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The Korean Neurosurgical Society, with its 62 years of history, has witnessed substantial growth in the field of neurosurgery,
producing over 3400 neurosurgeons, establishing 12 divisions and nine regional branches, and advancing in clinical management,
diagnostic methods and academic research. Despite these developments, the regulations governing neurosurgical training
and evaluation methods for training hospitals have remained largely unchanged, necessitating comprehensive revisions in
response to evolving medical environments. To provide balanced participation opportunities for neurosurgery residents, the
Korean Neurosurgical Society formed the Training Status Investigation Standard Change Task Force (TF team) under the Training
Education Committee. This paper presents the TF team’s findings and proposals for revising training status investigation standards
and evaluation criteria. Through the processes including a lot of team meetings, workshops, education programs, official
communications with 12 division societies, benchmarking from other societies and analysis of encrypted data from the past 5
years for neurosurgical training hospitals, the TF team created a revised training status investigation proposal, supplemented main
surgery criteria. And we applied this revised proposal to the training status investigation data collected from training hospitals
in 2022 for simulation. We reduced the score for main surgeries to 10 points, introduced core competency surgery standards,
allocating 5 points each for brain core competency surgery and spine and peripheral core competency surgery, for a total of 10
points. We also adjusted the major surgery score to 13 points, expanding the total surgery index score to 33 points. We introduced
additional definitions for main surgeries in the areas of spine, pediatrics, and functional surgery. The equipment score was reduced
from 17 to 9 points. We specified minimum requirements for resident allocation eligibility, and if a hospital meets all of these criteria,
they become eligible to apply for resident allocation. We introduced a new bonus point system for hospitals performing mechanical
thrombectomy or stenting and surgery for peripheral nerve diseases. The proposed revisions aim to improve the training and
education of neurosurgical residents and overall neurosurgical care in Korea by creating a balanced and differentiated evaluation
system for training hospitals. Further monitoring, communication, and adjustments are crucial for successful implementation.
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INTRODUCTION

This year marks the 63rd anniversary of the Korean Neuro-
surgical Society (the society). Over the years, our society has
produced around 3400 neurosurgeons, established 12 divi-
sions, and eight regional branches. Not only have we seen
quantitative growth, but also diverse surgical techniques and
the development of new diagnostic equipment have led to the
exploration of new clinical areas. The quality of academic re-
search has also significantly improved. Furthermore, with
nearly 90 training hospitals entrusted with the training and
education of residency in neurosurgery, we are shaping the fu-
ture of neurosurgery.

Despite the significant progress and changes our society has
undergone in the past 60 years, the regulations for neurosur-
gical training and the evaluation methods for training hospi-
tals have remained largely unchanged for a long time. Espe-
cially since the policies of reducing the number of residents
that have been in effect since 2013 and the enactment of the
Special Act for Resident Training in 2017, the training and
medical environments have undergone significant changes.
This has raised the need for a comprehensive revision of the
regulations, guidelines, and evaluation criteria for neurosurgi-
cal training and training hospitals.

We must no longer recognize residents as cheap laborer but
as learners who need education. We should create an environ-
ment in training hospitals where residents can participate in
surgery, education, and research in a balanced manner. In a
survey conducted among neurosurgery residents in Korea,
this demand for change and innovation can also be con-
firmed”.

To achieve this goal, it is necessary for the society to estab-
lish minimum competency standards in various areas of
training hospitals. For this purpose, the Korean Neurosurgical
Society has formed a team, known as the Training Status In-
vestigation Standard Change Task Force (TF team), under the
Training Education Committee. We aim to report the results
of approximately 2 years of activities, from preliminary inves-
tigations to the revision of resident training regulations and

changes in training status investigation items.
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METHODS

Issues with the current training status investigation

The current training status investigation standards are cate-
gorized into clinical practice, education, and research, with 52
points allocated to clinical practice, 30 points to education,
and 18 points to research out of a total of 100 points. Within
the clinical practice category, apart from inpatient and surgi-
cal standards, the remaining 25 points are allocated to facili-
ties, equipment, and medical records. Most hospitals receive
the full 25 points in these areas, resulting in very weak dis-
criminatory power in evaluations among hospitals. Therefore,
adjustments in the allocation of points in the clinical practice
category are necessary.

The allocation of 15 points for inpatient is excessively high,
and main surgeries only include vascular and tumor surgeries,
making them relatively overvalued compared to other types of
surgeries. Additional definitions for main surgeries in areas
other than vascular and tumor surgeries are needed.

Although the society has revised the annual resident train-
ing curriculum to ensure high-quality training in a rapidly
changing training environment, the goals and final compe-
tencies of the annual resident training curriculum are not re-
flected in the evaluation of training hospitals (Table 1). There-
fore, new evaluation criteria that reflect the annual resident

training curriculum and final competencies are needed.

Activities of the Training Status Investigation
Standard Change Task Force (TF team)

To address these issues, the society established the Training
Status Investigation Standard Change Task Force (TF team) in
January 2021. We held a total of nine team meetings, three
workshops for all members of the Training Education Com-
mittee of the society, and one joint workshop with responsible
supervising neurosurgical specialist at training hospitals. Ad-
ditionally, we conducted three education sessions for supervis-
ing neurosurgery specialists to gather input from society
members.

We also sent official documents to 12 division societies to
collect diverse opinions, benchmarked training status investi-
gation items from other societies. We also analyzed encrypted
data from the past 5 years of training status investigations and
the past 3 years of surgical statistics for neurosurgical training

hospitals.
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Table 1. Final competencies for neurosurgery residency in Korea

A) Systemic management and treatment of neurosurgical (intermediate) patients

B) Diagnosis and treatment of cerebrovascular diseases

C) Diagnosis and treatment of brain and spinal cord tumors

D) Diagnosis and treatment of various spinal diseases, including congenital, degenerative, and traumatic
E) Diagnosis and treatment of traumatic brain injuries

F) Diagnosis and treatment of functional central nervous system disorders

G) Diagnosis and treatment of degenerative central nervous system diseases

H) Diagnosis and treatment of pain

) Diagnosis and treatment of peripheral nervous system disorders and associated musculoskeletal diseases

Table 2. Definitions of main surgery and core competency surgery

Category Subcategory Type of operation Disease or operation
Main surgery Vascular Opensurgery For aneurysm, AVM, Moyamoya disease, bypass surgery, endarterectomy, spinal AVM
Endovascular For aneurysm, AVM, spinal AVM
Radiosurgery For vascular disease
Tumor Tumor surgery Craniotomy, TSA, removal of spinal cord (intradural) tumor
Radiosurgery For tumor
Spine Corpectomy For OPLL, spinal tumor, deformity or fracture
Pediatric Cranio-spinal dysraphism For encephalocele, myelocele, meningomyelocele, lipomyelomeningocele, tethered
cord syndrome

Functional Open epilepsy surgery, DBS,MVD
Core competency Brain Craniotomy, craniectomy For hematoma, depressed fracture, infartion, infection
Sy Stereotaxic ICH removal
Trephination, EVD
Shunt Ventriculoperitoneal, ventriculoatrial, cystoperitoneal, thecoperitoneal, etc.
Endovascular Thrombectomy, stent

Spine/periphral - Laminecotmy, laminoplasty,
foraminotomy

Discectomy Microscopic, endoscopic
Spine tumor Extradural
Instrumentation, fusion

Operations for entrapment syndrome, peripheral nerve tumor, neurorrhaphy, nerve graft

AVM : arteriovenous malformation, TSA : transsphenoidal approach, OPLL : ossification of posterior longitudinal ligament, DBS : deep brain stimulation, MVD : mi-
crovascular decompression, ICH : intracerebral hemorrhage, EVD : external ventricular drainage

Through these processes, we created a revised training sta- RESULTS
tus investigation proposal”, supplemented surgery criteria
(Table 2), and applied this revised proposal to the training sta- The direction of the new revisions includes 1) reflecting the
tus investigation data collected from training hospitals in goals and final competencies of the residency annual curricu-
2022 for simulation. lum, 2) defining core competency surgeries in various areas
such as stroke, head injury, spine, and peripheral nerve areas
for evaluation, 3) adjusting the scoring system by redistribut-

ing points for criteria with insufficient differentiation, 4)
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specifying the minimum requirements for obtaining eligibili-
ty to apply for resident allocation, and 5) introducing a bonus
point system reflecting recent trends in the medical field. Ul-
timately, our aim is to create an evaluation system that en-
courages balanced participation in clinical practice, education,

and research by offering training in various areas.

Revisions

Clinical practice

The existing surgical index score consisted of main surger-
ies (15 points) and major surgeries (10 points) for a total of 25
points. We reduced the score for main surgeries to 10 points,
introduced core competency surgery standards, allocating 5
points each for brain core competency surgery and spine and
peripheral core competency surgery, for a total of 10 points.
We also adjusted the major surgery score to 13 points, ex-
panding the total surgery index score to 33 points. Previously,
only vascular and tumor surgeries were considered main sur-
geries, but we introduced additional definitions for main sur-
geries in the areas of spine, pediatrics, and functional surgery.
The previous equipment score was 17 points, but as most
training hospitals achieved this score, we reduced it to 9 points.

We specified minimum requirements for resident allocation
eligibility, and if a hospital meets all of these criteria, they be-
come eligible to apply for resident allocation.

We introduced a new bonus point system. Hospitals per-
forming mechanical thrombectomy or stenting more than 50
cases annually receive 1 point, and those performing it more
than 25 cases receive 0.5 points. Hospitals performing periph-
eral nerve surgery more than 50 cases annually receive 1 point,

and those performing it more than 25 cases receive 0.5 points.

Education

Previously, the results of the residency mid-term exam were
differentially reflected in a relative evaluation, but we changed
it to an absolute evaluation and set 60 points as the pass/fail
threshold. We also considered the ratio of the number of resi-
dents subject to the exam and the number of residents who
passed when calculating the score. We reduced the academic
activity score from 8 to 6 points and, instead, introduced a
new standard for evaluating the resident’s training plan and
assigned 2 points.

The research category retained its existing evaluation stan-
dards.

Application of 2022 training status investigation
data

When evaluated based on the existing training status inves-
tigation scoring table, the average total score for 85 training
hospitals was 89.4 points. However, when evaluated using the
revised standards, the average score decreased to 85.3 points,
marking a decrease of 4.1 points. It is noteworthy that the total
score declined in 91.8% of all training hospitals. Examining
the scores by category, the average score for major surgeries
across all training hospitals increased from 9.3 to 10.9 points,
while the score for main surgeries dropped from 13.6 to 7.8
points. The average scores for newly introduced brain core
competency surgeries and spine and peripheral core compe-
tency surgery were 4.0 and 3.9 points, respectively.

Among the 85 training hospitals, 46 hospitals obtained bo-
nus points, with 44 hospitals receiving vascular bonus points
and three hospitals receiving peripheral bonus points. Al-
though hospitals could obtain a maximum of 2 bonus points,
no hospital exceeded 1 point.

Out of the 85 training hospitals, 74 met the minimum re-

Table 3. Reasons for failure to apply for residency allocation, resulting from 2022 training status investigation data

Reason for failure

No. of hospital

Less than 70 points of total scores

Less than 300 major surgeries

Less than 50 main surgeries

Less than 50 brain core competency surgeries

Less than 50 spine or peripheral core competency surgeries
Less than 400 hospitalized patients

Total No. of hospitals that failed to qualify for residency allocation

4

BN N W W
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quirements to apply for the allocation of residents. Among the
hospitals that failed to obtain the qualifications for resident
allocation, the most common reason was the failure to meet
the minimum criteria for spine and peripheral core compe-
tency surgery, with a total of six hospitals falling into this cat-
egory. Additionally, four hospitals had a total score of less than
70 points, making it the second most common reason for fail-
ing to meet the minimum requirements. The reasons for the
11 hospitals that failed to meet the minimum criteria are listed
in Table 3.

DISCUSSION

When comparing the results of the 2022 Training Status In-
vestigation Data with the virtual assessment based on the re-
vised criteria, the average total score for 85 training hospitals
was 89.4 points according to the original criteria. However,
when evaluated using the revised criteria, the average score
decreased to 85.3 points, representing a decrease of 4.1 points.
Remarkably, 91.8% of hospitals experienced a decrease in their
total scores. Examining the scores by category, the standard
score for major surgeries increased from 10 to 13 points, the
overall average score for all training hospitals rose from 9.3 to
10.9 points. Conversely, the standard score for main surgeries
decreased from 15 to 10 points causing the average score for
training hospitals to drop from 13.6 to 7.8 points. The average
scores for newly introduced brain core competency surgeries
and spine and peripheral core competency surgery were 4.0
and 3.9 points, respectively.

The decline in the average total score in the revised evalua-
tion was an expected outcome due to the significant reduction
in the weighting of equipment scores, which had weak dis-
criminatory power in the existing evaluation criteria. Addi-
tionally, the introduction of core competency surgery indica-
tors and adjustments to the weighting of major surgery scores
contributed to the overall decrease. The standard deviation of
the total score in clinical practice and the standard deviation
of the total score increased from 3.07 to 5.09 and 7.03 to 8.56,
respectively which means that the discriminatory power of the
new revision has improved. When considering the goal of cre-
ating a differentiation system for training hospitals, this result
can be interpreted as relatively successful.

Among all training hospitals, one hospital experienced the
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most significant increase in total score, which increased by
13.5 points, while another hospital saw the most substantial
decrease, with a decline of 16 points. The hospital with the
highest score increase performed a wide range of surgeries, in-
cluding main surgeries, major surgeries, brain core competen-
cy surgeries and spine and peripheral core competency surger-
ies. In contrast, the hospital with the largest score decrease
had fewer inpatient cases and fewer surgeries. This trend
aligns with the revised criteria’s aim to encourage diversity in
the experiences of residents during their training period.

To reflect recent trends in the medical field, enhance com-
petitiveness with relevant societies, and encourage support and
investment, bonus points were introduced. Bonus points, up
to a maximum of 1 point for endovascular surgery such as me-
chanical thrombectomy and stenting and a maximum of 1
point for peripheral nerve surgery, were established, allowing
each hospital to obtain a maximum of 2 bonus points. While a
score of 2 points may seem small out of a total of 52 points in
the category of clinical practice, considering the standard de-
viation of 3.07 points for the existing clinical practice total
score and 5.1 points for the revised criteria’s clinical practice
total score among all training hospitals, it can be considered
an attractive score. In the simulated analysis of the 2022 Train-
ing Status Investigation Data, 46 out of 85 training hospitals
received bonus points, with 44 hospitals receiving vascular bo-
nus points and three hospitals receiving peripheral bonus
points. Although no hospitals obtained more than 1 point in
bonus points, it is anticipated that more training hospitals will
be able to acquire bonus points once the system is established.

Through a simulated analysis of the 2022 Training Status
Investigation Data, we examined the reasons for non-compli-
ance with the minimum requirements for obtaining eligibility
to apply for residency positions in 11 training hospitals. The
majority of these hospitals narrowly missed the minimum re-
quirements for residency application, making it likely that
they can improve their deficiencies with a little effort during
the approximately 2-year grace period. For example, among
the reasons for non-compliance, the most common was fail-
ure to meeting the annual 50 surgery requirement for core
competency surgery in spine and peripheral surgery, with six
hospitals falling into this category. However, the average num-
ber of core competency surgeries in spine and peripheral sur-
gery for the top three hospitals among these six hospitals was

41, indicating that they can likely meet the minimum require-
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ments during the grace period.

The overall decline in the total scores of the Training Status
Investigation was the second most common reason for failing
to meet the minimum requirements for applying for residency
allocation. This total scores also serve as index criteria desig-
nated by the Korean Hospital Society Training Evaluation
Committee, encompassing the minimum scores for each sub-
specialty training hospital and the allocation of residents. Ini-
tially, concerns arose that more hospitals would fail to meet
these index criteria. Fortunately, the simulated analysis re-
vealed that no hospital failed to reach the minimum score for
training hospital designation, which is 60 points. Additionally,
only four hospitals failed to obtain 70 points which is the
minimum score for eligibility to apply for residency alloca-
tion, and all four hospitals received 67 points, indicating that
this threshold is sufficiently achievable.

Certain training hospitals, specializing in oncological dis-
eases, were able to achieve high scores when applying the orig-
inal scoring criteria, primarily due to a high volume of main
and major surgeries. However, when applying the newly re-
vised scoring criteria, they fell short of meeting the minimum
requirements for core competency surgery in spine and pe-
ripheral nerve surgery, thereby losing eligibility for applying
for residency positions. Up until now, this issue has been ad-
dressed through the rotation training of residents to other
hospitals. However, as the Training Status Investigation as-
sesses the capabilities of each training hospital, a focus on en-
hancing capacity to meet minimum requirements indepen-
dently is required in the future.

So far, the Korean Neurosurgical Society has assigned many
residents to hospitals that perform more surgeries, especially
cerebrovascular surgeries and oncology surgeries, regardless
of the type of surgery. However, there are not many specialists
who actually work in cerebrovascular and oncology field after
completing the residency training. Residents are important
human resources in hospitals, but we must recognize that they
are learners who must be trained to become competent spe-
cialists who will take on the future of neurosurgery. It is nec-
essary to create a training hospital environment that encour-
ages residents to develop various core competencies through
diverse experiences in various areas, and to establish a perfor-
mance-based evaluation system that ensures residents receive
training in a standardized training environment”. It is also

necessary to develop a systematic competency diagnosis pro-
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cedure and tools to establish a training system that can im-
prove the effectiveness of education and training by finding
out what individual capabilities are lacking and providing a
variety of education and training programs that can supple-
ment them”. Our society must continue to strive to create a
training system that helps residents to grow into excellent spe-
cialists no matter where they train, by changing the training
status investigation standards, revising resident training regu-
lations, and establishing a systemized annual training curric-
ulum for residents.

The results of the simulation suggest that the proposed revi-
sions to the training status investigation standards may lead to
better discrimination among training hospitals, encouraging
more balanced participation in clinical practice, education,
and research.

However, several issues still need to be addressed. First, we
need to establish a system for providing feedback to training
hospitals based on the results of the training status investiga-
tion. Second, we need to continue monitoring the situation
and make further revisions as necessary based on the actual
data collected in 2022 and 2023. Third, we need to ensure that
these changes are effectively communicated to all members of

the society, including supervising physicians and residents.

CONCLUSION

TF team has proposed revisions to the training status inves-
tigation standards with the aim of creating a more balanced
and differentiated evaluation system for training hospitals.
These changes reflect the goals and final competencies of the
residency annual curriculum, introduce core competency sur-
geries, adjust the scoring system, specify minimum require-
ments for resident allocation eligibility, and introduce a bonus
point system.

The results of the simulation suggest that these changes may
lead to better differentiation among training hospitals and en-
courage balanced participation in clinical practice, education,
and research. However, further monitoring and adjustments
are necessary, and effective communication of these changes
to all members of the society is crucial.

We hope that these revisions will contribute to the improve-
ment of the training and education of neurosurgical residents

and the overall quality of neurosurgical care in Korea.
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