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Purpose: With the rapid expansion of the field of interventional neuroradiology (INR) and the
diverse background of aspiring neuro-interventionists, there is an ever increasing need to es-
tablish consensus criteria for training and accreditation in INR.

Materials and Methods: \We performed a survey to explore the current state of criteria for
training and accreditation in INR. The questionnaire consisting of 11 questions was emailed to
the members of World Federation of Interventional and Therapeutic Neuroradiology (WFITN)
worldwide. It was focused on the training charter, training program, qualifying examination,
and education after training program as perceived by practitioners in each country.

Results: A total of 52 WFITN members in 19 countries responded to the questionnaire. There
was a huge variation internationally and nationally due to the unique situation and challenges
in each country and institution. Criteria for training and accreditation in INR were well estab-
lished in some countries of Europe, North America, and Asia but not specified in other coun-
tries.

Conclusion: It is critical to establish consensus criteria for training and accreditation in INR in
order to ensure safe practice and continued expansion and development of INR as a specialty.
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INTRODUCTION

diverse backgrounds ranging from ra-
diology and neurology to neurosurgery.

In recent years the field of interventional
neuroradiology (INR) has been rapidly
expanding with the development of
devices and increasing demand for
minimally invasive surgery. Endovascu-
lar treatment of stroke in patients with
large vessel occlusions has gained wide
acceptance worldwide with a concom-
itant increase in workload. The aspiring
and practicing neuro-interventionists
have increased in number, coming from

In many countries there is no formal
training. In addition, in such a rapidly
changing situation, previously estab-
lished training programs, examinations
and continuous education may be inad-
equate.

There have been many efforts to
establish criteria for training and accred-
itation in Europe and North America.
The first attempt to propose guidelines
regarding the training in INR was done
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in 1998 following the foundation of the World Federation of
Interventional and Therapeutic Neuroradiology (WFITN)."?
This was followed by many medical associations publishing
their own charters or requirements for INR including the
proposed Union of European Medical Specialists (UEMS) Di-
vision of Neuroradiology Training Charter and United States
Accreditation Council for Graduate Medical Education (AC-
GME) program requirements for endovascular surgical neu-
roradiology. Despite these efforts, appropriate INR training
programs have not yet been established in many countries,
and there may be a lack of awareness of the existence or
necessity of such systems. To ensure patient safety it is im-
perative that adequate training and quality assurance are in
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Fig. 1. Number of respondents in each country. Total of 52 World Fed-
eration of Interventional and Therapeutic Neuroradiology members in
19 countries. The letters on the x-axis represent each country included
in the survey.
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place. We conducted an international survey to explore the
current state of criteria for training and accreditation in INR.

MATERIALS AND METHODS

Survey

This survey on training in INR was send to all members of the
WEFITN in preparation for a meeting organized by the WFITN
on "Accreditation in Neurolntervention”. The participants were
asked to answer 11 questions included in this questionnaire
(Supplementary Table 1). The results of the questionnaire
were analyzed per country and per region.

RESULTS

Participants

Total of 52 WFITN members in 19 countries responded to
the questionnaire (Fig. 1). The country names were replaced
with alphabets in random order. These included five from
the Americas (North-Middle-South), eight from Europe, one
from South Africa, and five from Asia.

Training charter for expertise in INR

The presence of a training charter for expertise in INR and
whether it is in accordance with the guidelines of the WFITN
is shown in Fig. 2. Out of the 52 responders, 36 (69.2%) re-

Country

Mixed
5 (26.3%)

CKILS

WYes ENo Mixed

Fig. 2. Presence of training charter for expertise in interventional neuroradiology in accordance with the guidelines of the World Federation of Inter-

ventional and Therapeutic Neuroradiology.
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ported that the training charter was present in his or her
country and they were from 9 countries including A, D, E, G,
J, M, N, R, and P. No training charters were recognized in B,
F H, O, and Q. Participants from C, |, K, L, and S gave mixed
response regarding the presence of a training charter.

Out of the 36 who acknowledged the presence of a train-
ing charter, 34 indicated that the training charter was in ac-
cordance with the guidelines of the WFITN. Nine participants
indicated that the training charter was in accordance with
the guidelines of the WFITN (E, P and R). The majority of the
participants (n=23, 67.6%) indicated that the training charter
was partially in accordance with the guidelines of the WFITN
and two participants (5.9%) indicated that the training char-
ter was not. The discrepancy was seen in terms of length of
the training program with shorter training program reported
by 11 participants and contents of the training program re-
ported by 9 participants.

Training program

Thirty-four of the 52 responded to questions regarding the
training program (Fig. 2). The contents of the training pro-
gram consisted of clinical neurology (n=28, 82.4%), neurovas-
cular anatomy (n=32, 94.1%), knowledge and treatment of
stroke (N=32, 94.1%), aneurysm (n=32, 94.1%), arteriovenous
malformation (AVM)/dural arteriovenous fistula (DAVF) (n=31,
91.2%), vascular spinal malformations (n=27, 79.4%), percu-
taneous spinal disc herniations (n=8, 23.5%), tumor emboli-
zation (n=28, 82.4%) and pediatric interventional radiology
(n=20, 58.8%). The training programs were in accordance

Clinical

Neuro vascular anatomy
Stroke treatment
Aneurysm treatment
AVM / dural AV fistula
Vascular spinal
Percutaneous spinal
Tumor embolization

Pediatric IVR

0% 10% 20% 30% 40% 50% 60%

https://doi.org/10.5469/neuroint.2019.00283

Song Y et al. International Survey on Criteria

with the WFITN training charter in the majority of responses.

B, C, N, and O had no national training program (Fig. 3). This
was offered in E, F G, L, PR, and S. It was executed in all train-
ing centers in 23.5% (n=8), majority of centers in 32.4% (n=11)
and minority of centers in 59% (n=2).

Thirteen participants reported the presence of an institu-
tion or board for quality control of the training program in
four countries (F, L, R, and S).

Examination for accreditation

The official examination for INR after completion of training
was reported to be undertaken by 50.0% of participants
(n=17) from B, E, F, G, I, L, N, O, and R. Amongst these, there
was an official written examination in four countries (n=15)
and official practical examination in five countries (n=15).
Participants from C, D, H, and P reported that there was no
official examination for INR after completion of training (n=17,
50.0%).

Continuous medical education

Out of 34 participants, 19 participants (55.9%) reported that
there was a national regulatory body ensuring continuous
medical education in ten countries (C, D, F, G, J,L, N, P.and S).

DISCUSSION

This international survey exploring the current state of crite-
ria for training and accreditation in INR revealed that there

Fig. 3. Content of training program
and percentage of respondents (n=34)
by each subject. AVM, arteriovenous
malformation; AV, arteriovenous; IVR,
70% 80% 90% 100% interventional radiology.
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was a huge variation internationally and nationally due to
the unique situation and challenges in each country and
also at an institutional (hospital) level. Criteria for training and
accreditation in INR were well established in some countries
of Europe, North America and Asia but not specified in other
countries. In addition, there was a discrepancy in the answers
received from the same country reflecting the lack of con-
sensus guidelines and awareness pertaining to the issue of
training and accreditation in INR.

The UEMS Division of Neuroradiology formulated a train-
ing charter for training in INR. The final document was a
product of 5 specialties (neurology, neurosurgery, cardiol-
ogy, radiology, and neuroradiology) working together to
accomplish a common goal to establish a clear definition of
INR as a particular competence open to physicians from all
specialties after sufficient training. This was made possible
by cooperation, compromises with mutual acceptance and
agreement among peers. The text of the Training Charter in
INR was finalized in December 2010, but unfortunately was
never formally approved by the UEMS council. It has since
been adopted by the WFITN, European Society of Minimal-
ly Invasive Neurological Therapy and other societies as a
training charter. This is in contrast to for example the United
States ACGME program for INR which is restricted to special-
ists in Radiology, Neurology and Neurosurgery and is based
on only 1 year of graduate training in endovascular surgical
neuroradiology. In our survey, participants from E and R
acknowledge the presence of a local training charter and
reported that it was in accordance with the UEMS writing.
In G and N, the main discrepancy is related to the length of
training. Despite the efforts by the UEMS, participants from B,
O, and Q reported the lack of a national training charter.

Since Zhao et al.* reported differences in medical educa-
tion system and requirements for training in INR in China,
Japan, and Korea, an accreditation program for neuro-inter-
ventionists as well as hospitals in Korea has started in 2015
by the Korean Society of Neurointervention. There are 165
certified members and 57 hospitals up to 2019. Japan estab-
lished a specialist qualification system for INR in 1997 with
the first examination held in 2002. Both Japan and China
have an official charter specifying the length and content of
the training program. In particular, INR training was open to
all specialties in Japan and had the detailed specification in
terms of qualification as a specialist or consulting subspecial-
ist. The training charter in Japan required the highest num-
ber of cases specified categorically (@aneurysms, AVM or DAVF,
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revascularization and tumors) separately as an operator or
assistant. Moreover, the qualification examination entailed
written, oral and practical examination with pass rate of 50%
to 60%. In this international survey, there were 13 responders
from Japan but no participants from China or Korea.

There were several limitations in this study. First, the
questionnaire was sent to all WFITN members but only 52
members from 19 countries participated in the survey. The
low response rate (about 10%) might be related to the way
the questionnaire was delivered to WFITN members. One
of the co-authors of this study, who is an active member of
WEFITN, was not aware of this survey and could therefore not
respond. The format of the survey and the way the survey
was conducted may not have been easily accessible to some
members of WFITN. It might have been that the survey was
considered SPAM and was either deleted automatically or
only reached the SPAM box. Also in cases where more than
one WFITN member worked in the same institution they
may feel it sufficient with only one answer.

Considering the international set-up of the survey, a future
survey should again be performed online, but in order to
increase participation apart from emails a separate message
should be posted on the official website from the WFITN.
Second, there was a discrepancy in the answers received
from within a single country. This may raise questions on the
reliability of the answers and understanding of the partic-
ipants, although members of WFITN, are with the training
national training charters. Hence, it was difficult to assess the
actual situation related to training and accreditation in coun-
tries with mixed responses. However, this may, in turn, reflect
the lack of consensus guidelines and awareness pertaining
to the issue of training and accreditation in INR in such coun-
tries. It seems necessary to check with the official governing
body (if present), with regards to the criteria for training and
accreditation.

CONCLUSION

This international survey explored the current state of criteria
for training and accreditation in INR and revealed a huge
variation internationally and nationally. This emphasizes the
urgent need for consensus criteria for training and accredita-
tion particularly considering the rapid expansion of the field
of INR and the diverse background of neurointerventionists
in training. There is a need to provide guidelines and to sup-



port the established international consensus criteria. These
have to be adapted to the unique situation and challenges
in each separate country.

SUPPLEMENTARY MATERIAL

Supplementary material related to this article can be found
online at https://doi.org/10.5469/neuroint.2019.00283.
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