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Stroke and its successful endovascular treatment has
changed the world. It is a fact that ischemic stroke is a lead-
ing cause of death and disability worldwide. Until 2014,
intravenous tissue plasminogen activator (t-PA) was the
only proven treatment for acute ischemic stroke. The turn-
ing point was 2015 with the publication of five well-known
randomized, multicenter prospective trials that provided
Class 1, Level A evidence in the support of endovascular
thrombectomy. These results have led to guideline recom-
mendations advocating endovascular treatment in addition
to t-PA for patients with emergent large vessel occlusion
(ELVO) and as first-line therapy for patients who are not
eligible for intravenous thrombolysis.

What followed can be considered stroke mania. Is this
the end of the success story that started 35 years ago? No. It
is time to define the rules and evaluate the current situation.

It is amazing that in March 2016 an international mul-
tisociety consensus document will be published and the
leading societies all over the world have found a consensus
statement for international training guidelines for endovas-
cular stroke intervention. The guidelines for stroke throm-
bectomy will be simultaneously published in JNIS, INR,
and other journals in March 2016. The following societies
are contributors: AANS/CNS; ASNR; AAFITN; CCINR;
ANZSNR; ANZAM, NSA, CING, ESMINT, ESNR,
JSNET, SILAN, SNIS, SVIN, and WFITN. The mammoth
project of formulating a worldwide standard was imple-
mented in a remarkably short time, thus, showing the impor-
tance of this therapy.
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There are many questions to answer: Do we have enough
specialists who can perform this therapy? Who should per-
form the therapy? Is it better for an inexperienced physician
do treatment or lose precious time by going long distances?
How do we define international standards for training and
education?

The Guidelines Present Answers, Here an Excerpt from
the Publication A multidisciplinary British Intercollegiate
Stroke Working Party put forth a document outlining the
safe delivery of mechanical thrombectomy, which high-
lights that operators should not normally carry out proce-
dures with which they are unfamiliar and that they should
recognize ad-hoc arrangements are not in the best interest of
patients. Catheter skills are mandatory, but (first part added
by the author) catheter skills from other circulations do
not replace the need for formal training in safe intracranial
microcatheter navigation, device placement, and adequate
management of complications.

The world is diverse and endovascular stroke treatment
is performed by different physicians in different countries.
Prerequisite is that there is a long experience with acute
ischemic stroke, which is a complex disease. Successful
endovascular treatment is based on the comprehensive abil-
ity to rapidly integrate patient history, severity of the dis-
ease, dedicated interpretation of brain images, resulting in a
treatment plan. Both patient selection and procedural exper-
tise are critical to achieve a good clinical outcome.

Summary of the Guidelines The baseline training and
qualification include residency training (in radiology, neu-
rology, or neurosurgery) which should include documented
training in the diagnosis and management of acute stroke,
the interpretation of cerebral angiography and neuroimaging
under the supervision of a board-certified neuroradiologist,
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neurologist, or neurosurgeon with subsequent board eligibil-
ity or certification. The residency program and supervising
physicians should be accredited according to the national
standards as they pertain to the countries involved.

Dedicated training in Interventional Neuroradiology
under the direction of a Neurointerventionalist (with neu-
roradiology, neurology, or neurosurgical training back-
ground), at a high-volume center. It is preferred that this is
a dedicated year, which occurs after graduating from resi-
dency (i.e., a fellowship). A training program accredited by
a national accrediting body is also strongly preferred but not
required. Published standards exist for various countries.

Outcomes should be tracked and recorded. While thresh-
old levels for recanalization, complication rates, etc. have
yet to be established, we suggest the following as a mini-
mum: successful recanalization (modified TICI 2b or 3)
in at least 60 % of cases, embolization to new territory of
less than 15 %. Symptomatic intracranial hemorrhage (i.e.,
parenchymal hematoma on imaging with clinical deteriora-
tion) rate less than 10 %.

It is vital that the physician have ongoing stroke spe-
cific continuing medical education. A minimum of
16 h of stroke specific education every 2 years is sug-
gested. Individual physician outcomes should conform
to national standards and institutional requirements. In
addition, the physician should participate in an ongo-
ing quality assurance and improvement program.

Impact on the German Curriculum for
Endovascular Stroke Treatment

Fortunately, a training concept for endovascular stroke treat-
ment that complies with the international training guidelines
in many respects was started in 2012. The DeGIR/DGNR
concept is structured training with three levels of certifica-
tion: level 1—basic qualification in interventional radiology
(IR); level 2—specialized training in interventional radiol-
ogy (IR) and interventional neuroradiology (INR); and level
3—qualification as a teaching and training institution. The
DeGIR/DGNR concept aims to qualify interventional radi-
ologists and interventional neuroradiologists by structuring
the training of interventional procedures to guarantee in-
depth knowledge and broad skills that are required in clini-
cal practice. The conditions to obtain the “Stroke” Module
E of level 2 require participation in DeGIR/DGNR-certified
courses with the achievement of 30 CME points per mod-
ule. Module E could be reached by radiologists as well as
neuroradiologists with certification of at least 100 indepen-
dently performed treatments in Module E with at least 30
intracranial and at least 30 extracranial procedures. After

completing the requirements for Module E, oral and written
tests are required for accreditation.

The German endovascular stroke treatment concept is
closely linked with the stroke unit concept of the German
Stroke and Neurological Societies (DSG and DGN). We are
present in all 107 German transregional stroke units (85 %
neuroradiological and 15% radiological interventional-
ists). In fact, it is possible to treat endovascular stroke 24 h/
day and 7 days/week in 127 hospitals in Germany. Since
December 31, 2015, we have 184 accredited Module E
interventionalists, while approximately 150 applications are
still being processed.

Differences to the International Guidelines Our institu-
tions participate in the DeGIR QS documentation and the
following data are also analyzed: successful recanalization,
embolization to new territory, and symptomatic intracranial
hemorrhage. First of all, we did not define a critical level for
this parameter. Second, these data could be personalized but
in most of the cases the data will be analyzed per institution.

Of interest is that a minimum of 16 h of stroke specific
education every 2 years is suggested. Actually, we did not
define a timely prescribed mandatory training event. In
Germany, state-certified specialized training every 5 years
is mandatory and we have to sample credit points. Further
engagement should be avoided and, of course, additional
specific neurointerventional training should be part of the
mandatory training.

The DeGIR QS documentation is successful. In 2014, we
registered 2967 recanalization treatments and in 2015 the
amazing number of 7088 cases (date February 15, 2016 and
the register is closed for 2015 on February 29, 2016). These
data are incredible and excellent, but we strive to improve
the data quality and to implement follow-up data. It is an
ongoing process and we still need improvements. But it is
more than a first step and for the future we should think
about international data documentation. In fact, the DeGIR
QS documentation is already used by interventionalists in
Austria, Germany, Switzerland, and one German colleague
from Tasmania.

The international guidelines for training and education
are a very important step to standardize stroke treatment
worldwide. Our training and education program is broadly
consistent with the international training guidelines. We
have a short history of 2 years assist and another 4 years
working with training, education, and quality assurance in
interventional neuroradiology (Module E for recanalization
as well as Module F for embolization). It is a successful
story and we can be proud to have anticipated the necessity
6 years ago.
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