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회장 오 창 완

INVITATIONINVITATIONINVITATION

회원 여러분 안녕하십니까?

어려운 의료환경에서도 뇌혈관질환 연구와 진료를 선도하는 전문가 모임인 양 학회가 끊임없는 

학문적 교류를 통해 서로의 발전을 이루어 나가는 성과에 찬사를 보냅니다.

뇌혈관내치료는 새로운 기구의 개발과 사용 경험을 통해 어렵기만 했던 뇌혈관 병소에 접근을 

가능하게 했으며, 비침습적 한계는 뇌혈관외과로 해결함으로서 양대 치료가 상호 보완적으로 

안전한 방법으로 발전해 오고 있습니다.

금년도 주제는 뇌혈관질환 치료의 새로운 길을 선도해 가자는 차원에서 “Leading the Way 

for Stroke Therapy”로 정했습니다.

고난이도 동맥류 접근, 술중 동맥류 파열에 대한 대처, 그리고 발전을 거듭하고 있는 급성뇌혈관폐색에 대한 최신

지견을 뇌혈관내치료와 뇌혈관외과 관점에서 접할 수 있습니다.

또한, 초청된 국내외 전문가들로부터 거대 동맥류의 혈관내치료, 새로운 뇌졸중 영상 진단법 그리고 경동맥협착증

치료의 경제성 평가에 대한 특강을 들을 수 있습니다.

아무쪼록 본 연수강좌가 회원님들의 학문적 발전과 함께 활발한 교류의 장이 되길 기대합니다.

감사합니다.

금년도 우리나라 의료관련 핵심어는 MERS가 될 것 같습니다. 이번 사태는 우리나라 의료의 

현 상황 및 그 역할에 대하여 심각한 반성 및 논의의 기회를 제공할 것으로 예상됩니다. 이 사태를 

바라보면서, 신경외과 분과 중 뇌혈관질환을 치료하는 저희 분야에서도 이러한 반성과 논의가 

필요한 시점이 아닌가 생각하여 봅니다.

길게는 지난 20년 간, 좀 더 가깝게는 지난 10년 간 뇌혈관질환의 신경외과적 치료는 과히 

‘혁신적’ 변혁을 이루었습니다. 그 특징은 증례수의 증가, 혈관내치료 비중의 증가 및 예방적 

치료의 증가입니다. 특히 비파열 뇌동맥류 등 예방적 치료의 증가는 치료 합병증의 감소 등, 

치료의 결과를 향상시켜야 되는 중요한 이유가 되고 있습니다. 이러한 치료 결과의 향상을 위해, 

특히 개두술과 혈관내치료의 합리적 적용이 중요함은 모두 공감하고 있는 내용일 것입니다. 다행스럽게도 국내 

뇌혈관질환 치료를 담당하고 있는 신경외과 전문의들은 이러한 치료 방법을, 경쟁적이 아닌 합리적 관계로 융합

할 수 있는 위치에 있으며, 본 연수강좌 역시 이러한 의미에서 매우 중요한 기회로 생각됩니다.

이번 합동연수강좌는 우리가 진료현장에서 마주칠 수 있는 문제들 중, 결정이 망설여 질 수 있는 내용들을 모아서 

구성하였습니다. 이러한 내용들에 대한 다양한 경험의 공유를 통하여, 본 합동 연수강좌가 참석자 모두에게 뇌혈관

질환의 신경외과적 치료를 한 단계 향상시킬 수 있는 계기가 될 수 있기를 기원합니다.

감사합니다.

2015년 9월
 

대한뇌혈관내수술학회 회장 김 범 태

대한뇌혈관외과학회 회장 오 창 완
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Kenji Sugiu

Birth-date : February 27, 1963

Birth-place : 1345 Misu, Soja city, Okayama Prefecture, Japan

Permanent Address : 315 Monden, Soja city, Okayama Prefecture, Japan

Present Address : Department of Neurological Surgery, Okayama 

University Graduate School of Medicine, Dentistry and 

Pharmaceutical Sciences 2-5-1 Shikata-cho, Kita-ku, Okayama 

city, Okayama Prefecture, JAPAN 700-8558

▌Schools 

Okayama Prefectural Soja High School from April 1978 to March 1981

Kurume University Medical School (premedical and medical) from April 1981 to March 1987.  

▌Medical License    

Doctor of Medical Science 307330-Japan, Received in May 1987

▌Japanese Board of Neurological Surgery    

Passed in July 1994

▌Degree of Medical Science    

Received in March 1996

▌Professional Training and Employment    

Resident of Neurological Surgery at Okayama University Hospital from April 1987 to 

November 1987

Resident of Neurological Surgery at Himeji Central Hospital from December 1987 to December 

1990

Research Fellow in the Laboratory of Neurological Surgery at Okayama University Medical 

School from January 1991 to August 1994

Medical Staff of Neurological Surgery at Saiseikai Okayama Hospital from August 1994 to 

초 청 연 자 소 개초 청 연 자 소 개초 청 연 자 소 개
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May 1995

Medical Staff of Neurological Surgery at Okayama University Hospital from June 1995 to 

March 1996

Medical Staff of Neurological Surgery at Kagawa Prefectural Central Hospital from April 1996 

to March 1997

Research Fellow in the Laboratory of Neuroradiology at Geneva University Medical School 

from May 1997 to October 1999

Assistant Professor of Neurological Surgery at Okayama University Hospital from November 

1999 to March 2003

Senior Assistant Professor of Neurological Surgery at Okayama University Hospital from April 

2003 to July 2012

Associate Professor of Neurological Surgery, Vice President of IVR center at Okayama 

University Hospital from August 2012 to present

▌Rewards   

Sunada Prize of Okayama University, June 1996

Special Prize of Neurovascular section of the Japan Neurosurgical Society, November 1996

Exhibit Award (Poster Prize) of Swiss Society of Radiology, 86. Annual Meeting, June 1999
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Chul-Ho Sohn, M.D., Ph.D..

Title & Affiliation : Professor, Department of Radiology, 

Seoul National University College of Medicine 

Address : Seoul National University Hospital, 101 Daehangno, 

Jongno-gu, Seoul 110-744, Korea

Telephone : +82-2-2072-3072 / Fax : +82-2-742-9252 / E-mail : neurorad63@gmail.com 

▌Educational Background   
Keimyung University College of Medicine, Daegu, Korea : M.D. (1988) 
Chunbook National University Graduate School, Seoul, Korea : Ph.D. (2009) 

▌Professional Background       
1988-1989 Internship, Daegu Catholic university Hospital 
1989-1992 Keimyung University Hospital, Department of Radiology, College of Medicine, 

Keimyung University  
1992-1995 Military army hospital (205 MASH) (Military Service) 
1995-1998 Clinical Fellow in Keimyung University Hospital
1998-2002 Assistant Professor, College of Medicine, Keimyung University 

Department of Radiology, Dongsan Medical Center 
2003-2004 Fellow, Department of Radiology University of Calgary
2004-2008 Associate professor, College of Medicine, Keimyung University 

Department of Radiology, Dongsan Medical Center
2008-2015 Professor, Department of Radiology, Seooul National University College of Medicine

▌Licensure
Medical Doctor, Korea (no. 35369) 

▌Membership
Korean Society Radiology
Korean Stroke Society  
American Heart Association
ISMRM 

초 청 연 자 소 개초 청 연 자 소 개초 청 연 자 소 개
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이 자 연

▌경력
2014.10-현재 주임연구원, 한국보건의료연구원 보건의료연구본부

2011.02-2014.10 연구원, 한국보건의료연구원

▌학력
2011.03-2015.08 통계학 박사, 경북대학교 일반대학원 통계학과

2009.03-2011.02 통계학 석사, 경북대학교 일반대학원 통계학과

2005.03-2009.02 통계학 학사, 경북대학교 통계학과

초 청 연 자 소 개초 청 연 자 소 개초 청 연 자 소 개
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신 상 진

▌경력
2014.01-현재 연구위원, 한국보건의료연구원 보건의료근거연구본부 경제성평가연구팀 팀장

2013.02-2014.01 부연구위원, 한국보건의료연구원 연구기획단 성과확산팀 팀장

2009.02-2013.02 책임연구원. 한국보건의료연구원

2006.12-2009.02 연구원, 서울대학교 보건환경연구소

2004.09-2006.09 연구원, 한양대학교 의과대학 예방의학교실

▌학력
2006-2010 보건학박사, 서울대학교 보건대학원(보건정책관리 전공)

2003-2005 보건학석사, 서울대학교 보건대학원(보건정책관리 전공)

1998-2002 행정학사, 인제대학교 보건행정학과

▌기타
2015-2017 한국보건의료기술평가학회 학술이사

초 청 연 자 소 개초 청 연 자 소 개초 청 연 자 소 개
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좌장 : 허승곤(연 세 대), 백민우(가톨릭대)Scientific Session I

09:00~10:20  Para-ophthalmic Aneurysm

1. Surgical anatomy 주성필(전 남 대)

2. How to avoid visual complication during aneurysm clipping 안재성(울 산 대)

3. How to maintain microcatheter stability in the endovascular therapy 정진영(동의의료원)

4. New strategies upon the literature review 임동준(고 려 대)

15

 30

 38

42

좌장 : 김범태(순천향대)Special Lecture I

10:40~11:20 Endovascular Treatment of Large and Giant Aneurysms

Kenji Sugiu(Okayama University Medical School) 45

좌장 : 이호국(한림대)Special Lecture II

11:20~12:00 Advanced MRI Stroke Imaging

손철호(서울대 영상의학과) 49

좌장 : 박현선(인 하 대), 고현송(충 남 대)Scientific Session II

 13:00~14:00  Cerebral Venous Thrombosis (CVT)

1. Etiology and pathogenesis / Diagnostic tools 김태곤(차의과대)

2. Endovascular treatment of CVT 신승훈(분당제생병원)

3. Current recommendation: Literature review 이형중(한 양 대)

55

56

58

CONTENTSCONTENTSCONTENTS
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좌장 : 오창완(서 울 대)Symposium

14:00~14:40  Carotid Artery Stenosis

1. 국내 경동맥협착증 환자에서 경동맥 내막절제술과 

스텐트삽입술의 임상적 효과비교 이자연(한국보건의료연구원)

2. 국내 경동맥협착증 환자에서 경동맥내막절제술과 스텐트삽입술의 비용-효과성

신상진(한국보건의료연구원)

3. Which one is better, CEA, or CAS : Pannel discussion

1) CEA 김태선(전남대)

2) CAS 유승훈(강릉아산병원)

61

70

78

88 

좌장 : 권병덕(울 산 대), 조재훈(대구가톨릭대)Scientific Session III

15:00~16:00  Video Session : How to Manage the Intraoperative Rupture of Aneurysms
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Para-ophthalmic Aneurysm 
- Surgical anatomy -

Sung-Pil Joo, Tae-Sun Kim
DEPARTMENT OF NEUROSURGERY, CHONNAM NATIONAL UNIVERSITY

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session I : Para-ophthalmic Aneurysm

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000

Classification of paraclinoid aneurysms 

Paraclinoid An. 

OphA 
SHA 
Variant – Dorsal carotid An 
                  - Carotid cave An. 
                  - Clinoid segment An 
                  - Ventral carotid An. 
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Paraclinoid aneurysms 

 Arising from the ICA in close proximity to the ACP 

Broad concept 
• Intracavernous,   
• Clinoid,  
• Ophthalmic,  
• P-com ICA segment 

Narrow concept 
• Clinoid segment  
• Ophthalmic segment 

-The complex relationship of the vascular, neural, dural, and 

osseous structures surrounding the paraclinoid aneurysm often 

makes operative obliteration challenging 

- Multiplicity 

Segments of ICA 

Classification 

 Rhoton   Van Loveren 

 Cervical (C1) 
 

 Petrous (C2) 
 

 Cavernous (C3) 
 

 Supraclinoid (C4) 

 Cervical (C1) 
 

 Petrous (C2) 
 

 Lacerum (C3) 
 

 Cavernous (C4) 
 

 Clinoid (C5) 
 

 Ophthalmic (C6) 
 

 Communicating (C7) 

MEMO
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Arterial Anatomy 
 

-- Van Loveren classification 

Gross Anatomy 

Carvenous Segment 

 Petro lingual ligament ~ proximal dural ring 
 Vertical portion, post. Bend, horizontal portion,  
 ant. bend 
 Various turtuosity 
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Branches of Carvenous Seg. 

 Meningohypophyseal trunk 

  - tentorial a.(marginal & basal) 

  - inf. hypophyseal a. 

  - dorsal meningeal(lat. clival) a. 

 

 Inferolateral trunk (vascular network  

    of paracarvenous dura) 

  - a. of foramen rotundum 

 

 Capsular a. of McConell 

Clinoid Segment 

 Between proximal & distal dural rings 
 Wedge shaped segment medial to ACP 
 Difficult to define precise dural ring 
 Generally no arterial branch, rarely SHA or Oph. A 
 Great caution in decision making for aneurysm 

 

The incompetence of the 
proximal dural ring allows 
extension of the cavernous 
venus plexus around the C5 
up to the distal dural ring 
(clinoid venous plexus) 
and there is great variability 
in the density of this plexus 

Clinoid space 

• Surrounded by the 
thin inner dural layer 
of the cavernous 
sinus 

• Wrapped in a “dural 
sleeve”,which named 
“carotid collar” 
formed by the inner 
dural layer 

• Approximately 5 mm 
in length 
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Clinoid space 

The space is bounded superiorly by the outer dural layer and inferiorly by the inner 

dural layer and represents an interdural, extracavernous, surgically created space 

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000 

Superior hypophyseal artery 

 Number : average 2.3 per side (range: 1 4) 

 All originated from the medial or posterior aspect of the ICA 

 Pituitary stalk &gland,  optic nerve,& chiasm,  floor of 3rd ventricle 
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Ophthamic Segment 

 Distal dural ring ~ origin of P-Com. a. 
 Carotid cave ; intradutral & subarachnoid space 
 Ophtalmic artery 
 Superior hypophyseal artery 

Ophthamic Artery 

 Arises superior or superomedial side of ICA 
 Intracranial 
        :origin at just distal to distal dural ring (≥ 90%) 
 Intracanalicular 
 intraorbital 
 - central retinal a. 
 - RMA anastomoses with MMA 
 - LB anastomoses with   
        zygomatico-orbital br. of STA 
 - Ethmoidal a. anastomoses with  
   sphenopalatine a. of  
             internal maxillary a. 

Variation of OA 
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Ophthalmic artery 

 The majority (91%) originated just distal to the distal dural ring (n=64) 

     ★ Forty seven (67%) arose within 1 mm of the DDR 

     ★ Seventeen (24%) between 1  5 mm of the DDR 

 Four cases (6%) arose from the clinoid segment below the distal dural ring 

 Two cases (3%) arose at the insertion of the distal dural ring with the ring 
attached to the ophthalmic artery itself 

Communicating Segment 

 P-Com. a. origin ~ ICA bifurcation 

 

 Posterior communicating artery 

  - arises posteromedial or posterior   
  side of ICA 

  - infundibulum 

  - fetal type 

 Anterior choroidal artery 

  - arises posteromedial , behind ICA 

  - two segments 

  - hemiparesis, hemisensory loss, hemianopsia 

Carotid collar 

 A membranous dural (periosteal) sleeve that surrounds the 
clinoid ICA 

 Fibrous collar formed by the dura lining the medial surface 
of the ACP, the posterior surface of the optic strut, and the 
upper part of the carotid sulcus       

Seoane E et al.  Neurosurgery 42: 869-886, 1998 
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Carotid collar 

 A small space exists between the inner dural layer and the 
clinoid ICA, which admits veins (clinoid venous plexus) 
from the cavernous sinus through the incompetent 
proximal dural ring 

 The carotid collar separates the clinoid venous plexus 
from the clinoid space 

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000 

Carotid venous plexus 

 Venous channels communicating with the anterior part of the cavernous 
sinus through a narrow space between the dural collar and the clinoid 
segment wall 

Proximal dural ring 

  Inner dural layer of the roof of the cavernous sinus 

  Does not fuse with the ICA adventitia, except 
      posteromedial aspect 

  Interclinoid ligament 

  Incompetent 

  Not true dural ring,  

     but the surgical landmark 
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Distal dural ring 

  Outer dural layer of the roof of the cavernous sinus 

  With the exception of its medial aspect (carotid cave),  

     tightly bounds to the ICA  not a true circle 

  Anterior petroclinoid ligament 

  Competent 

  True dural ring 

Carotid cave  

Kobayashi S et al.: J Neurosurg 70:216-221, 1989 

  A small dural recess of pouch (subarachnoid pouch) in the 1 to 6 O’clock 
position medial to the ICA 

  Lies between the carotid artery and carotid sulcus of sphenoid bone 

Carotid cave (n=70) 

 In the 54 specimens (77%) had a carotid cave 

 Forty three (80%) had one or two superior hypophyseal arteries that arose from 
the ICA within the carotid cave 

 The cave is intradural and contains subarachnoid space 

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000 
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Carotid cave (n=70) 

 In the 54 specimens (77%) had a carotid cave 

 Forty three (80%) had one or two superior hypophyseal arteries that arose from 
the ICA within the carotid cave 

 The cave is intradural and contains subarachnoid space 

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000 

Head positioning 

More laterally 

More vertically 

S
tan

d
ard

 p
terio

n
al 

 Proximal vascular control  

 cervical ICA exposure (with retrograde suction decompression) 
 petrous portion by drilling Glasscock’s triangle  
 temporary clip at clinoid ICA  
 induced temporary cardiac arrest using adenosine 
  

MEMO
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Anterior clinoidectomy  

Paraclinoid and parasellar lesion 

 - Enhanced visualization of the ophthalmic artery and the proximal neck 

 - Early decompression and mobilization of the optic nerve  

 - Improved surgical exposure  

     A twofold increase in the exposed length of the optic nerve  

     A three- to fourfold increase in the maximum width of the opticocarotid triangle 

 

                                                                                                                                                                      Evans JJ, et al.; Neurosurgery 

46:1018–1023, 2000 

 
 

Bony features of the sellar region 

A) Presphenoid portion : 

     planum sphenoidale 

     limbus sphenoidale 

     chiasmatic sulcus 

     tuberculum sellae 

B) Basisphenoid bone :  

     hypophyseal fossa (sella turcica) 

     dorsum sellae  PCP 

C) Basioccipital bone (clivus) 

Sphenoid bone: 

1) Lesser wings (orbitosphenoids) 

2) Greater wings (alisphenoids) 

 Posterior and medial continuation of the lesser sphenoid wing     

 Two roots: 

         a) superior (anterior) root 

              forms the roof of optic canal 

         b) inferior (optic strut) root  

              forms the lateral and ventral walls of optic canal 

                connects the LSW with the basisphenoid 

 length: 7.7 mm (3-8 mm), width: 5.6 mm (4-7.8 mm)  
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MCP : 75% 
   Bony projection arose from the lateral surface of the body of the 
   sphenoid bone, approximately 1-2 mm below the TS 
Caroticoclinoid foramen : 13% 
   A complete bony fusion between the ACP and MCP 
   incomplete fusion: 24% 
Interclinoid osseous bridge : 6% 
   1) Bony connection between the ACP and PCP 
   2) Unilaterally or bilaterally 

Kim JM. et al.: Neurosurgery, Vol. 46, No. 3, March 2000 

 Mean length of the lateral C6 segment of the ICA increased 60%  
 Mean exposure of the medial C6 segment of the ICA increased 113%  
 Exposure of the optic nerve increased 150% 

Andaluz N, et al.; Acta Neurochir 148:971-976, 2006 

Quantification of the exposure after 
anterior clinoidectomy 
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Anterior Clinoidectomy  

 

 

ACP removal 

Piecemeal 
removal  

Intradural 
removal  

Extradural 
removal 

En-block removal 

Intradural 
removal  

Extradural 
removal 

Extradural clinoidectomy 

Disengage the ACP from its three supporting structures 

1. The lesser wing of the sphenoid bone 

2. The roof of the optic canal 

3. The optic strut 

J Neurosurg 102:945–950, 2005 

Several advantages over extradural clinoidectomy. 

  Easy anatomical orientation, therefore an extensive removal is possible. 

  Dura mater acts as a natural barrier to protect  neurovascular structures. 

  Does not expose the subarachnoid space to bone debris  

  Performed much more quickly.    

Extradural clinoidectomy 
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Anatomy of the orbitotemporal periosteal fold 

 Sharp incision of the orbitotemporal periosteal fold (OTPF) to increase the 
extradural exposure of the ACP 

 The level of the sphenoid ridge and restricted to the periosteal bridge 

Anatomy of the orbitotemporal periosteal fold 

1.The optic canal is unroofed from a lateral to medial direction(2-mm diamond burr)  

2.Constant-cooling irrigation to prevent thermal damage of surrounding neural 
structures  

Extradural clinoidectomy step 1 
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1. Centrally hollowing out the dense cortical bone in the center of the ACP 

with the aid of a diamond burr and constant-cooling irrigation. 

2. A circumferential dissection plane between the surrounding dural folds and the 

centrally shelled ACP is established 

Extradural clinoidectomy step 2 

Intradural Anterior Clinoidectomy 

MEMO
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How to avoid visual complications during aneurysm clipping ?

안 재 성

울산대학교 의과대학 서울아산병원 신경외과

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session I : Para-ophthalmic Aneurysm

Intracranial Aneurysms with visual impairment 
• rare entity of aneurysm-related visual impairment 
• paraclinoid ICA aneurysm : most common       
 

Possible mechanisms of visual impairment 
• direct mass effects of the aneurysm on the anterior optic pathway 
• compression of the optic nerve against the bony structure / dura 
• compromised vascular supply 

 

Treatment of symptomatic UIAs 
• reduce mass effect & prevent rupture 
 

• microsurgical clipping  
- cranial nerve decompression by reduction of mass effect  
- can cause additional injury to optic pathway 
 

• endovascular coiling 
- NOT reducing of space-occupying effect, 
- BUT, reduce aneurysmal pulsation without direct injury 
- in case of recur, 
 

                                                 

 

MEMO
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To minimize injury to optic pathway 
• Minimal manipulation of optic pathway 
 - ‘no touch technique’ 
• Thermal injury during bone drilling 
• Save perforators 

 
• Surgical field   
 - clean : proximal control  
  proximal & distal ICA, ophthalmic a. 
 - wide : optic nerve mobilization 
          : decompression of the aneurysm sac 
          : ICA mobilization  
 
                                                 

 

• Ophthalmology (Visual field examination) 

• Compression on optic pathways confirmed by MRI 

• Ballon test occlusion (cross filling) / TFCA, 3D 

Lt  Rt 
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Surgical procedures 

• Vascular proximal control (cervical ICA, ophthalmic a.) 
• Removal of the anterior clinoid process (extra-/ intradural) 
• Dural incision (falciform ligament, optic sheath) 
• Dissection of the aneurysm 
• Clipping of the aneurysm neck 
• Repair of the dural incision 

Vascular control  

• cervical ICA exposure (with retrograde suction decompression) 
• petrous portion by drilling Glasscock’s triangle  
• temporary clip at clinoid ICA  
• induced temporary cardiac arrest using adenosine 
  

• retrograde suction-decompression technique (JNS 1990)  
        

MEMO
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• suction-decompression technique 
        

Anterior Clinoidectomy 
• medial end of lesser wing of sphenoid 
• mobilization of proximal supraclinoid ICA, optic n. 
• exploration of cavernous sinus - initial step 
• extradural / intradural removal 

– bone dust 
– dural protection 
– wider resection 

• pneumatization 
• carotid clinoid foramen - ICA 
  middle clinoid process 

 
 

Anterior clinoidectomy 
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Dural Incision / Repair 

• Relieve optic nerve 
• Mobilize optic nerve 
• Identification of the ophthalmic a. 
• Easy repair  
  

Dural Incision / Repair 

• Relieve optic nerve 
• Mobilize optic nerve 
• Identification of the ophthalmic a. 
• Easy repair  
  

MEMO
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• Identify proximal end of the neck 
• Identify ophthalmic a. 
• Hidden aspect of the neck 
• Distal dural ring 
• Sphenoid bone as a obstacle advancing clip blade 
  
• get the space to dissect 
 - mobilize optic nerve  

 - decompression of the aneurysm sac  
 

Aneurysm dissection / clipping 

Paraclinoid aneurysms with visual symptoms 

MEMO
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• Jul 2009 - Dec 2012 
• 26 patients (3 male and 23 female) 
• age: mean 59.9 years (range 43 to 77 years) 
• size of aneurysms: mean 19.8 mm (range 7.8 to 42 mm) 
      23 aneurysms (88.5%); > 10 mm 
      6 aneurysms (23.1%); > 25 mm 

• Opthalmic segment (24/26), Cavernous segment (2/26) 
• clinical follow-up duration:  
       mean 20.6 months (range 6 to 45 months) 

• visual field follow-up 
       mean 11 months (range 3 to 45 months) 

Treatment modalities (N=26) 
• 14 direct neck clipping with/without suction decompression 
• 3 EC-IC bypass + endovascular trapping 
• 2 endovascular trapping without saccular embolization 
                   Group A (non saccular embolization) 

• 7 saccular embolization with/without stent-assisted 
                   Group B  

Group A (N=19) Group B (N=7) P-Value 

Sex (M:F) 3:16 0:7 0.540 

Age (years ± SD) 58.0 ± 9.2 65.0 ± 8.4 0.089 

Size of aneurysm 
(mm ± SD) 

20.5 ± 9.8 17.8 ± 7.1 0.517 

Sx duration 
(months ± SD) 

6.0 ± 6.1 5.7 ± 3.3 0.179 

Intra-aneurysmal 
thrombosis (n=4) 

3/19 (15.8%) 1/7 (14.3%) 1.000 

Involved Quadrant 3.47 ± 1.68 3.14 ± 1.68 0.660 

Results of Treatment 

Group A (N=19) Group B (N=7) P-Value 

Improved 14 (73.7%) 2 (28.6%)  
0.014a 

 
Stationary 4 2 

Aggravated 1 3 

p=0.05
1b 

a linear by linear 
association 

b OR 7.0, 95% CI 1.01‐48.3 (Fisher exact test) 
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Summary 

• Get the space for aneurysm dissection  
 release falciform ligament, optic sheath 
 decompression of the aneurysm sac 
• Remove mass effect on optic nerve 
• Minimal manipulation on optic nerve 
• No foreign body beneath optic nerve 
• Early decision of Direct clipping / bypass & trapping 

 

MEMO
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Para-ophthalmic Aneurysms ; How to maintain microcatheter 
stability in the endovascular therapy

정 진 영

동의의료원 신경외과 

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session I : Para-ophthalmic Aneurysm

Introduction

ICA paraclinoid segment 에 위치한 동맥류의 endovascular treatment 는 다양한 동맥류의 방향, carotid siphon의 tor-

tuosity 에 의해 때로는 매우 치료가 어려운 상황을 만날 수 있으므로 이 위치의 동맥류를 치료하기 위한 기술적 이해가 

필요하다.

Paraophthalmic 또는 paraclinoid aneurysm 의 endovascular treatment 시 balloon 또는 stent 등을 이용한 adjuvant 

technique 을 사용한다 하더라도 혈관의 해부학적 구조에 적합한 모양의 microcatheter를 이용하여야 시술이 진행되는 동

안 안정적이고 안전한 coil packing 이 이루어 질 수 있으며 이것이 가장 선행되어야 할 중요한 부분이다.

1. Shapes of Microcatheters

일반적으로 국내에서 사용되는 aneurysm 용 microcatheters

Excelsior SL-10 (Stryker), Prowler 14 (Codmann), Echelon-10 (Coviden), Headway (Microvention) 가 있으며 제품 군에 

따라 차이가 있지만 대개 aneurysm 을 selection 하는 distal end 가 preshaped ("45," "90," "J," "C," and "S" (Figure 1)) 

되어 있는 형태를 갖추고 있으며 이를 이용하면 좀 더 안정적인 microcatheter stability 를 손쉽게 얻을 수 있다.

Fig. 1. Photographs of preshaped microcatheters: 

straight, J, 90, and 45(A), and S and C(B) presented

in order. The S and C shapes have an additional 

small obtuse curve at the beginning of the shapes 

(arrows).
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2. Steam shaping of microcatheters

제조 시부터 preshaped 된 제품을 쓰면 가장 안정적인 microcatheter stability 를 얻을 수 있겠지만 특히 para-

clinoid/paraophthalmic aneurysm 의 치료 시에는 이 만으로는 불충분 한 경우가 많으므로 개별 혈관의 모양에 따른 tail-

ored shape 의 microcatheter 를 steam 에 의한 열을 이용해 상황에 맞추어 만들어야 할 때가 종종 있다.

특이 paraclinoid/paraophthalmic aneurysm 치료 시 사용되는 대표적인 모양은 다음과 같다.

1) Pig tail shape (simple, right and left)

2) S-shape (simple, right and left)

Fig. 2. Diagram of “pigtail” shape before and after steaming. A, diagram of 2-dimensional “Pigtail-simple” shape shows curling at the portion 

with a shaper for steaming. Steaming usually takes 30 to 40 seconds and steamed micro-catheters are soaked in normal saline for 30 seconds 

or more. B, diagram poststeam (D) are shown on  diagrams. This shape has a 3-dimensionally coiled curve on the left side, which is designed

to be suitable for placement in abruptly arising sidewall aneurysms. The side, Left us right (not shown), is determined with the direction of the 

shaped tip to the main shaft of the microcatheter.

 

Pig tail shape 을 만드는 방법

제품 속에 들어있는 mandrel 을 이용하여 원하는 모양의 2배정도를 구부린 후 steam 으로 30 초에서 40 초 간 가열한 

후 차가운 normal saline 에 담그고(20-30초), 이 과정을 2-3 회 혹은 수 차례 반복하여 mandrel 을 제거하면 shaping 한 

mandrel 에 가까운 모양의 microcatheter를 얻을 수 있다. Right or left pig tail shape 은 이를 기본으로 동맥류의 방향에 

따라 distal end 에 방향성을 주어 좀 더 응용하여 mandrel 모양을 만듦.
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Fig. 3. Diagram of “S” shape before and after steaming. Presteam (A) and poststeam (B) diagrams of 2-dimensional  “S-simple” shape show the 

superior (open arrowheads) and inferior (black arrowheads) curves of the character “S” Varying the size and length of each curve provides the

most appropriate “S” shape for a specific aneurysm. “S-right” shape presteam (C) and poststeam (D) are demonstrated on diagrams. This shape

is 3-dimensional and the superior curve (open arrow-heads) is perpendicular to the inferior curve and main shaft (black arrowheads) before

steaming. The side, right us left (not shown), is determined with the relative direction of the superior curve to the main shaft of the 

microcatheter.

S-shape shape 을 만드는 방법

mandrel 을 S shape 으로 만든 후 동일한 방법으로 steam shaping 하면 simple S-shape 을 얻을 수 있다. 이러면 prox-

imal 과 distal part 에 superior, inferior 방향으로 두 개의 curve 가 만들어 지고 혈관의 모양에 맞추어서 이 curve 의 

정도를 달리하면 좀 더 안정적인 microcatheter stability 를 유지할 수 있다. 이 기본 모양에 동맥류의 방향을 고려하여 

distal end 부분을 오른쪽, 또는 왼쪽으로 shaping 을 하면 혈관과 동맥류의 방향을 모두 만족시키는 3차원 구조의 응용된 

microcatheter shape 을 얻을 수 있다.

3. Navigating methods of Microcatheters

1) Shaping 된 microcatheter 자체 만을 microguide wire 의 도움 없이 advance 하거나 목표지점을 지난 후 withdrawal 

하며 aneurysm 을 selection 하는 방법 (가장 안전하고 이상적인 microcatheter shape 이 이루어 졌을 때 가능).

2) Wire-steering method: shaping 된 microguide wire 를 microcatheter 의 distal end 부위에 위치시킨 후 aneurysm 

입구에서 steering 하여 microcatheter 를 aneurysm 내로 navigation 하는 방법.

3) Looping method: 급격한 angle 의 방향을 가진 동맥류의 경우 microcatheter 를 looping 시킨 상태에서 aneurysm 

을 지난 후 pulling 하면서 aneurysm 내로 navigation.

4) Coil 또는 microguide wire 를 이용하여 직접 aneurysm 내로 navigation.

4. To increase intra-aneurysmal stability of microcatheters during coiling
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Paraclinoid aneurysm 의 성공적인 coiling을 위해서는 microcatheter 를 aneurysm 내로 positioning 시키는 것뿐만 아니

라 indwelling 시킨 microcatheter 의 stability 를 유지하는 것이 매우 중요하다. Micro-guide wire 등을 이용하여 강제로 

aneurysm 을 superselection하더라도 microcatheter 의 모양이 해부학적 구조와 일치하지 않으면 coiling 이 진행되는 동안 

microcatheter 의 kick back 을 유발시키고 불완전한 치료나 치료관련 합병증으로 이어질 가능성을 높이게 된다. 그러므로 

각각 동맥류의 방향 및 혈관 모양에 맞는 microcatheter 의 shaping 은 navigation 및 positioning 을 쉽게 해주고 coil 이 

진행되는 동안 microcatheter stability 도 유지할 수 있게 해주는 중요한 요소이다. 

 Coil 이 진행되는 동안 microcatheter stability 를 좋게 유지하기 위해서는 microcatheter 가 동맥류 반대쪽 ICA wall 

에 지지할 수 있도록 모양을 만들어야 한다. 대부분의 para-ophthalmic aneurysm 처럼 superior projection 의 aneurysm 

의 경우, S-shape microcatheter 의 첫 번째 curve 와 두 번째 curve 사이 부분이 aneurysm 반대 쪽 ICA inferior wall 에 

위치할 수 있도록 shaping을 하면 안정적인 coiling 을 하는데 큰 도움을 얻을 수 있다. Paraclinoid aneurysm 의 가장 

흔한 형태인 medical projection 의 aneurysm 을 pig tail shape 의 proximal widening part 가 ICA lateral wall 을 지지할 

수 있도록 디자인 되면 또한 안정적인 microcatheter support 을 유지할 수 있다.

5. Shapability and shape-retention of various catheters

Non-braided 또는 fiber-braided microcatheter 가 stainless-steel-braided microcatheters (ex, Excelsior SL-10) 보다 shap-

ability 가 우월한 것으로 보고되고 있으며2) 또 다른 test 에서는 steam- shaped Proweler 14 microcatheter (platinum, larg-

er pitch-coiled design)가 Excelsior SL-10 microcatheter 보다 shapability 와 shape-retention 능력이 부족하나 preshaped 

Proweler 14 microcatheter 는 SL-10 microcatheter 와 동등한 결과를 보여준다3).

6. Conclusion

Paraclinoid or paraophthalmic aneurysm 의 coiling 을 계획할 때 동맥류의 방향을 고려하여 steam shaping 된 micro-

catheter 를 이용하면 aneurysm 을 selection 하는데 있어서 불필요한 노력과 시간을 줄일 수 있고 coiling 이 진행되는 

과정에서도 안정적인 packing 을 얻을 수 있다.
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Introduction: Large and giant aneurysms pose difficulties for both microsurgical and endovascular treatment (EVT). 

Despite recent steep development of EVT, these aneurysms carry a high risk of morbidity and mortality. We would 

like to share our experience of EVT for such aneurysms. 

Methods: We retrospectively evaluated our results of EVT for the large (?10mm) and giant (?25mm)  between 2010 

and 2014. 

Results: 409 patients were treated by endovascular aneurysmal occlusion using detachable coils. There were 8 giant 

and 71 large aneurysms among them. Stent-assisted coiling was applied 75% in giant, 35% in large, and 2% in small 

aneurysms. Initial complete occlusion was obtained 25% in giant, 46% in large, and 53% in small aneurysms. Procedure 

related permanent complication occurred 25% in giant, 6% in large, and 2% in small aneurysms. Major recurrence was 

observed 25% in giant, 11% in large, and 3% in small aneurysms.

Discussion: Our recent data of endosaccular occlusion of the aneurysms showed relatively good result comparing to 

historical control. Stent usage may play an important role in the treatment of large and giant aneurysms. However, 

some giant aneurysms are still challenging for EVT. Flow diverter stent such as Pipeline Embolization Device is ex-

pected in the future for the treatment of such complex aneurysms.

Conclusion: Our small case series demonstrated relatively good clinical results of EVT for the treatment of large and 

giant aneurysms. 

Key Words: coil, balloon, stent 
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Stroke is a major cause of mortality and morbidity. More than 80% of strokes stem from ischemic damage to the 

brain due to the acute reduction of the blood supply. It was calculated that 1.8 million neurons are lost every minute 

that appropriate treatment is not given ('time is brain'). For these reasons, 'stroke imaging' is crucial and has to be per-

formed in a fast and efficient process.

1. Susceptibility-weighed imaging

Susceptibility-weighted imaging (SWI) usually contains magnitude and phase information of MR signal. The phase 

information was ignored and usually discarded before even reaching the viewing console. Phase images, however, con-

tain a wealth of information about local susceptibility changes between tissues, which can be useful in measuring iron 

content. So SWI is more sensitive to magnetic susceptibility than conventional T2*-GRE. Wide concept SWI sequence 

includes conventional T2*-GRE and different type of gradient echo sequences

Susceptibility-weighted imaging (SWI or T2*-GRE) MRI sequences are extremely sensitive for detecting intracerebral 

hemorrhage and subarachnoid hemorrhage. SWI also detects micrbleeds easily.

T2 *-gradient-echo MR imaging, including the more sensitive SWI can detect acute thrombus as an MRI signal drop, 

the so-called 'artery susceptibility sign'.

SWI demonstrates additional vessel 'signs' (transmedullary vein sign, leptomeningeal vein sign). The increased oxygen 

extraction fraction (OEF) in the ischemic tissue leads to a local increase in deoxyhemoglobin, which in turn causes the 

so-called BOLD (blood oxygen level dependent) effect.

SWI is more sensitive in detecting cavernomas than is T2*-weighted imaging, and lesions that are presumed to be 

telangiectasias are detected only with this technique.

2. Perfusion imaging

1) Dynamic susceptibility contrast MR perfusion (DSC-MR perfusion)

DSC-MR perfusion technique is dynamic imaging technique (a time series of fast T2*-weighted images) necessitating 

the administration of intravenous contrast medium (gadolinium). As these high magnetic susceptibility agents traverse 
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through the brain capillary network, signal loss occurs due to the presence of magnetic field gradients between the 

vessels and the extravascular space, which is sampled using a fast MRI method using a repetition time on the order 

of 1-2 sec. Since the bolus passes through the brain parenchyma within several seconds, a complete PWI scan rarely 

lasts over a minute or two. The signal loss induced by the bolus can be related to the tissue concentration, which, 

coupled with a measurement of the arterial delivery of the agent (the arterial input function [AIF]), is used to estimate 

multiple hemodynamic parameters, including the relative cerebral blood volume (CBV), relative cerebral blood flow 

(CBF), mean transit time (MTT). Additionally, measurements of the delay of the agent arrival can be measured, either 

directly (the time-to-peak signal, or TTP) or via deconvolution with the AIF (Tmax).

The reduced CBF triggers energy-dependent autoregulatory mechanisms to keep the CBV normal or even slightly ele-

vated accompanied by elevated MTT and TTP. These compensatory mechanisms fail in the infarcted area causing a 

CBV drop. Thus, CBV drop is a marker of infarction and correlates with the diffusion restriction only in hyperacute 

stroke. 

The penumbra is traditionally defined on MRI as the area of DWI<PI mismatch. For PI, a Tmax with a delay of >6 

s and >10 s has been used in large stroke trials, for instance, DEFUSE2, to define the thresholds for penumbra and 

infarct core lesion, respectively. TTP and MTT are also good alternatives to Tmax in determining the dif-

fusion/perfusion mismatch. 

[In CT, a mismatch between CBV (threshold at 2.0 ml/100 g for infarct core) and MTT (threshold at a relative MTT 

of 145% for the tissue at risk of infarction) defines the ischemic penumbra. Almost all cases with an anterior circulation 

stroke show mismatch within the first 3 hr. This declines to 75% within the first 6 hr and to 50% 12-18 hr after onset.]

The diffusion/perfusion mismatch concept is currently considered by several authors as inadequate for patient se-

lection in ischemic stroke treatment trials. Several experts suggest that the indication for endovascular intervention is 

set in case of severe neurological deficit, presence of a large vessel occlusion and a small (<70 ml) infarct core. Thus, 

the necessity of perfusion imaging for therapeutic decision making has to be proven.

DSC-MR perfusion analyses are not standardized, and can lead to variation in perfusion lesions of 50% or more. In 

a recent study, academic programs outperformed commercial perfusion software.

2) Arterial spin labeling MR perfusion

Arterial spin labeling (ASL) perfusion imaging uses blood as an endogenous contrast agent by magnetically labeling 

it with radiofrequency pulses and does not require gadolinium-based contrast agents. The perfusion contrast is given 

by the difference in magnetization induced by the exchange of these labeled spins at the brain tissue level and a non-la-

beled control image. Limited by its low intrinsic signal-to-noise ratio, ASL perfusion measurements generally take sev-

eral minutes for an accurate perfusion measurement. 

There are several different ASL-MRI approaches that vary mainly on the basis of the technique that is used to label 
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the inflowing arterial blood. Three main labeling strategies can be distinguished: pulsed ASL (PASL), in which the 

blood within a large spatial volume is inverted by a relatively short inversion pulse (typically 10-20ms); continuous 

ASL (CASL), in which blood flowing through a specific plane is inverted for a labeling period of 1-3 s; and, pseu-

do-continuous ASL (pCASL), which recently has been introduced as a more efficient and easy way to achieve such 

a labeling plane by means of a long train of small radiofrequency pulses. An improved pCASL, however, has increased 

the signal-to-noise ratio because it has a higher labeling efficiency and enables the combined use of the body transmit 

coil with the multi-detector coils. By combining it with background suppression, the signal-to-noise ratio is increased 

further, by almost 2-fold, allowing for shorter imaging time and increased spatial resolution.

Potential advantages of ASL versus DSC perfusion imaging include relative insensitivity to blood-brain barrier perme-

ability changes, which occur frequently in acute ischemic stroke. Perfusion quantification using ASL generally does not 

rely on the selection of arterial input function. 

The main limitation of ASL is the short tracer half-life (blood T1 =1-2 seconds) resulting in limited sensitivity and 

potential underestimation of perfusion in the presence of prolonged transit delay resulting from arterial occlusion.

A. Acute stroke

ASL tends to overestimate the PWI time to maximum lesion volume in acute stroke patient.

ASL cerebral blood flow and DSC-MR perfusion maps provided largely consistent results in delineating hypoperfused 

brain regions in acute ischemic stroke. Hyperemic lesions, which also appeared frequently in the acute ischemic stroke 

cases studied, were more conspicuous on ASL cerebral blood flow than on DSC-MR perfusion CBF, MTT and Tmax 

of the tissue residual function maps. 

Ischemic penumbra is of variable size, depending on the degree of collateral flow from unaffected territories and the 

length of time from stroke onset. The penumbra is generally accepted as the volume of brain showing a perfusion-DWI 

mismatch. ASL CBF maps show this area as a larger region of diminished signal intensity. ASL allows for the measure-

ment of rCBF in the core and mismatch regions. Values in the mismatch were significantly higher than in the core, 

suggesting there is potential salvageable tissue.

The bright vessel appearance on ASL imaging can provide an important diagnostic clue for the detection and local-

ization of arterial occlusion sites in patients with acute ischemic stroke. 

B. Chronic Cerebrovascular Occlusive Disease

In patients with carotid or other proximal arterial stenosis, tissue at risk for subsequent ischemia and infarction can 

be identified with spin-tag perfusion, though a current limitation of most versions of ASL is the inability to assess CBV. 

However, transit time maps can be generated with ASL by imaging at additional inversion times. If CBF is relatively 

decreased with a compensatory increase in CBV, a side-to-side flow asymmetry can be appreciated representing at-risk 



대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌

52

tissue that may benefit from stent placement, endarterectomy, or bypass. A focal decrease in signal intensity of compro-

mised CBF can be seen most commonly in the anterior or posterior watershed zones. A common feature also seen is 

linear high signal intensity representing slow flow or collateral flow in cortical vessels. Because of its repeatability, ASL 

is particularly capable of assessing cerebrovascular reserve in these patients by obtaining CBF maps before and after 

an acetazolamide or hypercapnia challenge. Finally, serial assessment following revascularization or confirmation of the 

postendarterectomy hyperperfusion syndrome is feasible with ASL. 
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Cerebral venous thrombosis (CVT) represents a pathologic process of a thrombosis in the cerebral venous sinuses, 

the deep venous system or the cortical veins, which can give rise to venous hypertension, brain hypoxia, neural ische-

mia and finally cerebral infarctions or cerebral hemorrhages. The underlying mechanisms of CVT are associated with 

alterations in the physical properties of the dural sinuses and veins (trauma), alterations in the chemical properties of 

blood (hypercoagulable state, coagulation system abnormalities, infection, oral contraceptives) and alterations in the he-

modynamic properties of blood flow (trauma, dural AVF). However, the 40% of the cases is idiopathic. The exact in-

cidence of CVT is unknown, but it is relatively rare. It affects all age groups and both sexes, but it shows a strong 

preponderance in women between 20 - 40 years of age and is associated with oral contraceptives and puerperium. CVT 

shows a variety of clinical manifestations such as headache, nausea, vomiting, papilledema, mental changes, focal neu-

rological deficits, seizures and etc. These rarity and highly variable clinical manifestations of CVT result in difficulty 

to make a diagnosis and frequently in delayed diagnosis. Therefore it is necessary for clinicians to have a high level 

of suspicion to make a diagnosis. The diagnostic tools include computed tomography (CT), brain magnetic resonance 

imaging/angiography (MRI/MRA) and cerebral angiography. Brain CT is usually an initial diagnostic test. The cord 

sign (hyperdense cortical vein) and the dense triangle sign (or delta sign; hyperdense sinuses) can be noted in the 

non-contrast brain CT during the first 1-2 weeks after thrombosis. The contrast brain CT can show the empty delta 

sign (peripheral dural leaf enhancement along with a central nonopacified thrombus). Brain MRI/MRA is the best and 

most sensitive method for detecting CVT. The thrombus can be directly visualized and cortical lesions such as edema 

and hemorrhagic infarction can be detected in the brain MRI/MRA. Cerebral angiography is rarely used to make a 

diagnosis and now indicated in cases of uncertain diagnosis, documentation of the lesion extension, documentation of 

the collateral venous pathways and intervention. The typical finding of cerebral angiography is nonvisualization of 

veins or sinuses.  
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Thrombosis of the dural sinus and/or cerebral veins (CVT) is an uncommon form of stroke, usually affecting young 

individuals. Despite advances in the recognition of CVT in recent years, diagnosis, and management can difficult be-

cause of the diversity of underlying risk factors and the absence of a uniform treatment approach. 

Current mainstay of treatment is anticoagulation therapy; to prevent thrombus growth, to facilitate recanalization, and 

to prevent DVT or PE. Controversy has ensued because cerebral infarction with hemorrhagic transformation or ICH 

is commonly present at the time of diagnosis of CVT, and it may also complicate treatment. 

In special situation of a patient with major contraindication for anticoagulation ( Such as recent major hemorrhage), 

the clinician must balance the risks and benefits of anticoagulation, depending on the clinical situation. 

Limited data from randomized controlled clinical trials in combination with observational data on outcomes and 

bleeding complications of anticoagulation support a role for anticoagulation in treatment of CVT, regardless of the pres-

ence of pretreatment ICH. 

In general, thrombolytic therapy and/or endovascular treatment are used if clinical deterioration continues despite 

anticoagulation or if a patient has elevated intracranial pressure that evolves despite other management approaches. 

Many invasive therapeutic procedures have been reported to treat CVT. These include direct catheter chemical throm-

bolysis using urokinase and direct thrombectomy with or without thrombolysis. There are no randomized controlled 

trials to support these interventions compared with anticoagulation or with each other. Most evidence is based on small 

case series or anedoctal reports. Hera, I review the studied interventions. 
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Fig. 1. 
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Introduction: Cerebral venous thrombosis (CVT) is a multifactorial cerebrovascular disease resulting from the inter-

action between many acquired and genetic risk factors that predispose to one of the individual components of the 

Virchow's triad, characterized by endothelial damage, venous stasis, and hypercoagulability. To enhance understanding 

this rare, but potentially lethal disease, about 60 English-written literatures regarding CVT within a recent decade were 

thoroughly reviewed.

Methods: With the key words of CVT, stroke, and guidelines, searching by web engine (pubmed, google, scopus) 

was undertaken. Of the 350 literatures approached, 60 ones were chosen for author's discretion. For these, a thematic 

review was made according to their categories; mainly by treatment and prognosis. 

Results: Although its rarity, CVT has an important diagnostic consideration because of the differences in management 

from other common arterial stroke. Early anticoagulation is often considered as both treatment and early secondary pro-

phylaxis for patients with CVT. Only 2 controlled data were available with superior results to the placebo group; dose-ad-

justed unfractionated heparin (pTT≥2.0) and nadoparin (90 anti-factor Xa U/kg bid). On the basis of Cochrane meta-anal-

ysis, the use of anticoagulation with heparin or LMWH acutely in the setting of CVT is recommended, regardless of the 

presence of hemorrhagic conversion. When thrombosis is persisted, or recanalization is incomplete, various endovascular 

(local) thrombolysis either chemical or mechanical, may be attempted to such a refractory case, however the efficacies 

were supported by anecdotal reports and small case series. With regard to the duration of anticoagulation, no RCT data 

exist. Patients with inherited thrombophilia are often treated for longer periods than those with a transient (reversible) 

risk factor such as oral contraceptive use. Antiplatelet therapy is often given indefinitely after discontinuation of warfarin, 

although there are no data to support this. Poor prognosis (death or dependency) at 6 month follow-up, has been reported 

more commonly when patients were older than 37 years, male sex, coma, and patients had mental status disorder, hemor-

rhage on admission imaging, thrombosis of the deep cerebral venous system, central nervous system infection, and cancer. 

Conclusions: Anticoagulation os reasonable for patients with acute CVT, even in selected patients with intracranial 

hemorrhage. In CVT patients without a recognized thrombiphilia, it is reasonable to administer anticoagulation for ≥3 

months, followed by antiplatelet therapy. The above high-risk patients may benefit from more aggressive therapeutic 

interventions.
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연구진행경과 
 연구주제 수요조사 (2012) 

 Comparative Effectiveness Research  
 

 연구주제 선정 (2013. 3) 
 경동맥 협착증 치료는 뇌졸중 발생을 예방하는 측면에서 임상적 

중요성이 큼 

 현재 스텐트 삽입술과 내막절제술 모두 건강보험권에 포함되어 있음. 경
동맥 스텐트 삽입술의 비용이 현저히 높음에도 불구하고 국내에서 경동
맥 스텐트 삽입술의 사용이 월등히 선호되는 상황임 

 치료관행의 개선을 위한 국내 근거자료 생성이 필요함 
 

 연구과제 수행 (2013. 4 ~ 2014. 6)  

 

연구진 구성  

원외연구진  원내연구진(NECA) 
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연세대 의과대학 

전남대 의과대학 

연세대 의과대학 

 

신상진 

오성희 

유지혜 
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연구목적 

 경동맥 협착증에서 스텐트 삽입술이 내막절제술의 대체 

치료로 사용이 가능한 유증상 경동맥 협착(협착률 50% 

이상)을 가진 환자를 대상으로 국내 상황에서 두 시술의 

임상적 효과성(clinical effectiveness)를 비교평가함 

 

환자자료 수집 

• 연구참여기관 

  : 인하대병원, 삼성서울병원, 서울아산병원, 전남대병원, 신촌 세브란스병원 

 

•  연구대상자 

  : 2008년 1월 1일 ~ 2011년 12월 31일 협착률 50%이상의 유증상 경동맥 협착증으로   

    내막 절제술 또는 스텐트 삽입술을 받은 환자 

 

•  연구방법 

 ‐ 문헌고찰 및 임상전문가 논의를 통해 비교 가능한 대상자 선정을 위한 포함/배제 기준 선정 

 ‐ 객관적으로 표준화된 정보 조사를 위하여 CRF개발 및 자료수집 

연구방법 (1): 대상선정 

연구방법 (2): 포함/배제기준 
 포함기준  배제기준 

 경동맥 협착률 50%이상의 유증상 환자(NASCET기준)  중증 뇌졸중(mRS>2 또는 NIHSS≥9 또는 임상적 판단) 

 유증상의 경동맥 협착으로 인한 스텐트 삽입술 또는 내막절
제술(6개월 이내의 일과성 허혈성 발작 또는 경증 뇌졸중) 

 심근경색(30일 이전) 

 동측 경동맥 협착(Ipsilateral Carotid Stenosis, ICS)   만성 폐색(Chronic occlusion) 

 19세 이상  출혈 과거력(출혈 체질(hemorrhagic diathesis)또는 응고장애(coafulopathy)) 

 기대여명 2년 이상   두개내 원인 협착(뇌동정맥기형(intracranial arteriovenous malformation, 동맥류

(aneurysm), 폐쇄성질환(occlusive disease), 종괴병변(mass lesions), 모야모야병(moyamoya 

disease)) 

 심장계 원인 협착(만성심방세동(chronic atrial fibrillation), 부정맥(arrhythmia)) 

 외부압박(external compression), 박리(dissection), 방사선조사(radiation), 섬유근형성이상

(fibromuscular dysplasia)로 인한 협착 

 유증상 협착의 기왕력(재협착) 

 Planned simultaneous surgical procedures: 중증 다발병소(severe tandem lesions) 포함 

 전환 (스텐트 삽입술→내막절제술 또는 내막절제술→스텐트 삽입술) 

 내원 후 24시간내 응급 시술 

 양쪽 시술 

 시술 반대측 협착률 70% 이상 

 기타: 환자 상태 (중증 치매, 경부경직(rigid neck), 탈원으로 인한 퇴원정보 누락) 

MEMO
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연구방법 (3): 환자증례기록지 

연구방법 (4): 최종 분석 대상자 

2008-2011년 
스텐트 삽입술 시술건수 

(n=673) 

2008-2011년 
내막절제술 시술건수 

(n=607) 

배제사유 (n=603) 
 
• 50% 미만 협착률 (n=4) 
• 무증상 (n=278) 
• 중증 뇌졸중 (n=85) 
• Planned simultaneous surgical procedures (n=4) 
• 전환(스텐트삽입술→내막절제술 또는 내막절제술 →스텐트삽입술) (n=3) 
• 내원 후 24시간 내 응급으로 시술 (n=31) 
• 양쪽 시술환자 (n=119) 
• 시술 반대측 협착률 70% 이상인 환자 (n=72) 
• 재발된 협착 (n=3) 
• 기타: 환자상태(중증의 치매, after neck radiation, a rigid neck, 
         탈원으로 인한 퇴원정보 누락) (n=4) 

최종 분석대상 
 

스텐트 삽입술 = 346 
내막절제술 = 331 

연구방법 (5): 주요결과변수  

1) 일차결과변수 (Primary outcome) 

단기결과 (Peri‐procedure)  시술 후 30일 이내  사망/경증 뇌졸중/중증 뇌졸중/심근경색 

장기결과 (Post‐procedure)  시술 후 2년 이내  사망/경증 뇌졸중/중증 뇌졸중 

2) 이차결과변수 (Secondary outcome) 

   단기결과 (Peri‐procedure)  시술 후 30일 이내  뇌신경마비/ 수술 중 감염/ 출혈관련 합병증 

시술 후 1년 이내  재시술 

MEMO
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연구방법 (5): 주요결과변수 정의 

경증 뇌졸중 발생환자  중증 뇌졸중 발생환자 

신환  시술 전: 뇌졸중 아님→시술 후: 경증 뇌졸중 

신환 

시술 전: 뇌졸중 아님→시술 후: 중증 뇌졸중 

악화 
시술 전: 경증 뇌졸중→시술 후: 경증 뇌졸중 

(점수상승) 

시술 전: 경증 뇌졸중→시술 후: 중증 뇌졸중 

(점수상승) 

▶ 뇌졸중 척도에 따른 경증 뇌졸중, 중증 뇌졸중 정의 

뇌졸중 척도  경증 뇌졸중  중증 뇌졸중 

NIHSS  2점 이상~9점 미만  9점 이상 

mRS  2점 이하  2점 초과 

▶ 뇌졸중 척도에 따른 경증 뇌졸중, 중증 뇌졸중 발생환자 정의 

자료원: Alberts, 2001; Brott, 2010; 대한뇌졸중학회, 2009 

연구결과 (1): 인구학적 정보 
  

  
  

Total 
(N=677) 

CAS 
(N=346) 

CEA 
(N=331)  p‐value 

n  (%)  n  (%)  n  (%) 

연령1) 

Mean±SD  68.3 ±8.3  68.5 ±8.6  68.2 ±7.8  0.568 

[min, max]  [24, 92]  [24, 92]  [42, 86] 

50세 미만  9 (1.3)  6 (1.7)  3 (0.9)  0.794 

50~59세  96 (14.2)  48 (13.9)  48 (14.5) 

60~69세  235 (34.7)  116 (33.5)  119 (36) 

70~79세  298 (44)  154 (44.5)  144 (43.5) 

80세 이상  39 (5.8)  22 (6.4)  17 (5.1) 

70세 미만  340 (50.2)  170 (49.1)  170 (51.4)  0.563 

70세 이상  337 (49.8)  176 (50.9)  161 (48.6) 

성별 

남성  570 (84.2)  295 (85.3)  275 (83.1)  0.437 

여성  107 (15.8)  51 (14.7)  56 (16.9) 

평균 추적관찰기간2) 

n  653    337    316    0.048 

Mean±SD  499.9 ±246.8  518.4 ±237.0  480.1 ±255.8 

협착률 
70% 미만  115 (17.0)  34 (9.8)  81 (24.5)  <.0001 

70% 이상  562 (83.0)  312 (90.2)  250 (75.5) 

EPD3) 사용여부 
유  335 (49.5)  335 (96.8)     

무  11 (1.6)  11 (3.2)     

1) 수술일 기준연령   2) 수술일 기준 마지막 추적관찰일   3) EPD: Embolic protection device 

CAS 
(N=346) 

CEA 
(N=331) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1) 

일차결과 

사망  2  (0.58)  [0.59 ]  1  (0.30)  [0.31 ]  0.28   (‐0.72 to 1.27)  1.000 

모든 뇌졸중  17  (4.91)  [4.99 ]  6  (1.81)  [1.89 ]  3.10   (0.41 to 5.79)  0.026 

      중증 뇌졸중  7  (2.02)  [2.06 ]  1  (0.30)  [0.30 ]  1.72   (0.12 to 3.32)  0.069 

      경증 뇌졸중  10  (2.89)  [2.94 ]  5  (1.51)  [1.59 ]  1.38   (‐0.82 to 3.58)  0.256 

심근경색  1  (0.29)  [0.30 ]  0  (0.00)  [0.00 ]  0.29   (‐0.28 to 0.85)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]   12  (3.63)  [3.64]   ‐3.63   (‐5.64 to ‐1.61)  <0.001 

  일시적  0  (0.00)  [0.00 ]  10  (3.02)  [3.04 ]  ‐3.02   (‐4.87 to ‐1.18) 

 영구적  0  (0.00)  [0.00 ]  2  (0.60)  [0.61 ]  ‐0.60   (‐1.44 to 0.23) 

재시술 2) 

  CAS 또는 CEA  0  (0.00)  [0.00 ]  0  (0.00)  [0.00 ] 

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (2): 주요결과변수 

(단기결과: 30일 추적관찰) 
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연구결과 (2): 주요결과변수 

CAS 
(N=346) 

CEA 
(N=331) 

P‐value* 

n  (%)  n  (%) 

이차결과 

합병증1)  2  (0.58)  4  (1.21)  0.442 

수술 중 감염  2  (0.58)  3  (0.91) 

UTI  1  (0.29)  1  (0.30) 

폐렴  1  (0.29)  0  (0.00) 

wound 감염  0  (0.00)   2  (0.60) 

Bleeding events  0  (0.00)  2  (0.60) 

Blood transfusion  0  (0.00)  1  (0.30) 

출혈로 인한 기도폐쇄  0  (0.00)  1  (0.30) 

(단기결과: 30일 추적관찰) 

1) 수술 중 감염 또는 Bleeding events 중복응답 가능 

CAS 
(N=346) 

CEA 
(N=331) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 

n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  5  (1.45)  [1.57]  1  (0.30)  [0.31]   1.14   (‐0.25 to 2.53)  0.217 

모든 뇌졸중  24  (6.94)  [7.27]  14  (4.23)  [5.05]  2.71   (‐0.74 to 6.15)  0.126 

      중증 뇌졸중  14  (4.05)  [4.46]  6  (1.81)  [2.40]   2.23   (‐0.29 to 4.76)  0.086 

      경증 뇌졸중  11  (3.18)  [3.25]  9  (2.72)  [3.00]   0.46   (‐2.09 to 3.01)  0.743 

심근경색  1  (0.29)  [0.30]   0  (0.00)  [0.00]  0.29   (‐0.28 to 0.85)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]  12  (3.63)  [3.64]   ‐3.63   (‐5.64 to ‐1.61)  <.0001 

  일시적  0  (0.00)  [0.00]  10  (3.02)  [3.04]  ‐3.02   (‐4.87 to ‐1.18) 

  영구적  0  (0.00)  [0.00]  2  (0.60)  [0.61]  ‐0.60   (‐1.44 to 0.23) 

재시술 2) 

  CAS  1  (0.29)  [0.35]  1  (0.30)  [0.44]  ‐0.01  (‐0.83 to 0.81)  1.000 

CEA  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (2): 주요결과변수 

(장기결과: 2년 추적관찰) 

CAS 
(N=34) 

CEA 
(N=81) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  0  (0.00)  [0.00]  0  (0.00)  [0.00]  

모든 뇌졸중  2  (5.88)  [5.88]   1  (1.23)  [1.30]   4.65   (‐3.62 to 12.91)  0.208 

      중증 뇌졸중  0  (0.00)  [0.00]   0  (0.00)  [0.00]        

      경증 뇌졸중  2  (5.88)  [5.88]   1  (1.23)  [1.30]   4.65   (‐3.62 to 12.91)  0.208 

심근경색  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

이차결과 

뇌신경마비  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

  일시적  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

  영구적  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의  

연구결과 (3): 하위그룹분석 

(협착률 70%미만, 단기결과:30일 추적관찰) 

MEMO
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CAS 
(N=312) 

CEA 
(N=250) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  2  (0.64)  [0.66]  1  (0.40)  [0.41]   0.24   (‐0.94 to 1.42)  1.000 

모든 뇌졸중  15  (4.81)  [4.89]   5  (2.00)  [2.08]   2.81   (‐0.13 to 5.75)  0.074 

      중증 뇌졸중  7  (2.24)  [2.29]   1  (0.40)  [0.40]   1.84   (0.02 to 3.66)  0.082 

      경증 뇌졸중  8  (2.56)  [2.61]   4  (1.60)  [1.68]   0.96   (‐1.38 to 3.31)  0.504 

심근경색  1  (0.32)  [0.33]   0  (0.00)  [0.00]   0.32   (‐0.31 to 0.95)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]   12  (4.80)  [4.82]   ‐4.80   (‐7.45 to ‐2.15)  <0.001 

  일시적  0  (0.00)  [0.00]   10  (4.00)  [4.02]   ‐4.00   (‐6.43 to ‐1.57) 

 영구적  0  (0.00)  [0.00]   2  (0.80)  [0.80]   ‐0.80   (‐1.9 to 0.3) 

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00]  0  (0.00)  [0.00] 

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의  

연구결과 (3): 하위그룹분석 

(협착률 70%이상, 단기결과: 30일 추적관찰) 

CAS 
(N=34) 

CEA 
(N=81) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  0  (0.00)  [0.00]  0  (0.00)  [0.00]  

모든 뇌졸중  2  (5.88)  [5.88]   5  (6.17)  [6.98]   ‐0.29   (‐9.78 to 9.2)  1.000 

      중증 뇌졸중  0  (0.00)  [0.00]   3  (3.70)  [4.29]   ‐3.70   (‐7.82 to 0.41)  0.554 

      경증 뇌졸중  2  (5.88)  [5.88]   3  (3.70)  [4.12]   2.18   (‐6.74 to 11.09)  0.631 

심근경색  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

이차결과 

뇌신경마비  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

  일시적  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

 영구적  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00]    0  (0.00)  [0.00]   

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의  

연구결과 (3): 하위그룹분석 

(협착률 70%미만, 장기결과: 2년 추적관찰) 

CAS 
(N=312) 

CEA 
(N=250) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 

n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  5  (1.60)  [1.75]  1  (0.40)  [0.41]   1.20   (‐0.4 to 2.8)  0.233 

모든 뇌졸중  22  (7.05)  [7.45]   9  (3.60)  [4.48]   3.45   (‐0.21 to 7.11)  0.075 

      중증 뇌졸중  14  (4.49)  [4.99]   3  (1.20)  [1.84]  3.29   (0.62 to 5.95)  0.024 

      경증 뇌졸중  9  (2.88)  [2.96]   6  (2.40)  [2.63]   0.48   (‐2.17 to 3.14)  0.781 

심근경색  1  (0.32)  [0.33]   0  (0.00)  [0.00]   0.32   (‐0.31 to 0.95)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]   12  (4.80)  [4.82]   ‐4.80   (‐7.45 to ‐2.15)  <0.001 

  일시적  0  (0.00)  [0.00]   10  (4.00)  [4.02]   ‐4.00   (‐6.43 to ‐1.57) 

 영구적  0  (0.00)  [0.00]   2  (0.80)  [0.80]   ‐0.80   (‐1.9 to 0.3) 

재시술2) 

  CAS  1  (0.32)  [0.40]   1  (0.40)  [0.59]   ‐0.08   (‐1.08 to 0.92)  1.000 

CEA  0  (0.00)  [0.00]    0  (0.00)  [0.00]   

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 
 

연구결과 (3): 하위그룹분석 

(협착률 70%이상, 장기결과: 2년 추적관찰) 

MEMO
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CAS 
(N=170) 

CEA 
(N=170) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  0  (0.00)  [0.00]   1  (0.59)  [0.61]   ‐0.59   (‐1.74 to 0.56)  1.000 

모든 뇌졸중  6  (3.53)  [3.56]  3  (1.76)  [1.85]   1.76   (‐1.64 to 5.17)  0.502 

      중증 뇌졸중  1  (0.59)  [0.60]   0  (0.00)  [0.00]   0.59   (‐0.56 to 1.74)  1.000 

      경증 뇌졸중  5  (2.94)  [2.97]   3  (1.76)  [1.85]   1.18   (‐2.04 to 4.4)  0.723 

심근경색  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

이차결과 

뇌신경마비  0  (0.00)  [0.00]   6  (3.53)  [3.55]   ‐3.53   (‐6.3 to ‐0.76)  0.030 

  일시적  0  (0.00)  [0.00]   5  (2.94)  [2.96]   ‐2.94   (‐5.48 to ‐0.4) 

  영구적  0  (0.00)  [0.00]   1  (0.59)  [0.59]  ‐0.59   (‐1.74 to 0.56) 

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (4): 하위그룹분석 
(연령 70세 미만, 단기결과: 30일 추적관찰) 

CAS 
(N=176) 

CEA 
(N=161) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  2  (1.14)  [1.17]   0  (0.00)  [0.00]  1.14   (‐0.43 to 2.7)  0.500 

모든 뇌졸중  11  (6.25)  [6.38]   3  (1.86)  [1.94]   4.39   (0.25 to 8.53)  0.044 

      중증 뇌졸중  6  (3.41)  [3.47]   1  (0.62)  [0.62 ]  2.79   (‐0.15 to 5.73)  0.124 

      경증 뇌졸중  5  (2.84)  [2.92]   2  (1.24)  [1.32 ]  1.60   (‐1.39 to 4.59)  0.506 

심근경색  1  (0.57)  [0.60]   0  (0.00)  [0.00]   0.57   (‐0.54 to 1.68)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]   6  (3.73)  [3.73 ]  ‐3.73   (‐6.65 to ‐0.8)  0.011 

  일시적  0  (0.00)  [0.00]   5  (3.11)  [3.11 ]  ‐3.11   (‐5.79 to ‐0.43) 

  영구적  0  (0.00)  [0.00]   1  (0.62)  [0.62]   ‐0.62   (‐1.83 to 0.59) 

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00 ]  0  (0.00)  [0.00]  

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (4): 하위그룹분석 
(연령 70세 이상, 단기결과: 30일 추적관찰) 

CAS 
(N=170) 

CEA 
(N=170) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  0  (0.00)  [0.00]   1  (0.59)  [0.61]   ‐0.59   (‐1.74 to 0.56)  1.000 

모든 뇌졸중  7  (4.12)  [4.18]   5  (2.94)  [3.25]   1.18   (‐2.74 to 5.1)  0.557 

      중증 뇌졸중  2  (1.18)  [1.42]   1  (0.59)  [0.69]   0.59   (‐1.4 to 2.58)  1.000 

      경증 뇌졸중  6  (3.53)  [3.58]   5  (2.94)  [3.25]   0.59   (‐3.17 to 4.35)  0.759 

심근경색  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

이차결과 

뇌신경마비  0  (0.00)  [0.00]   6  (3.53)  [3.55]   ‐3.53   (‐6.3 to ‐0.76)  0.030 

  일시적  0  (0.00)  [0.00]   5  (2.94)  [2.96]   ‐2.94   (‐5.48 to ‐0.4) 

  영구적  0  (0.00)  [0.00]   1  (0.59)  [0.59]   ‐0.59   (‐1.74 to 0.56) 

재시술2) 

  CAS 또는 CEA  0  (0.00)  [0.00]   0  (0.00)  [0.00]  

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (4): 하위그룹분석 
(연령 70세 미만, 장기결과: 2년 추적관찰) 

MEMO
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CAS 
(N=176) 

CEA 
(N=161) 

Absolute Difference 
 for the CAS 
(95% CI) 

P‐value 
n  (%)  rate[%]1)  n  (%)  rate[%]1)

일차결과 

사망  5  (2.84)  [3.16]  0  (0.00)  [0.00]   2.84   (0.39 to 5.3)  0.062 

모든 뇌졸중  17  (9.66)  [10.41]   9  (5.59)  [7.14]   4.07   (‐1.56 to 9.69)  0.162 

      중증 뇌졸중  12  (6.82)  [7.51]   5  (3.11)  [4.35]   3.71   (‐0.88 to 8.3)  0.120 

      경증 뇌졸중  5  (2.84)  [2.92]   4  (2.48)  [2.74]   0.36   (‐3.08 to 3.79)  0.876 

심근경색  1  (0.57)  [0.60]   0  (0.00)  [0.00]   0.57   (‐0.54 to 1.68)  1.000 

이차결과 

뇌신경마비  0  (0.00)  [0.00]   6  (3.73)  [3.73]   ‐3.73   (‐6.65 to ‐0.8)  0.011 

  일시적  0  (0.00)  [0.00]   5  (3.11)  [3.11]   ‐3.11   (‐5.79 to ‐0.43) 

 영구적  0  (0.00)  [0.00]   1  (0.62)  [0.62]   ‐0.62   (‐1.83 to 0.59) 

재시술2) 

  CAS  1  (0.57)  [0.74]   1  (0.62)  [0.93]   ‐0.05  (‐1.7 to 1.59)  1.000 

  CEA  0  (0.00)  [0.00 ]  0  (0.00)  [0.00]  

1) Estimated by Kaplan‐Meier method 
2) 재협착으로 인하여 첫 시술부위와 동일한 쪽에 1년 이내 CAS 또는 CEA를 다시 시술받는 경우로 정의 

연구결과 (4): 하위그룹분석 
(연령 70세 이상, 장기결과: 2년 추적관찰) 

임상적 효과 (1): 선행연구와 비교 

F/U 
기간 

결과 

체계적 문헌고찰  후향적 자료 수집 

CAS  CEA 
CAS 

(n=346) 
CEA 

(n=331) 

모집단  event  %  모집단  event  %  event  %  event  % 

단기  
F/U  

(~30일) 

사망자수       1,943            26   1.34%       1,938            15   0.77%  2   0.58%  1   0.30% 

 모든 뇌졸중        2,621          206   7.86%       2,598         120   4.62%  17   4.91%  6   1.81% 

 중증 뇌졸중        2,611            83   3.18%       2,588           57   2.20%  7   2.02%  1  0.30% 

 경증 뇌졸중   10   2.89%  5  1.51% 

 심근경색        2,555            11   0.43%       2,539            25   0.98%  1   0.29%  0   0.00% 

 수술 중 감염   2   0.58%  3   0.91% 

 CNP   0   0.00%  12   3.63% 

장기 
F/U 

(30일~) 

 사망자수        1,545          142   9.19%       1,519          139   9.15%  3   0.87%  0   0.00% 

 모든 뇌졸중        1,502            33   2.20%       1,475            36   2.44%  7   2.02%  8   2.42% 

 중증 뇌졸중          615            14   2.28%         607            10   1.65%  6   1.73%  4   1.21% 

 경증 뇌졸중   1   0.29%  4   1.21% 
재수술:   
후향적 연구 

3%  1% 
1   0.29%  4   1.21% 

CREST  4%  6.10% 

임상적 효과 (2): 국내선행연구 

연구설계  환자수  주요결과지표  주요결과 

함형용
(2011)1) 

후향적 조사 
(1999‐2010) 

CEA: 168 
CAS: 66 

시술 30일 
뇌졸중, 사망, 심근경색,  

마비, 혈종 

뇌졸중: CEA 1.79%, CAS 6.06% 
사망: CEA 0%, CAS 1.52% 
두 군간의 통계적 차이 없음 

윤우성 
(2011)2) 

후향적 조사 
(2004‐2009) 

CEA: 69 
CAS: 42 

시술 30일 
뇌졸중, 혈종, 마비 

1년/3년 
뇌졸중, 재협착 

뇌졸중(30일): CEA 1.45%, CAS 9.52% 
‐Major stroke: CEA 0%, CAS 2.4% 
뇌졸중 관해율(3년): CEA 99%, CAS 84% 

1) Korean J Cerebrovasc Surg. 2011;13(3):222‐9 
2)  J Korean Surg Soc. 2011;80(4):283‐8 

MEMO
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고찰 

 내막절제술에서 사망, 뇌졸중의 발생빈도는 낮았고,  시술과 

관련된 합병증의 발생빈도는 높게 나타남 

 선행연구들과 결과 발생 경향 유사 

 선행연구: 스텐트 삽입술에서 사망, 뇌졸중↑,  

                 내막절제술에서 심근경색↑ 

 본 연구: 스텐트 삽입술에서 사망, 뇌졸중, 심근경색↑ 

 전반적인 발생률은 낮은 경향 

 후향적 연구자료수집으로 인한 일부 정보 수집 제한과 왜곡의 가능성 

 비교효과연구 목적달성을 위해 엄격한 연구대상 선정의 가능성 

 이러한 비교효과연구는 경동맥 내막절제술 및 스텐트 삽입술의 적

절한 사용에 대한 근거를 제공할 수 있을 것으로 기대됨 
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국내 경동맥 협착증 환자에서 경동맥 내막절제술과 
스텐트삽입술의 비용-효과 분석

신 상 진

한국보건의료연구원

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Symposium : Carotid Artery Stenosis

연구진행경과 
 연구주제 수요조사(2012) 

 Comparative Effectiveness Research  

 연구주제 선정 (2013. 3) 

 연구과제 수행 (2013. 4 ~ 2014. 6)  

 

연구진 

원외연구진  원내연구진(NECA) 

박현선 

전   평 

조용필 

김병문 

김태선

서상현 

 

인하대 의과대학 

성균관대 의과대학 

울산의대 의과대학 

연세대 의과대학 

전남대 의과대학 

연세대 의과대학 

 

신상진 

오성희 

유지혜 

이자연 

박지정 

경제성평가연구팀 연구위원 

경제성평가연구팀 주임연구원 

진료지침협력연구팀 연구원 

경제성평가연구팀 연구원 

신개발유망의료기술탐색연구팀 연구원 
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연구배경 (1) 

▶ 뇌졸중임상연구센터는 ‘보건복지부 임상연구센터 지원’으로 외국의 자료들을 정리

한 후 국내의 의료환경을 고려하여 ‘뇌졸중 이차예방: 두개강외 경동맥 협착(개정본),

2011’을 발행함 

구분  무증상  유증상  

협착률  50%~59%  60~99%  ~50%  50~69%  70~99% 

권고사항 

금기사항이 없는 경우 

항혈소판제제 치료권고 

(근거수준 IIa,  

 권고수준 B) 

수술관련   합병증 

3% 미만 시  

‐CEA(근거수준 Ia,  

   권고수준 A) 

‐CAS(근거수준 IIb,  

  권고수준 B) 

내과적 치료 우선

권장 

(근거수준 Ib,  

 권고수준 A) 

환자의 연령, 성별, 

동반질환, 증상의 정

도를 고려한 CEA 권고 

(근거수준 Ib,  

 권고수준 A) 

CEA 권고 

(근거수준 Ib,  

 권고수준 A) 

: 수술 전후 뇌졸중 발

생률/사망률 6% 미

만 의사시행 

수술   고위험군은 

CAS  권고(근거수

준 IIa, 권고수준 B) 

6% 미만의 뇌졸중 발생률/사망률 예측되는  

경우 CAS가 CEA의 대체치료로 사용  

(근거수준 Ib, 권고수준 A) 

연구목적 
 경동맥 협착증에서 스텐트 삽입술이 내막절제술의 대체 

치료로 사용이 가능한 유증상 경동맥 협착(협착률 50% 

이상)을 가진 환자를 대상으로 국내 상황에서 두 시술의 

비용-효과성(cost‐effectiveness)을 평가함 

연구방법 (1): 경제성 평가 수행 전략 

효용 추정 

‐ 경동맥 CAS/CEA  
   치료 후 삶의 질 조사 

경제성 평가 모형 구축 

‐ 지침 및 선행연구 검토를 통한      
  치료 전략 수립 
‐ 임상 전문가 자문 

비용 추정 

‐미시적 비용산출방법 
‐심평원 청구자료 분석 

효과 및 전이확률 추정 

‐ 후향적 의무기록 자료 수집 
‐ 심평원 청구자료 분석 
‐ using SR 

비용-효용
분석 
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연구방법 (2): 경제성 평가 개요 

비용‐효용 분석(Cost‐utility analysis) 

분석관점  보건의료체계 관점 

분석대상  유증상 경동맥 협착증(협착률 50% 이상) 환자 

비교대안  경동맥 스텐트 삽입술(CAS) vs. 경동맥 내막절제술(CEA)  

분석모형  마콥 모형 

분석기간  15년(평생)/ 분석주기 1년 

효과지표  질 보정 수명(Quality Adjusted Life Years, QALYs) 

할인율  5% 

연구방법 (3): 경제성 평가 모형구축 
 마콥모형개발을 위한 치료전략 모식도 

 

 

그림. 치료전략 및 주요 합병증 발생 경로 모식도  

*자료원: 임상진료지침, RCT, 경제성평가 선행연구 

연구방법 (3): 경제성 평가 모형구축 

 마콥모형: 건강상태 정의 

마콥 건강상태  세부정의 

주요 합병증 없음 

(No major adverse events) 
뇌졸중, 심근경색이 아닌 생존 상태 

심근경색(Myocardial infarction)  시술 후 30일 이내 심근경색이 발생한 상태  

중증 뇌졸중 

(Major stroke) 

중증 뇌졸중이 발생한 상태  

(NIHSS 9점 이상, 치명적 또는 회복 불가능한 뇌졸중(Fatal/disabling stroke), Modified Rankin scale 2점 초과) 

경증 뇌졸중 

(Minor stroke) 

경증 뇌졸중이 악화 또는 발생한 상태  

(NIHSS 2점 이상 9점 미만, 회복 가능한 뇌졸중 (Non‐disabling stroke), Modified Rankin scale 2점 이하) 

사망(Dead)  수술 및 주요합병증 또는 기타원인으로 인한 사망 

그림. Markov transition diagram 
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연구결과 (1): 효과 및 전이확률 추정 
 자료원: 후향적 의무기록 조사(기본분석) 

내막절제술  스텐트 삽입술 

 30일 결과 

중증 뇌졸중 30일 발생률  0.30%  2.02% 
경증 뇌졸중 30일 발생률  1.81%  3.18% 

MI 30일 발생률  0.00%  0.29% 
CNP  30일 발생률  0.60%  0.00% 

30일 사망률  0.30%  0.58% 
입원일수(일)  13.6일  8.7일 

 1년 결과 

중증 뇌졸중 1년 발생률  1.21%  1.73% 
경증 뇌졸중 1년 발생률  1.21%  0.29% 

Progress (경증 >중증 뇌졸중)  33.33%  36.36% 
재시술률  0.30%  0.29% 

MI 발생 후 1년 사망률(치명률)  15.4% 
중증 뇌졸중 발생 후 1년 사망률(치명률)  24.0% 

기타원인으로 인한 1년 일반사망률 

65 ‐ 69세  1.33% 
70 ‐ 74세  2.29% 
75 ‐ 79세  4.05% 
80 ‐ 84세  7.02% 

기타 

재시술시 중증 뇌졸중 위험 가중치  1.15 (CREST)  

연구결과 (2): 삶의 질 조사 

 건강상태별 효용값(Utility index)조사방법 
 

 시술 후 주요 합병증 없는 상태 

     ‐ 측정도구 : Time Trade Off, EQ‐5D‐3L 

     ‐ 대상: 일반인 대상(N=400) 면접조사 

 

 심근경색이 발생한 상태     

     ‐ 측정도구 : EQ‐5D‐3L 

     ‐ 제5기 국민건강영양조사(2012)  

 

 경증/중증 뇌졸중이 발생한 상태     

     ‐ 측정도구 : EQ‐5D‐3L 

     ‐ 서울대병원 뇌졸중 레지스트리 등록 환자 대상 (N=465)  

연구결과 (2): 삶의 질 조사 

 건강상태별 효용값 산출결과 
 

건강상태  평균  표준편차  삶의 질 측정 도구 

주요 합병증 없음 

초기시술 후  0.79   0.10  
설문조사(TTO) 

재시술 후  0.61   0.13  

심근경색  0.77   0.05   국건영(EQ‐5D‐3L) 

경증 뇌졸중  0.79  0.06  
병원자료(EQ‐5D‐3L) 

중증 뇌졸중  0.41   0.48  

 모형에 적용한 경동맥 협착증 환자의 시술 후 건강상태에 따른 효용값 

   주요 합병증 없음≥ 경증 뇌졸중> 심근경색> 재시술 후 주요 합병증 없음> 중증 뇌졸중 
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연구결과 (3): 비용 추정 

 시술 관련 비용 

   - 항목: 시술 및 처치, 검사, 마취, 약제비, 입원비, 간병비 

   - 방법: 미시적 비용 산출  

   - 자료원: 건강보험요양급여비용수가, 치료재료 급여∙비급여목록,  

                 임상 전문가 자문 

 

 합병증으로 인한 비용 

   - 항목: 뇌졸중, 심근경색, 뇌신경마비  

   - 방법: 포괄적 비용 산출 

   - 자료원: 심평원 청구자료(원시자료), KDRG 

 

 

연구결과 (3): 비용 추정 

시술 관련 비용1) 
합병증으로 인한 비용2) 

건강상태  시술~30일  ~1년 30일  ~2년 30일 

CEA 

항목별  총  주요 합병증 없음   1,516,720     292,798     226,560 

초기 시술       3,667,827 
4,478,110 

심근경색   6,129,894   3,591,540   292,798 

재시술       3,375,597  경증 뇌졸중   3,010,052     292,798     226,560 

간병비용          810,283  중증 뇌졸중   4,006,551   9,994,058   7,593,266 

CAS 

항목별  총  주요 합병증 없음   1,180,574     292,798     226,560 

초기 시술       6,028,481 
6,545,581 

심근경색   6,129,894   3,591,540   292,798 

재시술       5,523,043  경증 뇌졸중   3,010,052     292,798     226,560 

간병비용          517,100  중증 뇌졸중   4,006,551   9,994,058   7,593,266 

 시술 후 건강상태 별 소요비용 (시술~2년) 

1)시술 관련 비용(미시적 비용산출) 
  -자료원: 요양급여비용수가(심평원, 2014), 급여비급여치료재료대 목록 
  -진찰료, 시술 및 처치, 검사, 마취, 약제비 등 포함 
  -치료재료: 내막절제술>션트 / 스텐트 삽입술>스텐트, EPD,유도철선, 유도카테터, 풍선카테터 사용 고려 
  -검사: 내막절제술> 혈관초음파, DSA, MRA, CT혈관조영술, EEG 포함 / 스텐트 삽입술> 혈관초음파, DSA, MRA, CT혈관조영술 포함 
2) 합병증으로 인한 비용(포괄적 비용산출) 
  - 자료원: 심평원 청구자료(원시자료, KDRG) 
  - 비급여 본인부담률 적용(요양기관 종별 전체 기준), 시술별 환자수 가중평균비 산출 
 

 
 총 소요비용 
     ‐ 스텐트삽입술 > 내막절제술 
        >> 스텐트 삽입술과 내막절제술의 시술비가 약 240만원 차이 
     ‐ 시술 후 건강상태에 따라, 중증 뇌졸중 > 심근경색 > 경증뇌졸중 > 주요 합병증 없음 
     ‐ 초기 시술 > 재시술  
 

연구결과 (4): 비용-효용 분석 

기본분석 (5개 병원 후향적 의무기록자료) 

전략  비용  점증적 비용  QALYs  점증적 QALYs  ICER  순화폐가치  (CEA‐CAS)NMB 

 CEA   7,982,934                     ‐  6.71  196,785,870 

CAS    9,665,264        1,682,329  6.49  ‐0.22  dominated  188,268,652  ‐8,517,218 

경동맥 내막절제술이 스텐트 삽입술보다  
비용은 적게 들고 효과는 좋은 대안 

ICER: Incremental Cost Effectiveness Ratio 

MEMO
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연구결과 (5): 비용-효용 분석 
 일원민감도 분석 

 할인율(0-7%), 주요부작용이 없는 상태     
  효용값 등이 가장 민감하게 반응 
 
 기본분석 결과를 바꿀만한 영향을 주는  
  민감한 변수는 없음 

연구결과 (6): 비용-효용 분석 
 확률적 민감도 분석 

 비용 효과성 판단기준(지불용의액)이 3,050만원(안정훈 등, 2013)일 때, 내막절제
술이 비용효과적일 확률이 78.8%,  스텐트 삽입술이 비용효과적일 확률이 21.2% 

연구결과 (7): 비용-효용 분석 
 다원민감도 분석 

하위군  비교대안 
비용 

(원) 

△비용 

(원) 

QALYs 

(년) 

QALYs 

(년) 
ICER 

NMB 

(원) 

INMB 

(원) 

체계적 문헌고찰 

 CEA    8,285,366   6.57   191,988,047  

CAS  9,934,216   1,648,850   6.35   ‐0.22   dominated   183,681,018   ‐8,307,029 

CREST 

CEA   7,923,646   6.61   193,772,343  

CAS  9,688,860   1,765,214   6.44   ‐0.17   dominated   186,875,102   ‐6,897,241 

△: 스텐트 삽입술‐내막절제술  ; QALYs=Quality Adjusted Life years;  ICER=Incremental Cost Effectiveness Ratio (점증적 비용‐효과비); NMB=Net 

Monetary Benefit (순화폐가치); INMB=Incremental Net Monetary Benefit (점증적 순화폐가치) 

 본 연구의 체계적 문헌고찰과 가장 대표적인 RCT인 CREST를 기반으로 한 분석 결과, 기본분석결과
와 유사함.  단, CREST를 기반으로  분석한 결과, 두 시술의 비용-효과성 격차가 좁혀짐 
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연구결과 (8): 비용-효용 분석 
 하위군 분석 

하위군 비교대안 
비용 

(원) 

△비용 

(원) 

QALYs 

(년) 

QALYs 

(년) 
ICER 

NMB 

(원) 

INMB 

(원) 

연령 

연령 70세 이상1) 

 CEA   8,128,139 5.72  166,362,200 

CAS 11,471,997 3,343,857 5.19  -0.53  dominated  146,737,162 -19,625,039 

연령 70세 미만1) 

 CEA   6,872,148 6.90  203,648,317 

CAS  6,422,374 -449,774 7.17  0.27  dominant  212,244,075 8,595,758 

경동맥 
협착증 
중증도 

협착률 70% 이상 

CEA  6,785,726 6.90  203,822,401 

CAS 10,055,295 3,269,569 6.40  -0.50  dominated  185,299,741 -18,522,660 

협착률 70% 미만2) 

CEA 11,841,962 6.01  171,590,860 

CAS 6,521,852 -5,320,110 7.15  1.14  dominant 211,582,776 39,991,916 

시술자 
숙련도 

시술자의 숙련도 

높은 군3) 

CEA 7,983,453 6.71  196,785,327 

CAS  9,885,900 1,902,447 6.47  -0.24  dominated  187,590,881 -9,194,446 

1) 연령에 따른 분석시, 기대여명에 따라 분석기간 변경(70세 이상 분석기간 13년)하였으며, 임상적 효과 및 효용 변경, 2) CAS 34건, CEA 81건, 3) 시술자의 숙련도가 낮은 1개 병원 제

외; △: 스텐트 삽입술-내막절제술 ; QALYs=Quality Adjusted Life years; ICER=Incremental Cost Effectiveness Ratio (점증적 비용-효과비); NMB=Net Monetary Benefit (순화폐

가치); INMB=Incremental Net Monetary Benefit (점증적 순화폐가치) 

연구결과 (8): 비용-효용 분석 
 

 70세 미만 

 CREST, SPACE 등의 임상연구에 따르면, 70세를 기준으로 젊을수록 스텐트 삽입술의 효

과가 좋고, 나이가 많을수록 내막절제술의 임상적 효과가 좋게 나타남(Mantese 등, 2010; 

Voeks 등, 2011) 

 연령이 70세 미만인 유증상 경동맥 협착증 환자를 대상으로 경제성 평가를 수행한 결과, 

스텐트 삽입술의 비용이 내막절제술에 비해 약 45만원 적게 소요되었으며, 효과(QALYs)는 

0.27만큼 더 좋은 우등(dominant) 대안으로 분석됨  

 

 협착률 70% 미만 

 국내외 지침에 따르면 중증 경동맥 협착증 환자는 협착률 70%를 기준으로 구분 

 협착률이 70% 미만인 군에서도 경동맥 스텐트 삽입술이 비용은 적게 들고 효과는 좋게 나

타났음. 단, 분석 대상자 수가 적다는 제한점이 있음 

경제성 평가: 선행연구 
참고문헌  대상 및 비교군  방법 및  결과  자료원 

Janssen  
(2008) 

•협착률 70% 이상 

유증상 경동맥 협착증  

•CAS  vs. CEA  

•비용효용분석 /분석기간: 10년 

•스텐트 삽입술이 비용은 높고 효과는 낮아서 dominated 

ECST,  
코크란 SR  

Young 
(2010) 

• 70세 이상  

유증상 경동맥 협착증 

•CAS  vs. CEA  

•비용효용분석 /분석기간: 평생 

•스텐트 삽입술이 비용은 높고 효과는 낮아서 dominated 

CREST, 
SAPPHIRE, 
EVA‐3S 및 SR 

Mahoney 
(2011) 

• 수술 고위험군 중  

유증상 경동맥 협착증 

•CAS(EPD) vs. CEA  

•비용효용분석 /분석기간: 평생 

•무증상 경동맥 협착증에서는 스텐트 삽입술이 비용효과적 

(ICER=$6,555)임 

•스텐트 삽입술은 비용이 높으며, 효과도 높음(0.03 QALYs)  

 >비용효과적이지 않음 (ICER= $204,229) 

SAPPHIRE 

Vilain 
(2012) 

•유∙무증상  

경동맥 협착증 

•CAS  vs. CEA  

•비용효용분석 /분석기간: 10년 

•내막절제술보다 스텐트 삽입술이 평균 환자 당 $524 더 많이 지출되

며, QALYs는 0.008만큼 낮아서  dominated 

CREST 
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고찰 
 국내외 진료지침에서 50% 이상 유증상 경동맥 협착증에서 

스텐트 삽입술이 내막절제술의 대체치료가 될 수 있다고 
권고하고 있으나,  

 국외 유증상 경동맥 협착증 환자에서 스텐트 삽입술과 내
막 절제술을 비교한 다수의 경제성 평가연구에서 스텐트 
삽입술은 비용‐효과적이지 않거나 오히려 비용이 높은데 
효과는 낮은 것으로 나타남 

 국내 현황을 반영한 본 경제성 평가에서도 유증상 경동맥 

협착(50% 이상)을 가진 환자에서 내막 절제술과 스텐트 
삽입술이 효과는 유사한 반면 내막 절제술이 비용이 낮은 
더 경제적인 대안이라는 일관된 결과를 보임 
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Which one is better: CEA 

김 태 선

전남대 병원 신경외과

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Symposium : Carotid Artery Stenosis

High surgical risk for CEA 

• SAPPHIRE (Stenting and Agnioplasty with Protection in 
Patients at High Risk for Endarterectomy) trial 
 

• Youman 5th text-book 
 

• 2010년 CREST (Carotid Revascularization Endarterectomy   
                        versus Stenting Trial) 

 
• 2010년 ICSS (International Carotid Stenting Study) 

 
 

1. SAPPHIRE (Stenting and Agnioplasty with 
Protection in Patients at High Risk for 

Endarterectomy) trial 
 

   Clinically significant cardiac disease 

     (CHF, abnormal stress test, need for open heart surgery) 

   Severe pulmonary disease 

   Contralateral CA occlusion 

   Contralateral laryngeal nerve palsy 

   Previous radical neck dissection or radiotherapy of the neck 

   Recurrent stenosis after CEA 

   Age > 80 years 
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TABLE 351-4 -- High-risk Features for Carotid 
Endarterectomy (Youman 6th edition) 

 
Anatomic 

Restenosis after endarterectomy 

Bilateral stenosis 

Contralateral carotid occlusion  
      or laryngeal nerve palsy 

Previous radiation therapy or surgery on the neck 

Lesion inaccessible by surgery 

Neck immobility 

Tracheostomy or tracheostoma 

Severe intracranial stenosis 

Comorbid Conditions 

Unstable angina 

Left ventricular ejection fraction <30% 

Congestive heart failure 

Planned coronary artery bypass  
     or valve replacement 

Renal failure 

Chronic obstructive pulmonary disease 

Coronary artery disease with ≥70% stenosis 

Planned peripheral vascular surgery 

Myocardial infarction within 6 weeks  
     of the procedure 

Age older than 80 years 

120 –day 
rate of 

stroke, death 
or 

procedural 
MI  (p=0.006) 

 

Risk of 
any 

stroke 

All-case 
death 

Procedur
al MI 

Cranial 
nerve 
palsy 

Hematoma 

CAS 
(n=855) 

8.5% 65 19 3 (all fatal) 1 31 

CEA 
(n=858) 

5.2% 35 7 4 (non-
fatal) 

45 50 

ICSS (International Carotid Stenting Study) 
 Lancet. 2010 Mar 20;375(9719):985-97 

Conclusion : Carotid endarterectomy should remain the treatment of 
choice for patients suitable for surgery. 

Patients with recently symptomatic carotid artery stenosis  

CREST (Carotid Revascularization Endarterectomy  versus Stenting 
Trial) 

 Stroke. 2010 Oct;41(10 Suppl): 

Primary end point 
(p=0.51) 

Stroke 
(p=0.02) 

MI (p=0.032) Age 

CAS 7.2% 4.1% 1.1% < 70 years 

CEA 6.8% 2.3% 2.3% > 70 years 

Symptomatic and asymptomatic patients  
Primary end point: any stroke, myocardial infarction, or death during the  
                peri-procedural period and ipsilateral stroke thereafter, up to 4 years. 

Conclusion : CAS and CEA had similar short- and longer-
term outcomes. During the peri-procedural period, there
was higher risk of stroke with CAS and higher risk of
myocardial infarction with CEA 
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 Age and Sex limitation ? 
 Surgical indication (Youman 6th edition) 

 

• Symptomatic carotid stenosis (2 weeks of the last symptom) 

  70% to 99% in patients with a life expectancy of at least 5 years 
  + perioperative risk is expected to be less than 6% 
 
• Symptomatic carotid stenosis  
  50% to 69% with the same caveats as above 
  women : no benefit from CEA and should probably be managed medically 

 
• Asymptomatic patients  
  between the ages of 40 and 79 years with greater than 60% stenosis 
  : no significant comorbid conditions that might increase their perioperative 

risk or result in a life expectancy of less than 5 years 
  The overall perioperative risk should be less than 3% 

  The benefit to women is controversial 

Better Indications for CEA 

1. Acute thrombus or severe calcification 
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Case 2. 76 / M, Asymptomatic 

2. CT & MRI finding 
MEMO
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Better Indications for CEA 
3. No angiographic risk 
 

Better Indications for CEA 

 
• No medical complication 

 
• Difficult to guide ICA 

 
• Hyper-perfusion (?) 

  Clinical results : Postoperative complications within 
30 days after CEA (1998 – 2014) 

       
 
 
 
 
 
 
 
 
 
 
 

 

No of patients 
(N=421) 

Good recovery 417 (99.04%) 

Severe disabled 2 (0.48%) 1 : Pos-CEA major     
    cerebral infarction 
1 : Hyper-perfusion 

Death 2 (0.48%) Wound hematoma 

Any stroke  11 (2.5%) 
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1. How to prevent and treat wound 
hematoma 

• Change the pattern of suture 
    : Inter-locking suture 
    : Muscle을 suture 위에 놓고 한번 더 tie 
       시간적으로 3-5분 정도 더 소요되지만 
    : 타코콤 (TachoComb) 
 
• Postoperative BP control and check the PT and 

APTT 
 

• Aggressive treatment of wound hematoma 
 
 

2. How to prevent Post-CEA 
cerebral infarction 

1. Internal Shunt 
 
2. Trapping of ICA  
 
3. Contra-lateral ICA occlusion 
    STENT 

3. Hyper-perfusion syndrome 

MEMO



대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌

84

73/F, left side infarction, both ICA stenosis 

Right ICA Left ICA 

Symptomatic   
Left CEA 

: 2014-05-14 
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Asymptomatic   
Right CEA 

: 2014-08-21 

Left hemiparesis / Stuporous M/S 

Left hemiparesis / Stuporous M/S 

MEMO



대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌

86

Right Left 

One week later 

MEMO



김태선 : Which one is better: CEA 

87

One  month later 

  Clinical results : Postoperative complications within 
30 days after CEA (1998 – 2014) 

       
 
 
 
 
 
 
 
 
 
 
 

 

No of patients 
(N=421) 

Good recovery 417 (99.04%) 

Severe disabled 2 (0.48%) 1 : Pos-CEA major    
      infarction 
1 : Hyper-perfusion 

Death 2 (0.48%) Wound hematoma 

Any stroke  11 (2.5%) 

0 % !!! 
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Near perfect protection of distal thromboembolism is possible 
with the proximal balloon occlusion embolic protection system 

for CAS without consideration of intolerance

Seung-Hoon You, M.D.
Department of Neurosurgery, Gangneung Asan Hospital, College of Medicine, Ulsan University, Gangneung, Korea

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Symposium : Carotid Artery Stenosis

Purpose: The purpose of this study is to assess the factors which influence intolerance in the use of proximal balloon 

occlusion embolic protection device for carotid artery stenting (CAS).

Materials and Methods: From sep. 2012 to Aug. 2015, 81 consecutive patients (mean age: 69.5±7.1 years) with proximal 

internal cerebral artery (pICA) stenosis were treated with proximal balloon occlusion embolic protection system. Only 

except the first case, all of them were treated with IV injection of pentobarbital (100mg ~ 250mg) before the CCA 

ballooning. Forty-five patients presented with acute infarction and the other 36 patients with transient ischemic attacks 

(TIAs). Mean stenosis rate was 83.7±8.2% (70.0~99.0%). Thirty-two patients had the lesion at the left side (39.5%). 

Contralateral ICA occlusion or severe stenosis was observed in 30 patients (37.0%). Clinical data, angiographic findings, 

occlusion time, and procedure-related complications were analyzed according to the presence or absence of intolerance.

Results: All cases were treated successfully and no peri-procedural untoward events such as thromboembolic in-

farction occurred. All 3 steps i.e. prestent ballooning, stenting, and poststent ballooning were done in 77 of 81patients 

(95.1%) and, in the other 4 patients, only stenting and poststent ballooning were done. Mean occlusion time is 6 minutes 

and 1 second (3′40″~10′30″). Intolerance was observed only in 6 patients (7.4%) at the end of the procedure, and the 

mean duration of intolerance is 21.7±20.4 seconds (10~60 seconds). There was no statistically significant difference be-

tween two dividing groups according to the presence or absence of intolerance in the comparison of clinical and angio-

graphic factors including age, sex, presenting symptoms, stenosis rate, lesion side, and the presence of contralateral oc-

clusion or flow compromising stenosis. However, occlusion time is longer in the group of intolerance than the other 

(7´32″±1´32″ vs. 5´54″±1´38″, p=0.021), and all of them were in the early stage of learning curve.

Conclusion: The proximal balloon occlusion embolic protection system seems to be useful in CAS, and the intolerance 

does not appeared to be necessary restrictive consideration even when the patient does not have eligible collateral sys-

tems in conventional terms.



Video Session : How to Manage the Intraoperative Rupture of Aneurysms

좌장 : 권병덕(울산대), 조재훈(대구가톨릭대)

1. During the clipping  김종수(성균관대), 정영균(인제대)

2. During the endovascular treatment  장철훈(영남대), 강현승(서울대)

Scientific Session III
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During clipping

Jong Soo Kim
Samsung Medical Center Sungkyunkwan University School of medicine

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session III : Video Session - How to Manage the Intraoperative Rupture of Aneurysms

Intraoperative rupture 

• Incidence 
– 5-20 % 

 

• Timing of Premature rupture 
– Dissection 
– Clip application 
– Induction or initial exposure (rare) 

 
 

Risk factors of intraoperative rupture 

 

– Ruptured Aneurysm 

• Lower initial Hunt and Hess grade 

– Location and morphology of aneurysm 

• PICA, A-com P-com Neurosurgery Mar 2005 

– Surgical technique and experience 

• Blunt dissection 

• Early attempted aneurysm occlusion 

– Before adequate neck exposure 
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Intraoperative rupture 

• Outcome of intraoperative rupture 
– Jeopardize a patient’s outcome 

• Increasing poor outcome around 2 fold  
     Stroke 39:1501-1506, 2008 

– Could improved by increased experience 
 

• Decreased exposure of trainee 
– Trend toward minimal or non-invasive treatment 

– Inadequate exposure  
• Could Increase the risk of rupture 
• Could decrease outcome of intraoperative rupture 

 

Live cadavers for training 

J Neurosurg July 3. 2015 

 It is important to increase  
the direct or indirect experience 

How to manage? 

• Should not! 
– Blind clip placement 

 

• Visualization !  
• Large Frazier suction 
• Temporary clipping : either afferent and efferent 

– Burst surpression with thiopental or propopol :  
– With prolonged temporary clipping 

» Should not exceed 20 min 

• Adenosine : temporary cardiac standstill 
• Attempt bleeding control 

– Bipolar coagulation. 
– Local pressure with cottonoid (could be dangerous) 
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Intraoperative cerebral aneurysm Rupture (IAR)

정 영 균

인제대학교 부산백병원 신경외과

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session III : Video Session - How to Manage the Intraoperative Rupture of Aneurysms
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정영균 : Intraoperative cerebral aneurysm Rupture (IAR) 
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정영균 : Intraoperative cerebral aneurysm Rupture (IAR) 
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During the Endovascular Treatment

장 철 훈, 김 종 훈

영남의대 신경외과

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session III : Video Session - How to Manage the Intraoperative Rupture of Aneurysms
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During the endovascular treatment

강 현 승

서울대

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session III : Video Session - How to Manage the Intraoperative Rupture of Aneurysms

During the period between September 1988 to July 2015, there were 81(2.0%) procedural bleeding among 4451 endo-

vascular treatment sessions (3512 patients with 4144 aneurysms) in a single institution.

Among the 81 aneurysms, there were 40 unruptured aneurysms (including 2 aneurysms presenting with cranial nerve 

palsies), 2 previously ruptured aneurysms, and 39 acutely ruptured aneurysms (Hunt-Hess grade I to III in 31, grade 

IV to V in 8).

Glasgow outcome scale scores were 1 (death) in 3 (4%), 3 (severe disability) in 6 (7%), 4 (moderate disability) in 4 

(5%), and 5 (good recovery) in 64 (79%); no outcome data in the other 4 patients.

Technical details related to causes of procedural bleeding and management will be presented.





Update in the Management of Acute Ischemic Stroke (AIS)

좌장 : 허필우(가톨릭대), 권오기(서울대)

1. What is right? What is wrong? BP management- AIS and hemorrhagic transformation  

장인복(한 림 대)

2. Current role of antiplatelet therapy in secondary prevention of stroke  

조준성(단 국 대)

3. Current status of mechanical thrombectomy  임용철(아 주 대)

4. Role of embolectomy/bypass surgery in AIS  박익성(가톨릭대)

Scientific Session IV
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What is right? What is wrong? BP management- AIS and 
hemorrhagic transformation

CHANG IN BOK
Department of Neurosurgery Institute of Neuroscience Hallym University Medical Center

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session IV : Update in the Management of Acute Ischemic Stroke (AIS)

Blood pressure in AIS 

 BP levels are commonly elevated during the first 24 hours after the 
onset of stroke symptoms  

   - 80% : SBP>160 mm Hg and DBP> 90 mm Hg  
 Fall spontaneously in the subsequent 10 to 14 days. 
 Cerebral autoregulation is impaired after an acute stroke 
 Cerebral blood flow is believed to be very sensitive to changes in 

systemic BP. 
 Debate : 

 elevation of BP after acute stroke may be of benefit in terms of 
increasing cerebral blood flow in the ischemic areas of brain. 

 elevated BP can increase the risk of cerebral edema and 
hemorrhagic transformation of the infarct. 

 

Blood pressure in AIS 

 A total of 60–80% of patients present with hypertension on 
admission for acute stroke. 

  Both hypertension and hypotension during the acute phase of 
ischemic stroke are associated with death and disability.  

  Current guidelines recommend treating 
  -  SBP>greater than 220 
  -  SBP> 185 in candidates for thrombolysis in AIS  
  -  SBP>180 in acute hemorrhagic stroke. 
  There are little data to guide the choice of antihypertensive agent 

in acute stroke, but agents that are short acting and titratable are 
preferred.  
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Lowering BP is dangerous 

 Hypertension and its treatment in the NINDS rt-PA stroke 
trial  

     (stoke 29:1504-1509, 1998)  
 postrandomization antihypertensive therapy was associat

ed with less favorable  
    outcomes for the tPA patients who were hypertensive 

 Blood pressure and clinical outcomes in the international 
Stroke trial  

        (Stroke 33:1315-1320, 2002)  
 early death increased by 17.9% for every 10 mm Hg belo

w 150 mm Hg (P<0.0001) 
 U-shaped curve 
 
 

U shaped curve 

- Every 10mmHg ↑in SBP above 150, death at 14 days increased by 3.8%,  
- Every 10mmHg ↓below 150, death at 14 days and disability at 6 months increased by 17.9 and 3.6%, respectively 

 (Stroke 33:1315-1320, 2002)  
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Lowering BP is dangerous 

 Detrimental effect of blood pressure reduction in the first 24 
hours of acute stroke onset ( Neurology 61:1047-  ,2003) 
 degree of systolic blood pressure reduction in the first 24 hours  
     (OR = 1.89 per 10% decrease; 95% CI = 1.02 to 3.52; p = 0.047) 

 Should hypertension be treated after acute stroke? A 
randomized controlled trial using SPECT (Arch Neurol 
50:855  ,1993) 
 BP dropped >16% of the baseline value on any 24 hours in the 
    first 3 days -> impairs cerebral perfusion regardless of drug used 
 Hypertensive ischemic stroke patients with a moderate elevation of  
     BP in the first few days may not require antihypertensive therapy 

 

What’s the limit for infarction 

Salvageable tissue at risk even out to 12 – 24 hours 
Not easy to measure it in the individual patients 

(Stroke 33:1315-1320, 2002)  

Invasive tissue monitoring 
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LOWERING BP IS NOT DANGEROUS 

- 1445 Pts  
- Baseline MAP was not associated with poor ischemic stroke outcome. 

Acute BP change in AIS 

(Stroke 2003;34:2420-2425.) 
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 BP and outcome in AIS 

Arch Intern Med. 2002;162(17):1994-2001 

Community Hospital Use of t-PA  
and Incidence of ICH 

Am Fam Physician. 1999 May 15;59(10):2828-2834. 
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- 342 Pts with AIS 
- Candesartan (AT1 recepter blockade) 4-16mg 
- Early stopped due to overwhelming efficacy 

BP  & Cumulative event rate in ACCESS 

BENEFIT OF RAISING BP IN AIS 
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Effect on rCBF by induced hypertension 

Neurosurgery. 1998;42(3):617-24;  

ICP, MAP & VmMCA in AIS 
 (Lt MCA infarction) 

(Stroke. 2002;33:998-1004.) 
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Chang in CPP & VmMCA from baseline 

(Stroke. 2002;33:998-1004.) 

 Induced hypertension in AIS 

 Feasible and likely safe 
 NIHSS improved by 2 
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AHA Recommendations 
 (General Supportive Care and Treatment of Acute Complications) 

2.  For treatment with intravenous rtPA  
  -  their SBP<185 mm Hg and their DBP<110 mm Hg before 

fibrinolytic therapy is initiated(Class I; Level of Evidence B) . 
  - before beginning treatment with intravenous  rtPA and 

maintained below 180/105 mm Hg for at least the first 24 hours 
after intravenous rtPA treatment. 

7. Who do not receive fibrinolysis 
  - reasonable goal is to lower blood pressure by 15% during the first 

24 hours after onset of stroke.  
  - should be withheld unless the SBP>220 mm Hg or the DBP>120 

mm Hg (Class I; Level of Evidence C). (Revised from the previous 
guideline13) 
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AHA Recommendations 
 (General Supportive Care and Treatment of Acute Complications 

 13.  
 -  The management of arterial hypertension in patients not 

undergoing reperfusion strategies remains challenging.  
 -  Data to guide recommendations for treatment are 

inconclusive or conflicting.  
 -  Many patients have spontaneous declines in blood 

pressure during the first 24 hours after onset of stroke.  
 -  Until more definitive data are available, the benefit of 

treating arterial hypertension in the setting of acute 
ischemic stroke is not well established (Class IIb; Level of 
Evidence C).   

 -   Patients who have malignant hypertension or other 
medical indications for aggressive treatment of blood 
pressure should be treated accordingly. (Revised from the 
previous guideline13) 
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AHA Recommendations 
(Volume Expansion, Vasodilators, and Induced Hypertension) 

1. In exceptional cases with systemic hypotension producing 
neurological sequelae, a physician may prescribe vasopressors to 
improve cerebral blood flow.  

   If drug-induced hypertension is used, close neurological and cardiac 
monitoring is recommended (Class I; Level of Evidence C). (Revised 
from the previous guideline13) 

4. The usefulness of drug-induced hypertension in patients with acute 
ischemic stroke is not well established (Class IIb; Level of Evidence 
B). (Revised from the previous guideline13)  

    Induced hypertension should be performed in the setting of clinical 
trials. 

Alpha & Beta blocker 

 Labetalol 
  - control BP in pts with either acute  hemorrhage or AIS 
  - cheap & long acting 
  - CHHIPS study (Lancet Neurol 2009; 8: 48–56) :  
    reduce mortality and potential disability 

Vasodilators 

 Nitroprusside 
   - rarely used in AIS 
   - ICP (14 mmHg↑), MAP (33%↓)(JNS 48:329-31. 1978) 
 Nitroglycerin 
   - less effective than nitrprusside 
   - effect on CBF/ICP unclear 
   -  bad coronary disease (MI) 
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Calcium channel blocker 

 Nicardipine 
 - few side effects: cerebral, cardiac, pulmonary 
 - no increase in ICP 
 - neuroprotective effect 

ACE-I & ARB 

 Angiotensin Converting Enzyme Inhibitor 
  - captopril, lisinipril,perindopril 
  - orolingual angioedema 
 Angiotensin receptor antagonist 
  - candesratan (ACCESS, 2003) 
  - telmisartan  (PRoFESS, 2007) 

Symptomatic ICH after Thrombolysis 

 Symptomatic hemorrhage occurs in 5% to 6% of  patients after use 
of intravenous rtPA and intra-arterial recanalization strategies and 
anticoagulant use. 
 

 Most sICHs occur within the first 24 hours after intravenous rtPA; 
the vast majority of fatal hemorrhages occur within the first 12 
hours. 
 

 A standardized guideline for managing fibrinolytic-associated 
hemorrhages does not exist. 
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Risk factors for sICH after thrombolysis 

Neurohospitalist 5(3):133-41, 2015 

Managements of sICH after 
thrombolysis 

Neurohospitalist 5(3):133-41, 2015 

Neurohospitalist 5(3):133-41, 2015 
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Current role of antiplatelet therapy in 
secondary prevention of stroke 

조 준 성

단국대

대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌
Scientific Session IV : Update in the Management of Acute Ischemic Stroke (AIS)

Antiplatelet therapy for 
noncardioembolic stroke or TIA 
• Aspirin 
 

-Non-cardioembolic ischemic stroke or TIA, antiplatelet agents rather  

  than oral anticoagulation are recommended  

  (ASA: Class I, Level of Evidence A, EUSI: Level I) 
 

-Low or medium-dose aspirin (50-325mg) should be given as first  

  choice agent to reduce stroke recurrence 

  (ASA: Class IIa, Level of Evidence A, EUSI: Level I) 

Antiplatelet therapy for 
noncardioembolic stroke or TIA 
• Aspirin 
 

- CAPRIE (Clopidogrel versus aspirin in patients at risk of ischemic events) 

- ESPIRIT (Aspirin plus dipyridamole versus aspirin alone after cerebral  

   ischemia of arterial origin) 
 

- 하루300mg 이하의 용량과 비교해 그 효과의 우수성이 확실히 밝혀지지 

  않았다. 또한 하루300mg 이상의 아스피린을 복용할 때 오히려 

  위장관 출혈발생의 가능성이 높아 사용을 피하는 것이 좋다 
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Antiplatelet therapy for 
noncardioembolic stroke or TIA 
• Aspirin 
 

- 심장탓 뇌색전증을 제외한 뇌경색과 일과성 허혈발작 환자들은 

  허혈증상 재발 방지를 위해 하루 50-300mg 사이의 아스피린을 

  사용할수있다.(근거수준Ia, 권고수준A) 

Antiplatelet therapy for noncardioembolic 
stroke or TIA (Thienopyridine) 
• Ticlopidine, clopidogrel 
 

- 1. All patients with ischemic stroke or TIA who are not on anticoagulation should be  

   taking an antiplatelet agent, ie aspirin (50-300mg), daily or clopidogrel, or a  

   combination of low-dose aspirin and dipyridamole modified release (MR)  

   (RCP: Grade of Recommendation A) 

 

- 2. Clopidogrel is slightly more effective than aspirin in the prevention of further vascular  

    events (EUSI: Level of Evidence I, AHA/ASA: Class IIb, Level of Evidence B) 

 

- 3. Where patients are aspirin intolerant, an alternative antiplatelet agent (eg clopidogrel 75mg  

    daily or dipyridamole MR 200mg twice daily) should be used  

   (RCP: Grade of Recommendation A, AHA/ASA: Class IIa, Level of Evidence B). 

Antiplatelet therapy for noncardioembolic 
stroke or TIA (Thienopyridine) 
• Ticlopidine, clopidogrel 

 

-뇌졸중, 심근경색, 말초혈관질환을 가진 환자를 대상으로  

   Clopidogrel75mg과  aspirin 325mg을 투여한 후 3년간 뇌경색, 심근경색,  

   혈관질환으로 인한 사망률을 비교한 CAPRIE연구에서, Clopidogrel이  

   aspirin보다 혈관질환의 발생을 감소시켰다. (상대위험률감소, 8.7%)  
 

-뇌졸중 환자만을 대상으로 분석 하였을 때는 의미있는 결과를 보여주지  

  못했다. 이 연구의 사후검정에서 뇌경색의 과거력 또는 뇌허혈의 증상이  

  있었던 관상동맥질환, 당뇨병환자에서는 Clopidogrel이 aspirin에 비해  

  이차예방 효과가 우수하였다 

MEMO



대한뇌혈관내수술학회-대한뇌혈관외과학회 합동 연수강좌

120

Antiplatelet therapy for noncardioembolic 
stroke or TIA (Thienopyridine) 
• Ticlopidine, clopidogrel 

 

-1. Clopidogrel단독투여는aspirin단독투여, 또는 aspirin과 dipyridamole의  

   복합투여와 함께 비심장탓 허혈 뇌졸중 환자의 일차 선택약제로 사용할수 있다.  

   (근거수준Ib, 권고수준A) 
 

- 2. aspirin에 과민증이 있는 환자에게는 Clopidogrel등 다른 항혈소판제가권장 

   (근거수준Ib, 권고수준A) 
 

- 3. Ticlopidine은 aspirin과 비교하였을 때 뇌졸중의 이차적 예방에 도움을줄 수 

   있다. (근거수준1b,권고수준A). 하지만 호중구감소증 등의 위험성이 있으므로 

   투약시 주의가 필요하다.(근거수준Ib, 권고수준A) 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

- 1. Compared with aspirin alone, the combination of aspirin  

   and extended-release dipyridamole is safe and 

   an acceptable option for initial therapy for secondary  

   stroke prevention (AHA/ASA: Class IIa, Level of 

   Evidence A, EUSI: Level of Evidence I) 
 

- 2. Patients who do not tolerate either aspirin or clopidogrel  

  may be treated with dipyridamole 200 mg twice daily  

  (EUSI: Level of Evidence II) 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

-1. 저용량의 aspirin과 dipyridamole을 함께 사용하는 것은 
  뇌졸중의 이차예방을 위한 초기치료로 사용할 수 있다.  
  (근거수준Ib, 권고수준A) 
 

-2. trifusal과 cilostazol은 aspirin이나 clopidogrel을 사용하기 
  어려운 경우에 뇌졸중의 이차예방 목적으로 고려될 수 있다.  
  (근거수준II, 권고수준B)  
 

-3. 뇌출혈을 포함한 심각한 출혈의 위험이 있는 환자에게  
  항혈소판제 치료가 필요할 때, triflusal은뇌졸중의 이차예방을 
  위해서 추천될 수 있다. (근거수준Ib, 권고수준A) 
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Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

 

                                                             Lancet Neurol. 2010;9:959-968 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

 

Lancet Neurol. 2008;7:494-499 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 
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Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

- Triflusal vs aspirin for the prevention of infarction:  

  a randomized stroke study (TAPIRSS)  

  431명의 환자를 trifusal 600mg군과 aspirin 325mg 군으로 

  무작위 배정하여 평균586일을 투여하였다.  

  TAPIRSS연구 에서도 역시 triflusal과 aspirin은  

  뇌졸중의 이차 예방 면에서 동등한 효과를 보였으나,  

  주요 혹은 경미한 출혈의 발생률이 triflusal군에서 

  유의하게 낮았다 

Antiplatelet therapy for noncardioembolic 
stroke or TIA; Triflusal, Dipyridamole, Cilostazol 

-1. cilostazol 단독치료는 비심인성 뇌졸중환자, 특히 열공성 뇌경색환자 
   에서 뇌졸중의 이차예방에 사용할 수 있다. (근거수준Ia, 권고수준A)-new 
 

-2. 저용량의 aspirin과 dipyridamole을 함께 사용하는 것은 뇌졸중의  
  이차예방을 위한 초기치료로 사용할 수 있다. (근거수준Ib, 권고수준A) 
 

-3. triflusal은 aspirin이나 clopidogrel을 사용하기 어려운 경우에 뇌졸중의 
  이차예방 목적으로 고려될 수 있다. (근거수준Ib, 권고수준A)-수정 
 

-4. 뇌출혈을 포함한 심각한 출혈의 위험이 있는 환자에게 항혈소판제 
  치료가 필요할 때, cilostazol 또는triflusal은 뇌졸중의 이차예방을  
  위해서 추천될 수 있다. (근거수준Ib, 권고수준A)-수정 
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Antiplatelet therapy for noncardioembolic 
stroke or TIA; combination therapy 
-1. Aspirin (50 to 325mg/d), the combination of aspirin and extended release  

   dipyridamole, and clopidogrel are all acceptable options for initial therapy (AHA/ASA:  

   Class IIa, Level of Evidence A, EUSI: Level of Evidence I,RCP: Grade of  

   Recommendation A) 

- 2. The combination of aspirin and extended-release dipyridamole is suggested  

   instead of aspirin alone (AHA/ASA: Class IIa Level of Evidence A, RCP: Grade of  

   Recommendation A, EUSI: Level of Evidence I). 

- 3. The addition of aspirin to clopidogrel increases the risk of hemorrhage and  

   is not routinely recommended for ischemic stroke or TIA patients  

  (AHA/ASA: Class III, Level of Evidence A ). 

- 4. Patients with TIA or ischemic stroke and unstable angina or non-Q-wave MI  

   should be treated with a combination of clopidogrel 75mg and aspirin 75mg  

  (EUSI: Level of Evidence III). 

Antiplatelet combination therapy 

 

Antiplatelet combination therapy 
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Antiplatelet combination therapy 

 

In conclusion, aspirin plus cilostazol seems to be an effective antithrombotic regimen 
with comparable results to aspirin plus ticlopidine, but it does not reduce the overall 
angiographic restenosis rate after elective coronary stenting 

Am J Cardiol. 2000;86:499-503 

Antiplatelet combination therapy 

 

Antiplatelet combination therapy 
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Antiplatelet therapy for noncardioembolic 
stroke or TIA; combination therapy 
-1. 심장탓 뇌색전증을 제외한 허혈뇌졸중 이나 일과성 허혈발작의  
   재발을 막기 위해 aspirin과 dipyridamole의 복합투여는 
   aspirin단독투여에 비해 효과적 일 수 있다. (근거수준Ia, 권고수준A) 
 

-2. 뇌졸중의 이차예방을 위해서 clopidogrel 과aspirin의 복합투여는 
   관상동맥질환(unstable angina, non Q-wave MI)을 동반한 일부 
   환자에게는 효과적 일 수 있으나, 두개내 출혈의 위험성이 있으므로 
   이를 고려하여 사용 하여야 한다. (근거수준Ia, 권고수준A) 
 

-3. cilostalzol은 유증상 두개강내 동맥 협착 환자에게 고려될 수 있다.  
   (근거수준III, 권고수준B) 

Anticoagulation 

-1. For patients with noncardioembolic ischemic stroke or TIA, antiplatelet  

   agents rather than oral anticoagulation are recommended to reduce the risk  

   of recurrent stroke and other cardiovascular events (AHA/ASA: Class I, Level  

   of Evidence A ). Anticoagulants should not be used for patients in 

   sinus rhythm (RCP: Grade of Recommendation A), unless there is a major  

   source of cardiac embolism (RCP: Grade of Recommendation D) 
 

-2. Anticoagulation should not be used after non-cardioembolic ischemic  

   stroke, except in some specific situations, such as aortic atheroma,  

   fusiform aneurysms of the basilar artery or cervical artery dissection 
   (EUSI: Level of Evidence IV) 

Anticoagulation 

• SPIRIT (The Stroke Prevention in Reversible Ischemia Trial) 
   : 고용량의 경구용 항응고제(INR, 3.0-4.5) vs Aspirin 
    
• WARSS (The Wafarin Aspirin Recurrent Stroke Study) 

 
• WASID (Warfarin-Aspirin Symptomatic Intracranial Disease) 

 
• ESPRIT (European/Australasian Stroke Prevention in Reversible Ischaemia Trial)  

 
- 1. 심장탓뇌색전증을 제외한 허혈뇌졸중이나 일과성 허혈발작의 재발을  

   막기 위해서는 경구용 항응고제 보다는 항혈소판제 사용이 권고된다.  

   (근거수준Ia, 권고수준A) 

조1
조2
조3

MEMO
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Specific consideration of antiplatelet 
agents 
• Ischemic stroke while taking antiplatelet agent 

-1. For patients who have an ischemic stroke while taking    

  aspirin, there is no evidence that increasing the dose of  

  aspirin provides additional benefit. Although alternative  

  antiplatelet agents are often considered for  

  noncardioembolic patients, no single agent or combination  

  has been studied in patients who have hand an event while  

  receiving aspirin (AHA/ASA). 

Specific consideration of antiplatelet 
agents 
• Ischemic stroke while taking antiplatelet agent 
 

- 1. 아스피린을 복용하고 있는 허혈 뇌졸중환자에서 허혈 뇌졸중이 재발 했을때 아스피린의 용량을 증가시키는 것이 뇌졸중의 추가  

    재발방지에 도움이 된다는 근거는 없다. 또한 기존에 아스피린을 복용하고 있는 비심장탓 허혈 뇌졸중환자에서 허혈 뇌졸중이  

    재발 하였을때 단일 항혈소판제나 복합제재를 투여하는 것이 도움이 된다는 유용한 연구 결과도 없다. 따라서 아스피린을 복용하고 

    있는 환자에서 허혈 뇌졸중이 재발했을 때 이후 약제의 선택은 환자 개개인의 특성과 약제의 위험을 고려하여 처방이 이루어져야 한다.  

    (근거수준IV, 권고수준C) 

 

- 2. 기존에 아스피린을 복용하고 있는 비심장탓 허혈뇌졸중 환자에서 허혈뇌졸중이 재발하였을 때 담당의사의 판단과 환자의  

    개별적인 특성을 고려해서 서방형 디피리다몰과 아스피린의 복합제를 투여할 수 있다. 만일 서방형 디피리다몰 투여가 적절하지 않는  

   경우에는 clopidogrel을 단일제제로 변경투여 할 수 있다. 그 외의 약제의 선택에 대해서는 아직까지 유용한 연구결과가 미흡한 실정이다.  

   (근거수준IV, 권고수준C) 

 

- 3. 아스피린 이외의 항혈소판제를 복용하고 있던 비심장탓 허혈뇌졸중 환자에서 허혈뇌졸중이 재발했을때 이후에 처방 되어야하는  

   적절한약제에대한유용한연구결과는아직까지없다. (근거수준IV, 권고수준C) 

Specific consideration of antiplatelet 
agents 
• Ischemic stroke mixed with hemorrhage 
 

-뇌출혈을 동반한 환자에게 항혈전제(antithrombotic agent)를 투여할때 안전성과 효과에 대해서는  

   아직까지 명확한 기준이 정립되지 않았다. 그러나 과거 뇌출혈 병력을 가진 환자에서 뇌경색이 발생할 수 있으며,  

   혈전용해술 이후에도 이와관련된 뇌출혈이 발생할 수 있으므로 이에대한 실질적인 연구가필요하다.  

   엽상출혈(lobar hemorrhage)이나 심부출혈(deep hemorrhage)을 동반한 심방세동을 가진 환자에서 항응고제를 

   투여하는 경우 출혈의 재발과 허혈질환의 발생에 따른 환자의 삶의질이라는 측면에서 고려되어야 할 것이다.  

   또한, 뇌출혈의 발생후 항혈소판제의투약은 재출혈의가능성이 낮은 환자에게 고려되어야한다. 

 

-뇌영상검사기법이 발전하여 뇌미세출혈(cerebral microbleeding)이 경사에코(Gradient-echo) MRI에서 

 저신호 강도소견으로 흔히 관찰되는데, 이는 임상적으로 대부분 무증상의 소혈관 출혈을 의미한다.1 

 뇌미세출혈은 아시아인과 비아시아인 사이에서 다양한 유병률차이를 보이며 고령에서나 고혈압을 가진 경우  

 뇌미세출혈의 출현이 증가 된다고 보고되었다. 그러나, 뇌미세출혈과 항혈전제치료의 관련성에 관해서는 

 여전히 논란이 있으므로 이에 대한 전향적인 연구가 필요하다. 

MEMO
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Specific consideration of antiplatelet 
agents 
• ischemic stroke mixed with hemorrhage 
 

-1. The decision to restart antithrombotic therapy after ICH related to antithrombotic therapy depends on the 

   risk of subsequent arterial or venous thromboembolism, the risk of recurrent ICH, and the overall state 

   of the patient. For patients with a comparatively lower risk of cerebral infarction (eg, AF without prior 

   ischemic stroke) and a higher risk of amyloid angiopathy (eg, elderly patients with lobar ICH) or with very 

   poor overall neurological function, an antiplatelet agent may be an overall better choice for prevention of 

   ischemic stroke than warfarin. In patients with a very high risk of thromboembolism in whom restarting 

   warfarin is considered, warfarin therapy may be restarted at 7 to 10 days after onset of the original ICH 

  (AHA/ASA: Class IIb, Level of Evidence B) 

 

-2. After having re-checked the indication for anticoagulation (following the EUSI recommendation on 

   ischaemeic stroke) oral anticoagulation treatment may be continued after 10-14 days, depending on the 

   perceived risk of thromboembolic occlusion and ICH recurrence (EUSI; Level of Evidence IV) 

Specific consideration of antiplatelet 
agents 
• ischemic stroke mixed with hemorrhage 

 

-1. 뇌출혈이 발생한 환자에서 항혈전제 투약을 다시 시작해야 할지를 결정할때 혈전의 발생위험성, 

    뇌출혈의 재발 위험성 및 환자의 전반적인 위험인자등 상태를 고려해서 결정 되어야 한다 

    (근거수준IV, 권고수준C) 
 

-2. 항응고제 복용 이후 뇌출혈이 발생한 환자에서 뇌색전증의 재발 가능성이 낮은경우나 

    출혈의 위험성이 높은 경우에는 항응고제 대신 항혈소판제가 투여될 수도 있지만,  

    뇌색전증의 발생 위험이 매우 높은 환자에서는 항응고제가 다시 투여되어야한다.  

    재투여를 시작하는 시기는 이전 뇌출혈 발생 후 7-10일 이후가 될수있다. (근거수준III, 권고수준B) 
 

-3. 뇌미세출혈과 항혈전제의 연관성에 대한 유용한 전향적인 연구가 발표되지 않았으므로,  

   뇌미세출혈을 가진 환자에서 항혈전제의 투약을 제한할 필요는 없을것으로 고려된다.  

   (근거수준IV, 권고수준C) 

Antithrombotic therapy of cardioembolic 
stroke or TIA (Anticoagulation)A 

• 1. Patients with proven cardio-embolic stroke should be  

   anticoagulated, if the risk of recurrence is high, with a  

   target INR between 2.0 and 3.0 (EUSI: level of Evidence lll) 
 

 1. 색전증의 위험이 높은 심장질환을 동반한 뇌졸중 또는 일과성 

   허혈 발작환자는 심장탓 색전성뇌졸중 또는 일과성허혈발작의 

   재발 가능성이 높으므로 특별한 금기가 없는한 INR 2.0-3.0  

   목표의 와파린치료가권장된다. (근거수준III, 권고수준C, GPP) 

MEMO
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Antithrombotic therapy of cardioembolic 
stroke or TIA (Anticoagulation)A 

• Antiplatelet therapy or combination therapy 

-1. Oral anticoagulation (INR 2.0-3.0) is indicated after  

  ischemic stroke associated with atrial fibrillation 

  (EUSI: level I). Oral anticoagulation is not advisable in  

  patients with comorbid conditions such as falls, 

  epilepsy, severe dementia, or gastro-intestinal bleedings 
 

• 1. 항응고제 치료를 할 수 없는 심장탓 색전 으로 인한 허혈 뇌졸중 

   또는 일과성 허혈발작 환자의 이차예방을 위해서 아스피린 투여를 

   고려할 수 있다. (권고수준GPP) 

Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 
• Atrial fibrillation 
 

-1. 지속 또는 발작 심방세동을 가진 허혈뇌졸중 또는 일과성 허혈발작  

   환자에서, 특별한 금기가 없는한 INR 2.0-3.0 목표의 와파린 치료가 

   권장된다.(근거수준Ia, 권고수준A) 
 

-2.항응고제를 투여할 수 없다면, 아스피린을 투여할 수 있다. 

  (근거수준Ia, 권고수준A) 
 

-3. 적절한 아스피린 용량으로는 하루325mg가 권장되나, 우리나라에서는 실제 

  처방 가능한 용량인 하루300mg을 고려할 수 있다.(근거수준IV, 권고수준GPP) 
 

-4. 적절한 항응고제 치료를 받던 심방세동환자에서 허혈뇌졸중 또는 일과성 

   허혈 발작이 재발한 경우,INR 2.5-3.5로 치료목표를 높이거나 항혈소판제 

  병용투여를고려할수있다.(근거수준IV, 권고수준C) 

Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 

• Atrial fibrillation 
 

-이번 권고안에서 가장 새로운 부분은 지속 또는 발작 비판막성 

  심방세동을 동반한 허혈뇌졸중 또는일과성 허혈 발작 환자에서 

  특별한 금기가 없는한 뇌졸중의 이차 예방목적으로 와파린 또는 

  새로운 경구항응고제인 dabigatran, rivaroxaban, apixaban을 

  사용할수있다는문구를근거수준Ia, 권고수준A로 제시한 것 이다 
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Antithrombotic therapy of cardioembolic 
stroke or TIA (specific condtions)A 

• 와파린 사용중 뇌졸중이 재발하는 환자에 대한 항혈전제 치료에 

  대한 임상시험은 없으나 임상진료에서 자주 접하는 문제  

   >> 기존지침에서INR 상향조정을 근거수준IV, 권고수준C로 

   제시 

• 비판막성심방세동을 동반한 허혈뇌졸중 또는 일과성허혈발작 

  환자에서 출혈뇌졸중을 경험했거나 출혈뇌졸중의 위험이  

  높지만 항응고제 치료가 필요한 경우 새로운 경구항 응고제를 

  고려할수있다는내용을 근거수준III, 권고수준B로제안 

Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 
• 비판막성 심방세동을 동반한 허혈 뇌졸중 또는 일과성 허혈  
  발작환자에서 항응고제를 투여할 수 없는 경우에 대한 지침도 수정 
  하였다. 개정 전 진료지침은 항응고제를 사용할 수 없는 심방세동 
  환자에서 아스피린 사용을 근거수준Ia, 권고수준A로 권고하였는데 
  메타연구에서 위약과 비교하여 항혈소판제의 예방효과가 입증 
  되었으므로 아스피린을 항혈소판제로 변경하였다 
 

• 따라서 항혈소판제는 아스피린 단독투여 또는 아스피린과  
  클로피도그렐 병용요법 을사용할 수 있으며, 출혈 위험성과  
  허혈성 혈관질환의 감소 효과간의 균형을 고려하여 개별적으로 
  결정 되어야 할 것 이다 라는 내용을 근거수준Ib, 권고수준A로제안 

Antithrombotic therapy of cardioembolic 
stroke or TIA (Anticoagulation)A 
• 지속 또는 발작 비판막성 심방세동에서 특별한 금기가 없는 한 뇌졸중의 이차예방 목적으로 와파린또는새로운 

   경구항응고제인 다비가트란, 리바록사반, 아픽사반을사용할수있다.(근거수준Ia, 권고수준A)  

   약물의선택은환자의임상적특성또는약물상호작용에따라판단한다.(GPP) (신규권고안) 

• 와파린 사용시에는 INR 2.0-3.0 목표로 약물 농도조절이 권장된다.(근거수준Ia, 권고수준A) (수정권고안) 

• 새로운 경구항응고제 사용을 고려할때 신기능을평가해야한다. 

   항응고치료가 필요한 비판막성 심방세동환자에서 중증의신기능저하가있는경우 다비가트란, 리바록사반 및 아픽사반 

   사용은 권장되지않는다.(근거수준III, 권고수준B) (신규권고안) 

• 와파린 치료를 받던 심방세동환자에서 심인성허혈뇌졸중또는일과성허혈발작이재발한경우, INR 치료목표를 높이거나,  

  항혈소판제를 추가, 혹은 새로운 경구항 응고제 사용을 고려할 수있다.(근거수준IV, 권고수준C) (수정권고안) 

• 비판막성 심방세동을 동반한 환자에서두개강내 출혈을 경험했거나 두개강내출혈의 위험이 높은경우 이차예방으로 

  새로운경구 항응고제를고려할수있다.(근거수준III, 권고수준B) (신규권고안) 

• 비판막성 심방세동을 동반한 허혈뇌졸중 또는 일과성 허혈발작환자에서 항응고제를 투여할수없다면,  

  항혈소판제치료가 고려되어야 한다.(근거수준Ia, 권고수준A) 항혈소판제는 아스피린 단독투여또는  

  아스피린과 클로피도그렐 병용요법을사용할수있으며, 출혈위험성과 허혈성혈관질환의 감소효과간의 균형을 고려하여 

  개별적으로결정되어야할것이다.(근거수준Ib, 권고수준A) (수정권고안) 
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Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 

• Congestive heart failure 
 

-For patients with ischemic stroke or TIA who have dilated   

  cardiomyopathy, either warfarin (INR, 2.0 to 3.0) or antiplatelet therapy  

  may be considered for prevention of recurrent events (ASA; Class IIb,  

  Level of Evidence C) 
 

-낮은 좌심실박출계수를 보이는 심장근육병증의 뇌졸중이차예방을 위해서 

  와파린또는항혈소판제 사용을 고려해 볼 수 있다 (권고수준GPP) 

Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 

• Acute myocardial infarction 

-1. For patients with an ischemic stroke or TIA caused by an 
acute  

  MI in whom LV mural thrombus is identified by echocardiography  

  or another form of cardiac imaging, oral anticoagulation is  

  reasonable, aiming for an INR of 2.0 to 3.0 for at least 3 months  

  and up to 1 year (ASA: Class IIa, Level of Evidence B). 

-2. Aspirin should be used concurrently for ischemic coronary  

  artery disease during oral anticoagulant therapy in doses up to  

  162 mg/d (ASA: Class IIa, Level of Evidence A). 

Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 

• Acute myocardial infarction 

 

-1. 좌심실혈전을 동반한 급성심근경색에 의한 허혈 뇌졸중 또는 

   일과성 허혈 발작환자에서, 항응고 치료의 특별한 금기가없는 

   한INR 2.0-3.0으로 최소3개월에서1년 동안 와파린 치료를 

   하는 것이 바람직하다. (근거수준IIa, 권고수준B) 

-2. 항응고제 투여기간 동안에도 아스피린을 병용투여해야한다.  

   (근거수준Ia, 권고수준A) 
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Antithrombotic therapy of cardioembolic 
stroke or TIA (specific conditions)A 

• Valvular heart disease 
-1. For patients with ischemic stroke or TIA who have rheumatic mitral valve disease, whether or not AF is 

present, long-term warfarin therapy is reasonable, with a target INR between 2.0 and 3.0 (ASA: Class IIa, 

Level of Evidence C). 

-2. For patients with rheumatic mitral valve disease, whether or not AF is present, who have a recurrent 

embolism while receiving warfarin, adding low dose aspirin is suggested (ASA: Class IIa, Level of 

Evidence C). 

-3. For patients with ischemic stroke or TIA who have mechanical prosthetic heart valves, oral 

anticoagulants are recommended, with a target INR between 2.5 and 3.5 (ASA: Class I, Level of Evidence 

B, EUSI: level II). 

-4. For patients with mechanical prosthetic heart valves, whether or not AF is present, who have a recurrent 

embolism while receiving warfarin, adding low-dose aspirin is reasonable (ASA: Class IIa, Level of 

Evidence B). 

-5. For patients with ischemic stroke or TIA who have bioprosthetic heart valves with no other source of 

thromboembolism, anticoagulation with warfarin (INR 2.0 to 3.0) may be considered (ASA: Class IIb, 

Level of Evidence C). 

• Valvular heart disease 
 

1. 류마티스 승모판막 질환이 동반된 허혈뇌졸중또는 일과성 허혈발작 환자에서 심방세동 유무와 

   관계없이 특별한 금기가 없는한 INR 2.0-3.0 목표의 와파린치료가추천된다.  

   (근거수준III, 권고수준B) 

2. 류마티스 승모판막 질환이 동반된 허혈 뇌졸중 또는 일과성 허혈발작환자에서 적절한  

   항응고제투여에도 불구하고 색전증이재발한경우, 저용량(하루100mg)의아스피린 병용투여를 고려할 수  

   있다. (근거수준IV, 권고수준C) 

3. 기계적 인공판막 치환술 후 발생한 허혈뇌졸중 또는 일과성허혈발작 환자에서 특별한 금기가 

   없는 한, INR 2.5-3.5 목표의 와파린 치료가 추천된다. (근거수준IIb, 권고수준B) 

4. 기계적 인공판막 치환술후 적절한 항응고제 투여에도 불구하고 색전증이 재발한경우, 저용량 

   100mg의 아스피린 병용투여가 추천된다. (근거수준IIa, 권고수준B) 

5. 생체 인공판막 치환술후 발생한 허혈뇌졸중 또는 일과성 허혈 발작환자에서 다른 혈전 색전증의 

   원인이 없다면, INR 2.0-3.0 목표의 와파린치료를 고려할수있다. (근거수준IV, 권고수준C) 
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Ischemic Stroke Therapy 

IV t-PA 
IA t-PA (PROACT II) 

Angioplasty, Stenting 

MERCI 
Bridging IV/IA 
IV t-PA 4.5h 

Penumbra 

1995 1998 2005 

Solitaire 
Trevo 

2010 2015 

Early Management of Acute Ischemic Stroke 

Approval of thrombectomy device 

Penumbra System 

Solitaire Flow Restoration device 

Trevo Pro Retriever 

Current Usable Thrombectomy Devices in Korea 
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Penumbra System 

Solitaire Flow Restoration device 

Trevo Pro Retriever 
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• 18 center 
• 58 Solitaire, 55 Merci 

The Solitaire Flow Restoration Device achieved substantially 
better angiographic, safety, and clinical outcomes than did the 
Merci Retrieval System. The Solitaire device might be a future 
treatment of choice for endovascular recanalisation in acute 
ischaemic stroke. 

Solitaire flow restoration device versus the Merci Retriever in patients 
with acute ischaemic stroke (SWIFT) 

Lancet 2012;380:1241-1249 

• 26 center, 18-85 years, NIHSS 8-29, within 8h of Sx onset 
• 88 Trevo, 90 Merci 

Patients who have had large vessel occlusion strokes but are 
ineligible for (or refractory to) intravenous tissue plasminogen 
activator should be treated with the Trevo Retriever in 
preference to the Merci Retriever. 

Trevo versus Merci retrievers for thrombectomy revascularisation of large 
vessel occlusions in acute ischaemic stroke (TREVO 2): a randomised trial 

Lancet 2012;380:1231-1240  

Early multi-center trials 
(First-Generation Mechanical Thrombectomy Devices) 

SYNTHESIS Expansion 

IMS-III 

MR RESCUE 

Ciccone A et al. N Engl J Med 2013;368:904-913 

Broderick JP et al. N Engl J Med 2013;368:893-903 

Kidwell CS et al. N Engl J Med 2013;368:914-923 
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SYNTHESIS Expansion 
N Engl J Med 2013;368:904-913 

• Treatment Group 
– Active: IA drug / any device / both 
– Control: IV rtPA 

• Eligibility 
– IV rtPA eligible: required 
– Time: 6hrs to IAT 
– Territory: any 
– NIHSS: ≤ 25 
– Prestroke function: mRS 0-1 
– ASPECT: no 
– Vascular imaging: no 
– other imaging: no 

• Primary Endpoint (mRS 0-1 at 3mos) 

• Outcomes in Subgroup 

IMS-III 
N Engl J Med 2013;368:893-903 

• Treatment Group 
– Active: 2/3 standard dose IV rtPA  

  + IA drug / any device / both 
– Control: IV rtPA 

• Eligibility 
– IV rtPA eligible: required, ≤ 3hrs 
– Time: 5hrs to IAT 
– Territory: any 
– NIHSS: ≥ 10 or 8-9 with occlusion 
– Prestroke function: mRS 0-2 
– ASPECT: < 4 
– Vascular imaging: no 
– other imaging: > 1/3 MCA excluded 

• Primary Endpoint (mRS 0-1 at 3mos) 

IMS-III 
N Engl J Med 2013;368:893-903 

• Adjusted Relative Risk for Predefined 
Subgroups, mRS 0-2 at 90 Days 

• Primary and Secondary Safety End Points 
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MR RESCUE 

• Treatment Group 
– Active: standard (±IV rtPA)  

  + MERCI or Penumbra 
– Control: standard (± IV rtPA)  

• Eligibility 
– IV rtPA eligible: not required, ≤ 3hrs 
– Time: 8hrs to IAT stopy by 9hrs 
– Territory: ant. circulation 
– NIHSS: 6-29 
– Prestroke function: mRS 0-2 
– ASPECT: no 
– Vascular imaging: CTA, MRA 
– other imaging: multimodal CT/MR 

• Primary Endpoint (mRS 0-1 at 3mos) 

N Engl J Med 2013;368:914-923 

Latest multi-center trials 

MR CLEAN 

ESCAPE 

EXTEND-IA 

SWIFT PRIME 

REVASCAT 

THERAPY 

THRACE 

Multicenter Randomized Clinical Trial of Endovascular Treatment for 
Acute Ischemic Stroke in the Netherlands 
 

Endovascular Treatment for Small Core and Anterior Circulation Proximal 
Occlusion with Emphasis on Minimizing CT to Recanalization Times 

Extending the Time for Thrombolysis in Emergency Neurological Deficits 
— Intra-Arterial 

Solitaire with the Intention for Thrombectomy as Primary Endovascular 
Treatment 

Randomized Trial of Revascularization with Solitaire FR Device versus Best Medical Therapy in 
the Treatment of Acute Stroke Due to Anterior Circulation Large Vessel Occlusion Presenting 
within Eight Hours of Symptom Onset 

The Randomized, Concurrent Controlled Trial to Assess the Penumbra 
System's Safety and Effectiveness in the Treatment of Acute Stroke 

The Contribution of Intra-arterial Thrombectomy in Acute Ischemic 
Stroke in Patients Treated With Intravenous Thrombolysis 

MR CLEAN 
N Engl J Med 2015;372:11-20 

• Treatment Group 
– Active: standard (± IV rtPA)  

  + IA UK, rtPA, device 
– Control: standard (±dose IV rtPA) 

• Eligibility 
– IV rtPA eligible: not required 
– Time: 6hrs to IAT 
– Territory: ant. circulation 
– NIHSS: >2 
– Prestroke function: non 
– ASPECT: no 
– Vascular imaging: CTA, MRA, DSA 

• 82% retrievable stents 
• Primary Endpoint (mRS 0-2 at 3mos) 

• proximal intracranial occlusion of the anterior 
circulation, IA treatment administered within 6 
hours after stroke onset was effective and safe. 

MEMO



임용철 : Current status of Mechanical Thrombectomy

137

ESCAPE 
N Engl J Med 2015; 372:1019-1030 

• Treatment Group 
– Active: standard (±IV rtPA)  

  + stent retriever 
– Control: standard (± IV rtPA) 

• Eligibility 
– IV rtPA eligible: not required 
– Time: 12hrs to IAT 
– Territory: ICA, MCA 
– NIHSS: >5 
– Prestroke function: Barthel ≥ 90 
– ASPECT: ≥6 
– Vascular imaging: CTA 
– other imaging: multiphase CTA/CTP for core size, 

collateral 

• Primary Endpoint (mRS 0-2 at 3mos) 

• proximal vessel occlusion, a small infarct core, 
and moderate-to-good collateral circulation, 
rapid endovascular treatment improved 
functional outcomes and reduced mortality. 

SWIFT PRIME 
N Engl J Med 2015;372:2285-2295 

• In patients receiving IV t-PA for AIS d/t 
occlusions in the proximal anterior intracranial 
circulation, thrombectomy with a stent 
retriever within 6 hours after onset improved 
functional outcomes at 90 days.  

• Treatment Group 
– Active: standard (±IV rtPA)  

  + stent retriever 
– Control: standard (±IV rtPA) 

• Eligibility 
– IV rtPA eligible: required 
– Time: 6hrs to groin 
– Territory: ICA, M1 
– NIHSS: 8-29 
– Prestroke function: mRS 0-1 
– ASPECT: ≥6 
– Vascular imaging: CTA, MRA 
– other imaging: CT/MRI mismatch 

• Primary Endpoint (mRS 0-2 at 3mos) 

EXTEND-IA 
N Engl J Med 2015;372:1009-1018 

• proximal cerebral arterial occlusion and 
salvageable tissue on CT perfusion imaging, 
early thrombectomy with the Solitaire FR stent 
retriever, as compared with alteplase alone, 
improved reperfusion, early neurologic 
recovery, and functional outcome. 

• Treatment Group 
– Active: standard (±IV rtPA)  

  + stent retriever 
– Control: standard (± IV rtPA) 

• Eligibility 
– IV rtPA eligible: required 
– Time: 6hrs to groin, complete in 8 
– Territory: ant. circulation 
– NIHSS: non 
– Prestroke function: mRS 0-1 
– ASPECT: no 
– Vascular imaging: CTA, MRA 
– other imaging: CT/MRI mismatch 

• mRS 0-2 at 3mos 

• Reperfusion and Functional Scores 
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REVASCAT 
N Engl J Med 2015;372:2296-2306 

• Among patients with anterior circulation 
stroke who could be treated within 8 hours 
after symptom onset, stent retriever 
thrombectomy reduced the severity of post-
stroke disability and increased the rate of 
functional independence 

• Treatment Group 
– Active: standard (±IV rtPA)  

  + stent retriever 
– Control: standard (±IV rtPA) 

• Eligibility 
– IV rtPA eligible: not required 
– Time: 8hrs to groin 
– Territory: ICA, M1 
– NIHSS: ≥6 
– Prestroke function: mRS 0-1 
– ASPECT: ≥ 7 
– Vascular imaging: CTA, MRA, DSA 
– other imaging: CTP 

• mRS 0-2 at 3mos 

Recommendations (AHA 2015) 
EVT with a stent retriever 

• Patients should receive (Class I; Level of Evidence A)  
: EVT with stent retrievers is recommended over IA fibrinolysis as first-line therapy (Class I; 
Level of Evidence E) 
 

• Indication 
– Prestroke mRS score:  0 - 1 
– AIS receiving IV r-tPA within 4.5 hours of onset according to guidelines from professional medical societies 
– ICA or proximal MCA (M1) occlusion 
– age ≥18 years 
– NIHSS score: ≥6 
– ASPECTS:  ≥6 
– groin puncture within 6 hours of symptom onset 

 

• Reperfusion 
: TICI grade 2b/3 should be achieved as early as possible and within 6 hours of stroke onset 
(Class I; Level of Evidence B-R) 
 

• >6 hours from symptom onset + ICA or M1 occlusion 
: the effectiveness is uncertain (Class IIb; Level of Evidence C).  
 

• anterior circulation + contraindications to IV r-tPA + within 6hr 
: reasonable (Class IIa; Level of Evidence C).  

Recommendations (AHA 2015) 
 EVT with a stent retriever 

• There are inadequate data available at this time to determine the clinical efficacy of EVT with stent 
retrievers for those patients whose contraindications are time-based or non-time based (eg, prior 
stroke, serious head trauma, hemorrhagic coagulopathy, or receiving anticoagulant medications). 
(New recommendation) 
 

• M2, M3, ACA, VA, BA, PCA occlusion + within 6hr 
: the benefits are uncertain but reasonable (Class IIb; Level of Evidence C) 
 

• <18 years + large vessel occlusion + within 6hr  
: may be reasonable (Class IIb; Level of Evidence C) 
 

• prestroke mRS score of >1, ASPECTS <6, or NIHSS score <6  + ICA, M1 occlusion 
: the benefits are uncertain, but resonable within 6 hours (Class IIb; Level of Evidence B-R) 
 

• Observing patients after IV r-tPA 
: not required and is not recommended. (Class III; Level of Evidence B-R) 
 

• Use of stent retrievers is indicated in preference to the MERCI device. (Class I; Level of Evidence A). 
 

• The use of mechanical thrombectomy devices other than stent retrievers may be reasonable in some 
circumstances (Class IIb, Level B-NR).  
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Recommendations (AHA 2015) 

• The use of proximal balloon guide catheter or a large bore distal access catheter rather 
than a cervical guide catheter alone in conjunction with stent retrievers may be beneficial 
(Class IIa; Level of Evidence C). 
 

• Angioplasty and stenting of proximal cervical atherosclerotic stenosis or complete occlusion 
at the time of thrombectomy  
: considerable, but the usefulness is unknown (Class IIb; Level of Evidence C). 
 

Recommendations (AHA 2015) 
IA fibrinolysis 

• Use of salvage technical adjuncts including IA fibrinolysis 
 - may be reasonable, if completed within 6 hours of symptom onset 
   (Class IIb; Level of Evidence B-R)  
 

• Initial treatment with IA fibrinolysis is beneficial for carefully selected patients with major 
ischemic strokes of <6 hours’ duration caused by occlusions of the MCA (Class I; Level of 
Evidence B-R).  
 

• A clinically beneficial dose of IA r-tPA is not established, and r-tPA does not have FDA 
approval for IA use.  
 

• IA fibrinolysis initiated within 6 hours of stroke onset in carefully selected patients who have 
contraindications to the use of IV r-tPA might be considered, but the consequences are 
unknown (Class IIb; Level of Evidence C). 
 

Recommendations (AHA 2015) 
Images 

• Emergency imaging of the brain is recommended before initiating any specific treatment for 
acute stroke (Class I; Level of Evidence A). 
 

• If endovascular therapy is contemplated, a noninvasive intracranial vascular study is strongly 
recommended during the initial imaging evaluation 
: should not delay intravenous r-tPA 
 

• The benefits of additional imaging beyond CT and CTA or MR and MRA, such as CT perfusion 
or diffusion- and perfusion-weighted imaging, for selecting patients for endovascular therapy 
are unknown (Class IIb; Level of Evidence C). 
: measures of infarct core, collateral flow status, and penumbra, are beneficial for selecting 
patients for acute reperfusion therapy who are within 6 hours of symptom onset and have an 
ASPECTS <6. 
: beyond 6 hours from symptom onset - controlled trials should be done 
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Journal of Cerebrovascular and Endovascular Neurosurgery

JCEN 논문 투고규정JCEN 논문 투고규정JCEN 논문 투고규정

 1. GENERAL INFORMATION

The Journal of Cerebrovascular and Endovascular Neurosurgery 

(JCEN) is the official journal of the Korean Society of 

Cerebrovascular Surgeons (KSCVS) and the Society of Korean 

Endovascular Neurosurgeons (SKEN). ‘Korean Journal of 

Cerebrovascular Surgery’ was launched in 1998 and ‘Journal of 

Korean Society of Intravascular Neurosurgery’ was in 2006. The 

joint venture between ‘Korean Journal of Cerebrovascular Surgery’ 

and ‘Journal of Korean Society of Intravascular Neurosurgery’ is ef-

fective as of March 2012 with all new publications following the 

Volume, Number, ISSN and EISSN of ‘Korean Journal of 

Cerebrovascular Surgery’ and abbreviated title of ‘J Cerebrovasc 

Endovasc Neurosurg’. This journal publishes papers dealing with 

clinical or experimental works on cerebrovascular disease. Accepted 

papers will include original work (clinical and laboratory research), 

case reports, technical notes, review articles, letters to the editor, and 

other information of interest to cerebrovascular neurosurgeon. 

Review articles can also be published upon specific request by the 

journal. Full text is freely available from: http://the-jcen.org. The 

subscription fee of this journal is free for the members of KSCVS 

and SKEN. Quarterly publication is available in March 31, June 30, 

September 30 and December 31 each year. Full or limited viewing 

of the articles in this journal is abstracted in PubMed/PubMed 

Central, KoreaMed, KoreaMed Synapse, KOMCI, Google Scholar, 

KOFST(ENEST), and EBSCO.

2. EDITORIAL POLICY AND GUIDELINES

1) Duplicate or Redundant Publication

The Council of Science Editors defines redundant publication as 

“reporting (publishing or attempting to publish) substantially the 

same work more than once, without attribution of the original 

source(s)” (CBE Views 1996;19(4):76-77). Characteristics of reports 

that are substantially similar include (1) “at least one of the authors 

must be common to all reports”; (2) “the subject or study pop-

ulations are often the same or similar”; (3) “the methodology is typi-

cally identical or nearly so”; and (4) “the results and their inter-

pretation generally vary little, if at all.” 

Similar to other journals, the JCEN also considers as redundant or 

duplicate publication any work that was previously published in a 

language other than English, unless full disclosure was initially made 

by the authors and the Editor-in-Chief agreed to publish and so iden-

tified this material. A determination of redundant or duplicate pub-

lication will result in immediate rejection of the article and notifica-

tion of the Editor(s) of other journals involved.

2) Plagiarism

The World Association of Medical Editors defines ‘Plagiarism’ as 

the use of others' published and unpublished ideas or words (or other 

intellectual property) without attribution or permission, and present-

ing them as new and original rather than derived from an existing 

source. When an idea or words are taken from abstracts, research 

grant applications, Institutional Review Board applications, or un-

published or published manuscripts in any publication format (print 

or electronic), this misleads the reader as to the contributions of the 

plagiarizer. Since plagiarism is a scientific misconduct, when plagia-

rism is detected at any time before publication, the JCEN Editorial 

Office will request the author to either cite the original source or re-

write the section. If the plagiarism is extensive (i.e.> 25% of the 

original submission), the editors will take appropriate action to notify 

both readers and the author’s employers of the infraction.

3) Double-blind Peer Review System

JCEN operates a double-blind peer review system, where both au-

thors and reviewers remain anonymous. If you submit the revision 

of your manuscript to another Board journal, we can forward the re-

views of your manuscript to the affiliated journal upon request. The 

JCEN editorial board will make the final decision of publication for 

the submitted manuscripts, and can request any further corrections, 

revisions, and deletions to the article text if necessary.

4) Embargo Policy

Strict confidentiality is imposed on all the contents of accepted 

manuscripts and proposed dates of the publications. Before the ar-

ticles appear electronically on the JCEN website or are distributed 

in the printed form of the JCEN journal, the authors are prohibited 

from releasing this information in either print or electronic forms to 

the media (i.e. television, radio, magazines, newspapers, etc.).

Along with the JCEN embargo policy, the authors must abide by 

any external embargo policies on the contents of their manuscripts 
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or data used in the manuscript. With the preceding conditions in 

mind, the authors may present and discuss manuscripts to other clini-

cians/ researchers. Also, do not submit to the JCEN journal if the 

manuscript contains any restrictions that would prohibit prompt pub-

lication upon acceptance. 

 

For the policies on the research and publication ethics not stated 

in these instructions, International standards for editors and authors 

(http://publicationethics.org/international-standards-editors-and 

-authors) can be applied.

 

3. SUBMISSION REQUIREMENTS

All manuscripts must be submitted to the official JCEN website at 

http://the-jcen.org.

 

1) First-time Users

Please click Register in the main homepage at http://the-jcen.org. 

Upon successful registration, an email with your username and pass-

word will be sent. Please save this information for future reference.

2) Returning Authors

Please click Login in the main homepage and login to the JCEN sys-

tem as an author. If your manuscript has satisfied all the requirements 

set forth by the JCEN, follow the directions on the webpage to submit 

your manuscript. You will continually be able to track the progress of 

your manuscript through the JCEN system at http://the-jcen.org.  

If you are experiencing any problems or difficulties, please contact 

the JCEN Editorial Office.

Seong-Rim Kim

Department of Neurosurgery, Bucheon St. Mary's Hospital, The 

Catholic University of Korea, 327 Sosa-ro, Wonmi-gu, Bucheon, 

Gyeonggi-do, 420-717, Republic of Korea

Phone: 82-32-340-7031

Fax: 82-32-340-7391

E-mail: editor.jcen@gmail.com

The “Checklist” for copyright agreement should be downloaded 

from the homepage, and after signature of all authors listed on the 

manuscript, should be scanned with the resolution of 300 dpi to 

make a JPG file. It should be submitted through the JCEN system 

along with manuscript. 

4. MANUSCRIPT PREPARATION

All manuscripts must be written in English. 

The below items should be prepared as separate files. Each file 

must contain a file extension.

∙ Accepted file format for text and table submissions: .doc & 

.docx (Microsoft Word)

∙ Accepted file format for figure submissions: .jpg 

∙ Spacing: Double-spaced (200%)

∙ Typeface: Times/Times New Roman or similar serif typeface.

∙ Body Text Size: 11pt

∙ Page Size: A4

∙ Margin: 3 cm on each side of the text

∙ Do not include author names or their institutions in headers or 

footers.

∙ Include page numbers in the manuscript file starting from the 

abstract in footers.

Please comply with the following guidelines:

∙ CONSORT: Randomized controlled trials

∙ STARD: Diagnostic accuracy studies

∙ STROBE: Observational studies in epidemiology

∙ QUOROM: Systematic reviews

∙ MOOSE: Meta-analyses of observational studies

1) Form of Publication

∙ Original Work: Clinical and laboratory research articles on cere-

brovascular disease.

∙ Case Reports: Clinical cases (individual or a series) should be 

unique and preferably be a first-time report/ a novel finding.

∙ Technical Notes: Relating to, or specializing in medical, prac-

tical, or mechanical arts and applied sciences.

∙ Reviews Articles: Published upon specific request by the journal.

∙ Letters to the Editor: Critical comments are welcomed for cor-

recting errors of published facts and for providing alternative in-

terpretations of published data.

2) Original Research/ Work

Manuscript for original research includes (in this following order) 

: Title page, Abstract, Introduction, Methods, Results, Discussion, 

Conclusions, Acknowledgments/Disclosure, References, Tables, and 

Figure legends. Use these appropriate subheadings within the manu-

script to help improve the organization and readability.

(1) Title page

Include only the ‘Title’ and ‘Running title’ of the manuscript in 

title page.

When the manuscript has accepted, we will request a complete one 

including the followings:

∙ All authors’ full names and academic degrees

∙ Departmental and institutional affiliations for each author

∙ ORCID number for corresponding author
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∙ Information on the previous presentation of the research in con-

ferences

∙ Disclosure of funding, and the source of financial support and 

industry affiliations

∙ Corresponding Author contact information

∙ Manuscript title

∙ Funding Source or Previous presentation

For all sources of financial and/or material support, include the 

following: 1) Full name(s) of the company, incorporation, organ-

izations, etc.; 2) if applicable, grant or contract number; 3) if appli-

cable, names of individual author(s) detailing specific financial 

and/or material support.

If the funding and/or material sources are from the authors’ in-

stitution(s), this information should not be described in the review 

process but must be provided after manuscript acceptance for 

publication.

Include a note stating when and where any portion of the contents 

of the manuscript may have been previously presented (not pub-

lished) [See Example Below]

Example : Portions of this work were presented in abstract form/ 

in poster form as 11th Japanese & Korean Friendship Conference 

on Surgery for Cerebral Stroke, Korean Society of Cerebrovascular 

Surgeons, Seoul, Korea, September 14, 2012.

(2) Abstract 

An abstract, comprising a maximum of 250 words, is required for 

all submissions. Only the original work should be formatted with ap-

propriate four headings : Objective (general or specific goals of the 

study), Methods (methods used to achieve the study goals), Results 

(results/findings of the study), and Conclusions (conclusions drawn 

from the work). Case report, technical notes, historical vignettes, and 

other manuscripts should not be separated into these four headings. 

An abstract should begin with a clear and concise statement of the 

paper’s purpose with subsequent details that support the authors’ 

conclusions. If your manuscript involves a clinical trial, please pro-

vide the registration number of the clinical trial, the name and URL 

of the registry at the end of the Abstract (Not to be considered in 

the maximum 250 word limit). 

Keywords should include 3 to 6 words or phrases to assist in-

dexing and retrieval of the submitted work. It should be based 

on Medical Subject Heading (MeSH) of Index Medicus : 

http://www.nlm.nih.gov/mesh/MBrowser.html. 

Running head also contains no more than 6 words in English. 

(3) Introduction 

This section clearly states the purpose of the study, concisely dis-

cusses the rationale for the undertaking, and briefly summarizes the 

review of the literature. Excessive details of any pertinent back-

ground information should be reserved for the Discussion section. 

Limit the use of direct quotations and expressions from the review 

of the literature. 

(4) Materials and methods

Materials and Methods section should include sufficient details of 

the design, objects, and methods of the article in order, as well as 

the data analysis strategies and control of bias in the study. The au-

thors should identify any statistics software and statistical test used 

to analyze the data, and provide the prospectively determined p-val-

ue that was taken to indicate a significant difference. Statistical mis-

conduct may lead to wrong conclusion. Therefore, when any stat-

istical misconduct is suspected, we will request raw data, which will 

be reviewed by specialists for statistics.

Human Studies:

With any studies involving humans, please state the following in 

this section: 1) Approval of the study by the local institutional re-

view board (IRB) and 2) Acknowledgement of obtaining informed 

consent. Also, please provide the registration number of the clinical 

trial, the name and URL of the registry. Although data or images 

identifying the study patients and/or volunteers are generally for-

bidden in the manuscript, if any identifying data or images are in-

cluded in the manuscript, the authors must also submit a signed re-

lease form, permitting publication in both print and electronic ver-

sion from the study patient/volunteer or person authorized to give 

consent. 

Animal Studies:

Please refer to the Guide for the care and Use of Laboratory ani-

mals (Institute for Laboratory Animal Research, National Research 

Council. Washington, DC: National Academy Press, 1996) for de-

tailed standards of conducting an animal research. With any studies 

involving animals, please state in this section that the study was per-

formed in accordance with those standards and the study animals 

were humanly treated and handled in the study.

Our JCEN Editorial Board members reserve the right to judge the 

appropriateness of all studies on humans and animals. Please refer 

to Special Consideration for additional information and guidelines 

for patient confidentiality and manuscript submission of human and 

animal studies, Also be mindful that as a condition of publication in 

the JCEN, the authors agree to share all materials, methods, and data 

for future laboratory experiments and clinical trials to either re-

produce or verify the study. 

(5) Results

This section reports on the current study’s findings in an orderly 

manner following the Methods section. The concise summary of all 

the significant findings should not refer to or include any previous 

literature or investigations. The authors should describe logically 

their results of observations and analyses performed using method-
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ology given in the previous section and provide actual data. For bio-

metric measurements in which considerable amount of stochastic 

variation exists a statistical treatment should be used in principle. 

Experimental results should be described using Arabic numbers and 

the SI unit system. Actual p-values should be reported rather than 

threshold.

(6) Discussion

This section not only presents any major findings of the study but 

also clearly and concisely details their significance. Discussion is a 

reiteration of the Methods and Results sections, but offers original 

insights and significance about the specific findings in the study. The 

authors may wish to use subheadings for organization and 

readability.

(7) Conclusions

This section restates the major findings of the study and details 

any potential implications and/or applications.

(8) Acknowledgments

This section is to acknowledge those who have made contribution 

to the study but do not qualify for authorship [Refer to Authors and 

Contributors in Special Considerations for the criteria for author-

ship]. Lab technicians, data collectors, medical editors, and any em-

ployees from sponsoring agencies and industries are some examples 

used in the past. For each acknowledged person, please specify the 

type of contribution made.

(9) Disclosure

This section is reserved to state a potential conflict of interest (i.e. 

financial, professional, personal, etc.). If no conflict of interest exists 

or could be construed as existing, under the Disclosure section, 

please state the following : “The authors report no conflict of inter-

est concerning the materials or methods used in this study or the 

findings specified in this paper.”

(10) References 

All references should be alphabetized by the first author’s last 

name. Only references cited in text must appear in the reference list 

and marked in the form of superscript at the end of the sentences 

they were used in text. The domestic reference should be cited in 

English language. When a work has six or less authors, cite the names 

of all authors. When a work has over six authors, cite the first six 

authors’ name followed by “et al.” JCEN reference style is in ac-

cordance with the reference style of the national Library of medicine 

(NLM). Please refer to http://www.nlm.nih. gov/citingmedicine. 

Abbreviations for journal titles should be congruent with the style of 

Index Medicus.

When choosing references to use, consider only published and 

easily accessible articles. If the references are not properly formatted 

according to the JCEN requirements, the manuscript will be returned 

to the author for correction.

Please do not include the following in the References section:

∙ software

∙ equipment manuals/ drug information

∙ secondary citations

∙ any unpublished data: Manuscripts or portion of the data therein 

that have been submitted to a journal, but not yet published. 

This also includes electronic publication (i.e. e-pub). 

The JCEN verifies the completeness and accuracy of all references 

during the editing process. The authors are responsible for all the 

contents of their references, and we will contact you and request a 

copy of verification for all unavailable references. We also recom-

mend a prompt response from the authors to avoid any delays in the 

publication process. We will remove all references without verification. 

Authors must include in the References section all the references cit-

ed in the text body.

Examples of references:

Journal

Coubes P, Cif L, El Fertit H, Hemm S, Vayssiere S, Picot MC, 

et al. Electrical stimulation of the globus pallidus internus in patients 

with primary generalized dystonia: long-term results. J Neurosurg. 

2004 Aug;101(2):189-94. 

Authored Book

Jefferson G. The Invasive Adenomas of the Anterior Pituitary. 

Springfield, IL. Charles C Thomas, 1995, p. 56-60. 

Article or Chapter in an Edited Book

Bloodworth JMB Jr, Kovacs K, Horvath E. Light and electron mi-

croscopy of pituitary tumors, in Linfoot JA (ed). Recent Advances 

in the Diagnosis and Treatment of Pituitary Tumors. New York: 

Raven Press, 1979. p. 141-59.

(11) Tables and figures legend

They should contain sufficient details as to be intelligible without 

reference to the main text. Each table should be printed on a sepa-

rate sheet. 

All tables must be in English and contain enough information to 

be understood without referring back to the main text. Make sure all 

tables are created, formatted, and edited on Microsoft Word. Each 

table contains a table number, title, appropriate citations of table text, 

correct scientific notation (if applicable) and description in the table 

legend (in alphabetical order) of all abbreviations and symbols used. 

Table footnotes should be properly indicated with superscript sym-

bols in sequence: *, †, ‡, §, ∥, ¶, **, ††, ‡‡. All units of measure-
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ments and concentrations should be included.

For Literature Review Tables: All references should be listed in 

the first (left) column by first author’s last name et al. (if necessary), 

and the year of publication (i.e. Kim et al., 2012). Do not use num-

bers to cite references in the table. Make sure all references in the 

table are cited appropriately in the Reference section.

For all figures, the authors must provide figure legends. They 

should be in present tense and should not repeat information found 

within the text. All figure legends consist of the following : 1) Type 

of Figure (i.e. magnetic resonance (MR) image, Northern blot, pho-

tomicrograph, or bar graph); 2) Key Features/ Findings. Please make 

sure to include the definitions of all abbreviations and/or labels. For 

all photomicrographs, clearly state the staining technique used and 

the original magnification (e.g. Masson trichrome, original magnifi-

cation X 200). For all electron micrographs, include a bar with a 

legend indicating the distance that bar represents (e.g. Bar = 5 ㎛) 

or a statement specifying the original magnification. Place the figure 

legends at the end of the manuscript following the Reference section. 

(12) Open Researcher and Contributor ID (ORCID)

“ORCID is an open, non-profit, community-driven effort to create 

and maintain a registry of unique researcher identifiers and a trans-

parent method of linking research activities and outputs to these 

identifiers.” ORCID gives to you a persistent digital identifier which 

distinguishes from other researchers. Your work is recognized 

through integration in key research workflows. And application pro-

gramming interfaces (APIs) which support system-to-system commu-

nication and authentication make automatically linked with your 

manuscripts. You can easily get ORCID ID. http://www.orcid.org. If 

you want more information about ORCID, please visit as below. 

http://orcid.org/about.

3) Case Reports

The case reports, presenting on 5 cases or fewer, are organized in 

the following order : Title page (the first page), Abstract, Introduction, 

Description of Cases, Discussion, Conclusions, References, Tables, 

and Figures or Illustrations. If necessary, subheadings for the Case 

Report(s) section (i.e. History, Examination, Operation, Pathological 

Findings, and Postoperative Course) can be used. Apply all afore-

mentioned submission and formatting requirements in preparation for 

submission.

4) Other Types

There is no word limit for these types of articles. If appropriate, 

Abstract, Introduction, and Methods sections should be included 

along with any additional sections. All aforementioned submission 

and formatting requirements apply. 

5. FIGURES AND ILLUSTRAIONS

We strongly encourage the authors to provide publication-quality, 

high-resolution images to ensure the highest-quality reproduction of 

the figures in the JCEN. However, we are not responsible for the 

quality of images in print if the submitted figures do not satisfy the 

JCEN’ recommendation/ requirements. If you have questions, please 

consult a graphics specialist.

1) File Requirements

Photographs should be submitted individually (Namely, if Figure 

1 is divided into A, B, C and D, do not combine them into one, 

but submit each of them separately). If the quality of the photo-

graphs is considered as inappropriate for printing, resubmission of 

them can be requested by the journal. Authors should submit figures 

in black and white if they want them to be printed in black and 

white. Authors are responsible for any additional costs of producing 

color figures. The description of each figure should be stated sepa-

rately and attached to the end of the article text.

Submitted as a separate file, each figure must be saved with an 

appropriate figure number as the file name (i.e. Fig. 1A.jpg). If the 

figure contains more than one part, authors should combine them in 

the correct orientation, and for all figures containing more than 2 

parts, please designate appropriate letters to figure parts. 

2) Resolution

For JCEN submission, publication-quality figures should be at the 

following resolutions:

∙ Line Art (Image composed of lines and text without tonal or 

shaded areas): 1200 dpi

∙ Halftones (A continuous tone photograph, which contains on 

text): 300dpi

∙ Combo (Image contains halftone+ text or line art elements) : 

600dpi

∙ PMC: 500dpi  

3) Color Mode

The JCEN requires the RGB color mode for all color files. 

4) Fonts

The authors are responsible for all spelling error in the figures. 

Please check all figures for spelling errors before submission. If we 

detect a spelling error that cannot be corrected, we will return the 

figure to the authors for correction. We recommend a prompt re-

sponse from the authors to avoid any delays in the publication 

process.
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5) Photographs

The JCEN requires omission of all identity revealing information 

in photographs of all study participants (patients or healthy volun-

teers). For all submissions with photographs leading to identification 

of the participants, the authors must obtain the patient consent form. 

If the participant is younger than 20 years of age, infirm, or dead, 

an authorized guardian must sign the form. See Studies Involving 

Humans in Special Considerations for more information. We request 

that the authors either fax or email the signed consent forms to the 

Editorial Office, or upload with the submission files.

6) Electron Micrographs and Photomicrographs

For submission with electron micrographs, please provide measure-

ment bars indicating the original magnification and with photomicro-

graphs, please include a legend stating the original magnification and 

the type of staining method used.

6. ADDITIONAL FORMS FOR SUBMISSION

The authors must submit ‘Registration and Copyright Assignment 

Agreement Form’ (Download at http://the-jcen.org) and ‘ICMJE 

Form for Disclosure of Potential Conflicts of Interest’ (Download at 

http://www.icmje.org/coi_disclosure.pdf). The authors can upload 

these completed and signed forms during submission. For all missing 

documentations, the authors will be contacted by the JCEN Editorial 

Board. Therefore, it is important for the corresponding author to ver-

ify his/her email, as well as the contact information of all of the 

coauthors. If an author is deceased prior to publication of the manu-

script, we require that next of kin complete and sign ‘Registration 

and Copyright Assignment Agreement Form’ and ‘ICMJE Form for 

Disclosure of Potential Conflicts of Interest’ on behalf of the de-

ceased author.

7. ACCEPTED MANUSCRIPTS 

After the manuscript has been accepted for publication, the corre-

sponding author must be available to respond to questions that may 

arise during editing and composition. Therefore, it is important for 

the corresponding author to confirm his/her email address before 

submission and to check emails regularly. If there are changes to in 

your email address or phone and fax numbers, notify the Editorial 

Office promptly. 

1) Page Proofs/ Electronic Proofs

The JCEN will send page proofs in a PDF file to authors for re-

view and correction. Please note that corrections or approval of the 

proofs must be returned by email within 72 hours of receipt because 

we cannot guarantee the inclusion of the corrections past the 72-hour 

deadline. Since the JCEN policy is that all submitted manuscript is 

edited to comply with JCEN style, stylistic changes cannot be made 

at this time. Moreover, we may require an additional review, delay-

ing publication of manuscript if the author wishes to make last-mi-

nute rewrites or substantial alterations to the Results and Conclusions 

sections.  

2) Reprints 

The reprint order form is available on the JCEN homepage. 

Authors will have access to this form when we send an email notifi-

cation for accessing their page proofs. Please note that the JCEN 

Editorial Office does not accept reprint orders; all inquiries regarding 

reprints should be directed to Hyun-Sook Lee at IB Planning (Tel: 

82-2-2274-9275; E-mail: ib9275@ibmed.co.kr).

3) Publication Charge

As of 2013, the publication fee is US$100. This is subjected to 

change according to the society’s financial situation. 

4) Charge for Printing Color Figures

The JCEN does not charge for black and white figures in the print 

version of the paper or for inclusion of color figures in the online 

version. 

However, for all authors regardless of membership, color printing 

fee is US$25.00 for the first and second page and US$20.00 for 

each additional page. If the author wishes to include color figures 

in the print version of the paper, please contact Hyun-Sook Lee at 

IB Planning (Tel: 82-2-2274-9275; E-mail: ib9275@ibmed.co.kr). 

8. SPECIAL CONSIDERATIONS

1) Authors and Contributors 

(1) Authorship

The JCEN agrees with the International Committee of Medical 

Journal Editors (ICMJE) that authorship should reflect all 3 of the 

following criteria:

∙ Substantial contributions to conception and design, or acquis-

ition of data, or analysis and interpretation of data

∙ Drafting the article or revising it critically for important in-

tellectual content

∙ Final approval of the version to be published (Uniform 

Requirements for Manuscripts Submitted to Biomedical 

Journals: Writing and Editing for Biomedical Publication at 

http://www.icmje.org.) 

Please obtain completed and signed copy of the Copyright 

Assignment forms for all listed authors to acknowledge their con-

tributions to the paper. 

For all the manuscripts under peer review or during manuscript 
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production, all authors must approve in writing to add or remove an 

author’s name and to change the listed order of the authors. The 

manuscript should also note any authors deceased at the time of sub-

mission, and the corresponding author is responsible for obtaining a 

completed Copyright Assignment and Conflict of Interest forms from 

the person who inherited copyright on the decreased author’s behalf. 

Please refrain from excessive authorship. 

Addition or removal of an author’s name during peer review or 

manuscript production must be approved in writing by all authors. 

Any change in the order of authors listed should also be approved 

in this manner. If an author is deceased at the time of submission, 

this should be noted and the person who inherited copyright (usually 

the author’s next of kin) should complete the Copyright Assignment 

and Conflict of Interest forms on the deceased author’s behalf. 

Excessive authorship is not viewed favorably by the Editor-in-Chief 

or the Editorial Board members.

(2) Group authorship

If the submitted manuscript is a large-sized study (e.g. multisite or 

multinational clinical trials) with numerous researchers and clini-

cians, each group should designate one or two investigators who will 

be responsible for the contents of the manuscript to partake in writ-

ing the manuscript. All authors selected from a group should meet 

the three criteria for authorship and sign the Copyright assessment 

form. If the listed author represents a study group, the submitted 

manuscript should include the phrase “on behalf of the [name of the 

study group]” next to the author’s name. Please include in the 

Appendix section all researchers and clinicians involved in the study 

under appropriate the affiliated group. 

(3) Authors of manuscripts on clinical trials

Please include all pertinent data and information related to the 

clinical trials in the manuscript. 

If any of the authors in the submitted manuscript is sponsored by 

manufacturers of either drugs or surgical devices, please include the 

submission letter stating total access to all data and data analysis 

was given and no influence or bias from this sponsorship occurred.

(4) Corresponding author 

The corresponding author is responsible for representing all au-

thors listed in the manuscript, for the integrity of the study and sub-

mitted manuscript, and future correspondences with JCEN 

Editor-in-Chief and Editors. It is critical that during the peer-review 

process, the corresponding author communicates any suggested re-

visions by JCEN to all authors of the study. Once the manuscript 

is accepted and is in the editing and revision process, JCEN will 

chiefly contact the corresponding author for all inquiries and 

approval. JCEN Editorial Office communicates via email so please 

make sure the most accurate and updated email address of the corre-

sponding author is given at the time of submission. 

(5) Other contributors

For all contributors that do not meet the three criteria for author-

ship should be mentioned in the Acknowledgments section. The cor-

responding author is responsible for obtaining and keeping all writ-

ten permissions from contributors in the Acknowledgments section.

2) Originality of Work and Attribution to Other Works 
Quoted or Paraphrased 

JCEN allows authors to submit studies that have been published 

in a brief abstract or presented at a scientific meeting or in a 

webcast. However, we strongly encourage submission of work that 

has not been previously published in whole or in part. Please avoid 

submission of work that is built upon work done in a previous proj-

ect or is a duplicate publication (publication of material that sub-

stantially overlaps material already published in print or electroni-

cally). If any part of the manuscript is a duplicate publication, the 

authors must notify the JCEN Editor-in-Chief at the time of sub-

mission and upload a copy of the previous work at the time of sub-

mission or at the request of the reviewers. 

All paraphrases and quotes (less than 200 words) from other stud-

ies must be referenced in the Reference section of the paper. If the 

authors wish to include a long quote (more than 200 words), please 

obtain permission from the copyright owner. In any cases, please 

avoid copyright infringement. 

3) Suspicion of Scientific Misconduct

For all suspected or alleged scientific misconduct, JCEN reserves 

the right to forward that manuscript to an appropriate authority (such 

as the authors’ institution[s] or the study’s funding agency[ies]) for 

investigation. If scientific misconduct is proven, JCEN reserves the 

right to retract the published article. 

4) Sharing of Resources and Data

Authors must agree to share the methods and materials necessary 

to reproduce laboratory experiments and clinical trials, to verify and 

build on the findings of the studies, to use in academic and non-

commercial research as a condition of publication. 

(1) Methods

This section includes sufficient details of the methods used in the 

study for repetition by qualified investigators. While it is appropriate 

to refer to previous works with similar materials and methods, this 

section should include enough information for the reader to under-

stand methods used to achieve the study goals without referring to 

other authors’ works. 

For methods that have been previously published in another article 
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or book, please cite that publication along with a brief description 

of the methods provided in the manuscript. This brief description 

should contain enough information for the reader to understand the 

methods used. For extra information that would beneficial for repli-

cation of this study should be made available for use by other re-

searchers via an accessible database, personal/ professional website, 

email, or other means.

(2) Materials

For academic and noncommercial research purposes, the authors 

are expected to freely share materials generated in their laboratories, 

such as cell lines, reagents, and other items that are not readily 

available. For all materials, the authors are expected to identify the 

source/ provider of the materials. 

(3) Data

For academic and noncommercial research purposes, the authors 

must make their data (i.e. high-resolution structural data and nucleo-

tide sequences) available insofar as possible. 

For all clinical trials and studies involving microarrays, registration 

is required. The registry name and number must be specified in the 

manuscript and in the appropriate place in the manuscript submission 

site. See Studies Involving Humans for additional information. 

5) Studies Involving Humans

All submitted manuscripts to JCEN involving patients or healthy 

volunteers must adhere to the principles set forth in the World 

Medical Association Declaration of Helsinki 

(http://www.wma.net/en/30publications/10policies/b3/index.html). 

Please include in the Methods section that the protocol followed ad-

heres to these principles. 

(1) IRB approval

Please include in the Methods section a statement showing that the 

relevant institutional review board (IRB) or ethics committee ap-

proved the study protocol. At the time of submission, the human 

subjects’ assurance number or equivalent identifier is required.

(2) Informed consent

Please include in the Methods section a statement showing that in-

formed consent was obtained from the study participant (patient or 

healthy volunteer) or, in the case of an underage (younger than 20 

years of age) or incapacitated participant, from the person authorized 

to give consent (i.e. the legal guardian or next of kin).

(3) Clinical trials

In accordance with ICMJE, all interventional clinical trials (A pro-

spective study involving at least 1 treatment group and 1 comparison 

group receiving another treatment or no treatment) should be 

registered. Please include the registration number of the clinical trial 

and the name and URL of the registry in the Methods section of the 

manuscript and at the end of the Abstract. JCEN cannot accept 

manuscripts for review for unregistered clinical trials before patient 

enrollment. Please refer to the World Health Organization 

(http://www.icmje.org/update_May05.html#table1) to provide the 

minimal registration data set. All specific sources of funding for the 

clinical trial should be clearly stated in their manuscripts. For report 

on randomized trial results, please refer to the Revised CONSORT 

Statement and follow the design of the CONSORT flow chart and the 

checklist of items to include (http://www.consort-statement.org/con-

sort-statement/).

6) Confidentiality of Patient Identity

The use of personal information in JCEN journals must be comply 

with the Personal Information Protection Act, available online at 

www.law.go.kr

(1) Names and identifiers

All patients and healthy volunteers must remain anonymous (See 

‘Exceptions’). Any names, initials, dates of birth, resident registra-

tion numbers, or other coding numbers revealing the reader to pa-

tients’ or healthy volunteers’ identity should not be included in the 

manuscript’s text, figures, and tables and in any supplementary 

materials. The JCEN requires specific dates of hospital stay to be 

excluded, but allows month and year showing the time course of a 

disease or treatment.

(2) Photographs, imaging studies 

All photograph or imaging data revealing the identity of all study 

participants (patients or healthy volunteers) must be excluded. For 

preserving patient confidentiality, it is not sufficient to use photo-

graphs that only mask out their eyes. The general rule of thumb is 

that the study participants viewing photographs for submission 

should not be able to readily identify themselves. All patient/volun-

teer names, identifying numbers, and dates of imaging studies must 

be excluded. 

(3) Pedigrees

When submitting pedigrees to the JCEN, the authors are required 

to conceal the identity of the patients and their family members. 

Preserving the scientific integrity of the report, the authors may re-

port less specific data for protection of patient confidentiality. Please 

state omission of identifiable information for patient confidentiality 

in the manuscript. 

(4) Exceptions - use of identifiers

For all manuscripts containing recognizable images or other identi-

fiable data, the JCEN require the authors to obtain a written approval 

of publication (in print and electronic forms) of identifiable in-
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formation from the study participant or, in the case of participants 

younger than 20 years of age or incapacitated/ deceased, the authors 

may obtain the written approval of publication from the legal guard-

ian or next of kin, respectively.

7) Studies Involving Animals

The JCEN requires all studies involving animals follow the Guide 

for the Care and Use of Laboratory Animals (Institute for Laboratory 

Animal Research, National Research Council. Washington, DC : 

National Academy Press, 1996 (http://www.nap. edu/open-

book.php?record_id=5140) and adhere to the Animal Protection Act, 

Clinical Trial Animals Act, Enforcement Decree of Clinical Trial 

Animals Act, Enforcement Rule of Clinical Trial Animals Act, and 

other federal, state/province, and local laws and regulations. In the 

Methods section of the manuscript, please provide the number of an-

imals were used, brief description of their living conditions (i.e. 

housing, food and treatment protocol), type and amount of sedation- 

or anesthesia-inducing agent used, and if applicable, the sacrifice 

protocol. The JCEN expects all animal studies receive the approval 

of the local institutional animal care and use committee (IACUC) or 

equivalent for IACUC approval number or equivalent must be en-

tered during the JCEN manuscript submission.

8) Other Considerations

(1) Studies involving microarrays

Please adhere to MIAME (minimum information about microarray 

experiment) standards (http://www.mged.org/Workgroups/ MIAME/mi-

ame.html) for conducting microarray studies. Please ensure that the ac-

cession numbers and repository names are included in the manuscript.

(2) Studies involving high-resolution structural data and nucleotide 

sequences

The authors are expected to use accessible databases (i.e. the Protein 

Data Bank (http://www.rcsb.org/pdb/home/home.do), database mem-

bers of the International Nucleotide Sequence Database Collaboration 

(GenBank, the European Molecular Biology Laboratory [EMBL], and 

the DNA DataBank of Japan [DDBJ]; http://www.insdc.org/) to de-

sign and conduct studies involving high-resolution structural Data 

and nucleotide sequences. Please ensure that the accession numbers 

and repository names are included in the manuscript.

(3) Studies involving embryonic human stem cells

The JCEN also accepts studies involving embryonic human stem 

cells for publication if the conducted studies satisfy the applicable 

national, state/province, and local laws and regulations. Please pro-

vide a statement in the Methods section of the manuscript expressing 

adherence to such laws and regulations.

(4) Studies involving recombinant DNA

Please refer to the Guidelines for Research Involving Recombinant 

DNA Molecules issued from the US National Institutes of Health 

(http://grants.nih.gov/grants/guide/notice-files/ NOT -OD-02-052.html). 

The authors also should ensure that all local laws and regulations are 

met. In the Methods section of the manuscript, statements, showing 

that the study protocols satisfy these principles and regulations are 

required.

(5) Systematic reviews and meta-analyses

Please review the PRISMA Statement (http://www.prismastate 

ment.org/statement.htm) before submission.

9. DISCLAIMER 

For all articles published in print in the JCEN journals and online 

at http://the-jcen.org, the JCEN and Editors are not held responsible 

for the views and opinions expressed by the individual authors. All 

advertisements in the publication are not for endorsement of 

products. Once the authors submit manuscript to the JCEN for re-

view, they are consenting to the JCEN’ rights to check for plagia-

rism and upon any detected infractions, to take appropriate actions 

at our discretion. 



Registration and Copyright Assignment Agreement FormRegistration and Copyright Assignment Agreement FormRegistration and Copyright Assignment Agreement Form

Article Title :         

                 

Authors’ Hospital Name :         

First Author’s Name (Last Name, First Name) :         

Authors’ Checklist

1. We (Authors) will submit the above article in JCEN, and deliver the article copyright to JCEN in case of 

publish.

2. We (Authors) have all authority except copyright, especially patent apply or the authority of using part or 

all articles in writing future article.

3. We (Authors) do devotion exact and intelligent to this article and have responsibilities about contents of 

article

4. This article never published before and have no plan to be submitted the other journal now or to be 

submitted in next.

Date (yy/mm/dd) Name (Last Name, First Name) Sign

1stAuthor

2ndAuthor

3rdAuthor

4thAuthor

5thAuthor

6thAuthor

 

After fill out the form above, scan this form as 300DPI, jpg file. And upload the file as the name of 

‘checklist’.




