are complex sociotechnical environments where
highly differentiated health professionals come together to provide, what is
expected to be, the best quality of care to the patients. However, it is important
to be aware that an asymmetric scientific and professional knowledge between
health professionals and even inside each profession is a reality and
consequently a barrier to implement a harmonized practice. To improve
efficiency in radiology departments it is crucial to deliver patient care based on
a well-established teamwork model, by providing team members with clear
guidance, as a tool to allow them to be capable to undertake their role with
professionalism and be able to identify when errors occur and how to recover
and correct those errors. The department leaders have the responsibility to
create and maintain a good working atmosphere by developing well-
established communication channels and by empowering all staff members.
Implementing system changes demands for understanding the paradigm shift
of the social behaviour, influenced by the digital era and make adequate
adaptations. Health care organizations are opened systems, influencing and
being influenced by the internal and external environments. It is crucial for
radiology departments to adapt to the new era. The challenges are manifold: to
improve efficiency; to increase visibility in patient clinical workflow; to avoid
commoditization, amongst other important aspects that will be presented
during this session.

Learning Objectives:

1. To learn about the importance of teamwork towards the establishment of a
good work environment.

2. To understand the impact of good communication strategies in increasing
staff satisfaction.

3. To discuss about the influence of the organisational culture in professional
empowerment.

A-453 11:24

D. Making the business case for patient-centred imaging care
M.H. Maurer; Berne/CH (martin.maurer@insel.ch)

Patient-centred health care aims to organize health care facilities around the
needs of patients and their families. Also in radiology, the traditional business
model of radiologists being “doctors to other doctors” is changing towards a
patient-centred imaging care where the patient is placed at the centre of the
health care environment and the imaging service is organized around the
patient's needs and preferences. In this talk, the different dimensions of
patient-centred imaging care (e.g. effective communication, education of the
patient, emotional support) will be discussed to empower patients to participate
in their medical care and decision-making. Several key indicators to build a
patient-centred environment such as appropriateness of imaging procedures,
scheduling and registration, physical comfort during imaging procedures,
management of radiation exposure, and development of reporting programs
will be presented as well as methods to redesign radiology processes towards
a patient-centred imaging care.

Learning Objectives:

1. To identify health system priorities around patient-centred care.

2. To develop reporting and improvement programmes that align with health
system priorities.

3. To build influence through leadership and performance in patient-centred
care.

11:42

Panel discussion

10:30 - 12:00 Room M 4

E® - ECR Academies: Spinal Imaging

E*1019

Spinal cord abnormalities
A-454 10:30

Chairman'’s introduction
S. Gaudino; Rome/IT (simona.gaudino@gmail.com)

Spinal imaging is a very wide and challenging topic and requires an integrated
approach of clinical data, traditional and so-called advanced protocols. The
objective of this academies course is to provide a deep and comprehensive
discussion of the different fields of the spine/spinal cord pathology that are
more frequently observed in clinical practice. The aim of the organizers was to
provide a complete discussion on how to integrate the technical aspects of MRI
examination of the spinal cord, the MRI semeiotics of both intradural
extramedullary and intramedullary lesions, and the “pattern” approach to
intramedullary lesions, to ultimately offer a helpful overview of the spinal
pathologies that a radiologist may encounter during his professional career.
Prof. Van Goethem will address the technical aspects of the MRI study of the
spinal cord, discussing how to exploit MRI ranging from the basics to the most
updated state-of-the-art techniques. He will specifically discuss the importance
to include the “advanced” techniques in the evaluation of the spinal cord
diseases. In the second lecture, Dr. Lycklama will discuss the fundamental
topic of differential diagnosis between intra- and extra-medullary tumours,
discussing semiotic, pathology and MR features. Finally, during the closing
lecture, Prof. Turner will address one of the most difficult scenario that a
neuroradiologist may deal with, non-tumoural spinal cord lesions, with the
objective to make the audience familiar with the “pattern” approach, with
whom, at least, reduce the number of differential diagnosis.

A-455 10:35

A. MR imaging of the spinal cord: how to do it?
J. Van Goethem; Antwerp/BE (johan.vangoethem@uantwerpen.be)

Magnetic resonance imaging (MRI) of the spinal cord is challenging in many
ways. The spinal cord is a small structure and is located in an environment
prone to artefacts. | will cover many types of artefacts, including truncation
artefacts, motion artefacts caused by breathing and swallowing, CSF pulsation
artefacts, aliasing artefacts, susceptibility artefacts and radiofrequency
artefacts. The origin of these artefacts and the countermeasures that can be
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taken will be discussed. | will also provide an overview of the different
sequences that should be used in basic and advanced spinal cord imaging,
briefly touching upon diffusion and perfusion imaging, spectroscopy and fMRI
of the spinal cord.

Learning Objectives:

1. To understand the challenges for acquiring high-quality MR images of the
spinal cord.

2. To learn current state-of-the-art sequences for spinal cord imaging.

3. To be aware of the importance of advanced neuroimaging techniques for the
evaluation of spinal cord diseases.

A-456 11:03

B. Differentiating intradural mass lesions
G. Lycklama a Nijeholt; The Hague/NL (g.lycklama@mchaaglanden.nl)

Intradural lesions are primarily characterized by their location: intra- vs
extramedullary. Intramedullary tumours will expand the spinal cord, while
extramedullary lesions will deform it. MRI workup should include high-
resolution axial T2 (for example, CISS) to better differentiate intra- from
extramedullary. Susceptibility sensitive images show blood products as found,
for example, in ependymoma and cavernoma. In addition, MRA may be useful,
for example, to demonstrate vessels in a haemangioblastoma. Repeat MRIs
are often needed to make a diagnosis and to rule out 'tumour mimickers'. The
most common intramedullary tumour in adults is ependymoma. Usually they
present with an enhancing component, some haemorrhage and cysts, and for
the surgeon it is important to define the cystic components into tumour cyst,
peritumoural cyst and secondary syringomyelia. Usually, the whole neuraxis is
imaged to detect 'drop' metastases. In children, spinal cord tumours are very
rare, and when occurring, astrocytoma is the most common - presenting with
less strong enhancement and more vaguely defined than ependymoma. Other
primary spinal cord tumours are rare - and 'tumour mimickers' should always
be considered. Extramedullary tumours are most often benign: meningioma
and Schwannoma. These can usually be distinguished by their growth pattern
and signal characteristics, Schwannoma usually following the nerve root into
the neuroforamen and expanding it. Other extramedullary lesions include
metastasis, haemangioblastoma and cavernoma. It is, however, important to
realize that some tumours which usually occur extramedullary, may also occur
within the cord, for example, Schwannoma and haemangioblastoma.

Learning Objectives:

1. To understand how to differentiate intradural-extramedullary mass lesions
from intrinsic spinal cord tumours.

2. To become familiar with the most common types of tumours arising within
the spinal canal, both in children and in adults.

3. To learn the typical MR imaging features of these lesions.

A-457 11:31

C. Pattern recognition of non-tumoural spinal cord lesions
M.M. Thurnher; Vienna/AT (majda.thurnher@meduniwien.ac.at)

The choice of strategy for diagnostic problem solving depends on the
perceived difficulty of the case and on knowledge of content. The list of non-
tumoural pathology affecting the spinal cord includes demyelinating, vascular,
metabolic and degenerative conditions. However, MR imaging findings are
overlapping and sometimes confusing. Knowledge of coexisting brain lesions is
crucial for narrowing the differential diagnosis. Clinical information (onset of
symptoms, history of travels, immune status, etc.) will be helpful to confirm or
exclude specific diagnoses. In this lecture, a simplified approach including tips
and tricks to non-tumoural spinal cord lesions will be presented.

Learning Objectives:

1. To become familiar with the epidemiology and clinical manifestations of the
most common diseases affecting the spinal cord.

2. To recognise the most common intramedullary lesions.

3. To learn how to identify these lesions based on the pattern of involvement.

12:30 - 13:30 Room C

E? - The Beauty of Basic Knowledge: Chest Imaging

E® 25C
Reporting interstitial lung disease made
easy

Moderator:
N. Howarth; Chéne-Bougeries/CH

A-462 12:30

A. Five golden rules
S.R. Desai; London/UK

"no abstract submitted"

Learning Objectives:

1. To review diagnostic signs of common interstitial lung disease.
2. To learn how to avoid overdiagnosis.

3. To know the limitations of radiological diagnoses.

A-463 13:00

B. Multidisciplinary approach to diagnosis in interstitial lung disease: the
role of HRCT
N. Sverzellati; Parma/IT

Surgical lung biopsy is no longer the reference standard for histological
diagnosis in interstitial lung disease (ILD). Indeed, its traditional role has been
supplanted by multidisciplinary diagnosis, over the last 15 years. It was shown
that multidisciplinary discussion between clinicians, radiologists, and
pathologists may often change initial individual subspeciality diagnosis.
Interpretation of high-resolution computed tomography (HRCT) plays pivotal
role in the multidisciplinary diagnosis. A number of scenarios can be outlined in
the ILD, in which, clinical, HRCT, and histologic information can be combined
in a complementary fashion: 1. HRCT appearance is pathognomonic in the
correct clinical context. 2. The combination of HRCT and clinical features,
including bronchoalveolar lavage, is sufficient for diagnosing ILD. 3. Clinical
features and HRCT appearance can be combined to any biopsy to secure the
diagnosis.

Learning Objectives:

1. To understand the role of radiologists in diagnosing interstitial lung disease.
2. To know the limitations of radiological diagnoses.

3. To understand what to say when the diagnosis is not obvious.

12:30 - 13:30 Room D

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

E® 24C

Bone tumours

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

A-464 12:30

Bone tumours
K. Wértler; Munich/DE (klaus.woertler@tum.de)

The diagnosis of a bone tumour is based on clinical findings, the age of the
patient, the location of the lesion, its radiologic appearance, and, if imaging
does not allow for a specific diagnosis, its histopathologic features.
Radiography remains the initial imaging modality for evaluation of the
localisation of the lesion with respect to the longitudinal and axial planes of the
involved bone, for the depiction of matrix mineralisations, and for estimation of
biologic activity by analysing the patterns of bone destruction and periosteal
response. CT is typically used to obtain “radiographic” information in regions of
complex skeletal anatomy such as the skull, spine, pelvis and shoulder girdle.
MR imaging is best suited to determine the local extent of a bone tumour (local
staging), but can also be helpful to narrow the differential diagnosis in specific
lesions such as cysts and cartilage-forming tumours. With a clear emphasis on
conventional radiography, this course will review the basic imaging features of
benign and malignant bone tumours. Important radiographic findings, such as
bone destruction patterns, types of periosteal reactions and matrix
mineralisation, will be explained in correlation with histopathology as well as
advanced imaging techniques.
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Learning Objectives:

1. To become familiar with the imaging features of benign and malignant bone
tumours.

2. To appreciate their imaging characteristic hallmarks on plain film
radiography.

3. To learn how best to use imaging modalities in differential diagnosis.

13:00 - 13:30 Room A

Headline Session

HL 2

Josef Lissner Honorary Lecture
Presiding:
P.M. Parizel; Antwerp/BE

A-465 13:00

The future of CT: from hardware to software
M. Prokop; Nijmegen/NL (mathias.prokop@radboudumc.nl)

The introduction of computed tomography in the 1970s has changed the field
of radiology for good: we radiologists became cross-sectional imagers and
moved to the center of the diagnostic process for millions of patients
worldwide. CT became one of the exponential technologies in medicine: from
the 1980s to the 2000s, speed and longitudinal spatial resolution doubled
every two years. Since roughly 2010, this development has slowed down
considerably, and the focus shifted from slice wars towards radiation dose
reduction and dual energy imaging. While CT is nowadays a mature
technology, further improvements in spatial resolution, photon counting
detectors and overall optimization of the imaging chain will push its
performance forward. Phase contrast imaging, x-ray lasers and inverse
geometry scanners are far on the horizon. In the coming decades, however,
technological progress in CT will shift from hardware solutions to software and
novel applications. Already now, iterative reconstruction has reduced dose
requirements more profoundly than most hardware solutions. Novel software
techniques for motion correction offer temporal resolutions that outperform the
most advanced hardware technology. Subtraction imaging becomes a
competitor for contrast-enhanced dual energy CT. The main break-through for
our patients, however, will come from a shift from morphological analysis to
functional analysis for risk prediction and selection of appropriate treatments.
Software solutions that keep radiation dose at bay, use radiomics and deep
learning will transform the way we do radiology in the future. The same
economic pressure that makes us report ever faster and cheaper will push
automated image analysis forward for most of our routine work. By embracing
the novel functional and predictive diagnostic opportunities of CT and MR, we
will be able to remain at the center of the diagnostic process.

14:00 - 15:30 Room K

EFRS meets Belgium

EM4
EFRS meets Belgium

Presiding:

S. Bogaert; Ghent/BE

H.H. Hjemly; Oslo/NO

A. Tempels; Lodelinsart/BE

Moderators:
G. Alleman; Beernem/BE
J.-L. Greffe; Lodelinsart/BE

A-466/A-467/A-468 14:00

Introduction

H.H. Hjemly; Oslo/NO (Hakon@radiograf.no)

S. Bogaert; Ghent/BE

A. Tempels; Lodelinsart/BE (atempels@hotmail.be)

The European Federation of Radiographer Societies has since 2013 had the
pleasure and honour of being invited by the European Society of Radiology to
host this dedicated ‘EFRS meets’ session at ECR. During the EFRS meets
sessions, radiographers have the opportunity to get information about the role
and education of radiographers in the different European countries. In line with
the tradition, we choose as our guests the home country of the ECR Congress
President. Previous EFRS meets session was in 2013 dedicated Spain, 2014 it
was Russia, 2015 we met Germany and last year we met Sweden, and for
2017 EFRS welcomes you all to EFRS meets Belgium. The EFRS meets
session will give a picture of the history and challenges of the radiographers

profession and education in Belgium and the aims to achieve in the near
future. Important items as patient safety, quality improvement and radiation
protection will be presented. There will also be focus on Belgium itself, cultural
highlights and how Belgium sees the world.

Session Objective:

1. To give an overview of Belgian radiographers and the radiographers'
profession in Belgium.

A-469 1405

A picture of the radiographers' profession and education
P. Van Laer; Lovendegem/BE (Philippe.vanlaer@odisee.be)

The Belgian radiographers educational system as well as the radiographers
profession are relatively young in comparison with the rest of Europe. Belgium,
with its multilingual organisation, is very complex. To get an overview on both
themes, education and profession, it is necessary to look at Belgium as a
country, to look at the different parliaments/legislation throughout Belgium and
to look at how the profession has developed over the last 20 years.
Furthermore, we have to look at the changes that have been realised in
legislation during the last four years and at the opportunities that are in front of
us.

Learning Objectives:

1. To learn about the education system for radiographers in Belgium.

2. To understand the history of the profession and the complexity of the
legislation system in Belgium.

3. To become familiar with what has changed in Belgium in the last five years
and what aims are to be achieved in the near future.

A-470 14:23

Belgium: the beautiful ‘city’
K. Van Belle; Sint-Andries/BE (kurt.vanbelle@odisee.be)

What to say about Belgium? Is it as abstract as we think? Not that long ago
Belgium was formed, so you would think not a great story. But before that, the
Belgians had a great and rich history in Europe as it was the centre for trading
luxury goods and great architecture. Today, Belgium is still known as a country
with high standards and has many desirable goods such as chocolate and
diamonds. On a cultural level, Belgium has many great artists from our
medieval Van Eyck, modern Magritte and even Tintin from Hergé could
conquer the world. Belgium is seen by the world as very Burgundian. Which is
true: the highest density in high-end culinary and gastronomical cuisine can be
found in our little country. Conclusion: Belgium stands for a cultural,
gastronomical, rich history and a place to discover with many fantastic treats.
Learning Objectives:

1. To arouse curiosity about Belgian cultural highlights.

2. To explain how Belgium sees Belgium.

3. To discuss how the world sees Belgium.

4. To understand how Belgium sees the world.

A-471 14:41

Patient safety and quality improvement in Belgian radiology departments
S. Germonpré; Brussels/BE (sofie.germonpre@odisee.be)

In this study, we focus on the use of fluoroscopy-guided positioning (FGP)
techniques in radiography. In Belgium, FGP is common practice. We
investigate the importance of knowledge, skills and attitudes of imaging staff
and organizational factors with respect to applying non-FGP. In addition, we
study the usefulness of the UTAUT-model to investigate the acceptance of
non-FGP by Belgian radiographers. A mixed method approach was used. To
develop an in-depth understanding of imaging practices, radiographers and
radiologists were interviewed (n=40), complemented with non-participative
observations (200 hours) and image and document analyses. To study the
usefulness of the UTAUT-model, we applied a cross-sectional survey research
at 17 Belgian radiology departments. Clinical leadership of radiologist and chief
radiographers as well as suitable x-ray devices and positioning aids were
identified as important determinants. Furthermore, a lack of skills and
knowledge of (advanced) positioning techniques and negative attitudes
towards non-FGP was present. More precisely, staff expressed concerns with
respect to the impact on the workload and workflow. Adequate supervision,
regularly feedback and coaching were identified as important enabling factors
for increasing the quality of the applied imaging techniques. The UTAUT model
proved to be an adequate model for predicting the acceptance to use non-
FGP. The intention to use non-FGP depends on the usefulness, the ease of
use of and the positive attitudes towards non-FGP. A holistic approach
considering knowledge, attitudes and contextual-organizational factors is
needed to improve imaging practices. Clinical leadership of physicians,
supervisor and peers are important enablers.
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Learning Objectives:

1. To promote the implementation of best professional practices in patient
positioning; knowledge, attitudes, organisational factors.

2. To highlight the usefulness of the UTAUT model to study professional
behaviour outside the context of new technology.

A-472 14:59

Radiation protection in Belgium
O. Bran; Louette-Saint-Pierre/BE

"no abstract submitted”

Learning Objectives:

1. To learn about dose limits and radiation protection regulations in Belgium.
2. To explain the daily practice of radiographers in Belgium under the present
laws.

3. To promote implementation of radiation protection best practice for
radiographers.

15:17

Panel discussion

14:00 - 15:30 Room M 1

EuroSafe Imaging Session

EU 4

European CT dose repository
Moderators:

J.A. Brink; Boston, MA/US

J. Damilakis; Iraklion/GR

A-473 14:00

The technical implementation of dose tracking tools
A. Torresin; Milan/IT (alberto.torresin@unimi.it)

In the medical area, technological and scientific developments have led to a
remarkable increase in radiation exposure. The need to implement radiation-
dose-index monitoring (RDIM) systems for the most important ionizing radiation
procedures in connection with stochastic and deterministic risks has become
important. RDIM systems are software which passively or actively collect all the
radiation-dose-index (RDI) from ionizing radiation modalities. RDIM systems
store RDI data in a database along with patient demographic and exam
information allowing the final user to visualize the RDI according to study type
and patient. These data can be used both for quality assurance procedures in
the diagnostic department and as a benchmark in the regional and national
registries. To successfully implement an RDIM system, careful commissioning,
testing and data analysis are needed in advance in full collaboration with the
manufacturer. An interdisciplinary team of lead radiologist, lead medical-
physics-expert, lead technologist, PACS IT leader and clinical engineers need
to work together to choose, implement and ensure the proper use of the RDIM
software based on the specific needs of the institution. RDIM systems are not
intended solely as databases for patient exposure: collected RDIs do not
represent the absorbed dose in an individual patient because they are related
to the x-ray beam output and absorption at the image receptor.

Learning Objectives:

1. To discuss the strategy of implementation in the PACS.

2. To understand the open issues of the integration (standards, reporting, etc.).

A-474 14:15

How do dose tracking tools change the practice of radiographers?
S.J. Foley; Dublin/IE (shane.foley@ucd.ie)

This presentation aims to discuss the features of dose tracking systems that
can be practically useful to radiographers in their role within CT. In particular,
the radiographers' responsibility regarding dose optimisation will be examined,
considering how dose tracking tools can influence behaviour and encourage
protocol optimisation and support quality improvement initiatives.

Learning Objective:

1. To understand the impact of dose tracking tools on the radiographer's
responsibility and behaviour towards CT protocols.

A-475 14:30

How do dose tracking tools change the practice of radiologists?
F. Zanca; Leuven/BE (federica.zanca@ge.com)

Dose tracking systems and their utilisation are an emerging topic of interest,
with focus being on whether to track or not dose, what to track and how.
However, another important aspect is how a dose tracking system can impact
the practice of radiologists. This talk will identify and report examples of

outcomes related to the implementation of a dose tracking system in a
radiology department. We will talk about the role of such a tool for procedures
standardization and optimisation, legislation compliance, individual patient risk
assessment and research purposes. The primary rationale is indeed to avoid
exposing patients to unnecessary radiation by engaging radiologists in a new
practice of exams justification, protocols standardisation and optimisation.
Such a system is also helpful for being compliant with the coming EU directive
2013/59/Euratom. A dose tracking system can also help in: identifying unusual
high radiation dose and implementing patient follow-up process (patient
safety); identifying studies with parameters outside pre-defined reference
levels and optimize protocols (optimisation); identifying patient populations that
receive a relatively large number of imaging studies and propose patient-
specific protocol development; standardizing the workflow and operator-
dependent protocol parameters; optimising dose level versus image quality.
Similarly, it can act as a conduit of data to national benchmarking databases or
as a tool to support the tracking of radiological procedures of individual patients
and radiation dose. This presentation will end with some examples of dose
tracking systems implementations in clinical practice.
Learning Objective:
1. To understand the impact of dose tracking tools on the radiologist's daily
practice and behaviour towards CT protocols.
Author Disclosure:

F. Zanca: Employee; GE Healthcare.

A-476 14:45

European CT Dose repository working group: summary of activities
E. Neri; Pisa/IT

The CT Dose repository is the 3rd EuroSafe imaging subgroup, whose
members are D. Caramella (IT), G. Paulo (PT), J. Damilakis (Gr) and A.
Torresin (IT), with S. Ebdon-Jackson, a co-opted member from HERCA
(European Radiological protection Competent Authorities). The subgroup was
created and aimed at exploring the clinical impact of tools for automatic dose
monitoring and provide recommendations, best practice in CT, to reassure
radiologists about the reliability of statistics obtained from such systems. To
reach that goal, the subgroup drafted a questionnaire that will be distributed to
ESR members. The results of the questionnaire could be helpful to prepare
recommendations on how to improve the CT dosimetric behaviour in
radiological departments (with the help of such tools). The dose monitoring
tools allows a precise internal audit of the dose behaviour in the radiological
department, tracking the general dosimetric trend that mainly depends on the
adopted imaging protocols. Such imaging protocols are frequently designed by
an anatomical orientation with few concern about the specific clinical context in
which the exam is performed. In parallel the attention of dose reference levels
(DRL) is oriented to the anatomical segments, and not the clinical context. One
example: lung CT for screening has the same scan length of a lung CT for
nodule characterisation, as well as for pulmonary embolism, but the 3 exams
are strongly different by indication and as a consequence by imaging protocols
that influence the dose levels. Therefore it is clear that the actual dose
reference levels, based on the anatomical focus, do not reflect the standard of
dose anymore. Even more, in a same clinical context, there is a potential
variability of patients anatomy, physiology, and target disease, which
influences the CT imaging protocols. Dose monitoring systems could be
therefore a helpful tool for building new dose reference levels based on the
clinical indications and on the patient’s specific factors, driving the actual DRL
based on anatomy toward clinical indication reference levels.

Learning Objective:

1. To become familiar with the summary of activities of the working group.

A-477 15:00

The ACR Dose Index Registry
R.L. Morin; Jacksonville, FL/US (morin.richard@mayo.edu)

The ACR Dose Index Registry (DIR) is designed to assist practices, and
institutions in comparison of dose indices with national values. The DIR was
conceived in 2004 to address the uncertainty of dose in various imaging
examinations. The key features of the DIR is the automatic extraction of dose
indices, patient features (e.g. gender, age, exam type, etc.) and technical
parameters. Facilities can then compare their values with national or local
values to make decisions on altering their protocols to optimise the use of
radiation for each examination. The DIR was launched in May 2011 and now
has over 1600 institutions participating, both domestic and international. Over
33 million exams are currently in the DIR. The biggest challenge that was
discovered was the large variation in examination names. This was narrowed
by providing registry users with a mapping tool to map each examination name
to the standardised RSNA RadLex® terminology. The other challenge was the
automatic modulation of the x-ray beam as the tube circulates about the
patient; hence, indices are larger for big patients than small patients. This is
being addressed by the automatic measurement of the patient thickness and
calculation of the size-specific dose estimate (developed by the AAPM). These
solutions have improved the accuracy and utility of the DIR. In the future, the
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DIR will address CR/DR, then fluoroscopy and it is hoped that the widespread
use will contribute significantly to the management of radiation dose in medical
imaging.
Learning Objective:
1. To learn the impact of the ACR Dose Index Registry in the clinical practice.
Author Disclosure:

R.L. Morin: Board Member; RSNA sub Board. Employee; Mayo Clinic
Jacksonville. Speaker; Over 100 meetings and conferences.

15:15
Questions and answers

14:00 - 15:30 Room M 2

Professional Issues and Economics in Radiology (PIER)

PIER 2

Perspectives on radiology equipment
management

Moderators:
B. Brkljacic¢; Zagreb/HR
P. Leander; Malmo6/SE

A-478 14:00

A. Renewal of equipment and procurement: central vs local procedures
B. Brkljagi¢; Zagreb/HR (boris@brkljacic.com)

Advances in radiology equipment provide accurate and fast diagnosis, and
offer new options for treatment guidance, thus improving the health outcomes
and quality of life for the patients. The fast development of technology also
resulted in accelerated technical and functional obsolescence of imaging
equipment, consequently creating a need for renewal. Radiological equipment
has a definite life cycle span and older equipment has a high risk of failures
and breakdowns. The unavoidable decrease or loss of image quality renders
equipment useless after the certain period. This may cause delays in diagnosis
and treatment of the patient and safety problems both for the patient and the
medical staff. European society of radiology is promoting the use of up-to-date
equipment, especially in the context of the EuroSafe imaging campaign, as the
use of up-to-date equipment will improve quality and safety in medical imaging.
Reduction in radiation dose when utilising state-of-art equipment is of utmost
clinical importance. Every healthcare institution or authority should have a plan
for medical imaging equipment upgrade or renewal, since the equipment older
than ten years is no longer state-of-the art equipment and the replacement is
essential. Operating costs of older equipment will be high when compared with
new one and sometimes maintenance will be impossible if no spare parts are
available. Public procurement is another important issue in the renewal of
equipment. Situation in Europe is very heterogeneous and often long and
complicated procurement procedures hinder timely equipment renewal. The
issues of different procurement strategies will be discussed.
Learning Objectives:
1. To discuss the need for the regular renewal of radiology equipment.
2. To present controversies in public procurement of radiology equipment.
3. To discuss advantages and disadvantages of different types of procurement.
Author Disclosure:

B. Brkljaci¢: Speaker; Guerbet, Bayer.

A-479 14:18

B. Utilisation of equipment: what is appropriate? The public healthcare
system's perspective
P. Leander; Malmd/SE (peter.leander@med.lu.se)

Medical imaging equipment utilisation needs to be optimised for managing
capital equipment budgets. Health economics talk about scarcity and that
economics are needed for the only reason of scarcity of resources. Cost
analysis for imaging equipment is a straightforward analytic task. Fixed costs
are mainly the initial investment and service contracts. Running costs are
mainly personnel and contrast media (CM). Personnel costs are not fully
proportional to worked hours, as early and late hours are more costly. For MRI
and CT, CM costs are relatively small but for PET/CT this a substantial part of
the exam cost. On the other hand, if cyclotron is in-house this may come into
another situation. All together the different costs can be put down in spread
sheets showing cost per exam in relation to operating hours. Other factors to
consider are the willingness of personnel to work and the possibility to have the
imaging facility open at non-office hours. Traditionally personnel in imaging
departments work daytime beside their duty on call. There may be an
educational challenge to explain why the funder/hospital have such an urge to
open up scanners early in the morning and run them into the evening. In
addition, aside ER imaging the departments are often not built to be open at
non-office hours. All stated above need to be worked through to come to best

practice and a reasonable compromise between the radiological department
and the public funder.

Learning Objectives:

1. To describe how a cost analysis of system utilisation can be performed.

2. To discuss how other factors than economical influence the utilisation.

3. To come to a reasonable common goal of utilisation between the

radiological department and the public funder.

A-480 14:36

C. Utilisation of equipment: what is appropriate? The private healthcare
system's perspective
A. Palkd; Szeged/HU (palkoand@gmail.com)

Private companies tend to be more sensitive to cost and efficacy than
community/government-financed service providers. It explains why several of
the key focus points from management point of view, in their case, are cost
management, optimisation in scheduling and patient involvement, and best
practice maintenance concepts. The purpose of this lecture is to explain the
paradigm shift in cost management from traditional cost management to total
cost of ownership and optimization of company-owned inventory; from
breakdown or corrective to preventive maintenance; from traditional to lean-
based scheduling, workflow-optimisation and patient satisfaction-based
management.

Learning Objectives:

1. To understand the basics of cost management.
2. To learn about optimisation in scheduling and patient involvement.

3. To present best-practice maintenance concepts.
Author Disclosure:

A. Palké: Advisory Board; Affidea.

A-481 14:54

D. Radiology: a cost factor? The hospital manager's perspective
P. Garel; Brussels/BE (sg@hope.be)

In-house and outsourced radiology are often opposed on different grounds, for
example, on: quality and patient safety, availability of human resources,
financial incentives, organisational reasons, etc. Those different elements
should be perceived through the huge diversity of the healthcare systems in
place in Europe. Success or failures of both options will depend much more on
context factors than on theoretical approaches. Not only this cannot be
anymore limited to the local or even national context as cross-border care is
developing but this has to be perceived in the context of the development of
integrated concept diversely defined and put in place. Integrated care is
bringing new issues of collaboration, coordination between the different levels
of care as well as new ways of financing.

Learning Objectives:

1. To discuss reasons for in-house vs outsourced radiology.

2. To explain cost-models (e.g. internal budgeting).

3. To discuss new concepts for integrated care and the consequences for
radiology.

15:12
Panel discussion

14:00 - 15:30 Room M 4

Joint Session of the ESR and ESMRMB

MR imaging biomarkers: what we have and
what we need

Moderators:
D. Sappey-Marinier; Lyon/FR
M. Smits; Rotterdam/NL

A-482 14:00

Preclinical MRI: multimodal markers for neuroscience drug discovery?
M. von Kienlin; Basle/CH (markus.von_kienlin@roche.com)

One of the biggest bottlenecks in drug development for brain disorders is the
lack of reliable and predictive biomarkers during early clinical testing; this
makes very difficult the development of novel therapies which respond to the
huge unmet medical need in many neurological or psychiatric diseases.
Pharmacological magnetic resonance imaging and spectroscopy (phMRI/MRS)
have the potential to serve as early indicators for target engagement or proof of
mechanism studies in clinical phase I/1l trials. This contribution will address the
topic from a preclinical perspective, i.e. how MR approaches in rodents can
elucidate pharmacologically induced changes in structure or function, and how
confidence can be increased that preclinical results are relevant to the patient
situation. Preclinical imaging in drug discovery serves three main purposes.
First, it is used to qualify animal models, ensuring that the molecular
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mechanisms in the model appropriately reflect human disease processes;
whenever possible, this “back-translation” is based on genetic and proteomic
evidence, and is also linked to further phenotypic characteristics of the model.
Second, phMRI supports milestone transition decisions for advanced
compounds in the discovery portfolio, by characterising the mechanistic and
functional properties of potential new medical entities. Last but not least,
preclinical results identify imaging biomarkers to be deployed in early clinical
development. These three domains will be illustrated with examples from
neurodegenerative and neurodevelopmental disorders.
Learning Objectives:
1. To become familiar with potential MR biomarkers for diagnosis and
therapeutic monitoring of specific brain diseases.
2. To learn about advanced MR techniques and methods providing quantitative
biomarkers.
3. To learn how MR imaging biomarkers can help to evaluate specific effects of
novel pharmaceuticals upon brain function in preclinical animal models.
4. To understand how brain imaging markers could be included in clinical trials.
Author Disclosure:

M. von Kienlin: Employee; F. Hoffmann-La Roche AG. Shareholder; F.
Hoffmann-La Roche AG.

A-483 14:30

Clinical MRI: whole-body markers for cancer detection/response
F. De Keyzer; Leuven/BE (frederik.dekeyzer@uzleuven.be)

While T1- and T2-weighted magnetic resonance imaging has been feasible in
the body for several decades, anatomical information does not always reflect
underlying biological information, which limits its diagnostic and prognostic
value. In the last decade, hardware and software improvements have led to
applicability of functional MR techniques that fill in that gap. At the same time,
there has been a huge expansion of possible treatments and combinations,
whereby optimal treatment success very much depends on patient-specific
information, of which imaging is an important part. In this session, we will focus
mainly on applications of diffusion-weighted (DW-) and dynamic contrast-
enhanced (DCE-) MR imaging and the biomarker information these can
provide, both as a diagnostic tool, and as a tool for predicting and evaluating
response to therapy. While the strengths of these techniques make them
worthwhile in a whole range of oncologic applications, they also have
drawbacks regarding standardization of acquisition, handling of motion effects,
use of post-processing strategies and image interpretation. These drawbacks
need to be discussed and overcome to set up multicentre studies aiming to
bring these imaging biomarkers into widespread clinical domain.

Learning Objectives:

1. To become familiar with the biomarker content of WB-MRI protocols.

2. To review the literature showing that WB-MRI biomarkers can aid in the
detection and characterisation of cancers and by extension to response
assessment to therapies.

3. To highlight that WB-MRI BM qualification requires frameworks for
development and that we are now at efficacy testing stage.

A-484 15:00

Molecular MRI: where are the limits for MRI biomarkers?
L. Schrdder; Berlin/DE (Ischroeder@fmp-berlin.de)

MRI suffers from intrinsic low sensitivity and relies on abundant tissue water as
the signal source in most conventional imaging applications. However, there
are two emerging concepts that can improve this situation and thus contribute
to the field of molecular and metabolic imaging for advancing the
understanding of many diseases on a molecular level. The first one is CEST
(chemical exchange saturation transfer) that amplifies the signal from dilute
metabolites or contrast agents through labile protons or exchangeable water
molecules by encoding it as signal loss in the abundant tissue water signal.
CEST works both with certain endogenous substances and synthetic contrast
agents that can also sense the presence of distinct analytes. The second
technique is based on increasing the detectable magnetization through special
preparation of the spin system prior to the encoding and detection. The
achieved condition outside the thermal equilibrium is called hyperpolarization.
Though being of transient nature, it is a powerful approach that has enabled
various applications for metabolic, molecular and cellular imaging. Both
approaches can be combined in the so-called hyper-CEST approach that is
currently under investigation for ultra-sensitive MRI that visualizes the
distribution of targeted sensors in the picomolar concentration range.
Altogether, clinical and preclinical imaging applications will benefit significantly
from specific contrast agents or metabolites with enhanced sensitivity since a
biochemical or cell biological response to a certain treatment usually occurs
much earlier than mesoscopic changes in morphology.

Learning Objectives:
1. To become familiar with the wide range of new potential markers provided
by new contrast mechanisms for MR imaging, in particular chemical exchange
saturation transfer (CEST) and hyperpolarisation.
2. To understand the role, benefits and limitations of molecular imaging.
3. To learn about the potential future use of targeted contrast agents that
combine the benefits from both CEST and the sensitivity gain of hyperpolarised
agents.
Author Disclosure:

L. Schroder: Grant Recipient; DFG Koselleck Program; HFSP Program
Grant; MJ Fox Foundation for Parkinson's Research.

16:00 - 17:30 Room A

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

E* 1221

Basic breast imaging
A-485 16:00

A. Calcifications in mammography
C.S. Balleyguier , S. Moalla, J. Arfi-Rouche, A.-M. Tardivel, M. Attard,
M.-C. Mathieu; 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 entirely remove 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-486 16:45

B. Asymmetry and architectural distortion
L.J. Pina Insausti; Pamplona/ES (ljpina@unav.es)

Asymmetries are unilateral deposits of fibroglandular tissue not conforming to
the definition of a mass. Four types of asymmetries can be considered:
asymmetry as an area of fibroglandular tissue visible on only one
mammographic projection, mostly caused by superimposition of normal breast
tissue. Focal asymmetry visible on two projections, hence a real finding rather
than superposition. Global asymmetry consisting of an asymmetry over at least
one quarter of the breast and is usually a normal variant. 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 spiculations 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 workup 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 invited by SIEMENS for other lectures.
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16:00 - 17:30 Room B

New Horizons Session

NH 12

The increasing clinical impact of MR/PET
A-487 16:00

Chairman's introduction
L. Umutlu; Essen/DE (Lale.Umutlu@uk-essen.de)

Within the past 5 years, simultaneous PET/MRI has been successful
introduced into clinical oncologic imaging. It has demonstrated its strength and
superiority, particularly in application fields that require high soft tissue contrast
imaging such as head and neck cancers or cardiac imaging, questioning the
need and or benefit for PET/CT imaging in particular clinical investigations.
Apart from its high soft tissue contrast, the interchange from CT to MRI for
morphological correlation facilitates another favourable topic, by means of the
reduction of the applied ionizing radiation. The applied amount of ionizing
radiation can be reduced to 1/3 of the amount in full-dose diagnostic PET/CTs.
This is of particular interest for paediatric imaging as well as in the setting for
therapy monitoring, when repetitive scans are required.

Session Objectives:

1. To understand the increasing clinical impact of MR/PET in diverse
application fields.

2. To understand the benefits of MR/PET over PET/CT in paediatric and head
and neck imaging.

3. To become familiar with indications for MR/PET in cardiac and
musculoskeletal imaging.

A-488 16:05

MR/PET in paediatric oncology?
P.D. Humpbhries; London/UK (humphriespaul@gmail.com)

Advances in paediatric oncology over the past decades have led to a much
improved success rate in the treatment of children with cancer, with some
tumours having a 5-year survival over 90%. This success increases the
relevance of diagnostic radiation exposure, given the greater radiosensitivity of
children and, therefore, increased chance of inducing a second malignancy
following treatment. Imaging modalities that can reduce ionising exposure are,
therefore, very attractive for paediatric imaging. MRI has been a preferred
method of imaging childhood tumours for some time, owing to excellent soft
tissue depiction, lack of ionising radiation and the ability to derive “functional”
data from DWI and spectroscopy, for example. PET imaging is well established
for some paediatric tumours, notably FDG-PET in lymphoma, but is also
gaining traction in other cancers, such as sarcomas and choline-PET for CNS
neoplasms. Given the above considerations a hybrid platform of PET-MRI is
particularly relevant for paediatric oncology, with the potential for future multi-
parametric tumour modelling allowing evaluation at both at staging and therapy
response assessment.
Learning Objectives:
1. To understand the gain of using MRI instead of CT together with PET.
2. To become familiar with current application fields in paediatric imaging.
3. To give an insight into future application fields.
Author Disclosure:

P.D. Humphries: Grant Recipient; Great Ormond Street Hospital Charity
Grant.

A-489 16:25

MR/PET in cardiac imaging?
M. Dewey; Berlin/DE (marc.dewey@charite.de)

MR/PET is the new kid on the block, enabling hybrid imaging of anatomy and
function. | will summarise the new horizons of MR/PET for providing clinical
impact in patients with known or suspected cardiac diseases. For this purpose,
we will discuss myocardial area-at-risk definition, differentiation of cardiac
tumours (from thrombus) and assessment of myocarditis by MR/PET. Finally,
technical challenges and potential solutions will be discussed together with
patients’ experience of the examination.

Learning Objectives:

1. To understand the gain of using hybrid MR/PET in cardiac imaging.

2. To become familiar with current application fields in cardiac imaging.

3. To give an insight into the clinical impact and potential future applications of
MR/PET in cardiac imaging.

Author Disclosure:

M. Dewey: Author; “Coronary CT Angiography”, Springer, 2009, “Cardiac
CT”, Springer 2011 and 2014. Consultant; Guerbet. Patent Holder; Joint patent
with Florian Michallek on dynamic perfusion analysis using fractal analysis.
Research/Grant Support; Heisenberg Program of the German Research
Foundation (DFG) for a Professorship (DE 1361/14-1), FP7 Program of the
European Commission for the randomized multicenter DISCHARGE trial
(603266-2, HEALTH-2012.2.4.-2), European Regional Development Fund
(20072013 2/05, 20072013 2/48), German Heart Foundation/German
Foundation of Heart Research (F/23/08, F/27/10), Joint program of the DFG
and the German Federal Ministry of Education and Research (BMBF) for meta-
analyses (01KG1013, 01KG1110, 01KG1210), GE Healthcare, Bracco,
Guerbet, Toshiba Medical System. Speaker; Toshiba Medical Systems,
Guerbet, Cardiac MR Academy Berlin, Bayer-Schering. Other; Cardiac CT
Courses in Berlin: www.ct-kurs.de, Institutional master research agreements
with Siemens Medical Solutions, Philips Medical Systems, Toshiba Medical
Systems. Terms of arrangements are managed by the legal Dept. of Charité
Berlin.

A-490 16:45

MR/PET in head and neck imaging?
M. Becker; Geneva/CH

PET/CT and MRI with diffusion-weighted imaging (DWI) are complementary
techniques for the assessment and staging of head and neck tumours. This
lecture focuses on clinical applications of MR/PET in head and neck tumours
with special emphasis on multiparametric imaging using high-resolution
morphological MRI, DWI and perfusion imaging. First, advantages of using MRI
instead of CT in head and neck oncology are summarized and current
evidence regarding clinical feasibility, image quality, optimized imaging
protocols and quantification with MRI-based attenuation algorithms and with
DWI in the head and neck is reviewed. Then the current state of knowledge
regarding the diagnostic performance of MR/PET in head and neck cancer is
discussed and typical tumour manifestations are presented. The appearance of
primary and recurrent squamous cell cancers, lymph node metastases and
distant metastases on MR/PET, as well as the value of multiparametric imaging
are summarized. The variable appearance of functional phenomena mimicking
disease, as well as potential pitfalls of image interpretation due to
morphological or functional post-treatment changes are addressed. lllustrative
cases of concordant and discrepant multiparametric evaluations are discussed,
as well as the dilemma how to deal with discrepant multiparametric data in
clinical routine.
Learning Objectives:
1. To understand the gain of using MRI instead of CT together with PET.
2. To become familiar with current application fields in head and neck imaging.
3. To give an insight into the clinical impact of MR/PET in head and neck
imaging.
Author Disclosure:

M. Becker: Research/Grant Support; Swiss National Science Foundation.

A-491 17:00

MR/PET in musculoskeletal imaging?
G. Andreisek; Miinsterlingen/CH (gustav@andreisek.de)

Hybrid MR/pet is an increasing and fast-growing topic in musculoskeletal
research. This talk will highlight current applications in the field of
musculoskeletal imaging and gives an insight into potential future applications
of MR/PET in musculoskeletal imaging. Therefore, a short introduction is
provided about the necessity for MR/PET in certain musculoskeletal
pathologies. After that, the current gold standard imaging modalities and their
limitations are reviewed, and then potential advantages of MR/PET are
discussed. Examples for clinical applications are provided as well as a review
of the corresponding literature. The audience should get an impression what is
clinically available, what is “evidence-based” and what applications are
currently purely reserved for research.
Learning Objectives:
1. To understand the gain of using hybrid MR/PET in MSK imaging.
2. To become familiar with current application fields in MSK imaging.
3. To give an insight into the clinical impact and potential future applications of
MR/PET in musculoskeletal imaging.
Author Disclosure:

G. Andreisek: Advisory Board; Otsuka. Author; Springer Book. Patent
Holder; US patent (USPTO Number 12/947,256).

17:15
Panel discussion: Are we ready to fully integrate MR/PET into clinical
diagnostic work-up?
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16:00 - 17:30 Room C

Chest

RC 1204

Thoracic manifestations of systemic
disease

Moderator:
A. Chodorowska; Wroclaw/PL

A-492 16:00

A. Systemic sclerosis
M. Silva; Parma/IT (mariosilvamed@gmail.com)

Systemic sclerosis (SSc) is variably associated with pulmonary involvement,
which is a paramount prognostic factor. Interstitial fibrosis and small vessel
abnormalities are the two elementary lung wounds in SSc, they can occur
independently of each other. Chest radiograph has low sensitivity in the
assessment of early interstitial lung disease (ILD) associated with SSc.
Whereas, basal symmetric reticulonodular opacities and bronchiectasis, even
honeycombing can be seen in advanced SSc-ILD. Oesophageal dilation can
be the only apparent finding. High-resolution computed tomography (HRCT) is
pivotal in baseline staging and follow-up of lung involvement. HRCT findings of
SSc-ILD include confluent ground-glass opacities, traction
bronchiectasis/bronchiolectasis, fine reticulation and honeycombing. The
HRCT pattern of non-specific interstitial pneumonia (NSIP) is common, actually
reflecting 75% frequency of histologic NSIP. The combination of HRCT and
pulmonary function tests (PFTs) has been proposed for prognostication of SSc.
ILD extent <10% has lower risk compared to >30%, with minor influence from
PFTs. On the other hand, PFTs can further stratify prognosis among subjects
with ILD extent 10-30%. Quantitative CT methods are being developed to
measure ILD extent. SSc patients are at increased risk of lung cancer, its
surgical treatment is mostly prevented by extensive ILD. Pulmonary
hypertension (PH) can occur independently of ILD, reflected by isolated
reduction of DLCO at PFTs. In particular, PH is more common in the limited
cutaneous systemic sclerosis, also known under the acronym CREST
syndrome. Echocardiography is used for indirect non-invasive assessment of
PH, whereas right heart catheterization is more accurate albeit invasive.
Learning Objectives:

1. To learn about the typical radiological appearances.

2. To be aware of the clinical relevance of scoring.

3. To know how vascular complications affect patient prognosis.

A-493 16:30

B. Granulomatosis and polyangiitis
S. Bayraktaroglu; Izmir/TR (selenb2000@gmail.com)

Granulomatosis with polyangiitis (GPA) is characterized by chronic
granulomatous necrotizing vasculitis that involves mainly small and medium-
sized vessels. It is the most common of the ANCA-associated vasculitis. The
classic clinical triad includes upper airway diseases (such as sinusitis,
nasalmucosal ulcerations, subglottic stenosis), lower respiratory tract
involvement and glomerulonephritis. The upper respiratory tract is affected in
almost all patients, and the lungs and kidneys are involved in 90% and 80% of
patients, respectively. The most common findings with GPA are nodules and
masses of varying sizes, seen in up to 70% of the patients. Cavitation within
these lesions may be seen due to the necrotic nature of the disease. Diffuse
ground-glass opacity and consolidation occur in 25-50% of patients
representing DAH secondary to capillaritis. Tracheobronchial involvement is
also common typically occurring at the subglottic area in the form of
circumferential thickening. Patients are treated with immunosuppressive
therapy. Ground-glass attenuation, cavitated nodules and masses appear to
represent active inflammatory lesions. In patients treated with
immunosuppressive therapy, the ground glass areas, nodules and mass
lesions generally decrease or resolve.

Learning Objectives:

1. To learn about the radiological appearances of small-vessels vasculitis.

2. To learn how clinical and radiological features help in differential diagnosis.
3. To appreciate the actual role of imaging in assessing disease activity.

A-494 17:00

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

PLCH is a rare type of histiocytosis occurring in smokers, characterized by
infiltration of tissues with dendritic Langerhans cells. PLCH may exclusively
involve lungs or rarely be part of multisystem disease. HRCT findings include
nodules, combination of nodules and cysts or only cysts with upper lobe

distribution and sparing of lung bases. Coexistence of cysts with GGO is
common. Cysts are bizarre-shaped, thin or thick-walled and variable in number
and size. Nodules with or without cavitation have a centrilobular location.
Pneumothorax may be the initial manifestation. Lymphangioleiomyomatosis
(LAM) is a rare cystic lung disease caused by infiltration of the lungs with
smooth muscle cells. It occurs in patients with tuberous sclerosis (TSC-LAM)
and in a “sporadic” form (S-LAM), exclusively seen in women of reproductive
age. Parenchymal lesions in LAM mainly include cysts, which are thin-walled,
well-defined, rounded, may reach large numbers and have no zonal
predominance. Nodules are extremely rare in S-LAM and may be seen in TSC-
LAM. They represent multifocal micronodular pneumocyte hyperplasia.
Chylothorax and pneumothorax are common. When both cysts and nodules
coexist then PLCH has to be differentiated from LIP, amyloidosis or light-chain
disease. When only nodules or only cysts are present then differential
diagnosis includes nodular diseases (only for PLCH) such as sarcoidosis,
silicosis, tuberculosis, amyloidosis and metastases or cystic lung diseases
(both for PLCH and LAM) such as LAM and PLCH, respectively, Birt-Hogg-
Dube, LIP and amyloidosis. If cysts coexist with GGO then PLCH is
differentiated from PJP, DIP and LIP.

Learning Objectives:

1. To learn about the typical radiological features and complications.

2. To discuss the possible overlap with other cystic and non-cystic lung
diseases.

3. To appreciate the clinical relevance of differentiating these two entities.

16:00 - 17:30 Room Z

Headline Session

European Radiology 25th Anniversary
Session

Moderators:

M.F. Reiser; Munich/DE
A.L. Baert; Kessel-Lo/BE
A.K. Dixon; Cambridge/UK

A-500 16:00

Introduction: 25 years of European Radiology
M.F. Reiser; Munich/DE (Maximilian.Reiser@med.uni-muenchen.de)

At this ECR, we celebrate the 25th anniversary of European Radiology. For
this occasion, 25 articles published during the past 25 years were picked to
reflect the immense progress radiology and imaging sciences have made over
this period. The selection was based on number of citations and whether the
work was influential for the development and changing practise of imaging and
image guided interventions. Furthermore, we attempted to achieve a balance
and to represent the diversity within the different subspecialties. 10 of these 25
articles are presented in this session. We invite you to join this journey through
time with a perspective towards the future.

A-501 16:05

How to present research data consistently in a scientific paper
M. Laniado; Dresden/DE (Michael.Laniado@uniklinikum-dresden.de)

Scientific writing is an integral part of academic radiology, and it is
professionally rewarding. One of the duties of academic mentors is to motivate
and help young radiologists to successfully pass the primary hurdle of knowing
how to begin. As with the research project as such, thoughtful planning of the
manuscript is an important step. There are many ways to begin but the writer
typically drafts the methods section first, followed by the results, the
discussion, and the introduction. Information given in both the introduction and
the discussion may function as a clip between which data provided in materials
and methods and results are embedded. The conclusions should exactly
reflect what was reported in the results section. The abstract has to be written
as a comprehensive but very short summary of purpose, materials and
methods, results, and conclusions. It is of utmost importance that the author
edits the manuscript carefully and follows the target journal's instructions to
contributors. Once the manuscript has gone through peer review and revisions
are requested (provisional acceptance) it is recommended to respond to the
comments point by point. This will facilitate reevaluation of the manuscript by
the same reviewer(s) and enhances the likelihood that the revised version will
be accepted for publication. In conclusion, writing scientific articles is a form of
mental exercise that has to be practised to be successful.

B C D E F G $102




Postgraduate Educational Programme

A-502 16:13

Cost considerations regarding an integrated CT-PET system
G.K. von Schulthess; Zurich/CH (gustav.vonschulthess@usz.ch)

Integrating two modalities into one system, like PET and CT into PET/CT has
advantages and drawbacks. The advantages are: the patient gets "two
examinations in one", which is time efficient (patient preparation in the scanner
is half), a hybrid exam is more agreeable to the patient, and there are
synergies in siting and technology. The disadvantages are mainly due to added
inflexibility. Separate modalities can be used in parallel for two patients,
scheduling is much more flexible and, therefore, amortization of equipment and
revenue generation may become easier with separate systems. It turns out that
PET/CT seems quite efficient. First, all oncologic PET (the majority)
examinations require PET and CT. Second, the time gained in pre-and post-
scan patient handling using PET/CT is a critical bonus. CT being so fast makes
PET/CT cost-effective. Cost-effectiveness with SPECT/CT (e.g. in cardiac
imaging) or in PET/MR are much more difficult to attain. In summary, when
purchasing a hybrid system, one has to carefully weigh advantages and
disadvantages, so as to stay on the cost-effective side.
Author Disclosure:

G.K. von Schulthess: Advisory Board; INtl. Diagnostic Course Davos
(IDKD). Board Member; Intl. Diagnostic Course Davos (IDKD). Consultant; GE
Healthcare. Research/Grant Support; Bayer, GE, Guerbet, Lilly,.

A-503 16:21

Role of contrast-enhanced helical CT in the evaluation of acute thoracic
aortic injuries after blunt chest trauma
M. Scaglione; Naples/IT (scaglionefun@gmail.com)

The purpose of this retrospective study was to determine the value of contrast-
enhanced helical CT for detecting/managing acute thoracic aortic injury (ATAI).
Between June 1995 and February 2000, 1419 consecutive chest CT
examinations were performed in the setting of major blunt trauma. The
following CT findings were considered indicative of ATAI: intimal flap;
pseudoaneurysm; contour irregularity; lumen abnormality; extravasation of
contrast material. On the basis of these direct findings no further diagnostic
investigations were performed. Isolated mediastinal haematoma on CT scans
was considered an indirect sign of ATAL In these cases, thoracic aortography
was performed even if CT indicated normal aorta. Seventy-seven patients had
abnormal CT scans: among the 23 patients with direct CT signs, acute thoracic
aortic injuries was confirmed at thoracotomy in 21. Two false-positive cases
were observed. The 54 remaining patients had isolated mediastinal
haematoma without aortic injuries at CT and corresponding negative
angiograms. The 1342 patients with negative CT scans were included in the 8-
month follow-up program and did not show any adverse sequela. Contrast-
enhanced helical CT has a critical role in the exclusion of thoracic aortic
injuries in patient with major blunt chest trauma and prevents unnecessary
thoracic aortography. Direct CT signs of ATAI do not require further diagnostic
investigations: isolated aortic bands or contour vessel abnormalities should be
first considered as possible artefacts or related to non-traumatic aetiologies
especially when mediastinal haematoma is absent. In cases of isolated
mediastinal haematoma other possible sources of bleeding should be
considered before directing patients to thoracic aortography.

A-504 16:29

CT angiography of pulmonary embolism in patients with underlying
respiratory disease: impact of multislice CT on image quality and
negative predictive value

M. Remy-Jardin; Lille/FR (martine.remy@chru-lille.fr)

Our objective was to evaluate the impact of multislice CT (MSCT) on image
quality and diagnostic value of spiral CT angiograms. Over an 8-month period
(January 2000 to August 2000), 134 consecutive patients, including 55 patients
with underlying lung disease, underwent MSCT (group 1). Image quality and
diagnostic results of CT angiograms were compared with those obtained in 125
consecutive patients, including 58 patients with underlying lung disease,
evaluated with thin-collimation single-slice CT (SSCT; group 2) over a similar
period of time (January 1999 to August 1999). A 3-month clinical follow-up was
systematically obtained in all patients who were not anticoagulated in the two
groups. For a significantly longer mean z-axis coverage, the mean duration of
data acquisition was significantly shorter with MSCT. The frequency of
examinations devoid of motion artefacts was significantly higher in group 1
than in group 2. In the absence of significant difference in the quality of
vascular enhancement, mainly coded as good or excellent, the proportion of
examinations interpretable down to the subsegmental arteries was higher in
group 1 (57.5%) than in group 2 (13%) (p<0.0001). The benefits of MSCT were
more marked for patients with underlying respiratory disease and did not lead
to a higher detection rate of peripheral pulmonary embolism. The negative
predictive values of single-slice and multisice CT were 100 and 99%,
respectively. Improvement in image quality on MSCT scans accounts for the

improved diagnostic accuracy of CT angiography, in particular for patients with
impaired respiratory function.
Author Disclosure:

M. Remy-Jardin: Research/Grant Support; Siemens Healthcare.

A-505 16:37

CT colonography: effect of experience and training on reader
performance
S. Halligan; London/UK (s.halligan@ucl.ac.uk)

The purpose of this paper was to investigate the effect of radiologist
experience and increasing exposure to CT colonography on reader
performance. Three radiologists of differing general experience (consultant,
research fellow, trainee) independently analysed 100 CT colonographic
datasets. Readers had no prior experience of CT colonography and received
feedback and training after the first 50 cases from an independent experienced
radiologist. Diagnostic performance and reporting times were compared for the
first and second 50 datasets and compared with the results of a radiologist
experienced in CT colonography. Before training only the consultant reader
achieved statistical equivalence with the reference standard for detection of
larger polyps. After training, detection rates ranged between 25 and 58% for
larger polyps. Only the trainee significantly improved after training (P=0.007),
with performance of other readers unchanged or even worse. Reporting times
following training were reduced significantly for the consultant and fellow
(P<0.001 and P=0.03, respectively), but increased for the trainee (P<0.001). In
comparison to the consultant reader, the odds of detection of larger polyps was
0.36 (Cl 0.16, 0.82) for the fellow and 0.36 (Cl 0.14, 0.91) for the trainee. There
is considerable variation in the ability to report CT colonography. Prior
experience in gastrointestinal radiology is a distinct advantage. Competence
cannot be assumed even after directed training via a database of 50 cases.
Author Disclosure:

S. Halligan: Grant Recipient; Multiple peer-reviewed competitive research
grants from Research Councils/Charities. Research/Grant Support; Multiple
peer-reviewed competitive research grants from Research Councils/Charities.

A-506 16:45

First performance evaluation of a dual-source CT (DSCT) system
T. Flohr; Forchheim/DE (thomas.flohr@siemens.com)

We present the first performance evaluation of a new dual source CT (DSCT)
system equipped with two x-ray tubes and two corresponding detectors that
are mounted onto the rotating gantry with an angular offset of 90°. We
introduce the system concept and potential benefits for ECG-controlled cardiac
CT and for general radiology applications. We evaluate both temporal and
spatial resolution by means of phantom scans. We present first patient scans
to illustrate the performance of DSCT for ECG-gated cardiac imaging, and we
demonstrate first results using a dual-energy acquisition mode. The evaluated
DSCT system provides 83 ms temporal resolution independent of the patient’s
heart rate for cardiac CT. In a centred z-resolution phantom, 0.4-mm cylinders
can be resolved at all heart rates, owing to the z-flying focal spot technique.
The scan time to cover the heart volume (12 cm) is 5-9 s, depending on the
patient’s heart rate. First clinical experience shows a considerably increased
robustness of the method for the imaging of patients with high heart rates. As a
potential application of the dual-energy acquisition mode the automatic
separation of bones and iodine filled vessels, e.g. for CT angiographic
examinations, is demonstrated. Retrospect after 10 years: DSCT has been a
significant step in introducing cardiac CT into clinical routine. Dual-energy CT
has been reinvigorated by DSCT, resulting in some applications on their way to
mainstream clinical use.

Author Disclosure:

T. Flohr: Employee; Siemens Healthcare GmbH.

A-507 16:53

Gd-EOB-DTPA-enhanced magnetic resonance images of hepatocellular
carcinoma: correlation with histological grading and portal blood flow
T. Murakami', Y. Imai®; 'Osaka/JP, %lkeda City/JP
(murakami@med.kindai.ac.jp)

The objective of this study is to retrospectively investigate enhancement
patterns of hepatocellular carcinoma (HCC) and dysplastic nodule (DN) in the
hepatobiliary phase of gadolinium-ethoxybenzyl-diethylenetriamine (Gd-EOB-
DTPA)-enhanced MRI in relation to histological grading and portal blood flow.
Sixty-nine consecutive patients with 83 histologically proven HCCs and DNs
were studied. To assess Gd-EOB-DTPA uptake, we calculated the EOB
enhancement ratio, which is the ratio of the relative intensity of tumorous lesion
to surrounding non-tumorous area on hepatobiliary phase images (post-
contrast EOB ratio) to that on unenhanced images (pre-contrast EOB ratio).
Portal blood flow was evaluated by CT during arterial portography. Post-
contrast EOB ratios significantly decreased as the degree of differentiation
declined in DNs (1.00+0.14) and well, moderately and poorly differentiated
HCCs (0.79+0.19, 0.60+0.27, 0.49+0.10, respectively). Gd-EOB-DTPA
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uptake, assessed by EOB enhancement ratios, deceased slightly in DNs and
still more in HCCs, while there was no statistical difference in the decrease
between different histological grades of HCC. Reductions in portal blood flow
were observed less frequently than decreases in Gd-EOB-DTPA uptake in
DNs and well-differentiated HCCs. Reduced Gd-EOB-DTPA uptake might be
an early event of hepatocarcinogenesis, preceding portal blood flow reduction.
The hepatobiliary phase of Gd-EOB-DTPA-enhanced MRI may help estimate
histological grading, although difficulties exist in differentiating HCCs from DNs.

A-508 17:01

ESUR prostate MR guidelines 2012
J.O. Barentsz; Nijmegen/NL (j.barentsz@rad.umcn.nl)

The aim was to develop clinical guidelines for multi-parametric MRI of the
prostate by a group of prostate MRI experts from the European Society of
Urogenital Radiology (ESUR), based on the literature evidence and consensus
expert opinion. True evidence-based guidelines could not be formulated, but a
compromise, reflected by “minimal” and “optimal” requirements has been
made. The scope of these ESUR guidelines is to promulgate high-quality MRI
in acquisition and evaluation with the correct indications for prostate cancer
across the whole of Europe and eventually outside Europe. The guidelines for
the optimal technique and three protocols for “detection”, “staging” and “node
and bone” are presented. The use of endorectal coil vs. pelvic phased array
coil and 1.5 vs. 3T is discussed. Clinical indications and a PI-RADS
classification for structured reporting are presented.

A-509 17:09

Nephrogenic systemic fibrosis and gadolinium-based contrast media:
updated ESUR Contrast Medium Safety Committee guidelines
H. Thomsen; Aalborg/DK

The purpose of the session is to update the guidelines of the Contrast Media
Safety Committee (CMSC) of the European Society of Urogenital Radiology
(ESUR) on nephrogenic systemic fibrosis and gadolinium-based contrast
media. Topics reviewed include the history, clinical features and prevalence of
nephrogenic systemic fibrosis and the current understanding of its
pathophysiology. The risk factors for NSF are discussed and prophylactic
measures are recommended. The stability of the different gadolinium-based
contrast media and the potential long-term effects of gadolinium in the body
have also been reviewed.

A-510 17:17

Iterative reconstruction techniques for computed tomography Part 1:
Technical principles
M.J. Willemink; Utrecht/NL (m.willemink@umcutrecht.nl)

The objectives are to explain the technical principles of and differences
between commercially available iterative reconstruction (IR) algorithms for
computed tomography (CT) in non-mathematical terms for radiologists and
clinicians. Technical details of the different proprietary IR techniques were
distilled from available scientific articles and manufacturers' white papers and
were verified by the manufacturers. Clinical results were obtained from a
literature search spanning January 2006 to January 2012, including only
original research papers concerning IR for CT. IR for CT iteratively reduces
noise and artefacts in either image space or raw data, or both. Reported dose
reductions ranged from 23% to 76% compared to locally used default filtered
back-projection (FBP) settings, with similar noise, artefacts, subjective, and
objective image quality. IR has the potential to allow reducing the radiation
dose while preserving image quality. Disadvantages of IR include blotchy
image appearance and longer computational time. Future studies need to
address differences between IR algorithms for clinical low-dose CT.

Author Disclosure:

M.J. Willemink: Speaker; Philips Healthcare speaker bureau.

17:25
Awards

16:00 - 17:30 Room O

Paediatric

RC 1212

Dose reduction: tips and tricks

Moderator:
C. Granata; Genoa/IT

A-511 16:00

A. Dose reduction in paediatric CT
D. Aadnevik; Bergen/NO (daniel.aadnevik@helse-bergen.no)

Computed tomography (CT) is an invaluable tool in diagnostics and the use of
CT has rapidly increased since the 1970s. lonising radiation can damage
human tissues, and is associated with an increased risk of cancer. The effect is
of particular concern in children as they have a higher radiosensitivity and
longer life expectancy. Modern CT scanners have a high level of
automatisation regarding acquisition parameters which may leave the imaging
professionals insecure whether the radiation dose is appropriate for the
diagnostic task at hand. Studies have shown that in some cases adult
protocols are directly implemented in paediatric imaging, resulting in
unnecessary high doses. As radiation professionals, it is our duty to keep the
radiation dose as low as reasonably achievable (ALARA). It is important to
have a basic understanding of how technical factors influence image quality
and how to properly balance the output parameters of the scanner in
accordance with the ALARA principle. The benefits of low tube voltage,
automatic exposure control (AEC), helical pitch and iterative reconstruction
techniques will be discussed with respect to radiation dose and examples from
local optimisation studies will be presented. Vendor-specific solutions for dose
reduction will be explained.

Learning Objectives:

1. To explain the factors that affect patient radiation exposure from CT exams.
2. To discuss the importance of dose reduction in paediatric CT.

3. To give an overview of CT dose reduction strategies and techniques.

A-512 16:30

B. Diagnostic reference levels in paediatric imaging: international
recommendations
R. Seuri; Helsinki/FI (raijja.seuri@hus.fi)

In many institutions the number of paediatric patients is fairly small, which
makes optimization challenging. Diagnostic reference levels are an important
method for optimization. The DRLs offer a way to compare institution's own
patient dose levels, which are expected to comply with good practices. In this
comparison dose should always be considered together with the indication of
imaging and image quality. DRLs are used by collecting patient dose values
and comparing their median values to DRLs. Paediatric DRLs have usually
been established for different age-groups. Both ICRP and EC now recommend
the use of weight for grouping of paediatric patients. Instead of different
groups, also a continuous DRL-curve can be used. The guidelines also provide
recommended dose metrics for each modality to be used in DRL comparison.
Quite a few countries have set their national DRLs (NDRLs) for at least the
most common paediatric examinations, mostly for radiography. By European
recommendation the NDRLs should be based on collection of doses from
representative institutions in the country, not phantom measurements. The
NDRL is then determined by calculating the third quartile level of the collected
doses, or the local median values. The PiDRL project was organized by EC to
collect the existing national DRLs in Europe to establish European DRLs for
optimization in those countries, which have not established their own NDRLs.
The report with the European DRLs for the most common paediatric
radiological procedures including all modalities was published in 2016.
Learning Objectives:

1. To discuss the need for establishing diagnostic reference levels (DRLs) in
paediatric diagnostic imaging.

2. To give an overview of DRL values for typical paediatric examinations.

3. To understand the way of implementation and use of DRLs in dose

reduction and protocol optimisation.

A-513 17:00

C. The impact of dose management systems
L.A. Rainford; Dublin/IE (louise.rainford@ucd.ie)

The importance of radiation dose monitoring, particularly for high-dose medical
examinations, is clearly stated in international radiation protection guidelines,
with specific reference to paediatrics. It is mandated by European Directive that
the establishment and use of DRLs is fulfilled by all member states. Existing
levels of dose information varies across imaging sub-specialities, as evidenced
by the recent European PIiDRL project. Specific challenges continue to
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confound paediatric dose data collections, including reduced frequency of
examinations compared to adults, patient age/weight/size variations,
procedural variability and varied data survey methodologies. Increasing
numbers of dose tracking software packages, including those providing web-
based dose data collection, tracking and analytics are available. These
systems although varied in scope of content offer services, including dose
documentation, dose reference levels setting, performance benchmarking,
imaging protocol management and outlier identification. A summary overview
of products and their management of big data will be provided. Furthermore,
the current clinical reality that substantial amounts of both unstructured and
structured dose data are routinely being captured, with the employment of
varied mechanisms of data recording, will be evidenced. Why this information
is potentially not being used optimally will be discussed, as will communication
matters relevant to dose management products. Practical issues relevant to
clinical data required for dose and imaging protocol evaluation will be
incorporated. Finally, the role of dose management systems in the review of
population dose data and protocol optimisation will be discussed and the
potential barriers to the successful completion of multi-centre surveys will be
considered.

Learning Objectives:

1. To discuss the importance of dose monitoring in paediatric imaging.

2. To have an overview of the features and functions of dose monitoring
systems.

3. To understand the role of dose monitoring systems in the evaluation of
population dose and protocol optimisation.

16:00 - 17:30 Room N

Special Focus Session

SF 12a

My most scary head and neck mistakes
A-514 16.00

Chairman's introduction: Misses, misinterpretations and mistakes
A. Borges; Lisbon/PT

At the same time imaging became a major player in the diagnostic process it
has also become a major source of diagnostic error. Although errors in
radiology are multifold, most are attributable to image interpretation errors by
radiologists which can grossly be subdivided into perceptual and cognitive.
Radiologists are put under a great amount of pressure by the urgency of the
diagnosis requiring rapid reporting, on top of increasing workload, increasing
complexity of imaging techniques and increasing complexity of clinical cases.
While the number of images and post-processing requirements have increased
dramatically in the past decades the reporting time has decreased at the same
pace, leaving more room for error. This session will cover misses, perceptual
errors defined as important imaging findings that are not seen by the
radiologist and mistakes, cognitive errors defined as visually detected findings
which are misinterpreted by the radiologist, in head and neck imaging using
illustrative clinical cases. We will also provide strategies both at the individual
and departmental level to prevent these mistakes in a solution-oriented
approach and to cope with mistakes once they eventually occur.

Session Objectives:

1. To become familiar with the most common mistakes in head and neck
imaging and their causes.

2. To learn strategies to avoid mistakes.

3. To learn how to deal with different types of mistakes.

A-515 16:05

What | missed and why
M.G. Mack; Munich/DE (m.mack@radiologie-muenchen.de)

This lecture will give you an overview of diagnosis which can be missed easily.
The reason for missed diagnosis can be variable and includes the following:
the radiologists know only common disease; radiologists are only able to
diagnose lesions, which they have seen before; radiologist did not get the full
clinical Information; lack of time; radiologists can have the "hammer-and-nail"
bias; radiologists want to save money by not doing an additional examination
(e.g. with another modality); radiologists have different skill levels.

Learning Objectives:

1. To become familiar with different types of missed findings.

2. To appreciate common radiologist’s bias.

3. To learn strategies to avoid different categories of misses.

A-516 16:28

What | misinterpreted and why
L. Ginsberg; Houston, TX/US (Iginsberg@mdanderson.org)

Head and neck cancer imaging is fraught with opportunity for error. These
errors include but are not limited to failure to observe, failure to synthesize and
integrate findings into the correct interpretation and various types of knowledge
gaps that can produce an incomplete, inaccurate or otherwise inadequate
reading. This presentation will reflect on my own personal shortcomings in
several cases, serving as a cautionary tale to others.

Learning Objectives:

1. To appreciate different causes of misinterpretation of imaging findings in the
head and neck.

2. To review common misinterpreted findings in the head and neck.

3. To learn how to avoid misinterpretations.

A-517 16:51

How to deal with mistakes: the report, the radiologist and the department
S.J. Golding; Oxford/UK (stephen.golding@nds.ox.ac.uk)

Errors always occur in radiology, as a result of the nature of the subject, clinical
circumstances and the complexity of human individuality. Individuals and
departments must have a strategy for dealing with these incidents. The initial
question to address is whether an error has actually occurred and whether it is
clinically significant. Radiological reporting is open to discrepancies (a better
description than “errors”) in medical opinion and each discrepancy should be
graded in a system which allows for justifiable variation in opinion and judges
the potential clinical impact. Where a significant discrepancy is found the
appropriate action potentially involves the radiologist, the referring clinician and
the patient. It also depends on the grade of discrepancy. Any actions taken
should be documented at the time: retrospective alteration of medical records
should be avoided. Departments should have methods of recording
discrepancies that change the impact of previously issued reports, whether or
not these have impact extending to duty of disclosure to the patient. Where an
individual radiologist is found to generate an excessive number of
discrepancies the grading system can be used to evaluate their competence
objectively, but must be statistically robust, i.e. it employs a sufficient number
of blinded viewers who independently grade an adequate number of the same
reports, randomly selected. Regular evaluation of all radiologists in this way
could be used to demonstrate the overall clinical performance of individual
departments. Where substandard performance is found departments must
have arrangements for retraining or altering the content of that radiologist’s
practice.

Learning Objectives:

1. To learn how to deal with mistakes: your own and other’s.

2. To understand the value of clinical audits.

3. To become familiar with different steps of clinical action.

17:14
Panel discussion: Mistakes - can they be avoided and how?

16:00 - 17:30 Studio 2017

Genitourinary

RC 1207

MRI for gynaecologic imaging: how | do it
A-518 16:00

Chairman's introduction
K.H. Harma; Berne/CH (kirsihannele.haermae@insel.ch)

Optimising gynaecologic magnetic resonance imaging (MRI) incorporates the
understanding of the concepts of multiparametric MRI, the combination of thin
section high-resolution T2-weighted anatomical sequences and diffusion-
weighted imaging (DWI). In DWI, the random Brownian motion of water
molecules is measured within a voxel of tissue, being related to cellularity and
the integrity of the cellular membranes of tissues providing qualitative and
quantitative information compared to morphologic criteria only. DWI has
potential to differentiate between malignant and benign tumours, to monitor
therapy response or to detect recurrence. It also may have its value in
predicting tumour aggressiveness or heterogeneity. Patient preparation
includes intramuscular antispasmodic drug administration to last through the
scanning. Indications of using MR-contrast media vary among different
gynaecologic diseases. Contrast agents are not recommended in pregnancy,
despite of lacking evidence of adverse foetal effects. Linear gadolinium
chelates should be avoided when imaging breast feeding mothers. MRI has a
growing role as a non-invasive diagnostic tool while decisions of treatment
management move towards personalised medicine, for example, in ovarian
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cancer patients. Developed methods in debulking surgery, such as
peritonectomy, resection of diaphragm or suspicious cardiophrenic lymph
nodes via thoracoscopy, aimed to optimal debulking without any residual
tumour, require accurate pre-operative knowledge of the tumour extent.
Increasingly used whole body DW-MRI may have potential in assessing
disease extent, also in supradiaphragmatic tumour sites. Radiologists should
be active in interdisciplinary workshops to communicate the new development
and possibilities of multiparametric MRI in gynaecologic imaging.

Session Objectives:

1. To learn how to optimise MRI of the female pelvis.

2. To understand the diagnostic benefit of integration of advanced techniques.

A-519 16:05

A. Basics of patient preparation and T2W-imaging
N.M. deSouza; Sutton/UK (nandita.desouza@icr.ac.uk)

T2-W MR imaging provides exquisite soft tissue contrast for diagnosis and
evaluation of benign and malignant pelvic pathology. It is essential to achieve
images free of artefact with maximal spatial and optimal contrast resolution.
Sequence acquisition parameters that deliver the best tissue contrast must be
implemented and image degradation by patient-related factors must be
avoided. Physiological motion in the pelvis arises largely from bowel peristalsis
and bladder filling. Intramuscular administration of antiperistaltic agents
(Buscopan [hyoscine butylbromide] 20mg or glucagon 1mg) is important;
intravenous delivery results in a very short period of antiperistaltic action
insufficient to last through the scanning period. Bladder filling during the scan
also degrades image quality. An empty bladder at the outset is preferred. To
minimise diuresis during scanning, diuretic-inducing caffeine containing drinks
or excessive fluid intake should be discouraged for 4 hours prior. Images
dedicated to a particular anatomical structure, e.g. uterus should be acquired in
planes along the long and short axis of the organ, with as small a field-of-view
as feasible without compromising signal-to-noise ratio. For large field-of-view
images, T2-W scans in true orthogonal planes to the BO field are preferred.
The sagittal plane is best for visualising the uterus, while the transverse plane
is ideal for assessing parametria, adnexae and pelvic side wall. For the
ovaries, the coronal plane may be helpful. High-quality T2-W imaging in
orthogonal planes are usually sufficient for detecting, characterising, staging
pelvic malignancy, monitoring treatment response and assessing disease
recurrence of a range of gynaecological pathologies.

Learning Objectives:

1. To understand the value of patient preparation.

2. To learn how to optimise and tailor protocols in female pelvic imaging.

3. To understand the role of T2WI, and how and when to use 3D techniques.

A-520 16:28

B. Contrast agents
R.A. Kubik-Huch; Baden/CH (rahel.kubik@ksb.ch)

Gadolinium-based contrast material is not usually necessary for evaluating
benign uterine disease, but is recommended in fibroid evaluation. Gadolinium-
enhanced sequences are performed for staging endometrial carcinoma, being
useful in the assessment of the depth of myometrial tumour invasion. The
optimal tumour/myometrial contrast timing was reported between 90 and 150
seconds. Thus, the utility of dynamic acquisition has been debated. Contrast-
enhanced imaging will not be routinely performed in cervical carcinoma. It is
recommended that the MR assessment of sonographically indeterminate
adnexal masses are mandatory for staging ovarian carcinoma. Dynamic
contrast-enhanced MRI may provide quantitative information about tumour
perfusion, being useful for monitoring therapeutic effects and predicting
therapeutic outcome. MR angiography should be performed in patients
scheduled for fibroid embolization or in suspected pelvic congestion syndrome.
Gadolinium-based contrast agents will cross the placenta and enter the foetal
bloodstream. The agents are excreted into the amniotic fluid and will not be
removed effectively from the foetal environment. Although there is currently no
evidence of adverse foetal effects, contrast agents should be avoided in the
pregnant patient. Only a small amount of gadolinium is excreted into the breast
milk and absorbed by the infant, without any adverse effects being reported.
Therefore, breast feeding can be continued, but it might be the preference of
the mother to discard the breast milk in the 24 hours after contrast medium. If
contrast agents need to be administered in these patients, linear gadolinium
chelates should be avoided.

Learning Objectives:

1. To become familiar with the safety considerations and guidelines for the use
of gadolinium with a special focus on imaging pregnant and lactating patients.
2. To learn why, how and when to use IV contrast-enhanced imaging in MRI of
the female pelvis.

3. To understand different gadolinium T1W techniques and their clinical value
in routine imaging, as well as to become familiar with quantification techniques.

A-521 16:51

C. Diffusion and ADC
E. Sala; New York, NY/US (salae@mskcc.org)

DW-MRI is a functional imaging technique that displays information about
water mobility, tissue cellularity and the integrity of the cellular membranes. It
also permits the quantitative evaluation of the apparent diffusion coefficient
(ADC) from images with different b-values. The ADC value is measured in
mm?s and is calculated by the slope of the line of the natural algorithm of
signal intensity versus b-values. DW-MRI should be performed at two or more
b-values, which include one or more low b-values (50-100 s/mmz) since
perfusion contribution to diffusion is then eliminated and a very high b-value
(750-1000 s/mmz). Both breath hold and non-breath hold DW sequences can
be used. However, the type of DW sequence differs among manufacturers and
the radiologist should be familiar with the strengths and limitations of their own
scanners. Combination of DWI with conventional MRI sequences improves
lesion detection and radiologist confidence in imaging interpretation. DW-MRI
can be useful for accurately determining the depth of myometrial invasion in
endometrial cancer. This can be particularly helpful in cases of tumours that
are either iso- or hyper-intense relative to the myometrium or when the use of
intravenous contrast medium is contraindicated. In addition, ADC values are
inversely related to the cellularity of tumours which may be useful for
distinguishing between benign and malignant tissues and for monitoring
tumour response to treatment in cervical and ovarian cancer.

Learning Objectives:

1. To understand the technical principles of DWI.

2. To learn how to optimise and integrate DWI in pelvic imaging.

3. Toillustrate the added diagnostic value of DWI in female pelvic imaging.

17:14
Panel discussion: Multiparametric MRI of the female pelvis - should it
replace tailored protocols?

16:00 - 17:30 Room E1

Special Focus Session

SF 12b

Challenges in the diagnosis of acute
appendicitis

A-522 16:00

Chairman's introduction
J. Stoker; Amsterdam/NL (j.stoker@amc.uva.nl)

Acute appendicitis is the most common urgent cause of acute abdominal pain
at the emergency department. Ultrasound and computed tomography play an
important role in diagnosing acute appendicitis, while magnetic resonance
imaging can be considered in certain situations. Knowledge on the accuracy,
pros and cons and cost-effectiveness of either technique and the possible
imaging strategies (e.g. in specific groups or clinical settings) are crucial for
proper management, including discriminating between complicated and
uncomplicated appendicitis.
Session Objectives:
1. To become familiar with the topics on imaging in acute appendicitis
discussed in this session.
2. To learn the optimal diagnostic strategy in diagnosing acute appendicitis in
specific populations (paediatric, pregnant, obese, elderly).
3. To understand the role of imaging in the management of acute appendicitis
in specific populations (paediatric, pregnant, obese, elderly).
Author Disclosure:

J. Stoker: Research/Grant Support; Robarts Clinical Trials.

A-523 16:05

Acute appendicitis during pregnancy: high-end ultrasonography, ultra-
low dose CT or unenhanced MRI?
P.-A. Poletti; Geneva/CH (pierre-alexandre.poletti@@hcuge.ch)

Imaging is important in the diagnostic management of pregnant patients with
suspicion of appendicitis, since the risk of foetal loss dramatically increases
(20-25%) in case of perforation, when compared to unperforated appendicitis
(3-5%). Ultrasonography is unanimously advocated as first-line imaging;
however, this operator-dependent technique is limited by an uncertain
sensitivity (20-100%) and by a high rate of indeterminate results (88-96%),
especially in the last trimester of pregnancy. MRI is often recommended to be
used as second-line imaging method, because it has a good sensitivity (80-
100%) and specificity (93-98%) for appendicitis and delivers no ionizing
radiations. However, there are many drawbacks to its use: MRI is not available
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24/24 in every centre, being absolute innocuous for the foetus is not
demonstrated, it is time consuming, requires patients collaboration and its
value for identifying alternative diagnoses is debated. Because of reluctance to
ionizing radiation exposure, especially during the first trimester, i.v. contrast-
enhanced CT is usually only recommended when ultrasonography and MRI
are inconclusive or unavailable. The accuracy of CT is equivalent to that of
MRI for the diagnosis of appendicitis, but has been reported better for
alternative diagnoses. Preliminary, not yet published series suggest that ultra-
low-dose unenhanced CT (<2mSv), with iterative reconstruction, might be a
practical alternative to MRI and to standard dose i.v. enhanced CT, as second-
line imaging tool, after an indeterminate ultrasound, for an acceptable dose of
radiation. This will be discussed in the presentation.

Learning Objectives:

1. To learn about the pros and cons of high-end ultrasonography, ultra-low
dose CT and unenhanced MRI in diagnosing appendicitis in pregnancy.

2. To appreciate the role of high-end ultrasonography, ultra-low dose CT and
unenhanced MRI in diagnosing appendicitis in pregnancy.

3. To understand of the role of high-end ultrasonography, ultra-low dose CT
and unenhanced MRI in relation to clinical findings to differentiate between
diagnosing appendicitis uncomplicated vs complicated appendicitis in
pregnancy.

A-524 16:23

Imaging algorithms for acute appendicitis in difficult patients (obese,
elderly, other)
J.B.C.M. Puylaert; The Hague/NL (dr.jbcmpuylaert@wxs.nl)

The clinical diagnosis of appendicitis is classically unreliable: 25% of
appendectomies are unnecessary, while significant surgical delay occurs in
20% of patients with appendicitis. US, CT and MR have brought down these
numbers to 3% and 5%, respectively, by accurately diagnosing both acute
appendicitis as well as many of its clinical masqueraders. The inflamed
appendix presents as a blind-ending, concentrically layered, firm sausage-like
structure, often surrounded by inflamed fat. This is in contrast to the normal
appendix, which is compressible, mobile and usually, but not always, smaller
than 7mm. Appendicitis can be excluded by demonstrating a normal appendix
over its full length or by reliably demonstrating an alternative diagnosis. This
may involve principally conservatively manageable conditions such as Crohn's
disease, infectious ileocolitis, haemorrhagic follicle, pneumonia, necrotic
myoma, non-perforated peptic ulcer, pyelonephritis, ureterolithiasis, right
colonic and sigmoid diverticulitis, rectus sheath haematoma, familial
Mediterranean fever, adnexitis, ovarian cyst, segmental omental infarction and
primary epiploic appendagitis, or principal surgical conditions such as
perforated peptic ulcer, ectopic pregnancy, ovarian torsion, cholecystitis, small
bowel obstruction, colonic carcinoma, intussusception, ruptured aneurysm and
Meckel diverticulitis. Various imaging appearances of appendicitis and its
differential diagnosis will be shown as well as many possible pitfalls. Specific
pitfalls and management in difficult patients (obese, the elderly and the
pregnant patient) will be highlighted.

Learning Objectives:

1. To learn about the pros and cons of high-end ultrasonography, ultra-low
dose CT and MRI in diagnosing appendicitis in ‘difficult’ patients.

2. To appreciate the role of high-end ultrasonography, ultra-low dose CT and
unenhanced MRI in diagnosing appendicitis in ‘difficult’ patients.

3. To understand the role of high-end ultrasonography, ultra-low dose CT and
unenhanced MRI in relation to clinical findings to differentiate between
uncomplicated vs complicated appendicitis in ‘difficult’ patients.

4. To understand the pros and cons of different imaging strategies in
diagnosing appendicitis in ‘difficult’ patients.

A-525 16:41

What is the cost-effectiveness of different imaging modalities in acute
appendicitis?
M. Zins; Paris/FR (mzins@hpsj.fr)

Use of imaging in the diagnostic workup of patients with clinically suspected
appendicitis reduced the rate of negative appendectomies, surgical
complications and the costs. There is a high level of evidence that the most
cost-effective method of imaging appendicitis is to start with a US study and
follow each negative US study with a CT examination (conditional CT strategy).
During pregnancy, following indeterminate US, magnetic resonance imaging is
the most cost-effective strategy. For pregnant women with suspected
appendicitis, an extremely high level of clinical diagnostic certainty must be
reached prior to proceeding to operation without pre-operative imaging. In the
general population, the accuracy of conditional or immediate MR imaging is
similar to that of conditional CT in patients suspected of having appendicitis.
Paradigm shifts to MRI owing to concerns over radiation should be considered
only if high MRI test performance is reliably achievable.

Learning Objectives:

1. To learn about the level of evidence concerning cost effectiveness of
imaging in acute appendicitis.

2. To learn about the cost effectiveness of high-end ultrasonography, ultra-low
dose CT and MRI in diagnosing appendicitis (including uncomplicated vs
complicated).

3. To understand the cost-effectiveness of different imaging strategies in
diagnosing appendicitis in the general population, in pregnancy and in ‘difficult’
patients.

A-526 16:59

Evidence-based treatment of acute appendicitis: conservative vs surgical
management?
M.A. Boermeester; Amsterdam/NL (m.a.boermeester@amc.uva.nl)

In the past only clinical evaluation was used to evaluate patients with
suspected appendicitis, but this is imperfect. Unnecessary surgical exploration
is not without downsides. It carries an increased risk of mortality, of prolonged
hospital stay, and of wound infections. Based only on clinical evaluation, 10-20
per cent of patients with appendicitis would be missed. Such a missed
diagnosis results in a treatment delay. Perforated appendicitis is associated
with higher mortality and morbidity rates. Because of negative appendectomy
rates, missed appendicitis cases and differentiation between uncomplicated
and complicated appendicitis, imaging has become widely used in first world
countries to aid the clinical evaluation of acute abdominal pain. Appendiceal
perforation has long been considered an advanced state of acute appendicitis.
However, the relation between time and progression of disease (from simple
uncomplicated to gangrenous or perforated appendicitis) is being questioned.
Perforated and non-perforated appendicitis are suggested to have different
pathophysiologies. Conservative management has been proposed as an
alternative for selected patients with uncomplicated or simple appendicitis.
Several randomized trials have indicated that treatment with antibiotics is as
safe and effective as appendectomy for patients with uncomplicated
appendicitis, with low failure rates which then can be treated with
appendectomy without a higher complication rate. However, preoperative
identification of patients with uncomplicated appendicitis has proven to be a
challenge.
Learning Objectives:
1. To learn about the evidence concerning conservative vs surgical
management in acute appendicitis.
2. To learn about the role of clinical history, physical examination and
laboratory findings in the management of acute appendicitis.
3. To appreciate the role of imaging in management of acute appendicitis
(including uncomplicated vs complicated).
Author Disclosure:

M.A. Boermeester: Advisory Board; J&J, Acelity. Consultant; Acelity, Bard.
Research/Grant Support; J&J, Baxter, Mylan, Ipsen, Bard, Acelity. Speaker;
J&J, Bard, Acelity.

17:12
Panel discussion: Optimised imaging algorithms in the diagnosis of
acute appendicitis

16:00 - 17:30 Room E2

Neuro

RC 1211

Reporting the degenerative lumbar spine
Moderator:
E.T. Tali; Ankara/TR

A-527 16:00

A. Disc nomenclature: how | make my report
E. Arana; Valencia/ES (aranae@uv.es)

For the clinical management of degenerative spine lesions, the radiologist is of
major importance for the discrimination of normal ageing and probable relevant
imaging findings. A systematic review will include key anatomic and radiologic
features in disc pathology. Standardized disc nomenclature (version 2.0) is
mandatory and its key imaging characteristics are showed. Emphasis is placed
on pain generators and clear-cut imaging findings such as neural compression.
Elusive relationship among other imaging findings and symptoms are also
explained. Overall, challenges and pitfalls will be reviewed for the management
of potentially relevant lesions using MRI on the background of symptoms
relevance. Hints are provided to increase reproducibility and consistency of
radiological reports and what clinicians need in our report.
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Learning Objectives:

1. To become familiar with the different nomenclatures in degenerative disc
disease and their anatomic substrates.

2. To learn how to differentiate between the different types of disc disease.
3. To appreciate how the different types of degenerative disc diseases
determine the therapeutic approach.

A-528 16:30

B. Don't forget the facet joints and posterior elements
L. van den Hauwe; Antwerp/BE (lucvdhauwe@mac.com)

Many radiologists reading imaging studies of the spine performed in patients
with low back pain (LBP), neck pain, and radicular symptoms tend to focus on
the anterior part of the spine, and more specifically on the intervertebral disc.
They are often unaware that the posterior elements (facet joints, pedicles,
spinal ligaments, spinous processes, etc.). may also be a source of pain.
Moreover, radiologists are faced with the low specificity of the morphological
abnormalities found on plain film radiography, computed tomography (CT) and
magnetic resonance (MR) imaging which are also a frequent finding in the
general - often asymptomatic - population. Conversely, the source of LBP (and
neck pain) may remain unrecognized unless more dedicated MR imaging
sequences such as fat-suppressed (FS) T2-weighted images (e.g. short-tau
inversion recovery (STIR)) and FS contrast-enhanced (CE) T1-weighted
images are added to the standard spinal MR imaging protocol. These FS-
sequences are more sensitive in demonstrating bone marrow oedema, soft
tissue inflammation, and hypervascularity that are often associated with
degenerative changes of the posterior elements, e.g. facet joint osteoarthritis,
synovitis, neural arch intervertebral or spinous process neoarthrosis, etc. Also
nuclear medicine techniques such as single-photon emission computed
tomography (SPECT), SPECT/CT, etc. are additional imaging techniques that
may correctly identify the source of the pain.
Learning Objectives:
1. To become familiar with the anatomy of the facet joints and the posterior
elements.
2. To understand the pathophysiological principle underlying the degenerative
changes of these structures.
3. To appreciate the effect of these changes on the therapeutic approach.
Author Disclosure:

L. van den Hauwe: Consultant; icometrix, Leuven/BE.

A-529 17:00

C. What to say and not to say in your report
M.M. Thurnher; Vienna/AT (majda.thurnher@meduniwien.ac.at)

Following a degenerative spine diagnosis, many issues can be successfully
treated with various conservative treatments. These options do not work for
every patient, some will need surgical pain relief. Variability in radiologists'
reporting styles and recommendations for spinal studies can lead to confusion
among clinicians and may contribute to inconsistent patient care. Reporting
spine studies requires a systematic approach. The report on MRI of the spine
should have following elements: perispinal tissue, bones, disks, spinal canal,
facet joints, spinal cord and cauda equina. Adequate techniques and
sequences are mandatory for optimal evaluation of spinal structures. In this
lecture, the recommendations to improve documentation and reporting of spine
MRI will be discussed.
Learning Objectives:
1. To understand the legal value of a report.
2. To demonstrate how detailed a report should be.
3. To understand the importance of a clinical information and the relevance of
assessing previous examinations.
Author Disclosure:

M.M. Thurnher: Consultant; Guerbet.

16:00 - 17:30 Room F1

Joint Session of the ESR and ESOR

ESR/ESOR 3

Radiologic anatomy: neuro

Moderator:
M.A. Lucic; Sremska Kamenica/RS

A-530 16:00

Cortical anatomy and primary functional areas
T.A. Yousry; London/UK (t.yousry@ucl.ac.uk)

The anatomy of the brain is often perceived as being complicated. Especially
the cortex is seen as an irregular arrangement of variable structures, which are
difficult to differentiate and to identify. We will review the overall subdivision of
the brain into lobes and describe their boundaries and their major gyri and
sulci. We will then describe the location of specific functions. 1. Primary
sensorimotor cortex: motor is located in the precentral gyrus, sensory in the
postcentral gyrus around the central sulcus (CS), hence the importance of
always correctly identifying the CS. We will present 4 interlocked methods to
identify the CS in the axial plane: a) knob, b) lateral axial, c) medial axial and d)
gyral/cortical thickness and 3 to identify it in the sagittal plane: a) lateral
sagittal, b) hook and c) medial sagittal. 2. Primary auditory cortex (A1): centred
at the postero-medial part of Heschl's gyrus (HG), we will present simple
landmarks in each of the 3 planes: a) axial: adhaesio interthalamica, b) sagittal:
omega’heart shape of HG, c) coronal: omega shape of HG. 3. Primary visual
cortex (V1): centred on the calcarine sulcus, we will discuss the characteristic
shape that allows the identification of this structure in all 3 planes. At the end of
this lecture, you will know the subdivision of the cortex; the methods and
landmarks necessary to identify the primary sensorimotor, speech, auditory
and visual areas.

Learning Objectives:

1. To understand the basic concepts of cortical subdivision.

2. To be able to identify critical cortical structures.

3. To learn to localise primary functional areas.

Author Disclosure:

T.A. Yousry: Advisory Board; Biogen Idec; Genzyme. Board Member;
Neuroradiology. Grant Recipient; Medical Research Council, MS Society of
Great Britain and Northern Ireland, Stroke Association, British Heart
Foundation, Wellcome Trust. Research/Grant Support; BRC. Speaker; ESOR,
Novartis.

A-531 16:30

Vascular distribution territories: arterial and venous
A. Dérfler; Erlangen/DE (arnd.doerfler@uk-erlangen.de)

After a short overview on the vascular anatomy of the brain with a focus on
vascular distribution territories, the main aim of this presentation is to present
different neurovascular pathologies closely associated with arterial and venous
vascular distribution territories. A focus is here put on acute stroke and
particularly imaging-based patient selection for interventional stroke therapy.
Another aim is to provide a better understanding of pathophysiology of different
neurovascular disease in an interactive matter. In addition, advantages and
limitations of CTA and MRI compared to conventional angiography are
presented.

Learning Objectives:

1. To become familiar with a comprehensive vascular anatomy of the brain.

2. To recognise patterns of various pathologies attributed to vascular
distribution territories.

3. To recognise the different imaging patterns in stroke and their prognostic
value.

A-532 17:00

The basal ganglia of the brain revisited
D. Zlatareva; Sofia/BG (dorazlat@yahoo.com)

The deep grey matter nuclei include the basal ganglia and thalamus. These
paired symmetric structures are located in the telencephalon, diencephalon,
and mesencephalon. The lenticular nucleus includes putamen and globus
pallidus. Together with caudate nucleus these structures are named corpus
striatum. The term “basal ganglia” refers to caudate nucleus, putamen, globus
pallidus, substantia nigra and subthalamic nucleus. All these structures are
part of extrapyramidal system and have wide connections not only with each
other but also with the midbrain, thalamus and cerebral cortex. The striatum is
the main recipient of afferents from the entire cerebral cortex and from
thalamus to the basal ganglia. In the motor regions of the basal ganglia, there
is @ motor homunculus similar to that seen in the primary motor cortex. The
major output structures of the basal ganglia are the globus pallidus internal
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segment and the substantia nigra pars reticulate. Both of these structures
make GABAergic, inhibitory connections on their targets. The basal ganglia
and thalami have five functional divisions which are sensorimotor,
supplementary motor, premotor, association and limbic territories. These
divisions take part in functional cortical-basal-ganglial-thalamocortical circuits
which enable the execution of automatic and semi-automatic motor programs,
modulation of muscle tone and the harmonisation of movement. If one or more
of these regulatory circuits are interrupted the result will be either a net removal
of inhibition, leading to excessive movement like tremor or dystonia, or a net
decrease in motor activation causing impaired movement (e.g. rigidity,
akinesia).

Learning Objectives:

1. To recall the basal ganglia nuclei and their topography.

2. To identify the classic functional organisation of the basal ganglia and its
current concepts.

3. To elucidate the pathophysiology of various movement disorders.

16:00 - 17:30 Room F2

Oncologic Imaging

RC 1216

Monitoring response: the essential guide
for all radiologists
A-533 16:00

Chairman's introduction
P. Brader; Graz/AT (peter@brader.md)

Imaging-based therapy monitoring is essential to visualise and quantify the
effect of cancer therapy. Therefore, criteria-based reporting methods were
established to ensure standardised and reproducible results for response
evaluation of oncologic patients. Response evaluation criteria in solid tumours
(RECIST) as the most widely accepted morphologic, size-based evaluation
system is based on imaging assessment of change in tumour burden, to
determine if the tumour has shrunk or grown. However, they only evaluate the
size of the lesion, not its viability, proliferative rate or physiologic state. In
recent years, a broad range of novel molecular cancer therapeutics were
introduced into clinical use. These new therapy regimes demonstrated
significant effects on tumour angiogenesis and tumour metabolism, but often
only subtle effects on tumour morphology. Established methods of monitoring
cytotoxic tumour therapies such as RECIST have been shown to be not
sufficiently sensitive for monitoring the therapeutic effects of molecular anti-
cancer agents to allow for a timely differentiation of responders from non-
responders because such treatments are less likely to result in tumour
shrinkage. The complementary acquisition of morphological, functional and
molecular information using advanced imaging methods such as diffusion-
weighted imaging or perfusion imaging as well as hybrid imaging techniques
(PET/CT, PET/MRI) allows for a higher sensitivity and specificity in the timely
differentiation of responders from non-responders. The tremendous
development in oncology and technical innovations in imaging present a
particular challenge for radiology.

Session Objectives:

1. To understand the correlation of functional imaging evaluation with the
pathophysiological effect of treatment on oncological pathology.

2. To understand the necessity of functional imaging for an accurate (early)
evaluation of the therapy regimen on the response (or non-response) of
oncological disease.

3. To learn about the added value of functional imaging for evaluating
treatment (e.g. anti-angiogenic treatment).

4. To learn about the technical principles of functional imaging in correlation
with the impact of therapy on tumour cells and neo-vasculature.

A-534 16:05

A. RECIST made easy
A.G. Rockall; London/UK (a.rockall@imperial.ac.uk)

A significant part of modern-day cancer imaging involves the assessment of
change in the extent of tumour in the context of a clinical trial or research
study. The reporting requirements for these imaging studies are documented in
the research protocol. A standardized response assessment is important to be
able to collate data between different centres, as well as to evaluate published
data from different studies. Response evaluation criteria in solid tumours
(RECIST) were developed and published in 2000. RECIST criteria have been
widely adopted for the evaluation of treatment response in the clinical trial
setting. A revised version, RECIST 1.1 was subsequently published in 2009, to
address several problems that had been encountered with RECIST 1.0. New
studies frequently use RECIST 1.1 but in some cases, new studies will still use
RECIST 1.0 to allow direct comparison with a previous similar study. In this
lecture, the key features of RECIST will be presented with worked examples.
Selection of appropriate target lesions will be illustrated. Frequently asked
questions will be addressed and the criteria for response will be illustrated.
Learning Objectives:

1. To learn about the basic idea of RECIST.

2. To understand how to use RECIST in daily clinical practice.

3. To become familiar with the detailed rules of RECIST.

A-535 16:28
B. PERCIST: PET response criteria
C.C. Cyran; Munich/DE (clemens.cyran@med.uni-muenchen.de)

With the implementation of novel oncologic strategies and prolonged survival
of cancer patients, early and longitudinal monitoring of therapy response to
treatment in individual patients has become a key request to imaging. Known
limitations of morphological size-based criteria (e.g. RECIST) for the monitoring
of tumour response led to the investigation of additional functional and
molecular imaging techniques to allow for a reliable and timely distinction of
responders and non-responders, particularly under novel molecular cancer
therapies. Particularly hybrid imaging techniques, such as PET/CT or
PET/MRI, demonstrated significantly improved diagnostic accuracy for the
evaluation of treatment response in different tumour entities under a variety of
treatments with a reported change-in-intended management of up to 35% in
oncologic indications compared to conventional imaging alone. To allow for a
standardised evaluation of therapy response, criteria-based reporting of target
and non-target lesions has been established to classify therapy response into
different categories ranging from complete response to progressive disease
and has found broad application particularly within clinical studies. Similar to
the size-based RECIST (response criteria in solid tumours) criteria, PERCIST
(PET response criteria in solid tumour) criteria were developed to provide a
systematic, standardised approach for the criteria-based evaluation of
metabolic tumour response to therapy using 18F-FDG PET. Studies evaluating
PERCIST criteria suggest that the inclusion of standardised metabolic criteria
may allow for an increased sensitivity, specificity and diagnostic accuracy in
the evaluation of therapy response compared to morphological imaging criteria
alone.
Learning Objectives:

1. To learn about the basic principles of PERCIST.
2. To understand how to use PERCIST for structured quantitative research and
clinical reporting.
3. To appreciate the advantages of PERCIST over mere morphological
methods.
Author Disclosure:

C.C. Cyran: Research/Grant Support; Novartis.

A-536 16:51

C. Assessment of response using functional MR and CT imaging: the
essentials
C.A. Cuénod; Paris/FR (ca@cuenod.net)

The assessment of the morphological changes detected by imaging is the most
common way to evaluate response to treatment. The most frequently used
criteria being the RECIST criteria. However, changes in cell metabolism and
tissue physiology, which precede morphological changes, cannot be detected
by the conventional imaging techniques. The development of functional
imaging techniques such as dynamic contrast-enhanced CT (DCE-CT) or MRI
(DCE-MRI) and diffusion MRI has enabled the assessment of information such
as tumour vascularity, permeability and cellularity non-invasively. Therefore,
there is a growing interest in using these new techniques to early assess the
response of treatment as well as to follow patients during treatment. These
methods may be of great help, not only to test the effect of new drugs and
determine the groups of patients and tumours that could benefit from a new
drug, but also to monitor the treatment of an individual patient. After reviewing
the basic principles and the theory involved in DCE-CT, DCE-MRI and diffusion
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MRI, we will address the technical aspects and requirements of these
functional imaging methods. The spread of these techniques, however, is
slowed down by many limitations that will be discussed. Not only they tend to
be more complex to implement than routine morphological protocols, but they
are very sensitive to the acquisition parameters and the mathematical models
and software models used to extract the parameters. Consensus and
normalization are still required.
Learning Objectives:
1. To learn about the portfolio of functional imaging response methods in CT
and MRI.
2. To understand the current clinical value of each technique.
3. To appreciate potential advantages compared to PERCIST.
Author Disclosure:

C.A. Cuénod: Grant Recipient; travelling expenses Schering and Guerbet,
Research grant GE.

17:14
Panel discussion: When and how will functional imaging overcome
morphological assessment?

16:00 - 17:30 Room D

Musculoskeletal

RC 1210
Imaging the hip and thigh

Moderator:
V. Njagulj; Sremska Kamenica/RS

A-537 16:00

A. Femoroacetabular impingement: what is it, how do | image it and does
it matter?
R. Sutter; Zurich/CH

The last decade has seen a constant rise in the number of patients diagnosed
and treated for femoroacetabular impingement (FAI). However, there are
ongoing controversies about the accuracy of measurements for assessing FAI
and an associated overdiagnosis of FAI. This refresher course covers the
pathophysiology of FAI, the classic osseous hallmarks, and the characteristic
damage to the articular cartilage and labrum. It gives an overview of state-of-
the-art FAl imaging with different radiological modalities, including the use of
traction at MR arthrography, and addresses possible pitfalls when evaluating
the hip joint. Additional anatomical factors are described that contribute to the
development of FAI, such as abnormal femoral antetorsion and acetabular
version, and finally the relevance of the different parts of the diagnostic
algorithm for evaluating FAI are discussed.

Learning Objectives:

1. To understand the mechanism of femoroacetabular impingement.

2. To learn about the imaging findings in patients with femoroacetabular
impingement.

A-538 16:30

B. Groin pain in the athlete: what causes it and what does imaging
contribute?
M. Maas; Amsterdam/NL (m.maas@amc.nl)

The diagnosis and classification of groin pain in athletes is a topic of ongoing
debate and extensive research, since groin pain comprises 2 to 5 percent of all
sports injuries that is potentially career-ending. How come the trouble arriving
at an easy to treat diagnosis? First of all there is a very complex anatomy.
Besides the complex anatomy that will be discussed in the presentation,
differential diagnosis is quite broad, including intra-abdominal pathology,
genitourinary abnormalities, referred lumbosacral pain and hip joint disorders.
Secondly, in the field of sports medicine only recently there is an improvement
of diagnostic dedicated tests allowing better narrowing of the differential.
Adductor strains and osteitis pubis are the most common musculoskeletal
causes of groin pain in athletes. And then there still is the debatable
sportman’s hernia. In the field of imaging, the mainstay is to start with pelvic
radiography, also in young athletes. The not completely matured symphysis
pubis will not be easy to distinguish normal from abnormal. Features will be
discussed. In the field of MRI recently The Copenhagen standardized MRI
protocol is launched that can assess the pubic symphysis and adductor
regions in athletes. We will provide details on this strategy. We also will
enlighten on the role of US imaging and US-guided intervention in this specific
population. Most important topic is to stress the team effort in this complex type
of injury in these athletes. We will illustrate this with our initiatives in the I0C
centre of scientific excellence ACES in Amsterdam.

Learning Objectives:
1. To understand the anatomy of the groin region.
2. To learn about the imaging findings in athletes with groin pain.

A-539 17:00

C. Muscle injury of the hip and thigh
M.-A. Weber; Heidelberg/DE (MarcAndre.Weber@med.uni-heidelberg.de)

This lecture will focus on MRI for the assessment of muscle injuries at the hip
and thigh using fluid-sensitive sequences. Muscle injuries include a large
variety of imaging patterns from occasionally subtle changes in muscle strain
to complete muscle tears. Exercise-related chronic changes such as delayed
onset muscle soreness, compartment syndrome and muscle hernias, as well
as complications of muscle injuries such as myositis ossificans may be
encountered. The MRI appearance of a muscle contusion may be similar to a
muscle strain/tear. Mild post-exercise oedema can persist for some time and
can mimic a low-grade muscle strain injury. 35% of all soccer injuries are
muscle injuries and they are the most frequent cause for missing a game. The
myotendinous junction is the weakest link in the muscle-tendon-bone chain.
The widely used grading system for muscle injuries divides muscle injuries into
four grades (grade 0: normal MR, i.e. functional injury of the muscle, grade 1:
oedema, grade 2: partial rupture, grade 3: complete tear). However, this
grading system is only a rough estimate, because
grade 2 injuries comprise a wide range from tiny fibre discontinuities to subtotal
muscle ruptures. Measures of the longitudinal length as well as the percentage
and volume of the muscle injury in MRI have some predictive value with
respect to time to return to sports activities. Moreover, injury to the
intramuscular component of the tendon has prognostic significance. A
complete tear (grade 3) may require surgery.

Learning Objectives:

1. To understand the imaging patterns of muscle injury at the hip and thigh.

2. To learn about grading and prognostic values of muscle injuries.

16:00 - 17:30 Room G

Multidisciplinary Session

MS 12

Transcatheter aortic valve implantation
(TAVI)

A-540 16:00

Chairman's introduction: A brief history of TAVI
A. Cribier; Rouen/FR (alain.cribier@chu-rouen.fr)

Aimed at redressing the limitations of balloon aortic valvuloplasty developed by
our group in 1985 for the treatment of inoperable patients with aortic stenosis
(AS), TAVI (transcatheter aortic valve implantation) emerged in 2002 to
profoundly alter the landscape of cardiovascular medicine. This new disruptive
technology is among the important “medical breakthroughs” till date. It evoked
scepticism and criticism in the beginning. But, thanks to innumerable clinical
trials and evidence-based investigations, it is widely accepted by the medical
community now and this acceptance is continuing to grow. In the last decade,
TAVI has been performed in about 300 000 patients around the world and its
use keeps growing 40% annually. The field of TAVI is rapidly evolving, with
major refinements in technology and procedural techniques, patient selection
and biomedical engineering.With the development of better devices, new
approaches and new implantation strategies, TAVI has become much simpler
and safer. The indications were initially limited to elderly AS patients with
multiple co-morbidities. The same are now cautiously and appropriately
growing to include a broader population of patients with lower surgical risk and
degenerated surgical bioprosthesis. There are few examples of clinical fields in
medicine that match the rapid and careful evolution of TAVI.
Session Objectives:
1. To understand the clinical needs of non-surgical techniques for aortic valve
replacement.
2. To understand the difficult process of developing a breakthrough innovative
technology in interventional cardiology.
3. To understand the importance of “translational research” for the success and
expansion of TAVI.
Author Disclosure:

A. Cribier: Consultant; Edwards Lifesciences.
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A-541 16:15

The TAVI procedure
H. Eltchaninoff; Rouen/FR (helene.eltchaninoff@chu-rouen.fr)

In 2016, TAVR is clearly turning into a routine procedure. This is driven by a
number of factors: increased operator’'s experience, better patient selection
and improved 3D adjunctive imaging. But, mainly, striking technology
enhancements have changed the world of TAVR with improved systems, and
the development of “minimalist strategies” making the procedure faster, simpler
safer and more cost-effective. In 2016 was demonstrated the efficiency of new
devices provided by the two leading companies, Edwards Lifesciences with its
balloon-expandable Sapien 3 valve, and Medtronic with its self-expanding
Evolut-R valve. With these new devices, the main complications of TAVR,
mortality, paravalvular regurgitation (PV), vascular complications and stroke
have been considerably improved. In the US, PARTNER Sapien 3 trial
reported this year (583 patients), all cause mortality has decreased at 1 month
to 1.1% (13% at 1 year), disabling stroke to 1.0%, PV leak to 3%, major
bleeding and vascular complications to 5%. Similar improved results with the
Evolut-R in a smaller series of patients were reported. In 2016, with the
decreased size of the new devices, TAVR can now be performed using the
transfemoral approach (the default access site) in almost 90% of cases, under
local anaesthesia, allowing early discharge home within 3 days in a majority of
cases (60% in Rouen). In patients non-suitable for transfemoral approach,
alternative approaches include trans-aortic, trans-apical, trans-carotid and
subclavian routes. TAVR is confirmed to be a breakthrough technology
addressing an unmet clinical need validated by rigorous evidence-based
studies.
Learning Objectives:
1. To learn the current indications of TAVI and the process of patient selection.
2. To learn the different phases of the procedure using the transfemoral
approach.
3. To learn the prevention and treatment of complications.
Author Disclosure:

H. Eltchaninoff: Speaker; edwards lifesciences.

A-542 16:30

The cardiac surgeon's perspective
P.-Y. Litzler; Rouen/FR (pierre-yves.litzler@chu-rouen.fr)

During many years, the only treatment of calcific aortic stenosis was surgical
aortic valve replacement. Despite excellent results, numerous patients were
not eligible to surgery due to comorbidities or frailty. In April 2002, the first
human transcatheter aortic valve implantation(TAVI) was performed in Rouen
leading to a new era in the treatment of aortic stenosis. The first cases of TAVI
were performed with a surgical cut down of the groin under local anaesthesia.
But, due to the large diameter of the first catheters (24Fr) and the presence in
numerous patients of small calibre vessels, the idea of a transapical approach
emerged and, the first patients were implanted in 2005. Few years later, new
surgical approaches were developed with transaortic, trans-sub-clavian or
transcarotid artery procedure. Transapical approach could be a secure
procedure if a perfect analysis of the aortic valve is managed prior to surgery to
avoid drastic complication. The measurement of the distances between
annulus and coronary ostia, the aortic valve area and the annulus plan are the
key points of procedural success. At the beginning of the procedure, a
transthoracic echocardiography to determine the position of the apex of the
heart is strongly recommended. Multiple studies have reported excellent
results whatever the approach (transfemoral, transapical, etc.) and the initial
goal, i.e. “to provide an alternative to non-surgical patients” has been reached.
However, the long-term durability of the transcatheter valves still unknown and
today, the use of TAVI in low risk or younger patients remains controversial.
Learning Objectives:
1. To learn the different mini-surgical approaches for TAVI and the current
indications.
2. To learn the different phases of TAVI using the mini-surgical approaches.
3. To learn from a cardiac surgeon the perspectives of surgical valve
replacement in the TAVI era.
Author Disclosure:

P. Litzler: Other; Edwards Proctor.

A-543 16:45

Pre-interventional assessment by CT
J.-N. Dacher; Rouen/FR (Jean-Nicolas.Dacher@chu-rouen.fr)

In recent years, transcatheter aortic valve intervention (TAVI) gained wide
acceptance in patients with severe aortic stenosis contraindicated to surgical
valve replacement. Pre-operatively, CT of the heart, aorta and iliac vessels is
recommended. Various CT techniques can be performed depending on CT
generation. Basically, ECG-gated examination of the heart and aortic root
should be performed, completed by non-gated coverage of the abdominal
aorta and ilio femoral vessels. Systolic reconstruction of the heart should be

obtained to evaluate the aortic valve area and measure the annulus (diameters
and planimetry). Diastolic reconstruction can be used for evaluating distances
between annulus and coronary ostia, the sub-aortic septum, the calcification
and cuspidity of the valve, the extent of the calcification (i) to the annulus
(increasing the risk of per procedural rupture) (ii) to the septum (risk of
conduction abnormality) and (ii) mitral valve. Vascular route should be
evaluated from the access up to the aortic valve. All images should be
transmitted to the Cath. Lab. with a structured report, including any other
thoraco-abdominal abnormality/disease, a frequent situation is those elderly
patients.

Learning Objectives:

1. To learn about the technical principles of MDCT acquisition in pre-TAVI
assessment.

2. To learn about the advantages of a structured MDCT report (including key
images) validated by the cardiology team.

3. To know the medical impact of the radiology team in the management of
TAVI patients.

A-544 16:58

Why use dual-energy CT in TAVI patients?
B. Dubourg; Rouen/FR (benjamin.dubourg@chu-rouen.fr)

Since the first introduction of transcatheter aortic valve implantation (TAVI), the
number of procedures has increased worldwide. A comprehensive cardiac and
aorto-iliac arteries CT angiography before the procedure has become a
common and recommended clinical practice. Dual-energy CT (DECT) allows to
quantify iodine within a voxel and to display two different data sets : (1) virtual
monoenergetic images and (2) lodine maps. The virtual monoenergetic images
allow to increase iodine attenuation at post-processing hence to reduce the
injected iodine load. This property is of importance in TAVI population with
frequent impaired renal function. Up to 50% reduction of iodine volume can be
attained at the expense of an increased image noise which remains acceptable
for diagnosis. The iodine maps allow to measure iodine concentration within a
voxel. Myocardial extracellular volume fraction (ECV) is a validated myocardial
fibrosis markers; it is directly measurable from iodine maps. The ECV calculated
from DECT is comparable and/or highly correlated to ECV calculated from
MRI. A single delayed post-contrast DECT acquisition could add a prognosis
value to the actual standard anatomic comprehensive CT evaluation.

Learning Objectives:

1. To know how to decrease the dose of iodine with new CT technology
including dual-energy.

2. To know how to control the radiation dose with new CT technology.

3. To know how to characterise the myocardium with new CT technology.

A-545 17:11

Common and uncommon complications seen by CT
J. Caudron; Rouen/FR (drjeromecaudron@gmail.com)

Computed tomography angiography (CTA) is a suitable technique for
assessing potential vascular and cardiac complications occurring after TAVI
thanks to its good spatial and contrast resolution. Vascular complications are
easily evaluated by CTA. Some cardiac complications can be assessed by CT.
The cardiac CTA (CCTA) protocol will depend on the clinical context and the
degree of emergency. A retrospectively ECG-gated CCTA is adapted in these
patients with frequent tachycardia and difficulties to use beta-blockers. Prior
acquisition without injection can be useful in case of suspicion of annulus
rupture to distinguish the calcifications from extravasation of contrast agent. A
normally implanted valve is properly deployed (i.e. with diameter and surface in
adequation with the valve size implanted), with good circularity. Its basal
portion is located at the level of the native annulus, often some millimetres
below. The coronary ostia are free, distant from native valvular calcification.
The main complications leading the realization of CTA are 1) vascular
complication, often at the point of puncture; 2) malpositioning and/or
misdeployment in the aortic root which can lead to paravalvular leak or disturb
the opening/closing of the valvular leaflets; 3) valve migration or embolization;
4) annulus rupture, the most severe complication with poor prognosis.
Learning Objectives:

1. To learn the basic cardiac CTA protocol in implanted patients.

2. To know the normal CT findings in implanted patients.

3. To know the complications of TAVI and potential yield of CT.

17:24
Multidisciplinary case presentation and discussion
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16:00 - 17:30 Room K

Pros & Cons Session

PS 1227

Providing an effective ultrasound service:
how and by whom?

Moderators:
L.E. Derchi; Genoa/IT
V. Gibbs; Bristol/UK

A-546 16:00

A. Who provides US services? The situation in Europe
H. Edwards; Stevenage/UK (hazel.edwards@nhs.net)

For many years, the majority of ultrasound examinations in the United Kingdom
(UK), both obstetric and non-obstetric, have been performed by radiographers
who have undergone post-graduate training in ultrasound. These
'sonographers' scan, interpret and report their own examinations. Today,
sonographer-led ultrasound services are essential and well established. The
second largest professional group performing ultrasound in the UK is
radiologists. Other groups including midwives, obstetricians, emergency
physicians and aortic screening technicians also contribute to services. This
model is successful yet it appears to be unique. No other country relies so
heavily on sonographers. Throughout mainland Europe physicians and general
practitioners perform the majority of ultrasound examinations. In countries like
Australia, Canada and the United States, ultrasound may be performed by
sonographers but reporting remains the domain of the overseeing physician.
However, as demand for ultrasound services continues to escalate, changes
are afoot with small numbers of sonographers now practising in Sweden,
Denmark and The Netherlands, some as part of pilot studies. Furthermore,
physicians in Germany are beginning to view UK ultrasound services with
interest. Evidence supporting the success of UK ultrasound practice will be
offered in this presentation. Possible reasons behind the historical
development and emerging trends will be discussed. Recommendations for
supporting future practice of sonographers outside the UK will be made.
Learning Objectives:

1. To discuss the three models of ultrasound scanning undertaken across
Europe.

2. To outline the differences in ultrasound services provided across European
countries.

A-547 16:15

B. Should US services be provided by radiologists? (performed and
reported on)
M. Claudon; Vandoeuvre-les-Nancy/FR (m.claudon@chu-nancy.fr)

Ultrasound (US) is an imaging technique which is now widely expanded among
countries and specialties. The increase in daily activity as well as off-hours
requests are a challenge for most teams. The possibility of educating
technicians for doing the first part of examination has been raised in several
European countries on a model partly inspired from the position of
sonographers in UK and the USA. However, there are still some challenges
which should moderate such an evolution: the level and control of
competences and practice of such new activities for technicians, the way
technicians should be covered by radiologists in case of complex cases, the
difficulty in checking the content of the examination performed by the
technician and compared to previous examinations. Therefore, caution should
be emphasized before going in this direction, and a careful control of US
should be maintained by radiologists
Learning Objectives:

1. To discuss why US examinations should be performed directly by the
radiologist.
2. To underline why US examinations should be reported only by the
radiologist.
Author Disclosure:

M. Claudon: Speaker; Philips Ultrasound.

A-548 16:30

C. Can or should US services be provided by
radiographers/sonographers? Educational needs
G. Harrison; London/UK (G.Harrison@city.ac.uk)

In 1977 the College of Radiographers set the standard for ultrasound training
in the UK by launching the highly respected Diploma of Medical Ultrasound
(DMU). Then, in the early 1990s, radiography education changed to degree
level and universities were able to develop their own post-graduate ultrasound
programmes, set standards and assessments, independent of the professional

body. This allowed entry into ultrasound training to MSc level for radiographers
and other health care professionals, such as nurses and midwives. In 1993 the
Consortium for the Accreditation of Sonographic Education (CASE) was
formed by a number of professional bodies and ultrasound interest groups, to
ensure that the standards of these postgraduate programmes met the needs of
the health care service. The current remit of CASE includes ensuring high
standards of training for ultrasound practitioners and stipulates that reporting
should be an integral part of the examination. Ultrasound education is
changing to meet the growing demands on the ultrasound service in the UK.
There are new programmes being delivered as direct entry programmes at
undergraduate and postgraduate levels, for non-health care professionals, and
some training is being provided outside the university setting. These will be
discussed in relation to other international training models.

Learning Objectives:

1. To outline ultrasound training programmes and curricula in countries where
US is undertaken and reported by sonographers.

2. To compare this with other international training models available.

A-549 16:45

D. Is it possible to standardise a 'real-time' examination? Sometimes it is
possible, but not always
C. Nyhsen; Sunderland/UK (nyhsenc@doctors.org.uk)

Ultrasound is a real-time investigation and has a great variety of indications
and uses. The advantage is that practitioners can directly communicate with
patients, which allows tailoring of scans for each individual case. This can be
very helpful allowing areas to be scanned that may not even have been
requested, but on the other hand a thorough investigation is still needed as
important pathology may otherwise be missed. This presentation will focus on
the ability and limitations of standardising exams and highlight the importance
of good team working between sonographers and radiologists.

Learning Objectives:

1. To discuss when and how this is possible.

2. To be able to recognise when an additional examination by the radiologist is
needed.

A-550/A-551 17:00

Discussion on the pros and cons

L.E. Derchi; Genoa/IT

V. Gibbs; Bristol/UK (vivien.gibbs@uwe.ac.uk)

This session will include invited speakers presenting their views on which are
the most appropriate groups of healthcare professionals to provide an effective
ultrasound service. An overview of the current models in places across Europe
will be explored. This will be followed by a facilitated discussion on the
advantages and disadvantages of each model.

16:00 - 17:30 Room M 1

EuroSafe Imaging Session

EUS5

EuroSafe Imaging Stars

Moderators:
L. Bonomo; Rome/IT
S. Ebdon-Jackson; Didcot/UK

A-552 16:00

Value and limitations of the 'Is your Imaging EuroSafe' surveys
L. Bonomo; Rome/IT (lorenzo.bonomo@unicatt.it)

Eurosafe imaging stars is an initiative designed to identify and recognize
imaging facilities worldwide that embody best practice in radiation protection.
One important contribution Eurosafe imaging stars is making is to participate in
the data collection efforts through the "Is your imaging Eurosafe" surveys on
CT doses making the resulting benchmarks more reliable. "Is your imaging
Eurosafe” comprises a series of surveys on CT DRLs for different
indications.The core aim of "Is your imaging Eurosafe" is to build a European
repository based on dose exposures for specific clinical indications that would
be most useful for self-benchmarking and for future establishment of DRLs. In
addition, this repository would provide insights into the influence of the age of
the equipment on dose exposures which may be helpful at the local level to
stimulate a policy of upgrading or replacing equipment. Finally, repeating the
survey in the same centre over a period of three years will provide important
information on the evolution of DRLs.
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Learning Objectives:

1. To learn about the value of EuroSafe Imaging surveys.

2. To understand how useful the EuroSafe Imaging surveys’ findings in our
daily clinical activity can be.

3. To understand how data can be collected and what actions are needed to
enhance radiation protection of patients.

A-553 16:15

Integration of the 'EuroSafe Imaging Clinical Audit Pack’ in imaging
departments
B.E. Kelly; Belfast/UK (barryekelly@mac.com)

Audit simply means comparing an element of clinical practice against an
agreed standard. In radiological practice, this might mean what we do; how we
do it; what equipment we use; how we interact with our patients; our
colleagues and our environment. To put it another way, audit asks one
question: ‘are we safe?” Audit should be achievable, local, practical,
inexpensive, non-threatening and easy (ALPINE). In February 2018, the
Euratom 2013/59 Directive will come into effect. This directive will set
comprehensive standards for radiological best practice across the European
Union. These standards will become the benchmarks against which our
practice is measurable. The audit subcommittee, under the auspices of the
ESR, has designed an audit pack to help you get started and to demonstrate
how easy audit can be. The purpose of this lecture is not only to do that, but
also suggest why you should do it, how it protects you, your patients, optimizes
your equipment and your working environment.

Learning Objectives:

1. To gain an appreciation of the place for audit in radiological practice in the
21st century.

2. To understand the difference between audit and research.

3. To appreciate the importance of re-audit in the audit spiral (helix).

A-554 16:30

Benchmarking: why, how and when?
J. Hakumaki; Kuopio/FI (juhana.hakumaki@kuh.fi)

Benchmarking is the comparison of processes and performance with peer
organizations. The objectives are usually threefold: to determine what type of
functions need to be improved, how top performers achieve their performance,
and to use this information for performance improvement. In the context of
radiation protection, the main goal is not only the reduction of radiation in
particular imaging studies but also the employment of alternative imaging
techniques with significantly lower (CBCT) or negligible dose (MRI/US), and
how this is best done. The employees and the organization using radiation are
ultimately responsible for radiation protection and employment of the ALARA
(as-low-as-reasonably-achievable) principles. Guidelines, regulations or vendor
efforts always require implementation and may not always be sufficient.
Benchmarking serves this goal well by providing performance data from peers
to peers. Collection of dosage data is usually simple and standardized, and
modern imaging information systems store these data already. Data inspection
and analysis, however, usually requires dedicated professionals, such as a
medical/hospital physicists to partake in the process. The Eurosafe imaging
initiative provides guidelines for compatibility, which is introduced in more
detail. Scheduling is governed usually by combination of benchmarking
requests initiated by authorities, self-initiated assessment work, as well as
those implemented or recommended by the Eurosafe imaging initiative for
compatible institutions. The extent of this will naturally be limited by personnel
and time devoted to such activity. Benchmarking is normally not especially
cost-intensive and integrates well into workflow.

Learning Objectives:

1. To understand why to benchmark radiation doses among institutions.

2. To learn how to collect and compare data and how to be compatible with the
EuroSafe Imaging initiative.

3. To understand the scheduling and motives for benchmarking.

A-555 16:45

The value of achieving star status
D. Akata; Ankara/TR (dakata@hacettepe.edu.tr)

Stars are often used as symbols for classification and ranking purposes. It is a
way to announce publicly the level of quality of the service provider. For the
first time in radiology, it is used by ESR to promote and endorse institutions for
safer and better radiological practice as part of the Eurosafe imaging
campaign. The number of examinations using ionizing radiation is
tremendously increasing each year. In this regard, justification of the exams
and maintaining doses within diagnostic reference levels, to develop a patient
safety culture in medical imaging is highly important. When an institution
applies to become a EuroSafe imaging star, it revisits the most updated
principles for radiation protection to perform safe imaging. Although one of the
goals is to harmonize the patient safety standards, it should be regarded
differently from an accreditation process. It is not a pass or fail system. It is a

system aiming to achieve for the better. With this voluntary action, an institution
can do self-auditing and learn their weaknesses, but also in a way declares to
be bound and determined to improve. With the star project, awareness of the
basic concepts for safe imaging is created not only by the providers, but also
for the patients. Moreover, it will be a motivation for institutions to be in the
network of imaging departments committed to best practice in radiation
protection for future cooperation in projects.

Learning Objectives:

1. To cause awareness of the basic concepts for safe imaging in order to
harmonize patient safety standards.

2. To understand criteria and goals to perform the best clinical practice in
radiation protection.

3. To learn to do self-auditing and to identify strengths and weaknesses.

4. To gain an insight in the network of imaging departments committed to best
practice in radiation protection for future cooperation in projects.

A-556 17:00

How to improve the EuroSafe Imaging Stars concept?
L. Donoso; Barcelona/ES (ldonoso@clinic.ub.es)

Launched in February 2016, the EuroSafe imaging stars initiative has been
designed to identify and recognise imaging facilities that embody best practice
in radiation protection and that are committed to putting the principles
advocated and concepts developed by the European society of radiology into
practice. By recruiting a network of imaging departments committed to best
practice in radiation protection, the stars initiative will give radiation protection
efforts greater visibility, have a direct impact on clinical practice, and enable
the ESR to collect data for analysis and benchmarking. To become a EuroSafe
imaging star, the applicant facility has to perform a self-assessment according
to a list of criteria defined by the ESR. The list of criteria is divided into five
sections and imaging facilities will be awarded up to five Stars depending on
how many criteria of a certain level they fulfil, i.e. from ‘EuroSafe imaging star *’
to ‘EuroSafe imaging star *****. After the first year of implementation, it is now
time to consider the first experiences and lessons learnt, as well as to review
the current criteria; e.g. the EuroSafe imaging stars initiative is currently not
targeted towards specialised hospitals, like orthopaedic or paediatric hospitals.
These facilities cannot complete the current ‘Is your imaging EuroSafe?’
surveys, although participation is a prerequisite for becoming a star. Thus,
measures have to be considered to improve the EuroSafe imaging stars
initiative, e.g. the establishment of additional surveys to collect paediatric
patient data.

Learning Objectives:

1. To review the current criteria for the different levels of accreditation.

2. To present the experience and the lessons learned after the first year of
implementation.

3. To discuss the possible ways for the improvement of the EuroSafe Imaging
Stars initiative.

A-557 17:15

Improving the integration of radiation protection in the clinical setting
G. Frija; Paris/FR (guy.frija@egp.aphp.fr)

The basic principles of radiation protection are justification, optimisation and
dose limitation. The optimisation process is essential to ensure the necessary
image quality with minimal exposure of the patient to radiation dose and to
maintain diagnostic efficacy at the same time. The ALARA principle (“as low as
reasonable achievable”) is followed in the optimisation process, which also has
to consider different factors, e.g. equipment, type of examination and body
region. Image quality in relation to clinical need would be much more relevant
than only dose reduction as part of the optimisation process. When a CT is
performed, it is clear that the technical protocol is driven by the clinical
indication. The resultant image quality needed for a reliable interpretation is
consequently also directly linked to the clinical indication. Therefore, it is very
important to record the dose exposure on the basis of the clinical indication
rather than on technical and/or anatomical protocols. The development of
automatic dose recording systems would also facilitate the establishment of
local diagnostic reference levels (LDRLs), which have the advantage of better
reflecting the distribution of the patient's body characteristics as well as the
disease’s prevalence and the performance of the used modalities. In addition,
it has already been shown that LDRLs would be an effective tool for improving
the clinical practice, as one can only improve what one can measure.

Learning Objectives:

1. To clarify the concept of optimisation in relation to the clinical indication.

2. To show why local diagnostic reference levels are appropriate.
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16:00 - 17:30 Room M 2

Professional Issues and Economics in Radiology (PIER)

PIER 3

Tailoring radiology departments towards
patients' needs

Moderators:
C.D. Becker; Geneva/CH
H. Hricak; New York, NY/US

A-558 16:00

A. Visibility of radiology
N.H. Strickland; London/UK (nicola.strickland@imperial.nhs.uk)

Radiologists must raise their visibility with their patients, clinical peers and
managers if they are to survive as doctors in the hospital environment, and not
be relegated to distant report-producing commodities, or be replaced by non-
radiologist doctors and/or non-medical personnel. Their reports must add value
by being diagnostic and actionable, and not merely observational descriptions
devoid of medical interpretation. Their interventions must be based upon their
own informed, collaborative clinical assessment of their patients, not carried
out in response to directed instruction from their clinical peers. Diagnostic and
interventional radiology underpins the whole of modern medicine and surgery.
Radiologists must raise their profile by actively involving themselves in a wide
gamut of clinical activity including: medical student and postgraduate teaching,
advising upon the patient pathway, multidisciplinary team meetings, patient
interactions, multidisciplinary research and managerial decisions. Visibility,
accessibility and excellent communication skills are key to raising radiologists’
profile and making them an indispensable and valued part of the clinical team.
Learning Objectives:

1. To discuss ways of raising the visibility of radiology with our clinical
colleagues.

2. To explore the pros and cons of raising the visibility of radiology with
patients.

3. To consider how to make radiology the centre of managers’ vision.

A-559 16:18

B. Outsourcing in radiology: costs and quality matters
A. Giovagnoni; Ancona/IT (a.giovagnoni@univpm.it)

Outsourcing is defined as buying labour, parts or services from a source
outside the company rather than using the company’s own staff or resources.
Over the last five years, outsourcing has become a global trend in business
because, when performed properly, it can produce efficiencies not attainable
when these functions are performed internally by an organization. Outsourcing
in hospitals is becoming more and more popular. The most common services
that are outsourced are non-medical tertiary services; in recent years,
however, hospitals have started to outsource medical services, so-called
“secondary services”, which include laboratory, pathology as well as radiology
services. Structured and operated effectively, outsourcing can produce
significant benefits while enabling hospitals to focus limited resources and
management efforts on other areas. Radiology is increasingly being
considered for outsourcing due to its unique operating and funding challenges
and because of interest expressed by radiologists and outside vendors. The
challenge of responding to constant technological advancement, labour
shortages and increasing customer service expectations in the face of
declining reimbursement, managed care, capital constraints and outpatient
competition are compelling hospitals to consider outsourcing. Moreover, the
daunting financial and operational challenge of transitioning radiology from an
analogue world to a digital one makes management and funding of radiology
even more of a challenge for hospitals. Radiology outsourcing arrangements
can be tremendous win-win opportunities for radiologists and hospitals; they
are very significant undertakings and should be entered into only with realistic
goals, commitment, due diligence and confidence by both parties.

Learning Objectives:

1. To define the various types of outsourcing and discussing advantages and
disadvantages.

2. To know and analyse the different stages of the outsourcing process.

3. To analyse the legal issues and professional responsibility.

A-560 16:36

C. Demonstrating the added value of the radiologist: the European
approach
P.M.A. van Ooijen; Groningen/NL (p.m.a.van.oojjen@umcg.nl)

We live in a world that is constantly changing at a high pace. Many of these
changes are related to the advances in computer science and can be quite
disruptive and turn things around. These changes also have their effects on
healthcare in general and radiology in particular. Many technologies have a
disruptive effect on the way radiology is practised now and in the near future.
The tasks in the patient treatment process will be re-distributed among
healthcare professionals and radiologists should understand this and claim
their part of this workload based on their knowledge and experience in medical
imaging. This will pose threats to the radiological speciality but it also holds
tremendous opportunities that will allow radiology to keep adding value to
patient care in the future.

Learning Objectives:

1. To know and acknowledge which disruptive technologies will influence future
radiology.

2. To know about different workload distribution models between professionals.
3. To determine new possibilities for radiology to add value to patient care.

A-561 16:54

D. Demonstrating the added value of the radiologist: the US/Canadian
approach
G. McGinty; New York, NY/US (geraldinemcginty@gmail.com)

Advances in technology such as PACS and voice recognition have made
radiologists more efficient and productive but have rendered them largely
invisible to their referring physician colleagues and patients. Whereas in the
past consultation in the radiology department was common, now many
physicians do not know where the radiology department is located and worse,
if they find it, the door might be locked because the radiologist is too busy to
talk to them! As the US healthcare system has sought to embrace value rather
than volume in the “Obamacare” era, radiologists risked being considered a
commodity and indeed reductions in reimbursement reflected this
misperception. The ACR’s imaging 3.0 initiative ignited a culture change
among radiologists and has led to greater visibility for radiologists. The
radiology community has used its advocacy efforts to shape payment policy to
incentivise even more engagement with patients and colleagues as well as
provide meaningful metrics and reporting methodologies by which radiologists
can demonstrate their value. This presentation will discuss the journey that has
taken radiologists “out of the shadows” and provide a vision of the future where
the value of radiologists is not only recognised but rewarded.

Learning Objectives:

1. To see the change of radiology as a discipline over the last decades and
threats out of this.

2. To learn about opportunities of radiology today.

3. To understand about the continuity of care and the role of radiology in this
context.

17:12

Panel discussion
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16:00 - 17:30 Room M 3

Interventional Radiology

RC 1209

Portal hypertension and interventional
radiology (IR)

A-562 16:00

Chairman's introduction
V. Vilgrain; Clichy/FR (valerie.vilgrain@aphp.fr)

Portal hypertension (PHT) is a common complication of chronic liver cirrhosis.
It is defined by an increase in portal pressure. Complications occur (mostly
gastro-oesophageal bleeding and ascites) when the portal pressure exceeds
10 mmHg. The role of imaging is twofold: diagnosis of PHT using morphologic
imaging and tissue elasticity and performing interventional procedures (TIPS)
when indicated. Such procedures are decided in multidisciplinary team
sessions.

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-563 16:05

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), being associated with a significant increase in
morbidity and mortality. Ultrasound and cross-sectional imaging (CT and MR)
are required to evaluate presence and extent of PH complications (such as
varices, splenomegaly, ascites), providing essential information for patient's
management and treatment planning. Moreover, several surrogate signs have
been described in the attempt to reach a confident non-invasive diagnosis of
PH. Nonetheless, as of today, definitive diagnosis of PH is based on the
measurement of hepatic venous pressure gradient (HVPG). PH is diagnosed
by an HVPG higher than 6mmHg, it is considered clinically significant when
HVPG is higher than 10mmHg and severe when HVPG is higher than
12mmHg. 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 and is routinely available and reliably standardized
only in expert centres. Thus, non-invasive methods, such as elastography, are
under investigation, able to identify PH, grade its severity and predict
presence, extent and risk of variceal bleeding.
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:

I. Bargellini: Advisory Board; Bayer. Speaker; Bayer, Ge Healthcare,
Biocompatibles UK Ltd, Sirtex,.

A-564 16:28

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

Portal hypertension is the 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 oesophageal 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 trans-splenic route or direct puncture
of the stomal varices are also reported. A BRTO may be applied in patients
with a spleno-renal 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-565 16:51

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 percutaneous, minimally invasive method of creating a portosystemic
shunt for decompression of portal hypertension (PH). Using transjugular
approach, long needle, balloon angioplasty, and stent-graft, 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. The most often
indication for TIPS is cirrhotic ascites, which is sometimes combined with
severe hydrothorax. However, TIPS should be used only in those patients who
are intolerant of repeated large-volume paracentesis. 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
centre, 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.

17:14

Panel discussion: Appropriate selection of patients for IR including the
role of balloon-occluded retrograde transvenous obliteration (BRTO) for
gastric varices

16:00 - 17:30 Room M 4

Special Focus Session

SF 12c

Gadolinium contrast agents: a Yin and
Yang story

A-566 16:00

Chairman's introduction
B. Hamm:; Berlin/DE (bernd.hamm@charite.de)

Reports that gadolinium is deposited in the body (e.g. brain, bone and skin),
though in very small amounts, have shaken the radiological community. This
session will first present the latest preclinical data on gadolinium deposition
and possible mechanisms of gadolinium tissue accumulation. Next, we will
proceed from preclinical insights to the latest clinical findings regarding
gadolinium deposition and possible strategies to deal with the challenges faced
by radiologists using gadolinium-based contrast agents in MR imaging. Finally,
for our daily clinical work, we are also interested in possible future guidelines of
the regulatory authorities. The session will conclude with a discussion among
the speakers and the audience.
Session Objectives:
1. To become familiar with our current understanding of gadolinium deposition
in the body.
2. To learn about the latest clinical and preclinical findings regarding
gadolinium deposition.
3. To understand possible mechanisms underlying gadolinium deposition in the
body.
4. To learn about the current opinion and strategy of the regulatory authorities.
5. To learn about possible strategies to deal with the challenge of gadolinium
deposits.
Author Disclosure:

B. Hamm: Board Member; Deutsche Réntgengesellschaft, ECR, ESR,
ESMRMB, ESOR, Deutsche Forschungsgemeinschaft. Grant Recipient;
Abbott, Kendle/MorphoSys AG.
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A-567 16:05

Latest preclinical data on gadolinium deposition
H.A. Rowley; Madison, WI/US (hrowley@uwhealth.org)

This section will provide an update and synthesis of basic science aspects and
preclinical studies relevant to gadolinium deposition, with an emphasis on brain
findings. To understand gadolinium deposition we must first understand the
physiology of transportation, uptake, elimination, localization, and potential
retention for metals in general, not just gadolinium. Animal investigations,
clinical MRI, and pathologic studies show evidence for iron, calcium, and
manganese preferentially localizing to the same deep grey nuclei in the brain
as those areas ‘stained’ with gadolinium, suggesting shared mechanisms of
deposition. Tissue levels of gadolinium deposition seen after clinically relevant
doses are far below known toxic thresholds, and to date, no signs of tissue
damage (e.g. gliosis or neuronal dropout) or corresponding neurologic deficits
have been observed. It is important to recognize that all marketed gadolinium
agents have been linked to varying levels of gadolinium retention in the body,
regardless of specific agent or structural class (e.g. linear vs macrocyclic). Due
to underlying physics and chemistry, we must recognize that MRI metrics (T1
signal hyperintensity or relaxometry changes) and tissue data may or may not
be well correlated. MRI detection of T1 shortening relies on gadolinium species
that are bound to either a chelate or macromolecules; gadolinium phosphates
and other salts do not contribute to MRI signal changes but can still be
detected using tissue assays. Levels of deposition depend on the organ,
cumulative dose, time after injection, the specific pharmaceutical agent, and
host factors including prior radiation or chemotherapy.
Learning Objectives:
1. To become familiar with the latest preclinical data on gadolinium deposition.
2. To learn about possible mechanisms of gadolinium deposition in tissues.
3. To be informed about ongoing preclinical studies to avoid gadolinium
deposition.
Author Disclosure:

H.A. Rowley: Consultant; GE, Bracco, Bayer, Guerbet, Gore, Genentech.

A-568 16:28

Current clinical situation based on published data
V. Runge; Berne/CH

Omniscan, Magnevist, and MultiHance (all being linear gadolinium chelates)
are now known to be associated with dentate nucleus hyperintensity,
specifically high signal intensity within the dentate nucleus on T1-weighted
scans seen pre-contrast after 5 or more prior injections. Dotarem, Gadovist and
ProHance, the macrocyclic chelates, are not so associated. Dentate nucleus
hyperintensity is likely to reflect more general gadolinium deposition throughout
the body in these patients with normal renal function. In patients receiving a
very high number of injections, hyperintensity is observed in many other nuclei
and structures within the brain. Initial reports suggest associated clinical
symptomatology, but are not definitive. The following recommendation has
been made by the National Institutes of Health - “When GBCAs are required,
consider the use of a macrocyclic GBCA (e.g. gadobutrol, gadoteridol,
gadoterate meglumine) rather than a linear agent”. The EMA is likely soon to
act, with a possible outcome of this and other actions being the withdrawal of
multiple agents.
Learning Objectives:

1. To learn about the latest clinical findings regarding gadolinium deposition.
2. To be informed about the latest trends concerning gadolinium deposition in
academia.
3. To learn about possible strategies to deal with the challenge of gadolinium
deposits.
Author Disclosure:

V. Runge: Advisory Board; Bayer. Research/Grant Support; Bayer, Guerbet.
Speaker; Bayer.

A-569 16:51

What is the position of the regulatory authorities?
O. Clément; Paris/FR

There are a considerable amount of studies published in the last 3 years
showing hyperintensities in the dentate nucleus in patients having received
multiple injections of gadolinium chelates, especially with linear chelates. This
new safety concern about gadolinium chelates is happening 6 years after the
nephrogenic systemic fibrosis crisis where the European Medicines Agency
(EMA) released decisions concerning the classification and use of gadolinium
chelates in renal insufficiency. Here, new clinical aspects have to be taken into
account: who are the populations at risks? Which chelates are involved?
Should the marketing authorisations be changed? On March 2016, the
European Commission triggered a procedure under article 31 of Directive
2001/83/EC and asked the Pharmacovigilance Risk Assessment Committee
(PRAC) to assess the impact of the new findings on the benefice/risk balance
of gadolinium chelates and to issue recommendation concerning the marketing

authorisations. The procedure included questions to the pharmaceutical
companies, and the organisation of an ad hoc expert group at the EMA. The
final conclusions are still awaited at the time of writing this abstract, but might
be public during ECR 2017.

Learning Objectives:

1. To learn about the current opinion and strategy of the regulatory authorities.
2. To learn about possible strategies to deal with the challenge of gadolinium
deposits.

3. To learn whether alternative contrast agents will become available in the

near future.

17:14
Panel discussion: After all that, what are you doing?

16:00 - 17:30 Room M 5

Joint Session of the ESR and the EANM

Common diagnostic guidelines on diabetic
foot, osteomyelitis and prosthetic joint
infection

Moderators:
V.N. Cassar-Pullicino; Oswestry/UK
A. Signore; Rome/IT

A-570 16:00

Guidelines on osteomyelitis (part 1)
L.M. Sconfienza; San Donato Milanese/IT (io@lucasconfienza.it)

Although the bone was one of the first organs to be evaluated in radiology, the
diagnosis of osteomyelitis still remains a challenge. Over time, plain
radiography, computed tomography and magnetic resonance imaging have
been variously used to detect acute and chronic osteomyelitis in different
locations of the body. On the other hand, nuclear medicine has been also used
with good diagnostic performance. From 2013 onwards, a collaboration
between ESR, EANM and the relevant clinical societies has taken place to
develop common guidelines on the topic. In this session, we present the
process which led to the development of these guidelines and the results of
such a work.
Learning Objectives:
1. To learn about the current literature evidence on the diagnosis of
osteomyelitis using radiological and nuclear medicine modalities.
2. To understand the consensus process that led to build common diagnostic
flowcharts on osteomyelitis.
3. To become familiar with diagnostic flowcharts on osteomyelitis involving
radiological and nuclear medicine modalities.
Author Disclosure:

L.M. Sconfienza: Equipment Support Recipient; Travel grants by Bracco
Imaging Srl / Esaote.

A-571 16:15

Guidelines on osteomyelitis (part 2)
A. Glaudemans; Groningen/NL (a.w.j.m.glaudemans@umcg.nl)

In this session the latest version of the joint guidelines on the imaging of
peripheral bone infection are presented. These guidelines have been prepared
with the collaboration of delegates from ESR, EANM, ESCMID and EBJIS. The
focus in this nuclear medicine part will be on the statements presented in the
guidelines that focus on nuclear medicine techniques.

Learning Objectives:

1. To learn about the current literature evidence on the diagnosis of
osteomyelitis using radiological and nuclear medicine modalities.

2. To understand the consensus process that led to build common diagnostic
flowcharts on osteomyelitis.

3. To become familiar with diagnostic flowcharts on osteomyelitis involving
radiological and nuclear medicine modalities.

A-572 16:30

Guidelines on prosthetic joint infection (part 1)
L.M. Sconfienza; San Donato Milanese/IT (io@lucasconfienza.it)

With ageing of general population, prosthetic substitution of joints has become
extremely diffuse. Prosthetic joint infection (PJI) is a complication occurring in
about 3% of patients undergoing prosthetic substitution of joints. The diagnosis
of PJI still remains a challenge. Over time, plain radiography, computed
tomography and magnetic resonance imaging have been variously used to
detect the presence of infection around metallic implants. On the other hand,
nuclear medicine has been also used with good diagnostic performance. From
2013 onwards, a collaboration between ESR, EANM and the relevant clinical
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societies has taken place to develop common guidelines on the topic. In this
session, we present the process which led to the development of these
guidelines and the results of such a work.
Learning Objectives:
1. To learn about the current literature evidence on the diagnosis of prosthetic
joint infection using radiological and nuclear medicine modalities.
2. To understand the consensus process that led to build common diagnostic
flowcharts on prosthetic joint infection.
3. To become familiar with diagnostic flowcharts on prosthetic joint infections
involving radiological and nuclear medicine modalities.
Author Disclosure:

L.M. Sconfienza: Equipment Support Recipient; Travel grants Bracco
Imaging / Esaote.

A-573 16:45

Guidelines on prosthetic joint infection (part 2)
O. Gheysens; Leuven/BE (olivier.gheysens@uzleuven.be)

The number of joint prosthesis replacements is still increasing due to an
increased life expectancy. Even though in the majority of patients, better joint
function and pain relief is obtained, prosthetic joint infection (PJI) is a
complication with an incidence between 2 and 4%, which leads to a high socio-
economic burden. Early diagnosis of PJI is of utmost importance to save the
prosthesis and joint function. In this session, we will present the latest joint
guidelines for the diagnosis of PJI. These guidelines have been prepared in
collaboration between EANM and ESR as well as the clinical societies (EBJIS
and ESCMID).

Learning Objectives:

1. To learn about the current literature evidence on the diagnosis of prosthetic
joint infection using radiological and nuclear medicine modalities.

2. To understand the consensus process that led to build common diagnostic
flowcharts on prosthetic joint infection.

3. To become familiar with diagnostic flowcharts on prosthetic joint infections
involving radiological and nuclear medicine modalities.

A-574 17:00

Guidelines on diabetic foot complications (part 1)
A. Leone; Rome/IT (a.leonemd@tiscali.it)

Soft tissue and bone superimposed infection involving the foot is one of the
most common long-term complications of diabetes mellitus. Diagnosing these
complications is crucial to make proper decisions regarding therapeutic
strategies, and should be clinically based on the presence of local or systemic
signs or symptoms of inflammation. However, a probable diagnosing is
reasonable if there are positive results on a combination of diagnostic tests
such as probe-to-bone, serum inflammatory markers, and imaging modalities.
Each imaging modality, however, does not provide enough information alone
and a multimodal approach should be used for an accurate diagnosis. In an
effort to provide guidance for diagnosing diabetes-related foot complications,
this presentation is divided into 3 parts: part 1 will review diabetic foot
complications and illustrate their major radiological imaging features. Part 2 will
present the consensus process that led to build common diagnostic flowcharts
on diabetic foot complications. Part 3 will illustrate some cases to become
familiar with these diagnostic flowcharts.

Learning Objectives:

1. To learn about the current literature evidence on the diagnosis of diabetic
foot complications using radiological and nuclear medicine modalities.

2. To understand the consensus process that led to build common diagnostic
flowcharts on diabetic foot complications.

3. To become familiar with diagnostic flowcharts on diabetic foot complications
radiological and nuclear medicine modalities.

A-575 17:15

Guidelines on diabetic foot complications (part 2)
A. Signore; Rome/IT (alberto.signore@uniroma.it)

In this session, we will present the latest version of the joint guidelines
prepared in collaboration between EANM and ESR on the imaging of infections
in  several musculoskeletal diseases, such as the diabetic foot,
spondylodiscitis, prosthetic joint infections and peripheral bone osteomyelitis.
These guidelines have been prepared also with the collaboration of other
clinical European societies such as the EASD, the ESCMID, the ESNR and the
EBJIS.

Learning Objectives:

1. To learn about the current literature evidence on the diagnosis of diabetic
foot complications using radiological and nuclear medicine modalities.

2. To understand the consensus process that led to build common diagnostic
flowcharts on diabetic foot complications.

3. To become familiar with diagnostic flowcharts on diabetic foot complications
radiological and nuclear medicine modalities.

B C D E F G S117




Postgraduate Educational Programme

Saturday, March 4




Postgraduate Educational Programme

08:30 - 10:00 Room A

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

E* 1321

Imaging of abdominal tumours
A-576 o08:30

A. Liver tumours
A. Luciani; Créteil/FR (alain.luciani@aphp.fr)

Imaging of liver tumours relies on optimal imaging instrumentation, thorough
understanding of the key underlying liver diseases, and on key diagnostic
elements. This session should provide attendees with the main elements
allowing an accurate management of patients suspected of baring liver
tumours. Current guidelines recommend that MRI and ultrasound, especially
contrast-enhanced ultrasound (CEUS) should be preferred to CT for the
diagnosis of benign liver tumours. The lecture will provide the opportunity to
review key diagnostic features of liver cysts, haemangiomas and focal nodular
hyperplasia (FNH). The differential diagnosis with liver hepatocellular
adenomas and the specific role of hepatobiliary contrast agents in that context
will also be discussed. Current guideline for the detection and characterisation
of patients with underlying chronic liver disease will be reviewed, including the
most up-to-date criteria for non-invasive HCC characterisation. Last, the
imaging management strategies of liver metastases will be presented.
Learning Objectives:

1. To become familiar with the differential diagnosis.
2. To identify the key imaging findings.
Author Disclosure:

A. Luciani: Grant Recipient; Bracco. Investigator; GEMS. Research/Grant
Support; GEMS, Siemens Helathcare. Speaker; GEMS.

A-577 09:15

B. Pancreatic tumours
C. Matos; Lisbon/PT (celso.matos@fundacaochampalimaud.pt)

Despite the advent of more and more sophisticated imaging techniques (US,
CEUS, EUS, MDCT, MRI, PET-CT) the diagnosis and staging of pancreatic
solid lesions remains a challenge. As for other organs and disease entities no
single imaging modality is perfect. Differential diagnosis and management
decisions are based on a mixture of clinical information and imaging findings
involving multiple modalities. This lecture will familiarise the attendees with old
truths, main challenges and new trends in the diagnosis of pancreas tumours,
differential diagnosis with pancreas inflammation, and in identifying features
that may help to select surgical candidates.

Learning Objectives:

1. To become familiar with the differential diagnosis.

2. To identify the key imaging findings.

08:30 - 10:00 Room B

Gl Tract

RC 1301

Difficult challenges in imaging the acute
abdomen

Moderator:
S.K. Puri; New Delhi/IN

A-578 0s:30

A. Perforation of the Gl tract
V. Maniatis; Aabenraa/DK (vmaniatis67@gmail.com)

Perforation of the gastrointestinal tract represents an emergency and life-
threatening condition. Causes of perforation may be traumatic (endoscopy,
blunt trauma, ingested foreign body), inflammatory (peptic ulcer disease,
diverticulitis, appendicitis, Crohn’s disease or other enteritis), bowel ischaemia
and neoplasms. Clinical diagnosis may be difficult and patients may be first
radiologically evaluated with plain radiographs or ultrasound but with limited
information in cases of perforation. CT scanning is by far the imaging method
of choice in cases of perforation. CT findings of gastrointestinal tract
perforation can be direct or indirect. Direct findings include free air or/and oral
contrast either intra- or retroperitoneal. Indirect findings comprise inflammatory
mass surrounding an appendicolith or a radiopaque foreign body. Non-specific
findings include bowel wall thickening, mesenteric infiltration, interloop free

fluid and abnormal bowel wall enhancement. With the use of both direct and
indirect findings, the sensitivity of CT in diagnosing gastrointestinal tract
perforation is up to 92%. False-positive results usually occur in post-operative
patients, where free air as a result of previous operation can be misdiagnosed
as a sign of anastomotic leak or iatrogenic bowel trauma. CT is also able to
depict the site of perforation with an overall accuracy between 82 and 90% and
the cause of perforation in up to 67% of cases. It is well documented that CT
plays a crucial role in the assessment of patients with gastrointestinal tract
perforations, by offering fast and accurate essential information to the clinicians
and enabling the most correct therapeutic choice.

Learning Objectives:

1. To learn about the main causes and clinical symptoms of Gl tract
perforation.

2. To become familiar with the imaging methods used to detect Gl tract
perforation and with relevant diagnostic algorithms.

3. To appreciate the important imaging appearances indicative of Gl tract
perforation. What should radiologists not miss?

A-579 09:00

B. Bowel obstruction
A.J.B.S. Madureira; Porto/PT (ajbmadureira@gmail.com)

Bowel obstruction is an important cause of surgical admissions for acute
abdominal pain, with high morbidity and mortality if left untreated. The
diagnosis can be suggested by plain abdominal films but CT plays a crucial
role in the diagnosis and management of these patients. It can confirm the
diagnosis, grade the severity of the obstruction, locate it, and provide the
aetiology. A dedicated technique is necessary and multiplanar reconstructions
are mandatory. The causes of small bowel obstruction can be divided into
intrinsic (inflammatory diseases, neoplasia), extrinsic (adhesions, hernias), and
intraluminal (gallstones, bezoars). The three most frequent causes of large
bowel obstruction are neoplasm, volvulus, and diverticulitis. The imaging
findings vary according to the cause, and some are very specific. CT can
provide a quick diagnosis and allow an early and optimal management of these
patients, contributing to an improved survival.

Learning Objectives:

1. To learn about the different types and causes of bowel obstruction.

2. To become familiar with relevant imaging signs in both small and large
bowel obstruction including complications.

3. To appreciate the most widely used imaging approach for detection and
evaluation of bowel obstruction.

A-580 09:30

C. Acute biliary conditions
C.D. Becker; Geneva/CH

Acute cholangitis is a serious condition which occurs most commonly in the
context of bile duct obstruction du to stone disease or strictures. Unless
diagnosed and treated correctly, acute cholangitis may lead to liver abscess
formation, septicemia and multiorgan failure. The role of noninvasive imaging
is to determine the presence of obstruction of the biliary tree, as well as its
level and its cause. Although ultrasonography or computed tomography are
most commonly used in the emergency situation, magnetic resonance imaging
offers the most detailed diagnostic results, especially with regard to the cause
obstruction. Depending on the level and the cause of bile duct obstruction,
decompression of the biliary tree may be done by means of minimally invasive
interventional techniques either via the endoscopic-retrograde or the
percutaneous-transhepatic approach. Acute gallbladder disease is most often
associated with calculous disease and obstruction of the cystic duct, although it
may also occur without the presence of calculi (acalculous cholecystitis).
Ultrasonography should always be used as the first line method in suspected
gallbladder disease.

Learning Objectives:

1. To learn about the most common pathologies leading to acute biliary
conditions.

2. To become familiar with the relevant multimodality imaging appearances in
this group of patients.

3. To appreciate the role of interventional radiology in the management of
these conditions.
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08:30 - 10:00 Room C

Special Focus Session

SF 13a

Cases I'll never forget in chest imaging
A-581 o08:30

Chairman'’s introduction
A.P. Parkar; Bergen/NO (apparkar@gmail.com)

Errors in radiology reporting occur regularly, and the underlying causes are
well studied and documented. Most errors are recognized early and do not
cause permanent harm, but sometimes the delays caused by errors lead to
serious harm to patients. The errors can be divided into perceptual
(observational) and cognitive (interpretative) errors, the prior being the most
common, up to 80% of errors. The pathology is not seen or observed, often as
it is hidden behind another structure or in an uncommon location. Sometimes
the reason why it was missed initially cannot be found when reviewed
retrospectively. In addition, an additional finding may be missed due to so-
called “satisfaction of search”. Cognitive errors are when the pathology is seen
but interpreted incorrectly. This may be because the reader is misled by
irrelevant clinical information, or simply lacks the knowledge to understand the
clinical relevance of the finding. In chest radiology, there are pitfalls in the plain
radiographs related to certain anatomical areas, to the way the image has
been performed (supine or with insufficient inspiration) or inherent limitations of
the modality. Lung cancers are frequently missed, and up to 50% of nodules
below 10mm are missed initially on radiography. A systematic approach to
reading chest radiographs and CT images is necessary to avoid common
reporting errors.

Session Objectives:

1. To become familiar with the common mistakes in chest imaging.

2. To understand the value and limitation of pattern recognition.

3. To appreciate the value of combing pattern recognition and clinical
information.

A-582 0s:34

Nodules (0.4-2 cm)
A.R. Larici; Rome/IT (annarita.larici@unicatt.it)

Errors in imaging interpretation are the principal causes that bring a radiologist
to remember a certain case for the whole life, and this eventuality may occur
both in chest radiographs and CT scans. Observer error is one of the most
important mechanisms leading to a misdiagnosis of a pulmonary nodule and
includes scanning error, recognition error, decision-making error and
satisfaction of search. Technical considerations, such as image quality and
patient positioning and movement, are also factors that can contribute to the
likelihood of missing lung nodules, mainly on chest radiographs. Nodule
characteristics also play a critical role and include size, conspicuity and
location. Up to 96% of nodules are less than 10 mm, with a reported
malignancy rate of 1-12%. These nodules may be easily missed on chest
radiographs, particularly if they show ill-defined margins or ground-glass
density, or if they are masked by superimposed chest structures or have
endobronchial location. To learn about chest anatomical details and to become
familiar with the possible appearance and differential diagnosis of pulmonary
nodules is helpful in avoiding misinterpretation. This presentation will cover the
learning objectives using side-by-side plain films and CT scans in most of the
selected cases, to help understand how to systematically review chest x-ray
and improve radiologist’s accuracy in interpreting this challenging topic.
Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-583 0s:43

Masses and consolidation (> 2 cm)
C.P. Heussel; Heidelberg/DE (heussel@uni-heidelberg.de)

A mass is any pulmonary, pleural, or mediastinal lesion seen on chest
radiographs as an solid or partly solid opacity greater than 3 cm in diameter
(Fleischner Society: Glossary of Terms for Thoracic Imaging, Radiology 246).
Radiologists are expected to identify masses sensitive and easy on chest x-
ray; however, detectability might be difficult due to, e.g. superimposition.
Consolidations, however, suffer mainly from correct differential diagnosis
taking clinical information into account. Knowledge of anatomy, sensibility to
the weaknesses of conventional radiology, and differential diagnoses are
helpful for correct image reading and interpretation. Similar to masses, a
consolidation appears as a homogeneous increase in pulmonary parenchymal

attenuation that obscures the margins of vessels and airway walls usually
giving an positive pneumobronchogram. Therefore, a series of abnormal chest
x-ray is demonstrated with giving the audience the possibility for own image
analysis like a quiz. Furthermore, characterization will be discussed in other
lesions.

Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-584 0s:52

Ground glass opacity
M.-P. Revel; Paris/FR (marie-pierre.revel@aphp.fr)

Ground glass opacity (GGO) is defined by a hazy increased opacity which
does not obscure the underlying vascular markings of the lung parenchyma. It
may result from a partial filling of the alveolar spaces, a thickening of the
alveolar walls or septal interstitium, or from a combination of these changes.
On CT, it is important to evaluate whether the GGO is focal or diffuse, and in
diffuse forms to look for homogeneity, distribution and ancillary findings such
as traction bronchiectasis, intralobular lines resulting in a crazy-paving pattern,
the presence of cysts, of lobule sparing. The main differential diagnosis is
mosaic perfusion, characterized by an asymmetry of vessels between the low
and high attenuating areas. Diffuse GGO may also be overlooked, but can be
suspected if the “dark bronchus sign” is present. To find out the cause, it is
important to take into account the chronicity of symptoms, the patient's immune
status, smoking history and preexisting medical condition.

Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-585 09:01

Reticular pattern
J. Coolen; Leuven/BE (johan.coolen@uzleuven.be)

When a collection of innumerable small linear opacities on CXR or HRCT
merges into an network we speak about reticulation. On HRCT it is one of the
imaging findings that may suggest the presence of a diffuse interstitial lung
disease (ILD). The Fleischner Society propose this ‘reticular pattern’ in the
glossary of terms, because this pattern approach is not purely descriptive but
already contains some interpretation of what is seen and hence narrows the
differential diagnosis. The key points are to identify the dominant types of linear
opacities (interlobular/perilobular/intralobular), to establish what portion of the
lung is predominantly involved (central/peripheral and upper/mid/lower zone)
and to describe the appearance of reticulation (smooth/nodular/irregular).
When all the radiological patterns (ground glass/nodular/honeycombing/mosaic
attenuation) or other radiological signs are correctly interpreted, the radiologist
must be aware whether these findings fit with acute disease or are more likely
to be associated with chronic inflammatory or even fibrotic change of lung
tissue. This format provides mostly a pattern-based specific diagnosis or a
shortened list of differential diagnoses. However, in ILD establishing the correct
diagnosis, mostly an integrated pathologic-radiologic-clinical correlation is
mandatory.

Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-586 09:10

Cystic pattern
S.R. Desai; London/UK

"no abstract submitted”

Learning Objectives:

1. To understand the anatomical and pathological basis.
2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-587 09:19

Airway abnormalities
E. Castafier; Sabadell/ES (ecastaner@tauli.cat)

Radiologists are crucial in the diagnosis of airway abnormalities. Conventional
radiography is the first step but often lesions are identified only when large.
MDCT plays an important role in the characterization of lesions and improved
planning for interventional procedures. The radiologist is often the first to
suggest the diagnosis of a diffuse tracheal disease. A systematic approach to a
large-airway lesion considers the focality or diffuseness of the lesion, the
airway that is involved, and whether the posterior airway membrane is
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involved. By noting the wall portion affected and its abnormal characteristics
sometimes a diagnosis can be suggested. Some entities cause circumferential
wall  thickening (Wegener's granulomatosis, amyloidosis, intestinal
inflammatory disease), whereas others affect mainly the tracheal cartilage
(relapsing polychondritis, tracheobronchopathia osteochondroplastica). We will
review the anatomy and histology of the airways, and present some
demonstrative cases. Most errors in diagnosing central airway disease are
caused by our failure to look at these structures. If we remember to look at the
airways, we usually have no difficulties in recognizing disease.

Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-588 09:28

Vascular abnormalities
M. Das; Maastricht/NL

"no abstract submitted”

Learning Objectives:

1. To understand the anatomical and pathological basis.
2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

A-589 09:37

Pleural disease
C. Beigelman; Lausanne/CH

Common reporting errors regarding pleural disorders may be related to the
difficult recognition of findings with chest x-ray such as those related to a
pneumothorax in supine position or intrafissural in location. The projection of a
device or the presence of an underlying lung disease such as bullae of
emphysema may also be responsible of an underestimation (satisfaction of
search) of a pneumothorax. All these mistakes are usually solved using CT.
Errors in interpretation may also delay the accurate diagnosis. This is
especially the case for focal pleural thickening (PT) that may be related to
typical pleural plaques, but may also correspond to normal structures, previous
tuberculosis, pleural metastasis, silicosis, or other rarer conditions.
Furthermore, postero-basal PT in supine examination may be reversible on
prone position. In all cases, a careful analysis of other CT findings, of previous
imaging studies and the clinical history (previous malignancy, talc pleurodesis)
are determinant for the final diagnosis. Features suggestive of malignancy
include circumferential pleural thickening, nodular pleural thickening, parietal
pleural thickening greater than 1 cm and mediastinal pleural involvement.
However, atypical aspects such as pleural effusion even without plaque and
pleural irregularity may be observed in mesothelioma and slight changes in the
mediastinal or interlobar pleura should be considered suspicious of this
diagnosis. The correct recognition of such potential pitfalls will ensure the best
diagnostic quality for the patients.

Learning Objectives:

1. To understand the anatomical and pathological basis.

2. To learn about typical diagnoses and differentials.

3. To appreciate typical caveats and pitfalls.

09:46
Panel discussion: How to avoid common mistakes in the interpretation of
chest imaging?

08:30 - 10:00 Room O

Special Focus Session

SF 13b

Cardiac imaging in prevention and
screening: who, when and how?
A-590 0s:30

Chairman's introduction
T. Leiner; Utrecht/NL (t.leiner@umcutrecht.nl)

The widespread availability of ultrasonography, multidetector row CT and fast-
gradient MR systems has enabled high-quality cardiac imaging in many
centres. This has converged with the recognition that early and subtle
alterations in cardiac structure and function can be detected before becoming
clinically relevant. In this session, we explore the role of cardiac imaging in
prevention and screening. In the first part, the role of cardiac imaging in
athletes is discussed, including the ability of imaging techniques to differentiate
effects of physical training from cardiac disease. The second lecture will focus

on the complementary role of imaging in individuals with elevated cardiac risk
factors over clinical risk scoring systems. The third lecture will cover the role of
imaging in screening for cardiac disease of suspected or known genetic origin.
Session Objectives:

1. To recognise and interpret cardiac alterations in athletes, individuals with
elevated cardiac risk factors and patients with suspected genetic cardiac
disease.

2. To understand when and in whom cardiac imaging is indicated according the
best available evidence today.

3. To perscribe practical MR and CT approaches in populations that qualify for
prevention and screening using imaging.

Author Disclosure:

T. Leiner: Board Member; Society for Cardiovascular Magnetic Resonance
(SCMR), European Society for Magnetic Resonance in Medicine and Biology
(ESMRMB). Grant Recipient; Netherlands Heart Foundation, Technology
Foundation STW, Netherlands Organisation for Scientific Research,.
Research/Grant Support; Bayer, Bracco, Philips. Speaker; Philips.

A-591 0s:35

Cardiac imaging in athletes: what is normal, what is abnormal?
B.K. Velthuis; Utrecht/NL (b.k.velthuis@umcutrecht.nl)

High levels of sports training generate physiological cardiac adaptation with
balanced increase in biventricular size and ventricular hypertrophy. The degree
of ventricular dilatation and myocardial wall thickness depends on several
factors, including sex, ethnicity, sport discipline, training level and doping.
Understanding these changes is essential to distinguish normal variance and
sport-adaptation from mild forms of cardiomyopathy. The largest dimensions
are usually seen in male endurance athletes. African/Afro-Caribbean athletes
can show higher wall thickness and more hypertrabeculation which should not
be confused with hypertrophic or non-compaction cardiomyopathy. Long-term
high-level endurance sports can induce atrial fibrillation, myocardial fibrosis,
more coronary artery calcification and ARVC-like right ventricular dilatation and
arrhythmias. Cardiac events in young athletes (<35 years of age) are rare and
mostly caused by cardiomyopathy, channelopathies, malignant coronary artery
anomalies and myocarditis. Echocardiography is the first imaging investigation
if screening reveals abnormalities or athletes are symptomatic, but cardiac MRI
is the most all-round imaging modality. Cardiac MRI is better for assessing
possible cardiomyopathies, myocardial fibrosis and ischaemia detection. Most
cardiac events occur in older male recreational sportsmen and the majority are
related to atherosclerotic coronary artery disease (CAD). Low-dose coronary
CT, with non-contrast CT to evaluate coronary artery calcium and CT
angiography to assess the full extent of the atherosclerotic burden and degree
of stenosis, has additional value to a sports-medical examination for screening
older athletes or in athletes with atypical complaints. Cardiac events can be
triggered by demand ischaemia, even without a significant coronary stenosis.
Learning Objectives:

1. To recognise the spectrum of cardiac alterations due to physical activity and
how to differentiate these from disease.

2. To understand the differences in cardiac alterations due to different types of
physical activity and training duration.

3. To understand the benefits and limitations of coronary CT in athletes.

A-592 0s:58

Screening of individuals with cardiac risk factors: what to look for?
M. Dewey; Berlin/DE (marc.dewey@charite.de)

Addressing patients with an increased cardiac risk clinically is difficult.
Magnetic resonance (MR) imaging and/or computed tomography (CT) might
improve the discrimination of patients with an increased cardiac event risk from
those without. The strengths and weaknesses of MR imaging and CT will be
discussed. Randomised controlled trials such as PACC, FACTOR-64 and
EISNER as well as large-scale population studies such as MESA, SHIP,
SCAPIS, UK Biobank, German NaKo, and ROBINSCA will be introduced.
Finally, | will outline when and in whom cardiac imaging might be beneficial as
a screening approach to better target preventive therapies.

Learning Objectives:

1. To understand the role of imaging techniques in patients with elevated risk
for cardiovascular events.

2. To understand the strengths and weaknesses of different imaging
modalities.

3. To understand when and in whom cardiac imaging is indicated.

Author Disclosure:

M. Dewey: Author; “Coronary CT Angiography”, Springer, 2009, “Cardiac
CT”, Springer 2011 and 2014. Consultant; Guerbet. Patent Holder; Joint patent
with Florian Michallek on dynamic perfusion analysis using fractal analysis.
Research/Grant Support; Heisenberg Program of the German Research
Foundation (DFG) for a Professorship (DE 1361/14-1), FP7 Program of the
European Commission for the randomized multicenter DISCHARGE trial
(603266-2, HEALTH-2012.2.4.-2),
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European Regional Development Fund (20072013 2/05, 20072013 2/48),
German Heart Foundation/German Foundation of Heart Research (F/23/08,
F/27/10), Joint program of the DFG and the German Federal Ministry of
Education and Research (BMBF) for meta-analyses (01KG1013, 01KG1110,
01KG1210), GE Healthcare, Bracco, Guerbet, Toshiba Medical System.
Speaker; Toshiba Medical Systems, Guerbet, Cardiac MR Academy Berlin,
Bayer-Schering. Other; Cardiac CT Courses in Berlin: www.ct-kurs.de,
Institutional master research agreements with Siemens Medical Solutions,
Philips Medical Systems, Toshiba Medical Systems. Terms of arrangements
are managed by the legal Dept. of Charité Berlin.

A-593 09:21

Evidence base and guidelines for screening genetic cardiac diseases
J. Moon; London/UK

"no abstract submitted"

Learning Objectives:

1. To review cardiac imaging findings that can provide clinically important
information in patients with suspected genetic cardiac disease.

2. To understand when and in whom cardiac imaging is indicated for screening
for manifestations of genetic diseases involving the heart.

09:44

Panel discussion: Who, when and how to screen?

08:30 - 10:00 Room N

Head and Neck

RC 1308

Post-treatment imaging of the head and
neck

A-594 0s:30

Chairman's introduction
H.B. Eggesbg; Oslo/NO (h.b.eggesbo@medisin.uio.no)

Head and neck cancer in the Western countries accounts for 3-4% of all
cancers. Worldwide incidence is estimated to be 500,000, in Europe 250,000.
Three times as many men as women are affected. Squamous cell carcinoma
constitutes more than 80% of the head and neck cancers. Though, the
histopathology depends on the anatomical region. At the time of the diagnosis
1/3 is in stage | or Il and 2/3 in stage Ill or IV. The recurrence rates for stage |
and Il is relatively low, with 5-year survival of 70-90%. However, the risk of a
secondary primary cancer after radiation therapy (RT) may be higher than the
risk of recurrence. For stage Il and IV, the local recurrence rates vary from 25
to 80%), and metastases from 10 to 30%. 5-year survival is 10-55%. For stage |
and I, the treatment options are surgery and/or RT, while for stage Ill and IV
chemo- and RT are the main options. Common for all treatments are major
alterations to the treated tissue that challenge the post-treatment imaging
interpretation, independent of modality. This session will focus on expected
changes after RT and surgery, including the most frequent surgical
procedures. Then finally, when and how to perform post treatment imaging, to
depict early cancer recurrence.

Session Objectives:

1. To become familiar with different ways of treatment.

2. To understand post-surgical and post-RT complications.

3. To know how to follow-up patients in order to depict early recurrence.

A-595 0s:35

A. Normal findings after radiotherapy
R. Hermans; Leuven/BE (Robert. Hermans@uzleuven.be)

After radiotherapy, imaging may be used to monitor tumour response, and to
detect recurrent or persistent disease before it becomes clinically evident.
Early tumour recurrence may be difficult to distinguish from treatment-induced
tissue changes. Therefore, the expected imaging changes after radiotherapy of
a head and neck cancer should be well known. These tissue changes depend
on the radiation dose, the irradiated volume, and the time elapsed since
treatment. Reticulation of fat layers, retropharyngeal space oedema,
postirradiation sialadenitis, lymphatic tissue atrophy, and thickening of the
pharyngeal and laryngeal structures may be seen. These expected tissue
changes often appear symmetrical, unless asymmetric radiation portals were
used. However, at the site of a bulky tumour, scar tissue may cause an
asymmetric appearance also after successful treatment. Therefore, obtaining a
baseline CT or MR study after therapy for a neoplasm with a high risk for
recurrence is recommended, best 3-6 months post-treatment. By comparing
subsequent studies with this baseline study, tumour recurrences or treatment

complications can be detected with more confidence. Some recommend PET-
CT as initial baseline study, as this technique has a high negative predictive
value; the positive predictive value is lower, as therapy-induced inflammatory
changes may cause false-positive results. Tissue necrosis is a rare
complication of radiotherapy in the head and neck region, usually appearing
late after treatment. Both soft tissue, cartilage and bone necrosis may be
encountered; differentiation from tumour recurrence at an early stage may be
difficult. Other long-term complications may occur, such as development of a
secondary tumour.

Learning Objectives:

1. To get acquainted with changes in tissues during and after radiotherapy.

2. To understand expected changes after radiotherapy in CT and MR imaging.
3. To recognise treatment complications from expected tissue changes after
radiotherapy.

A-596 o0s:58

B. Normal findings after surgery
A. Trojanowska; Lublin/PL (agnieszka30@yahoo.com)

Nowadays, the management of head and neck cancer involves
multidisciplinary evaluation and treatment, which usually includes surgery,
radiation therapy and chemotherapy. The various approaches to surgical
resection and tissue reconstruction, the types of neck dissection, different
radiation therapy techniques and the addition of concurrent and neoadjuvant
chemotherapy regimens may complicate imaging findings. Differentiating post-
treatment changes from tumour recurrence with the use of different imaging
modalities is challenging because of the presence of altered anatomy
secondary to resection, flap reconstructions, oedema, inflammation and the
presence of scar tissue. Therefore, it is essential to be familiar with normal
findings after surgery and radiotherapy, to distinguish these characteristics
from tumour recurrence and treatment-related complications.

Learning Objectives:

1. To get acquainted with most frequent surgical procedures in head and neck.
2. To understand how to evaluate post-surgical patients.

3. To learn how to assess microvascular flaps.

A-597 09:21

C. Treatment monitoring for early detection of recurrence
A.D. King; Hong Kong/HK (king2015@cuhk.edu.hk)

Head and neck tumour recurrence occurs in ~25-50% of patients with
squamous cell carcinoma treated by CRT, the majority occur “in field” and are
detected on the post-treatment assessment or within 3 years of follow-up.
Imaging aims to identify early recurrence amenable to curative salvage surgery
and avoid unnecessary biopsy or surgery. Reported size criteria for recurrence
include 21cm primary focal mass and 21cm nodal short axis/<75%-90% size
reduction. However, size criteria have limitations, notably in HPV+ disease
which is associated with large sterile post-treatment nodes. Extracapsular
tumour spread and persistent necrosis are also inaccurate signs of persistent
nodal disease. The main advantages of MRI over CT are T2 and diffusion-
weighted images. Tumour recurrence has similar signal intensity to the pre-
treatment tumour, T2 intermediate signal and restricted diffusion (b-1000 high
+ ADC map low signal), compared to inflammation (high signal) or mature scar
tissue (low signal) on the T2 images and ADC maps. Contrast enhancement
tends to be moderate in recurrence and between that of mature scar tissue
(mild/absent) and granulation tissue/inflammation (marked), but there is
overlap on the conventional T1W post-contrast images. False-negative findings
arise from microscopic disease such as that found at tumour margins or in pre-
treatment occult nodal metastases, and also from small/infiltrating tumours
mixed with benign post-treatment change. False-positive findings arise from
post-treatment changes, especially granulation tissue/inflammation, sterile
component of necrotic node (ADC map low signal) and complications such as
radionecrosis, radiation-induced tumours and granulomatous polyps.

Learning Objectives:

1. To get acquainted with problem of recurrence in imaging studies.

2. To understand how to estimate signs of recurrence on CT and MRI.

3. To learn about false positive and false negative findings.

09:44
Panel discussion: What are the challenges in differentiating post-
treatment changes from tumour recurrence?
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08:30 - 10:00 Studio 2017

Genitourinary

RC 1307

Management of incidental findings in the
genitourinary tract

Moderator:
R.H. Oyen; Leuven/BE

A-598 0s:30

A. Adrenals
L.E. Derchi; Genoa/IT (derchi@unige.it)

Adrenal gland abnormalities are unexpectedly identified in 5% to 8% of
abdominal imaging studies. Most of them are benign and a source of little or no
concern; others are potentially fatal. Clinical and imaging criteria make
differentiation between benign and malignant lesions possible in most cases.
When there is no history of malignancy, adrenal lesions are almost always
non-malignant (usually an adenoma), while in subjects with known malignancy
up to 50% of them are malignant, and most metastatic. Imaging criteria based
on macroscopic appearance of these lesions can easily identify those
containing mature fat (myelolipomas), the hyperdense haematomas and fluid-
filled cysts. However, when lesions have non-specific appearance it is
necessary to analyse their structure with lipid-sensitive techniques (density
measurement at unenhanced CT; chemical shift evaluation at MR), using
perfusion/wash-out imaging after contrast medium injection (absolute or
relative percentage wash-out calculation) or with metabolic imaging during PET
and CT/PET studies. This presentation will discuss how to behave when an
unexpected adrenal lesion is detected and how to proceed in its diagnostic
workup.

Learning Objectives:

1. To understand the definition of incidental findings in adrenal pathology.

2. To learn about the imaging characteristics of common adrenal incidental
masses.

3. To become familiar with the algorithm approach and evidence-based
recommendations for management of adrenal incidentalomas.

A-599 09:00

B. Kidneys
H.C. Thoeny; Berne/CH (harriet.thoeny@insel.ch)

Cystic and small solid renal masses are frequently detected incidental renal
lesions with increasing incidence in the elderly population. Therefore, renal cell
carcinomas are also increasingly detected as incidental findings on imaging.
Nephron-sparing surgery has been the method of choice for the treatment of
small solid renal masses. However, a large percentage of these solid renal
lesions is benign and most of the incidentally detected malignant renal tumours
such as renal cell carcinomas (RCCs) are smaller, with lower stage and are
less aggressive than symptomatic RCCs. In addition, a correlation with size of
the solid lesion and growth rate has been described ranging from 0.13 to 0.31
cm per year. Therefore, active surveillance is now a more frequently applied
approach to deal with these incidentally detected small solid renal lesions (<3-
4cm). Whereas in solid enhancing lesions <1cm in diameter active surveillance
is the treatment of choice at any age, in larger lesions management is mainly
depending on clinical factors including the age and the performance state of
the patient. The role of the radiologist is to exclude benign lesions such as
Bosniak | and Il cysts and angiomyolipomas as well as non-neoplastic
conditions mimicking a tumour (infection, infarct, vascular anomalies and
aneurysms). In patients with small solid renal lesions stratified for active
surveillance close follow-up with note of the growth rate has to be performed
not to miss the time point of delayed treatment in case of a fast growth rate or
clinical progression.

Learning Objectives:

1. To understand the definition of incidental findings in renal pathology.

2. To learn about the imaging characteristics of common renal incidental
masses, namely cystic.

3. To become familiar with the algorithm approach and evidence-based
recommendations for management of renal incidentalomas.

A-600 o09:30

C. Adnexa

C.S. Balleyguier1, T.M. Cunhaz, N. Perrot3, F.M. Danza4,

I. Thomassin-Naggara®; "Villejuif/FR, *Lisbon/PT, *Paris/FR, *Rome/IT
(Corinne.BALLEYGUIER@gustaveroussy.fr)

Incidental adnexal lesions are non-symptomatic lesions diagnosed on
ultrasound, CT or MRI performed for an unrelated reason. They have
increased in frequency with increased use of cross-sectional imaging. The
majority is benign, even in patients with known malignancy or postmenopausal
women. However it is important to reliably differentiate malignant from benign
lesions to avoid delays in treating ovarian cancer and prevent unnecessary
interventions in benign lesions. To try to characterise these findings, age,
menopausal status, previous medical and family history and tumour marker
such as CA 125 have to be known. Further management will depend on
whether the lesion is clearly benign or malignant, or indeterminate. Specific
diagnoses have to be suggested in case of fatty content (teratoma, lipoid cell
tumour, ...), calcified content (ovarian leiomyoma, teratoma, brenner struma,
...), and in extra-gynaecological origin (lipoleiomyoma, pelvic teratoma,
liposarcoma, ...). Diagnostic algorithms in cystic and solid incidentaloma will be
presented in this session, including differential diagnoses. A specific focus will
be made on diagnostic strategy in post-menopausal cystic ovarian lesions.
Treatment strategy will also been described.

Learning Objectives:

1. To understand the definition of incidental findings in adnexal pathology.

2. To learn about the imaging characteristics of common adnexal incidental
masses.

3. To become familiar with the algorithm approach and evidence-based
recommendations for management of adnexal incidentalomas.

08:30 - 10:00 Room L 8

E? - Rising Stars Programme: EFRS Radiographers' Basic
Session

The professional roles of the radiographer
A-601/A-602 08:30

Introduction
H.H. Hjemly; Oslo/NO (hakon@radiograf.no)
D. Katsifarakis; Athens/GR (d_katsifarakis@yahoo.gr)

The session will highlight the variety of professional pathways radiographers
have the opportunity to persuade, emphasising how to conduct service need
analysis as a driver for development and the education required to underpin
radiographer advanced and consultant practice. It will present and discuss the
pathway from clinical practice to management, requirements to ensure a
successful transition from clinical practice to management and challenges
encountered during the transition and at management level. It will also present
how radiographers can have an academic career and/or become a researcher,
the main areas of work for radiographer academics in research, teaching and
administration. Radiographers are attractive for vendors of medical imaging
industry and an experience-based presentation on this possibility will discuss
why radiographers should make the move, the breadth of available
opportunities, demands of industry and role progression opportunities.

A-603 0s:35

Becoming a clinical radiographer: role, role development and
specialisation
N.H. Woznitza; London/UK (nicholas.woznitza@nhs.net)

Worldwide there has been sustained and significant increases in the number of
imaging investigations, driven by an ageing population, new and emerging
technologies and dissemination of practice. Radiographers are fundamental to
the diagnostic pathway, are integrated into clinical teams and have a unique
position from which to improve patient care and outcomes. Clinical
radiographers have a varied career pathway, from graduate radiographer to
consultant practitioner. Key opportunities for career development will be
discussed, as well as an introduction to the evidence base that underpins
radiographer reporting. To facilitate role development for radiographers, an
outline of service need analysis will be included. The education required to
underpin radiographer advanced and consultant practice will be identified. Key
points covered: challenges facing a newly qualified radiographer in settings
with limited radiologist cover. Becoming a reporting radiographer, with
education and audit requirements. Progression from advanced to consultant
practice, including research evidence to support role development.
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Learning Objectives:
1. To understand the opportunities for different career pathways across the
radiography profession.
2. To be aware of the educational requirements underpinning each of the
different careers which will be presented within the session.
3. To support radiographers in making choices about their own career
development and career pathway.
Author Disclosure:

N.H. Woznitza: Research/Grant Support; College of Radiographers.

A-604 0s:53

Becoming a clinical manager
E. Kelly; Galway/IE (eileenma.kelly@hse.ie)

Making the transition from clinical practice into clinical management requires
extensive consideration. For some the transition results from ‘stepping up’ into
the role of clinical manager while others actively pursue promotion to
management and undertake formal managerial studies in preparation for the
challenges encountered in a management role. Pre-requisites for a managerial
role include excellent communication and people skills, excellent
organisational, administrative and project management skills and the ability to
adapt in a rapidly changing environment. While it is not essential in Ireland to
possess a managerial postgraduate qualification a manager does require six
years of post-graduate experience. The role of a clinical manager can be
extremely fulfilling with the ability to improve the service provided to patients
and support and develop staff in their own professional roles. Managers also
encounter many challenges including budget restrictions which impact on
technology advances and education and development and ultimately on the
quality of service delivery. However, a successful clinical manager overcomes
those daily challenges through continued commitment in effective leadership
and by empowering and motivating staff.

Learning Objectives:

1. To understand the opportunities that may be available for clinical managers.
2. To be aware of the requirements and qualifications needed for this role.

3. To support prospective radiographers when choosing a managerial role.

A-605 09:11

Becoming an academic and/or researcher
S.J. MacKay; Liverpool/lUK (S.Mackay@liverpool.ac.uk)

This talk will begin with a description of the role of the radiographer as an
academic/researcher drawing on the recognised role from the UK experience.
It will explain the main areas of work for radiographer academics in research,
teaching and learning and administration. It will then describe the educational
requirements to obtain an academic/research post in the UK. Finally, it will
discuss the opportunities available for a career in research and academia.
Learning Objectives:

1. To understand the role of the radiographer as an academic person and
researcher.

2. To be aware of the educational requirements underpinning this career
pathway.

3. To support radiographers by providing the required information on the
opportunities in these fields.

A-606 09:29

Working in industry
P. Doherty; Forchheim/DE (doherty.patrick@siemens.com)

The healthcare environment is one which is rapidly changing. Consolidation
and industrialisation of services are changes which are evident worldwide.
Industry partners are evolving to meet these changes. This evolution places
unique demands on these companies and one integral cohort of employees for
such companies are those who have clinical training. For imaging companies,
radiographers are uniquely positioned to leverage their extensive training in a
wide variety of areas. The potential for radiographers is vast, but it is
imperative that radiographers entering into industry are not only aware of the
unique challenges associated with the transition but also of the unlimited
rewards that can be attained.

Learning Objectives:

1. To understand the opportunities of working in industry.

2. To be aware of the fast developments that take place in industry and be
knowledgeable of the requirements to occupy such a post.

3. To provide the necessary support for radiographers in making the choices to
pursue a career in industry.

09:47
Discussion, questions and conclusion

08:30 - 10:00 Room E1

Breast

RC 1302

Rethinking ductal carcinoma in situ (DCIS)
Moderator:
F. Pediconi; Rome/IT

A-607 o0s:30

A. New radiologic-pathologic knowledge on DCIS
A. Frigerio; Turin/IT (alfonso.frigerio@gmail.com)

A modern rethinking of ductal carcinoma in situ must take off from the
awareness of the utter inadequacy of the terminology currently in use. Already
in 1976, Jensen, Rice and Wellings remarked that "ductal carcinoma in situ of
the human breast is of lobular (acinar) origin". While the latest (2012) WHO
Classification decided to omit the name 'ductal' from the definition of the most
common type of invasive breast carcinoma, it still failed to recognize the
inconsistency of this descriptor for its intra-epithelial counterpart. It is time to
move to a new inter-disciplinary approach where a mutually respectful
interaction between radiologists and pathologists should take full advantage of
new imaging techniques and new pathologic methods to achieve better
characterization of the different types of breast lesions and their clinico-
biological potential. A new classification and terminology based on the site of
tumour origin (acinar vs ductal), as best displayed by diagnostic imaging paired
with modern pathologic techniques as large-format histologic sections, should
open the way to a better understanding of the lesion biology, eventually
improving treatment planning decisions. This lecture will include a discussion
of different subtypes of in situ lesions neoductgenesis as an important feature
that should be recognized and reported, the potential of mammographic
tumour features as synergistic prognostic factors alongside classical
pathological and modern molecular patterns. Overcoming long-lasting barriers
to effective communication would be the prerequisite to a new professional
setting where all specialists involved mutually enhance the benefits of their
clinical knowledge.

Learning Objectives:

1. To learn about different types of DCIS.

2. To become familiar with risk of developing a cancer.

3. To appreciate the radiologic-pathologic correlations.

A-608 09:00
B. Diagnosing DCIS
S. Schrading; Aachen/DE (sschrading@ukaachen.de)

The presentation gives an overview over the current role and recent data of
dynamic contrast-enhanced (DCE) breast MRI for diagnosis ductal carcinoma
in situ (DCIS). Special attention is paid on the description and illustration of
typical imaging features as well as pitfalls and difficult differential diagnosis of
DCIS at MRI. In addition, the impact of DCE MRI on DCIS treatment and
recent discussion on overdiagnosis and overtreatment of DCIS are discussed.
Learning Objectives:

1. To learn about the evidence based on MRI in evaluating DCIS.

2. To become familiar with different imaging appearance of DCIS.

3. To appreciate added value of MRI for diagnosis.

A-609 09:30

C. Reducing overtreatment of DCIS
M.G. Wallis; Cambridge/UK (matthew.wallis@addenbrookes.nhs.uk)

Breast screening has led to an inexorable rise in the number of women living
with a diagnosis of DCIS predominantly but not exclusively as a result of the
detection of micro-calcification. It is clear from long-term follow-up that
conventional treatment fails the 15 to 20% who develop invasive disease a few
of whom then die from breast cancer. There is larger group that never
progresses with in their lifetime which means we have either cured them or just
overtreated them. Traditional pathology and genetics suggest that there is a
low-risk group that either never progresses or if they do, they develop ‘low-risk’
invasive disease. | will describe the 3 international trials LORIS (The LOw RISk
DCIS trial), LORD (LOw Risk DCIS) & COMET (Comparison of Operative
versus Medical Endocrine Therapy for Low-Risk DCIS); in particular,
commenting on their differences. Using LORIS as my main example | will
discuss how we have attempted to resolve the hurdles of setting up a ‘no
treatment trial’ and talk about some of the lessons learnt from successfully
steering LORIS from feasibility to full trial. Anecdotally patient views have been
more entrenched than those of surgeons and to my surprise the radiology
second opinion service set up to reduce the risks of ‘active monitoring’ up by
annual VAB has not been overwhelmed.
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Learning Objectives:

1. To learn about the risk of overdiagnosis and overtreatment.
2. To become familiar with the risk of avoiding surgery.

3. To appreciate the prospective for the future.

08:30 - 10:00 Room E2

Neuro

RC 1311
White spots in the brain

Moderator:
E. Maj; Warsaw/PL

A-610 o0s:30

A. White spots and blots in the brain: what are they?
T.A. Yousry; London/UK (t.yousry@ucl.ac.uk)

White matter lesions (WMLs) often present a diagnostic challenge. They can
be incidental, associated with ageing, or reflect an underlying disease. The
differential diagnosis is, therefore, wide reaching from vascular, such as small
vessel disease (SVD) to inflammatory causes, such as multiple sclerosis (MS).
Although the clinical presentation often leads to the right diagnosis, overlap in
the clinical presentation as well as in the MR findings is frequent. The correct
interpretation of the corresponding imaging is, therefore, essential. To be able
to put WMLs in the right context, they need to be categorised and related to
their pathological substrate, which is the basis for the nomenclature that should
be used. MRI criteria have been developed to support the differential
diagnosis. They are based among other features on shape (oval in MS),
distribution (subcortical in MS, basal ganglia in SVD), enhancement (MS),
involvement of spinal cord (MS) and occurrence of other changes (lacunes and
microhaemorrhages in SVD). New findings from 7T high-field MRI have
contributed to the development of new criteria, such as the central vein in MS
lesions, which can be also identified at 3T. These findings determine the
imaging strategy that needs to be adopted. This strategy also needs to take
into account the MRI criteria to diagnose MS - the 2010 “McDonald criteria” -
which are based on the demonstration of dissemination in space (DIS) and
time (DIT) and after exclusion of alternative causes.

Learning Objectives:

1. To understand what white spots are.

2. To make differential diagnoses in brain white spots.

3. To demonstrate how to study patients with brain white spots.

Author Disclosure:

T.A. Yousry: Advisory Board; Biogen Idec; Genzyme, Ixico. Board Member;
Neuroradiology. Grant Recipient; Medical Research Council, MS Society of
Great Britain and Northern Ireland, Stroke Association, British Heart
Foundation, Wellcome Trust. Speaker; Novartis.

A-611 09:00

B. How can | improve my reporting of T2-hyperintense lesions?
A. Rovira-Cafiellas; Barcelona/ES (alex.rovira@idi.gencat.cat)

Focal white matter bright spots on T2-weighted images (BS) are commonly
observed on brain MRI, not only in the elderly, but also in middle-aged
subjects, particularly those with migraine or chronic headache. In addition, a
large list of different disorders should be considered in these patients as
hypoxic-ischaemic vasculopathies, multiple sclerosis, primary and systemic
vasculitis and acquired metabolic and toxic conditions, among others. While it
is recognized that a combination of findings from clinical history, physical
examination and laboratory tests is commonly required to correctly establish a
firm and clear etiological diagnosis, a detailed analysis of different MRI
features should also be considered essential, e.g. lesions shape, size and
distribution; contrast-uptake; associated structural lesions (microbleeds,
infarctions, etc.). Knowledge of these features, will assist the diagnostic workup
of patients presenting with BS and should be considered a first step to take full
advantage of the potential of MRI, and in doing so should result in a reduced
chance of misdiagnoses and facilitate the correct diagnosis of sometimes
treatable disorders. Detailed description of these features and their
interpretation must be translated into a written and structured radiological
report, which should be accurate with inclusion of relevant positive and
negative findings and clinically focused, to properly assist with the further
management of these patients. These standardized reports are more time-
efficient than simply dictation, support analysis for research and decision
support and improve communication of radiology results, which has important
clinical implications in the management of patients presenting with brain BS.

Learning Objectives:

1. To understand if it is possible to use a structured report with white brain
abnormality.

2. To learn how to define a comprehensive imaging protocol for those patients.
3. To appreciate the role of modern imaging techniques for defining white brain
hyperintense T2 lesions.

A-612 09:30

C. Is there a need for quantitative reporting of white matter lesions?
W. van Hecke; Antwerp/BE (wim.vanhecke@icometrix.com)

Brain white matter lesions occur in different brain disorders, such as vascular
disease, dementia, multiple sclerosis, etc. As the number, location, shape and
size of these lesions are relevant for diagnosis, follow-up or clinical decision
making, they should be assessed in the radiological report. However, studies
have demonstrated that a visual evaluation of white matter lesions is labour
intensive and observer dependent, leading to a low reproducibility of the
reported values. In recent years, image processing techniques were developed
to obtain quantitative white matter lesion information in a semi-automatic or
automatic way. Some of these techniques are now also approved for and
available in a clinical routine setting, allowing to integrate quantitative
information on brain white matter lesions in the radiological report.
Learning Objectives:

1. To understand the importance of quantitative analysis in white matter
lesions.
2. To show how to perform the quantitative analysis.
3. To understand the importance of follow-up in patients with white matter
lesions.
Author Disclosure:

W. van Hecke: Board Member; icometrix. Founder; icometrix.

08:30 - 10:00 Room F1

E® - European Diploma Prep Sessions

E® 1323
Chest

A-613 0s:30

Chairman's introduction
J. Vilar; Valencia/ES

Session Objectives:

1. To understand the most important signs in chest imaging.

2. To learn the imaging features of benign and malignant lesions of the lung.
3. To become familiar with the imaging appearance of common lesions of the
mediastinum, pleura and chest wall.

4. To understand the role of different imaging modalities including hybrid
imaging in diagnosing and staging neoplasms of the chest.

A-614 0s:36

A. Fundamentals of chest imaging
D. Tack; Baudour/BE (denis.tack@skynet.be)

This lecture intends to review the basic technical requirements for performing
chest radiographs and chest CT, the radiation dose descriptors suited for CXR
and CT, the basic anatomical landmarks for image interpretation and
numerous signs in chest imaging used for radiographic or CT examinations. In
addition, rules for checking for lines and tubes will be illustrated with quiz
cases.

Learning Objectives:

1. To learn the anatomy and normal variants of the respiratory system, heart
and vessels, mediastinum and chest wall and to confidently identify these on
radiographs, CT and MRI.

2. To understand the technical aspects, exposure doses and post-processing
of radiographs and CT of the chest.

3. To gather an in-depth understanding of the most common chest radiography
signs (including silhouette sign, air bronchogram, air crescent sign,
cervicothoracic sign, tapered margins, gloved finger sign, golden sign, deep
sulcus sign).

4. To learn the appearance and correct position of monitoring and support
devices (tubes and lines).
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A-615 09:04

B. Inflammation and tumours of the lung
H. Prosch; Vienna/AT (helmut.prosch@meduniwien.ac.at)

Inflammatory and neoplastic diseases of the lung are frequently encountered
on chest CTs. As both inflammatory and neoplastic diseases, as well as some
congenital disorders, present with an increase in lung density, the differential
diagnosis is challenging. Increased lung densities may present as ground glass
opacities or consolidations. Ground glass opacities are defined as an increase
in lung density, with preservation of bronchial and vascular margins. Ground
glass opacities may be caused by a thickening of the pulmonary interstitium or
a partial filling of the air spaces with fluids or cells. Pulmonary opacities, in
which the bronchial or vascular margins are obscured, are defined as
consolidations. Consolidations are the result of a complete filling of the alveolar
spaces with fluids or cells, or a thickening of the pulmonary interstitium with
complete displacement of the air from the parenchyma. The diagnosis of
diseases that present with an increase in lung density requires a systematic
analysis of the predominant CT pattern and ancillary CT findings. Furthermore,
clinical data, such as information on the immunological status of the patient as
well as laboratory findings, have to be taken into account to narrow the
differential diagnosis. If CT findings and clinical data are inconclusive,
percutaneous or transbronchial biopsies are often required to confirm or rule
out a presumptive diagnosis. Biopsies are particularly important in cases in
which a presumed benign process does not respond to treatment or a
malignant process is suspected.
Learning Objectives:
1. To understand the imaging features and differential diagnoses of diffuse
infiltrative and alveolar lung disease and atelectasis.
2. To become familiar with thoracic diseases in immunocompetent,
immunocompromised and post-transplant patients.
3. To become familiar with the differentiation of solitary and multiple pulmonary
nodules, benign and malignant neoplasms, hyperlucencies and their potential
aetiology and evaluation.
4. To understand the role of different imaging modalities including hybrid
imaging in diagnosing and staging neoplasms of the chest.
Author Disclosure:

H. Prosch: Advisory Board; Boehringer Ingelheim, Roche. Speaker;
Boehringer Ingelheim, Roche, Roche.

A-616 09:32

C. Mediastinum, pleura and chest wall
N. Howarth; Chéne-Bougeries/CH (nigel.howarth@grangettes.ch)

The presentation will cover the predefined learning objectives using side-by-
side plain film and CT imaging to help understand the imaging features of
common pathologies of the diaphragm, pleura and chest wall, concentrating on
causes of mediastinal and hilar diseases, disorders of the pulmonary vascular
system and great vessels and the postoperative chest. Although the clinical
value of the chest x-ray remains undiminished, errors of interpretation of the
chest x-ray remains one of the most frequent causes of malpractice issues.
The skills required for accurate interpretation of imaging of the mediastinum,
pleura and chest wall will be explored. The topics will be disease orientated.
The objective is to help you improve your performance in plain film and CT
imaging of the chest.

Learning Objectives:

1. To become familiar with the imaging features of common pathologies of the
diaphragm, pleura and chest wall on radiography, CT and MRI of the chest.

2. To learn the imaging features and causes of mediastinal and hilar diseases.
3. To understand the imaging features of disorders of the pulmonary vascular
system and great vessels.

4. To learn the typical imaging features of the postoperative chest.

08:30 - 10:00 Room F2

Emergency Imaging

RC 1317

Acute pain: hallmark in emergency
radiology

A-617 0s:30

Chairman'’s introduction: Management and therapeutic pathways in
patients with acute pain
D.R. Kool; Nijjmegen/NL

Acute pain in head, chest or abdomen is a common reason for patients to visit
an emergency department. The differential diagnosis in these patients is often
diverse and diagnostic imaging will help the clinician to make the correct
diagnosis and start appropriate treatment. Depending on the available clinical
information, the radiologist decides together with the treating physician what
image modality or imaging pathway is the most suitable and efficient for that
patient, with those symptoms, in that hospital, at that time. In this refresher
course, the clinical conditions presenting with acute pain in head, chest and
abdomen will be addressed. The ratio behind the choice of imaging modality
will be discussed and the imaging findings will be demonstrated. In the panel
discussion, the role of radiology and the radiologist in the diagnostic journey of
these patients will be addressed.

A-618 0s:35

A. Head
S. Wirth; Munich/DE (stefan.wirth@med.uni-muenchen.de)

Severe headache is a common reason for presentation to emergency services.
While many headaches resolve spontaneously, some patients require further
examination including neuroimaging. The international classification of
headache disorders differentiates 1) primary headaches, 2) secondary types
with a known structural or biochemical cause and 3) cranial neuralgias.
Consequently, imaging has a relatively low diagnostic yield in primary
headache whereas it plays an important role in the differential diagnosis of
secondary forms. Worldwide, the most common form of headaches is caused
by primary tension-type headaches and migraines (90%). Danger signs or
other potential indicators of secondary headache are: history of recent head
trauma, new onset or change in headache in patients over 50 years of age,
time to peak intensity of less than 5 minutes, any new or worsened abnormal
neurological examination. In such circumstances, patients should undergo
neuroimaging. Typical imaging findings for the most common clinical scenarios
will be presented. Particular attention will be paid to sudden onset
(thunderclap) headache, which requires urgent evaluation as such headaches
may be signs of intracranial and in particular of subarachnoid haemorrhage -
mainly caused by trauma or aneurysm rupture. Besides traumatic and non-
traumatic bleeding, typical other aetiologies of headache will be discussed:
cerebral venous thrombosis, cervical artery dissection, spontaneous
intracranial hypotension, pituitary apoplexy, retroclival haematoma, ischaemic
stroke, acute hypertensive crisis, headache associated with sexual activity,
third ventricular colloid cysts, meningitis, complicated sinusitis and reversible
cerebral vasoconstriction syndromes.

Learning Objectives:

1. To become familiar with common clinical conditions resulting in acute
headache.

2. To understand the choice of the best-suited imaging modality.

3. To learn about typical imaging findings in the most common clinical
scenarios.

A-619 09:00

B. Chest
E. Dick; London/UK (elizabeth.dick@imperial.nhs.uk)

General radiologists need to be able to confidently review CT in patients with
acute chest pain since this is a common emergency presenting complaint
which is increasingly investigated with CT. This case-based talk will consider
the cardiac, aortic, pulmonary, oesophageal and chest wall causes of pain. It
will review the best imaging protocols for different patient groups according to
their risk factors. Take-home tools will include a reporting pro forma and
checklist of 'Don't miss' sites.

Learning Objectives:

1. To become familiar with clinical conditions resulting in acute pain.

2. To understand which additional data will influence the choice of the correct
imaging modality.

3. To learn about typical imaging findings in patients with acute chest pain.
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Author Disclosure:
E. Dick: Board Member; British Society of Emergency Radiology, European
Society of Emergency Radiology.

A-620 09:25

C. Abdomen
R. Basilico; Chieti/IT (rbasilic@unich.it)

Acute abdominal pain is a common main complaint in patients examined in the
emergency department and can be related to a wide range of diseases. On the
basis of the results of the initial diagnostic steps for these patients, represented
by clinical evaluation and laboratory investigations, the clinicians will consider
imaging examinations to help establish the correct diagnosis. The diagnostic
approach for acute abdominal pain is not only one of the most difficult for the
clinician but it is also a great challenge for the radiologist because differential
diagnoses include a myriad of disorders, ranging from life-threatening to
benign self-limiting conditions. The diagnostic workup of patients admitted with
acute abdominal pain is based on various imaging modalities such as
abdominal plain film, ultrasound, CT and MRI: the topographic classification of
acute abdominal pain (pain in one of the four abdominal quadrants, diffuse
abdominal pain, flank or epigastric pain) with reference to the age and gender
of patients, facilitates the choice of the imaging technique and allows to narrow
the range of possible diagnoses. The most practical approach to acute
abdominal pain is to confirm or to exclude the most common disease and to
look for general signs of pathology such as inflamed fat, bowel wall thickening,
ileus, free fluid and free air. Moreover, knowledge of atypical imaging findings
is of great importance to improve the diagnostic orientation. In any case,
results have to be confronted with clinical findings to obtain the correct
diagnosis.

Learning Objectives:

1. To become familiar with common clinical conditions resulting in acute
abdominal pain.

2. To understand what clinical information influences the choice of the best-
suited imaging modality.

3. To learn typical and less typical imaging findings in patients with acute
abdominal pain.

09:50

Panel discussion: Where does radiology fit in the pathway?

08:30 - 10:00 Room D

Musculoskeletal

RC 1310

Shoulder MRI: mastering technique and
making my report relevant

A-621 0s:30

Chairman's introduction
J. Kramer; Linz/AT (kramer@ctmri.at)

General considerations regarding the following lectures are made focused on
the question: what the patient/surgeon want to know together with clues how to
make a reasonable report. Beginning with demonstration of normal anatomy
including subtle details and variants, new insights into rotator cuff disorders
(from degenerative changes to full thickness tear) pathologic alterations in
patients with shoulder instability are demonstrated and discussed.

Session Objectives:

1. To understand the level of expertise that patients expect for adequate
performance and reading of shoulder MRI.

2. To gain insight into differentiating normal age-related changes from clinical
relevant MR features.

A-622 0s:35

A. The normal MRI: techniques and anatomy
E. Llopis; Valencia/ES (evallopis@gmail.com)

The shoulder has a large range of motion making it susceptible for instability.
To maintain shoulder stability there are a combination of static and dynamic
structures. Bone structures, humeral head and glenoid, are essential to keep
shoulder normal function, and its role is being redefined as key for success of
arthroscopy treatments. Intraarticular the glenoid ligaments, bicipitolabral
complex and labrum help act in combination with the strong rotator cuff
muscles (supraspinatus, infraspinatus, subscapularis and teres minor) to allow
all the normal range of motion of the shoulder. We will review the normal
anatomy and different techniques to study the shoulder, with especial
emphasis on MR and MR arthrography. Including how to perform MR and CT

arthrography in one single procedure. We will provide some tricks such as
forced external rotation or ABER position that allow to diagnose small subtle
lesions.

Learning Objectives:

1. To become familiar with MRI techniques for imaging the shoulder.

2. To understand normal MRI shoulder anatomy, and normal variants seen.

A-623 0s:58

B. Rotator cuff tears: what are they and what do they look like?
K.-F. Kreitner; Mainz/DE (Karl-Friedrich.Kreitner@unimedizin-mainz.de)

Rotator cuff (RC) disease is common and may be a significant cause of
shoulder pain. Thorough assessment of the RC by MR imaging may enable
accurate diagnosis and facilitate appropriate management by the orthopaedic
surgeon. The tendons of the rotator muscles are highly organized structures
where five distinct histologic layers have been described. Over the last decade,
the rotator cable has received increasing attention as it acts as a supporting
limb of the cuff. The cable is adjacent to the crescent zone of the RC and can
be seen on most MR imaging studies. Pathologically, tendinosis/tendinopathy
can be differentiated from partial- and full-thickness tears of the cuff. Whereas
tears at the rotator crescent are often due to ischaemia and degeneration,
tears of the footprint have obtained increased attention as they affect younger
patients and have implications on the appropriate operative procedure. Partial-
thickness tears can be described as articular, bursal or intrasubstance partial
tears and should be further characterized with regard to the degree of tendon
involvement.  Full-thickness tears allow communication between the
glenohumeral joint and the subacromial-subdeltoid bursa and can be pinhole in
size or involve an entire tendon. It is further of utmost importance to assess
atrophy or fatty infiltration in case of an RC tear as these findings influence
therapy and outcome of the affected patients. Tears of the subscapularis
tendon typically begin in the cranial part of the tendon are often associated with
lesions of the long biceps tendon and the rotator interval.

Learning Objectives:

1. To become familiar with the anatomical basis of rotator cuff tears.

2. To learn about the MRI findings of rotator cuff pathology.

A-624 09:21

C. Patterns of instability: what does the MRI show?
A.J. Grainger; Leeds/UK (andrewgrainger@nhs.net)

Two patterns of injury are seen in patients dislocating their shoulder. Younger
patients will tend to disrupt the labroligamentous complex, whereas the older
population tends to disrupt the integrity of the rotator cuff. In this latter group,
tears of supraspinatus are seen along with tears of subscapularis and avulsion
fractures of the greater tuberosity. Rotator cuff disruption forms the subject of
other talks so will not be discussed further here. Anterior dislocation leading to
avulsion of the anteroinferior labral-ligamentous complex from the glenoid is
termed the Bankart lesion, or bony Bankart if accompanied by a fracture.
Avulsion occurs due to the pull of the anterior band of the inferior glenohumeral
ligament (AIGHL) at its attachment to the anteroinferior labrum. The AIGHL is
the primary restraint to movement when the arm is abducted and externally
rotated. Avulsion of the labrum is well shown at MR arthrography and a
number of variants exist which will be discussed. Posterior dislocation will
produce a reverse pattern of shoulder injury which will also be discussed.
Learning Objectives:

1. To become familiar with patterns of abnormality seen in shoulder instability.
2. To learn about the MRI findings of shoulder instability.
Author Disclosure:

A.J. Grainger: Consultant; medivir AB. Equipment Support Recipient;
Siemens Healthcare. Speaker; GE Healthcare.

09:44
Panel discussion: How are the indications for MR arthrography in the
shoulder changing?
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08:30 - 10:00 Room G

Physics in Medical Imaging

RC 1313

Motion management in medical imaging
A-625 08:30

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

Motion management in medical imaging is very important for diagnostic and
therapeutic application. lts quantification and control can increase image
quality in diagnostic imaging and optimize the final results in radiotherapy for
delivering ablative doses to tumours with limited normal tissue toxicity. The
methods for quantification and control are modality and clinical application
dependent. Respiratory induces motion artefacts, particularly those occurring
in the abdomen and lung. It poses a hefty problem in diagnostic imaging and
cardiac motion leads to blurred images with reduction of spatial and contrast
resolution. In diagnostic application many methods can be applied in MRI, US,
CT, CBCT, SPECT, PET where different image modalities should be registered
in the same reference coordinates and a lot of methods have to be applied for
different clinical applications. A modern radiotherapy tenet is to accurately
identify the treatment target to follow and secure high-dose treatment target
volume. Respiratory motion can induce errors in target volume delineation and
dose delivery in radiation therapy for thoracic and abdominal cancers. 4D
computed tomography and 4D magnetic resonance imaging are the most
common contemporary imaging technique for identifying tumour motion.
Radiotherapy application is not directly discussed during the section but
imaging corrected for motion will support also this application.

Session Objectives:

1. To learn about the origins of motion management in medical imaging.

2. To understand image motion in medical imaging.

3. To learn about solutions and work-arounds.

A-626 0s:35

A. Managing respiratory motion with CT and CBCT: conventional
approaches and motion compensating techniques
J. Sijbers; Antwerp/BE (jan.sijbers@ua.ac.be)

Motion in x-ray imaging is a common problem. It generally leads to blurred
images and loss of spatial resolution. In this talk, various strategies for motion
compensation will be discussed, on acquisition as well as tomographic image
reconstruction level. In addition, it will be shown that motion blur in the
acquired x-ray projections can be beneficial instead of disadvantageous with
respect to CT image quality.

Learning Objectives:

1. To learn about conventional techniques for respiratory motion

compensation.

2. To learn about new methods for respiratory motion compensation.

3. To contrast the available and up-and-coming respiratory motion
compensation methods.

A-627 0s:58

B. Managing cardiac motion with CT and CBCT: conventional approaches
and motion compensating techniques
M. KachelrieR; Heidelberg/DE (marc.kachelriess@dkfz.de)

Diagnostic CT is the workhorse of the radiologist: highly quantitative images
with very high spatial resolutions (0.3 mm isotropic) for complete anatomical
areas are acquired in scan times as short as about 1 s. CT further routinely
achieves an unprecedented temporal resolution of 63 ms, which is one quarter
of the rotation time, for complete anatomical regions. For moving objects,
however, even 63 ms may introduce motion blurring. Given the spatial
resolution of 0.3 mm, objects moving at a speed of about 4 mm/s or faster will
introduce blurring. Such velocities occur in the thorax due to breathing and,
even more dominantly, in the heart, where velocities of 70 mm/s are typical. In
CBCT, a slowly scanning non-diagnostic modality, the situation becomes even
worse because not only the temporal duration of the scan is long but also
because respiratory motion cannot be ignored anymore and will be
superimposed with the cardiac motion. The simplest methods to manage
cardiac motion are cardiac-correlated (prospectively or retrospectively gated)
scans performed during a single breath-hold. Gating may include scanning
during a single heart beat (either in circle, in spiral, or in high-pitch spiral mode)
or during multiple heart beats. Recently, new algorithms that have the ability to
compensate for the motion during image reconstruction are being developed:
they have the potential to significantly increase the temporal resolution or to
improve the dose usage to 100%. The lecture discusses the methods in use,
and those that are being developed.

Learning Objectives:

1. To learn about conventional techniques for cardiac motion compensation.
2. To learn about new methods for cardiac motion compensation.

3. To contrast the available and up-and-coming cardiac motion compensation
methods.

A-628 09:21

C. Motion compensation in MR and PET imaging
C. Kolbitsch; Berlin/DE (christoph.kolbitsch@ptb.de)

MR image quality and diagnostic accuracy can be considerably impaired by
physiological organ motion (e.g. breathing, heartbeat or swallowing). Advances
in MR hardware, plus novel image acquisition and reconstruction approaches,
now allow for faster MR imaging; nevertheless, up to 20% of MR scans
experience severe motion artefacts and require repeated data acquisition. A
wide range of techniques to minimise motion artefacts has been developed for
different MR applications. In clinical practice, this is commonly motion
prevention (e.g. asking a patient to hold their breath) and motion gating (i.e.
restricting data acquisition to a certain motion state). More advanced
approaches measure displacement of organs due to physiological motion and
utilise this information to correct motion artefacts. PET images are affected by
motion twofold. Movement of organs can lead to blurring of the imaged
structures and impair detectability, particularly of small features. In addition,
quantitative PET requires correction for different tissue densities using so-
called attenuation correction maps. Motion can lead to a mismatch between
these and PET image data, resulting in severe errors in PET quantification.
The recent introduction of simultaneous PET-MR now offers us the possibility
to improve PET image quality and accuracy by utilising MR-based motion
information.

Learning Objectives:

1. To learn about motion measurement and compensation in MR.

2. To understand how patient motion affects PET images.

3. To learn about how MR data can be used to motion-compensate PET
images, in PET/MR.

09:44
Panel discussion: How to optimise motion management in different
imaging modalities?

08:30 - 10:00 Room K

Professional Challenges Session

PC 13a
Radiography and radiology: more than the

sum of their parts
A-629 08:30

Chairmen's introduction: Working together (part 1)
P. Bezzina; Msida/MT (Paul.bezzina@um.edu.mt)

To sustain a good medical imaging department and to ensure a positive
atmosphere at work, a place where most of us spend the majority of our daily
time, it is important to work together and support each other. It is only in a
positive working environment that radiologists and radiographers can
understand and respect each other, acknowledge the competences of all the
individuals, and have joint goals to develop and strengthen radiology and
radiography so as to improve practice in a department. Among many of the
topics in which working together is practically important is patient safely where
we all need to be on the same path and committed to this. The same goes for
improvement of protocols, new ideas and testing of new sequences and
method. In other words, it has to be done jointly if it is to work and has to be
implemented with the support of all staff regardless of background. This
session will focus on these topics as well as to give an insight into how you as
radiologist and radiographers working together, with different but important
skills and knowledge, can achieve a lot to improve your daily practice. For sure
two work better than one.

Session Objectives:

1. To appreciate the challenges facing radiography and radiology.

2. To emphasise the importance of a patient safety culture.

3. To understand the need for care and compassion in medical imaging.
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A-630 o0s:33

Chairmen's introduction: Working together (part 2)
P.C. Maly Sundgren; Lund/SE (Pia.Sundgren@med.lu.se)

This is a joint chairman session to introduce the following lectures that are
focused on the need and benefits of working together as radiologists and
radiographers in the clinical and research setting to improve quality, to learn
from each other and to move the field forward with the best interest in patient
care and quality.

Session Objectives:

1. To appreciate the challenges facing radiography and radiology.

2. To emphasise the importance of a patient safety culture.

3. To understand the need for care and compassion in medical imaging.

A-631 0s:37

Opportunities and challenges facing radiography and radiology
G. Paulo; Coimbra/PT (graciano@estescoimbra.pt)

Medical imaging is the main pillar of modern health care systems. The
equipment technological development combined with the new medical devices
have increased medical importance in healthcare delivery. However, evidence
shows an exponential growth of the number of medical imaging procedures
and a decrease of radiographers and radiologists. One of the main reasons
related to this evidence is related to the fact that medical imaging is slowly
being fragmented and taken by others, which represents a real threat to our
professions. This new reality calls for a development of a common strategy to
make us more visible in the patient clinical pathway, enhancing our importance
in patient care delivery avoiding medical imaging to be transformed into a
commodity. Radiologists must increase their “clinical” role in the management
of patient disease and radiographers must increase knowledge, skills and
competences towards a consistent and structured role development into
advance practice. The future of medical imaging professions depends on our
capability of building a team-work model based on roles and responsibilities, as
a tool to develop professional satisfaction and increase our visibility in
healthcare systems.

Learning Objectives:

1. To highlight the current challenges facing radiographers and radiologists.

2. To discuss the opportunities for radiographers and radiologists.

3. To suggest approaches to meeting current and future needs for the delivery
of effective patient care in clinical departments.

A-632 09:00

Patient safety culture: a combined responsibility
S.J. Foley; Dublin/IE (shane.foley@ucd.ie)

This presentation aims to familiarise attendees with the recent European Basic
Safety Standards Directive (2013/59) which is due to be transposed by all
member states into national law by February 2018. The directive consolidates
five previous directives into one single document and aims to modernise
radiation protection in Europe. It strengthens a number of key radiation
protection principles such as justification, the need for and use of DRLs and
the requirements for appropriate education of all individuals involved in the
delivery of radiation. New requirements are also stipulated for the education of
patients as to potential risks while undergoing radiological procedures, the
need for dose monitoring devices on all CT and interventional equipment as
well as the requirement to transfer patient dose data to the radiological report.
In particular, new legislative requirements will be discussed with a particular
focus on the increased responsibilities regarding patient safety that will be
required of both radiographers and radiologists under the directive. Finally, the
potential for the directive to improve the culture of radiation safety within
clinical environments will be discussed by consideration of the cumulative
effect of both the new and strengthened articles contained within, to change
professional behaviours.

Learning Objectives:

1. To familiarise attendees with the European BSS Directive (2013/59).

2. To discuss the responsibilities for radiographers and radiologists within the
Directive.

3. To consider how the Directive can improve the culture of radiation safety
within the clinical environment.

A-633 09:23

Skills and competences in care and compassion
A. England; Salford/UK (A.England@salford.ac.uk)

Ever since Robert Francis QC published his report into the mid-Staffordshire
NHS trust inquiry care and compassion have been the forefront of many public
and professional debates. The subject of care and compassion is in itself huge
and one which has implications for both undergraduate radiography education
and post-qualification clinical practice. Questions have arisen as to how these
two topics can be adequately embedded into high-quality radiographic practice.

What skills are necessary to practice with appropriate care and compassion
and how can these be assessed at both pre- and post-qualification levels. Care
and compassion is highly topical but often difficult to quantify, will these two
topics remain at the forefront of radiographic practice and what can we do as
professionals to encourage this. This lecture serves to identify and discuss the
key issues of skills and competencies in the delivery of care and compassion
within radiographic practice.

Learning Objectives:

1. To focus on the specific aspects of care and compassion within radiography
and radiology.

2. To discuss the issue of continuous professional development in care and
compassion.

3. To emphasise the importance of care and compassion within training
curricula.

09:46
Panel discussion: A winning team: radiographers and radiologists?

08:30 - 10:00 Room M 1

Professional Challenges Session

PC 13b

Burnout of radiologists
A-634 08:30

Chairman'’s introduction
M.G.M. Hunink; Rotterdam/NL (m.hunink@erasmusmc.nl)

Do you feel more-and-more overwhelmed? Are you often physically and
emotionally exhausted? Have you lost your passion and commitment? Are you
not accomplishing what you could and should? Are you disillusioned with your
job or career (or life in general)? Are you becoming cynical and emotionally
detached? Insomnia, headaches, neck pain, Gl upsets? You probably have
burnout. If you recognise these signs in yourself, your colleagues or your
employees, it is time to act. The cost of burnout is high: personally, to the
department and to the hospital! Burnout among physicians is becoming an
epidemic. Radiologists are particularly vulnerable to burnout due to a host of
factors related to their work: declining income, limited interaction with patients
and peers, severe time constraints, work overload, too many bureaucratic
tasks, and too much computer work. About 50% of radiologists in the USA
have at least one symptom of burnout. The percentage in Europe is unknown.
Burnout has negative consequences for the individual and also for his/her
practice and patients: it can have adverse effects on performance,
professionalism, patient safety, relationships, personnel retention and patient
satisfaction. Prevention is better than cure when it comes to burnout. Important
preventive measures can and should be taken both at the personal and
organisational level. Personal measures include mindfulness training, attention
for work-life balance, and focusing on meaningful activities. Organisational
measures include tracking and supporting physician well-being, monitoring
physician burnout, implementing programs teaching personal preventive
measures, leadership skills training and flexibility in work hours.
Session Objectives:
1. To learn about the silent epidemic of physician burnout.
2. To learn to recognise the symptoms of burnout.
3. To understand what factors contribute to burnout in radiologists.
4. To learn what preventive measures can be taken to prevent burnout in
radiologists.
5. To understand what interventions work in treating burnout.
Author Disclosure:

M.G.M. Hunink: Advisory Board; EIBIR. Grant Recipient; ESR iGuide. Other;
CUP: Royalties for textbook.

A-635 08:40

A personal story
M.F. Berger; Nottwil/CH (mberger@access.ch)

In this talk | shall present my own experience with burnout from a first person
point of view: early warning signs, failed attempts at self-help, sudden break-
out of symptoms, medical workup, interventions and, finally, resolution and
consequences. | shall also briefly touch on how | witnessed burnout in two
colleagues of mine. Mindfulness played a major role in the recovery of all three
of us. | shall describe my personal approach to mindfulness and explain how
the practice can not only improve your resilience to stressful life events, both
private and professional, but also how it may actually help you become a better
radiologist.
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Learning Objectives:

1. To learn to recognise the early symptoms of burnout in oneself.

2. To understand how life events and work stress in radiology contribute to
burnout.

3. To appreciate the challenges in dealing with burnout.

4. To learn how mindfulness can help in prevention and treatment.

5. To appreciate the value of mindfulness in being a better radiologist.

A-636 09:00

Mindfulness-based interventions for burnout of physicians
A. Speckens; Nijjmegen/NL (Anne.Speckens@radboudumc.nl)

Mindfulness-based interventions (MBIs) are increasingly applied in health care
settings to reduce psychological distress in both patients with psychiatric
disorders and those with somatic illnesses. Originally, mindfulness-based
cognitive therapy (MBCT) was offered to patients with recurrent depressive
disorder to reduce relapse/recurrence. The current evidence suggests that
MBCT might be at least as effective as antidepressant medication in
preventing relapse/recurrence. Increasingly, MBls are also offered to patients
with other psychiatric disorders, such as somatoform disorders and ADHD. In
addition, MBIs have demonstrated to be effective in reducing symptoms of
anxiety and depression in patients with chronic somatic conditions, such as
cancer and multiple sclerosis. MBIs have not only been applied in clinical
populations, but also in health care professionals. Mindfulness-based stress
reduction (MBSR) has been shown to reduce burnout and improve
psychological well-being and empathy in medical students, residents, general
practitioners and consultants. In this presentation, recent findings of two
randomised controlled trials in 167 medical students and in 148 residents from
different medical specialities will be presented. In addition, the results from two
pilot studies in 50 general practitioners and 52 medical consultants will be
discussed.

Learning Objectives:

1. To appreciate the impact of the practice environment and the risk factors
that lead to physician burnout.

2. To understand the impact of physician burnout on patient care.

3. To learn what we can do to prevent and treat physician burnout.

4. To learn what the research says about the effectiveness of mindfulness for
burnout.

5. To appreciate what leaders can do to enhance the lives of staff and
residents.

Author Disclosure:

A. Speckens: Employee; Radboudumc Nijmegen, the Netherlands. Founder;
Radboudumc Centre for Mindfulness. Grant Recipient; Dutch Organisation for
Scientific Research, Dutch Cancer Society, Dutch Assocation for Mental
Health. Research/Grant Support; See above.

A-637 09:25

Interventions to prevent and treat burnout
B. Triick; Brussels/BE (beate.trueck@brusselsmindfulness.be)

Mindful awareness is about learning to pay attention. It is like training a muscle
- training attention to be where you want it to be. This reduces our tendency to
work on autopilot, allowing us to us choose how we respond and react in
stressful situations. Mindfulness is cultivated in a variety of ways. This includes
sitting down (on a chair) and observing your thoughts, emotions or your breath.
But mindfulness can also be developed by simply focusing on the task at hand
whether you are at work in a meeting or at home cooking a meal. In this talk
we will be discussing what it means to be most of the time on autopilot and
how this can lead to symptoms of stress and burnout. | will give a practical
insight into how mindfulness helps to step out of the autopilot. We will be
practising some short mindfulness meditations and share our experiences. We
will also be talking about how one can be more mindful in daily life and how
short moments of stopping and becoming aware can bring about a great
change. | will present some concrete tips of how to integrate mindfulness in
your daily life without much additional time.

Learning Objectives:

1. To learn what interventions are available to prevent and treat burnout.

2. To experience what mindfulness/meditation can do for you.

3. To appreciate that attention to the present moment enhances feelings of
happiness.

4. To appreciate that mindfulness enhances focus in all activities.

09:50

Panel discussion and discussion with the audience

08:30 - 10:00 Room M 2

ESHI (European Society for Hybrid Medical Imaging) Session
Hybrid imaging: case-based diagnosis in
PET/CT

Moderator:
K. Nikolaou; Tiibingen/DE

A-638 0s:30

FDG indications in oncology: case-based
K. Riklund; Umea/SE (katrine.riklund@umu.se)

Hybrid imaging with PET/CT and sometimes PET/MR is used on daily basis in
the clinical workup, staging procedure, treatment planning and evaluation of
several oncologic diagnoses. The most commonly used tracer is oncology is
18F-fluorodeoxyglucose (FDG) and the presented cases are examined with
FDG. We will also discuss the evidence base for FDG PET/CT and the impact
on clinical handling.

Learning Objectives:

1. To learn about the evidence for common indications.

2. To become familiar with PET and CT findings.

3. To learn about the impact on clinical decision.

A-639 09:00

Non-FDG indications in oncology: case-based
O. Ratib; Geneva/CH

Learning Objectives:

1. To learn about the evidence for common indications.
2. To get familiar with PET and CT findings.

3. To learn about the impact on clinical decision.

A-640 09:30

Pitfalls in PET/CT: case-based
G. Antoch; Diisseldorf/DE (antoch@med.uni-duesseldorf.de)

Coupling CT with PET adds additional information to morphologic and
functional imaging alone. However, bringing both modalities together gives way
to new types of image artefacts and npitfalls caused by interaction of
morphology and function. In addition, pitfalls known from CT and PET alone
still exist in hybrid imaging. The reader has to be aware of these pitfalls to
avoid misinterpretation of the imaging data. This course gives an overview
regarding different pitfalls in PET/CT imaging that have to be known and dealt
with when reading an reporting hybrid imaging studies.

Learning Objectives:

1. To learn about the cause of pitfalls in PET/CT.

2. To get familiar with the appearance of pitfalls in PET/CT.

3. To learn about how to avoid pitfalls in PET/CT.

08:30 - 10:00 Room M 3

E® - ECR Master Class (Interventional Radiology)

E*® 1326

Image-guided liver interventions: update
and level of evidence

Moderator:
P.L. Pereira; Heilbronn/DE

A-641 0s:30

A. Hepatocellular carcinoma (HCC)
L. Crocetti; Pisa/IT (laura.crocetti@med.unipi.it)

Hepatocellular carcinoma (HCC) represents one of the few cancers for which
locoregional treatments are recognized as being able to cure and/or prolong
survival and included in international guidelines. This is due to the unique
nature of HCC, in most cases occurring in patients with underlying virus- or
alcohol-related cirrhosis. Treatment choice in patients with HCC is, therefore,
driven not only by tumour staging, but also by careful evaluation of liver
function and physical status. These characteristics configure a complex
scenario and prompt the need for close cooperation among interventional
oncologists, surgeons and hepatologists. The Barcelona Clinic Liver Cancer
(BCLC) classification has emerged during recent years as the standard
classification that is used for clinical management of patients with HCC. This
classification links stage stratification with a recommended treatment strategy
and defines standard of care for each tumour stage. According to the BCLC

B C D E F G S$130

w
Q
~—
c
-3
Q
Q
<




Postgraduate Educational Programme

staging system, image-guided tumour ablation is recommended in patients with
very early and early-stage HCC. Despite the widespread implementation of
surveillance programs, more than half of the patients with HCC are diagnosed
late, when curative treatments cannot be applied. For patients presenting with
multinodular HCC and relatively preserved liver function, absence of cancer-
related symptoms, and no evidence of vascular invasion or extrahepatic
spread, i.e. those classified as intermediate-stage - transcatheter arterial
chemoembuolization (TACE) is the current standard of care. Transarterial
radioembolization (TARE), despite non yet included in current guidelines, is a
valuable treatment tool entering the clinical practice especially for the early
advanced HCCs.

Learning Objectives:

1. To evaluate the clinical indication for interventional radiological approaches
for HCC.

2. To evaluate pro and contra of endovascular vs percutaneous treatment
options.

3. To highlight recent research and emerging developments in the treatment of
HCC.

A-642 09:00

B. Liver metastases of colorectal cancer (nCRC)
T.K. Helmberger; Munich/DE (Thomas.Helmberger@klinikum-muenchen.de)

Among the approximately 450,000 colorectal cancer patients per year about
30% will present with synchronous, and 50% with metachronous metastases,
whereas about 35% will have “liver only” metastases. Primarily, only up to 20%
of the metastases will be resectable. According to current guidelines, various
local and locoregional cytoreductive therapies might apply after primary
systemic therapy for induction of response. Interventional oncology (lO)
provides mainly three image-guided local and locoregional cytoreductive
therapeutic approaches: (1) percutaneous thermal-ablation (mainly
radiofrequency and microwave ablation) got established over the last 20 years.
With current techniques 3 cm metastases can safely be coagulated achieving
5-year survival rates of around 50% - comparable to surgical results. (2)
Transarterial chemo-ablation for larger, multifocal, or diffuse metastases is
currently adopted parallel to the experiences made in the treatment of HCC.
While the results of hepatic arterial infusion (HAI) are still not convincing,
transarterial chemo-embolisation with drug-eluting beads (DEB-TACE) is
gaining promising results with comparable response rates to systemic
chemotherapy (sCTx) but less side effects. Nevertheless, long-term survival
data are still lacking. (3) Transarterial radio-embolisation (TARE, SIRT) could
prove its efficacy in chemo-refractory patients but also with sCTx in first-line
therapy regimens achieving response rates over 90% and a significantly
improved hepatic progression-free survival. Current research in 10 focus on
refinement of techniques and identifying (and probably utilising) secondary
effects as immune-stimulation triggered, e.g. by thermal- or radio-ablation.
Learning Objectives:

1. To outline the current status of image-guided therapeutic approaches for
mCRC.

2. To discuss the application of endovascular vs percutaneous treatment
options in different clinical scenarios.

3. To highlight recent research and emerging developments in this field.
Author Disclosure:

T.K. Helmberger: Consultant; BTG, TERUMO, SIRTEX. Speaker; TG,
TERUMO, SIRTEX.

A-643 09:30

C. Liver metastases of neuro-endocrine tumours (NET)
J. Kettenbach; St. Pélten/AT (joachim.kettenbach@stpoelten.lknoe.at)

Neuroendocrine tumours (NET) usually arise from the gastrointestinal tract or
the pancreas and often metastasise in the liver. NETs are not easily detected
and their clinical symptoms are often non-specific; thus, they pose a particular
clinical challenge and most patients present with tumours at an already
advanced stage. Incidence and prevalence of NETs have been increasing
significantly over last decades and survival rates remain low. Somatostatin
analogues have proven effective for several NET types. Recently, molecular
targeted drugs against pancreatic NETs are also effective. Systemic
chemotherapy may be beneficial, but often lacks clear supporting evidence.
Attaching isotopes (such as %Ga, Y ormLu) to somatostatin-receptors makes
them usable for both diagnosis and therapy, showing reduction in disease
progression and no relevant toxicity. Since NETS metastasise in the liver,
these metastases can be targeted by intra-arterial therapies such as chemo-,
radio-, and bland embolisation as well. Radioembolisation has the advantage
of not being affected by portal thrombosis, a contraindication to TACE/TAE.
Currently grade 1-2, liver-only or liver-dominant disease, tumour progression
and symptoms are defined as indications for embolotherapy. In addition, 18F-
FDOPA PET/CT-guided RFA ablation has shown very promising results
recently. There is no clear consensus which therapy technique for NETs to
favour. However, these technique require careful consideration and dedicated
patient care and there are still many diagnostic and therapy challenges. All

local and systemic therapies do have specific characteristics and should not be
seen as competing, as survival is linked to the number of treatment lines.
Learning Objectives:

1. To outline the current status of image-guided therapeutic approaches for
NETSs.

2. To discuss indications and advantages of endovascular vs percutaneous
treatment options.

3. To evaluate literature data on interventional treatments of NETs.

08:30 - 10:00 Room M 4

E® - ECR Academies: Multiparametric Ultrasound (MPUS)

E*® 1320

Multiparametric US in paediatric radiology
A-644 os:30

Chairman'’s introduction
K. Rosendahl; Bergen/NO (karen.rosendahl@helse-bergen.no)

Multi-parametric ultrasound (US) integrates B-mode anatomical information
with information on an organ’s vascularity and stiffness. During this session,
the role of contrast-enhanced US in paediatric imaging, focusing on trauma,
liver and kidneys will be addressed, followed by a presentation on Doppler and
CEUS in chest imaging. Moreover, issues on off-label use of CEUS in children
will be discussed.

A-645 0s:35

A. Contrast-enhanced US (CEUS) in paediatric trauma
M. Riccabona; Graz/AT (michael.riccabona@medunigraz.at)

The objective of this lecture is to present basic knowledge about the use, the
findings and the limitations of contrast-enhanced ultrasound (CEUS) in
paediatric trauma. First basics of CEUS will be revisited including a short
discussion of visualization tools, implications of the off-label use of ultrasound
contrast agents (UCA) in children and safety precautions. Then tips and tricks
about “how to perform the exam” will be presented. Finally, indications when
intravenous or intracavitary applications of UCA are useful will be listed - with
examples of the typical imaging findings and discussion of restrictions of
CEUS. The pros and cons of CEUS in children with trauma are discussed with
respect to other imaging, particularly CT which remains the gold standard
imaging technique particularly in severe and multiple trauma in childhood.
CEUS is a promising option for imaging children with blunt abdominal trauma
or for follow-up after trauma. When restrictions are respected, the non-ionizing
nature of the investigation with a good safety profile suggest the use of CEUS
in paediatric (mild to moderate) trauma as an alternative to standard CT
imaging - in spite of the off-label application of UCA in Europe.

Learning Objectives:

1. To understand the role of off-label use of US contrast agents in paediatric
patients.

2. To become familiar with CEUS in the assessment of paediatric trauma
patients.

3. To learn about limitations of CEUS in trauma compared to CT.

A-646 09:03

B. CEUS in paediatrics: liver, kidney and beyond
E.-M. Jung; Regensburg/DE (Ernst-Michael.Jung@klinik.uni-regensburg.de)

The objective of this lecture is the comparison of the diagnostic liver findings of
MRI, CT and CEUS in children. Methods include analysis of the diagnostic
findings of CEUS, MRI and CT scans in 56 children (age 0-17 years) with a
total of 60 benign and malignant liver lesions and anomalies of the portal
vein/perfusion. All patients underwent CEUS using sulphur hexafluoride
microbubbles and a multi-frequency probe (1-5 MHz, 6-9 MHz). MRI was
performed in 38 lesions. CT was performed in 8 lesions. Out of the 56 patients,
49 liver lesions (48 benign, 1 malignant), 9 anomalies of the portal
vein/perfusion and 2 of the biliary system were detected. 16/49 lesions were
analysed histopathologically. Using CEUS, the characterisation of the lesions
was possible in 45 out of 49 cases. In 32 cases, CEUS provided the exact
diagnosis. Findings of MRI and CEUS were concordant in 84% of cases
(n=32/38). CEUS considered 1 benign lesion to be malignant. 2 lesions were
not detectable and in 3 lesions no definite diagnosis was established using
MRI. Findings of CT and CEUS were concordant in 5 of 8 cases. In 21 lesions,
CEUS as the only imaging modality was found to be sufficient. Despite the
restricted indications for using CEUS in children, it offers a high diagnostic
detection rate (93%) of liver lesions.
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Learning Objectives:

1. To understand established indications for off-label use of CEUS.

2. To learn how to perform CEUS in different age groups.

3. To become familiar with US contrast enhancement in parenchymal organs.

A-647 09:31

C. Multiparametric US of the paediatric chest: more than effusion
P. Toma; Rome/IT (paolo.toma@opbg.net)

Indications for use of thoracic ultrasound are (in descending order): to confirm
and characterize pleural effusions, evaluation of a radiological opacities, follow-
up of lung diseases in neonates, thoracic wall lesions (i.e. fractures, etc.),
congenital malformations such as CPAM, and in several cases the
pneumothorax. Colour and pulsed Doppler, wherever possible, due to motion
artefacts (i.e. flash artefacts) are helpful to identify the vascular supply in
congenital malformations, detection vascularity of consolidations and
atelectasis. About CEUS, use in paediatrics is off label. In adults, pattern of
enhancement detected by chest CEUS does not distinguish between CAP and
lung cancer and overly optimistic beliefs on this matter should be debated. The
limits about CAP are operator dependency, limited access of deeper areas
hidden by aerated lung, no evaluation of air trapping, limited assessment of
mediastinal and hilar lymphadenopathy, perihilar opacities, restrictions in
appraising pulmonary vascularity, potentially non-recognition of other
underlying pulmonary conditions. About the management of complicated
paediatric pneumonia improving by CEUS the detection of ischaemia and
necrotic tissue is useless as does not change the approach (CT experience).
Learning Objectives:

1. To understand established indications for chest US in children.

2. To learn the different roles of real-time US, Doppler and CEUS to diagnose
pulmonary and mediastinal lesions, especially pneumonia.

3. To understand the limitations of percutaneous US of the chest.

08:30 - 10:00 Room M §

E® - ECR Academies: Neuroradiology: from Morphology to
Function

E*® 1322

Cerebral blood flow quantification
A-648 0s:30

Chairman's introduction
T. van der Zijden; Edegem/BE (thijsvanderzijden@hotmail.com)

Obviously, physiological and pathophysiological processes in the brain have
repercussions on the cerebral perfusion. The cerebral perfusion is influenced
by many regulatory mechanisms. Both systemic and local processes play a
role in entities such as vasoreactivity, autoregulation and neurovascular
coupling in the brain. Imaging of brain perfusion can play an important role in
not only detecting pathological processes, such as stroke, neurodegenerative
disease and tumour, but also in directing treatment of these diseases and in
the follow-up after treatment. Nowadays, a shift from invasive to non-invasive
CBF imaging has occurred. Several methodologies with different techniques
have been developed to detect and measure variations in blood flow
components. In this session, an overview of functional and physiological
properties of cerebral vasculature in health and disease will be given. A
demonstration of how to conduct functional imaging of perfusion will be given
as well. In particular, the use of arterial spin-labelling techniques will be
discussed. Last but not least an overview will be demonstrated of how these
MRI-based cerebrovascular reactivity measurements can be implemented in a
clinical setting.

A-649 0s:36

A. Functional imaging of cerebral perfusion
A. Krainik; Grenoble/FR (akrainik@chu-grenoble.fr)

The lecture presents the functional properties of the cerebral vasculature,
including neurovascular coupling, autoregulation and cerebral vascular
reactivity (CVR) to circulating gases (CO2 and O2). We describe how to
conduct functional imaging of perfusion, especially CVR mapping using MRI
under hypercapnic challenge. We show that CVR fMRI allows to estimate the
impact of functional changes of perfusion on activation BOLD fMRI in ageing
and brain lesioned patients referred for stroke and tumour. CVR fMRI also
provides interesting information on adaptative physiology in healthy subjects
under hypoxia, and on pathophysiology in various diseases such as cerebral
steno-occlusive disease, neurodegenerative diseases, brain tumour and
seizure.

Learning Objectives:

1. To understand that functional imaging of perfusion enables the study of
properties such as vasoreactivity to circulating gases, autoregulation and
neurovascular coupling.

2. To show that functional imaging of perfusion can influence therapeutic
strategy through estimation of the vascular reserve and the risk of ischaemia.
3. To learn that functional MRI of vasoreactivity is of value in understanding
functional MRI activation.

A-650 09:04

B. Cerebral blood flow measurements with arterial spin-labelling
X. Golay; London/UK (x.golay@ucl.ac.uk)

Arterial spin labelling (ASL) is a magnetic resonance (MR) imaging technique
used to assess cerebral blood flow non-invasively by magnetically labelling of
the inflowing blood. One of the most attractive reasons to use ASL is that it can
provide a quantitative assessment of cerebral blood flow (CBF). There are
currently two main approaches used to implement ASL, pulsed ASL (PASL)
and pseudo-continuous ASL (pCASL). A recent position paper has been
published, indicating that the second one is preferred, as it provides a more
robust SNR than PASL (1). Here, the basic model describing the biophysics of
perfusion will be demonstrated and the assumptions behind its use will also be
discussed. In particular, examples showing where such assumptions fail will be
highlighted, so that they can be recognised and interpreted appropriately.
Finally, examples of applications will be shown, in particular in stroke and as
an early biomarker of disease onset in dementia. Ref: 1) Alsop et al, Magnetic
Resonance in Medicine 73:102-116 (2015).
Learning Objectives:
1. To reveal how arterial spin labelling (ASL) can accurately measure cerebral
blood flow (CBF).
2. To present an overview of the advantages and limitations of using ASL in
adult and paediatric subjects.
3. To show that the use of subject-specific model parameters (for example
particularly blood and tissue T1) can improve the accuracy of CBF estimates.
Author Disclosure:

X. Golay: CEO; Gold Standard Phantoms Ltd. Consultant; Olea Medical.
Founder; Imgenious Ltd. Grant Recipient; Olea Medical.

A-651 09:32

C. Cerebrovascular reserve imaging and the consequences of
neurovascular uncoupling
J. Hendrikse; Utrecht/NL (j.hendrikse@umcutrecht.nl)

The presence of cerebrovascular reserve (CVR) can be assessed when a
challenge is applied that causes a change in the cerebral vasculature (such as
a vasodilation). For a patient with already a change (vasodilation) in the resting
condition only a small change upon this challenge will be detected relative to a
healthy subject with a normal baseline condition of the cerebral vasculature. To
measure the cerebrovascular reserve two important parts can be distinguished.
First, the type of challenge that is used. Second, the methods that are used to
measure the cerebrovascular reserve. In the current presentation we focus on
the MRI methods that used to measure the cerebrovascular reserve.
Challenges that are most often used are either a carbon dioxide challenge, a
breath-holding challenge, a simple functional MRI challenge (visual), or
medication such as acetazolamide. For MRI measurement methods, a change
in BOLD signal during the challenge is most often used. Other quantitative MRI
methods that can be used are arterial spin labelling (ASL) perfusion MRI, or
other quantitative methods such as phase-contrast MRA. Challenge of the
CVR measurements is the setup of these measurements with, for the carbon
dioxide, the delivery of the gas mixture to the patient in the MRI scanner during
the MRI scan. The patient needs a gas mask and the images need to be
processed after the MRI exam. In patients with cerebrovascular disease, the
CVR may indicate the patients with the most severe haemodynamic
impairment (reduced CVR) that might benefit most from revascularisation
procedures.

Learning Objectives:

1. To understand the consequences of severely reduced CVR in terms of
future risk of stroke as well as cortical thinning that can occur in the absence of
acute ischaemic events.

2. To review the challenges facing clinical implementation.

3. To understand the potential of CVR for informing patient selection for
revascularisation.
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10:30 - 12:00 Room A

10:30 - 12:00 Room B

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

E* 1421

Genitourinary and gastrointestinal
radiology

A-652 10:30

A. Prostate MRI using PI-RADS
H.C. Thoeny; Berne/CH (harriet.thoeny@insel.ch)

Prostate imaging is based on the so-called PI-RADS (prostate imaging and
reporting data system) system that provides clinical guidelines for performing
and interpreting multiparametric MRl (mpMRI) of the prostate. To perform
correct mpMRI all sequences should be acquired with the same angle, slice
thickness and location. PI-RADS is an objective tool based on a 5-point scoring
system to define the probability of the presence of a significant prostate cancer
and to exclude significant prostate cancer with a high likelihood. Furthermore,
interreader variability should be decreased. PIRADS allows to improve and
standardise communication between radiologists and urologists. In PIRADS vs
2 an overall score based on all mpMR techniques (high-resolution T2, DW-MRI
and DCE-MRI) is provided for each detected lesion. PIRADS 1 and 2 mean
that clinical significant cancer is unlikely to be present, PIRADS 3 means an
indeterminate lesion and PIRADS 4 and 5 suggest that clinically significant
cancer is highly likely to be present, in PIRADS 4 the size of the lesion is
smaller than 1.5 cm, whereas PIRADS 5 means that the tumour is larger than
1.5 cm. Most of the prostate cancers are located in the peripheral zone and
DW-MRI is the dominant sequence to detect a significant cancer in this
location, whereas T2 is the dominant sequence to detect significant prostate
cancer in the transition zone. If a sequence is technically inadequate, this
should be assigned assessment category “X”.

Learning Objectives:

1. To learn the clinical indications for prostate MRI.

2. To assess technical considerations for performance of multiparametric
prostate MRI.

A-653 11:15

B. New aspects of renal tumours
N. Grenier; Bordeaux/FR (nicolas.grenier@chu-bordeaux.fr)

Renal tumours can be solid or cystic or mixed. Clear cell, papillary and
chromophobe are the three most frequent types of carcinomas but many other
types are possible. Angiomyolipomas, oncocytomas and leiomyomas remain
the three most frequent types of benign tumours. New aspects of renal
tumours include integrated MR and contrast-enhanced US criteria within
Bosniak’s classification for cystic masses and multiparametric MR patterns for
solid tumours. These new imaging criteria should provide reliable criteria for
patient management and decrease the number of inadequate follow-up and
tumour biopsies. Separating atypical cystic masses and low- or non-enhancing
solid tumours often requires contrast-enhanced US or MRI. One of these two
techniques is now mandatory in CT-based type IIF cystic lesions for
reclassification. In solid tumours, multiparametric MR imaging must include
chemical shift gradient echo (GRE) sequences, signal intensity on T2-weighted
images, dynamic contrast-enhanced sequences, diffusion-weighted sequences
and late contrast-enhanced images. Using different combinations of two or
several parameters, now makes it possible to clearly distinguish certain renal
tumours. A larger validation of all these combinations is still necessary to
define those having a clinical significance for routine practice.
Learning Objectives:
1. To become familiar with the different types and classifications of renal
tumours.
2. To understand the key imaging findings of the different tumours.
Author Disclosure:

N. Grenier: Advisory Board; Supersonic Imagine.

ESR meets the United States of America

EM 2

Precision imaging and patient experience
Presiding:

J.A. Brink; Boston, MA/US

R.L. Ehman; Rochester, MN/US

P.M. Parizel; Antwerp/BE

A-654/A-655/A-656 10:30

Introduction

P.M. Parizel; Antwerp/BE,

J.A. Brink; Boston, MA/US,

R.L. Ehman; Rochester, MN/US

Session Objectives:

1. To document the growing significance of clinical decision support software
for radiologists.

2. To demonstrate how radiologists can use quantitative imaging biomarkers to
enhance their role in scientific research and clinical practice.

3. To illustrate how ACR and RSNA are helping radiologists to provide better
patient-centred care and improve patient experience with medical imaging.

A-657 10:45

Clinical decision support
K.J. Dreyer; Boston, MA/US

As computers outperform humans at complex cognitive tasks, disruptive
innovation will increasingly remap the familiar with waves of creative
destruction. In healthcare, nowhere is this more apparent or imminent than at
the crossroads of radiology and the emerging field of clinical data science. As
leaders in our field, we must shepherd the innovations of cognitive computing
by defining its role within diagnostic imaging, while first and foremost ensuring
the continued safety of our patients. If we are dismissive, defensive or self-
motivated - industry, payers and provider entities will innovate around us
achieving different forms of disruption, optimised to serve their own needs. To
maintain our leadership position, as we enter the era of machine learning, it is
essential that we serve our patients by directly managing the use of clinical
data science towards the improvement of care - a position which will only
strengthen our relevance in the care process as well as in future federal,
commercial and accountable care discussions. In this session, we will explore
the state of clinical data science in medical imaging and its potential to improve
the quality and relevance of radiology as well as the lives of our patients.
Learning Objectives:

1. To understand how decision support systems may improve appropriate
utilisation of medical imaging.

2. To understand the role of decision support systems in reducing variation in
radiologists’ reporting.

3. To consider future opportunities for decision support for medical imaging.

11:05
Interlude/Commentary: Future directions in decision support
(ESR/ACR/RSNA Leaders)

A-658 11:10

Quantitative Imaging Biomarkers Alliance
E.F. Jackson; Madison, WI/US (efjackson@wisc.edu)

The RSNA quantitative imaging biomarkers alliance (QIBA, www.rsna.org/qgiba)
unites imaging scientists, healthcare professionals and industry and regulatory
stakeholders to advance quantitative imaging and the use of quantitative
imaging biomarkers (QIBs) in clinical trials and clinical practice. The QIBA
mission is to improve the value and practicality of QIBs by reducing variability
across devices, patients and time. This mission is accomplished by 1)
collaborating to develop, test, and promulgate methods for obtaining consistent
and valid QIB results across imaging platforms, clinical sites, and time and 2)
accelerating the development and adoption of hardware and software
standards needed to achieve accurate and reproducible QIB results. The work
of QIBA is accomplished primarily by stakeholder volunteers who contribute to
the efforts of four modality-specific coordinating committees (CT, MR, nuclear
medicine, ultrasound) and twelve biomarker committees. In addition, a
metrology work group has developed standard terminology and a rigorous
statistical framework for research and clinical applications of QIBs. Selected
QIBs that are considered to be transformational, translational, feasible,
practical and collaborative are addressed by profiles, which are technical
standards that include one or more performance claims and inform users what
quantitative results can be achieved by following the profile. Sources of bias
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and variance, and methods to minimize each, are considered in profile
development. This presentation will summarize the goals and objectives of
QIBA, including international efforts. The QIBA perspective on opportunities for
QIB applications in the practice of precision medicine, challenges to be
overcome, and approaches to addressing such challenges will be presented.
Learning Objectives:

1. To understand the need for quantitative imaging biomarkers in clinical trials
and clinical practice.

2. To understand key challenges to the implementation of standardised
quantitative imaging techniques.

3. To describe some of the current approaches to resolving such key
challenges.

11:30
Interlude/Commentary: Future directions in quantitative imaging
(ESR/ACR/RSNA Leaders)

A-659/A-660 11:35

Imaging 3.0/Radiology Cares
G. McGinty; New York, NY/US (geraldinemcginty@gmail.com),
R.L. Ehman; Rochester, MN/US

This session will describe campaigns that have been created by professional
radiology organisations in the US to promote patient-centred practice and a
thoughtful understanding of the radiologist’s role in shaping care delivery and
improving the health of the patients they serve. The session will describe
resources and tools that have been created for these campaigns which may be
useful to the radiology community worldwide. The radiology cares campaign,
developed by the Radiological Society of North America (RSNA) focuses on
optimising the experience of patients during their radiologic care. Through
online resources and educational materials the initiative helps radiologists take
patient-centred radiology from concept to practice. The imaging 3.0 campaign
of the American College of Radiology (ACR) was designed as a blueprint for
the future of radiology as the US healthcare delivery system transitions from a
volume-based payment methodology to a value-based one. Its specific aim is
to position the radiologist as the steward of appropriate imaging and an integral
member of the care delivery team. Together these efforts aim to refocus
radiologists’ practice around the patient's needs rather than those of the
physician and staff. An important component of both campaigns has been the
development of tools such as the Radiologyinfo site that teaches patients
about their imaging care as well as data registries such as the dose index
registry that allows radiologists to benchmark against peers and measure
quality improvement efforts. These campaigns have also helped promote
advocacy efforts to include meaningful value-based incentives and metrics for
radiologists.
Learning Objectives:
1. To understand the principles of the Imaging 3.0 initiative.
2. To understand the principles of the Radiology Cares initiative.
3. To consider potential opportunities for improved patient experience with
medical imaging.
Author Disclosure:

R.L. Ehman: Board Member; Radiological Society of North America.

11:55
Interlude/Commentary: Future directions in patient experience
(ESR/ACR/RSNA Leaders)

10:30 - 12:00 Room O

RTF - Radiology Trainees Forum

TF 1
Highlighted Lectures

Moderators:
L. Andrade; Coimbra/PT
A. Svare; Riga/LV

A-661 10:30

Ovarian cancer staging: where and what to look for?
M.M. Otero-Garcia; Santiago de Compostela/ES
(milagros.otero.garcia@sergas.es)

Ovarian cancer (OC) is the 5th most common cancer among women worldwide
and the second most common gynaecological malignancy. More than 70% of
women are diagnosed at an advanced stage (Stages lll, 1V) and, therefore,
with a low 5-year survival rate. Imaging findings of OC depend on the route of
dissemination. The first route is the direct extension to the pelvis and
surrounding structures, followed by peritoneal extension with ascites and
implants in abdominal gravity-dependent areas. Other routes include lymphatic
spread throughout para-aortic and pelvic pathways, and haematogenous

dissemination. OC treatment requires radical cytoreductive surgery followed by
chemotherapy or neoadjuvant chemotherapy followed by interval debulking. An
accurate mapping of tumour burden and distribution of disease by imaging
plays a central role in treatment stratification. Contrast-enhanced CT is the first
imaging technique to use in OC staging because it identifies eligible patients
for complete cytoreductive surgery, establishes a precise mapping of
peritoneal lesions, detects possibly non-resectable disease and possible
complications (e.g. intestinal obstruction). MRI detects implants smaller than 1
cm, especially those adjacent to tissues with similar signal intensity and
bladder or rectal involvement. MRI provides helpful functional information
regarding response monitorization. An increase in the ADC value in the
diffusion sequence indicates a good response to chemotherapy. MRI is the first
imaging tool in pregnant women or those with allergy to iodinated contrast.
PET/CT has the greatest utility in those patients with rising CA 125 levels and
negative CT/MR imaging results during OC follow-up.

Learning Objectives:

1. To become familiar with the different radiological findings in ovarian cancer.
3. To learn where to look for metastatic ovarian cancer.

3. To investigate the role of different imaging modalities in ovarian cancer
staging.

4. To understand the potential clinical impact of imaging in treatment planning.

A-662 11:00

Update in breast ultrasound
B. Brkljaci¢; Zagreb/HR (boris@brkljacic.com)

Modern US scanners use compound and harmonic imaging, and as colour
Doppler for evaluation of vascularisation of lesions. High-frequency
transducers may demonstrate most of lesions containing malignant
microcalcifications. 3D ultrasound is available for hand-held and automated
high-resolution linear 3D transducers. US-guided biopsies should be performed
for all lesions visible by ultrasound. US-guided wire localisation and clip
placement can be performed, as well as US-guided minimally invasive therapy,
like RFA. Automated whole-breast ultrasound might have important role in
screening. Fusion of ultrasound and MRI images, as second look US in MRI-
examined patients decreases proportion of false-positive findings, increases
specificity and decreases number of MR-guided biopsies. Hand-held
ultrasound is highly operator dependent and requires proper examination
technique, experience and education to visualise all breast parts and axilla.
The best US scanner should be used, with high-frequency linear transducers
for breast examination. Ultrasonographic findings should be compared with
mammographic and MRI findings. Features of the breast lesions that need to
be analysed are: shape, relation of anteroposterior to laterolateral diameter,
margins, internal structure, sound absorption (distal acoustic phenomena), and
stiffness. Sonoelastography is a dynamic technique that uses US to estimate
the stiffness of tissues by measuring the degree of distortion under application
of external force. Elastogram is superimposed over B-mode image in different
colours depending on the type of elastography. Strain elastography requires
compression with the transducer and is mostly qualitative, while shear wave
elastography does not require compression and enables quantification of the
stiffness of the lesion.
Learning Objectives:
1. To learn about technique and clinical applications of breast ultrasound.
2. To understand the role of ultrasound for guidance of breast biopsies and
minimally invasive treatment.
3. To understand the role of ultrasound in screening for breast cancer.
4. To become familiar with clinical use of sonoelastography and automated
whole-breast ultrasound systems.
Author Disclosure:

B. Brkljaci¢: Speaker; Guerbet, Bayer.

A-663 11:30

Multiparametric MRI evaluation in brain tumours
A. Santa; Sibiu/RO (adriansanta@ymail.com)

MRI is definitely the method of choice in evaluating brain tumours, it is
multiparametric approach permitting a very good characterisation and
identification of many different types of brain masses. For the best diagnosis,
one should have a good knowledge not only of what sequences are to be
applied in the examination, but most importantly, what any of these sequences
is really dealing with, what kind of information are they revealing and how to
exploit such information for the better characterisation of tumour. The
presentation explains via clinical examples the position and role of each
sequence, from the morphological T1, T2 and FLAIR images to more
sophisticated acquisitions, such as diffusion and ADC mapping, susceptibility
weighted images, tractography, perfusion and rCBV, emphasising what
properties of the mass these sequences are exploring. The multimodal
approach to brain tumours is a speculative science, in which each sequence
brings a different sort of data, the final result being “constructed” from the
rapport that every sequence brings to the radiologist.
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Postgraduate Educational Programme

Learning Objectives:

1. To learn about how we assess MRI images regarding brain tumours.

2. To understand the role of each type of sequence in evaluating the
pathology.

3. To appreciate how the decision of diagnostic progresses along with the
various sequences acquired, the data that each sequence bring to the reader.
4. To become familiar with more sophisticated modalities of assessment of
brain tumours, e.g. diffusion, ADC, spectroscopy, perfusion and with the way
they add to positive and differential diagnosis.

10:30 - 12:00 Room L 8

ESR Patient Advisory Group (ESR-PAG)

ESR-PAG 1

Improving patient safety and quality of
care in clinical radiology

A-664 10:30

Chairmen's introduction (part 1)
N. Bedlington; Vienna/AT (nicola.bedlington@eu-patient.eu)

This session will focus on improving patient safety and quality of care in clinical
radiology. Different presentations will be included. The first one will present the
work of the ESR Audit & Standards Subcommittee in collaboration with the
ESR Patient Advisory Group. It will highlight methods and examples of good
practice and how to improve the patient-doctor relationship. Thereafter, the
patients' perspective will be provided with a focus on the driver diagram as well
as on information over-/underload. The final presentation is dedicated to the
implementation of a patient satisfaction questionnaire in the radiology
department. It will point out the benefits of patient satisfaction assessment and
how to understand the gathered feedback. The session will conclude with a
panel discussion.

Session Objectives:

1. To understand how ESR is improving patient safety and quality of care
through audit and standards.

2. To explore concrete examples of best practice on implementing these
standards in the radiology department and how these might be replicated.

A-665 10:35

Chairmen's introduction (part 2)
B.E. Kelly; Belfast/UK (barryekelly@mac.com)

Audit measures something against an agreed standard. As radiological health
care professionals, we tend to think of this as equipment and process driven.
Whilst this is an important component, audit can, and should, also be used to
measure our interaction with each other and with our patients. By doing this,
we ensure that a patient-centred approach leads to a safe, professional and
harmonious institution.

Session Objectives:

1. To understand how ESR is improving patient safety and quality of care
through audit and standards.

2. To explore concrete examples of best practice on implementing these
standards in the radiology department and how these might be replicated.

A-666 10:40

The work of the ESR Audit & Standards Subcommittee in collaboration
with ESR-PAG
B.E. Kelly; Belfast/UK (barryekelly@mac.com)

A driver diagram (DD) is used to conceptualise an issue and to determine its
system components, thus creating a pathway to achieve the goal of patient-
centred care. The DD that shall be discussed provides guidance on how to
embed this patient-centred care within radiology departments for the benefit of
all. One way to measure patient contentment is with a patient satisfaction
questionnaire. Such a document has been produced by Dr Dominque Carrie.
This has been reviewed and refined by both the Patient Advisory Group and
the Audit committees and will be disseminated to radiology departments
throughout Europe. Overwhelming evidence shows that doctors are patients
too. Ten percent of medical students and doctors have significant
psychological and dependency issues. Two percent are bipolar and one
percent suicidal. In addition it is known that these traits are longstanding,
continuing from school, college, university through long medical careers. It is
vital, for professional, pastoral and ethical reasons that these issues are
recognised and treated.

Learning Objectives:

1. To become familiar with methods and examples of good practice and on
how to improve the patient-doctor relationship.

2. To understand the need for balance between professional responsibility and
patient autonomy.

A-667 10:55

Patients' perspective (part I)
D. Walsh; Dublin/IE (executivedirector@efna.net)

This presentation will explore what neurology patients view as 'quality care',
using examples of good and bad radiology practice from relevant disease
areas. It will then question if such good practice can be further enabled - and
bad practice minimized - through patient involvement in monitoring the
implementation of the driver diagram. To facilitate this process, good
communication between doctor, patient and the wider multidisciplinary team is
essential, and this will be considered from the patient perspective. The
presentation will aim to analyse the potential phases of patient involvement, for
example, including ways to identify the most relevant patient-reported outcome
measures, and ways to collect and analyse patient-generated evidence. The
evidence - in this case, a patient relevant audit of driver diagram
implementation - must then be disseminated to allow prospective patients to
engage in more informed decision-making in their approach to choosing
treatment and management options, e.g. services, treatment centres and
health care professionals.

Learning Objectives:

1. To learn that implementing the driver diagram in their department will be a
step-by-step process that can be monitored by patients.

2. To learn that a fair knowledge of the upcoming procedure is part of feeling
safe for the patient.

3. To learn that an overload of information is equally detrimental to a safe
feeling as no information, putting the patient central means an adjusted offering
of information.

Author Disclosure:

D. Walsh: Grant Recipient; EFNA, as an organisation, is funded - in part - by
a consortia of pharmaceutical sponsors. The list can be found here:
http://efna.net/about-us/finance-and-funding/. Speaker; As Executive Director
of EFNA, | am occasionally invited to speak at events held by the
pharmaceutical industry. However, no payment is received..

A-668 11:10

Patients' perspective (part Il)
E. Briers; Hasselt/BE (erikbriers@telenet.be)

The perfect radiology department does not exist there is always room for
improvement. The driver diagram can be seen as an inventory of good practice
objectives. A comparison between this standard and the actual situation in the
department should show weak point and elements to be improved. Ideally this
is realised through a good set of procedures (ISO meaning) that guide the work
in the department. These procedures need verification in the execution. In this,
patients play a vital role as they go where radiologists do not go and they
undergo the procedures. To ensure patients a safe and comfortable journey
through the department they need to know and understand what they are up
to. Patients present themselves to the department they are sent by a clinician
with a diagnostic issue. The diagnostic issues are very diverse from a simple
broken wrist to a cancer diagnosis. The patients on the other hand have
different levels of literacy and on top of that different level of coping. This boils
d