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more dissertations published in SCI/SCIE journals, oral 
presentations during and after residency, higher h-indices, 
and a higher rate of reviewer positions, editorships, and 
participation in projects with grant support.

Participants trained in accredited programs reported 
more dissertations published in SCI/SCIE journals, and a 
higher likelihood of holding a PhD degree.

Discussion
There are many recommendations for the standardiza-

tion of neurosurgical education in the US8 and Europe,15 
but there is no universally accepted standard training 
program. The European Union of Medical Specialists is 
responsible for ensuring the quality and improvement of 
medical specialties in Europe.12 Even though the Ameri-
can Board of Neurological Surgery has established strict 
guidelines and there is better standardization than in Eu-
rope, a comprehensive and standard curriculum cannot be 
applied in the US.4 As a result, the structure and quality 
of training programs are different for every country and 
teaching center.10

In Turkey, there is a qualification committee named the 
Turkish Neurosurgical Society Proficiency Board. This 
board publishes papers for the standardization of resi-
dent training and gives accreditation certificates to train-
ing clinics. Presently, 3 UHs and 2 TRHs fulfilling the 
requirements set by the committee have been certified,3 

and 3 UHs are accredited by the European Association 
of Neurological Societies (EANS). However, applying for 
accreditation is entirely at the discretion of the clinics, as 
is the case for board certification for individual neurosur-
geons,3 and there is no obligation. Therefore, it is also im-
possible to talk about the standardization of neurosurgery 
training in Turkey.

Congresses offer the opportunity for oral/poster pre-
sentations to be criticized one last time before being sub-
mitted to peer-reviewed journals.5 When the presentations 
made in orthopedic surgery and neurosurgery meetings 
are taken into account, 10.5%–66% of the abstracts are 
published in scientific journals.9 The abstracts of the 
American Association of Neurological Surgeons/Con-
gress of Neurological Surgeons Joint Section on Pediatric 

Neurological Surgery (AANS/CNS Pediatric Section) and 
the International Society for Pediatric Neurosurgery an-
nual meetings progressed to publication at rates of 60.6% 
and 40.6%, respectively, between the years 2009 and 
2011.2 Eksi et al.5 determined that the acceptance rate of 
presented abstracts in the annual scientific meetings of the 
TNS between the years 2011 and 2014 by peer-reviewed 
journals was 10.5% (326/3105), and that this rate is low, 
but similar to other international congresses. The results 
of the survey showed that neurosurgeons who gradu-
ated from UHs and high-case-volume clinics presented a 
higher number of oral presentations. The number of oral 
presentations was also high for specialists for more than 9 
years, and this was probably because of the long practice 
period. Nevertheless, there is no information about how 
many of these presentations were published as scientific 
articles.

Publication of studies in peer-reviewed journals helps 
individuals contribute to the literature and bring innova-
tive approaches to the research community. In addition, 
it provides a collaborative environment for scientists to 
advance in their fields of work.2 Altinors et al.1 evaluated 
the contribution of Turkish scientists to the high-impact 
journals (Journal of Neurosurgery and Acta Neurochirur-
gica). All issues up to December 2015 were reviewed in-
dividually. The Turkish contribution to these two journals 
was 1.94% (556 articles). The rate of the articles that were 
produced entirely in Turkey was 60.61%, and Turkish 
scientists were coauthors in the remaining articles. The 
article does not mention the individual characteristics of 
Turkish authors.

Clinical work, teaching, research, and management are 
traditionally the four primary requirements of an ideal 
academic neurosurgeon description. In the new era, the 
characteristics of academic neurosurgeons will be col-
laboration, flexibility, and leadership. Grant/endowment 
funding and developing multidisciplinary clinical and 
research programs are the additional responsibilities of 
academicians. Academics of the future should not act 
with an independent will, and they should be specialists in 
cooperation and delegation, able to keep up with change, 
be competent in their field, and focus on teamwork rath-
er than individuality.11 Participation in clinical and basic 

TABLE 1. All questions from “Academic performance after neurosurgery residency training in Turkey: a national survey”

Question Possible Responses

Do you have a patent? Yes, no
Did your institution provide anatomy/embryology/oncology/animal laboratory?  If 

yes, how often would you use it?
No; yes/anytime; yes/average 2 hours per week; yes/average 2 

hours per month; yes/average 3 hours or more per month 
Did you have the opportunity to work on 3D models/synthetic models/simulation/

VR during your residency or expertise?
Yes, no

Do you perform any surgical/interventional procedures you observe in the clinic 
as an observer or fellow in your current institution?

Yes, no

Are there any procedures that you have certified and started to apply after your 
residency?

Yes/I do not apply; yes/I apply; no

EU = European Union; SRP = Scientific Research Project; VR = virtual reality.

» CONTINUED FROM PAGE 3
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research during residency is a vital process in acquiring 
basic scientific concepts. Creating a scientific interest will 
open the way for being an academic researcher. More-
over, it will give the surgeon the chance to be a part of 
science and give the ability to direct future treatment mo-
dalities.4 The h-index is a standard indicator to determine 
the ranking of academic activity.6 Graduates of UHs and 

high-case-volume clinics reported higher h-indices in our 
survey. Collaborative/interdisciplinary research and study 
with grant support was more frequent in graduates of UHs 
and high-case-volume clinics.

Limitations
There are several limitations to this study. There are 

TABLE 2. Baseline characteristics of the study participants (n = 289)

Question Value (%)

Age, yrs
 24–29 1 (0.3)
 30–34 39 (14)
 35–39 78 (27)
 40–44 63 (22)
 >45 108 (37)
Sex
 Female 21 (7)
 Male 268 (93)
How many years have you been a specialist neurosurgeon?
 1–4 75 (26)
 5–8 55 (19)
 9–12 49 (17)
 13–16 33 (11)
 >16 77 (27)
What is the nature of your residency institution?
 State university 187 (65)
 Education & research hospital 100 (35)
 Private university 2 (0.7)
 Foreign country 0 (0)
Does your institution have national/international accreditation?
 Yes 148 (51)
 No 141 (49)
What was the number of spinal cases per year in your institution?
 <400 57 (20)
 >400 232 (80)
What was the number of cranial cases per year in your institution?
 <600 114 (39)
 >600 175 (61)
Did you have a case log of the tasks you took in the cases you participated in your residency institution?
 Yes 154 (53)
 No 135 (47)
What is the nature of the institution you are currently working with?
 State university 81 (28)
 Private university 24 (8)
 Education & research hospital/state hospital 118 (41)
 Private hospital 66 (23)
What is your total weekly working hours?
 40 79 (27)
 48 53 (18)
 49–60 67 (23)
 >60 90 (31)
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more than 1500 neurosurgeons in Turkey and the sample 
for this study is less than 20%. This sample will not ac-
curately reflect the actual data but will be informative. It 
could also be said that the participants who did not par-
ticipate in the survey did not have any concerns about 
academic competency. As a result, it can be said that the 
sample was applied to a group that takes academic compe-
tency seriously, which is a limitation. Finally, a large num-
ber of statistical comparisons can be made with the data 
obtained from the 35 questions asked to the participants. 
However, in this study, we primarily wanted to measure 
the differences in clinics that train specialists and the per-
sonal awareness of neurosurgeons.

Conclusions
The main aim of neurosurgical residency education is 

to teach clinical knowledge and surgical skills, but also 
to teach the principles of the scientific method. Neurosur-
geons trained in high-volume accredited programs, mostly 
in UHs, performed better in terms of scientific activities 
and productivity in Turkey. Thus, we advocate for institu-
tional accreditation, participation in board examinations, 
and more emphasis on scientific research during and after 
residency training.
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