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A proposed program for competency-based neurosurgery training was presented for adaptation to a specialized project. The core 
of this training program is to reflect the contents of medicine that develop in the ordinary competency course necessary during the 
training period of residency and to systematize the training curriculum focused on competency. For that, the development project of 
the competency-based training program for neurosurgical residency was conducted under the leadership of the Training Education 
Committee under the Korean Neurosurgical Society (KNS), with the support of the Ministry of Health and Welfare. In this article, 
we introduce an educational program for a competency-oriented training system. The educational program sets the goal of the final 
competency that a neurosurgeon must possess and presents a list of core competencies and activities to perform for this purpose, called 
entrustable professional activity (EPA). The program structure includes the following domains : seven final competencies, four core 
competencies, 10 EPAs, and 12 neurosurgical procedures. These educational programs will be uploaded to the KNS website in the future, 
and we would like to encourage each training hospital to reflect on them.
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INTRODUCTION

A special law for residents (Act on the Improvement of Train-
ing Conditions and Status of Medical Residents, Act No. 17216) 
was implemented in July 2019 to improve the training environ-
ment and residents’ rights. Since then, many changes have oc-
curred concerning resident training1,2). The most significant 
change is the reduction in training time. This was intended to 
encourage autonomous training by respecting the residents’ 
basic human rights of and securing personal training time. 
However, the quality of resident education has been suboptimal 
due to both insufficient self-directed learning by residents and 
inadequate educational content provided by the Korean Neu-
rosurgical Society (KNS).

To address the challenges posed by the shortened residency 
training period, there is a pressing need for a competency-
based training program for residents. The previous residency 
system primarily focused on the number of cases handled, with 
the number of cases serving as the main performance indicator 
for residency qualification. Residents were evaluated based on 
how many cases they had managed rather than the quality of 
their clinical skills and overall competency.

However, merely experiencing many patient cases does not 
necessarily equate to having the necessary clinical proficiency. 
This approach does not guarantee that a resident, even after ob-
taining specialty certification, possesses the independent clini-
cal skills required for effective practice as a neurosurgeon. The 
traditional model’s emphasis on case volume rather than on the 
comprehensive development of clinical abilities meant that 
many newly certified specialists might lack the nuanced skills 
and judgment necessary for complex patient care. Additionally, 
it has become difficult to experience many patient cases with 
the previous training system in the current situation where the 
training time for residents is significantly reduced.

In response to these limitations, there is an emerging need 
for a revised residency system that emphasizes competency 
over case quantity. The new competency-based training model 
aims to make better use of the condensed training period by 
focusing on specific learning outcomes and the development of 
core clinical competencies. Instead of merely documenting the 
number of cases handled, the new system sets clear, measurable 
objectives for residents to achieve.

This competency-based approach includes establishing spe-
cific, measurable goals that residents must achieve in various 

clinical skills and decision-making areas. These goals are de-
signed to ensure that residents develop the necessary skills to 
perform independently and competently. The model also em-
phasizes regular, objective assessments of residents’ clinical 
abilities to ensure they meet the predefined competency goals. 
These assessments include direct observations, simulations, 
and evaluations by supervisors.

Additionally, the approach involves providing targeted train-
ing that addresses the areas where residents need the most im-
provement, rather than a broad exposure to a high volume of 
cases. Continuous feedback mechanisms are incorporated to 
help residents understand their strengths and areas for im-
provement, allowing them to refine their skills throughout the 
training period. Competency-based milestones are established 
to reflect residents’ progress in developing independent clinical 
judgment and technical skills, rather than just tracking the 
number of cases they have participated in.

By adopting this competency-based approach, the residency 
training program aims to ensure that all graduates are not only 
exposed to a sufficient number of cases but also develop the 
critical skills needed for independent practice. This shift will 
help address the gaps identified in the previous system and bet-
ter prepare residents for their roles as specialists.

Today, residency programs are judged by a “minimum 
threshold” according to their compliance with the standards of 
the Training Education Committee (TEC) under the KNS. 
Residents are evaluated to determine whether they comply with 
the requirements of the TEC. For example, programs are 
checked to see whether they have established objectives, orga-
nized training programs, good teaching faculty, and a process 
that evaluates the program and residents, i.e., “Structure and 
Process on Training Environment.”

However, these evaluation methods do not directly measure 
educational quality but merely the potential of programs that 
educate doctors. In other words, the hypothesis that a good 
training environment can create good doctors is not always 
correct. Therefore, evaluating medical education has changed 
not to rely on structure and process but to improve the individ-
ual competencies of the residents and to show the achievements 
expected by evaluation.

The training program we present will focus on evaluating ac-
tual performance in competency-oriented education. This will 
be accomplished using professional core competencies and as-
sociated learning objectives.
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DEVELOPMENT OF A COMPETENCY-BASED 
TRAINING CURRICULUM

The training goal for KNS residents is to acquire integrated 
knowledge and skills to independently diagnose and treat neu-
rological diseases, including trauma and pain occurring in the 
brain, spinal cord, peripheral nerves, skull, spine, and musculo-
skeletal system. To this end, we presented a training program 
that systematized and specified the final, core, and minimum 
annual competencies according to the residents’ educational 
goals. Each final and core competency was developed as an En-
trusted Professional Activity (EPA) that reflected the mission 
and vision of neurosurgery and could be applied during the 
training process (Fig. 1). EPAs are units of professional practice 
defined as tasks or responsibilities that can be assigned to a 
trainee for unsupervised execution once they have achieved 
adequate specific competence3). We attempted to supplement 
the insufficient educational time for residents by improving the 
quality of education through the inclusion of EPAs.

COMPETENCY AND ENTRUSTABLE 
PROFESSIONAL ACTIVITY (EPA)

We convened advice from each subcommittee (Spinal Neuro-
surgery Society, Cerebrovascular Surgeon Society, Pediatric Neu-
rosurgery Society, Stereotactic and Functional Neurosurgery Soci-
ety, Brain Tumor Society, Neurotraumatology Society, 
Neuroendovascular Society, Geriatric Neurosurgery Society, Neu-
ropain Society, Peripheral Nervous System Society, Neurointensive 
Care Society, and Neurosurgical Ultrasound Society) to coordi-
nate their opinions and presented the following six competencies.

The seven final competencies are 1) systemic management 

and treatment of neurosurgery (severe) patients can be per-
formed; 2) basic neurosurgery and surgery can be performed;  
3) neurosurgery patients can be managed before and after sur-
gery; 4) it is possible to make judgements on emergency and 
trauma patients; 5) they must have the ability to communicate 
and cooperate; 6) professional professionalism and ethical 
awareness should be cultivated; and 7) it is necessary to culti-
vate a lifelong learning attitude through self-directed learning.

To encourage these final competencies, individual programs 
must define the required neurosurgical knowledge, procedures, 
techniques, patient management, attitude, and personality of 
the residents and provide educational experiences called core 
competencies. 1) Neurosurgical knowledge, 2) neurosurgical 
procedures and techniques, 3) patient management, and 4) atti-
tude and personality

However, supervising medical specialists who educate residents 
do not adequately assess these competencies. This is because the 
definition of competency presented is comprehensive, and it is 
challenging to explicitly reflect the clinical results. To overcome 
this problem, the EPAs were introduced to define competency 
goals and delegate different levels of activity to residents. ten 
Cate4) set out the following criteria for these activities : it is an es-
sential professional task that only qualified personnel can per-
form; it specifies the knowledge, skills, and attitudes that can be 
acquired through training; it leads to recognized output as pro-
fessional labor; and it can be executed independently within a 
certain period. It is also observable and measurable, and conclu-
sions can be drawn for evaluation. What is important is that the 
set of competencies throughout these activities is not only com-
prehensive but also measurable. During the training period, we 
developed the following EPA to stimulate intellectual curiosity, 
evaluate it, provide feedback, and present the competency.

We identified 10 EPAs for residents specializing as neurosur-
geons; the EPAs contain 12 procedures. EPA 1 : medical history 
taking and neurosurgical physical examinations are available; 
EPA 2 : based on the test results, physicians can interpret find-
ings, establish diagnoses, and implement evidence-based medi-
cal treatments; EPA 3 : medical records and prescriptions can 
be made; EPA 4 : neurosurgical procedures are available :  
1) emergency cerebral angiography; 2) ventriculoperitoneal 
shunt; 3) burr hole trephination for chronic subdural hemato-
ma; 4) aspiration for spontaneous intracranial hemorrhage;  
5) ventricular drainage; 6) decompressive craniotomy; 7) navi-
gation-guided stereotactic functional surgery; 8) intraoperative 

Fig. 1. Schematic diagram for understanding entrustable professional 
activity (EPA), core competency, and final competency.

Final competency

EPA EPA EPA EPA

Core competency
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nervous system monitoring; 9) decompressed laminoplasty;  
10) peripheral nerve decompression; 11) nerve block; and  
12) neurointensive care with intracranial pressure monitoring; 
EPA 5 : emergency response and safety management can be 
performed; EPA 6 : communication with patients and caregiv-
ers; EPA 7 : collaboration with other medical staff and occupa-
tions; EPA 8 : medical development and research can be con-
ducted; EPA 9 : residents can understand social and healthcare 
systems; and EPA 10 : residents can cultivate professional ex-
pertise and global leadership skills.

ANNUAL TRAINING PROGRAM TO REACH 
CORE COMPETENCIES

According to the characteristics of neurosurgery training, 
the following annual training courses were prepared. This is 
the list and goal of the minimum competency performance to 
be performed each year for the final competency. To this end, it 
was divided into knowledge, skill, and management for each 
year, and evaluated in connection with the EPA. To assist with 
the training courses, the KNS provides workshops for new resi-
dents in the first year, hands-on workshops in the second and 
third years, and informative training education in the fourth 
year. The annual training program emphasizes achieving the 
minimum competencies required to become a neurosurgeon. 
As a result, the content and timing of each program may vary 
based on the specific circumstances of each training hospital.

First year neurosurgical resident

Knowledge
(1) Understand neurological examinations : consciousness lev-

el, cranial and spinal nerve test, motor and sensory function test, 
reflex, cerebellar function test, peripheral nerve test, and muscu-
loskeletal system test. (2) Understand neuroanatomical findings 
relevant to clinical presentations, including the skull structure, 
cerebral surface anatomy, cerebrovascular anatomy, cerebrospi-
nal fluid circulation, spinal cord surface anatomy, spinal vascular 
anatomy, spine surgical anatomy, dermatomes, peripheral nerve 
anatomy and function, and associated musculoskeletal systems. 
(3) Understand basic radiological findings : simple radiography, 
computed tomography, magnetic resonance imaging and angi-
ography. (4) Understand the assessment and treatment of neuro-

logical emergency patients. (5) Understanding and managing in-
tracranial pressure (drug therapy and surgery). And (6) residents 
must pass at least one interim evaluation during their 2nd through 
4th years of training.

Skill
(1) Understand the following neurosurgical techniques (treat-

ment, procedure, and surgery) and perform them over the first 
and second years. (A) Endotracheal intubation, central venous 
line insertion, hematoma irrigation, lumbar puncture, trache-
ostomy, scalp suturing, ventricular drainage, and burr hole 
trephination can be performed (a total of more than 20 times); 
(B) understand cerebrovascular angiography and endovascular 
procedures (observe or participate more than five times); (C) 
must demonstrate competency in using brain navigation sys-
tems and stereotactic frames (minimum of five cases); (D) par-
ticipate in the treatment of neurogenic pain; (E) spine fixation 
and traction devices may be used; and (F) understand the fol-
lowing special evaluation methods : neurophysiological exami-
nation (electroencephalography, electromyography, nerve con-
duction study, evoked potential, and intraoperative nerve 
monitoring), neurosurgical ultrasonography (musculoskeletal 
system, carotid artery, and Doppler), myelography, and discog-
raphy. And (2) participate in hands-on workshops for residents 
(it is mandatory to participate in and complete the program at 
least once during the training period).

All participation records must be documented on the KNS’s 
e-portfolio homepage for residents and managed under the su-
pervision and responsibility of faculty members at each train-
ing institution.

Management
(1) Taking and record the medical history of inpatients and 

emergency patients and became familiar with neurological ex-
aminations. (2) Request for various laboratory tests and develop 
the ability to interpret test results. (3) Understand and explain 
various neurosurgical procedures and complications. And (4) 
be able to manage patients appropriately before and after surgery.

Second year neurosurgical resident

Knowledge
(1) Understand the clinical symptoms, diagnosis, and treat-

ment of neurosurgical diseases such as cerebrovascular disease, 
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brain tumor disease, spinal and spinal cord disease, peripheral 
nerve disease, trauma, nervous system infections, congenital 
malformations, and hydrocephalus. (2) Acquire competency in 
managing and treating critically ill neurosurgical patients.  
(3) Understand neuropathological findings on neurosurgical 
diseases. (4) Understand neuroimaging findings : magnetic res-
onance imaging/computed tomography, nuclear medicine, my-
elography, neuroultrasonography, and electrophysiological 
examination. (5) Be able to use intracranial pressure monitor-
ing device and assess intracranial pressure. And (6) residents 
must pass at least one interim evaluation during their 2nd 
through 4th years of training.

Skill
(1) Be able to understand the following neurosurgical tech-

niques (treatment, procedure, and surgery) and perform them 
over the first and second years. (A) Endotracheal intubation, 
central venous line insertion, hematoma irrigation, lumbar 
puncture, tracheostomy, scalp suturing, ventricular drainage, 
and burr hole trephination can be performed (a total of more 
than 20 times); (B) understand cerebrovascular angiography and 
endovascular procedures (observe or participate more than five 
times); (C) must demonstrate competency in using brain naviga-
tion systems and stereotactic frames (minimum of five cases);  
(D) participate in the treatment of neurogenic pain; (E) spine fix-
ation and traction devices may be used; and (F) understand the 
following special evaluation methods : neurophysiological ex-
amination (electroencephalography, electromyography, nerve 
conduction study, evoked potential, and intraoperative nerve 
monitoring), neurosurgical ultrasonography (musculoskeletal 
system, carotid artery, and Doppler), myelography, and discogra-
phy. And (2) participate in hands-on workshops (it is mandatory 
to participate in and complete workshops at least once during 
the resident’s training period).

All participation records must be documented on the KNS’s 
e-portfolio homepage for residents and managed under the su-
pervision and responsibility of faculty members at each train-
ing institution.

Management
(1) Be able to understand and implement the management 

and treatment of the neuro-intensive care unit. And (2) be able 
to manage neurosurgical emergency patients and multiple 
trauma patients.

Third year neurosurgical resident

Knowledge
(1) Residents must pass at least one interim evaluation during 

their 2nd through 4th years of training. And (2) learn basic 
knowledge of the skills below and understand the complica-
tions and management caused by these skills.

Skill
(1) Understand and perform the following neurosurgical 

techniques (treatment, procedures, and surgery) (surgery par-
ticipation accumulated more than 150 times in the third and 
fourth years). (A) The ability to perform cranial surgery de-
pends on the type and location of the brain lesion, head trauma 
surgery, emergency brain decompression, cranioplasty, lamino-
plasty, spinal intervertebral disc removal, spinal fixation, pain 
surgery, and procedure; and (B) participate in the following 
skills : surgical resection for brain tumors, cerebrovascular dis-
ease surgery, endovascular surgery, stereotactic and functional 
neurosurgery (deep brain stimulation, microvascular decom-
pression), radiosurgery, spinal tumor surgery, corpectomy, pe-
ripheral nerve surgery, and congenital malformation surgery. 
(2) Participate in hands-on workshops for residents (it is man-
datory to participate in and complete workshops at least once 
during the resident’s training period). And (3) take an in-train-
ing exam (interim evaluation). Must take and finally pass at 
least once in years 2–4 during the residency training period to 
be eligible for a specialist examination.

The above participation should be recorded on the e-portfo-
lio homepage for Korean neurosurgical residents, and it should 
be managed under the supervision and responsibility of profes-
sors at each training institution.

Management
(1) Complete various surgical procedures in neurosurgery.  

(2) Be able to respond to consults from other departments. (3) 
Be able to lead a lower year resident. And (4) have counseling 
capabilities with patients and guardian or family member.

Fourth year neurosurgical resident (the chief 
resident)

Knowledge
(1) Residents must pass at least one interim evaluation during 
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their second through fourth years of training. And (2) learn ba-
sic knowledge of the skills below and understand the complica-
tions and management caused by these skills.

Skill
(1) Understand and perform the following neurosurgical tech-

niques (treatment, procedures, and surgery) (surgery participa-
tion accumulated more than 150 times in the third and fourth 
years). (A) Acquire skulls to perform cranial surgery depending 
on the type and location of the brain lesion, head trauma sur-
gery, emergency brain decompression, cranioplasty, laminoplas-
ty, spinal intervertebral disc removal, spinal fixation, pain sur-
gery, and procedure and (B) participate in the following skills : 
surgical resection for brain tumors, cerebrovascular disease sur-
gery, endovascular surgery, stereotactic and functional neuro-
surgery (deep brain stimulation, microvascular decompression), 
radiosurgery, spinal tumor surgery, corpectomy, peripheral 
nerve surgery, and congenital malformation surgery. (2) Partici-
pate in hands-on workshops (it is mandatory to participate in 
and complete workshops at least once during the resident’s train-
ing period). And (3) take an in-training exam (interim evaluation). 
Must take and pass at least once in years 2–4 during the residency 
training period to be eligible for a specialist examination.

The above participation should be recorded on the e-portfo-
lio homepage for Korean neurosurgical residents, and it should 
be managed under the supervision and responsibility of profes-
sors at each training institution.

Management
(1) Educate and supervise first-, second-, and third-year resi-

dents, and foster leadership as chief residents and (2) acquire 
competence capable of neurosurgical treatment independently. 
(A) Decide whether patients should be hospitalized or operated 
on; (B) able manage outpatient clinic; and (C) provide holistic 
management of inpatients.

EPA ESTIMATION

Who : program director
Program directors manage supervising medical specialists to 

educate residents of neurosurgery training institutions to ac-
quire knowledge and skills related to medical care. They also 
promote teaching communication, attitude, personality, and 

improvements in the medical system. They serve as mentors to 
develop knowledge so that doctors can learn about lifelong 
learning, improve the medical system environment, and con-
tribute to society, even after obtaining specialist qualifications. 
The program directors are responsible for the residents and di-
rectly guides residents’ training goals according to the training 
program of the training institution. They also educate and 
evaluate residents to become neurosurgical specialists through 
the EPAs and strive to have the competency of neurosurgery 
experts through feedback, if necessary.

How : milestone evaluation method
The program director shall notify residents of the core com-

petencies to be completed during training, the timing of the 
evaluation, the evaluation method, the evaluation results, and 
the feedback. The evaluation method will be a step-by-step 
evaluation using milestones that considers the overall compe-
tence of residency training. According to the EPA, the evalua-
tion method is classified as non-delegation (1–3), supervisory 
delegation (4–6), or full delegation (7–9). If a resident is not eli-
gible for evaluation due to their birth year or other valid rea-
sons, it shall be marked as ‘unable to evaluate’ and postponed 
until the appropriate time. Table 1 presents an example of an 
EPA assessment based on the milestone evaluation tool. For 
more information, please refer to Supplementary Material 1.

When : annually
The program director shall notify residents of the core com-

petencies to be completed during the training, the timing of the 
evaluation, the evaluation method, the evaluation results, and 
the feedback and evaluate the EPA development process based 
on each resident’s core competency performance annually.

What : quantitative evaluation
A quantitative evaluation is conducted to determine whether 

the entire procedure is performed. As mentioned previously, we 
defined 12 procedures and developed a quantitative evaluation 
tool. The procedures for residents presented in this manner 
must be evaluated occasionally and pass at least once. They can 
be evaluated by direct bed-side observations and must perform 
at least 60% of the assessment items correctly. Table 2 presents 
examples of such evaluation tools. For more information, please 
refer to Supplementary Material 1.
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FEEDBACK AND REEDUCATION

For the systematic education and evaluation of neurosurgical 
residents, it is necessary to develop guidelines for core competen-
cies to evaluate and supplement the results of education for learn-
ers with appropriate education plans. To this end, basic knowl-
edge and core competency evaluations for essential skill 
acquisition and self-evaluation are conducted separately so that 
new knowledge and skills can be systematically learned by help-
ing complete competency development through appropriate 
feedback. To this end, the core competency evaluation is divided 
into supervised and self-directed learning evaluations, and the 
degree of learning of the core competency is evaluated. All evalu-
ations are linked to an e-portfolio to effectively evaluate insuffi-
cient competencies and compensate for them with appropriate 
feedback. EPA milestones self-evaluated by the resident are 
checked and evaluated by the relevant supervisor; if the skill is 
deemed insufficient, retraining is conducted. Lack of education is 
addressed through video education and e-learning quizzes linked 

to e-portfolios, which the supervisor checks and re-evaluates.
E-portfolio (https://www.neurosurgery.or.kr/
new_record/)

The e-portfolio is meant to establish an online training re-
cord through an integrated management system for neurosur-
gical residents, to evaluate the residents’ training environment, 
and for the residents to evaluate their own training process so 
that they can become neurosurgeons who meet their core com-
petencies (Fig. 2). E-learning is implemented to standardize ed-
ucation across residency training institutions. E-learning is an 
online lecture platform designed to create and watch video lec-
tures on 12 procedures. We created an e-test to evaluate this 
hypothesis. The e-test is an evaluation tool that solves 10 quiz 
questions and is retaken if the score does not exceed 60 points. 
In the case of failure of more than twice the e-test, the training 
hospital supervisor should conduct face-to-face retraining.

Table 1. The example of entrustable professional activity (EPA) assessment

EPA 1. Medical history taking and neurosurgery physical examinations are available

Core competency – Medical knowledge

Level 1 Level 2 Level 3 Level 4 Level 5

I understand the elements of 
medical history taking.

The level of consciousness can be 
assessed.

I can understand the function of 
each cranial nerve.

Tools necessary for physical 
examination are available.

I can understand basic physical 
examinations.

I understand the medical history 
taking related to neurosurgery 
diseases.

It is possible to determine the 
presence or absence of 
abnormalities in each cranial 
nerve.

The presence or absence of 
abnormalities in motor, sensory, 
and autonomic nerves can be 
assessed step by step.

Tools necessary for physical 
examination are available.

Basic physical examinations can 
be performed.

Demonstrate ability to recognize 
emergency conditions through 
clinical assessment.

Able to make diagnosis through 
neurologic examinations.

Be able to determine appropriate 
next steps in diagnostic testing.

Able to make diagnosis through 
neurologic examination.

It is possible to point out errors in 
the examination records of the 
other residents.

Able to educate neurosurgery 
physical examinations.

Many of the assessment items 
performed require 
improvement.

Some of the assessment items 
performed require 
improvement.

A few of the assessment items 
performed require 
improvement.

Few of the assessment items 
performed require 
improvement.

Has expert level understanding 
of assessment items.

		  □	 □	 □	 □	 □	 □	 □	 □	 □

Comments:
Not Yet Completed Level 1 □

Unable to evaluate □
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Table 2. Pass/fail quantitative evaluation table  

EPA 4-1. Emergency cerebral angiography

Competency description Diagnostic cerebral angiography can be performed.
Method Simulation models, direct patient examination, oral prescription
Performance goal Can be performed independently without supervisor
Evaluator Program director
Number of evaluations Frequently (must pass at least once)
Passing criteria Perform at least 60% of the assessment items correctly.

PASS FAIL
Preparation

Patient assessment Check for underlying disease and current medications
Confirm that there is no contraindication of angiography through laboratory finding(s) and physical examinations
Can select the appropriate diagnostic catheter for the patient based on CT or MR angiography

Procedure
Femoral artery access Predict the location of the femoral artery and specify the puncture site through fluoroscopy in the inguinal area
Artery puncture Perform appropriate disinfection and local anesthesia

Perform skin incision and subcutaneous tissue dissection using forceps
Locate and fix the femoral artery with the left hand, and use a puncture needle with the right hand to puncture at a 

45-degree angle toward the patient’s opposite shoulder to check for backflow of arterial blood
Insert the J-wire through the Hub
Check the direction of J-wire movement by fluoroscopy
Remove the puncture needle and insert the sheath along the J-wire
Aspirate the air of the sheath, perform femoral angiography, and evaluate whether the sheath is located at an 

appropriate position
Aortic arch navigation Under fluoroscopy, the diagnostic catheter is guided into the aortic arch along the guide wire

The right brachiocephalic trunk, left common carotid artery, and left subclavian artery are accessed by manipulating the 
diagnostic catheter

If the target artery is not easily accessible, the diagnostic catheter can be replaced with an HN-5, Simmons, or 
Berenstein catheter

Carotid artery 
angiography

Can place a diagnostic catheter in the common carotid artery
Can identify internal and external carotid arteries by performing a roadmap on the common carotid artery
Can place a diagnostic catheter in the internal carotid artery and external carotid artery under the roadmap
Position the catheter parallel to the curvature of the artery, withdraw it appropriately, and check whether the catheter 

moves according to pulsation within the target artery
After removing the wire, aspirate blood through the hub of the catheter to remove air and thrombus, and use contrast 

to check whether the catheter is properly positioned
When performing angiography by hand injection, inject with the barrel standing vertically with the Luer lock facing 

down to prevent air from entering the catheter
Vertebral artery 

angiography
Can place a diagnostic catheter in the subclavian artery
Can locate the orifice of the vertebral artery by performing a roadmap on the subclavian artery 
Can use a non-traumatic maneuver to place a diagnostic catheter in the vertebral artery by manipulating the wire under 

the roadmap
Position the catheter parallel to the curvature of the artery, withdraw it appropriately, and check whether the catheter 

moves according to pulsation within the target artery
After removing the wire, aspirate blood though the hub of the catheter to remove air and thrombus, and use contrast to 

check whether the catheter is properly positioned
When performing angiography by hand injection, inject with the barrel standing vertically with the Luer lock facing 

down to prevent air from entering the catheter
Finishing the procedure

Hemostasis after 
removal of sheath 

Remove the sheath and compress the area 1 cm proximal to the puncture site to stop the bleeding
Achieve hemostasis using hemostatic devices such as Femoweal®, Angioseal®, and Perclose®

After hemostasis is completed, compression dressing can be applied by placing sand on the puncture site
After being transferred to the ward, check the condition of the puncture site and check the dorsalis pedis artery pulse

CT : computed tomography, MR : magnetic resonance
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DISCUSSION

To become a specialist, a standardized and tailored training 
program is necessary. In the United States, this is managed by 
the Accreditation Council for Graduate Medical Education 
(ACGME), whereas in Canada, the Royal College of Physicians 
and Surgeons of Canada utilizes the CanMEDS framework. 
The ACGME recommends six core competencies for specialists : 
patient care, medical knowledge, practice-based learning and 
improvement, interpersonal and communication skills, profes-
sionalism, and systems-based practice.

Canada’s competency-based residency training program is 
built on the CanMEDS framework, which emphasizes seven 
key competencies essential for training specialists : medical ex-
pertise, effective communication with patients and colleagues, 
teamwork, resource management and roles within the health-
care system, health advocacy for patients and communities, 
continuous learning and teaching, and maintaining ethical re-
sponsibility and professionalism.

Key elements of the training program include personalized 
education based on the resident’s goals, regular assessments 
through multi-faceted evaluations and practical assessments, 
experiential learning, mentorship from experienced profes-
sionals, and continual improvement of the curriculum based 
on resident feedback.

In South Korea, the general surgery department has been most 
proactive in adopting competency-based residency training. In 
2018, the general surgery residency program was reduced from  

4 years to 3, actively integrating competency-based training. To 
enhance training efficiency, education was divided into general 
surgery specialists and subspecialists, focusing on maximizing 
basic surgical skills among residents. In 2021, the Ministry of 
Health and Welfare led an initiative to systematize the residency 
training curriculum, encouraging the development of compe-
tency-based programs across 26 specialties.

Despite these efforts, there are practical challenges in imple-
menting competency-based residency training programs. Finan-
cial support for residency training is essential. Currently, there is 
no national funding, and the financial burden falls entirely on 
the training hospitals, making it impractical to implement these 
programs beneficially. Additionally, unless conditions for train-
ing supervisors (program directors) are improved, even the best 
training programs will be ineffective.

Modern residency training is shifting towards competency-
based programs, and societal support is crucial for their suc-
cessful implementation.

CONCLUSION

In this program, the final, core, and minimum annual com-
petencies were systematized and specified according to the edu-
cational mission and vision of the neurosurgical residents. 
Through the competency-based training program, residents 
can develop independent clinical skills necessary for their roles 
as neurosurgeons. This program is expected to address several 
key issues in traditional residency education. The program 
shifts focus from simple case numbers to practical clinical 
competency improvement. While systematic and practical 
training ensures patient safety, personalized education maxi-
mizes each resident’s growth and development. Clear compe-
tency standards and assessment systems enable the training 
program to operate efficiently, ultimately leading to improved 
quality of care and better patient outcomes.

To verify the effectiveness of this program, several evaluation 
methods have been established. These include tracking resi-
dents’ competency achievement through the e-portfolio, longi-
tudinal analysis of annual evaluation results, comparison of 
specialist qualification exam results before and after program 
implementation, and collection and analysis of feedback from 
training hospitals, supervisors, and residents. Based on these 
evaluation results, the program will undergo continuous im-

Fig. 2. E-portfolio homepage for Korean neurosurgical residents. 
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provement. This includes adjusting and supplementing EPA 
items, enhancing the validity and reliability of assessment tools, 
improving the effectiveness of educational content and meth-
ods, and reflecting improvements in the training environment.

For these educational programs to be truly effective, a well-
established system for the training environment is essential, 
along with enhanced guidance and oversight from the relevant 
TEC under the KNS.
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