




대한뇌혈관내수술학회(SKEN), 대한신경중재치료의학회(KSIN) 회원 여러분 

안녕하십니까!

따뜻한 봄날의 여유를 잠시 느낄 겨를도 없이 여름의 문턱이 얼마 머지않아 보

입니다. 작년 광주에서 처음으로 대한뇌혈관내수술학회와 대한신경중재치료의

학회가 성황리에 진행했던 춘계합동학술대회가 올해는 대전에서 개최됩니다. 

지난 학회의 경우 뇌혈관기형과 뇌동정맥기형의 기초부터 임상까지의 모든 영

역을 심도 있게 다루었고 연관된 증례토론을 통해 우리 회원들의 만족도를 높

일 수 있었다고 판단됩니다. 

올해 5월 12일 대전에서 두 번째로 개최되는 춘계합동학술대회에서는 "Focused update on acute ischemic 

stroke management" 라는 테마로 최근 AHA/ASA에서 대폭 수정되어 발표된 치료 가이드라인에 대해 공유

하고 이런 결과가 나오기 까지 많은 영향을 끼쳤던 DAWN trial이나 DEFUSE trial 등의 연구결과들에 대해 토

론하고 향후 새롭게 대비해야 할 사항들에 대해 회원들의 consensus를 모으는 시간을 갖도록 하겠습니다. 항

상 stroke과 관련된 응급환자들을 치료하시느라 밤낮으로 고생하시는 회원 여러분들의 노고에 경의를 표하면

서 이번 춘계합동학술개회를 통해 학문적인 교류뿐 아니라 양 학회 회원들간의 친목을 도모하고 우정을 나눌 

수 있는 소중한 시간이 되기를 기대합니다. 

또한 이번 춘계합동학술대회 전날인 5월11일 서울에서는 pre-conference symposium & hands-on 

workshop 형식으로 intracranial arterial stenosis(ICAS) 영역의 전문가들을 모시고 서로의 의견을 교환 할 수 

있는 별도의 모임도 준비하였으니 관심 있는 양 학회 회원들, 특히 젊은 회원들의 적극적인 관심과 참여 부탁 

드리겠습니다.

        

그럼 계절의 여왕 5월, 대전에서 뵙기를 고대하겠습니다! 감사합니다.

  

대단히 감사합니다.

 

대한뇌혈관내수술학회 회장 고준석

인사말



존경하는 대한뇌혈관내수술학회, 대한신경중재치료의학회 회원 여러분,

 

제 2회 SKEN-KSIN 합동춘계학술대회를 개최하게 되어 진심으로 기쁩니다.

양 학회의 전임 회장님들과 운영위원회에서 춘계학술대회를 같이 하기로 뜻을 

모아, 작년에 전남대학교병원에서 첫 번째 합동학술대회를 성공적으로 개최했

고, 올 해 두 번째 학술대회를 개최하게 되었습니다. 우리나라에서 중추신경계 

혈관질환에 대해 거의 같은 방법의 중재적(혈관내) 치료를 시행하는 전문가들

의 모임인 양 학회가 학술대회를 같이 하는 것은 큰 의미가 있다고 생각합니다. 양 학회가 이번과 같이 지속

적인 공동작업을 통한 만남과 협의를 계속 하고, 그 분야를 넓혀 간다면, 서로 이해가 부족해서 생길 수 있는 

일들은 줄어들 것이고, 나아가서 뇌혈관질환으로 생명과 정상적인 삶에 위협을 받는 환자들을 위해 최선의 치

료를 제공할 수 있을 것으로 믿습니다.

그런 의미에서 이번 두 번째 합동학술대회는 공동작업의 지속성이라는 면에서, 첫 번째 대회 못 지 않게 큰 

의미가 있다고 생각합니다. 이번 기회를 통해 양 학회 회원들이 학문적 배움뿐 만 아니라, 서로간의 이해를 증

진시킬 수 있는 좋은 계기가 될 수 있기를 기대합니다.

마지막으로, 이번 두 번째 합동춘계학술대회를 준비하는데 수고하신 대한뇌혈관내수술학회 임원진 여러분께 

감사의 말씀 드립니다.

 

대한신경중재치료의학회 회장 김병문

인사말



2018 대한뇌혈관내수술학회 임원진

명예회장

직 위 성 명 소 속

명예회장 백민우 인봉의료재단 뉴고려병원

회장

직 위 성 명 소 속

회장 고준석 강동경희대학교병원

상임이사

직 위 성 명 소 속

총무 신승훈 분당제생병원

학술 장철훈 영남대학교병원

정책 강현승 서울대학교병원

간행 김성림 가톨릭대학교 부천성모병원

보험
박석규 순천향대학교 서울병원

권현조 충남대학교병원

수련교육 권순찬 울산대학교병원

재무 김영우 가톨릭대학교 의정부성모병원

인증위원장 이호국 한림대학교 강남성심병원

진료지침 임용철 아주대학교병원

대외협력 윤석만 순천향대학교 천안병원

국제교류 김대원 원광대학교병원

전산정보 조준성 단국대학교병원

회원관리 장인복 한림대학교 평촌성심병원

홍보 유승훈 울산대학교 강릉아산병원

연보·학회사편집 김태곤 차의과대학교 분당차병원

다기관연구 황교준 한림대학교 한강성심병원

회칙개정 이형중 한양대학교병원

법제윤리 전영일 건국대학교병원

광주/전라지회 김태선 전남대학교병원

대구/경북지회 강연구 에스포항병원

대전/충청지회 조준성 단국대학교병원

부산/울산/경남지회 정진영 동의의료원

감사 고준경 부산대학교병원

간사 정준호 연세대학교 세브란스병원

운영위원

전임회장단

직 위 성 명 소 속

학술위원회

정영진 영남대학교병원

박중철 울산대학교 서울아산병원

조수희 울산대학교 강릉아산병원

신희섭 강동경희대학교병원

박근영 연세대학교 세브란스병원

이재일 부산대학교병원

강동훈 경북대학교병원

박상규 가톨릭대학교 인천성모병원

최규선 한양대학교병원

인증위원회

이호국 한림대학교 강남성심병원

신동성 순천향대학교 부천병원

신희섭 강동경희대학교병원

전홍준 한림대학교 강동성심병원

김소연 가톨릭관동대학교 국제성모병원

오인호 중앙보훈병원

안준형 한림대학교 평촌성심병원

직 위 성 명 소 속

초대, 제2대 백민우 인봉의료재단 뉴고려병원

제3대 김영준 단국대학교병원

제4, 5대 권도훈 울산대학교 서울아산병원

제6대 안성기(작고) (전) 한림대학교 성심병원

제7대 신용삼 가톨릭대학교 서울성모병원

제8대 권오기 분당서울대학교병원

제9대 김범태 순천향대학교 부천병원

제10대 성재훈 가톨릭대학교 성빈센트병원



직 책 성 명 소 속

회장 김병문 연세대학교 세브란스병원

부회장 서상현 연세대학교 강남세브란스병원

총무 서상일 고려대학교 구로병원

학술
윤웅 전남대학교병원

김태곤 차의과학대학교 분당차병원

재무 정철규 분당서울대학교병원

정책 노홍기 건국대학교병원

교육
이영준 한양대학교병원

박근영 연세대학교 세브란스병원

진료지침 정해웅 인제대학교 부산백병원

홍보
원유동 가톨릭대학교 의정부성모병원

전홍준 한림대학교 강동성심병원

보험
류창우 강동경희대학교병원

김병준 고려대학교 안암병원

간행 이진수 아주대학교병원

편집위원장 서대철 서울아산병원

감사 인연권 가톨릭대학교 성빈센트병원

간사 김진우 인제대학교 일산백병원

구분 명 단

학술
위원회

위원장 
윤웅 (전남대학교병원 영상의학과), 
김태곤 (차의과대학교 분당차병원 신경외과)

위   원 
곽효성 (전북대학교병원 영상의학과) 
이웅재 (양지병원 영상의학과)
백병현(전남대학교병원 영상의학과) 
연제영 (삼성서울병원 신경외과)
박정현 (동탄성심병원 신경외과) 
백장현 (국립암센터, 신경과)

홍보
위원회

위원장 
원유동 (가톨릭대학교 의정부성모병원 영상의학과)
전홍준 (한림대학교 강동성심병원 신경외과)

위   원 
채길성 (봉생병원 신경외과) 
허원 (명지병원 신경외과) 
송지혜 (건양대학교병원 신경외과)

교과서
편찬

위원회

위원장 
김의종 (경희대학교병원 영상의학과)

간   사 
원유동 (가톨릭대학교 의정부성모병원 영상의학과)

위   원 
조영대 (서울대학교병원 영상의학과) 
김현정 (가톨릭대학교 대전성모병원 영상의학과)

진료지침
위원회

위원장 
정해웅 (인제대학교 부산백병원 영상의학과)

간   사 
박정진 (건국대학교병원 신경과)

위   원 
김창현 (계명대학교 동산의료원 신경외과) 
백진욱 (인제대학교 부산백병원 영상의학과) 
이경식 (충북대학교병원 영상의학과)      
정승욱 (창원경상대학교병원 신경과) 
정우상 (아주대학교병원 영상의학과)

2018 대한신경중재치료의학회 임원진

운영위원

역대 회장

구 분 성 명 소 속

초대회장 설혜영 고려대학교 구로병원

제 2대 회장 김동익 차의과학대학교 분당차병원

제 3대 회장 이남준 고려대학교 안암병원

제 4대 회장 한문희 서울대학교병원

제 5대 회장 변홍식 성균관대학교 삼성서울병원

제 6대 회장 서대철
서울아산병원, 

울산대학교의과대학

제 7대 회장 김용선 경북대학교병원

제 8대 회장 전   평 성균관대학교 삼성서울병원

 제 9대 회장 김범수 가톨릭대학교 서울성모병원

제 10대 회장 백승국 양산부산대학교병원



발표자 및 좌장 준수사항

발표자 준수사항

좌장 준수사항

1. 한 연제당 발표시간은 아래와 같습니다. 활발한 토론을 위하여 시간을 엄수해 주시기 바랍니다.

-Session I : 6분 발표, 4분 토론

-Session II : 25분 발표, 5분 토론

-Session III : 35분 발표, 5분 토론

-Session IV : 10분 발표, 5분 토론

-Session V : 6분 발표, 4분 토론

2. 사전에(최소한 발표 30분 이전에 회의장으로) 발표하실 자료를 제출바랍니다.

3. Computer projection은 single projection만 가능합니다.

4. 발표 시 개인 노트북은 사용할 수 없습니다.

1. 시간을 엄격히 지켜 주십시오.

2. 한두 사람에 의해 토론이 독점되지 않도록 진행하여 주십시오

3. 토론이 없을 경우를 대비하여 좋은 토론 내용을 미리 준비하시기 바랍니다.

4. 주제를 벗어난 부적절한 발언이나 토론 내용은 즉시 제지하여 주시기 바랍니다.
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09:30-09:50 Registration   
09:50-10:00 Opening Remark  대한뇌혈관내수술학회 회장 고준석, 대한신경중재치료의학회 회장 김병문

10:00-11:00 Session I. Acute Ischemic Stroke Case I 좌장 : 가톨릭의대 김성림, 연세의대 김병문

10:00-10:10 Mechanical thrombectomy with microcatheters for distal occlusion  충남의대 권현조
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1. Mechanical thrombectomy with microcatheters for distal 
occlusion

권현조, 정혜화, 유정부, 임정욱, 고현송

충남대학교병원 신경외과

Objective : Mechanical thrombectomy for large-vessel occlusion is being practiced mainly with stent-retriever or suction 

catheter. One of the merits of suction catheter is that we can try suction thrombectomy without passing the device through 

the thrombus and it is more useful for distal small vessel occlusion. However, the use of suction catheter devices is limited to 

proximal segment of cerebral vessel currently and covered up to MCA M2 segment and not for ACA and PCA by public health 

insurance in this country. We will present our experience of suction thrombectomy using microcatheters for various distal embolic 

occlusions.

Methods : Case 1. An 81-year-old female arrived at ER with drowsy mentality with left side weakness. She has had atrial 

fibrillation and been medicated with aspirin by a cardiologist. The initial NIHSS score was 8. MRA revealed concurrent 

right MCA, M1 and ACA, A3 occlusion. Despite the administration of i.v. tPA, no neurologic improvement was shown and 

thrombectomy was carried out. Initially 5MAX suction catheter was used 2 times successfully to remove the thrombi at right 

M1 and recanalized the MCA. Considering the small diameter of A3, we delivered Excelsior XT-27 microcatheter to ACA 

occlusion site and tried suction using 50cc syringe first. After withdrawal of microcatheter, a tiny embolus was found to be 

attached at the tip of catheter and completely recanalized ACA was confirmed by following angiogram. The NIHSS score at 

discharge was 3.

Result : Case 2. A 56-year-old male was admitted to retreat aneurysm with coil compaction at left MCA bifurcation. 

He had a history of IgA nephropathy, CKD stage II. Under general anesthesia, coil embolization for recurred sac was 

performed successfully. However, after removing the microcatheter for coil insertion, occlusion of two separate branches 

of distal MCA was found on angiogram. Excelsior XT-27 and Prowler select Plus microcatheters were positioned at each 

of occlusion site and thrombectomy were performed successfully with manual 50cc syringe suction. No neurological deficit 

was noted after awakening of the patient.

Conclusion : Suction thrombectomy using microcatheter can be a feasible option for acute distal occlusion.
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Objective : The 2018 updated guideline of early management of patients with acute ischemic stroke was presented on the 

American Heart Association/American Stroke Association. They recommend that urgent anticoagulation with the goal of 

preventing early recurrent stroke is not recommended. But the timing of antiplatelet or anticoagulant seems to be under the 

debate.

Methods : Seventy-three years old female was admitted for left hemiparesis (NIHSS 13). Multiphase dynamic angio-CT 

showed the acute middle cerebral artery occlusion. She had atrial fibrillation, rheumatic mitral valve stenosis, so that she 

had the warfarin with INR 1.5~2.9. During recent 3 years, she was already treated with mechanical thrombectomy on two 

times in our hospital. Fortunately, she had no neurological sequale after repeated stroke. And in that time, occluded MCA 

was successfully recanalized with TICI 3 in one-time retrieval. However, left hemiparesis was suddenly occurred again 

after 14 hours. Follow up angiography showed the right internal carotid occlusion, and repeated IA thrombectomy resulted 

in TICI 3 with several times retrieval. After second thrombectomy, IV heparination was started and then warfarin 3mg was 

started after 2 days. Her NIHSS was 2 on discharge.

Result : After second thrombectomy, IV heparination was started and then warfarin 3mg was started after 2 days. Her 

NIHSS was 2 on discharge. And then the target INR of warfarin was set above on 2.5 -4. During one month, there was no 

additional relapsed ischemic stroke and no neurological deficit.

Conclusion : Atrial fibrillation is a high risk factor for ischemic stroke in a patient with rheumatic heart valve disease. If the risk of 

hemorrhagic transformation or intracerebral hemorrhage development was low after thrombectomy, early anticoagulant may be 

recommended.

2. The early anticoagulant management of early repeated 
acute ischemic stroke

Jae-Sang Oh, Jae-Min Ahn, Jae-Sung Han, Seok-Mann Yoon 

Department of Neurosurgery, Soonchunhyang University Cheonan Hospital 

Session I. Acute Ischemic Stroke Case I
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3. Removal of detached retrievable stent by using 
retrievable stent: Case report

Jong Hyeon Mun 

Department of Neurosurgery, Gwangju Christian Hospital 

The introduction of retrievable stent for the treatment of ischemic stroke was an innovation. Recently, it has been reported that 

patients' time windows have been expanded, and the use of the instrument has improved patients' prognosis. However, the 

biggest drawback of detachable stent is unwanted detachment which has repeatedly been reported. This can also result in 

poor prognosis of patients. Ways that can rescue unwanted detachment has been suggested in forms of case reports, and if 

the method succeeds, the fibrinolytic/antiplatelet agents that need to be administered will be able to be reduced. Positive effects 

on patients' prognosis are also expected as well. An experience with unwanted detachment of retrieval stent that caused a 

secondary attack, which has been removed using retrieval stent, will now be introduced.
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Objective : The intracranial stent cause occasionally re-occlusion in the stent. We report a case treated using stenting with 

solitaire FR as rescue treatment for acute ischemic stroke.

Methods : A 48-year-old man underwent mechanical thrombectomy and intracranial stent due to acute occlusion of the 

right middle cerebral artery (MCA) at the previous hospital 8 days ago. The patient came to our hospital with left side 

weakness (Gr IV) and mild dysarthria. During 1 week of dual antiplatelet therapy, he suddenly was deteriorated neurologic 

symptom from initial NIHSS 3 to 9. Follow-up MRI showed re-occlusion of the right MCA in-stent and we attempted 

thrombolysis again after onset 4 hours.

Result : Failed to reperfusion after direct aspiration and tirofiban IA injection, and the stent-in-stent rescue using solitaire 

FR was performed successfully and angiographic result was completely recanalized with Thrombolysis in Cerebral 

Infarction (TICI) scale 3. The patient's neurologic symptoms were also completely recovered.

Conclusion : Stenting in stent could be an option of the treatment after failure of other revascularizations for acute ischemic 

stroke due to in-stent re-occlusion.

4. Successful stent-in-stent rescue for in-stent re-
occlusion after revascularization with stent for acute 

stroke: A case report

Sang-Uk Kim1, Hyun-Jeong Kim2, Ji-Ho Yang1, Il-Woo Lee1, Hyung-Jin Lee1 

Department of Neurosurgery1, Department of Radiology2, Daejeon St. Mary’s Hospital, College of Medicine, 

The Catholic University of Korea, Daejeon, Republic of Korea 

Session I. Acute Ischemic Stroke Case I



17

제 2회 SKEN-KSIN 합동춘계학술대회 

5. Posterior-to-anterior circulation access for mechanical 
thrombectomy of distal ICA occlusion

Dong Hoon Lee, Jae Hoon Sung, Ho Jun Yi, Min Hyung Lee

Department of Neurosurgery, St. Vincent's Hospital, The Catholic University of Korea

Case Description A 77-year-old right-handed man presented to the emergency department with acute onset of aphasia, right-

sided hemiplegia, and marked left-sided gaze preference, with a NIHSS score of 15. CTA revealed complete occlusion of the left 

cervical ICA. Volume perfusion CT demonstrated a perfusion defect in the right ICA territory. Diffusion-weighted imaging showed 

an area of restricted diffusion in the left parietal deep white matter. A cerebral angiography of the both common carotid artery 

revealed complete occlusion of the both ICA at its origin. The right vertebral artery injection showed filling of the supraclinoid 

segment of the left ICA via the left Pcom A. There was abrupt cutoff of the distal ICA. We decided to perform a stent-retriever 

thrombectomy for the ICA occlusion through the patent PComA. A 4 × 20 mm Trevo XP stent was then introduced through the 

microcatheter and fully deployed across the occluded left ICA. After retrieval, angiography showed partial recannalization of Lt 

ACA & MCA. Then the catheter was then advanced into the proximal M1 segment. A total of 0.5 mg of tirofiban was administered 

into the thrombus. Repeated arteriogram showed the contrast leakage. 5 minutes delayed angiography show no further contrast 

leakage. A noncontrast CT of the head and CTA were performed 24 hours later demonstrating left frontal lobe and left anterior 

aspect of putamen infarction with contrast leakage at left anterior medial aspect of temporal lobe and interpeduncular cistern. But 

CTA showed complete recanalization of the left MCA. At the time of 1 month after stroke, the patient’s modified Rankin score was 3.
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Introduction : A Basilar artery thrombectomy case with basilar artery occlusion and vertebral artery orifice stenosis is reported.

Methods : Ninety years old female presented with acute loss of consciousness. The patient had DM, HTN and atrial 

fibrillation. The loss of consciousness suddenly occurred at 6:30 AM. The patient had GCS E1M1V1 at ER. MRI showed 

small left cerebellar infarctions and non-visualization of vertebrobasilar artery. Acute thrombectomy was performed at 

10:25 AM. Vertebral artery flow was compromised at left SCA angiogram due to left vertebral artery orifice stenosis, and 

then delineated only to left V3 segment. Thrombectomy using Trevo Stentriever and CAT6 intermediate aspiration catheter 

was performed after selecting left PCA. After thrombectomy, vertebrobasilar artery and both PCA flow was fully recovered. 

However, vertebral flow decreased and nearly stopped when left subclavian angiography which was performed 

immediately after thrombectomy. Emergent Stent-angioplasty was performed for left VAO stenosis with Express SD stent (A 

peripheral stent).

Result : After angioplasty, left vertebrobasilar and both PCA flow was maintained without flow compromise. Three hours 

after the procedure, the consciousness recovered and the patient had left side motor grade II. At the next day, left side 

weakness recovered to grade III-IV.

Conclusion : Emergent Angioplasty should be considered in case of flow compromising stenosis remained after acute 

thrombectomy.

6. A case of basilar artery occlusion accompanied with 
vertebral artery orifice stenosis

Seong-Cheol Park, Su Hee Cho, Seung-Hoon You 

Department of Neurosurgery, Gangneung Asan Hospital, University of Ulsan College of Medicine, Gangneung, Korea 
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Image-based Patients Selection for EVT of Acute Ischemic Stroke

손  철  호 

서울대병원 영상의학과

Imaging-based identification of eligible patients for reperfusion therapy will not only reduce treatment-related complications 

but also result in treatment of a larger population of patients over an extended time window than the current time-based 

approaches.

A neuroimaging modality best selects patients for an acute ischemic stroke trial by optimizing accuracy, reliability, efficiency, 

and safety, and should be tailored to the investigational intervention. Neuroimaging strategies have evolved in conjunction with 

clinical trials and the growing sophistication of neurovascular interventions. In the early 1990s, when the first landmark clinical 

trials evaluated the safety of intravenous thrombolytic therapy, noncontrast computed tomography (CT) was the optimal imaging 

strategy. It fulfilled its two roles efficiently: To exclude intracranial hemorrhage, and to identify any evidence of large infarcts 

occupying ≥1/3 of the middle cerebral artery (MCA) territory. Over the following decades, the stroke community understood the 

benefits of imaging the arterial occlusive lesion, ischemic core, penumbra, and collaterals in patient selection for endovascular 

therapy. Multimodal CT- and MRI-based techniques that provided angiographic imaging and demonstration of salvageable 

ischemic brain tissue have become the preferred strategies for many clinical endovascular therapy trials, especially for ongoing 

trials that are attempting to expand the treatment window beyond 6 h from symptom onset. Despite continuing advances in both 

CT and MRI in stroke imaging, the superiority of one over another remains a subject of debate.

Neuroimaging continues to play a central role in patient selection for acute ischemic stroke trials. Selection of the optimal 

imaging strategy for each clinical trial is a critical part of the study design and requires careful comparison of advantages and 

potential limitations of each modality considered. With continuing advances in imaging techniques, the definition of an “optimal” 

neuroimaging strategy for acute stroke imaging will continue to evolve.
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New guidelines for AIS treatment

이  진  수 

아주대병원 신경과

급성뇌경색 환자를 위한 응급 재관류 치료 방법이 점차 확대되고 있다. 2018년 2월 International Stroke Conference에서는 급성뇌

경색 치료에 대한 가이드라인이 새로이 발표되었고, 주요뇌동맥폐색으로 인한 뇌경색의 경우 선별된 환자에 한해 증상 발생 후 16시

간 혹은 24시간 내에 혈전제거 시술을 시행하는 것이 효과적이고 근거가 충분하다는 내용이 포함되었다.1 이는 2017년 5월 European 

Stroke Organization Conference에서 발표된 DAWN 임상시험과 2018년 2월 International Stroke Conference에서 발표된 DEFUSE 3 

임상시험의 결과에 기반한다.2, 3

상기 두 임상시험에는 공통점과 차이점이 있다(Table 1). 우선 두 연구 모두 증상 발생 6시간 이후부터 16시간까지 선별된 환자를 대상

으로 한다. 차이점은 DAWN 연구는 24시간까지도 포함한다. 또한 경색중심(infarct core)의 부피를 보다 정확하게 계산하여 이를 환자 

선별에 이용하는 공통점이 있다. 보다 이른 시간 시술에 대한 기존 연구(early window trial)에서는 경색중심의 부피를 noncontrast CT

에서 ASPECTS로 경계가 명확하지는 않은 기준이 주로 사용되었다면,4-6 보다 지연된 시간 시술에 대한 이 두 연구(late window trial)

에서는 경색중심의 부피를 MRI의 확산강조영상이나 CT perfusion의 Tmax 등으로 경계가 보다 명확한 영상을 이용하여 계측하였다. 

다만 이 부피에 대한 기준이 DAWN 연구에서는 DEFUSE 3 연구보다 엄격하였고, 나이와 신경학적 증상의 중증도에 따른 차이를 두었

다. 또한 경색중심의 부피가 작아야 하는 점 외에 이에 해당하는 증상의 정도의 차이를 보는 clinical imaging mismatch를 DAWN 연구

에서 적용하였고, 허혈반음영(ischemic penumbra) 부피와의 차이를 보는 target mismatch를 DEFUSE 3 연구에서 적용하였다. 

두 연구에서는 경색중심 혹은 허혈반음영의 부피를 측정하는데 RAPID 소프트웨어를 사용하였다. 이 소프트웨어는 빠른 프로세싱을 

특장점으로 가지고 있지만 경색중심을 계측하는데 대한 ADC map의 threshold나 허혈반음영에 대한 영상 분석 방법에 대해 독특한 

방법이 있는 것은 아니다. 따라서 같은 조건을 얼마든지 다른 소프트웨어에서 사용할 수 있는데, 새로운 측정 소프트웨어가 얼마나 정

확하고 일정한지에 대한 규명(validation)이 앞으로의 중요한 과제가 될 전망이다.
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Table 1. Comparison of late window trials

DAWN DEFUSE 3

Inclusion criteria

Age ≥ 18 18 - 90

Onset-to-randomization 6– 24 hours 6 - 16 hours

Baseline NIHSS ≥10 ≥6

Premorbid mRS 0 – 1 0 – 2

Imaging criteria

Measurement of infarct core
DWI or CTP 

(RAPID, iSchemaView)

DWI or CTP 

(RAPID, iSchemaView)

Criteria of infarct core

<21ml: ≥80y, NIHSS ≥10

<31ml: <80y, NIHSS ≥10

<51ml: <80y, NIHSS ≥20

<70ml

Use of perfusion map No Yes

Criteria of ischemic penumbra No
A ratio ≥1.8 AND

an absolute volume ≥15 ml
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1. Mechanical thrombectomy within 22 hours after symptom 
onset in ischemic stroke

Minwook Yoo, Jung-Soo Kim, Sung-Chul Jin

Department of Neurosurgery, Inje University Haeundae Paik Hospital

Objective : Although ischemic stroke therapy with mechanical thrombectomy has become an increasingly important treatment 

modality, there is still much debate about the therapeutic effect in patients who arrive late in the emergency room after a 

symptom onset. We report the treatment of mechanical thrombectomy in a patient who visited in our clinic 22 hours after the 

onset of symptoms.

Methods : A 64-year-old man developed dysarthria, gait disturbance, and drowsy mentality, which occurred 22 hours 

before he was hospitalized. On arrival, brain MRI showed that Rt. infarction of MCA territory was confirmed, and CT 

angiography showed Rt. ICA occlusion. At mechanical thrombectomy, direct aspiration with Catalyst 6 was performed and 

the dark bloody clot was removed. Complete recanalization was confirmed in trans-femoral catheter angiography.

Result : After mechanical thrombectomy, the patient's condition did not deteriorate and he was admitted to the ICU for 

treatment. Lt. facial palsy and dysarthria were observed and the mental state was found to be drowsy similar to that before 

the procedure. He is scheduled to be discharged after active rehabilitation and intensive medication.

Conclusion : This is the case that mechanical thrombectomy performed 22 hours after the symptom can be safe and beneficial. 

More discussion about active mechanical thrombectomy will be needed.
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Objective : Stroke is a major public health problem worldwide. The introduction of stent retriever was a major advancement; 

however, despite their high recanalization rate, up to 89%, they are not still perfect and interventionists sometimes encounter 

thrombi not-retrievable.

Methods : We introduce two cases - one case was occlusion of ICA bifurcation, and the other was Basilar tip. After 

conventional try of stent retrieval technique, attempted Y-stent retrieval technique.

Result : Y-stent retriever technique would be successful and rescue the failure of conventional stent retrieval technique.

Conclusion : We propose Y-stent retriever as an innovative potential option when conventional attempts are unsuccessful.

2. Y-stent-retrieval technique in endovascular treatment 
of bifurcated cerebral artery

Jung Hyun Park 

Department of Neurosurgery, Dongtan Sacred Heart Hospital 

Session V. Acute Ischemic Stroke Case II
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Case A 52-year-old male patient was admitted to our hospital with left hemiparesis and neglect syndrome. Onset to arrival 

time was 45 min. He had no prior medical history of hypertension, diabetes, or atrial fibrillation. The initial neurologic examination 

demonstrated a drowsy state, left hemiparesis, left facial palsy, dysarthria, and neglect syndrome with a NIHSS score of 18. Non-

enhanced brain CT revealed no hemorrhagic density. However, perfusion CT showed small CBV/MTT mismatch in right MCA 

territory. Multiphase CTA (mCTA) showed an occlusion in the right proximal cervical ICA and poor pial collateral score (score 2). 

Intravenous tPA was administrated. Then, endovascular mechanical thrombectomy was performed on a biplane angiography 

machine. We used a 9-French balloon guiding catheter. A 0.021-inch microcatheter and a 0.014-inch microguidewire were 

advanced to the proximal end of the occluded segment. Then, mechanical thrombectomy with the stent retriever was performed. 

A large thrombus wedged within stent retriever was shown, and complete reperfusion was achieved (mTICI 3). Procedure 

time was 22 min and onset to reperfusion time was 120 min. One-day follow-up with brain CT revealed no hemorrhagic 

complications with a NIHSS score of 5. One weak follow up with brain MRI revealed a high signal in the right frontoparietal 

cortex, insular cortex, caudate and basal ganglia. At discharge, mRS was 2. Favorable outcome was shown at 90 days (mRS 

0). Discussion Menon et al demonstrated that mCTA (>3 versus ≤3) was more sensitive imaging modality to discriminate clinical 

outcome at 90 days within 12 hours of stroke symptom onset than other image modalities. However, we need validation study for 

cut-off score of mCTA in which the collateral status using mCTA would be more predictable to determine clinical outcome in the 

setting of IAT for patients with acute ischemic stroke within the 4.5 hours from symptom onset.

3. Correlation with pial arterial filling score of multiphase 
CT angiography and clinical outcome in patients with 

acute ischemic stroke treated with intra-arterial treatment
: Case report

Ho Geol Woo1, Leonard Sunwoo2, Seunguk Jung4, Yun Jung Bae2, 
Byung Se Choi2, Jae Hyoung Kim2, Beom Joon Kim3, Moon-Ku Han3, 

Hee-Joon Bae3, Sang-Hoon Cha5, Cheolkyu Jung2 

1Department of Neurology, Soonchunhyang University Cheonon Hospital, South Korea, 2Department of Radiology, 
3Department of Neurology, Seoul National University Bundang Hospital, South Korea, 4Department of Neurology, 

Gyeongsang National University Changwon Hospital, Changwon, South Korea, 5Department of Radiology, Chungbuk 

National University College of Medicine, South Korea 
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Objective : Recently, the results of the DAWN (DWI or CTP Assessment with Clinical Mismatch in the Triage of Wake-Up 

and Late Presenting Strokes Undergoing Neurointervention with Trevo) trial show outcomes for disability were better with 

thrombectomy plus standard medical care than with standard medical care alone among patients with acute stroke who 

received treatment 6 to 24 hours after they had last been known to be well and who had a mismatch between the severity of 

the clinical deficit and the infarct volume. However, safety profile for thrombectomy is still argument

Methods : First case, 72-year-old female with a history of hypertension presented with mental deterioration with left 

sided hemiparesis. She presented first to a community hospital and was transferred to our center 24 h after onset. MRI 

demonstrated more extensive restricted diffusion involving right posterior temporoparietal lobe on local institute right 

occipital lobe comparing with initial MR diffusion scan. Second case, previously healthy 58-year-old male presented 

with right sided hemiparesis. He presented first to our center 24 h after onset. On arrival at our facility his Initial National 

Institutes of Health stroke scale (NIHSS) score was 6. Stroke protocol MRI demonstrated Multifocal diffusion restriction in 

the left frontal cortex, PVWM and insula and Multifocal decreased CBF in the left F-T-P lobes, MCA territory on perfusion 

image. MR angiography and CT angiography confirmed complete occlusion of left proximal ICA.

Result : Mechanical thrombectomy was performed in 2 patients over at least 36 hours from onset by simultaneously uses 

both the stent retriever and the large-bore aspiration catheter at once to enhance the efficacy of recanalization. Both 

patients had excellent angiographic results with recannlization after thrombectomy. Follow-up MR scan showed no change 

in 1 patient and hemorrhagic transformation after thrombectomy occurred in the other. However, these were no mass 

effect. Both patients had excellent clinical outcome with no or mild neurological deficits.

Conclusion : Our cases show salvageable penumbral tissue is valuable parameter for making decision to perform thrombectomy 

in patients with acute ischemic strokes instead of on a pre-specified time window.

4. Salvageable penumbral tissue is valuable parameter 
compared with the time window: 2 cases

Jong-Hyun Park, Dong-Sung Shin, Bum-Tae Kim 

Department of Neurosurgery, Soonchunhyang University Bucheon Hospital 
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제 2회 SKEN-KSIN 합동춘계학술대회 

Objective : A 31-year-old female patient visited the ER with chest discomfort, palpitation, and dyspnea 2 days before. She had 

a family history of Marfan's syndrome. A chest CT scan revealed Stanford type A aortic dissection involving from ascending 

aorta to bilateral common iliac arteries, and dilatation of the aortic root (up to 4 cm, R/O underlying Marfan’s syndrome). Cardiac 

Surgeon performed emergency surgery (total aortic arch replacement). At 2 days after the operation, mental decrease (stupor) 

and right hemiplegia (Gr. 0) developed. Diffusion MRI showed small areas of hyperacute infarction in the left parietal cortex/

subcortex and centrum semiovale. Head & neck CT angiography revealed severe luminal narrowing of left proximal CCA (1cm 

form OS), probably periaortic hematoma with false lumen thrombus.

Methods : Under general anesthesia, distal CCA was exposed by carotid dissection with 5 cm vertical incision. With 8F 

sheath, 5F KMP catheter and 035 guidewire inserted into the aorta through the luminal narrowing site. Unfortunately, the 

first Seal bifurcated stent-graft (10/40 mm) was deployed at the aorta. But, the second Seal bifurcated stent-graft (10/60 

mm) was deployed at the narrowing site and angioplasty was done with Mustang balloon (7/40 mm). Finally, the first stent 

graft in the aorta was removed with a Snare (25 mm).

Result : At 6 days after the procedure, she was transferred from ICU into the general ward. Her consciousness and motor 

weakness improved (Gr. IV).

Conclusion : We have experienced a rare case of acute cerebral infarction and have helped the patient to recover through 

successful treatment using retrograde stent-graft insertion via surgically-exposed CCA.

5. Retrograde stent-graft insertion via surgically-exposed 
CCA in a patient with acute cerebral infarction due to the 
left CCA narrowing after total aortic arch replacement in 

aortic dissection with Marfan's syndrome

Taek Kyun Nam1, Hyun Ho Choi1, Jun Soo Byun2 
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Objective : We report a rare case of ischemic stroke due to occlusion of the same site occurring at intervals of two months.

Methods : In November 2016, a 70-year-old male patient with the chief complaint of stuporous conscious level arrived 

at the emergency department. The patient began to show symptoms one hour before arrival at hospital. The patient initial 

National Institute of Health Stroke Scale(NIHSS) score was 17. Brain CTA and digital subtraction angiography(DSA) showed 

a distal basilar artery and left posterior cerebral artery occlusion. Perfusion MR showed severe decrease in perfusion in 

the left thalamus and PCA territory.

Result : Intra-arterial(IA) thrombectomy was performed via Rt. radial artery, because we could not access both femoral 

arteries. The occluded site was fully recanalized (modified Thrombolysis in Cerebral Infarction Grade 3). The patient was 

improved and underwent active rehabilitation. However, after two months, the patient visited the emergency department 

again and was diagnosed with the same site occlusion and received the same operation as two months ago. The patient 

was improved again, and underwent active rehabilitation.

Conclusion : We assume that intracranial atherosclerosis(ICAS) is the cause, but we still do not know exactly why the occlusion 

of the same site occurred at intervals of two months.

6. Ischemic stroke due to occlusion of the same site 
occurring at intervals of two months
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제 2회 SKEN-KSIN 합동춘계학술대회 

CASE1 stent-retreiver를 이용한 thrombectomy 중 microguidewire에 의한 tiny cortical vessel perforation에 대해 coil을 이용해 

parent artery를 embolization 했던 케이스 

*포인트 "cortical artery perforation에 대한 대처방법 논의"

	

CASE2 distal access catheter를 이용해 direct aspiration thrombectomy 직후 BG에 contrast leakage 관찰되었으며 DynaCT에서 

large hematoma 관찰되었던 케이스 

*포인트 "thrombectomy후 직후 바로 leak를 보이는 경험 문의, 예방법 논의"

7. Acute thrombectomy 후 발생한 complication

송윤선, 이덕희 

서울아산병원 영상의학과 



80

Objective : We present a case with rapidly progressive neurologic decline in the setting of cerebral hemorrhage and edema 

due to dural venous sinus thrombosis (DVST) from Lt sigmoid sinus to vein of Galen despite intravenous heparin administration. 

We report our experience using multistep endovascular treatment with balloon angioplasty and stenting for DVST in straight sinus 

and vein of Galen.

Methods : A 65-year old woman with DVST were treated using mechanical thrombectomy and multistep balloon 

angioplasty and stentings in left sigmoid, transverse, straight sinus and vein of Galen.

Result : Successful mechanical thrombectomy, balloon angioplasty and stenting were achieved in left sigmoid, transverse, 

straight sinus and vein of Galen. Flow restoration in occluded sinuses was noted on final venogram. No complications 

were encountered during the procedure and no postprocedural complications were attributable to the endovascular 

treatment. Follow-up imaging documented continued sinus patency and reversed DWI abnormalities and decreased 

edema. Neurologic improvement was seen one day after procedure. The patient eventually had an excellent recovery and 

discharged from hospital 2 weeks after procedure.

Conclusion : This case report presents the possibility of endovascular treatment with multistep mechanical thrombectomy, 

balloon angioplasty and stenting for DVST in straight sinus and vein of Galen.

8. Dural venous sinus thrombosis in straight sinus and vein 
of Galen: Multistep endovascular treatment and stenting

Sung Hyun Baik, Hyung Jong Park, Dong Joon Kim, Byung Moon Kim 
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