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Abstract

Background: Emergency radiology (ER) is an important part of radiology. But what
exactly is ER? How can the required competencies be acquired in a good and feasible
way? Who should be in charge of this?
Objectives: Discussion of ER contents and suggestions for the improvement of the
acquisition of respective competencies during radiology training.
Materials and methods: General literature review, in particular the current German
blueprint for medical specialist training regulations (Weiterbildungsordnung, WBO
2020), publications by the German Radiological Society (DRG), the European Society
of Radiology (ESR), the European Society of Emergency Radiology (ESER) and the
American Society of Emergency Radiology (ASER).
Results and conclusions: As proof of competence in ER in Germany, confirmation
from the authorised residency training supervisor as to whether there is ‘competence
to act’ either ‘independently’ or ‘under supervision’ in the case of ‘radiology in an
emergency situation . . . , e.g. in the case of polytrauma, stroke, intensive care patients’ is
sufficient. The ESER refers to all acute emergencies with clinical constellations requiring
an immediate diagnosis 24/7 and, if necessary, acute therapy. The ESER and ASER
offer, among other things, practical fellowships in specialised institutions, while the
ESER complements this with a European Diploma in Emergency Radiology (EDER). On
a national level, it would be advisable to use existing definitions, offers and concepts,
from the ESR, ESER and ASER. Specialised institutions could support the acquisition of
ER competencies with fellowships. For Germany, it seems sensible to set up a separate
working group (Arbeitsgemeinschaft, AG) on ER within the DRG in order to drive the
corresponding further ER development.
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Background

Emergency radiology (ER) has been an im-
portant part of radiology from the out-
set [1]. Continuous technical innovation
resulted in ever more precise and faster
procedures, which further increased the
value in acute diagnostics as the basis of
fast and appropriate therapy [2]. Further
improvements in care brought the com-
plete digitalisation of images and reports
aswell as step-by-stepradiological integra-
tion into emergency rooms, which are also
becoming increasingly interdisciplinary. In
addition to immediate on-site computed
tomography (CT) diagnostics, radiology is
involved inthedevelopmentofemergency
room tracts, in the maximum stage with
the option of immediate CT diagnostics
as well as the interventional treatment
of acute heart attacks, strokes, bleeding
or other vascular occlusions. Large centres
even operate CT directly in the emergency
room or use so-called sliding gantry con-
cepts in order to be able to equip a CT
from both the emergency room and an
adjacent CT room.

The driving forces behind these devel-
opments include the ever better techni-
cal possibilities in combination with the
proven positive effects of time savings on
morbidity andmortality in the early acute/
emergency phase [2]. In addition, there
is continuous growth in the number of
acute patients [3, 4]. As a consequence,
ER comes increasingly into focus. On the
other hand, ER also leaves room for an ex-
act definition of the field and, once given
that, how the required competencies may
be acquired/trained in a good as well as
feasible way.

Objectives

Discussion of ER contents and suggestions
for the improvement of the acquisition of
respective competencies during radiology
training.

Materials and methods

General literature review, in particular
the current German blueprint for medical
specialist training regulations (Weiterbil-
dungsordnung, WBO 2020) [5], publica-
tions by the German Radiological Society

(Deutsche Röntgengesellschaft, DRG),
the European Society for Radiology (ESR),
the European Society for Emergency Radi-
ology (ESER) and the American Society for
Emergency Radiology (ASER). Parts of the
materials, methods and results integrate
translations of a thematically appropriate
medical doctoral thesis [6] and a re-
spectively related previous publication
[7].

Results

The European Union (EU) has regulated
the free movement of goods, people, ser-
vices and capital, which also includes mu-
tual national recognition of professional
qualifications [8]. As far as radiology is
concerned, the training times as well as
the accessible radiological specialisations
differ from country to country, in some
cases considerably. In view of these as-
pects, it seems sensible not only to align
the process to the German framework, but
also to expand it to an international and,
in particular, EU level.

Emergency radiology within the
German Radiological Society

In Germany, ER is part of general radio-
logical training and is therefore not for-
mally a separate radiological specialisa-
tion that could be acquired as separate
board certification (in Germany this type
of official advanced qualification in Radi-
ology as a subspecialisation is only pos-
sible in paediatric radiology and neuro-
radiology and, recently, also as an addi-
tional qualification in diagnostic nuclear
medicine for radiologists). However, there
is awhole range of technical subspecialisa-
tions or special expertise within radiology
but without medical board certification.
Such groups of core expertise are mainly
organised by particular subsocieties and
the DRG. The DRG groups them in the
form of working groups (Arbeitsgemein-
schaften, AGs) [9]. These are subdivided
differently, sometimesaccordingtomodal-
ities (e.g. ultrasound), body regions (e.g.
chest), organs (e.g. breast diagnostics), or-
gan systems (e.g. musculoskeletal, MSK),
disease groups (e.g. oncological imag-
ing), current research fields (e.g. forensic
radiology) and interfaces (e.g. physics).

Currently, there is no separate ER work-
ing group within the DRG. Instead, emer-
gencies are spread across various work-
ing groups. These do not cover the en-
tire range of radiology and certainly not
the entire range of ER. For example, poly-
trauma is assigned to the AG MSK, which
has proposed its own curriculum in which
MSK traumabut not polytrauma is covered
[10]. On the other hand, the homepage at
least refers to its own recommendations
for polytrauma whole-body CT protocols
[11]. The recommendations rely on the
working group ‘Imaging procedures of the
musculoskeletal system’, the direct prede-
cessor of the working group ‘MSK’, which
was recently renamed. Otherwise there
is no corresponding reference to ER [12].
In the radiological curriculum developed
by the DRG with regard to the national
competency-based catalogue of learning
objectives for medicine (Nationaler Kom-
petenzbasierter Lernzielkatalog Medizin,
NKLM), someemergencies are also divided
into special radiological areas. Particular
learning goals for ER are not suggested.
For example, the word ‘emergency’ is only
found at one place within the curriculum:
“Knowledge of procedures in emergency
situations in interventional radiology” [13,
p. 16]. . Figure1 showsanexampleofwhy
ER competence and expertise are needed
todirectcorrect therapypathways insome-
times subtle image abnormalities.

Emergency radiology in the German
blueprint for medical specialist
training regulations (WBO 2020)

The German Medical Association put the
new blueprint for medical specialist train-
ing regulations (WBO) into effect and last
updated them on June 26th, 2021 [5].
The statemedical associations have imple-
mented this in the form of respective con-
crete training regulations, although there
are virtually no state-specific differences.
TheWBO generally states: “In the interests
of the patient, the medical competencies
and attitudes shaped during study and un-
dergraduate training are deepened during
the training as a specialist. The in-depth
application of medical knowledge in pro-
fessional practice is characteristic of spe-
cialist training . . . in practical work and
theoretical instruction as well as partly
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Fig. 18Unstable injury of the thoracic spine between the first and second vertebra.Polytrauma (car
accident, female, 17 years).aWhole-body computed tomography (CT) of the spine (sagittal).Notice
the overlying artefacts coming from the shoulder girdle in the lower part of the image. Only subtle
changes point to an unstable spine fracture.Ventral narrowing of the relevant intervertebral space
(arrowpointing left), soft tissue swelling there directly prevertebral andwideningof the correspond-
ing interspinosal distance (asterisk), subtle fragment (arrowpointing right). b Short Tau Inversion
Recovery sequence, c (T2-weighted):expertise in emergency radiology directly initiated immediate
magnetic resonance imagingshowingall threevertebralcolumns involved(ventral ligamentandinter-
spinosal disruption inb,middle columnand low-grademedullary edema in c ,arrow).d,eThepatient
directly went to the operating roomwith laminectomy, postoperative subtle anterolisthetic fixation
(asterisk) and fixateur interne stabilisation (d) as well as postoperative CT (e, screws not visible as re-
formatted corresponding to thedotted line ind). Paraplegia that haddeveloped then recededbefore
discharge

through successful participation in recog-
nized courses. . . . A passed examination
is proof of the competence acquired” [5,
p. 7]. To hold a title as medical specialist,
e.g. as a radiologist, requires that criteria
of the WBO are met and a specialist exam-
ination is passed [5, p. 9]. TheWBO criteria
are divided into “cognitive and method-
ological skills (knowledge)” and “practical
skills (experience and skills)”. A minimum
number of examinations is often required
for some criteria (reference numbers). If
not, confirmation by the trainer, autho-
rised by the respective medical chamber,
in the form of a filled checkbox in the
electronic logbook belonging to the WBO
is sufficient, occasionally with the option
of selecting the competence level of the
trainee. This includes interventional stroke
therapy as a required ‘action competence’
(. Fig. 2 and 3).

Regarding ER, proof of confidence in
the form of checkbox confirmation by the
trainer as to whether at the end of ra-
diology training the trainee has reached
acompetence level forhandling “radiology
in an emergency situation . . . , e.g. with
multiple trauma, stroke, intensive care pa-
tients” either “independently” or “under
supervision” is sufficient in Germany [5,
p. 285]. There is no explanation as to
what “radiology in an emergency situa-
tion” means precisely and there are no ex-
plicit requirements for ER knowledge. For
reference numbers of performed/reported
examinations only general requirements
exist. However, these need to be fulfilled
without any specific reference to ER [5,
p. 285–8]. It is also not required that radi-
ological servicesoutsideofnormalworking
hours have been performed. In addition,
it is also not mandatory that radiological
training has taken place in a hospital.

The specialist examination is organised
out by the medical association of the fed-
eral state. Of course, ER will often be
part of the exam, but this is not a pre-
requisite. As long as the trainer certi-
fies existing competence in ‘radiology in
emergency situations’ in the logbook at
least as ‘under supervision’, it would be
overall conceivable that it may be possi-
ble to become a board-certified special-
ist in Radiology without further training
in a hospital, without practical decision-
making experience in night shifts, without
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Emergency Radiology                                                                                                          0/1**
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Fig. 28 Requirements for“Radiology inanemergencysituation” intheRadiology logbookaccordingtotheGermanblueprint
formedical specialist training regulations.Example of the logbook of the Baden-Württemberg StateMedical Association for
the2020Germanblueprint formedical specialist trainingregulations.**Automatic checkingwhether the requirement ismet.
Intheexample,noneofthetwopossiblecheckboxoptionsinthetworight columns isselected. Therefore, the0/1requirement
ismet (WBO2020, [5])

experienceof examinationsacquired inpa-
tients with acutely life-threatening condi-
tions and without corresponding content
in the specialist examination.

Other examples of emergency care
in the German blueprint for medical
specialist training regulations (WBO
2020)

Internal Medicine [5, p. 119ff.]: The train-
ing includes at least 6 months of work
in the emergency room and another
6 months on the intensive care unit. In
a general section, competencies are also
described without a minimum number
of cases (e.g. cardiopulmonary resusci-
tation, emergency ultrasound, puncture
and catheterisation techniques). There
are also no specific minimum numbers
for emergencies noted in the various
specialisations.

Surgery [5, p. 45ff.]: As in internal
medicine, the training includes at least
6 months of work in the emergency room
andanother6monthsonthe intensivecare
unit. In a general section, competencies
are also described in this regard (e.g. de-
tection and treatment of acute emergen-
cies including life-saving measures, chest
drainage system). With the exception of
the requirement for 20 central venous ac-
cesses, no minimum case numbers are
given in the general part either. This
changes with the special content. There,
for example, case numbers of this kind

were required for emergency interven-
tions. For example, “competence to act”
requires at least 10 cases of “Detection,
diagnostics, therapy and interdisciplinary
management for the severely and multi-
ple injured” and 20 cases of “Emergency
interventions in the abdominal cavity, e.g.
in ileus, bleeding, peritonitis, spleen rup-
ture, hollow organ perforations”. This is
continued in more detail in the respec-
tive further surgical specialisations (such
as vascular surgery, orthopaedic surgery,
etc.) (. Fig. 4).

Emergency radiology on an
international level

Emergency radiology within the
European Society of Radiology (ESR)
With the European Training Curriculum
for Subspecialisation in Radiology (ETC
Level III, [14]), the ESR proposes the frame-
work for specialisation in radiology in Eu-
rope: Level I represents general radiology
training, Level II includes some aspects
for subspecialisation—but in contrast to
Level III, also within the general training
period,meaningthetimeof trainingbefore
board certification in general radiology.
It includes requirements for the duration
and structure of the training as well as
infrastructural aspects, describes the con-
cept of the roles of the physician accord-
ing to CanMEDS [15] and the concept of
knowledge, skills, competencies and atti-
tudes (KSCA) andcontains specific learning

objectives for the respective focus spe-
cialisations, which are designed together
with the corresponding societies for radi-
ological subspecialisation. Although ETC
Level III is only a recommendation, the
aim was to achieve the highest possible
conformity with the content, not only to
ensure compliance with European quality
standards, but also to ensure ongoing sub-
society support from the parent/umbrella
society ESR.

The duration of the specialisation is set
to be at least 1 year. The focus should
be on the acquisition of skills and should
be recorded in a logbook together with
the number of examinations performed.
Any competences that may have been
achieved anddocumentedprior to special-
isation should be recognised. At the end
of the training, a final exam should check
whether the learning objectives have been
achieved. Duringthespecialist training, in-
dependent scientific work and a transition
to continuous professional development
should be promoted. A reaccreditation
should take place every 5 years, whereby
a minimum of subject-specific continuing
medical education (CME) points and work-
ing hours, which are performed in the field
of specialisation, should be specified [14,
p. 7 f.].

The training may be parallel to normal
working in cooperation of a suitable spe-
cialist department of a large radiological
clinic. Superordinate and specific learning
objectives should be clearly formulated
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Fig. 39 Interventional
therapy of twoneurora-
diological cases. Case 1
(female, 36 years): suc-
cessful M1 thrombectomy
(upper row, a–e); case 2:
coil filling of a ruptured
posterior communicating
artery (PCOM) aneurysm
(lower row, f–j). Case 1:
unenhanced computed
tomography (CT) reveals
a hyperdensemedia sign
on the left (a,b,asterisk).
Angiography confirmed
M1 occlusion (c,arrow).
Using the roadmap func-
tion the guidewirewas
positioned distal of the oc-
clusion and the aspiration
catheter could be placed
right at the beginning of
the occlusion (d,arrow).
First pass, thrombolysis in
cerebral infarction (TICI) 3
result (e, TICI grading
system)

and categorised according to the KSCA
concept. In the extra-occupational phase,
mentoring should take place by suitable
focused specialists of the department and
access to a local coordinator should be
ensured. The spectrum of patients and
examinations should cover the entire area
of specialisation. Ideally, the entire extra-
occupational specialty training is carried
outby just one radiological clinic andman-
aged by a local program director, who fi-
nally signs the logbook and ensures a bal-
anced distribution of work and training
time.

The number of lecturers should be
adapted to the needs of the learners and
at least one of them should already have
passed the specialty exam that candidates
are aiming for. Furthermore, the lecturers
should be active in university teaching,
have had appropriate didactic training
and should take part in the implemen-
tation of examinations. The equipment
must be appropriate and radiation pro-
tection must be observed in accordance
with national law. The required teaching
materials should be accessible and, in
addition to text books, also include access

to e-learning and online journals. Par-
ticipation in courses and academic work
should be encouraged and documented.
The learners should regularly be formally
evaluated with regard to the competen-
cies they have achieved, and progress
should be discussed in the logbook as
well as perceived opinions on the teaching
environment and lecturers. The teaching
hospitals for in-service specialist training
should be accredited in accordance with
applicable national law, depending on
their location. The learners should pass
a final examination which objectively
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Fig. 39 (continued)Case2
(female, 64 years): unen-
hancedCT shows severe
subarachnoid haemor-
rhage (f), suspicious for
a ruptured aneurysm
whichwas confirmed to
be a PCOM-type on CT
angiography (g,arrow).
Angiography confirmed
the PCOManeurysm (h,
arrow). Under protec-
tion, amicrocatheter
was placed in the neck of
the aneurysm (i) and the
aneurysmwas very care-
fully filledwith coils. Final
control revealed a success-
ful result (j,asterisk)

measures whether they are able to work
independently in the corresponding focus
subject [14, p. 9ff.].

The KSCA concept began in 1956 with
Bloom’s taxonomy of cognitive learning
goals and, for the first time, clearly formu-
lated learning goals as measurable learn-
ing outcomes instead of learning content
[16]. TheKSCAconceptmakes itpossibleto
determine preferable ways a learning ob-
jective should be mastered by the learner,

which clearly has an impact on the proper
teaching and evaluation methods to be
used.

According to ETC Level III, “knowl-
edge” (K) describes the classic list of
learning topics. The term “skills” (S) de-
scribes psychomotor learninggoals, which
means all manually executable actions,
technical skills and the application of
knowledge. The term “competencies and
attitudes” (CA) describes the affective

learning goals on the one hand, and the
consequence of repeated application of
knowledge and skills on the other hand
that lead to a deeper understanding and
enable independent and responsible im-
plementation [14, p. 13]. Such a grouping
is abbreviated as KSCA. In ETC Level III,
specific learning objectives are given for
13 different radiological subspecialties,
which were formulated by the respec-
tive specialist societies according to the
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Fig. 48 Complete thrombosis of theportal vein. Obesepatient after sleevegastrectomy, 1weekafter
hospital discharge (female, 29 years).a Computed tomography (CT) scout, obese patient; note distri-
butionofintraluminalbowelgas(arrow). b–dEnhancedCTinportalvenousphase, limitedimagequal-
ity. Stapler seamof sleeve gastrectomy (b,arrow); note contrast in the inferior caval vein (b,asterisk).
Swelling of small bowel, free fluid surrounding correspondingmesentery (c,asterisk) and iatrogenic
active inguinal bleeding, right side.Acceptable venous contrast (d,arrows) except for the portal vein
(d,asterisk). Noteadditional swellingof theascendingcolon (d,cross). CT inarterialphase revealedno
stenosis (not shown). The patient directly went to the operating room, and the inguinal bleedingwas
stoppedquickly followedby open laparoscopy.Most of the small bowel was necrotic and eventually
the patient had a fatal outcome

specifications of the ESR. The ER learning
objectives of ETC Level III from 2015 [18]
were revised and expanded during the
curriculum development, categorised ac-
cording to KSCA and anatomical aspects
and published in the 2018 revised version
[14, p. 35ff.].

The European Society of Emergency
Radiology (ESER)
The ESER is an independent and non-profit
society associated with the ESR. It was
founded in 2011 and is dedicated to the
support and coordination of ER in general
and particularly in European countries. In
addition to promoting science and teach-
ing in ER, one of the main goals is ad-
vanced ER specialty training [18]. In order

to achieve this and inparticular to solve the
problem of the lack of specialisation in ER
in Europe, the ESER board was motivated
to develop a curriculum for the European
Diploma in Emergency Radiology (EDER)
[19]: “Although certain competencies in
EmergencyRadiology (ER)aresharedbyra-
diologists in Europe, educational contents
and duration of training differ widely and
no distinguished certificate is available so
far. ESER aims to unify and offer the acqui-
sition of ER competencies and certificates.
Consequently, a curriculum for the EDER
was developed as concrete implementa-
tion of the European Training Curriculum
(ETC) Level III for ER” [19]. The EDER is
endorsed by the ESR and aims to estab-
lish a common European qualification for
radiologists in ER as a subspecialisation
following general radiology training. It is
organised centrally, but with the excep-
tion of congress visits and examinations, it
can be acquired locally. The EDER consists
of 11 learning sections, each (. Table 1)
with associated webinars, workshops and
self-directed learning. In addition, there is
somescientificeducationaswellasa1-year
speciality training at a teaching hospital in
the home country of the participants. The
final exam includes a written exam with
multiple choice questions and a structured
oral exam. Participationalso requiresproof
of working for at least 5 years as a radiol-
ogist, 50 subject-specific CME points and
active ESER membership (. Table 2).

Emergency radiology in other
European countries (examples)
As it is impossible to describe all varieties,
Italy and Spain were chosen to describe
approaches which are different to the cur-
rent procedure in Germany.

In Italy [20], training for clinical radi-
ology takes 4 years. It involves training
in general radiology, covering each radiol-
ogy subspecialty, including ER. Rotation in
ER lasts 4 months, during which residents
have to collaborate in the implementation
and reporting of at least 500 exams per-
formed in this section. As an individual
choice, residents have the option to spend
6–12 months in national or international
centres with special expertise in certain ar-
eas. The European Diploma in Radiology
(EDiR) is advised but not compulsory.
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Table 1 Sections (knowledge) of the Eu-
ropeanDiploma in Radiology (EDER, [19])a

1 Head and brain

2 Spine, spinal cord and peripheral
nerves

3 Fractures

4 Heart and big vessels

5 Intervention and angiography

6 Chest (non-traumatic, including inter-
ventions)

7 Abdomen (non-traumatic, including
interventions)

8 Musculoskeletal system

9 Polytrauma

10 Special patient groups (children, preg-
nant women, geriatric and oncological
patients)

11 Various (such as drugs, quality as-
surance, legal principles, radiation
protection, organisational aspects,
communication, team behaviour, deci-
sions between life and death)

aThe 11 monthly orientated learning units
are designed to enable completion within in
1 year (summer break in August). Since the
curriculum runs for 2 years, every candidate
has the opportunity either to repeat or to
catch up on missed learning content

In Spain [21], training for clinical radiol-
ogy also takes 4 years. It involves training
in general radiology, covering each radiol-
ogy subspecialty, including ER (3 months).
In the final year, there is an elective period
ranging from 3 months to 1 year for spe-
cial interest training. This is available both
domestically and internationally. The EDiR
is also advised but is not compulsory.

Emergency radiology in North
America
The ASER offers a training program similar
to that of the ESER. This includes: webi-
nars, online learning on demand, a core
curriculum for specialisation in ER andown
ER fellowships for the building of ER com-
petence in the clinical environment [22].

InNorthAmerica, therewasearly recog-
nition of the importance of ER, with many
institutions now having 24/7 dedicated di-
visions staffedby specifically trained Emer-
gency Radiologists. “The emergency ra-
diology facility has become the hospi-
tal’s acute diagnostic imaging centre. The
emergency radiology division of today is
unique in its physical design, equipment,
staffing, information systems, and oper-

ations.” . . . “Future trends in emergency
radiology will include response to an ag-
ing population; health care reform; new
imagingmodalities, such as cardiac CT; the
need for radiation dose reduction; and in-
creasing demand for MRI” [23].

The ASERwas founded in 1988 and was
the first society dedicated to ER. While it is
a society in the USA, membership is open
to international radiologists and trainees,
constituting approximately 10–15% of its
members, including members in training.
Similar to the ESER, the ASER provides
multiple avenues for learning, including:
a 4-day annual meeting, which has been
held forover30years [24], webinars, online
learning on demand, a core curriculum
for the specialisation in ER for both the
resident and, separately, fellow level and
a soon tobeopenedonlineASERAcademy.

In the US, there are approximately
30 fellowship positions at different in-
stitutions for a fellowship duration of
1 year. The fellowship directors are part
of the ASER fellowship committee, which
togetherwith theASER Executive Commit-
tee provides guidance to the independent
programs on the interview process and
curriculum.

In Canada, a fellowship program was
started in 2003 (Vancouver General Hos-
pital), which has since become the largest
single-site 1-year fellowship programwith
up to 10 clinical fellows per year [25]. This
was followed by programs in Ottawa and
later by two separate trauma centres in
Toronto, now with in total 16 fellowship
positions available every year. This in-
creased focus on ER, also with rotations
in the residency programs, has led to the
foundation of the Canadian Emergency,
Trauma and Acute Care Radiology Soci-
ety (CETARS), an affiliate society of the
Canadian Association of Radiologists [26,
27]. Similar to the ASER and ESER, this
society also provides dedicated education
opportunities and guidelines.

In North America (both the USA and
Canada), “there are basically three es-
sential steps to becoming a radiologist:
earning an undergraduate degree, earn-
ing a medical degree, and completing
a radiology residency. The majority of
radiologists also complete an additional
year of highly specialised training called
a fellowship” [28]. The radiology residency

program comprises 1 year of internship
in a surgical or internal medicine disci-
pline, followed by 4 years of dedicated
radiology rotations. As indicated above,
with altogether 46 fellowship positions
available, the ER fellowship is well estab-
lished and its numbers are still growing.
Many job opportunities exist to become
a subspecialised radiologist performing
only ER.

The classification of ER as its own spe-
cific subspecialty after many years of close
collaboration of the ASER with the Amer-
ican Board of Radiology (ABR) in 2020 led
to the first instance of ER being avail-
able as a dedicated subspecialty profile
for continued board certification by spe-
cific inclusion in the Online Longitudinal
Assessment (OLA), underscoring its matu-
rity and further solidifying it as a proper
subspecialty [29].

Conclusions

It remains somewhat imprecise at first
glance what emergency radiology actu-
ally is. Is it, for example, acute radiology
forpotentiallyacutely life-threateningcon-
ditions such as serious injury, pulmonary
embolism, heart attacks, strokes or other
bleeding or vascular occlusions that canbe
treated interventionally? With or without
children? With or without brain/neuro? Or
is it ‘just’ the radiological care of patients
in the emergency room?

Considering the EU framework, the po-
sition of the ESER is recommended. This
defines ER as the radiological care of acute
emergencies by radiologists who have the
appropriate diagnostic and interventional
competences. In addition, it refers to
patients whose clinical picture requires
an immediate diagnosis 24/7 and, if nec-
essary, acute therapy. Standard paedi-
atric and neurological emergencies are in-
cluded diagnostically but without inter-
ventional therapy, which is left to spe-
cialised paediatric radiologists and neuro-
radiologists.

The current German blueprint for med-
ical specialist training regulations (WBO)
defines a competence for “radiology in
an emergency situation”, but does not as-
sign any reference numbers of key exam-
inations to be performed. ER refers to
acutely life-threatening conditions. Since,
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Table 2 Key requirements for the EuropeanDiploma in Radiology (EDER, [19])
Training in
Radiology

Applicants have to prove at least 5 years of national training in radiology. A certificate of completed training needs to be provided.
For candidateswith less than 5 years of national training, proof of experience as a supervised staff radiologist is required

Subspecialty
training

At least 2 years of subspecialty training in ER (including an ER fellowship) or 2 years of work in an ER environment/facility, follow-
ing radiology certification, is required. A signed letter from the head of department/programmedirector has to be provided

RIS documen-
tation/logbook

A total record of the candidate’s experience in ER countersigned by the candidate’s programme director is required (at least 2 years
of subspecialty clinical practice/training)

Webinars and
workshops

11 ESER webinars. ESER recommends attending additional webinars and workshops to gain continuous education and training for
the diploma

Written exami-
nation

The written part of the examination is based on multiple choice questions. Candidates’ knowledge is tested in all aspects relevant
to ER such as anatomy, physiology, clinical practice, pathology, protocols and quality parameters

Oral examina-
tion

The oral examination consists of a 20-min oral examination by ESER representatives in the English language. The examiners show
each candidate a series of cases. The examiners test all aspects of the cases relevant to ER: indication, clinical background, diagno-
sis, technical parameters, limitations, teamwork, therapeutic options, ethical aspects, etc.

ER Emergency Radiology, RIS radiology information system, ESER European Society of Radiology

for example, strokes are included not only
as a diagnostic skill but also as interven-
tional therapy, such competence as part of
general specialist training is likely to have
only been acquired in exceptional cases.
In addition, the specialist training period
may formally be completed on a purely
outpatient basis, and training experience
outside normal working hours is not a pre-
requisite for admission to the examination
as a board-certified specialist in Radiol-
ogy. Whether aspects of ER are assessed
within the board examination is also not
prescribed (although it is certainly quite
likely).

The DRG does not offer an own ER
working group. Given the importance of
ER within radiology, such a working group
would be well suited to developing rec-
ommendations for the concrete improve-
ment of ER training. It seems sensible to
at least orientate oneself to the European
framework and to use the corresponding
preparatory work, such as that of the ESER
or the offered EDER. A fellowship concept
through specialised institutions, such as
those offered by the ESER or ASER, ap-
pears helpful and could also improve ER
training in Germany. Such an ER work-
ing group may first clarify the key aspects:
What is the concept for ER training to be
included during training in general radiol-
ogy? Is there a need for a separate focus
specialisation beyond the general training
period?

In both cases, implementation of an ER
curriculum should include modern con-
cepts of medical didactics and teaching
research, especially with regard to online
concepts, activationof learners (and teach-

ers), feedback as well as the methods for
building practical skills and strengthen-
ing positive attitudes. Although different
countries and societies place differing em-
phasis on ER, many of them like the ESR,
the ESER, and the ASER provide useful
concepts or possible partial concepts for
adoption/adaption to a nonetheless indi-
vidual German approach.

Practical Conclusion

4 Training in ER differs widely across Europe
and the world.

4 Some countries offer particular ER special-
isation or promote dedicated ER fellow-
ships, while the ESER offers an ER diploma
for specialisation/certification (EDER).

4 In Germany, ER is part of the general train-
ing in radiology without a particular ER
curriculum.

4 The DRG may discuss introducing a sepa-
rate working group for ER in order to de-
velop a proposal for such a curriculum.

4 AGerman ERworking groupmay consider
parts of internationalwork in thefield that
have already been carried out, in particu-
lar by the ESR, the ESER and the ASER.
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