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인사말

올해도 대한뇌혈관내수술학회와 연합하여 합동연수강좌를 시행하게 되었습니다. 

무더웠던 여름이 지나고 이제 9월 중순에 새로운 바람을 타고 온 지식들로 

머리 안을 시원하게 해줄 멋진 강사 분들이 우리를 위해 열성적으로, 

정성껏 준비한 내용들을 즐길 시간입니다. 

최근 일본에서 venous approach를 주로 하시면서 뇌정맥계의 해부학에 대해 멋진 발표들을 해 오신 

오사카 시립병원의 신경중재 분과에 근무하시는 마사키 코미야마 선생님을 통해 뇌정맥계 해부학을, 

분당 서울대 병원의 권오기 교수를 통해서는 뇌동맥 해부학을 

새로이 고찰하는 시간을 가지게 되어 기쁩니다. 

강의�를 수락해 주신 두 분 선생님께 깊은 감사를 드립니다. 

총무이사이신 김정은 교�수의 장소섭외 및 행사준비와 진행, 학술이사이신 이재환 교수의 세심한 배려로 

beginner를 위한 뇌동맥류 접근 anatomy에 대한 비디오 강연을 준비하였습니�다. 

또한 급성기 허혈성 뇌졸중의 최근 치료의 update 한 내용들과, 

해면상 혈관�종에 대한 치료를 고찰하는 시간을 가지게 되었습니다. 

힘들고 바쁜 와중이지만 분당에 오셔서 동병상련의 정을 나누시고, 

머릿속을 새롭게 할 신선한 강의들을 접하고 즐기시길 바랍니다. 

준비해주시는 강사님들과 여러분께 감사드리고

또한 저희 대한뇌혈관외과학회와 대한뇌혈관내수술학회가 다같이 발전하는 계기의 한 장에 

동참해 주시고 격려를 부탁드립니다. 

강건하시고 늘 승리하는 삶을 기원합니다. 감사합니다. 

대한뇌혈관외과학회 회장 정 영 균
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유난히도 무더웠던 올 여름, 

끝없이 우리들을 힘들게 했던 폭염도 점차 지나가고 모든 것이 풍성해지는 가을이 오고 있습니다. 

먼저 이번 2018년 합동연수강좌를 꼼꼼히 준비해주신 대한뇌혈관외과학회 정영균 회장님과 

학회 이사진 여러분의 노고에 깊이 감사 드립니다. 

뇌혈관질환을 전문적으로 다루는 대한뇌혈관외과학회와 대한뇌혈관내수술학회가 �

서로의 경험을 공유하고 새로운 술기와 지식을 습득하는 것은 양 학회 회원들의 질적 향상 뿐 아니라 

아직까지도 국내에서 높은 사망률을 보이는 뇌혈관질환 관련 환자들에게 

최선의 진료를 제공할 수 있는 필수적인 과정이라 판단됩니다. 

갈수록 척박해지고 경쟁으로 내몰리는 의료 환경 속에서 뇌혈관질환을 전문적으로 다루는 

신경외과의사로서의 역량을 다지고 양 학회 회원간의 친교를 다질 수 있는 

뜻 깊은 합동연수강좌가 되기를 기대합니다.

다시 한번 이번 2018 대한뇌혈관외과학회/대한뇌혈관내수술학회 합동연수강좌를 위해 

수고해주신 모든 회원 여러분께 감사 드립니다. 

대한뇌혈관내수술학회 회장 고 준 석
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Publications in English as a head author

1. Komiyama M, Yagura H, Baba M, Yasui T, Hakuba A, Nishimura S, Inoue Y: MR imaging: Possibility of tissue characterization of brain tumors using 
T1 and T2 values. AJNR 8:65-70, 1987 

2. Komiyama M, Yasui T, Yagura H, BabaM, Hakuba A, Nishimura S, Inoue Y: Pitfalls in spinal MR imaging. Neuro-Orthopedics 3:90-98, 1987  

3. Komiyama M, Hakuba A, Inoue Y, Yasui T, Yagura H, Baba M, Nishimura S: Magnetic resonance imaging: Lumbosacral lipoma. Surg Neurol 28:259-
264, 1987 

4. Komiyama M, Baba M, Hakuba A, Nishimura S, Inoue Y: MR imaging of brainstem hemorrhage. AJNR 9:261-268, 1988 
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4. Direct approach; SOV, burr hole 김동준 (연세대 영상의학과)

14:30-14:50 Coffee Break

14:50-16:30 Workshop by Video for Beginner (Surgical Anatomy and Basic Technique) 좌장: 김태선 (전남대), 김정은 (서울대)

1. ACOM, Distal ACA aneurysm 정준호 (연세대)

2. MCA aneurysm  방재승 (서울대)

3. PCOM, Anterior choroidal artery aneurysm 이상원 (부산대)

4. CEA 주성필 (전남대)

5. STA-MCA bypass 박익성 (가톨릭대) 

16:30-17:30 Scientific Session III: SAH, Vasospasm 좌장: 고현송 (충남대), 김성림 (가톨릭대)

1. VSP, Basic research update 박동혁 (고려대)

2. Intervention for VSP 신승훈 (분당제생병원)

3. Medical complication & treatment 유찬종 (가천대)

17:30 Closing Remarks
정영균 (대한뇌혈관외과학회 회장)
고준석 (대한뇌혈관내수술학회 회장)

대한뇌혈관외과학회 | 대한뇌혈관내수술학회

KSCVS-SKEN 합동 연수강좌





Scientific Session I: Cavernous Malformation
좌장: 성재훈 (가톨릭대), 강현승 (서울대)

1. Overview 연제영 (성균관대) 

2. Microsurgery of supratentorial CM 김용배 (연세대)

3. Microsurgery of infratentorial CM 안재성 (울산대)

4. Radiosurgery 박성현 (경북대)
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1. Overview

연제영 
성균관대학교 의과대학 삼성서울병원 신경외과
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Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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2. Microsurgery of Supratentoria CM

김용배 
연세대학교 의과대학 강남세브란스병원 신경외과

Cavernous malformations(CMs) are common vascular anomaly of the central nervous system, 

potentially causing hemorrhagic stroke and various spectrum of neurological morbidity. To 

select the best strategies for each clinical scenario of CMs, one must be requested to weigh 

the treatment risk against the best estimate of the cumulative natural risk. To date, there 

has been a notable progress on understanding of genetic background of CMs, imaging 

techniques, and treatment modalities. 

According to previous study, CMs showed the bleeding rate of 2.3%/person/year (1.4%/

lesion/year), and recurrent bleeding rate of 7.8%/person/year. Follow-up study with MR 

imaging revealed that the CMs showing mixture of subacute and chronic hemorrhage with 

hemosiderin rim had a higher frequency to rebleed than other types of CMs. Developmental 

venous anomaly seemed to affect concurrent sporadic CM by its angioarchitectural flow 

dynamics.

Microsurgical treatments of CMs are primarily aiming to minimize neural tissue trauma 

and maximize the capability of elimination of the target. Recent advances in microsurgical 

armamentarium including sophisticated monitoring, neuro-navigations, and functional 

imaging techniques could shed us a valuable light to reach the goal of microsurgical options.

In this review, the experiences mainly focusing on microsurgery of supratentorial CMs will be 

presented. A concise consolidation of the growing body of knowledge regarding CMs will be 

provided by referencing literatures as well.



22

3. Microsurgery of infratentorial CM

안재성 
울산대학교 의과대학 서울아산병원 신경외과

Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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Scientific Session I: Cavernous Malformation
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4. Radiosurgery

박성현
경북대학교병원 신경외과

Improvements in surgical techniques have made possible resection of some cavernous 

malformations (CMs) in previously unresectable locations such as the brainstem, thalamus, 

and basal ganglia. Despite these advances, some CMs are located in regions that pose an 

unacceptable surgical risk. For these patients and for those with medical contraindications to 

surgery, stereotactic radiosurgery (SRS) has been advocated as an alternative treatment. Our 

understanding of natural history of CMs and the role of SRS in the treatment of these lesions 

is controversial. SRS has been introduced for the treatment of CMs, assuming that their 

pathological vessels will respond to radiosurgery with a response similar to AVMs. CMs are 

included as accepted indications for SRS, not established indications. Established indications 

for SRS have withstood the test to time, and patient outcomes are comparable to, if not 

better than, other treatment options, such as critically located AVMs, brain metastases, and 

recurrent vestibular schwannomas. Accepted indications for SRS include dural arteriovenous 

fistulas, high-grade gliomas, and CMs. SRS for accepted indications is frequently performed, 

but the available data are not conclusive at this point as to whether patient outcomes are 

superior to alternative management strategies. When treatment for CMs is considered, 

bleeding and seizure are two major clinical factors. If left untreated, the bleeding will repeat 

and can cause neurological deterioration, especially from deep-seated lesions. Therefore, 

minimally invasive treatment with low morbidity such as SRS should be considered even if 

long-term benefits have not yet been identified. The Author presents the efficacy of SRS for 

CMs and reports long-term effects on bleeding rate and epilepsy control. SRS seems to be 

relatively effective and safe for reducing the rebleeding rate to deep-seated CMs. Careful 

selection of a low marginal dose and an optimal radiosurgical technique are helpful to 

achieve good outcomes. 

Key Words: Cavernous malformation ∙ Stereotactic radiosurgery





Special Lecture
좌장: 정영균 (인제대), 고준석 (경희대)

1. Functional Venous Anatomy of the Brain 
Masaki Komiyama (Osaka City General Hospital, Japan)

2. Cerebral arterial anatomy 권오기 (서울대)
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 1. Functional Venous Anatomy of the Brain 

Masaki Komiyama
Osaka City General Hospital, Japan

Knowledge of the functional vascular anatomy of the brain is essential in the neuro-

interventional procedures. Similarly, this knowledge is also required in neurosurgery, 

especially when a particular artery or vein is to be sacrificed during surgery. Permanent 

occlusion of the major artery is challenged by balloon occlusion test, but for venous sacrifice, 

such a procedure is practically not applicable. Up to now, reliable methods to judge safety 

of such destructive procedures are lacking. Knowledge of the basic angioarchitecture of the 

cerebral veins, in other words, “functional venous anatomy” may help to understand safety 

or risk of sacrificing cerebral veins.

Development of the cerebral veins does not parallel to that of the cerebral arteries. Paired 

primary head veins developed at both sides of the neural tube collect blood from the 

superficial primitive dural plexuses (anterior, middle, and posterior). After the closure of 

the neural tube, the initial choroidal drainage to the median vein of prosencephalon is 

transferred to the paired internal cerebral veins and the great vein of Galen. Dorsolateral 

enlargement of the cerebrum requires development of tentorium cerebelli. Tentorial sinus 

within the tentorium initially receives blood transversely from telencephalon, diencephalon, 

and mesencephalon, and transfers its role to the longitudinally formed basal vein (1st, 2nd and 

3rd portions, respectively). Superficial cerebral veins (Sylvian, Trolard, and Labbé) establish 

enough cortical anastomoses each other. Subsequently, the superficial Sylvian vein draining to 

the tentorial sinus is captured to the cavernous sinus (cavernous sinus capture) to a variable 

degree following regression of the distal tentorial sinus. Variations of drainage patterns of 

the basal vein, cavernous sinus capture, collaterals at the base of the brain (Trolard venous 

circle), development of transcerebral (transmedullary) veins may provide various clinical 

pictures in cerebral venous pathologies. Understanding of the functional venous anatomy is 

essential for the interpretation of the pathophysiology of the cerebral venous diseases and 

for the safer treatment.

Key Words: cerebral vein, dangerous vessel, embryology, functional anatomy
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Special Lecture

2. Cerebral arterial anatomy

권오기
분당서울대학교병원 신경외과
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Special Lecture
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Special Lecture
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Special Lecture
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Scientific Session II: Dural AVF
좌장: 임동준 (고려대), 장철훈 (영남대)

 1. Overview 조원상 (서울대)

 2. Transarterial approach 임용철 (아주대)

 3. Transvenous approach 박중철 (울산대)

 4. Direct approach; SOV, burr hole 김동준 (연세대 영상의학과)
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1. Overview

조원상
서울대학교병원 신경외과
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF

2. Transarterial approach

임용철 
아주대학교병원 신경외과
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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3. Transvenous approach

박중철 
울산대학교 의과대학 서울아산병원 신경외과

Scientific Session II: Dural AVF

Transvenous approach of cranial dural AVF
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Scientific Session II: Dural AVF
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4.  Direct approach; SOV, burr hole

김동준 
연세대학교 의과대학 세브란스병원 영상의학과
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Scientific Session II: Dural AVF
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Workshop by Video for Beginner
(Surgical Anatomy and Basic Technique)

좌장: 김태선 (전남대), 김정은 (서울대) 

1. ACOM, Distal ACA aneurysm 정준호 (연세대)

2. MCA aneurysm  방재승 (서울대)

3. �PCOM, Anterior choroidal artery 
aneurysm

이상원 (부산대)

4. CEA 주성필 (전남대)

5. STA-MCA bypass 박익성 (가톨릭대)
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1. ACOM, Distal ACA aneurysm 

정준호 
연세대학교 의과대학 세브란스병원 신경외과

The anterior communicating artery (Acom) region is one of the most common sites for 

ruptured intracranial aneurysms. When performing microsurgical clipping of the Acom 

aneurysms, it should be concerned that the Acom aneurysms are made complex by the 

frequently associated variants of anatomy and the difficulties in fully visualizing the major 

arterial trunks and perforating arteries. Cerebrovascular surgeons should be aware of 

microsurgical orientation, such as the dominancy of A1 segments, the direction in which 

the fundus points, main parent arteries with their branches, and surrounding structures, to 

perform microsurgical clipping safely. In addition, surgically challenging characteristics of the 

Acom aneurysms are their bilateral antegrade arterial supply, their deep & midline location, 

and their intimate relationship to 11 critical arteries.

The most common aneurysm site on the distal anterior cerebral artery (DACA) is at the level of 

origin of the callosomarginal artery from the pericallosal artery, usually in close proximity to 

the anterior part of the corpus callosum, near the point of greatest angulation of the artery 

at the genu. The reasons why those aneurysms are treated microsurgically are their peripheral 

location, small size, unfavorable neck-to-parent artery ratio, and tendency to “blow out” the 

bifurcation at which they occur. The amount of brain retraction and muscle dissection needed 

to clip these lesions is comparatively minimal relative to other aneurysms.

Here, we discuss surgical adjuncts, choice of the side or location of the craniotomy, head 

position, sylvian or interhemispheric fissure dissection, microsurgical anatomy under 

microscope, identification of the anatomical structures, and clip selection by showing the 

operative video.



80

2. MCA aneurysm   

방재승 
분당서울대학교병원 신경외과

Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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3. PCOM, Anterior choroidal artery aneurysm   

이상원
양산부산대학교병원 신경외과

Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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4. CEA

주성필
전남대학교병원 신경외과
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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5.STA-MCA bypass

박익성
가톨릭대 부천성모병원 신경외과

Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Workshop by Video for Beginner (Surgical Anatomy and Basic Technique)
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Scientific Session III: SAH, Vasospasm
좌장: 고현송 (충남대), 김성림 (가톨릭대)

1. VSP, Basic research update 박동혁 (고려대)

2. Intervention for VSP  신승훈 (분당제생병원) 

3. Medical complication & treatment 유찬종 (가천대) 
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1. VSP, Basic research update

박동혁
고려대학교 의과대학 안암병원 신경외과

Delayed cerebral vasospasm has long been recognized as an important cause of poor outcome 

after an otherwise successful treatment of a ruptured intracranial aneurysm, but it remains a 

pathophysiological enigma despite intensive research for more than half a century. Cerebral 

vasospasm has traditionally been regarded as an important cause of delayed cerebral ischemia 

(DCI) which occurs after aneurysmal subarachnoid hemorrhage, and often leads to cerebral 

infarction and poor neurological outcome. However, data from recent studies argue against 

a pure focus on vasospasm as the cause of delayed ischemic complications. Findings that 

marked reduction in the incidence of vasospasm does not translate to a reduction in DCI, or 

better outcomes has intensified research into other possible mechanisms which may promote 

ischemic complications. Early brain injury and cell death, blood-brain barrier disruption 

and initiation of an inflammatory cascade, microvascular spasm, microthrombosis, cortical 

spreading depolarizations and failure of cerebral autoregulation, have all been implicated 

in the pathophysiology of DCI. Summarized in this presentation are highlights of research 

reflecting recent advances in the understanding of delayed ischemic deficit. It will focus on 

current accepted mechanisms and on new frontiers in vasospasm research. 
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2. Intervention for VSP

신승훈
분당제생병원 신경외과

Scientific Session III: SAH, Vasospasm
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3. Medical complication & treatment

유찬종
가천대학교 의과대학 길병원 신경외과
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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Scientific Session III: SAH, Vasospasm
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