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ABSTRACT

Objective: The aim of this study was to determine the adequacy of spine surgery fellowship training (SSFT) in Turkey and what is
needed for further development by interviewing current fellows.

Methods: Forty male orthopaedics and traumatology or neurosurgery specialists who had completed SSFT in three different
spine centers in Turkey between 2010 and 2018 were asked to complete a survey with 29 questions about SSFT in Turkey. Thirty
specialists responded, and the collected data were analyzed.

Results: Twenty-seven (90%) participants were orthopaedic and traumatology specialists and three (10%) were neurosurgery
specialists, with a mean age of 39 (range = 35-53) years. Most participants received their residency training in the provinces
where their fellowship training took place (11 (37%) in istanbul and 7 (23%) in Ankara). The mean duration between residency
training and the start of SSFT was 4 (range = 0-14) years, and the mean SSFT duration was 8 (range = 1-18) months.
Seventy percent of participants had participated in spine surgery cases during their residency. Twenty-three (77%)
participants reported that spine surgery training in their hospital during their residency was inadequate. Seventeen (57%)
participants felt that they could not independently perform spine surgery cases before SSFT. All three centers (100%)
participating in the study that offered SSFT were non-public institutions such as private hospitals and private university
hospitals of medicine managed by a dedicated mentor with personal commitment, without any accreditation for SSFT. While
25 (83%) participants indicated that they felt competent enough to perform a standard spinal deformity surgery case
independently at the end of SSFT, 5 (17%) indicated the opposite. This proportion, which was 43% at the end of residency,
increased to 83% after SSFT.

Conclusion: The results of this study have demonstrated the importance of SSFT in spine surgery as a specialty with a potentially
high risk of complications that require prolonged case observation, challenging work-up, and adequate equipment. In this regard,
there is a need for regulations on accreditation in government health facilities that provide ideal conditions. We propose to offer
SSFT to all surgeons interested in spine surgery in Turkey by conducting further studies supported by an optimal health sector
that ensures the appropriate requirements, in accordance with the declaration of TOTEK (The Turkish Orthopaedics and
Traumatology Education Council), training workshops, and an accredited master’s degree program in spine surgery or
subspecialty.

Introduction medicine, spine surgery, hand, upper extremity, foot
and ankle, trauma, arthroplasty, or pediatric surgery)
is common in the United States.?® However, there is
still a lack of available accredited SSFT programs
during and after residency in Turkey. Until now, all
centers that offered SSFT in Turkey were non-public
institutions such as private hospitals and private uni-
versity hospitals of medicine managed by the personal
effort of a dedicated mentor, without an accredited
center for SSFT. The Turkish Orthopedics and Trau-
matology Education Council (TOTEK) Assembly was
held in September 2018; remarkably, this educational
workshop’s first major agenda item was Fellowship
Training in orthopedics. In the meeting, it was
decided that a fellowship training program could be
started with legal procedures by addressing the defi-

A surgical fellowship is often a 1- or 2-year clinical
experience performed after residency (postgraduate
training). The term “fellowship” is commonly used in
the medical literature and refers to the process of
training physicians to focus on the diagnosis and cur-
rent treatment of specific patient/disease populations
in a particular specialty for a specified time in well-
equipped, comprehensive clinical centers. A spine
surgery fellowship aims to provide additional experi-
ence for postgraduate orthopaedic surgeons and neu-
rosurgeons interested in spine surgery, a more
focused and specialized surgical field.

Following residency training in the United States, the
percentage of fellowship training among orthopaedic

surgeons has increased from 68% to 90% in recent
decades."?

As far as we know, spine surgery fellowship training
(SSFT) in Turkey started at the end of the first decade
of the 2000s. Immediately after completing residency
training, fellowship training in orthopedics (sports

ciencies in the continuing education of physicians
who wish to specialize in a relevant area of orthope-
dics. In this regard, it was agreed to establish
a working group to address this issue under the aus-
pices of The Turkish Orthopedics and Traumatology
Education Council (TOTEK).* Accredited advanced
training in spine surgery, which was discussed and
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outlined in the Council, is expected to begin in a government health
facility sometime in 2021 with the working group’s efforts.

This study is expected to shed light on the adequacy of SSFT practice
in Turkey and what is needed for further development.

Materials and Methods

This study was conducted as a retrospective, descriptive, multicen-
ter study (with three participating centers). Forty orthopaedic and
traumatology and neurosurgery specialists who had accomplished
SSFT in three different centers in Turkey between 2010 and 2018
were assessed with a 29-question survey about SSFT in Turkey.
Thirty physicians who completed the survey and answered all ques-
tions were included and formed the study sample, while ten male
participants with incomplete responses were excluded. Informed
consent was obtained from each participant before administering
the survey. For data collection, the questionnaire was designed
using an online survey software, Survey Monkey®, and was shaped
by the opinions of the instructors who train fellows at these centers.
The first 8 of the 29 questions in the survey were related to resi-
dency training, while the subsequent 21 questions were related to
SSFT. The data collected were then recorded and statistically
analyzed.

The training centers where the study participants gathered have been
providing fellowship training in Turkey since the late 2000s at the
first center and in the mid-2010s at the second and third centers,
training an average of one to two specialists per year.

Results

Of the 40 fellows surveyed, 30 responded to the survey questions, for
a 75% response rate. Twenty-seven (90%) respondents were orthope-
dic and traumatology specialists and three (10%) were neurosurgery
specialists. All 30 fellows were male, with a mean age of 39 (35-53)
years. There was no female gender among the participants. Partici-
pants had worked as a specialist for approximately 4 (0-14) years
before SSFT. The median SSFT duration was 8 (1-18) months. Of
the 30 study participants, 26 (87%) were recorded as clinical fellows,
3 (10%) as research fellows, and 1 (3.3%) as traveling fellow; 11 (37%)
completed their residency training in Istanbul, 7 (23%) in Ankara, and
the remaining 12 fellows in other cities of Turkey, and they showed
no conspicuous distribution.

When analyzing the responses to the survey questions, 70% of the
participants indicated that spine surgery was performed in their
hospital during their residency training. Also, 20% of them reported
the average monthly number of spine surgery cases in their hospital
as 11 or more, 10%, 8-10, 23%, 2-4, 13%, 1, and 16%, none. About
52% of the participants reported the average weekly number of
spine surgery cases in which they personally participated as 1,
31% as 2-4, 10% as 1, and 7% as >4. We also learned that the patient
positioning, exposure, wound closure, screw insertion, correction,

Appropriate and efficient fellowship training is possible with an
accredited center.

The ideal time for a fellowship in spine deformity surgery is a minimum of
1 year.

A certified fellow should have the skills to run a clinic independently.

and posterior/three-column osteotomy phases of spine surgery
were performed by 25 (93%), 18 (60%), 15 (15%), 9 (30%), 4 (13%),
and 1 (3%) of the participants during residency training, respec-
tively. However, 23 (77%) of them stated that the training in spine
surgery in their hospitals during their residency was inadequate,
and 17 (57%) felt that they could not perform a spine surgery
procedure themselves with only the experience they had gained
during their residency.

All the centers that provided SSFT to the surgeons were from the
private sector, such as hospitals and university hospitals of medicine
(100%). It was found that 14 (48%), 1 (3%), 4 (14%), 3 (10%), 2 (7%),
and 1 (3%) of the fellows who participated in the present study
reported the average annual number of spine surgery cases at their
SSFT-providing centers (the three centers that participated in our
study) as =400, 350-400, 300-350, 250-300, 200-250, 100-200, and
100-150, respectively.

Table 1 shows the participants’ responses regarding the physical
resources of their SSFT-providing spine centers to represent the
current infrastructure. When asked about collaboration between clin-
ical branches as part of multidisciplinary work in SSFT-providing
centers, 26 (93%) participants expressed that they collaborated with
the Department of Orthopedics and Traumatology, 23 (77%) with the
Department of Neurosurgery, 14 (47%) with the Department of Radi-
ology, 10 (33%) with the Department of Neurology, 10 (33%) with the
Department of Physical Therapy and Rehabilitation, and 9 (23%) in
conjunction with Interventional Radiology.

Table 2 presents the distribution and rate of surgical case types that
participants had observed in their spine surgery clinics during their
fellowship training.

The most common observed procedures were ranked as posterior
decompression + transforaminal lumbar interbody fusion (n = 30
[100%]), then adolescent idiopathic scoliosis, adult deformity, listh-
esis, stenosis, etc. (n = 29 [97%]), revision surgery, lumbar microdis-
cectomy (n = 28 [93%]), cervical surgery, vertebroplasty/kyphoplasty,
congenital scoliosis, adult idiopathic scoliosis (n = 27 [90%]), and the
others.

The status and rate of participation of each fellow in educational
activities in their spine surgery clinics are given in Table 3. Of the
participants, while 25 (83%) indicated that they felt competent en-
ough to perform a standard spinal deformity surgery case indepen-
dently at the end of the SSFT, 5 (17%) indicated the opposite. This
proportion, which was 43% at the end of residency, increased to 83%
after SSFT.

Table 1. Physical resources of participants’ SSFT-giving spine centers

C - arm scope 30 (100%)

Tertiary intensive care unit 29 (97%)
Intraoperative neuromonitorization 28 (93%)
Allen-like surgical table suitable for spine surgery 24 (80%)
Spine-specific physical therapy rehabilitation center 19 (63%)
EOS imaging 18 (60%)
Operating microscope with monitor image 17 (57%)
Operating microscope with a third assistant ocular 16 (53%)
An intraoperative navigation imaging system 10 (33%)
O-Arm/intraoperative navigation 9 (30%)
Robotic surgical equipment 3 (10%)
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Table 2. Distribution and rate of the surgical case types that fellow observers had
observed during their fellowship training in their spinal surgery clinics

Posterior decompression + TLIF cases 30 (100%)

Adolescent idiopathic scoliosis, posterior instrumented fusion cases 29 (97%)
Adult deformity, listhesis, stenosis etc. cases 29 (97%)
Revision surgery cases 28 (93%)
Lumbar microdiscectomy cases 28 (93%)
Cervical surgery cases 27 (90%)
Vertebroplasty/kyphoplasty cases 27 (90%)
Spinal trauma cases 27 (90%)
Congenital scoliosis cases 27 (90%)
Adult idiopathic scoliosis cases 27 (90%)
Neuromuscular and syndromic scoliosis cases 26 (87%)
Scheuermann kyphosis cases 25 (83%)
Anterior surgery cases (ALIF, OLIF, corpectomy, etc.) 25 (83%)
Growing rod treatment 25 (83%)
Minimally invasive decompression cases (degenerative) 18 (60%)
Spinal extradural tumor cases 18 (60%)
Spinal intradural tumor cases 16 (53%)
Adolescent idiopathic scoliosis, vertebral body tethering cases 8(27%)

TLIF, Transforaminal Lumbar Interbody Fusion; ALIF, Anterior Lumbar Interbody Fusion; OLIF, Oblique
Lumbar Interbody Fusion.

Table 3. Individual fellow participation status and rate in activities within the scope of
fellowship training in their spinal surgery clinics

30 (100%)
30 (100%)

Wearing sterile scrubs in operating theatre

Attendance to the surgical team case discussion meeting

Attendance to multidisciplinary case discussions 29 (97%)
First or second assistant in surgery (hands-on) 28 (93%)
Participation in a scientific research meeting 25 (83%)
Data collection, analysis, article writing 24 (80%)
Participation in international congresses or meetings 23 (77%)
organized by the communities like SRS, Eurospine,

AOSpine, NASS, etc.

Participation in national congresses organized by the 22 (73%)
communities like TOTBID and TOD

Participation in national and international qualification 21 (70%)
courses in Turkey

Morning/evening visit participation 20 (67%)
Analysis of X-Ray images, HRQoL data collection 19 (63%)
Preop patient preparation 17 (57%)
Preparing case presentations about surgical cases 17 (57%)
Observation of the mentor in the outpatient clinic 14 (47%)
Ordering/arranging medication to the patients 10 (33%)
Patient evaluation in the emergency department during and 8(27%)
outside working hours

Scoliosis brace evaluation 5 (17%)
Active patient evaluation in the outpatient clinic 4 (13%)

HRQoL, Health-Related Quality of Life.

When evaluating whether their names were mentioned in scientific
journals during the SSFT, 14 (47%) participants answered negatively,
and 16 (53%) said they were first or middle authors in the order of
authorship of their studies. Analysis of physicians with publications
revealed that there was no homogeneous distribution in terms of the
order of authorship in their published studies. The results obtained
were as follows: order of first authorship was observed in 4 partici-
pants, one middle author in 3 participants, two middle authors in 2
participants, three middle authors in 2 participants, and one partici-
pant was named in an abstract.
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When asked if they performed active spine surgery after SSFT, 19 (57%)
participants responded that they performed both spine and general
specialty surgery cases, 6 (20%) performed only general cases, and 4
(13%) specialized only in spine cases (pure). However, in contrast, 2 (3%)
participants indicated that they did not perform spine surgery at all.

When participants were asked what the ideal SSFT duration should
be, 20 (63%), 5 (17%), 4 (13%), and 4 (13%) physicians answered that it
should be 12 months, 24 months, 6 months, and 18 months,
respectively.

Twelve (40%) of the study surgeons expressed that they received
financial support from the sponsored medical company during the
fellowship period; 11 (37%) received accommodation fees, 7 (23%) no
financial support, and 5 (17%) financial support from the trainers
themselves and the training hospital.

While 16 (53%) of the specialists reported that they did not have to
work overtime during SSFT, 14 (47%) reported that they worked
overtime (including Sunday, weekends, holidays, etc.). Of the parti-
cipants, 18 (60%) felt that their social life was disrupted during SSFT
and 12 (40%) held the opposite opinion. When asked about the
difficulty of the process before SSFT training in the survey, 16
(53%) participants responded that they expected it to be difficult
and were prepared for it, 8 (27%) conveyed that it was more difficult
than they expected, and 8 (27%) felt that it was not difficult for them
atall.

In response to the multiple-choice question “What could be done to
improve SSFT?”, 21 (72%) participants stated that there should be an
accredited subspecialty in spine surgery, 18 (62%) suggested ex-
panded fellowship training programs in public institutions. Of the
physicians, 15 (52%) felt that a fellow should gain the knowledge and
ability to independently manage a spine clinic at the end of clinical
fellowship training and 13 (45%) advocated that existing centers
should grant more fellowship training and a regular and set salary
level.

Discussion

As average life expectancy and the population of older adults in-
crease, the number of patients with spinal deformities also increases.
Due to increased awareness of patients who have not previously
consulted a spine surgeon and improvements in minimally invasive
spine surgery techniques, the number of patients requiring spinal
deformity surgery in each age group and the need for surgical inter-
vention will continue to increase.” Understanding the biology, bio-
mechanics, and knowledge of spinal metallurgy is critical to
successful spinal deformity surgery. It is the responsibility of aca-
demic spine surgeons to train future spine surgery teams.® Spinal
deformity knowledge can be improved through accredited spine
fellowship training and sufficient surgical experience. Staged train-
ing that includes basic knowledge, orthopedic and neurosurgical
disciplines, and surgical skills have been recommended.” Our study
emphasizes that centers providing effective and adequate SSFT
should have an adequate infrastructure with advanced technological
equipment and spine-specific supportive care units. We believe that
this article will encourage and guide authorities to operate and man-
age accredited training centers in Turkey.

In a study that analyzed the differences between neurosurgeons and
orthopedic surgeons in the spine, it was reported that neurosur-
geons felt less competent in the area of “spinal deformity” compared



Abul / Acta Orthop Traumatol Turc

with orthopedic surgeons. Although the training guidelines in neu-
rosurgery and orthopedics were similar in this study, surgeons’
experiences differed during spine surgery training, with the excep-
tion of the “spinal deformity” domain. Neurosurgeons experienced
an average of only two spinal deformity cases during their residency
training, compared with an average of 9.5 cases for orthopedic
surgeons.’

Studies from Europe have also shown the importance of fellowship
training in spinal deformity surgery; moreover, one of these studies
concluded that the greatest differences between orthopedic surgeons
and neurosurgeons upon completion of training were theory and
practical knowledge in the management of spinal deformity.® Our
study shows that the number of neurosurgeons in Turkey who parti-
cipated in spine fellowship training is low (3 out of 30), making them
less likely to encounter spinal deformity cases. More homogeneous
distribution of specialties participating in training could reduce the
gap between specialties.

In a study that examined specialist demographic characteristics, fi-
nances, work schedules, residency training, preparation for clinical
and research work, and satisfaction with SSFT in Canada,’ the
authors reported a lack of nationalized guidelines for training and
educational standards in Canadian spine surgery fellowship pro-
grams, in contrast to those in the United States." In our study, the
present SSFT was served through the efforts of the dedicated mentor,
and therefore there was no nationally standardized pre- and post-
training grading or certification. Given our study findings, we believe
that an appropriate post-training program and certification is neces-
sary for the studied SSFT-providing centers in our country to ensure
adequate and effective training by the mentor.

As in all other surgical training programs, there is male gender dom-
inance in spine surgery.'®"* Despite a small number of participants in
our study, the 40 fellows reached were all male.

We found no centers for SSFT in government hospitals, medical
schools of public universities, and training and research hospitals in
our country. A regulatory council should develop guidelines for train-
ing standards, including surgical skills, patient management, and
academic studies, in fellowship programs in Turkey. With the infra-
structure prepared by the pioneering core curriculum studies in-
itiated by the Turkish Spine Society, the recent efforts of the
Turkish Orthopedics and Traumatology Training Council accredited
training for spine surgeons is scheduled to begin in 2021 at
a designated community hospital.

For any surgeon wishing to learn the intricacies of spine surgery, it is
quite critical to follow the literature and learn academic study meth-
ods before, during, and after fellowship. Schoenfeld et al. examined
academic productivity and contributions to the literature among
spine surgeons in fellowship. They disclosed that the total number
of publications per program (2011 to 2014) ranged from 0 to 161, with
a median of 12."* It was found that this significant difference in
outcomes was closely related to the academic affiliation of the center.
Similarly, in our study, there was no homogeneous distribution of
contributions to the scientific literature among fellows in all three
centers, regardless of their academic affiliation, even though the
study sample was small. It seems that this difference in our study
might result from the fellows’ personal interest and their own efforts.
Nonetheless, in a survey of surgical fellowship training, most respon-
dents noted that surgical training should be emphasized more than
research training in fellowship training."?
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In a recent 2021 survey,' the ranking of fellowship intake by direc-
tors was as follows: “interview” ranked first as the most critical factor,
and “letters of recommendation” and “personal connections to the
applicant and/or familiarity with the applicant’s letter writer(s)” were
other critical considerations for decision making. In our study, living
closer to the SSFT center was also important. Eleven (37%) partici-
pants completed their residency training in Istanbul, and 7 (23%)
completed it in Ankara. This result can be interpreted to mean that
those who completed their residency training with better opportu-
nities in large cities are more likely to train in spine surgery and thus
have more requests for future fellowship training. Another reason for
this appears to be easier personal contact with mentors in these
centers who provide fellowship training during residency, as shown
in a recent study."

While 25 (83%) participants indicated that they felt competent en-
ough to perform a standard spine case on their own (independently)
at the end of SSFT training, 5 (17%) indicated the opposite; here, this
significant increase in the proportion of participants who felt compe-
tent enough from 43% (at the end of residency training) to 83% (after
SSFT training) is noteworthy. More importantly, this result appears to
be clear evidence of the effectiveness and importance of the fellow-
ship training process in spine surgery. Also, this strikingly high num-
ber of surgeons who continue to practice spine surgery after SSFT
demonstrates the effectiveness of the training process.

In Turkey, surgeons practicing spine surgery are less likely to obtain
fellowship training in the field after residency than in countries that
offer accredited fellowship training. As far as we know and could
reach through our study, only 40 Turkish national fellows received
SSFT till 2018. Behmer Hansen et al.'” found that out of a total of 1641
academic neurosurgeons, 1403 (86%) were fellowship-trained in the
United States. In their study, Louie et al. reported a 75% proportion of
spine surgeons with fellowship training primarily in Europe (32%),
South/Latin America (20%), and Asia (18%)."® This process was con-
ducted directly by and in conjunction with a limited number of
centers offering fellowship training in Turkey. In addition, any neu-
rosurgeon or orthopedic surgeon in Turkey can also work as a spine
surgeon without needing a certificate if they wish.

During the SSFT, the lack of a fixed income protocol for the physi-
cians, who had to forgo their normal salary, led to difficulties in
financing their ongoing daily life."® This condition is one of the
most deterrent points of fellowship training. Our study found that
participants who had family and other social responsibilities experi-
enced limitations in their ongoing social life and financial difficulties
as a result of SSFT training. Anticipating the difficulties that occur
during SSFT and preparing them materially and mentally in advance
would be effective and helpful in keeping fellows motivated and able
to continue the process.

In evaluating the conditions in Turkey today, each subspecialty pro-
gram has a mandatory service commitment through the Turkish
Ministry of Health. Should any of the orthopedic surgeons or neuro-
surgeons decide to train in a spine surgery subspecialty, the manda-
tory service programs that require working in remote and rural areas
could be a significant deterrent for these physicians.

The biggest drawback of all fellows training in Turkish non-public and
private hospitals is the lack of accreditation. This manifests itself in the
fact that fellows in these institutions can only attend cases as observers
and have limited active involvement in operations. In addition, gradu-
ates of accredited spine surgery fellowship programs appear to have
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more success in academic life than graduates of non-accredited
programs™"” because accreditation requires regular review of fellow-
ship programs to ensure maintenance of the quality of training.

In 2014, Acaroglu et al. conducted a study to develop a core curricu-
lum for spine surgery and emphasized that spine surgery should be
a subspecialty. Based on the conclusions of the five main modules
mentioned in their articles, it was concluded that defining spine
surgery as a medical specialty could form the basis for the training
of spine surgeons and help them improve their expertise."® According
to the Turkish Spine Society core curriculum covering these five
main modules (basic sciences, spinal trauma, degenerative spinal
diseases, spine deformity, and destructive spinal pathologies), post-
graduate training in spine surgery was established and delivered at
a non-accredited level in these institutions. Adherence to this curri-
culum has not been achieved in all of these three participating cen-
ters, and further efforts are needed to develop collaboration between
this society and the SSFT centers.

As practiced by both the European Spine Society and Swedish Ortho-
pedic Society (Spine Academy), other specialty training programs
offer six times 2- to 3-day courses at various locations over 18 months.
Theoretical principles and training in surgery on cadavers as well as
plastic models are taught.*”*° These education modalities can also be
included in the new core curriculum.

The limited number of cases in our study sample was among the
study’s limitations, drawbacks, or shortcomings. However, this limited
number of cases for this particular subspecialty also applies to Turkey
in general. As far as we knew, we reached out to all possible Turkish
Republic citizen fellows by interviewing the directors of academic
spine centers throughout the country. We did not know if there were
other fellows while the survey was being conducted. The questions in
the survey were created at the direction of both the author and the
center directors. This study is based on subjective data obtained from
the specialists’ answered predetermined questions.

Participants were found to have sufficient observations during their
training in most spine-specific surgical cases but no observations
related to intradural tumors and a relatively newer treatment mod-
ality, anterior vertebral body tethering surgery for scoliosis.

Spine surgery training is a demanding process that requires self-
sacrifice in terms of material, social, and spiritual aspects. Our
study has shown the importance of skilled training for spine surgery,
a surgical field prone to complications that require long-term and
difficult patient monitoring, sophisticated examinations, and surgical
equipment. In this regard, we suggest that health facilities should
work towards ideal conditions and SSFT programs under the super-
vision of Turkish Spine Society and TOTEK for fellowship or sub-
specialty categories should be started as soon as possible. Acaroglu
et al.’® also suggested in their article that spine surgery should be
a specialty. Based on the results of our study, we are firmly in favor of
the development of accredited spine surgery training in Turkey,
which is essential for surgeons interested in this field. We hope that
the valuable findings from the present study can encourage and guide
the relevant authorities to improve SSFT in Turkey.

Although fellowship training is challenging, gains can be made worth
the effort, and future talented and academic surgeons can emerge
from these centers with dedicated and qualified mentors.
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