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Welcome to Busan
Dear colleagues,
On behalf of the Korean Stroke Society, we are delighted to invite you to the 7th Japanese-Korean
Joint Stroke Conference (JKJSC) in Busan, Korea, from October 22 to 24, 2015.
The Scientific Committee has prepared meticulously organized the program to ensure that the JKJSC
2015 is a great success. It will cover a variety of topics that illustrate the latest advances in the field of
stroke.
The JKJSC 2015 and other committee provide an invaluable opportunity to meet and network with
colleagues from Japan, Korea.
We encourage you to participate actively in the discussions and hope the meeting helps in the
exchange of information and development of new cooperation to improve the care for stroke
patients. Please take advantage of the various networking opportunities the Conference offers.
In keeping with the slogan ‘Dynamic Busan’, the venue Busan is the country’s main port city serving
as the world’s fifth busiest international seaport, as well as a significant gateway between Korea and
Japan. Bursting with magnificent mountains, sea vistas and fresh seafood, the city has been full of
visitors from all over the world every year. Especially, its superb beaches, such as Haeundae, Songdo
and Gwangalli Beaches, have become a hot place to hold various festivals focusing on international
reach and significance. With its increasing reputation, Busan also has got settled as an international
convention destination in the world.
The carefully selected programs and the irresistible venue, however, will be nothing without your
active participation and support.
Promising you the most valuable and memorable conference, we cordially hope you will join us in the
dynamic city Busan in October 2015.

Byung-Chul Lee, M.D., Ph.D.

Chin-Sang Chung, M.D., Ph.D.

Congress Chair, The Korean Stroke Society

President, The Korean Stroke Society
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Korean Stroke Society Scientific Program Committee

The 7th JAPANESE-KOREAN
English Name

Korean NameDate October 22(THU)-24(SAT),
Affiliation
2015

Joint Stroke
Conference
이 승
Seung-Hoon
Lee

Grand
Hotel, Busan, Korea
훈 Place Haeundae
Seoul National
University

Youngchai Ko
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채
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Young Dae Kim
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영
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영
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철

호

Hallym University

Mi Sun Oh
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선

Hallym University

Byung-Mo Oh

오
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Jun Lee
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준
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근
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철
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Dong-Eog Kim

김

동

억
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The Japan Stroke Society Organizing Committee
English Name
Norihiro Suzuki
Masahiro Abo
Yoshiaki Itoh
Kazuo Kitagawa
Hiroyuki Kinouchi
Satoshi Kuroda
Nobuhito Saito
Shunya Takizawa
Teiji Tominaga
Kazunori Toyoda
Joji Nakagawara
Kiyohiro Houkin
Masayasu Matsumoto
Shinichi Yoshimura

Japanese Name
鈴木 則宏
安保 雅博
伊藤 義彰
北川 一夫
木內 博之
黒田 敏

斉藤 延人
瀧澤 俊也
冨永 悌二
豊田 一則

中川原 譲二
寶金 清博
松本 昌泰
吉村 紳一

Affiliation
Keio University School of Medicine
The Jikei University School of Medicine
Osaka City University Graduate School of Medicine
Tokyo Women's Medical University School of Medicine
University of Yamanashi School of Medicine
University of Toyama School of Medicine
The University of Tokyo Hospital
Tokai University School of Medicine
Tohoku University Graduate School of Medicine
National Cerebral and Cardiovascular Center
National Cerebral and Cardiovascular Center
Hokkaido University Graduate School of Medicine
Hiroshima University Hopital
Hyogo College of Medicine
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About Busan
Busan, a bustling city of approximately 3.6 million residents, is located
on the southeastern tip of the Korean peninsula. The size of Busan is
769.82km² which is 0.8% of the whole land of the Korean Peninsula. The
natural environment of Busan is a perfect example of harmony between
mountains, rivers and sea. Its geography includes a coastline with superb
beaches and scenic cliffs, mountains which provide excellent hiking and
extraordinary views, and hot springs scattered throughout the city. Busan
enjoys four distinct seasons and a temperate climate that never gets too
hot or too cold.
Busan is the second largest city in Korea. Its deep harbor and gentle tides
have allowed it to grow into the largest container handling port in the
country and the fifth largest in the world. The city's natural endowments
and rich history have resulted in Busan's increasing reputation as a world
class city of tourism and culture, and it is also becoming renowned as an
international convention destination.

Haeundae Beach

Haeundae boasts an ideal wide, sandy beach and shallow waters
with gentle ripples. At the mention of 'Busan', 'Haeundae' is the
first to spring to mind, and it surely is the city's representative
spot. In particular, with the buildings and upscale hotels along the
shoreline, the beach is well-known for its modern feel

Dalmaji Hill

Located just beyond Haeundae, Dalmaji Road is a small, serene
walkway on the corner to Songjeong Beach (on the slope of
Wausan, or Mount Wau) and has a treasure of beautiful cherry
blossoms and pine trees. On the nights of the full moon the
moon gently reflects off the sea, offering perfect views. The many
modern art galleries and pretty cafes give the place its nickname
of 'Culture Street'.

Nurimaru APEC House

Since the APEC Summit Meeting in 2005, the Nurimaru APEC
House has been the host of high quality international conferences
and today the popular tourist spot still sees a daily 4000-5000
visitors. The Korean name 'nurimaru' means 'summit of the world'
and the building is modelled on the traditional Korean jeongja,
or pavilion. Visitors can feel the presence of the summit thmeeting
The 7 JAPANESE-KOREAN Joint Stroke Conference | 7
inside the building.

General Information
Date
October 22 (Thu) ~ 24 (Sat), 2015

Venue
Haeundae Grand hotel
Address : Haeundae-Beach Road 217, Haeundae-Gu, Busan 48093, Korea
Tel: +82-51-740-0114 Fax: +82-51-740-0115
Web: http://www.haeundaegrandhotel.com/main.asp

Official Language
The official language of the Conference is English.

Website
http://www.jkjsc.or.kr/

Secretariat of The 7th JKJSC
c/o LS Communications
#103, Gangdong Santevill, Chunhodaero 1065, Gangdong-gu, Seoul 05336, Korea
Tel: +82-2-476-6717~8 Fax: +82-2-476-6719
Public inquiry: secretariat@jkjsc.or.kr
Abstracts: abstract@jkjsc.or.kr
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Social Events
Banquet
Friday, October 23 From19:00 At Grand Ballroom Hall, Haeundae Grand Hotel,
Busan, Korea.
Come join us for a banquet. There will
be a delightful performance by Korean
traditional dance team. You can enjoy
vivid and beautiful Korean cultural
performance.
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Program at a Glance
October 22 (Thu), 2015

Time
7:00

8:00

9:00

10:00

11:00

12:00

13:00

Room A

Room B

30
40
50
00
10
20
30
40
50
00
10
20
30
40
50
00
10
20
30
40
50
00
10
20
30
40
50
00
10
20

15:00

16:00

19:00

Intermission

Satellite
Symposium 3

Intermission
Symposium 3:
Our own problem in
Japan and Korea:
Moyamoya diseaseBeyond the present
understanding

Symposium 4:
Current and future
concept of stroke
care system

20
30
40
50
00
10
20
30
40
00
10
20
30
40

Coffee Break
Satellite Symposium 4
Intermission

00
10
20
30
40
50
00
10
20
30
40
50

Satellite Symposium 5
평의원회
(@ Studio G)

Executive Board Meeting
(@ Studio G)

Intermission
Poster Presentation 1
@ Poster Room

Banquet
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Scientific
Session 2

Scientific
Session 3

Coffee Break

Scientific
Session 1

Satellite
Symposium 2

50
00
10
20
30
40
50
00
10

50

18:00

Intermission

Intermission

40
50
00
10
20
30

Room B

Korean Stroke Society
Committee Meeting

Symposium 2:
New mission on stroke
prevention

30

October 24 (Sat), 2015
Room A

Satellite Symposium 1

Coffee Break

50

17:00

Room B

Symposium 1:
What should we do in the new era of
endovascular therapy?

40

14:00

October 23 (Fri), 2015
Room A

Symposium 5:
Stroke
pathophysiology
and translational
medicine

Symposium 6:
Novel strategy
on stroke
outcome

Intermission
Poster Presentation 2
@ Poster Room
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Conference Floor Plan
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Information for Presenters
All speakers presenting in sessions are kindly requested to submit their presentations to the
Speaker’s Room at least 1 hour before the start of their session.
The Speaker’s Room is clearly marked at the venue and will be available for speakers every
day throughout the Conference.
If using a PowerPoint (or any other computer) presentation, please note you need to bring it
on a “disk on key” Memory stick (using the USB port in the computer) and load it on one of the
Conference computers in the Speaker’s Room, at least 1 hour before the start of the session.
Please note that the conference computers in the session halls are being supplied with Office
2007/2010.
If combining video films with PowerPoint, please make sure to check it in the session hall where
your lecture is taking place during a coffee break or intermission prior to your session, at least 30
minutes before the start of the session - even after checking it in the Speaker’s Room.
Alternatively you may supply your own laptop computer. In such a case please confirm that
it has a VGA socket (connection terminal) for external signal and come to check it first in the
Speaker’s Room as soon as you arrive and later on in the session hall where your lecture is
taking place during the coffee break or intermission prior to your session, at least 30 minutes
before the start of the session.

Important note for Macintosh users
In order to use MAC presentations on a PC compatible computer please note that you need to
prepare it according to the instructions below, before bringing it to the Speaker’s Room:
1. U
 se a common font, such as Arial, Times New Roman, Verdana etc. (special fonts might be
changed to a default font on a PowerPoint based PC).
2.	Insert pictures as JPG files (and not TIF, PNG or PICT - these images will not be visible on a
PowerPoint based PC).
3.	Use a common movie format, such as AVI and WMV (MOV files from QuickTime will not be
visible on a PowerPoint based PC).
Alternatively you may use your own Macintosh laptop computer. In such a case please confirm
you provide it with a VGA socket (connection terminal) for external signal and come to check
it first in the Speaker’s Room as soon as you arrive and later on in the session hall where your
lecture is taking place during the coffee break or intermission prior to your session, at least 30
minutes before the start of the session.
Please note that VHS Video projection, 35 mm’ slide projection and Overhead projection
(Projection of transparencies) will not be available.
The 7th JAPANESE-KOREAN Joint Stroke Conference | 13

Information for Presenters
For Poster
Poster Presentations are an integral part of the Scientific Program and an invaluable
opportunity for the exchange of ideas and updates on new research. Poster boards
categorized by eight topics will be on display for two days in sessions. Please refer to the
Scientific Program for the exact date and poster board number.
Participants are requested to be present at their designated poster board(s) for informal
discussion during morning and afternoon coffee breaks and intermissions. All poster boards
should be removed within designated time and The 7th JKJSC will not be responsible for
posters that are not removed in time.

Poster Presentation 1 - Friday, October 23, 2015
Posters should be mounted from 16:00 until 19:00
Poster Number

Topic

P001~P008

Basic Neuroscience in Stroke

P009~P035

Pathophysiology of Stroke

P036~P058

Rehabilitation & Restorative Therapy in Stroke

P059~P065

Epidemiology

P066~P092

Risk Factors and Prevention of Stroke

P093~P100

Acute Management & Prognosis of Stroke

Poster Presentation 2 - Saturday, October 24, 2015
Posters should be mounted from 11:00 until 13:40
Poster Number

Topic

P101~P133

Acute Management & Prognosis of Stroke

P134~P162

Neuroimaging

P163~P171

Interventional Neuroradiology

*	Some posters could not be exactly matched with Topic owing to contents of abstract and
speaker’s schedule. Please check it just for reference.
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Scientific Programs
October 23

Room A

07:30-08:30

Satellite Symposium 1:
Optimal antiplatelet therapy for Asian stroke patients

07:30-08:30

Optimal antiplatelet therapy for Asian
stroke patients

08:30-08:50

Intermission

08:50-10:30

Symposium 1:
What should we do in the new era of endovascular therapy?

Chair: Yukito Shinohara (Department of Neurology, Tokai University, Japan)
Jong S. Kim∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙299
(Department of Neurology, University of Ulsan, Korea)

Chairs: Byung-Chul Lee (Department of Neurology, Hallym University, Korea)
Norihiro Suzuki (Department of Neurology, Keio University, Japan)
Markku Kaste∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙35

08:50-09:40

Acute care of patients with ischemic stroke

09:40-10:05

Past, present and future of endovascular
therapy in Korea

10:05-10:30

Endovascular therapy for acute ischemic
stroke in Japan; Past and future

10:30-10:50

Coffee Break

10:50-12:30

Symposium 2: New mission on stroke prevention

(Department of Neurology, University of Helsinki, Finland)

Dae Chul Suh ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙36
(Department of Radiology, University of Ulsan, Korea)

Hiroshi Yamagami ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙39
(Department of Neurology, National Cerebral and
Cardiovascular Center, Japan)

Chairs: Joung-Ho Rha (Department of Neurology, Inha University, Korea)
Shinichiro Uchiyama (Clinical Research Center for Medicine, International University of Health and Welfare, Japan)
Ji Hoe Heo ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙43

10:50-11:15

High-risk groups in patients with
established cardioembolic stroke

11:15-11:40

Chronic kidney disease as an emerging risk
factor for stroke

11:40-12:05

Dual antiplatelet therapy for stroke
prevention: How can we maximize the
efficacy?

12:05-12:30

Results and interpretation of J-STARS trial

12:30-12:40

Intermission

12:40-13:40

Satellite Symposium 2: Is it impossible to completely prevent ischemic stroke?

(Department of Neurology, Yonsei University, Korea)

Kazunori Toyoda ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙44
(Department of Cerebrovascular Medicine and Neurology,
National Cerebral and Cardiovascular Center, Japan)

Seung-Hoon Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙45
(Department of Neurology, Seoul National University, Korea)

Masayasu Matsumoto ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙46
(Department of Neurology, Hiroshima University, Japan)

Chairs: Beum-Saeng Kim (Department of Neurology, Catholic University of Korea, Korea)
Chin-Sang Chung (Department of Neurology, Sungkyunkwan University, Korea)
Jun Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙303

12:40-13:10

Estimate the risk of ICH to apply longer
DAPT to patients with ischemic stroke

13:10-13:40

Prime time for acute prevention with double
antiaggregation and future perspectives
beyond current guidelines

(Department of Neurology, Yeungnam University, Korea)

Woo-Keun Seo ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙304
(Department of Neurology, Korea University, Korea)
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Scientific Programs
13:40-13:50

Intermission

13:50-15:30

Symposium 3: Our own problem in Japan and Korea: Moyamoya disease Beyond the present understanding
Chairs: Jae-Kyu Roh (Department of Neurology, Korean Armed Forces Capital Hospital, Korea)
Joji Nakagawara (Department of Investigative Radiology, National Cerebral and Cardiovascular Center, Japan)

13:50-14:15

Genetics of moyamoya disease: Recent study
using genetic engineered mice of RNF213; A
moyamoya disease susceptibility gene

14:15-14:40

Novel MR diagnosis of moyamoya disease

14:40-15:05

Epidemiology in Korea and long-term effect
of surgery in moyamoya disease

15:05-15:30

Isolated MCA disease in young patients:
What is this?

15:30-15:50

Coffee Break

15:50-16:50

Satellite Symposium 4.

Miki Fujimura ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙49
(Department of Neurosurgery, Tohoku University, Japan)

Satoshi Kuroda ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙50
(Department of Neurosurgery, University of Toyama, Japan)

Chang Wan Oh ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙51
(Department of Neurosurgery, Seoul National University,
Korea)

Jong S. Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙52
(Department of Neurology, University of Ulsan, Korea)

Chairs: Kwang Ho Lee (Department of Neurology, Sungkyunkwan University, Korea)
Byung-Woo Yoon (Department of Neurology, Seoul National University, Korea)
Sang-Chol Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙313

15:50-16:10

Recent update of RAS role of ACE 2

16:10-16:30

Statins for the management of dyslipidemia
in acute ischemic stroke

16:30-16:50

Why do we need pioglitazone?

16:50-17:00

Intermission

17:00-17:50

Satellite Symposium 5: Beyond statin monotherapy _MSD

17:00-17:50

Benefit of adding ezetimibe to statin therapy
in stroke patients

17:50-18:00

Intermission

18:00-19:00

Poster Presentation 1 (@ Poster Room)

(Department of Cardiology, Sungkyunkwan University, Korea)

Keun-Sik Hong ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙314
(Department of Neurology, Inje University, Korea)

Kyusik Kang ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙315
(Department of Neurology, Eulji University, Korea)

Chair: Jong S. Kim (Department of Neurology, University of Ulsan, Korea)
Hee-Kwon Park ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙319
(Department of Neurology, Inha University, Korea)

Chairs: Keun-Hwa Jung (Department of Neurology, Seoul National University, Korea)
Kyung-Ho Yu (Department of Neurology, Hallym University, Korea)
Jun Hong Lee (Department of Neurology, NHIC Ilsan Hospital, Korea)
Jaseong Koo (Department of Neurology, Catholic University of Korea, Korea)
Sung Bom Pyun (Department of Rehabilitation, Korea University, Korea)
Jay Chol Choi (Department of Neurology, Jeju National University, Korea)
Jae-Kwan Cha (Department of Neurology, Dong-A University, Korea)
Moon-Ku Han (Department of Neurology, Seoul National University, Korea)
Seul-Ki Jeong (Department of Neurology, Chonbuk National University, Korea)
Kyung-Yul Lee (Department of Neurology, Yonsei University, Korea)
19:00-21:00
th

Banquet
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October 23
10:50-12:30

Room B

Scientific Session 1.
Chairs: Jei Kim (Department of Neurology, Chungnam National University, Korea)
Keun-Sik Hong (Department of Neurology, Inje University, Korea)
Sang Joon An ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙55

10:50-11:00

Air pollution with particulate matter is
associated with mortality in patients with
ischemic stroke

11:00-11:10

Binge drinking habit can increase risk for
ischemic stroke in Korean men

11:10-11:20

Effect of B-Vitamins on stroke rist among
individuals with vascular disease who are
not on antipaltelets: A meta-analysis

11:20-11:30

Visceral fat and cerebral microbleeds in
neurologically healthy people

(Department of Neurology, Boramae Medical Center, Korea)

11:30-11:40

Headache in moyamoya disease - Incidental
or characteristic?

Shigeru Nogawa ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙59
(Department of Neurology, Tokai University, Japan)

11:40-11:50

The relationship between osteoporosis and
cerebral artery calcification

(Department of Neurology, Chung-Ang University, Korea)

11:50-12:00

The association between
hypertriglyceridemia and acute lacunar
infarction in Korean population

(Department of Neurology, Soonchunhyang University,
Korea)

12:00-12:10

Cerebral hemodynamic disturbance
in dural arteriovenous fistula with
retrograde leptomeningeal venous
drainage: A prospective study using
123I-Iodoamphetamine single photon
emission computed tomography

12:10-12:20

Identification and validation of specific
genes developing promoter methylation
changes in atherosclerotic tissues

(Department of Neurology, Chungnam National University,
Korea)

12:20-12:30

Determinants of basal collaterals in
moyamoya disease: Clinical and genetic
factors

(Department of Neurology, Sungkyunkwan University, Korea)

12:30-12:40

Intermission

12:40-13:40

Satellite Symposium 3.

(Department of Neurology, Seoul National University, Korea)

Soo Joo Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙56
(Department of Neurology, Eulji University, Korea)

Jong-Ho Park ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙57
(Department of Neurology, Seonam University, Korea)

Hyung-Min Kwon ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙58

Moo-Seok Park ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙60
Kyung Bok Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙61

Kazuya Kanemaru ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙62
(Department of Neurosurgery, University of Yamanashi,
Japan)

Jei Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙63

Jong-Won Chung ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙64

Chairs: Byung-Chul Lee (Department of Neurology, Hallym University, Korea)
Ji Hoe Heo (Department of Neurology, Yonsei University, Korea)

Rivaroxaban, simple with confidence in anticoagulation
12:40-13:00

Fast and furious: New evidence in acute
ischemic stroke patients with atrial fibrillation

Sun U. Kwon ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙307
(Department of Neurology, University of Ulsan, Korea)
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Stroke prevention in non-valvular arterial fibrillation: Improving clinical practice
13:00-13:20

Navigating the evidence of Apixaban in the
real world

Kazunori Toyoda ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙308
(Department of Cerebrovascular Medicine and Neurology,
National Cerebral and Cardiovascular Center, Japan)

Role of non-vitamin K Anticoagulants (NOACs) in non-valvular atrial fibrillation – Stroke
prevention
Vincent Thijs ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙309

13:20-13:40

Dabigatran for stroke prevention: Maximizing
clinical benefits, minimizing risk

13:40-13:50

Intermission

13:50-15:30

Symposium 4: Current and future concept of stroke care system

(Head of Stroke Medicine at Austin Health, Australia)

Chairs: Chin-Sang Chung (Department of Neurology, Sungkyunkwan University, Korea)
Kiyohiro Houkin (Department of Neurosurgery, Hokkaido University, Japan)
13:50-14:15

National strategy on stroke care system in
Japan

14:15-14:40

Development of patient delivery system:
Brain saver program in Anyang city

14:40-15:05

How could multidisciplinary comprehensive
stroke care centers in Japan be successful?

15:05-15:30

Clinical research center for stroke (CRCS)
project in Korea

Kazuo Minematsu ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙67
(Department of Cerebrovascular Medicine and Neurology,
National Cerebral and Cardiovascular Center, Japan)

Mi Sun Oh ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙68
(Department of Neurology, Hallym University, Korea)

Kazutoshi Nishiyama ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙69
(Department of Neurology, Kitasato University School of
Medicine, Japan)

Byung-Woo Yoon ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙70
(Department of Neurology, Seoul National University, Korea)

October 24

Room A

07:30-08:30

Korean Stroke Society Committee Meeting

08:30-08:50

Intermission

08:50-10:30

Scientific Session 2
Chairs: Woo-Suk Choi (Department of Radiology, Kyung Hee University, Korea)
Yong-Seok Lee (Department of Neurology, Seoul National University, Korea)
Hyo Suk Nam ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙73

08:50-09:00

Effects of mesenchymal stem cell
treatment on the expression of matrix
metalloproteinases and angiogenesis
during ischemic stroke recovery

09:00-09:10

Anti-inflammatory effects of ceria
nanoparticles in experimental intracerebral
hemorrhage models

(Department of Neurology, Seoul National University, Korea)

09:10-09:20

Upregulation of a signaling pathway
involving transfer RNA after subarachnoid
hemorrhage in rats

(Department of Neurosurgery, Tohoku University, Japan)

09:20-09:30

Newly diagnosed - Atrial fibrillation after
stroke and embolic stroke
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(Department of Neurology, Yonsei University, Korea)

Dong-Wan Kang ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙74

Takashi Sasaki ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙75

Yerim Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙76
(Department of Neurology, Catholic University of Korea,
Korea)

The 7th JAPANESE-KOREAN Joint Stroke Conference

Sung Hyuk Heo ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙77

09:30-09:40

Proteomics-based identification and realtime PCR array of biomarkers influencing
carotid plaque vulnerability

09:40-09:50

Factors associated with small ruptured
intracranial aneurysm

(Department of Neurology, University of Ulsan, Korea)

09:50-10:00

Safety of the stepwise carotid revascularization
for the severe stenosis of the ICA

(Department of Neurosurgery, University of Yamanashi, Japan)

10:00-10:10

Clinical characteristics of ischemic stroke
with atrial fibrillation in octogenarians or
older patients

10:10-10:20

Use of anticoagulation to prevent venous
thromboembolism among high- risk
patients with acute ischemic stroke: An
analysis of the clinical research center for
stroke-5th division (CRCS-5) registry

10:20-10:30

Antithrombotics within 24 hours after
recanalization treatment: Is it safe?

10:30-10:50

Coffee Break

10:50-12:30

Symposium 5: Stroke pathophysiology and translational medicine

(Department of Neurology, Kyung Hee University, Korea)

Bum Joon Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙78
Hirofumi Kazama ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙79
Koji Tanaka ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙80
(Department of Neurology, Kyushu University, Japan)

Jay Chol Choi ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙81
(Department of Neurology, Jeju National University, Korea)

Beom Joon Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙82
(Department of Neurology, Seoul National University, Korea)

Chairs: Gyeong-Moon Kim (Department of Neurology, Sungkyunkwan University, Korea)
Hiroyuki Kinouchi (Department of Neurosurgery, University of Yamanashi, Japan)
Shunya Takizawa ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙85

10:50-11:15

Neurovascular protection in stroke

11:15-11:40

Biomarker and biomaker in stroke

11:40-12:05

Post-ischemic inflammation: Potential
therapeutic target for ischemic stroke

12:05-12:30

Quantitative interpretation of white matter
hyperintensity to affect stroke outcomes
with differential impact and mechanisms
depending on stroke subtypes

12:30-12:40

Intermission

12:40-13:40

Poster Presentation 2 (@ Poster Room)

(Department of Neurology, Tokai University School of
Medicine, Japan)

Oh Young Bang ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙86
(Department of Neurology, Sungkyunkwan University, Korea)

Kazuo Kitagawa ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙87
(Department of Neurology, Tokyo Women’s Medical
University, Japan)

Dong-Eog Kim ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙88
(Department of Neurology, Dongguk University, Korea)

Chairs: Hyo Suk Nam (Department of Neurology, Yonsei University, Korea)
Youngchai Ko (Department of Neurology, Eulji University, Korea)
Kyung Bok Lee (Department of Neurology, Soonchunhyang University, Korea)
Mi Sun Oh (Department of Neurology, Hallym University, Korea)
Sung Hee Hwang (Department of Neurology, Hallym University, Korea)
Woo-Keun Seo (Department of Neurology, Korea University, Korea)
Jin Soo Lee (Department of Neurology, Ajou University, Korea)
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October 24
08:50-10:30

Room B

Scientific Session 3
Chairs: Hee-Joon Bae (Department of Neurology, Seoul National University, Korea)
Chul-Ho Sohn (Department of Radiology, Seoul National University, Korea)
Yu Iida ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙91

08:50-09:00

Aneurysms at the origin of anomalous middle
cerebral arteries

09:00-09:10

Secular trends of intravenous heparin use
for acute ischemic stroke treatment in Korea:
Impact of guidelines on clinical practice

(Department of Neurology, Seoul National University, Korea)

09:10-09:20

Initial urgent care doctor for ischemic stroke
or TIA associated with acute type A aortic
dissection

(Division of Stroke Care Unit, National Cerebral and
Cardiovascular Center, Japan)

09:20-09:30

Endovascular recanalization therapy in acute
ischemic stroke: Systematic review and updated
meta-analysis of randomized controlled trials

(Department of Neurology, Inje University, Korea)

09:30-09:40

Usefulness of susceptibility vessel sign with
bright vessel appearance in acute ischemic stroke

09:40-09:50

Evaluation of carotid atherosclerotic plaque by
cone-beam CT

09:50-10:00

Microsurgical interintimal dissection in carotid
endarterectomy

10:00-10:10

High-resolution MRI study after recanalization:
Does solitaire hurt arteries?

10:10-10:20

Predictive value of thrombus volume for
successful recanalization in stroke patients
treated with solitaire

10:20-10:30

Long-term durability of carotid endarterectomy
and carotid artery angioplasty and stenting for
symptomatic stenosis: Updated systematic
review and meta-analysis

10:30-10:50

Coffee Break

10:50-12:30

Symposium 6: Novel strategy on stroke outcome

(Department of Neurosurgery, Yokohama Sakae Kyosai
Hospital, Japan)

Hee-Joon Bae ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙92

Masatoshi Koga ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙93

Keun-Sik Hong ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙94

Seung-Hoon Lee ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙95
(Department of Neurology, Seoul National University, Korea)

Motohiro Nomura ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙96
(Department of Neurosurgery, Yokohama Sakae Kyosai
Hospital, Japan)

Tsutomu Ichinose ∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙∙97
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Acute care of patients with ischemic stroke
Markku Kaste
Department of Neurology, Helsinki University Central Hospital, and Clinical Neuroscience, Neurology, University of Helsinki, Helsinki,
Finland

Stroke is a time-sensitive disorder and asks for well-organized services, called the Chain of Recovery, including Emergency call center (911), Emergency medical services (EMS), Emergency room (ER), Stroke unit
(SU), Rehabilitation institute (RI), and Community health service (CHS). 911 identifies a stroke patient and
dispatches the nearest ambulance with paramedics trained for the task. During transportation, the paramedics give a pre-notification to the ER of admitting hospital to ensure rapid evaluation and treatment of
the patient: fast diagnostic work-up, immediate brain imaging and thrombolysis/thrombectomy for eligible
patients.
Intravenous thrombolysis with alteplase (rt-PA) is a safe and effective treatment for selected patients. The
SITS-MOST register verified that rt-PA is equally safe and effective in clinical routine as it was in randomized
clinical trials (RCTs) within 3 hours from the symptom onset. ECASS III revealed that rt-PA is safe and effective up to 4.5 hours from the symptom onset. In IST-3, half of patients were over 80 years of age and benefited from thrombolysis. The 3rd pooled analysis verified that thrombolysis improves the likelihood of a good
outcome irrespective of age and stroke severity when delivered within 4.5 hours from the symptom onset
and that early treatment was most effective. MR CLEAN, ESCAPE, EXTEND-IA, REVASCAT and SWIFT
PRIME verified that thrombectomy is more effective than intravenous rt-PA and equally safe. About half of
the patients treated with thrombectomy in these 5 RCTs reached a good outcome (mRS 0-2) while the mean
rate of a good outcome of control patients was 29% at 3 months. In other words, half of the patients treated
with thrombectomy in these RCTs were disabled or dead (mRS 3-6) while the mean rate of poor outcome of
control patients was 71%. These figures reveal that the efficacy of thrombectomy needs to be improved.
SU care improves the outcome of all stroke patients. Based on RCTs, the Stroke Unit Trialists’ Collaboration
has shown that SU care is also effective in elderly patients and patients with severe stroke. It ensures vital
functions, prevents complications, makes early rehabilitation and secondary prevention possible and ensures
smooth transition of patients who need further rehabilitation to RIs. SU care reduces the risk of death and
institutional care at one year. After acute stage, life-long secondary prevention for all stroke patients and repeated rehabilitation when appropriate are the responsibilities of CHS. Patients and their caregivers should
be encouraged to join Stroke Support Organizations (SSOs).
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Past, present, and future of endovascular therapy in Korea
Sang Hun Shin, Cheol Kyu Jung, Dae Chul Suh
Department of Radiology, University of Ulsan, Korea

Endovascular therapy for acute stroke in Korea can be divided into two time periods up to now – before and after
the penumbra device. In Korea, Merci retriever was not introduced. So the Penumbra device stands for the era of
mechanical thrombectomy. Before the penumbra device is the“past” era of endovascular therapy in Korea.
Since the penumbra device, IA therapy has developed remarkably, and has been proven effective in several recent
clinical trials including the ESCAPE, EXTEND IA, and MR CLEAN study. This remarkable progress has made it
possible for more acute stroke patients to be treated with endovascular therapy. And as diagnosis becomes faster and
more patients are treated, endovascular therapy will continue to develop in the future. The progress of endovascular
therapy for acute stroke in Korea is similar to the development worldwide. But several points of endovascular therapy are unique to Korea.

Past
After the first successful use of local IA thrombolysis for vertebrobasilar occlusion [1], certain selected patients had
been treated with IA thrombolysis in Korea.
After PROACT I and II studies in 1998 and 1999, IA thrombolysis became more popular, and eventually multi center data of IA therapy for acute stroke was reported in Korea [2]. In this report, 163 patients were retrospectively enrolled. These patients had been treated in a 5 year period in 7 Korean domestic institutes. In the report, local infusion
of Urokinase (85%) was the mainstay of IA therapy (range 40,000~1,000,000 IU; median 400,000IU). A small portion of patients (7%) also used a local infusion of t-PA. Additionally, various mechanical methods were employed,
such as the disruption of the clot with micro-guidewire, stenting of the steno-occlusive lesion, balloon angioplasty,
and aspiration of the clot using a large-bore guiding catheter along with local infusion of fibrinolytics. Among the
152 patients, the successful recanalization (TIMI grade 2 or 3) rate was 71%. Significant hemorrhage was noted in
20 of the 155 patients (13%). Out of the 158 patients, 18 patients died, yielding a mortality rate of 11%. These clinical
outcomes were comparable with those of the other major thrombolytic trials worldwide [3]. That report had some
limitations as a retrospective study and it did not cover the whole field of Korean IA therapy, however, it represented
the nation-wide data of Korea at that time.

Present
As already mentioned, the MERCI device was not introduced in Korea. Many Korean neurointerventionists knew
local infusion of UK or tPA was not enough to rescue the ischemic brain. So they tried many ways to retrieve the
clot such as using a detachable coil, snare, or using stents [4-7].
In 2007 December, the Penumbra device was approved by the FDA. Unlike the MERCI device, the Penumbra system was launched very quickly after approval by the FDA. Many Korean neurointerventionists were pleased with
the launch of the Penumbra device in Korea. However, we realized the Separator, one of main fittings of penumbra
device might be harmful. Some Korean neurointerventionists used the penumbra device without the Separator, and
used direct forceful aspiration instead [8]. We are convinced that this method inspired the new version of Penumbra
5 Max catheter.
Another mechanical thrombectomy device is the stent retriever. After the Penumbra device was approved by the
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FDA, the Solitaire FR stent retriever was approved in 2012. Several comparative studies between the Penumbra device and Solitaire retriever were reported in Korea [9-11]. The Trevo retriever was also launched in Korea last year.
In the past, the main method of IA therapy was pharmacologic IA thrombolysis [12]. And the role of fibrinolytic
agents such as plasminogen activators had been heavily stressed compared with the role of antiplatelet agents. However, in the present period, many Korean neurointerventionists have been paying attention to the role of platelet
function in the acute stroke [13]. We usually have used the IA or IV glycoprotein IIb/IIIa antagonists as an antiplatelet drug during or just after endovascular therapy. The Glycoprotein IIb/IIIa inhibitor is a selective and potent
antiplatelet agent, and sometimes, it plays a role as a thrombolysis on very fresh blood clots. So it was suitable for
endovascular therapy. Among the glycoprotein IIb/IIIa antagonists, Tirofiban has been most popularly used in Korea
because of its reversibility and short duration [14].
Along with the development of the devices [15] and concept for endovascular therapy [16-18], the medical environments for stroke patients were also improved in Korea. The most outstanding advance was the establishment
of Regional Cardiocerebrovascular Centers by the Korean government [19]. From 2008 to 2012, a total 9 institutes
throughout the nation were designated as Regional Cardiocerebrovascular Centers. Each Center was supported
by about 6 million dollars from government. The goal of the establishment of the Regional Cardiocerebrovascular
Centers is to treat all stroke patients within 3 hours. Eventually several Korean institutes enrolled their patients in the
ESCAPE (Endovascular treatment for Small Core and Anterior circulation Proximal occlusion with Emphasis on
minimizing CT to recanalization times) trial, one of the successful phase III studies in recent years[20].

Future
The expectation for the future endovascular therapy for acute stroke in Korea is similar to the rest of the world. After
several successful randomized trials, the 2015 AHA/ASA guideline was redefined as follows: “Patients should receive
endovascular therapy with a stent retriever if they meet all the following criteria (Class I; Level of Evidence A)[21].
However, the optimal stroke image for patient selection is still a challenging task for endovascular therapy. Different
imaging modalities and different imaging selection criteria were applied even in recent successful trials [22]. In ESCAPE trial, multi-phase CTA (MPCTA) was obtained to select the eligible patients. CT perfusion (CTP) image was
also used in more specific patient selection in ESCAPE and REVASCAT trial. The most remarkable change of recent
successful trials from previous studies is that CT image is more widely used for patient selection rather than MR
image.
In the past in Korea, the CT and MR with or without perfusion image were the usual protocol to select patients.
However, recently more hospitals use the multimodal CT (including MPCTA or CTP) instead of MR image especially for early onset time of stroke patients ( less than 4 hours).
In the 2015 AHA/ASA guidelines, the patient selection is limited to those who are treated within 6 hours and they
mentioned effectiveness of endovascular therapy is uncertain beyond 6 hours. However, in clinical practice, we meet
the eligible patients beyond 6 hours not infrequently. And sometimes we meet the patients with unclear onset time
of stroke [23]. For these situations, the DAWN and POSITIVE trials are ongoing now. These studies are whether we
can find the eligible patients for endovascular therapy with advanced images even beyond 6 hours.
In the future, endovascular techniques for blood clot removal will be more elaborated and advanced, for example
using of proximal balloon guide catheter or a large-bore distal-access catheter. And as imaging and endovascular
techniques evolve, undoubtedly, more patients will be eligible to benefit from IA therapy.
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Endovascular therapy for acute ischemic stroke in Japan; Past and future
Hiroshi Yamagami1, Shinichi Yoshimura2, Nobuyuki Sakai3, and RESCUE Japan Investigators
1

Department of Neurology, National Cerebral and Cardiovascular Center, Suita Japan, 2Department of Neurosurgery, Hyogo College of
Medicine, Nishinomiya, Japan, 3Department of Neurosurgery, Kobe City Medical Center General Hospital, Kobe, Japan

Background: As the mechanical thrombectomy devices in Japan, Merci retriever was approved in 2010,
Penumbra system in 2011, Penumbra MAX catheter in 2013, and stent retrievers in July 2014. Although
we have only few years experiences of these devices, estimated 400 or more cases per month were currently
treated in Japan. The trend of endovascular therapy (EVT) in acute ischemic stroke (AIS) with large vessel
occlusion must be investigated.
Methods and Results: We conducted the Recovery by Endovascular Salvage for Cerebral Ultra-acute Embolism (RESCUE)-Japan registry study between July 2010 and Jun 2011, and 1442 AIS patients (mean age
75.5 years old, median NIHSS 16) with large vessel occlusion within 24 hours after the onset were recruited
from 84 Japanese stroke centers. Although Penumbra system and stent retrievers had not been approved,
favorable outcome (mRS score of 0-2 at 3 months) was achieved after EVT in 109 of 302 patients (36.1%)
with acute ICA/M1 occlusion. Further, EVT combined with intravenous thrombolysis significantly increased
favorable outcomes in patients with ICA/M1/BA occlusion compared to thrombolysis only (41.3% versus
20.5%, P=0.019). In sub-analyses of RESCUE Japan registry, we found that EVT was not effective in patients
with distal M1/M2 or distal occlusion, and clarified predictive factors associated with symptomatic ICH after
EVT. After the approval of stent retrievers, we have started Randomized Clinical Trial and new registry study
(RESCUE-RCT and RESCUE Japan registry 2) from October 2014. In the RESCUE-RCT, we randomly assigned participants to receive intravenous rt-PA therapy (control group) or rt-PA plus endovascular therapy
with the use of available thrombectomy devices (EVT group). Patients with occlusion of ICA or proximal
M1 were included up to 4.5 hours after symptom onset. The RCT was stopped in Feb 2015, after the release
of results in MR-CLEAN, ESCAPE and EXTEND IA trials. Only 19 patients were recruited, and the mRS
score at 3months was not different in two groups. On the other hand, RESCUE Japan registry 2 enrolled 868
patients until the end of July 2015, and recruitment will be continued to September 2016. The initial results
of this study will be presented.
Conclusion: EVT for AIS patients with large vessel occlusion is widely spreading. The results of RESCUE
Japan registry and registry 2 can clarify the specific issues of EVT in AIS patients in Japan.
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High-risk groups in patients with established cardioembolic stroke
Ji Hoe Heo
Dpartment of Neurology, Yonsei University College of Medicine, Seoul, Korea

Atrial fibrillation (AF) is the most common potential cardiac source of embolism (PCSE) in stroke. Anticoagulation using warfarin or new oral anticoagulants can substantially reduce the risk of stroke and systemic
embolism in patients with nonvalvular AF (NVAF). However, many patients develops stroke despite of adequate anticoagulation. CHADS2 and CHA2DS2-VASc scores are useful to stratify embolic risks in patients
with AF. However, the increase of scores does not necessarily mean the increased risk of cardiombolic risks.
High CHADS2 or CHA2DS2-VASc scores are associated with coronary atherosclerosis, cerebral artery atherosclerosis, and poor outcomes. Thus, the increased risk of stroke in some AF patients with high CHADS2
or CHA2DS2-VASc scores may be due to co-existing cerebral artery atherosclerosis. Among medium-risk
of PCSE, spontaneous echo contrast (SEC) in left atrium and patent foramen ovale (PFO) are common.
Among patients with NVAF, SEC is frequently observed on transesophageal echocardiography. The presence
of SEC in patients with AF is associated with the increased risk of stroke and the presence of left atrial or appendage thrombus. These patients with SEC also have initially severe stroke and worse functional outcome
at 3 months. Although PFO is common in stroke patients, many of them are considered as being a bystander.
In large randomized trials, PFO occluders showed a marginal benefit, which suggests the necessity of identifying real-risk groups among patients with PFO. The most plausible mechanism of stroke in patients with
PFO is paradoxical embolism, thus, venous thrombosis increases the risk or prerequisite of stroke. D-dimer
is an initial test for the diagnosis of deep vein thrombosis or pulmonary thromboembolism. Among patients
with first-ever cryptogenic stoke with PFO, high D-dimer levels were predictive of stroke. Checking D-dimer
levels is helpful to identify the high-risk group of stroke in patients with PFO. Although high-risk groups
may be identified in some patients with PCSE, little evidence is available on the treatment in those specific
groups. Further researches are necessary to improve the outcome in the high-risk group of patients among
established cardioembolic stroke.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 43

Symposium 2-2

Chronic kidney disease as an emerging risk factor for stroke
Kazunori Toyoda
Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Japan

Beyond the original meaning of chronic kidney disease (CKD) as a high-risk state for future dialysis, CKD
is recognized as a significant and rapidly growing global health burden, mainly because it is an established
risk factor for cardiovascular disease including stroke. The impact of CKD on incident stroke differs among
regions and races, and is higher in Asian people. CKD and stroke share traditional cardiovascular risk factors.
In addition, CKD shares nontraditional risk factors (chronic inflammation, oxidative stress, hyperhomocysteinemia, etc.) and sometimes uremia-related (uremic toxins, anemia and malnutrition, abnormal calcium
metabolism, etc.) and dialysis-related factors (drastic haemodynamic change, dialysate and anticoagulants,
etc.), with cerebrovascular diseases. CKD seems to be predictive of severe neurological deficits and poor vital
and functional outcomes after both ischemic and hemorrhagic strokes. This is partly due to the limitations
of pharmacotherapies, including limited use and limited effects of novel oral anticoagulants, other antithrombotic therapy, and reperfusion therapy for hyperacute ischaemic stroke. CKD is also associated with
subclinical cerebral small vessel diseases, including silent brain infarcts, white matter lesions, and cerebral
microbleeds. CKD also affects cognitive function.
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Dual antiplatelet therapy for stroke prevention: How can we maximize the
efficacy?
Seung-Hoon Lee
Department of Neurology, Seoul National University Hospital, Korea

Antiplatelet drugs are essential for secondary prevention of stroke. As indicated by the current guidelines,
aspirin, clopidogrel or combination of aspirin and extended release-dipyridamole are acceptable options, but
dual antiplatelet therapy (DAPT) using combination of aspirin and clopidogrel was not recommended for
routine because of the increased risk of hemorrhage. However, controversy on the DAPT sparks again as the
CHANCE trial showed the benefit in acute stage in minor stroke patients. Actually, there is no doubt that the
DAPT is more potent than any single antiplatelet drug for prevention of ischemic events. Since the MATCH
trial the problem has always been hemorrhage. In reviewing Ying and Yang of the DAPT, we can now find
some clues for more smart, and more long-term use of the DAPT. First, it appears to favor the DAPT when
the time from onset to randomization is within 7 days (CURE trial vs. MATCH trial: 14.2 hours vs. 26.7
days). It was found again in meta-analysis on stroke prevention, and replicated by the CHANCE trial. Second, in terms of stroke mechanism, stroke caused by large artery atherothrombosis (LAA) is likely to benefit
from the DAPT as compared to other mechanisms such as small vessel disease. Disastrous results from the
SPS3 trial demonstrate that lacunar stroke patients should be avoided from the DAPT. As reported by the
CARESS and the CLAIR trials, when the use of DAPT was limited to patients with stroke resulting from
LAA, the numbers of microembolic signals on transcranial Doppler were strongly reduced by the DAPT.
From the Korean Stroke Registry (n=46,108), we found that antiplatelet polytherapy (2 or more drugs)
were associated with decreased long-term mortality among patients with LAA stroke. Identification of exact
stroke mechanism might be critical for long-term DAPT therapy. Finally, avoidance of patients with bleeding-prone brain might be the next big thing. With the great advance of brain MR imaging, we now obtain a
lot of information on brain characteristics. It has been repeatedly reported that white matter hyperintensities
and microbleeds are associated with the following intracerebral hemorrhage. The general use of these MR
lesions is limited because there has been no clinical trials utilizing them. In this lecture, past history and reserved chance of the DAPT will be discussed.
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Results and interpretation of J-STARS trial
Masayasu Matsumoto
Department of Neurology, Hiroshima University, Japan

Background & Aims: Although statin therapy is beneficial for preventing first strokes, the benefit for recurrent stroke and its subtypes remains to be determined in Asian population in whom stroke profiles are
different from Caucasian population. This study examined whether treatments with low-dose pravastatin
prevent stroke recurrence in ischemic stroke patients.
Methods: This is a multicenter, randomized, open-label, blinded-endpoint, parallel-group study of patients
with non-cardioembolic ischemic stroke (atherothrombotic infarction, lacunar infarction, infarction of undetermined etiology). All patients were diagnosed with hyperlipidemia and with a total cholesterol level between 180 and 240 mg/dL at enrollment, without the use of statins. Patients in the pravastatin group received
10 mg of pravastatin/day, and those in the control group received no statin treatment. The primary endpoint
was the ocurrence of stroke and transient ischemic attack (TIA), with the onset of each stroke subtype set to
be one of the secondary endpoints. (NCT00221104)
Results: Although 3000 patients were targeted, 1578 patients (491 female, age 66.2±8.5 years) were recruited and randomly assigned to either pravastatin group (n=793) or control group (n=785). There was no
significant difference in baseline characteristics between the groups. During the follow-up of 4.9±1.4 years,
although total stroke and TIA similarly occurred in both groups (2.56 vs. 2.65%/year, p=0.82; respectively),
onset of atherothrombotic infarction was less frequent in pravastatin group (0.21 vs. 0.64%/year, p=0.0047,
adjusted hazard ratio 0.33 [95%CI 0.15-0.74]). No significant intergroup difference was found for the onset
of other stroke subtypes and for the occurrence of any adverse events.
Interpretation: Randomization was successfully conducted and both group of patients demonstrated
similarly well controlled cardiovascular risk factor profiles at enrollment, representing a population at lower
risk for stroke recurrence. Proportions of stroke subtypes were similar between the two groups, with roughly
two thirds of the patients having lacunar infarction, which was two times higher than reported in SPARCL
trial. Incidence of recurrent stroke was roughly half of our initial assumption, but turned out to be similar to
CSPS II. Although whether low-dose pravastatin prevents recurrence of total stroke or TIA still needs to be
examined in Asian population, this study has generated a hypothesis that it may reduce occurrence of stroke
due to larger artery atherosclerosis.
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Genetics of moyamoya disease: Recent study using genetic engineered
mice of RNF213; A moyamoya disease susceptibility gene
Miki Fujimura1, Kuniyasu Niizuma1, Shigeo Kure2, Teiji Tominaga1
Departments of Neurosurgery1 and Pediatrics2, Tohoku University, Sendai, Japan

Moyamoya disease (MMD) is a chronic occlusive cerebrovascular disease characterized by a progressive stenosis at the terminal portion of the internal carotid artery and an abnormal vascular network at the base of
the brain. Although its etiology is still unknown, recent genome-wide and locus-specific association studies
identified RNF213 in the 17q25-ter region as an important susceptibility gene of MMD among East Asian
populations. A polymorphism in c.14576G>A in RNF213 was identified in 95% of familial patients with
MMD and 79% of sporadic cases, and patients having this polymorphism were found to have significantly
earlier disease onset and a more severe form of MMD, such as the presentation of cerebral infarction and
posterior cerebral artery stenosis. The exact mechanism by which the RNF213 abnormality relates to MMD
remains unknown, while recent reports using genetically engineered mice lacking RNF213 by homologous
recombination provide new insight for the pathogenesis of MMD. We generated Rnf213-knockout mice,
as well as Rnf213-knock-in mice expressing a missense mutation in mouse Rnf213, p. R4828K, on Exon 61,
corresponding to human RNF213, p. R4859K, on Exon 60, in MMD patients. Then we assessed the temporal
profile of intracranial arteries by 9.4-T magnetic resonance angiography (MRA) continuously in the same
mouse up to 64 weeks of age. As a result, both mice grew normally, with no significant difference in MRA
findings compared to wild-type littermates under normal physiological condition. Our results suggest multiple secondary insults such as environmental factors may contribute to the onset of MMD in addition to genetic factors. We sought to review the recent MMD research, especially focusing on the results obtained from
our recent investigation using genetically engineered mice of Rnf213.
Key words: Moyamoya disease, Etiology, Genetics, RNF213, Susceptibility gene
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Novel MR diagnosis of moyamoya disease
Satoshi Kuroda
Department of Neurosurgery, Graduate School of Medicine and Pharmaceutical Science, University of Toyama, Toyama, Japan

Moyamoya disease is characterized by progressive occlusion of the supraclinoid internal carotid artery (ICA)
and its main branches within the circle of Willis. This occlusion results in the dilation of perforating arteries
at the base of brain (moyamoya vessels). The diagnosis of moyamoya disease has been based on the radiological information of intraluminal stenosis in the carotid fork. The concept is quite similar to diagnosis process
in atherosclerotic arterial stenosis. Even now, however, it is not rare to experience the difficulty to distinguish
moyamoya disease from intracranial arterial stenosis in a certain population of patients. Furthermore, our
recent knowledge on susceptibility gene for moyamoya disease has embossed unclear border between moyamoya disease and intracranial arterial stenosis. These issues may result from previous diagnostic concept on
the basis of radiological information of intraluminal stenosis. In this lecture, therefore, the author precisely
analyze the outer diameter of the involved arteries on three-dimensional constructive interference in steady
state (3D-CISS) images and directly inspect the involved arteries during surgery in patients with moyamoya
disease.
Radiological evaluation was performed in 64 patients with moyamoya disease. As the controls, six patients
with severe middle cerebral artery (MCA) stenosis and 17 healthy subjects were recruited. On 3D-CISS, the
outer diameter was quantified in the supraclinoid portion of internal carotid artery (C1), the horizontal
portions of MCA (M1) and anterior cerebral artery (A1), and basilar artery. The involved carotid fork was
directly observed during surgery in another series of three adult patients with moyamoya disease. In 53 adult
patients with moyamoya disease, the outer diameters of C1, M1, and A1 segments were 2.3 ± 0.7 mm, 1.3 ±
0.5 mm, and 1.0 ± 0.4 mm in the involved side (n=91), being significantly smaller than the control (n=17),
severe M1 stenosis (n=6), and non-involved side in moyamoya disease (n=15, P<0.01). There were significant correlations between Suzuki’s angiographical stage and the outer diameters of C1, M1, and A1 (P<0.001).
The laterality ratio of C1 and M1 was significantly smaller in unilateral moyamoya disease (n=20) than the
controls and severe MCA stenosis (P<0.01). Direct observations revealed a marked decrease in the outer
diameter of the carotid fork (n=3). These findings strongly suggest specific shrinkage of the involved arteries
in moyamoya disease, which may provide essential information to distinguish moyamoya disease from other
intracranial arterial stenosis and shed light on the etiology and novel diagnosis cue of moyamoya disease.
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Epidemiology in Korea and long-term effect of surgery in moyamoya
disease
Chang Wan Oh, Jeong Eun Kim, Won-Sang Cho, Jae Seung Bang, Tackeun Kim
Department of Neurosurgery, Seoul National University College of Medicine, Seoul, Korea

Introduction: This study was designed to provide nation-wide epidemiology of moyamoya disease (MMD)
in Korea, and to identify long-term effect of direct revascularization surgery for MMD.
Materials & Methods: For epidemiology, we used database by National Health Insurance System. To elucidate the effect of surgery, we retrospectively investigated the age at diagnosis, sex, surgical methods and
occurrence of stroke in 441 cases of adult MMD with ischemic presentation. Surgical treatment was done on
301 cases, and 140 cases were managed conservatively. Annual stroke rate, 1-year, 5-year and 10-year cumulative stroke rates were calculated using survival analysis.
Results: The estimated standardized prevalence was 6.5 in 2005 and increased to 18.1 in 2013 per 100,000
persons. In the same period, standardized incidence increased from 2.7 to 4.3 per 100,000 persons. In retrospective study, the annual rate of any kind of stroke was 1.6% after revascularization while it was 1.9%
in conservative group. Ten-year cumulative incidence rates of all stroke were 9.4% vs. 19.6% (p = 0.041).
Relative risk reduction was 52.0% and the number needed to treat was 10. The gap of 10-year cumulative
incidences of ischemic stroke were more prominent (3.9% vs. 13.3%, P = 0.019). Relative risk reduction was
raised to 70.7% and the number needed to treat was 11. However, the difference of cumulative incidence
rates at 1-year and 5-year did not reach the level of statistical significance. As to hemorrhagic stroke, revascularization surgery was not superior to conservative management.
Conclusion: The standardized prevalence and incidence of MMD were 18.1 and 4.3 in 2013. Direct or combined revascularization for adult MMD with ischemic presentation can prevent further stroke, and relative
risk reduction was 52.0% in 10-year follow up.
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Middle cerebral artery steno-occlusion in young patients
Jong S. Kim
Department of Neurology, University of Ulsan, Asan Medical Center, Seoul, Korea

Middle cerebral artery (MCA) steno-occlusion, symptomatic or asymptomatic, is often encountered in our
clinical practice. Although we often consider this as ‘atherosclerotic disease’, the diagnosis is challenging when
patients are young and do not have vascular risk factors.
The high-resolution magnetic resonance imaging (HR-MRI) enables us to examine vessel wall pathology
and may aid us to make more precise diagnoses. We recently studied patients who had (1) unilateral MCA
disease (≥50% stenosis or occlusion), (2) were ≤55 years old and had no or minimal (≤1) atherosclerotic
risk factors. We excluded patients with a confirmed diagnosis of Moyamoya disease, vasculitis, or dissection
and those having emboligenic sources. A presumptive diagnosis was made based on HR-MRI findings,
and categorized as HR-athero (atherosclerotic disease), HR-MMD (Moyamoya disease), HR-dissection, or
HR-vasculitis. Among 95 patients analyzed, 26 (27.4%) had HR-athero who were more often male (P=0.004),
smokers (P=0.018), and had focal stenosis (P=0.003) than others. As compared with the HR-athero patients,
29 HR-MMD patients were more often female (P<0.001) and more often had occlusive lesions (P=0.001)
and nonfocal stenosis (P<0.001). The 22 HRdissection patients tended to have hypertension less often, and
the 13 HR-vasculitis patients were younger (P=0.004) and tended to have nonfocal stenosis.
Another item that may give us a clue to the diagnosis is RNF 213 gene variant, which has been found to be
present in more than 75% of MMD patients. Bang et al recently examined RNF 213 gene variation in more
than 300 subjects with MCA steno-occlusion, and found that about half of the patients had RNF gene variation. The positivity was very high in patients who met MMD diagnostic criteria, but it was also positive in
about 10 % of patients who did not meet any of MMD criteria.
These data indicate that HRMRI and genetic studies help us to elucidate the etiology of MCA disease. However, due to the lack of specificities, the challenges still continue. Further studies are required to identify the
causes of MCA steno-occlusive disease more precisely in Asian patients.
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Air pollution with particulate matter is associated with mortality in patients
with ischemic stroke
Sang Joon An, Chi Kyung Kim, Tae Jung Kim, Yerim Kim, Han-Gil Jeong, Ki Woong Nam, Sang-Bae Ko, ByungWoo Yoon
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Air pollution is associated with stroke related mortality in general population. But little is known
about the mortality of stroke patients in relation to air pollution. When we checked air pollutant levels, particulate matter [PM10] and nitrogen dioxides [NO2] were significantly increased and sulfur dioxide [SO2],
carbon monoxide [CO] and O3 were normal range compared with the air quality standard level (PM10, 50
㎍/m3; NO2, 0.03ppm; SO2, 0.02ppm; CO, 9ppm; O3, 0.06ppm) in central area in Korea from 2006. We
hypothesized that air pollution with PM10 and NO2 is associated with mortality in patients with ischemic
stroke.
Methods: Patients were extracted from prospectively collected acute stroke registry covering area of Seoul,
Gyeonggi, and Incheon over the 5-year period (from January, 2008 to December, 2012). Daily deaths counts
were obtained from the annual mortality records of the Health Insurance Review & Assessment Service. Daily level of PM10, NO2 was provided by the Korea Environment Corporation. A generalized additive model
was used to analyze the association between daily death counts and each air pollutants in patients with ischemic stroke after adjusting for possible confounders such as temperature, relative humidity, day of week and
time trends.
Results: Demographic variables for study population were as follows; Median age was 74.4 years (±10.1)
with slightly more female (54%). Over the 5 year period, 7,445 death events occurred among the 37,128
patients (mortality 20.6 %). Mean exposure levels of PM10 and NO2 were 53.64㎍/m3 and 0.031ppm respectively. The association between PM10 and mortality in patients with ischemic stroke were statistically
significant (p=0.04), whereas this was not the case for NO2 (p=0.404). We observed estimated relative
risks of 1.01(95% CI, 1.00 to 1.02) for mortality of stroke patients for each 10㎍/m3 increase in total PM10
concentrations on the same day. We also found significantly increased relative risk of 1.01(95% CI, 1.00 to
1.02; p=0.02) for PM10 with a 1-day lag. Despite of adjusting for the lag effects of NO2, the effect was not
changed.
Conclusions: These findings indicate that air pollution with PM10 is associated with mortality in patients
with ischemic stroke.
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Binge drinking habit can increase risk for ischemic stroke in Korean men
Soo Joo Lee1, Jae Guk Kim1, Youngchai Ko1, Yong-jin Cho2, Keun-Sik Hong2, Jong-Moo Park3, Kyusik Kang3,
Tai Hwan Park4, Sang-soon Park4, Kyung Bok Lee5, Jae-Kwan Cha6, Dae-hyun Kim6, Jun Lee7, Joon-tae Kim8,
Juneyoung Lee9, Ji Sung Lee10, Moon-Ku Han11, Hee-Joon Bae11
1

Neurology, Eulji University, Daejon, Korea, 2Neurology, Inje University Ilsan Paik Hospital, Goyang, Korea, 3Neurology, Eulji General
Hospital, Seoul, Korea, 4Neurology, Seoul Medical Center, Seoul, Korea, 5Neurology, Soonchunhyang University Hospital, Seoul, Korea,
6
Neurology, Dong-A University Hospital, Busan, Korea, 7 Neurology, Yeungnam University Medical Center, Daegu, Korea,
8
Neurology, Chonnam National University Hospital, Gwangju, Korea, 9Biostatistics, Korea University College of Medicine, Seoul, Korea,
10
Clinical Research center, Asan Medical Center, Seoul, Korea, 11Neurology and Cerebrovascular Center, Seoul National University
Bundang Hospital, Seongnam, Korea

Purpose: Heavy alcohol consumption increases the risk for all strokes, whereas moderate regular alcohol
consumption is associated with a lower risk for ischemic stroke. The effect of binge drinking on ischemic
stroke has not been well known. We undertook a population-based case-control study and the purpose of
this study was to evaluate the effect of the binge drinking on ischemic stroke risk.
Methods: Cases were recruited from patients aged 20 over and hospitalized due to first-ever ischemic stroke
which was confirmed by diffusion-weighted MRI. Stroke-free controls, obtained from the database of the
4-5th Korean National Health and Nutrition Examination Survey, were matched with the cases by age, sex
and education level. All participants completed an interview using a structured questionnaire about alcohol
intake. A binge drinking pattern was defined as consuming 6 or more drinks (> 60g of pure alcohol) of the
same alcoholic beverage in 1 session. We confined this analysis to male subjects and non-drinkers in past
year and were excluded. A conditional logistic regression models were adjusted for age, hypertension, diabetes, coronary artery disease, hyperlipidemia, body mass index and smoking habit. The frequent drinking was
defined as 4 times or more a week.
Results: Case (n=682) and control (n=1592) were included in this analysis. The binge drinking habit was
found in 365 (53.5%) of the cases and 495 (31.1%) of the controls. Compared with non–binge drinkers, the
odd ratio for ischemic stroke among binge drinkers was 2.96 (95% CI, 2.18-4.03) after adjusting the confounders. Compared with non–binge drinkers, the harmful association with ischemic stroke in occasional
binge drinkers who drank less than 4 times a week (OR 2.31, 95%CI 1.61-3.31) and in frequent binge drinker
who drank 4 times or more a week (OR 4.25, 95%CI 2.79-6.48).
Conclusions: This result suggests that a binge drinking habit may have a harmful effect on ischemic stroke.
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Effect of B-Vitamins on stroke rist among individuals with vascular disease
who are not on antipaltelets: A meta-analysis
Jong-Ho Park1, Gustavo Saposnik2, Bruce Ovbiagele3, Daniela Markovic4, Amytis Towfighi5
1

Department of Neurology, Seonam University Myongji Hospital, Goyang, Korea, 2Department of Neurology, University of Toronto,
Ontario, Canada3 Department of Neurosciences, Medical University of South Carolina, South Carolina, United States, 4Department of
Biomathematics, University of California, Los Angeles, United States, 5Department of Neurology, University of Southern California, Los
Angeles, United States

Purpose: Retrospective analyses of randomized controlled clinical trials (RCTs) suggest that antiplatelet
therapy may modify the potential cerebrovascular benefits of lowering homocysteine with B-vitamin supplementation among individuals with cardiovascular disease. We analyzed the effects of B-vitamin supplementation on risk of subsequent stroke or transient ischemic attack (TIA) among high cardiovascular risk
individuals not taking antiplatelet medications.
Methods: We systematically searched the Cochrane Central Register of controlled trials, PubMed, the Internet Stroke Center stroke trials, and the clinical trials.gov website from 1966 to April 2015. Inclusion criteria
included: RCTs of homocysteine-lowering therapy with B-vitamins; high cardiovascular risk population
and follow-up >1 year. Among 11 RCTs meeting inclusion criteria, three studies assessed stroke or TIA as an
outcome and reported event rates according to whether or not individuals were taking antiplatelets: Vitamin
Intervention for Stroke Prevention (VISP), VITAmins TO Prevent Stroke (VITATOPS), and Heart Outcomes
Prevention Evaluation 2 (HOPE-2). A total of 4,643 high vascular risk subjects not taking antiplatelets were
evaluated. The overall effect size across studies was summarized using the fixed effects model after confirming there was no significant heterogeneity. Heterogeneity was assessed using the Cochran’s Q and I2 statistics.
Main outcome measure was stroke or TIA.
Results: Among high vascular risk patients not taking antiplatelets, compared with the control group, those
taking B-vitamin supplementation had a lower risk of recurrent stroke (HR 0.86, 95% CI; 0.62 to 1.19 for
VISP; 0.65, 0.46 to 0.91 for VITATOPS; and 0.60, 0.39 to 0.92 for HOPE-2; overall HR 0.71, 0.58 to 0.88).
Conclusions: Homocysteine lowering with B-vitamins among high vascular risk patients who are not taking antiplatelet therapy is related to a modest reduction (29%) in stroke risk. A clinical trial of B-vitamins in
this group may be warranted.
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Visceral fat and cerebral microbleeds in neurologically healthy people
Hyung-Min Kwon1, Jong-Ho Park2, Jin Ho Park3, Jae-sung Lim1, Han-Gil Jeong1, Dong Wook Shin3, Jae
Moon Yun3, Hyejin Lee3, Yong-Seok Lee1
1

Neurology, Boramae Medical Center, Seoul, Korea, 2 Neurology, Myongji Hospital, Ilsan, Korea, 3 Family Medicine, Seoul National
University Hospital, Seoul, Korea

Purpose: Obesity has a significant impact on the risk of intracerebral hemorrhage (ICH). However, little
is known about the association between central obesity and the presence of cerebral microbleeds (CMBs), a
precursor of ICH. We sought to assess whether visceral adipose tissue (VAT) and subcutaneous adipose tissue (SAT) are associated with the presence of CMB.
Methods: We conducted a cross-sectional study of 1,737 neurologically healthy people (mean age, 55.9 ± 9.1;
790 men), who underwent brain magnetic resonance imaging (MRI) and abdominal computed tomography
(CT). CMBs were evaluated through T2*-weighted gradient-recalled echo MRI. The cross-sectional surface
areas of the abdominal fat compartments were calculated. Study subjects were stratified into quartiles according to the distribution of VAT/SAT ratio.
Results: : A total of 75 (4.3%) subjects were found to have CMBs. Subjects with a greater quartile of VAT/
SAT ratio were more likely to have higher numbers of CMBs (0 to ³2; p=0.001). In multivariable analysis, a
dose-response relationship was observed between the extent of VAT/SAT quartile and CMB: compared to the
lowest VAT/SAT quartile, odds ratio (OR)=2.14 (95% CI 0.86–5.36) for second VAT/SAT quartile; OR=2.22
(0.85–5.83) for third VAT/SAT quartile; and OR=2.83 (1.02–7.89) for the highest VAT/SAT quartile (P for
trend 0.03).
Conclusions: A higher VAT/SAT ratio might be an independent predictor of CMBs in neurologically
healthy people. This finding has clinical utility in terms of identifying high-risk of CMBs in obesity.
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Headache in moyamoya disease - Incidental or characteristic?
Suzuki Norihiro2, Shigeru Nogawa1, Kitagawa Yasuhisa1
1

Department of Neurology, Tokai University Hachioji Hospital, Hachioji, Japan, 2Department of Neurology, Tokyo Dental College Ichikawa
General Hospital, Ichikawa, Japan

Purpose: According to the database of the Japanese Research Committee for Moyamoya disease (MMD),
patients whose initial symptom was headache (the headache-subtype) accounted for 7.4% of the total
registered patients and many patients with other subtypes have headache. However, because headache is a
common symptom in young women, a group with a predilection for MMD, it is unclear whether they are
in incidental complications or disease-specific. We therefore conducted a questionnaire survey on the MMD
patients with headache.
Methods: We asked the 1530 members of the Japanese Headache Society to state how many MMD patients
complain of headache, what type of headaches in the international headache classification (ICHD-II) their
headache most closely resemble, the characteristics of the symptoms, and effective treatments. Replies were
received from 580, and 111 respondents had had the experience of seeing MMD patients with headache.
Among the 229 patients with headache, we analyzed the details on the 174 patients whose profiles were specified.
Results: The patients consisted of 43 males and 131 females. The mean age of the patients was 33.0 ± 17.3
years. The sites of the headaches were varied. The properties of the headaches consisted of a squeezing and
heavy-headed feeling (44.3%), throbbing pain (31.6%), and both (13.8%). The headaches were classified into
tension-type (45.4%), migraine without aura (32.8%), migraine with aura (10.9%), and a mixed type (2.9%).
As regards medical treatments, NSAIDs (56.9%), including aspirin, muscle relaxants (13.8%), calcium channel blockers (8.0%), including lomerizine and verapamil, triptan (4.6%), valproic acid (4.6%), and many
other drugs were used. Notably, a cerebral infarction occurred in two of the patients who were treated with
triptan. Surgical revascularization treatment was conducted in 12.6% of the patients. Among them, there
were 4 cases (2.3%) of classical migraine with aura in which direct revascularization was effective.
Conclusions: Based on these results,the MMD patients with headache showed female predominance (1:3),
and there were no characteristic sites or properties of the headache. A variety of drugs were used. However,triptan is considered to be contraindicated in MMD because of its vasoconstrictor activity. Although it
appears that in some patients they may have been incidental complications, it seems reasonable to conclude
that vasodilation of collateral blood flow pathways contributes to the headaches because surgical revascularization, especially direct bilateral revascularization, was effective. However, there are many unknown aspects
of their pathogenesis,and further studies are warranted to clarify the mechanisms involved.
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The relationship between osteoporosis and cerebral artery calcification
Moo-Seok Park, Jae-han Bae, Jeong-min Kim, Kang-Yeol Park
Neurology, Chung-Ang University Hospital, Seoul, Korea

Purpose: Vascular calcification is a dynamic process which is related with both osteoblastic process and
atherosclerosis. Although many epidemiologic studies have shown that aortic calcification is predominant
among the patients with osteoporosis, there has been a scarce report which focused on the relationship between osteoporosis and intracranial cerebral artery calcification.
Methods: We included the patients who had been through dual energy X-ray absorptiometry and brain
CT angiography among the consecutive patients admitted in Chung-Ang University Hospital due to cerebral infarction or transient ischemia attack between January 1st 2014 and March 31st 2015. Cerebral artery
calcification was assessed from intracranial cavernous portion of internal carotid artery by brain CT angiography, and categorized into three groups: none, mild to moderate, and severe. The degree of calcification
was determined as severe when calcification involved 1 centimeter or longer segment or 50% or more vessel
diameter of both cavernous distal internal carotid arteries, and the other patients with calcification but not
severe degree was assigned as mild to moderate group. Osteoporosis was diagnosed when bone mineral density measured from femur neck trochanter was less than or equal to 2.5 standard deviations below that of a
healthy reference population.
Results: Total of 364 patients were included (mean age: 69.7±11.6), with 182 female patients. Cerebral
artery calcification was detected in 301 patients and 114 patients had severe calcification. Osteoporosis was
diagnosed in 95 patients. The proportion of osteoporosis among the severe, mild to moderate, and no calcification group were 39.5%, 22.3%, and 12.9%, respectively. Multivariate logistic regression analysis after adjusting age>70, hypertension, previous stroke, stroke subtype, and serum calcium level showed that osteoporosis is an independent factor associated with severe cerebral artery calcification (odds ratio=1.80, confidence
interval 1.03-3.16, p=0.040).
Conclusions: This study showed that osteoporosis was more prevalent among the patients with advanced
cerebral artery calcification.
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The association between hypertriglyceridemia and acute lacunar infarction in
Korean population
Kyung Bok Lee1, Jong-Moo Park2, Tai Hwan Park3, Yong-jin Cho4, Soo Joo Lee5, Dong-Eog Kim6, Kyusik Kang2,
Beom Joon Kim7, Keun-Sik Hong4, Jay Chol Choi8, Jun Lee9, Joon-tae Kim10, Jae-Kwan Cha11, Mi Sun Oh12,
Kyung-Ho Yu12, Byung-Chul Lee12, Juneyoung Lee13, Ji Sung Lee14, Byung-Woo Yoon15, Hee-Joon Bae7
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Purpose: The elevation of serum triglyceride (TG) increases incidence of ischemic stroke, and is associated with microvascular complication in patients with diabetes. However, the stroke subtype linked to TG is
largely unknown. This study was to know whether TG is associated with acute lacunar infarction in Korean
population.
Methods: We used a prospective web-based database registering patients with acute ischemic stroke from 15
centers in Korea between Apr 2008 and Nov 2014. A total 31,378 cases within 7 days from onset were enrolled
excluding imaging-negative transient ischemic attack. We compared the lipid profiles among stroke subtypes
by analysis on variance (ANOVA) and Duncan posthoc test. The differences of serum lipid levels were also
demonstrated among the groups stratified by initial stroke severity, prestroke functional status, time from
onset and the hospitals. Multivariable logistic regression model was used to determine the associated factor
for lacunar infarction (SVO) compared with large artery atherosclerotic infarction (LAA).
Results: The means of serum TG level were 128.0±82.6 in LAA and 138.5±90.5 in SVO while those of
low-density lipoprotein (LDL) were 113.4±39.0 and 114.9±35.7 in each. The higher quartiles of serum TG
level had a larger proportion of SVO infarction (12.1%, 17.4%, 20.4%, and 25.0%). As stratified by NIHSS,
prestroke mRS, time from onset and the hospitals, serum TG levels were consistently higher in SVO than
LAA. TG of SVO was significantly higher than that of LAA in ANOVA and posthoc analysis (p=.000). In
multivariable logistic regression, the second through fourth TG quartiles were associated with increased risk
of SVO (OR 1.25, 95%CI 1.14-1.43; OR 1.33, 95%CI 1.18-1.49; OR 1.48, 95%CI 1.32-1.66). The association
were maintained after adjusting for WBC, and attenuated for additional CRP.
Conclusions: Serum TG level was independently associated with acute lacunar infarction in Korean population. Further prospective cohort study is warranted to elucidate the pathophysiologic mechanism of TG for
ischemic stroke.
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Cerebral hemodynamic disturbance in dural arteriovenous fistula with
retrograde leptomeningeal venous drainage: A prospective study using
123I-Iodoamphetamine single photon emission computed tomography
Kazuya Kanemaru, Hideyuki Yoshioka, Koji Hasimoto, Takuma Wakai, Yuichiro Fukumoto, Hiroaki Murayama, Toru Tateoka, Takashi Yagi, Hiroyuki Kinouchi
Neurosurgery, University of Yamanashi, Yamanashi, Japan

Purpose: The cerebral hemodynamic disturbance caused by retrograde leptomeningeal venous drainage
(RLVD) of dural arteriovenous fistula (dAVF) is related to neurological morbidity and unfavorable outcome.
However, cerebral hemodynamics in this disorder have not been elucidated well. The aim of this study was to
assess the relationship between the cerebral venous congestive encephalopathy represented as a high intensity
area (HIA) on MR T2WI and the cerebral hemodynamics examined by 123I-iodoamphetamine (IMP) single-photon emission computed tomography (SPECT), and the predictive value of 123I-IMP SPECT for the
development and reversibility of venous congestion encephalopathy.
Methods: Based on pre- and post-treatment HIA on T2WI associated with venous congestion encephalopathy, the patients were divided into three groups: normal, edema, and infarction group. The regional cerebral
blood flow (rCBF) at the region with RLVD was analyzed by 123I-IMP SPECT, and the results were compared among the groups.
Results: There were 11, 6, and 3 cases in the normal, edema, and infarction group, respectively. No cases of
the normal group showed any symptoms related to venous congestion. In contrast, all cases in the edema
and infarction groups developed neurological symptoms. The rCBF in the edema group was significantly
lower than that in the normal group, and significantly higher than that in the infarction group. The cerebral
vascular reactivity (CVR) of the infarction group was significantly lower than that of the normal and edema
groups. After treatment, the neurological signs
disappeared in the edema group, but only partial
improvement was seen in the infarction group. The
rCBF significantly increased in the normal and edema groups, but not in the infarction group.
Conclusions: Quantitative rCBF measurement is
useful for evaluating hemodynamic disturbance in
dAVF. The reduction of rCBF was strongly correlated with the severity of venous congestive encephalopathy, and loss of CVR is a reliable indicator of
irreversible venous infarction caused by RLVD.
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Scientific Session 1-9

Identification and validation of specific genes developing promoter
methylation changes in atherosclerotic tissues
Jei Kim1, Jee Yeon Kim1, Jaroslav Jelinek2, Junha Hwang1, Geun-eun Kim3, Sun Uck Kwon4, Hye Seon
Jeong1, Jean-pierre Issa2
1

Daejeon-Chungnam Regional Cerebrovascular Center, Chungnam National University Hospital, Daejeon, Korea, 2 Fels Institute, Temple
University, Philadelphia, PA, United States3 Department of Vascular Surgery, Asan Medical Center, Seoul, Korea, 4Department of Neurology, Asan Medical Center, Seoul, Korea

Purpose: The present study was performed to identify and validate specific genes developing promoter
methylation changes in atherosclerotic plaques obtained after carotid endarterectomy (CEA).
Methods: To identify specific genes developing promoter methylation changes, we performed a comprehensive DNA methylation profiling (Solexa sequencing) using amplicon made by a methylated-CpG island
amplification (MCA) with atherosclerotic plaques and peripheral leukocytes (WBC) obtained from 5 CEA
patients. Then, we validate the significance of methylation changes of the identified genes by the comparison
of the promoter methylation status between CEA plaque and WBC obtained from 15 CEA patients using
pyrosequencing.
Results: On the MCA-Slexa sequencing experiments, we identified 4 genes (ALOX1, FANK1, NETO1
and SERHL2) having promoter methylation changes in CEA. On validation test, ALOX1 (CEA plaque,
35.37±11.00 vs. WBC, 51.55±22.04, p<0.05) and NETO1 (10.98±2.83 vs. 16.22±4.92, p<0.05) showed lower
methylation in CEA plaques than WBC. In contrast, FANK1 (5.43±0.87 vs. 4.42±1.34, p<0.05) showed higher methylation in CEA plaques. Promoter methylation level of SERHL2 (3.72±0.89 vs. 3.36±1.77) was not
significantly different between CEA plaque and WBC.
Conclusions: The present study identified and validated specific genes having decrease (ALOX12, NETO1)
or increase (FANK1) promoter methylation changes in atherosclerotic tissues.
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Scientific Session 1-10

Determinants of basal collaterals in moyamoya disease: clinical and genetic
factors
Jong-Won Chung1, Suk Jae Kim1, Kun Ha Kim2, Chang-seok Ki3, Pyeong Jeon2, Je Young Yeon4, Jong-soo
Kim4, Seung Chyul Hong4, Hyung Jin Shin4, Oh Young Bang1
1

Neurology, Samsung Medical Center, Seoul, Korea, 2 Radiology, Samsung Medical Center, Seoul, Korea, 3 Laboratory Medicine and
Genetics, Samsung Medical Center, Seoul, Korea, 4 Neurosurgery, Samsung Medical Center, Seoul, Korea

Purpose: Moyamoya disease (MMD) is a unique cerebrovascular disease characterized by progressive
stenosis of the distal internal carotid artery and a hazy network of basal collaterals (BCs) called Moyamoya
vessels. This study aimed to evaluate the determinant of BCs in angiographically-confirmed MMD patients.
Methods: We analyzed 146 consecutive patients with MMD (age, 26.2±19.6; range, 1-75). The degree of BCs
(%) was measured by the ratio of height from the carotid T-junction to the end of BC vessels and the height
from the carotid T-junction to the highest point of the imaginary superior sagittal sinus. Factors associated
with the degree of BCs, including clinico-radiological and genetic factors (p.Arg4810Lys variant in the ring
finger protein 213), were analyzed.
Results: The degree of BCs varied among MMD patients and significantly decreased with the increase in
the age of diagnosis of MMD (coefficient, -1.59; p<0.001). Although the degree of BCs development depends
on MMD stage (Suzuki stage), it is less prominent in adult-onset MMD compared to childhood MMD. The
p.Arg4810Lys variant was observed in 50 (65.8%) adult-onset MMD patients. The degree of BCs did not
differ between patients with and without this variant. Other factors, including types of MMD (definite vs.
probable) and stroke (ischemic, hemorrhagic, or asymptomatic), and shrinkage (outer diameter) of intracranial vessels were not associated with the degree of BCs.
Conclusions: Although prominent BCs are required for diagnosis of MMD, BCs are decreased with aging,
suggesting depressed angiogenic capacity and limitation of current diagnostic criteria of MMD in adults.
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Symposium 4:
Current and future concept of stroke
care system

Chairs:
Chin-Sang Chung (Department of Neurology, Sungkyunkwan University, Korea)
Kiyohiro Houkin (Department of Neurosurgery, Hokkaido University, Japan)

Symposium 4-1

National strategy on stroke care system in Japan
Kazuo Minematsu
National Cerebral and Cardiovascular Center, Osaka, Japan

In Japan, stroke is the 4th leading cause of death and the 1st leading cause of disability and requiring nursing care. Gross medical expenses are more than 1.3 trillion yen/year. Further increase in number of stroke
patients (N>2.7million in 2015) is expected with a dramatic increase in elderly population for the coming
decades.
Since the mid 1990’s, when hyperacute thrombolytic treatment and multidisciplinary stroke care in stroke
unit were proven to be effective, the reconstruction of stroke care systems has begun in Western countries;
including 1) awareness, 2) registries, 3) regional cooperation, 4) indicators, 5) accreditation, and 6) legislation
of stroke act. The British Department of Health published ‘National Stroke Strategy’ in 2007. This strategy
presents 20 quality markers outlining the features of good service, to help commissioners, stroke networks
and service providers judge the quality of their local services and plan for improvement needed.
In Japan, hyperacute thrombolytic therapy and management in stroke care unit were officially approved
by the Government in 2005 and 2006, respectively. Stroke management guidelines were published at first
in 2004, and the revisions were made in 2009 and in 2015. Based on the 5th revision of the Medical Care
Act released in 2006, stroke was chosen as one of the 5 important diseases (cancer, stroke, acute myocardial
infarction, diabetes mellitus and psychic disorders), that needed the establishment of medical cooperation
by districts. The 40th annual meeting of the Japan Stroke Society held in Hiroshima City in 2015 published
the Hiroshima Declaration that aimed at proposing 10-year goals regarding strategies to establish effective
cooperation systems that enable systematic implementation of prevention, emergency care, acute treatment,
chromic treatment, and rehabilitation against stroke.
The Japan Stroke Association released an original draft of “Stroke Control Act” in 2009 with other 14 stroke
related organizations including Japan Stroke Society. A parliamentary group mulling measures against stroke
made and submitted the bill reflecting most of the original draft to the House of Councilors in 2014, but it
was scrapped in November due to dissolution of the House of Representatives. The emphases of the bill put
on 1) public education, 2) seamless continuum of emergency transportation, acute treatment, rehabilitation
and support for stroke survivors all over the country, and 3) research and utilization of its achievements. We
are again petitioning the Diet to legislate the “Stroke Control Act.”
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Symposium 4-2

Development of patient delivery system: Brain saver program in
Anyang city
Mi Sun Oh, Kyung-Ho Yu, Byung-Chul Lee
Department of Neurology, Hallym Neurological Institute, Hallym University Sacred Heart Hospital, Hallym University College of Medicine,
Anyang, Korea

Intravenous tissue plasminogen activator (tPA) is the only evidence-based pharmacological treatment available for acute ischemic stroke (AIS). However, its use nationwide remains low, with estimates ranging from 1%
to 5%. Pre-hospital and in-hospital time delays are major concerns in AIS management leading to delayed or
inability to provide thrombolysis. In previous studies, the utilization of EMS transportation was associated
with earlier arrival within 3 hours of stoke onset. Also, the guidelines recommended EMS prenotification of
patients with potential AIS to reduce delays in time-dependent management such as thrombolysis. Previous
studies have demonstrated the association between EMS prenotification and more rapid assessment, faster
assess to imaging, and shorter door-to-needle time (DNT). Despite EMS prenotification being an essential
element in AIS management strategies, EMS prenotification systems are not well established in Korea. A system is needed by which the EMS personnel efficiently communicate with the stroke team to lead to improvement of time management, identification of patients eligible for thrombolysis, and preparation of in-hospital
AIS management system to occur parallel to EMS evaluation. Smartphone applications have been used in
stroke care for image transfer for telemedicine or communication among member members of a stroke team
outside the hospital. We developed the “Brain Saver”, which is a smartphone-assisted prenotification system
using mobile application platform. Through the Brain Saver, the EMS personnel sent the clinical information, such as age, sex, time of symptom onset, expected arrival time, neurological symptom of the patient
with suspected acute IS in the field, so that the stroke team prepared to prioritize the hospital resources such
as computerized tomography (CT) and various laboratory test. On arrival at emergency room, patients were
transferred directly from triage onto the CT room on the ambulance stretcher, and the stroke team meet
patient. We evaluated preliminarily the effects of this system on improving quality indicators including doorto-needle time (DNT), door-to-imaging time (DIT) of patients with tPA. After implementation of the Brain
Saver, we observed a significant increase in the proportions of patients with IS arriving by EMS, and significant reductions in the time to stroke team assessment, DIT, and DTN in patients with prenotification by the
Brain Saver. The Brain Saver was the efficient tool to communicate between EMS personnel and the stroke
team and improved quality indicators of in-hospital stroke management by reducing time delay in thrombolysis. This novel system could make existing prenotification and in-hospital AIS management system more
effective.
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Symposium 4-3

How could multidisciplinary comprehensive stroke care centers in Japan
be successful?
Kazutoshi Nishiyama
Department of Neurology, Kitasato University School of Medicine, Japan

Stroke is a frequent cause of adult disability that can lead to enduring impairments, and ischemic stroke is
majority of entire stroke. To lessen disability caused by ischemic stroke, thrombolytic therapy in acute phase
of ischemic stroke is of importance. Since 1996 thrombolysis has been the only registered treatment for acute
ischemic stroke. The standard therapeutic procedure thrombolysis has been intravenous tissue-type plasminogen activator treatment (IV t-PA) for at least the past decade. After evidence demonstrating benefit of
endovascular therapy (EVT) for acute ischemic stroke secondary to emergent large vessel occlusion (ELVO)
was established in early 2015, EVT may be currently the most effective treatment to improve outcomes for
acute ischemic stroke associated with ELVO. Therefore, IV t-PA and/or EVT have been standard treatments
for acute ischemic stroke. EVT can be applied only for ELVO, while IV t-PA is applicable for every type of
ischemic stroke with some exceptions such as arterial dissection.
The benefits of IV t-PA and/or EVT in acute ischemic stroke are highly time-dependent. Pooled data from
major IV t-PA trials suggest that the therapeutic benefit is maximal when given early after stroke onset and
declines rapidly during the next 4.5 hours. For every minute that treatment is delayed in a typical ELVO,
numerous neurons die. Therefore, rapid treatment is a critical factor in the outcomes of patients with acute
stroke who are treated with IV t-PA and/or EVT. Although the current guidelines of the American Heart Association/American Stroke Association recommend the delivery of thrombolytic therapy within 60 minutes
from hospital arrival, the door-to-needle (DTN) time for IV t-PA administration varies widely. As for distribution of DTN times, some papers reported that the median DTN time was approximately 80 minutes and
less than 20% hospitals achieved DTN times within 60 minutes for ≧50% patients treated with IV t-PA.
While the therapeutic time windows has been extended from 3 to 4.5hrs based on the ECASS3 results, there
has not been enough evidence to change practice in order to reduce treatment delay. However, there are a
number of initiatives in train which are likely to change this over the past and next few years. This includes
improvement of pre-hospital and intra-hospital clinical management strategies, extending the time window
for therapy, and the possible use of new thrombolytic agent such as desmoteplase. In this presentation, experience of acute ischemic stroke care to decrease treatment delay will be discussed.
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Symposium 4-4

Clinical research center for stroke (CRCS) project in Korea
Byung-Woo Yoon
Department of Neurology, Seoul National University Hospital, Seoul, Korea

Stroke mortality in Korea was 75.5 per 100 thousands in 2003, which was much higher than those in western countries, and has been the second leading cause of death in Korea until recently. Korean government
noticed the importance of major disease burdens and has started to support clinical research projects since
2004. Clinical research center for stroke (CRCS) project began in 2006 as a 9-year research project supported by the Ministry of Health and Welfare. The mission given to CRCS was development of Korean Clinical
Practice Guidelines (CPGs) for Stroke. Also we built a stroke research network and performed multicenter
clinical studies on stroke.
The biggest achievement of CRCS is development of Korean stroke CPGs. Reviewing stroke CPGs in other
countries, we established principles for developing CPG and writing committee was composed of multidisciplinary stroke experts. We held regional meetings to persuade the positive roles of CPG development
and to alleviate the concerns against CPGs among stroke clinicans. The Korean Stroke Society has strongly
supported the project and CPG book and CD were distributed at the meeting of the Society. To promote the
wide spread of stroke CPGs, mobile application for stroke CPG has been developed and downloaded continuously. Stroke research network led by CRCS has activated academic activities and produced more than
330 research papers. Also CRCS provides educational supports including online training and certification of
NIHSS and mRS as well as regular offline meeting. Key activities of CRCS include public education such as
mobile applications and newsletter for the patients and their family to enhance the stroke awareness
The most recent statistics revealed that the stroke mortality has dropped to 48.2/100 thousands and stroke is
the third leading cause of death in Korea following malignancy and heart disease. It is regarded that CRCS
and its activities, at least in part, have contributed the significant decline of stroke mortality in Korea.
CRCS project has shown the importance and effectiveness of national support for clinical researches, which
results are readily applicable to daily clinical practices.
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Scientific Session 2

Chairs:
Woo-Suk Choi (Department of Radiology, Kyung Hee University, Korea)
Yong-Seok Lee (Department of Neurology, Seoul National University, Korea)

Scientific Session 2-1

Effects of mesenchymal stem cell treatment on the expression of matrix
metalloproteinases and angiogenesis during ischemic stroke recovery
Hyo Suk Nam1, Il Kwon2, Jayoung Kim2, Sunho An2, Young Dae Kim1, Ji Hoe Heo1
1

Department of Neurology, Yonsei University College of Medicine, Seoul, Korea, 2Severance Integrative Research Institute for Cerebral
& Cardiovascular Disease, Yonsei University Health System, Seoul, Korea

Purpose: The efficacy of mesenchymal stem cell (MSC) transplantation in ischemic stroke might depend
on the timing of administration. We investigated the optimal time point of MSC transplantation. After MSC
treatment, we also investigated the expression of matrix metalloproteinases (MMPs), which play a role in
vascular and tissue remodeling.
Methods: Human bone marrow-derived MSCs (2 × 106, passage 5) were administrated intravenously after
permanent middle cerebral artery occlusion (MCAO) was induced in male Sprague-Dawley rats. First, we
determined the time point of MSC transplantation that led to maximal neurological recovery at 1 h, 1 day,
and 3 days after MCAO. Next, we measured activity of MMP-2 and MMP-9, neurological recovery, infarction volume, and vascular density after transplanting MSCs at the time that led to maximal neurological
recovery.
Results: Among the MSC-transplanted rats, those of the MSC 1-hour group showed maximal recovery in
the rotarod test (p=0.023) and the Longa score (p=0.018). MMP-2 activity at 1 day after MCAO in the MSC
1-hour group was significantly higher than that in the control group (p=0.002), but MMP-9 activity was not
distinct. The MSC 1-hour group also showed smaller infarction volume and higher vascular density than did
the control group.
Conclusions: Very early transplantation of MSCs (1 h after MCAO) produced greater neurological recovery
and decreased infraction volume. The elevation of MMP-2 activity and the increase in vascular density after
MSC treatment suggest that MSCs might help promote angiogenesis and lead to neurological improvement
during the recovery phase after ischemic stroke.
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Scientific Session 2-2

Anti-inflammatory effects of ceria nanoparticles in experimental
intracerebral hemorrhage models
Dong-Wan Kang1, Chi Kyung Kim1, In-young Choi1, Seul Ki Ki1, Do Yeon Kim1, Jung Min Pyun1, Han-Gil
Jeong1, Jun Yup Kim2, Seung-Hoon Lee1
1

Neurology, Seoul National University Hospital, Seoul, Korea, 2 Neurology, Korean Armed Forces Seoul Hospital, Seoul, Korea

Purpose: Ceria nanoparticles (NPs) are potent anti-oxidants because of their small size and surface characteristics. In addition to this, they have anti-inflammatory effects. However, their effects on post-stroke
inflammation have not been evaluated in experimental intracerebral hemorrhage (ICH).
Methods: Ceria NPs were made by a modified double-decomposition method. RAW 264.7 macrophages were activated by 30% hemolysate from blood by checking morphology and inflammatory products.
They were treated by 0.125 mM ceria NPs or not. Overall reactive oxygen species (ROS) after the activation
of macrophages were measured by oxidized 2’-7’-dichlorodihydrofluorescin diacetate (DCFH-DA) in flow
cytometry. Inflammatory cytokines, IL-1ß and TNF-α, were evaluated by enzyme-linked immunosorbent
assay (ELISA), and inflammatory end-products, COX-2 and iNOS, were done by Western blots. Animal
ICH was induced by the stereotactic injection of collagenase into the rat brain, and ceria NPs were injected
intravenously. Water contents were measured by wet and dry weights of brain after induction of ICH. We
calculated hematoma volumes by an image-analyzer and the recruitment of macrophages in perihematomal
area by the immunofluorescent staining using CD68 antibody.
Results: Ceria NPs were made as 3-nm small sized, uniform round-shaped, and well-dispersed agents,
which were suitable for biomedical applications. Ceria NPs reduced oxidized DCFH-DA (a marker of overall
ROS) after hemolysate-induced activation of macrophages (ceria-treated group, 391 unit vs. control, 567
unit, p=0.03). In this in vitro hemorrhage model, macrophages secreted less cytokines, IL-1ß and TNF-α, in
ceria-treated group than control, and in Western blots, the expression of COX-2 and iNOS decreased in ceria
group compared to control. In rat ICH model, ceria NPs reduced water contents in hemorrhagic hemisphere,
which is closely related to perihematomal inflammation (0.5 mg/kg ceria group, 79,9% vs. control, 81.1%,
p=0.01). Although hematoma volumes were not different between two groups, the CD68-positive macrophages in immunofluorescent staining were less recruited into the perihematomal area in ceria-treated group
than control.
Conclusions: Ceria NPs decreased inflammation after ICH in both in vitro and in vivo models. From these
anti-inflammatory effects, they could be potential therapeutic agents in acute period after ICH.
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Scientific Session 2-3

Upregulation of a signaling pathway involving transfer RNA after
subarachnoid hemorrhage in rats.
Takashi Sasaki1, Atsushi Kanoke1, Kuniyasu Niizuma1, Takaaki Abe2, Miki Fujimura1, Teiji Tominaga1
1

Neurosurgery, Tohoku University Graduated School of Medicine, Sendai, Miyagi, Japan2 Medical Science, Tohoku University Graduated School of Biomedical Engineering, Sendai, Miyagi, Japan

Purpose: Recently, 1-methyladenosine (m1A), a transfer RNA (tRNA) specific modified nucleoside, was
noted as an early stress marker after oxidative stress. However neuronal and cerebral involvement of this
signaling is undetermined. The aim of this study was to detect this signaling after subarachnoid hemorrhage
(SAH) in rats.
Methods: SAH was induced by endovascular perforation in male Sprague-Dawley rats. Brain and peripheral
blood samples were collected 1, 3, 6, and 24 hours after SAH. Upregulation of m1A was analyzed by immunohistochemistry and ELISA.
Results: Immunohistochemistry presented that m1A-positive cells increased 1 hour after SAH, and decreased to the baseline level. 3, 6, 24 hours after SAH, ELISA using peripheral blood revealed that m1A expression escalated up to 3 hours after SAH, then deescalated gradually.
Conclusions: m1A was upregulated in the brain in early phase after SAH, followed by upregulation in the
peripheral blood. Because m1A was detected only in acute phase after SAH, it seems reasonable as a stress
marker. Further studies are needed to reveal the roles of this signaling pathway.
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Scientific Session 2-4

Newly diagnosed - Atrial fibrillation after stroke and embolic stroke
Yerim Kim1, Tae Jung Kim2, Chi Kyung Kim2, Sang Joon An2, Sang-Bae Ko2, Byung-Woo Yoon2,
Seung-Hoon Lee2
1

Department of Neurology, The Catholic University of Korea Bucheon St. Mary’s Hopital, Gyeonggido, Korea, 2Department of Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Although Atrial fibrillation (AF) is a leading cause of recurrent embolic stroke, secondary AF after
stroke have been reported frequently. Because of the different treatment plan between them, it is important
to detect the exact stroke-etiology. The aim of this study was to compare the embolic stroke in patients with
known AF and newly diagnosed AF after stroke.
Methods: Between October 2002 and July 2009, among a total of 2,026 patients with acute (<7 days from
stroke onset) ischemic stroke (IS), patients with finally diagnosed AF (n=354) were enrolled in our study.
The embolic lesion-patterns were assessed by 2 stroke specialists who were blinded to the clinical informations.
Results: Among 354 patients with AF in acute IS, the number of patients with embolic stroke was 314. Patients with embolic stroke were younger (70±11 years vs. 74±9 years) and more likely to have larger left atrial
/aortic diameter ratio (1.61±0.40 vs. 1.48±0.26). Approximately 90.4% of those with known AF had embolic
strokes, while less than 60% of patients with newly detected AF had embolic strokes. There were no differences in lesion side between two groups. After adjusting for multiple co-variables, compared to the patients
with known AF, patients with newly diagnosed AF had reduced risks of embolic strokes (Odds ratio 0.11,
95% Confidence interval 0.03-0.36, p-value <0.001).
Conclusions: Compared to newly diagnosed AF after stroke, known AF was associated with embolic stroke.
To evaluate the etiology in patients with AF
after stroke, the left atrial/aortic diameter
ratio might be considered. Further studies
would be needed.
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Scientific Session 2-5

Proteomics-based identification and real-time PCR array of biomarkers
influencing carotid plaque vulnerability
Sung Hyuk Heo1, Hyun-hee Park2, Young Seo Kim2, Seong-Ho Koh2, Dae-il Chang1
1

Neurology, Kyung Hee University College of Medicine, Seoul, Korea, 2Neurology, Hanyang University College of Medicine, Seoul,
Korea

Purpose: The mechanism by which carotid plaque becomes unstable to lead ischemic stroke is not completely understood to date but analysis of proteomics and differentially expressed genes in stable versus unstable plaques may provide clues to elucidate the molecular mechanism. The aim of this study was to characterize the plaque secretome by proteomic analysis and to identify differences in expression levels of selected
genes by qPCR array between symptomatic (unstable plaques) and asymptomatic patients (stable plaques).
Methods: Twelve carotid plaques (6 symptomatic and 6 asymptomatic) obtained by carotid endarterectomy
were used in this study. After a protein enrichment step, we performed a two-dimensional electrophoresis
comparative analysis on human carotid plaque protein extracts. Quantitative analysis of inflammatory
components was performed using the ImageMasterTM 2D Platinum 7.0 (GE Healthcare, UK) software. The
intensity of each spot was normalized to the total valid spot intensity. Protein spots were selected for at least
a two-fold significant expression level difference between symptomatic and asymptomatic samples. In addition, tissue samples total RNA was extracted using TRIzol (Invitrogen, Life Technologies Corporation). The
expression levels of 84 genes were quantified by qPCR on RNA extracted from the carotid plaques using RT2
ProfilerTM PCR array Human Atherosclerosis (Corbett Life Science, QIAGEN, Hilden, Germany).
Results: A total of 134 distinct spots corresponding to 85 different proteins were identified by matrix assisted laser desorption/ionization mass spectrometry using the NCBI database. Most of the spots were present in
both types of extracts, although unstable plaques compared with stable ones showed reduced abundance of
ACTB (beta actin), carbonic anhydrase IX, and alpha enolase and more abundance of ferritin light subunit.
The expressions of several genes associated with lipid metabolism and cell adhesion pathways were significantly increased in symptomatic plaque compared with asymptomatic plaque (i.e. ABCA1, APOA1, PLIN2,
CD44), which was confirmed in western blots.
Conclusions: Identified biomarkers and network interactions may be involved in events relating
to plaque stability.
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Scientific Session 2-6

Factors associated with small ruptured intracranial aneurysm
Bum Joon Kim, Hyun Goo Kang, Dong-Wha Kang, Jong S. Kim, Sun U. Kwon
Neurology, Asan Medical Center, Seoul, Korea

Purpose: Ruptured intracranial aneurysm (RIA) can cause subarachnoid hemorrhage (SAH) which shows
high mortality. Though the size is one of the strongest predictor of rupture, small aneurysms often rupture
causing SAH. Here we investigated the risk factor in small RIAs comparing to that of large RIAs.
Methods: Patients admitted due to intracranial hemorrhage associated with RIAs within 7 days were consecutively enrolled. Risk factors (age, sex, hypertension, diabetes, smoking, alcohol and multiple aneurysms)
were obtained. The size of RIAs was measured from the computed tomography angiography and was classified into small (<5 mm) and large RIAs. The location of RIAs was classified as; distal internal carotid artery
(dICA), anterior and middle cerebral artery (ACA and MCA), MCA-bifurcation, anterior and posterior
communicating artery (Acom and Pcom) and posterior circulation.
Results: Among 794 patients enrolled, 384 patients (48.5%) demonstrated small RIA. Female (Odds ratio=2.813, p<0.001), hypertension (OR=1.397, p=0.035) and multiple aneurysm (OR=1.876, p=0.001) was
associated with small RIA, and age (OR=0.972, p<0.001) and aneurysms located at MCA bifurcation and
Pcom were negatively associated with small RIA. By location, female sex was associated with small RIA at anterior circulation. Young age and hypertension was associated with small RIA at Acom, multiple aneurysms
with small RIA at Pcom, smoking habits with small RIA at MCA-bifurcation, and young age with small RIA
at posterior circulation.
Conclusions: Risk factors of small RIA may differ according to the location. The treatment strategy for intracranial aneurysm should not solely be based on the size.
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Scientific Session 2-7

Safety of the stepwise carotid revascularization for the severe stenosis of
the ICA
Hirofumi Kazama, Kazuya Kanemaru, Kouji Hashimoto, Takashi Yagi, Hideyuki Yoshioka, Hiroyuki Kinouchi
Neurosurgery, University of Yamanashi, Chuo, Yamanashi, Japan

Purpose: Hyperperfusion is a serious complication accompanying with the treatment of the ICA stenosis.
However the pathogenesis of the hyperperfusion has not been fully realized and the preventive measure
also has not been established yet. Therefore, we investigated the relationship between the perioperative CBF
change and the incidence of hyperperfusion.
Methods: Forty six patients (46 sides) among 101 patients (107 sides) of cervical ICA stenosis who underwent CEA or CAS from 2008 including 2 females and 44 males, ranging in age from 61 to 87 years, were
analyzed in this study. The rCBF was analyzed by 123I-IMP SPECT. The patients were categorized into three
groups according to the preoperative SPECT study (Group 0: No decrease of the rCBF at rest and CVR>30%,
Group 1: rCBF at rest>80% and 30%>CVR>0%, group II: rCBF at rest≦80% and CVR≦0%). In the group
II, the patients underwent stepwise carotid revascularization, which performed balloon angioplasty with an
undersized balloon 1 month before CEA or CAS, in order to avoid hyperperfusion. IMP SPECT was examined 1 day and 1 month after surgery and if the rCBF at 1 day after surgery was increased by more than 10%,
the systemic blood pressure was controlled between 100 and 120 mmHg meticulously and the SPECT was
also examined 3-7 days after surgery. And the relationship between the increase rate of the rCBF and the incidence of hyperperfusion was investigated.
Results: CEA and CAS were performed in 26 and 18 sides respectively (group 0, 14; I, 24; II, 8). There was
no significant increase in the rCBF 1 day after surgery among groups. The rCBF increase of more than 10%
was occurred in 6 patients. However, the values decreased to the normal value by 3-7 days after surgery.
The ICH due to postoperative hyperperfusion occurred in 2 cases in the group 0 and I whose CBF 1 day after
surgery was increased by 20% compared to the preoperative value. In addition, there was no hyperperfusion
syndrome in the patients of stepwise carotid revascularization.
Conclusions: We performed the stepwise carotid revascularization safely even in the patients with high risk
for the hyperperfusion. However, we should pay attention to the possibility that ICH will occur in the patient
with the mild CBF increase by around 20%. The understanding of the pathophysiology and the establishment of the preventive measure is still needed to investigate.
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Clinical characteristics of ischemic stroke with atrial fibrillation in
octogenarians or older patients
Koji Tanaka1, Takeshi Yamada2, Takako Torii1, Takeo Yoshimura3, Kei-ichiro Takase4, Yoshifumi Wakata5,
Naoki Nakashima5, Hiroyuki Murai6, Jun-ichi Kira1
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Purpose: Atrial fibrillation (AF)-related cardioembolic stroke is a serious problem in the aging society. In
elderly patients, clinical characteristics of cardioembolic stroke are different from younger patients. However,
detailed information about these differences has not been well known. This study aimed to elucidate the
differences in clinical characteristics and outcome of AF-related cardioembolic stroke between patients aged
≥80 years and <80 years.
Methods: We used a multicenter, prospective, observational database including consecutive patients with
acute ischemic stroke who were admitted to 3 hospitals with a neurological stroke unit within 7 days from
onset. Patients with AF were retrospectively extracted from the database. We excluded patients with transient ischemic attack or having concomitant etiology of stroke other than AF. Clinical Characteristics were
compared between patients aged ≥80 years and <80 years. Multivariate cox proportional hazard models were
used to estimate hazard ratios (HRs) and 95% confidential intervals (CIs) for 90-day mortality.
Results: Between September 2011 and April 2014, 2126 patients were registered. Total of 455 patients
(224 men, 79.3±10.0 years) with AF, 255 patients (56.0%) aged ≥80 years and 200 patients (44.0%) aged
<80 years, were included for the analysis. Patients aged ≥80 years were more frequently female (65.5% vs.
32.0%, p<0.001), and more likely to have higher pre-admission modified Rankin Scale (mRS; median 1 vs.
0, p=0.001), lower body mass index (20.3±0.2 vs. 22.8±0.3, p<0.001), previous history of stroke (28.2% vs.
20.0%, p=0.043), pre-admission antiplatelet (27.8% vs. 17.5%, p=0.010), and congestive heart failure (27.1%
vs. 11.0%, p<0.001). Patients aged ≥80 years had higher initial National Institutes of Health Stroke Scale
score (median 15 vs. 7.5, p<0.001) and more likely to have occlusion of the cervicocephalic arteries (55.0%
vs. 44.8%, p=0.037), but less likely to receive thrombolysis (9.4% vs. 17.5%, p=0.011). Ninety days after the
onset, 73.3% of patients aged ≥80 years had mRS of ≥3, and mortality was higher in patients aged ≥80 years
than <80 years (20.0% vs. 8.5%, p<0.001). Age of ≥80 years was independently associated with 90-day mortality after adjustment for sex (HR 2.11, 95% CI 1.21-3.86), but was no longer associated with 90-day mortality after further adjustment for other comorbidities or the initial NIHSS score.
Conclusions: In AF-related cardioemboolic stroke, patients aged ≥80 years had more comorbidities and
poorer outcome comparing to patients aged <80 years.
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Use of anticoagulation to prevent venous thromboembolism among high- risk
patients with acute ischemic stroke: An analysis of the clinical research center
for stroke-5th division (CRCS-5) registry
Jay Chol Choi1, Tai Hwan Park2, Yong-jin Cho3, Keun-Sik Hong3, Jong-Moo Park4, Kyusik Kang4, Kyung Bok Lee5,
Soo-Joo Lee6, Youngchai Ko6, Jun Lee7, Joon-tae Kim8, Mi Sun Oh9, Byung-Chul Lee9, Jae-Kwan Cha10, Dae-hyun
Kim10, Ji Sung Lee11, Juneyoung Lee 12, Dong-Eog Kim 13, Beom Joon Kim14, Hee-Joon Bae14
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Purpose: Without pharmacologic prophylaxis, approximately 50% of acute hemiplegic stroke patients
developed deep vein thrombosis (DVT) within two weeks after onset of stroke in Caucasian. Asians were
known to have relatively lower incidence of DVT compared with Caucasians, however, recent studies using
ultrasound detected DVT in 30% to 45% of Asian acute stroke patients. We evaluated rates of prophylactic
anticoagulation among Korean acute stroke patient who are at high-risk for developing DVT.
Methods: We used the Clinical Research Center for Stroke-5 (CRCS-5) registry which is a web-based prospective, multicenter, nationwide registry of patients with acute ischemic stroke admitted to 14 academic
centers in Korea. From the CRCS-5 registry between Apr 2008 and Mar 2014, we identified study subjects using following inclusion criteria; (1) evidence of acute ischemic stroke on neuroimaging, (2) large artery atherosclerosis (LAA) or small-vessel occlusion (SVO) as the etiologic subtypes, (3) admission at least for 5 days,
and (4) initial NIH Stroke Scale for motor leg ≥2. Patients with contraindications to anticoagulation were
excluded. Use of anticoagulation was defined as use of heparin, low-molecular-weight heparin, or warfarin
during admission. Rates of anticoagulation were examined in relation to age, stroke subtypes, stroke severity,
functional outcomes at discharge, and treating hospitals.
Results: Of 12,372 patients who were admitted more than 5 days having LAA or SVO etiology, 1,333 patients met eligibility criteria: mean age 68.1 years, male 58.3%, median initial NIH Stroke Scale score 9 (interquartile range, 6-13), LAA 78.0%, SVO 22.0%, unable to walk unassisted at discharge 54.5%. Anticoagulation
was used in 84 patients (6.3%; 95% CI, 5.0-7.6) during admission and the rates were 7.3% for LAA and 2.7%
for SVO subtype (p=0.004). The anticoagulation rates varied significantly among the hospitals (P <0.001,
ranged from 0 to 30.6%). The rates exhibited no significant differences in relation to age, stroke severity, or
functional outcomes at discharge.
Conclusions: Prophylactic anticoagulation was used in less than 10% of the patients with high-risk for
developing DVT and the rates exhibited significant practice variation across the hospitals. Future studies
should investigate exact incidence of DVT and PE, and effective treatment in Asian stroke patients to provide
standard care in high-risk patients.
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Antithrombotics within 24 hours after recanalization treatment: is it safe?
Beom Joon Kim, Han-Gil Jeong, Mi-hwa Yang, Moon-Ku Han, Seong-Ho Park, Hee-Joon Bae
Neurology, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: Majority of hemorrhagic transformation (HTf) occurs within 24 hours after IV or IA treatment,
and earlier antithrombotics may be useful in preventing early reocclusions or ischemic neurologic deteriorations. However, the safety of early antithrombotics ≤24-hour after recanalization treatment is not sufficiently
evaluated.
Methods: From a total of 6777 stroke cases who admitted to Seoul National University Bundang Hospital
between July 2007 and March 2015, the authors collected eligible cases with the following inclusion criteria; (1)
Lesion-documented ischemic strokes (N=5451); (2) received recanalization treatments (N=792). We excluded 72 cases with (1) missing in the time information (N=19), (2) ultraearly bleeding complications (N=41),
(3) extremely grave prognosis (N=5), and (4) surgical treatment (N=7). We systemically gathered the exact
timing of antithrombotics use from a database of electronic bar-code medication administration system.
Results: Of the 720 analyzable cases, male was 57% (n=407), mean age was 68.9 ± 12.8, and median NIHSS score was 12 [7 – 19] point. Recanalization treatment was consisted of 34% (n=243) of IV-only, 32%
(=231) of IA-only, and 34% (n=246) of combined IV-IA strategies. Outcomes after stroke was as following;
218 (30%) any HTf, 31 (4%) symptomatic HTf, and 266 (37%) mRS score 0 – 1 at 3 months. In this population, antithrombotics were initiated within 24 hours after recanalization treatment in 64% (n=458) of
cases and within 12 hours in 24% (n=170) of patients. Multivariable analyses revealed that early initiation of
antithrombotics within 24 hours after recanalization treatment was significantly associated with lower odds
of having any HTf (adjusted OR, 0.69; 95% CI, 0.48 – 0.98). Early initiation was not significantly associated
with symptomatic HTf (0.71; 0.34 – 1.46) and mRS score 0 – 1 at 3 months after stroke (1.41; 0.97 – 2.06).
Conclusions: Earlier initiation of antithrombotics within 24 hours after recanalization treatment may not
increase hemorrhagic complications after stroke. Further clinical research is warranted to clarify which subgroup of stroke patients will benefit of earlier antithrombotics.
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Symposium 5-1

Neurovascular protection in stroke
Shunya Takizawa
Department of Neurology, Tokai University School of Medicine, Japan

Neurovascular unit consists of microvessels, astrocytes, neurons and other supporting cells that are likely to
modulate the function of the unit. Stroke affects the function and structure of blood-brain barrier, the loss
of cerebral blood flow regulation, oxidative stress, inflammation and the loss of neural connections based on
neurovascular unit. Currently, no gold standard treatments are available outside the acute therapeutic window to improve outcome in stroke patients. We believe promising candidate therapies are Granulocyte-colony stimulating factor (G-CSF) and Endothelial Progenitor Cell (EPC).
Neuroprotective mechanisms of G-CSF include inhibition of glutamate release, reduction of inflammation, antiapoptosis, generation of neurons and astrocytes, and arteriogenesis. We found that treatment with
G-CSF + stem cell factor in the subacute phase reduced infarct volume, increased bone marrow-derived
microglia, and slightly increased neuronal and endothelial cells, in the peri-infarct (Circulation, 2006). Clinically, our previous dose-escalation study suggested that low-dose G-CSF (150 and 300 μg/body/day) was safe
and well-tolerated, and contributed to functional recovery in the acute phase of stroke (J Stroke Cerebrovasc
Dis, 2012). However, our recent phase II study did not provide any significant differences in clinical outcome
between treatment- vs. placebo-groups (2015). As the next step, combination therapy with low-dose G-CSF
and t-PA may be expected.
EPC can enhance repairing and regenerating neurovascular units. So far many papers have reported repairing and regenerating experiments using EPCs derived from bone marrow, spleen, or peripheral blood, which
still involved medical invasiveness and costs. Recently, we have established quality and quantity-controlled
culture system of mononuclear cells (QQMNCs) including enriched EPCs (JAHA, 2014). Regenerative function of QQMNCs is operated through activation of anti-inflammatory and angiogenic monocytes/ helper T
lymphocytes as well as vasculogenic EPC expansion. We made mice model with permanent middle cerebral
artery occlusion (MCAO), and injected placebo, MNCs from peripheral blood, or QQMNCs into external
carotid artery at each 1 day, 3 days, 5 days, and 7 days after MCAO. At 3 weeks after MCAO, QQMNCs reduced infarct volume at 1 day and 3 days injections after MCAO, and increased IL10-positive cells and cerebral blood blow. Those results indicate that QQMNCs could promote repairing and regenerating neurovascular units after ischemic stroke, and the better QQMNCs injection timings might be 1 day and 3 days after
MCAO. We are now planning the clinical trial to give QQMNCs intra-arterially in atherothrombotic patients
within a week after onset.
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Biomarker and biomaker in stroke
Oh Young Bang
Department of Neurology, Samsung Medical Center, Seoul, Korea

Biomarkers refer to indicators found in the blood, other body fluids or tissues that predicts physiologic or
disease states, increased disease risk, or pharmacologic responses to a therapeutic intervention. However, biomarkers have limitations in stroke patients, and the current guideline do not recommend to use biomarkers
in the diagnosis or treatment of stroke.
Several biomarkers can be bio-‘makers’ that regulate compensatory or pathological process in the development of stroke etiology and recovery after stroke. Several protein (e.g., chemokines, caveoli), genetic (e.g.,
miRNA), extracellular vesicles (e.g., cancer cell, stem cells-derived) may be directly involved in the mechanisms of stroke. These bio-makers may be molecular target of treatment and can be used for new drug development. In this talk, the recent advances in the biomarkers (biomaker) in stroke field will be discussed.
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Post-ischemic inflammation: Potential therapeutic target for ischemic
stroke
Kazuo Kitagawa
Department of Neurology, Tokyo Women’s Medical University, Japan

Ischemic insult in the brain triggers glutamate toxicity followed by post-ischemic inflammation. Previous
clinical trials toward inhibition of glutamate receptor failed to show any benefit in human stroke patients.
However, post-ischemic inflammation could be a therapeutic target in stroke based on the following aspects.
(1) Inflammation would last more than a few days after stroke, thus post-ischemic treatment is feasible (2)
Inflammation could influence not only neuron but also neurovascular unit including astrocyte and endothelial cells, thus inhibition of inflammation could prevent neurovascular units and microcirculation. We
have shown gradual progression of ischemic damage along with microglial activation in the penumbra. The
penumbra area is subjected to microcirculatory disturbance, which was partly prevented by knockout of
ICAM-1. Rho-kinase activation in the endothelial cells was also involved in pots-ischemic microcirculatory
disturbance and expansion of infarct. Although inflammatory response is observed in neurons, astrocytes
and endothelial cells, both microglia/macrophages, and neutrophils could play major roles on post-ischemic
inflammation. Thus, inhibition of inflammatory function in these cells could be beneficial. However, inflammatory reaction is required for tissue repair, endogenous adaptation, and collateral development after stroke.
For example, MMP activation is necessary for tissue remodeling after stroke. Also, accumulation of monocytes in the meninges is required for collateral development. Thus, prolonged inhibition of inflammation
after stroke might be harmful for tissue repair. In summary, post-ischemic inflammation immediately after
stroke could be a therapeutic target for diminishment of tissue injury.
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Quantitative interpretation of white matter hyperintensity to affect stroke
outcomes with differential impact and mechanisms depending on stroke
subtypes
Dong-Eog Kim1, Wi-Sun Ryu1 & Hee-Joon Bae2 on behalf of CRCS-5 investigators
Dongguk University College of Medicine1 & Seoul National University Medical College2, Korea

Objective: Quantification of cerebral white matter hyperintensities (WMH) and stroke subtype stratification have been investigated on its impact on stroke outcomes.
Methods: A total of 3814 acute ischemic stroke patients were prospectively enrolled from 11 stroke centers. WMH volume on MRI were quantified and categorized into quintiles. First, the impact of WMH on
3-month modified Rankin scale (mRS) in the entire patient population was studied, and in each stroke type
that was determined by the Trial of Org 10172 in Acute Stroke Treatment (TOAST) classification. Then, we
analyzed inter-group differences by: initial NIH stroke scale at admission, early neurological deterioration
during the first 3 weeks after stroke onset, and functional recovery as well as stroke recurrences during the
3-month period following the initial infarct.
Results: Mean age was 67.1 ± 12.9, and 58.7% were men. In large artery atherosclerosis (LAA) stroke, top
two WMH quintiles were independently associated with mRS at 3months. However, only the highest quintile was associated with mRS at 3 months in small vessel occlusion (SVO) and cardioembolism (CE). WMHs
were independently associated with initial neurological severity in SVO stroke, but not in other subtypes.
WMHs were related with early neurological deterioration only in LAA stroke. Regardless of stroke subtypes,
WMHs were not associated with stroke recurrence. Higher WMH volume was independently associated with
poor functional recovery in LAA stroke but not in CE subtype.
Conclusions: To our knowledge, this is the first study to demonstrate that WMH volume is an independent
predictor of outcomes for ertain types of stroke subtypes.
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Aneurysms at the origin of anomalous middle cerebral arteries
Yu Iida1, Motohiro Nomura1, Kentaro Mori1, Akira Tamase1, Yoshihisa Kitamura1, Yuichi Kawabata2, Tatsu
Nakano2
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Purpose: Duplicated middle cerebral artery (DMCA) and accessory middle cerebral artery (Acc-MCA) are
rare anomalous vessels. An aneurysm at the origin of these anomalous MCA is rare. We report 2 cases of aneurysms at the origin of DMCA and 1 at the origin of Acc-MCA.
Methods: Two cases of DMCA aneurysms and 1 of Acc-MCA aneurysm are included in this study. We discuss the radiological findings, clinical course and management of these rare aneurysms. Case 1. A 41-yearold woman experienced sudden-onset headache and vomiting. CT showed subarachnoid hemorrhage (SAH).
The right ruptured DMCA aneurysm (6.5mm) and unruptured internal carotid artery (ICA) aneurysm
(1.5mm) at the bifurcation of posterior communicating artery were clipped. Case 2. A 76-year-old woman
was revealed to have right MCA and DMCA aneurysms on MRI 6 years ago. Six years later, she suffered from
SAH. The right ruptured MCA (8.0mm) and unruptured DMCA aneurysms (2.5mm) were clipped. Case
3. A 64-year-old man was admitted due to a small cerebral infarction in the left corona radiate. Radiological
examinations demonstrated a left unruptured Acc-MCA aneurysm (4.5mm). Seven months after the episode
of cerebral infarction, the Acc-MCA aneurysm was clipped.
Results: A DMCA is a vessel arising from ICA and supplies blood to the MCA territory. To date, 32 cases of
DMCA aneurysms have been reported in the literature including our cases. Among them, 17 cases were associated with aneurysms at other sites. It was suggested that hemodynamic stress may contribute to formation
and enlargement of multiple aneurysms including one at DMCA. On the other hand, an Acc-MCA is a vessel
that originates from the A1 of the anterior cerebral artery and runs along with A1 and MCA. Only 13 cases of
Acc-MCA aneurysms have been reported including ours. Among them, 10 cases were ruptured aneurysms.
Due to hemodynamic stress as a DMCA aneurysm, the Acc-MCA aneurysm might be prone to rupture.
Conclusions: Almost half of cases of DMCA aneurysms have multiple aneurysms. On the other hand, most
cases of Acc-MCA aneurysms have been reported as ruptured ones. It is suggested that hemodynamic stress
might contribute to formation and enlargement of aneurysms in these locations. Although a DMCA or AccMCA aneurysm is very rare, it has a risk of rupture due to hemodynamic factor. Therefore, radical treatment
for even an unruptured DMCA or Acc-MCA aneurysm is necessary.
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Secular trends of intravenous heparin use for acute ischemic stroke
treatment in Korea: Impact of guidelines on clinical practice
Hee-Joon Bae2, Jong-Won Chung1, Moon-Ku Han2, Soo Joo Lee3, Jong-Moo Park4, Tai Hwan Park5, Yong-jin
Cho6, Keun-Sik Hong6, Kyung Bok Lee7, Jun Lee8, Dong-Eog Kim9, Jae-Kwan Cha10, Joon-tae Kim11, Jay Chol
Choi12, Byung-Chul Lee13, Myung Suk Jang2, Ji Sung Lee14, Juneyoung Lee15, Philip B. Gorelick16
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Purpose: Since the introduction of intravenous (IV) heparin for the treatment of acute ischemic stroke, its
use has been an area of great controversy among neurologists. We sought to obtain updated information on
the antithrombotics use, focusing on the IV heparin for acute ischemic stroke in Korea.
Methods: Based on a prospective nationwide multicenter stroke registry database (CRCS-5), we collected
patients with acute ischemic stroke, arrived within 7 days of symptom onset, from 2008 to 2013. Patient’s
demographics, pre-stroke medical history, stroke characteristics, and stroke treatment information were collected systematically.
Results: A total of 23,425 patients from 12 regional stroke centers or university hospitals were analyzed. The
mean age was 67.8 years and 58.1% was male.
The use of IV heparin decreased throughout Figure 1. Secular trends of intravenous heparin use for
the study period: 9.7% in 2008; 10.9% in 2009; acute ischemic stroke by subgroups
9.4% in 2010; 6.0% in 2011; 4.7% in 2012; 4.3%
in 2013 (P for trend < 0.001). Decrease of IV
heparin use in patients with moderate stroke
severity, atrial fibrillation, and stroke of cardioembolic and other- and un-determined etiology
led to decrease in general. In a multivariable
logistic model, increase of one calendar year (odd
ratio, 0.89; 95% confidence interval, 0.84-0.95,
p<0.001) and release of clinical practice guideline (odd ratio, 0.74; 95% confidence interval,
0.59-0.91, p<0.01) was independently associated
with decrease of IV heparin use.
Conclusions: Use of IV heparin for acute
ischemic stroke treatment is decreasing in Korea, and this change may be attributable to the
spread of the regional clinical practice guideline.

Abbreviations: NIHSS, National Institutes of Health stroke scale;
LAA, large artery atherosclerosis; SVO, small vessel occlusion; CE,
cardioembolism; OD, other determined etiology; UD, undetermined etiology
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Initial urgent care doctor for ischemic stroke or TIA associated with acute type
A aortic dissection
Masatoshi Koga1, Naoki Tokuda2, Tomoyuki Ohara3, Kenji Minatoya4, Yoshio Tahara5, Masahiro Higashi6, Yuichi
Miyazaki2, Katsufumi Kajimoto7, Soichiro Matsubara2, Kazuyuki Nagatsuka7, Kazunori Toyoda2
1

Division of Stroke Care Unit, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan, 2Department of Cerebrovascular Medicine,
National Cerebral and Cardiovascular Center, Suita, Osaka, Japan, 3Department of Neurology, Kyoto Prefectural University of Medicine,
Kyoto, Japan, 4Department of Cardiovascular Surgery, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan, 5Department of
Cardiovascular Medicine, National Cerebral and Cardiovascular Center, Suita, Osaka, Japan, 6Department of Radiology, National Cerebral
and Cardiovascular Center, Suita, Osaka, Japan, 7Department of Neurology, National Cerebral and Cardiovascular Center, Suita, Osaka,
Japan

Purpose: Because acute type A aortic dissection (AAD) occasionally accompanying neurological symptom
is a life-threatening condition with a high mortality rate, immediate management is crucial to avoid intravenous thrombolysis and not to miss the timing of appropriate emergent surgery. Therefore, initial urgent care
doctor should play an important role for the immediate management. We aimed to investigate who initially
see AAD patients with ischemic stroke or TIA at our hospital.
Methods: We retrospectively reviewed consecutive 105 patients with AAD who were directly admitted to
National Cerebral and Cardiovascular Center (covering around one million inhabitants) between 2007 and
2014. A 24/7 hotline system from emergency medical services (EMS) is available either to an on-duty stroke
physician or cardiologist based on the EMS provider judgment, because the on-duty doctor is working as
emergency physician for cerebral and cardiovascular diseases.
Results: Of 105 AAD patients, 15 were excluded due to the cardiopulmonary arrest status on arrival. Of the
remaining 90 patients, 16 (9 women, 74.9±12.9 y.o.) were finally diagnosed as having AAD with ischemic
stroke or TIA (stroke group) and 74 (35, 69.4±11.4) as having AAD without (non-stroke group). The initial
urgent care doctor was stroke physician in 15 (94%) of the stroke group and 4 (5%) of the non-stroke group,
and cardiologist (or cardiovascular surgeon) in 1 (6%) and 70 (95%), respectively (p <0.0001). Patients in
the stroke group tended to be older than those in the non-stroke group (p=0.091). Chest or back pain (31%
vs. 89%, p<0.0001) was less frequently and blood pressure laterality (>20 mmHg, 69% vs. 21%, p<0.001) was
more frequently found in the stroke group than in the non-stroke group. Regarding neurological symptom,
all patients in the stroke group had focal neurological deficits including hemiparesis although 12 patients
had consciousness disturbance or syncope without focal deficit probably due to hypotension, 2 patients had
paraplegia probably due to spinal cord ischemia and 1 patient had transient speech disturbance in the nonstroke group.
Conclusions: It is evident that stroke physician is responsible for the immediate management in AAD patients with ischemic stroke or TIA. Specialized guidance for initial urgent care doctors such as stroke physician at our hospital may improve acute management for AAD patients.
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Endovascular recanalization therapy in acute ischemic stroke: Systematic
review and updated meta-analysis of randomized controlled trials
Keun-Sik Hong1, Sang-Bae Ko2, Ji Sung Lee3, Kyung-Ho Yu4, Joung-Ho Rha5
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Purpose: Recent randomized clinical trials (RCTs) using stent-retriever thrombectomy demonstrated clear
and consistent benefit of endovascular recanalization therapy (ERT) in acute ischemic stroke (AIS) due to
large artery occlusion, which is in contrast to the negative result of earlier trials. We aimed to calculate the
pooled estimate of the ERT benefit added to standard therapy in AIS.
Methods: We systematically searched Pubmed and EMBASE until 31 Apr 2015. Inclusion criteria were 1)
RCT, 2) the active arm receiving ERT, 3) the control arm receiving standard therapy including intravenous
TPA, but not treated with ERT, and 4) mRS score reported at 90 days or at the end of the trial. Using a random-effect model, we generated a pooled estimate as an odds ratio (OR) with 95% CI for the effect of ERT
regarding the efficacy and safety outcomes for all trials, stent-retriever trials, and RCTs comparing ERT and
intravenous TPA.
Results: We identified 15 relevant RCTs involving 2,899 patients. For all trials, ERT compared to control
was associated with increased good outcome (OR [95% CI], 1.79 [1.34, 2.40]; p<0.0001; number needed-totreat [NNT]=9). ERT also increased outcomes of no or minimal disability, good neurological recovery, good
activity of daily living, and recanalization. ERT was not associated with increased risks of symptomatic intracranial hemorrhage (SICH) (1.19 [0.83, 1.69]; p=0.3453; number needed-to-harm [NNH]=88) and death
(0.87 [0.71, 1.05]; p=0.1508; NNT=55). On the contrary, ERT significantly reduced extreme disability or
death (0.77 [0.61, 0.97]; p=0.0246; NNT=21). When restricting 5 stent-retriever RCTs which generally compared ERT added to intravenous TPA versus intravenous TPA alone, the benefit was even greater: 2.39 [1.88,
3.04], p<0.0001, NNT=5 for good outcome; 0.57 [0.41, 0.78], p=0.0006, NNT=9 for extreme disability or
death. Analysis restricting 8 RCTs comparing ERT (added to intravenous TPA in 6 RCTs) with intravenous
TPA alone also showed similar efficacy and safety.
Conclusions: This updated meta-analysis shows that ERT compared to the current standard therapy substantially improves good outcome and reduces extreme disability or death without significantly increasing
SICH. Now, we are facing a new challenge how to provide ERT more and faster to eligible patients.
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Usefulness of susceptibility vessel sign with bright vessel appearance in
acute ischemic stroke
Han-Gil Jeong, Dong-Wan Kang, Chi Kyung Kim, Jun Yup Kim, Do Yeon Kim, Jung Min Pyun,
Seung-Hoon Lee
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Susceptibility vessel sign (SVS), suggestive of red thrombi, is visualized more sensitively using susceptibility weighted imaging (SWI) than T2*-weighted imaging. Bright vessel appearance (BVA) on arterial
spin labeling (ASL) imaging can visualize occluded arterial segment even in peripheral branches. We investigated the usefulness of SWI-SVS with BVA to visualize different thrombus and predict stroke mechanisms.
Methods: The authors examined data from 564 acute ischemic stroke patients with the following inclusion
criteria; (1) Lesion-documented cases (N=425); (2) SWI and ASL performed (N=407); (3) Symptomatic arterial occlusion with BVA (N=140). All images were analyzed for the presence and location of SWI-SVS and
BVA. The relationships between SWI-SVS with BVA and stroke mechanisms was explored.  
Results: Male was 58.6% and mean age was 65.7±14.3. Thirty-four percent (n=47 of 140) of BVA and
29.6% (n=29 of 98) of SVS were located within peripheral arteries. SWI-SVS was more commonly associated
with other determined etiology (19.4% vs. 4.8%) and cardioembolism (39.8% vs. 14.3%), but not with large
artery atherosclerosis (26.5% vs. 69.0%, P <0.01) compared to those without. Cancer-related hypercoagulability (63%, n=12 of 19) was most common in other determined cases with SWI-SVS. Multivariate analysis
showed that SWI-SVS was an independent predictor of other determined etiology (adjusted OR, 6.75; 95%
CI, 1.39-32.85) and cardioembolism (adjusted OR, 5.87; 95% CI, 1.31-26.37)
Conclusions: SWI-SVS with BVA may predict ischemic stroke of other determined etiology or cardioembolism. Occlusions of small, peripheral arteries are well visualized with BVA and composition of thrombus
can be identified by SWI-SVS.
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Scientific Session 3-6

Evaluation of carotid atherosclerotic plaque by cone-beam CT
Motohiro Nomura1, Yu Iida1, Akira Tamase1, Kentaro Mori1, Yoshihisa Kitamura1, Yuichi Kawabata2, Tatsu
Nakano2
1

Neurosurgery, Yokohama Sakae Kyosai Hospital, Yokohama, Japan, 2Neurology, Yokohama Sakae Kyosai Hospital, Yokohama, Japan

Purpose: Carotid atherosclerotic stenosis carries a high risk of stroke. High resolution cone-beam computed tomography (CBCT) can provide CT-like images, and be used for vascular imaging with contrast injection. We perform CBCT for evaluation of the atheromatous plaque of carotid artery before endoarterectomy.
Methods: Between July 2013 and July 2015, 37 patients (30 men, 7 women, mean age 74.8 y.o., range 57-88)
with internal carotid artery stenosis underwent carotid endoarterectomy. For all of them, CBCT was performed for a total of 40 lesions. Twenty ml of diluted (20-50% dilution) contrast medium (CM) was injected
at the speed of 1 ml/sec through the catheter located at the common carotid artery. The raw data were obtained using a flat-detector biplane angiography unit (Allula Clarlity FD20/10, Phillips) and reconstructed to
MPR images. Using MPR images, plaque, ulceration, calcification, and hemorrhage were evaluated. And the
data were compared to the intraoperative and pathological findings.
Results: Plaque, intraplaque ulcer, and calcification could be demonstrated by CBCT. Intraplaque ulcer
and calcification were detected in 20% (8/40) and 72.5% (29/40) of lesions on CBCT, respectively. Plaque
itself was demonstrated as low density on CBCT, and intraplaque calcification could be clearly detected. The
findings of these morphology were well correlated with the findings of intra-operative observation. However,
intraplaque glue and hemorrhage were difficult to observe, although they are observed in the intraoperative
and pathological examinations. In 14 lesions (35%), vasa vasorum of adventitia was contrast-enhanced with
CM and demonstrated as a high density line. It shows the margin of the plaque. In some cases using CM
with 50% dilution, the image quality was deteriorated by the patients’ movement during scan, because it
takes about 20 seconds to obtain the CBCT data.
Conclusions: CBCT can be performed immediately after angiography. It is useful to demonstrate the
morphology and condition of the carotid atherosclerotic plaque at the same time. CBCT is considered to be
useful to evaluate the carotid plaque condition preoperatively.
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Scientific Session 3-7

Microsurgical interintimal dissection in carotid endarterectomy
Tsutomu Ichinose, Takashi Tsuruno
Neurosurgery, Yao Tokushukai General Hospital, Yao City, Osaka, Japan

Purpose: Safe and complete surgical excision of carotid plaque in carotid endarterectomy (CEA) is essential
for preventing postoperative embolic stroke and restenosis. We considered the dissection plane for the plaque
according to pathological findings of carotid atherosclerosis. We report our experiences with innerintimal
dissection in CEA.
Methods: To obtain complete resection of the plaque with a smooth distal edge and bloodless surface by
minimal exposure of the media, the thickened intima was sliced under high-magnification microscopy. The
excised specimens were examined pathologically.
Results: One hundred forty-four CEAs were performed for 133 patients with carotid stenosis between
September 2009 and August 2015. Complete resection without tacking suture was obtained in all procedures.
No mortality was encountered. Stroke was recorded in 4 procedures (2.8%). No early restenosis was recorded
during follow-up (range, 1-72 months; mean, 35.8 months) except for one asymptomatic acute occlusion
(0.8%). Pathological examination revealed interintimal excision of the lesion in each case.
Conclusions: Microsurgical inter-intimal dissection could accomplish good surgical outcome, including
absence of significant early restenosis.
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Scientific Session 3-8

High-resolution MRI study after recanalization: Does solitaire hurt arteries?
Woo-Keun Seo1, Kyungmi Oh1, Hye-young Seol2, Sang-il Suh2
1

Neurology, College of Medicine, Korea University, Seoul, Korea, 2 Radiology, College of Medicine, Korea University, Seoul, Korea

Purpose: Despite the favorable results in clinical trials, some concern still exists whether endovascular recanalization using stent-retriever could make damage on cerebral arteries. Therefore, we tried to investigate the
effect of endovascular recanalization procedure on cerebral arteries using high-resolution MRI (HR-MRI) in
recanalized acute stroke patients.
Methods: We collected data of the acute stroke patients who had been treated by intravenous thrombolysis
(IVT) or endovascular thrombolysis (EVT) consecutively. Eligibilities for inclusion were successful recanalization after IVT or EVT (TICI IIb or III), available HR-MRI. For the patients with EVT, data such as type
of device used and number of trial for each device were collected. Number of trial for each device was classified into IVT, 1 EVT try, or ≥2 EVT try. Findings on HR-MRI were described as concentric enhancement,
eccentric enhancement, intraluminal thrombus, and presence of plaque. We classified arterial segment into
three groups: (1) segment of occlusion or proximal to occlusion, (2) distal to occlusion, and (3) contralateral
counterpart of lesion. To investigate the effect of EVT on artery, the subjects were classified into two groups:
IVT only group and EVT (with or without IVT) group.
Results: A total of 19 subjects were included in this study [mean age 61.58 ± 13.09 year-old, 5 (26.3%) in female] which was composed of 7 IVT group and 12 EVT group. Between two groups, only triglycerides were
significantly different among demographic, clinical, and neurological findings. In terms of HR‐MRI findings,
concentric enhancement on lesion or proximal segment was the most common findings (51.6%) followed by
eccentric enhancement (36.8) and the presence of plaque (36.8%) in lesion and proximal segment. Intraluminal thrombus in distal segment was found in 5 subjects (26.3%). Between IVT and EVT group, concentric
enhancement was significantly more common in EVT (75.0%) group than IVT group (14.3%, Fisher’s exact
test p=0.011). Concentric enhancement was associated with number of stent‐retriever trial (14.3% in IVT,
62.5% in 1 stent‐retriever, and 100% in >2 stent‐retriever, p=0.019 for Fisher’s exact test). However, total
EVT trial (IVT 14.3%, 1 EVT 71.4%, >2 EVT 80.0%, p=0.064 for Fisher’s exact test) or trial using aspiration
device (50.0% in no aspiration device used, 75.0% in aspiration device used, p=0.383) was not associated
with concentric enhancement.
Conclusions: In this study, endovascular recanalization therapy, especially for stent-retriever could be associated with post-recanalization target arterial changes.
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Scientific Session 3-9

Predictive value of thrombus volume for successful recanalization in stroke
patients treated with solitaire
Jang-Hyun Baek1, Joonsang Yoo2, Dongbeom Song2, Young Dae Kim2, Hyo Suk Nam2, Ji Hoe Heo2
1

Department of Neurology, National Medical Center, Seoul, Korea, 2Department of Neurology, Yonsei University College of Medicine,
Seoul, Korea

Purpose: Recent trials have shown that a stent retriever including Solitaire is effective in acute stroke. Although successful recanalization is achieved in many patients after the use of a stent retriever, it is unknown
in whom thrombi are successfully retrieved. Furthermore, the number of passes is different among patients
with successful recanalization. We hypothesized that the thrombus burden may be associated with successful
recanalization and the number of passes in patients treated with a stent retriever.
Methods: Consecutive stroke patients who underwent endovascular treatment (ET) from January 2010 to
May 2015 were considered for this study. Among them, this study included patients who received ET with
Solitaire as the first device, and who underwent thin-section CT scan before ET. Thrombus volume was
measured using a software on thin-section non-contrast CT scan. Successful recanalization was defined as
thrombolysis in modified cerebral infarction (mTICI) grade 2b or 3. Functional outcome was determined
using modified Rankin scale (mRS) at 3 months after ET.
Results: During the study period, 334 patients received ET. Of them, 161 patients were treated with Solitaire
as the first device and included for this study. Of the 161 patients, 63 (39.1%) were recanalized at the first
pass and 56 (34.8%) at multiple passes (range, 2-9). Recanalization failed in 42 patients (26.1%). The less
number of passes was more frequently associated with favorable outcome (mRS<3), which was achieved in
63.5% in the first-pass recanalization group, 48.2% in the multiple-pass recanalization group, and 16.7% in
the non-recanalized group (p for trend<0.001). The median volume of thrombus on initial CT was smaller
in the first-pass recanalization group (64 mm3, interquartile range [IQR] 40.1-151.4) than the multiple-pass
recanalization group (148.6 mm3, IQR 93.9-215.5) and non-recanalization group (132.8 mm3, IQR 65.7284.7) (p=0.002).
Conclusions: Many patients achieved recanalization at the first pass of Solitaire retriever, which was accompanied by favorable clinical outcome group. Small thrombus volume was predictive of the first-pass recanalization.
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Scientific Session 3-10

Long-term durability of carotid endarterectomy and carotid artery angioplasty
and stenting for symptomatic stenosis: Updated systematic review and metaanalysis
Jin-Man Jung1, Jeong-yoon Choi1, Do-young Kwon1, Moon-ho Park1, Hyun Jung Kim2, Sang-il Suh3,
Woo-Keun Seo4
1

Neurology, Korea University Ansan Hospital, Ansan, Korea, 2Preventive Medicine, College of Medicine, Korea University, Seoul, Korea,
Radiology, Korea University Guro Hospital, Seoul, Korea, 4Neurology, Korea University Guro Hospital, Seoul, Korea

3

Purpose: To evaluate the long-term durability and outcomes of carotid angioplasty and stenting (CAS)
compared to carotid endarterectomy (CEA) for symptomatic carotid stenosis
Methods: Using multiple comprehensive databases, we searched for randomized controlled trials comparing
CAS vs CEA for symptomatic carotid stenosis. We performed an updated systematic review and meta-analysis including two recently published studies regarding long-term outcomes. Postprocedural ipsilateral stroke,
late restenosis/occlusion and procedural stroke/death plus postprocedural ipsilateral stroke were evaluated.
Subgroup analysis was performed according to the duration of follow-up time (< 5 years vs ≥ 5 years).
Results: Seventeen studies were included and split for meta-analysis about specific outcomes. The maximum duration of follow-up was 10 years. The risk of postprocedural ipsilateral stroke in CEA was equivalent
to that in CAS [Relative Risk (RR) 1.03, 95% confidence interval (CI) 0.72–1.47)], irrespective of time points.
The CAS group had a tendency toward an increased risk of late restenosis/occlusion compared with CEA
(RR 1.48, 95% CI 0.77-2.82). Procedural stroke/death plus postprocedural ipsilateral stroke occurred more
frequently in CAS (RR 1.32, 95% CI 1.07–1.64). In the subgroup analysis, the risk of late restenosis/occlusion
and procedural stroke/death plus postprocedural ipsilateral stroke in CAS decreased gradually with time,
such that these risks became comparable in the two treatments at more than 5 years postprocedure.
Conclusions: Although CAS could be more highly associated with periprocedural stroke/death, it could be
a good alternative to CEA in terms of long-term durability and outcomes.
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Symposium 6-1

How useful is imaging in predicting outcomes in rehabilitation of poststroke aphasia?
Masahiro Abo
Department of Rehabilitation Medicine, The Jikei University School of Medicine, Japan

We have the impression that “compared to motor paralysis, in case of post-stroke patients with aphasia, the
potential for recovery is sustained over a long period of time.” More specifically, in the case of post-stroke
aphasia, the therapeutic window for rehabilitation intervention is wide, and we think that even in patients
chronic aphasia for several years after stroke, there is a possibility that language function will recover by conducting appropriate rehabilitation.
We provided an intervention to chronic post-stroke aphasic patients using low-frequency repetitive transcranial magnetic stimulation (LF-rTMS) guided by a functional magnetic resonance imaging (fMRI) evaluation
of language laterality, combined with intensive speech therapy (ST). More specifically, based on fMRI findings and the type of aphasia, patients are divided into four groups: i) For motor aphasia with activation in the
left hemisphere on fMRI, low-frequency rTMS is applied to the F8 region (right hemisphere). ii) For motor
aphasia with activation in the right hemisphere on fMRI, low-frequency rTMS is applied to the F7 region (left
hemisphere). iii) For sensory aphasia with activation in the left hemisphere on fMRI, low-frequency rTMS is
applied to the CP6 region (right hemisphere). iv) For sensory aphasia with activation in the right hemisphere
on fMRI, low-frequency rTMS is applied to the CP5 region (left hemisphere). The fMRI with aphasic typebased therapeutic LF-rTMS and intensive ST for chronic aphasia seems feasible and a potentially useful neurorehabilitative protocol.
We also performed a single photon emission-computed tomography (SPECT) scan pre- and post-intervention and investigated the relationship between cerebral blood flow (CBF) and language function. Our results
suggest the possibility that fMRI-guided LF-rTMS combined with intensive ST may affect CBF and contribute to the improvement of language function of post-stroke aphasic patients. LF-rTMS to the non-lesional
and lesional hemispheres showed a difference in the associations between language performance and CBF.
The results indicate that more effective rTMS intervention needs to be explored for patients who show right
hemisphere language activation in an fMRI language evaluation. Eventually it will become necessary to compare the effects of approaches that use this kind of high-frequency rTMS and approaches that use low-frequency rTMS as we do on the improvement of language functions.
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Symposium 6-2

Stem cell therapy in chronic ischemic stroke patients: Between fact and
fantasy
Seong-Ho Koh
Department of Neurology, Hanyang University College of Medicine, Seoul, Korea

Stem cell therapy (SCT) has been proposed as a potential regenerative strategy for patients with neurological
disorders. Until now, a lot of studies have shown that stem cell transplantation into the brain can improve
neurobehavioral functions in animal models of ischemic stroke. It is true that these studies have given hope
to the patients with neurologic deficits by chronic ischemic stroke in a good way. However, we need to realize
that they might make patients expect too much in a bad way at the same time. Considering that unproven
SCTs are being performed worldwide although there is insufficient clinical evidence to support its efficacy,
we should know about the perspectives and expectations of chronic ischemic stroke patients about SCTs and
let them know about the exact meaning of the results from animal studies as well as clinical studies. Therefore, I will talk about three important things associated with stem cell therapy for ischemic stroke, especially
in a chronic state. First, I will show the possible action mechanisms of stem cells in stroke recovery based on
some in vivo studies. Second, I am going to discuss several clinical trials of stem cell therapy in the patients
with ischemic stroke, which have been performed so far. Last but not least, I want to share my data about the
fantasy of the patients with chronic ischemic stroke on SCTs. I hope this talk will help doctors understand
patients’ needs and give appropriate advice to the patients who want to get SCTs.
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Symposium 6-3

Restoration of post-stroke upper limb paralysis with BMI neurorehabilitation
Meigen Liu1, Keiichiro Shindo1, Katsuhiro Mizuno1, Toshiyuki Fujiwara3, Junichi Ushiba2
1

Department of Rehabilitation Medicine, Keio University School of Medicine, Japan, 2Graduate School of Science and Technology, Keio
University, Japan, 3Department of Rehabilitation Medicine, Tokai University School of Medicine, Japan

Because recovery of upper extremity (UE) functions to a practical level has been considered difficult in
patients with stroke, compensatory approaches have been emphasized. Recently, based on neuroscience researches indicating greater potential for neural plasticity, newer approaches aiming at functional restoration
have been attempted. Among them, constraint-induced movement therapy has been proved effective with
several randomized controlled trials (RCT). However, its application is limited to mild to moderate hemiparesis.
To counter these problems, Fujiwara et al devised a therapeutic approach to facilitate daily use of hemiparetic
UE by combining EMG triggered electrical stimulation with a wrist splint, called the hybrid assistive neuromuscular dynamic stimulation (HANDS). With HANDS, we demonstrated improved motor functions,
spasticity, functional scores and neurophysiological parameters in patients with chronic hemiparetic stroke
(NNR 2009) and with subacute stroke (NNR 2011).
However, to be its candidates, EMG must be recorded from finger extensors, and it cannot be applied to
patients with complete paralysis. For patients with no detectable EMG, we devised a Brain-machine interface (BMI) neurofeedback training that provides real time feedback based on the analysis of volitionally
decreased amplitudes of sensory motor rhythm (SMR) during motor imagery involving extension of the
affected fingers. A pilot study in 8 patients demonstrated appearance of voluntary EMG in the affected finger
extensors, improvement of finger function, greater suppression of SMR over both hemispheres during motor
imagery, increased cortical excitability as assessed with transcranial magnetic stimulation, and increased daily
use of the paralyzed hand as assessed with the Motor Activity Log (MAL) (J Rehabili Med 2011).
In addition, based on our preliminary studies demonstrating SMR modulation during motor imagery with
anodal transcranial direct current stimulation (J NeuroEng Rehabil 2010, Exp Brain Res 2012), we reported
its facilitatory effects on BMI intervention (J Rehabil Med 2014). We also demonstrated that kinesthetic
feedback is more effective than visual feedback (Brain Topogr 2014), and indicated the effectiveness of BMI
neurorehabilitation by comparing true with pseudo BMI (J Rehabil Med 2014).
We also elucidated the mechanism of improvement with our BMI intervention with electrophysiologial (J
Neurophyisiol 2012) and brain imaging techniques (Front Neuroeng 2014).
Based on these results, we are now performing a RCT to get higher-level evidence and working for manufacturing BMI neurorehabilitation equipment to obtain its pharmaceutical approval for wider clinical use.
*This study was supported by the “Strategic Research Program for Brain Sciences” of the Japan Agency for
Medical Research and Development.
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Symposium 6-4

Tele-rehabilitation for stroke
Nam-Jong Paik
Department of Rehabilitation Medicine, Seoul National University College of Medicine, Seoul National University Bundang Hospital,
Seoul, Korea

Telerehabilitation is the delivery of rehabilitation services over telecommunication networks at a distance,
and can fulfill rehabilitation service needs of underserved and remote areas, as well as settings of difficult
transportation. Recent advanced mobile technology can enable continuity of care by providing networked
care while reducing the cost of care delivery, and recently popularity of smart device such as smart phone or
smart pad has triggered the interests in mobile health.
We recently developed a mobile-based u-health service for improvement of upper limb dysfunction and
aphasia. We developed an evaluation and rehabilitation program for improvement of upper limb function
and aphasia using iPad. In this service, patient’s performance level is transferred to a medical team and medical team prescribes a rehabilitation program according to patient’s individual condition over the u-health
environment at regular interval. This service was feasible, effective and eventually added to patient’s satisfaction. We also developed a virtual mobile game for improvement of upper limb dysfunction using android
phone and android pad. Along with this line, we are developing home-based rehabilitation program for
stroke patients using Kinect and its SDK. I will present the main concept of this service at the presentation.
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Poster-001

Multifunctional mesoporous nanosilica composed of magnetic core and
shell doped ceria nanoparticles for diagnosis and treatment of intracerebral
hemorrahge
Han-Gil Jeong, Chi Kyung Kim, Jun Yup Kim, Dong-Wan Kang, In-Young Choi, Seul Ki Ki, Do Yeon Kim, Jung
Min Pyun, Seung-Hoon Lee
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Mesoporous nanosilica (MNS) is useful delivery carriers for various guest molecules based on its
large surface area and high pore volume. We present size-controllable core-shell MNS by using iron-oxide
nanocrystal as cores and ceria nanoparticle, potent anti-oxidant, doped on outer surface and its application
in experimental intracerebral hemorrhage (ICH).
Methods: The MNS encapsulating magnetic nanoparticles was prepared by water-dispersed magnetic
nanoparticles as cores, ceria NPs were doped on outer-surfaces, and encapsulate liposome for water-dispersibility (MNS-Ce-Fe2O3-Liposome). Animal ICH was induced by the stereotactic injection of collagenase
into the rat brain, and MNS-Ce-Fe2O3-Liposome was injected intracerebrally. An 9.4T MRI was taken 72
hours after ICH. We measure macrophage infiltration in the peri-hematomal are by immunofluorescent
staining using CD68 antibody. Water contents were measured by wet and dry weights of brain after induction of ICH.
Results: The resulting MNS-Ce-Fe2O3-Liposome have pore structure composed of 3 nm sized small
mesopores. MNS-Ce-Fe2O3-Liposome were made as having 3-nm small sized, uniform round-shaped,
and well-dispersed agents, which were suitable for biomedical applications. the accumulation of the NPs in
peri-hematomal area could be detected in the T2-weighted MR images. The CD68-positive macrophages
in immunofluorescent staining were less recruited into the perihematomal area in MNS treated group than
those in control (63 vs. 320 per field, n=4 each, p<0.01). MNS-Ce-Fe2O3-Liposome reduced water contents
in hemorrhagic hemisphere (MNS group, 79.5% vs. control, 81.0%, p=0.01), which reflects reduced inflammation.
Conclusions: We synthesized mesoporous nanosilica consisting of a Fe3O4 nanocrystal core and ceria
nanoparticle doped shell. Water dispersibility was enhanced by liposome coating. The MNS-Ce-Fe2O3-Liposome showed T2-contrast effect and reduced perihematomal inflammation in vivo rat ICH model. The multifunctional capability of the MNS as MR imaging and anti-inflammatory agents, make it a novel candidate
for future ICH diagnosis and treatment.
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The post-translational modifications of neurodegeneration related proteins
in the photothrombotic induced cerebral infarct rat model
Kyung-Lim Joa1, Ha-yoon Choi1, Ju-hee Kang2, Han-young Jung1
1

Department of Physical Medicine and Rehabilitation, Inha University School of Medicine, Incheon, Korea, 2Department of Pharmacology
and Medicinal Toxicology Research Center, Inha University School of Medicine, Incheon, Korea

Purpose: Ischemic stroke is one of the leading causes of disability and a cause of post stroke cognitive
impairment. However, the molecular interplays between stroke and neurodegeneration related proteins are
unclear. Here, we investigated the post-translational modifications of neurodegeneration related proteins in
the infracted cerebral cortex in rat model of photochemically induced thrombosis.
Methods: Focal cortical infarction was induced by photothrombosis using Rose Bengal dye in the dominant
side of motor and sensorimotor cortex. Twenty four hours after infarction, cerebral cortices from both hemispheres were quickly isolated and analyzed for the expression of neurodegeneration related proteins.
Results: The levels of p-AMPK, in ipsilateral side was significantly lower, while the expression levels of
p-GSK3BS9, COX2, p-tauS202/T205, and Ac-tau in ipsilateral side were significantly higher than those in
contralateral side. The expression of p-tauS262 was higher in ipsilateral region. Tau truncation and aSyn
oligomer in ipsilateral region were significantly higher than contralateral side.
Conclusions: We found that ischemic stroke induced the expression of phosphorylated tau, suppressed the
AMPK activity, and concurrently upregulated the expression of acetyl-tau and a-synuclein oligomer. Further
investigations to clarify the role of neurodegenerative protein related signaling pathway in development of
stroke associated neurodegeneration are needed.
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Protective effects of Fc-tagged recombinant saxatilin in transient focal
cerebral ischemia of mice
Il Kwon1, Sung-yu Hong3, Sunho An1, Sungsoo Kang3, Young Dae Kim1, Joonsang Yoo1, Kijeong Lee1,
Bohyung Lee1, Jayoung Kim1, Seung-hee Yang1, Hyun-jung Choi2, Hyo Suk Nam1, Ji Hoe Heo1
1

Department of Neurology, Yonsei University College of Medicine, Seoul, Korea, 2Severance Integrative Research Institute for Cerebral
and Cardiovascular Diseases, Yonsei University College of Medicine, Seoul, Korea, 3 Cardiovascular Product Evaluation Center, Yonsei
University College of Medicine, Seoul, Korea

Purpose: Infiltration of polymononuclear leukocytes into the brain is one of the major causes of post-ischemic neuroinflammation which aggravates further expansion of infarction. The RGD-containing disintegrins mediate neutrophil activities such as adhesion and migration. Saxatilin, a disintegrin containing an RGD
motif, strongly binds to multiple integrin receptors that act on platelets, leukocytes, and endothelium. The
Fc-tagged recombinant saxatilin (Fc-saxatilin) was developed for the extended plasma half-life with benefits
in the mass production. We hypothesized that Fc-saxatilin might have neuroprotective effects by reducing
integrin-mediated inflammatory reactions. Thus, we investigated the safety and efficacy of Fc-saxatilin in a
mouse stroke model.
Methods: We performed randomized, double-blind experiments in mice. A total of 34 male Institute of
Cancer Research (ICR) mice were subjected to transient middle cerebral artery occlusion (MCAO) for 1
hour using a nylon thread, and then reperfusion was achieved. After 23 hours of MCAO, magnetic resonance
imaging (MRI) was undergone (9.4T MR scanner, slice thickness = 0.5 mm). The volume of infarction was
measured on diffusion-weighted image. The presence of hemorrhagic transformation (HT) was also assessed
on gradient recalled-echo. The post-ischemic neutrophil infiltration into the brain was quantified by counting the number of Gr-1-positive cells using immunohistochemistry.
Results: The mean infarction volume was smaller in the Fc-saxatilin group (85.0 ± 36.2 mm³) compared
with the placebo group (124.1 ± 32.5 mm³, p=0.017). The incidence rate of HT was not different between
the groups (placebo 66.7% [8/12], Fc-saxatilin 69.2% [9/13], p=0.653). There were no differences in the
stroke-related mortality between the groups (placebo 25.0% [4/16], Fc-saxatilin 11.1% [2/18], p>0.999). In
the placebo group, the median neutrophil (Gr-1-positive cell) counts were increased by about 6-fold in the
ischemic hemisphere (2.65 cells/mm², interquartile range [IQR] 1.75–5.23 cells/mm²) compared with those
in the contralateral hemisphere (0.42 cells/mm², IQR 0.41-0.75 cells/mm², p=0.008). The median neutrophil
counts infiltrated into the ischemic hemisphere in the Fc-saxatilin group were lesser than those in the placebo group (1.11 cells/mm², IQR 0.92-1.68 cells/mm², p=0.032).
Conclusions: The infarction volume was remarkably reduced without any increase of HT in mice treated
with Fc-saxatilin. Decreased number of neutrophils infiltrated the brain seems to partly play a role in the
reduced infarction volume.
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Infarct volume can be reduced by early activation of the phosphatidylinositol
3-kinase pathway in hyperacute stage after ischemic stroke
Seong-Ho Koh, Young-seo Kim, Kyu-yong Lee, Young Lee
Department of Neurology, Hanyang University College of Medicine, Seoul, Korea

Purpose: Phosphatidylinositol 3-kinases (PI3Ks) have been recently implicated in apoptosis and ischemic
cell death. This study was conducted to test early direct activation of PI3K by insulin receptor substrate-1
peptide (IRS1P) in a focal cerebral ischemia/reperfusion model.
Methods: After determination of the most effective dose (IRS1P, 24 µg/kg) and time window (2 hours after
MCAO), a total of 158 rats were subjected to middle cerebral artery occlusion (MCAO). Diffusion weighted
MRI (DWI) was performed 1 hour after MCAO and rats with lesion sizes within a predetermined range were
randomized to either IRS1P or vehicle treatment arms. The drug was administered at the time of reperfusion
2 hours after MCAO. Fluid attenuated inversion recovery (FLAIR) MRI, neurological function, western blots
and immunohistochemistry were blindly assessed at 48 hours.
Results: Initial DWI lesion volumes were nearly identical between the IRS1P and vehicle groups prior to
treatment. FLAIR MRI at 48 hours showed significantly reduced infarct volumes in the IRS1P group compared with vehicle (146 ± 81 mm3 and 211 ± 96 mm3, p=0.045). In addition, IRS1P treated rats had better
neurological function on beam walking, rotarod and modified sticky-tape tests sustained for up to 2 weeks.
IRS1P treatment significantly decreased the number of TUNEL-positive cells at peri-infarct region (51 ± 10/
HPF) compared with the control group (77.8 ± 12.0/HPF, p=0.016). Western blot and immunohistochemistry showed increased expression of phosphorylated Akt (Ser473) and GSK-3ß (Ser9) and decreased expression of cleaved caspase-9 and caspase-3.
Conclusions: Our results suggest a neuroprotective role of early activation of PI3K by IRS1P in an ischemic
stroke model. The use of DWI in the randomization of experimental groups may reduce bias.

112 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-005

Effects of Zileuton on murin models of intracranial hemorrhage
Han Sang Lee, Keun-Hwa Jung, Kon Chu, Soon-tae Lee, Ji-hyun Park, Dong-kyu Park, Ki-young Jung, Manho Kim, Sang Kun Lee, Jae-Kyu Rho
Department of Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: 5-Lipoxygenase is one of the major enzymes in leukotrienes biosynthesis and is widely recognized
as an important role in acute inflammation and asthma. The 5- lipoxigenase inhibitor has been reported to
have neuroprotective and antiapoptotic effects in ischemia models. Inflammation is observed in ICH and
contributes to brain injury in several ways and its treatment reduces edema formation and tissue injury and
improves outcome in ICH models. In this study, the authors examined whether a 5- lipoxigenase inhibitor
reduces cerebral edema and hemorrhage after intracerebral hemorrhage (ICH).
Methods: Male Sprague-Dawley rats weighing 200 to 220 g were used in these experiments. Rats were subjected to ICH with or without administration of zileuton, a 5-lipoxigenase inhibitor. Experimental ICH was
induced by the stereotaxic intrastriatal administration of bacterial collagenase. We evaluated hemorrhage
volume, brain water content, and whole blood leukotriene B4 level. Seventy-two hours after the induction
of ICH the rats were anesthetized and sacrificed for measuring water content (n=6/group). Water content
was expressed as a percentage of wet weight. Hemorrhage volume was quantified at 72 h via a spectrophotometric assay. Measurements from perfused brains subjected to ICH were compared with the standard curve
to obtain data in terms of hemorrhage volume (n=6/group). Leukotriene B4 level was measured using a enzyme-linked immunosorbent assay kit.
Results: Immunoassay showed lower levels of leukotriene B4 level in the group treated with zileuton compared to the group without zileuton administration. A trend to have lesser brain water content was seen in
the zileuton-treated group compared to the group without zileuton administration, although a trend to develop larger hemorrhage volume was observed.
Conclusions: Zileuton may reduce cerebral edema following intracerebral hemorrhage. Though beneficial
effects of 5-lipoxigenase inhibitors were implied in various models of neurological diseases such as cerebral
ischemia or epilepsy, the benefits in hyperacute stages of intracerebral hemorrhage is questionable due to
larger hemorrhage volumes seen in the group treated with zileuton. Considering 5-lipoxigenase inhibitors
may alter platelet function and lead to a larger hemorrhage volume, different administration schedules must
be investigated to minimize the harm. Long-term functional outcome may also be studied to elucidate the
effects.
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Activation of the PI3K pathway plays important roles in reduction of cerebral
infarction by cilnidipine.
Jeong-woo Son2, Seong-Ho Koh1, Hojin Choi1, Arum Yoo1, Hyun-hee Park1, Young-seo Kim1, Kyu-yong Lee1,
Young-joo Lee1
1
Department of Neurology, Hanyang University College of Medicine, Seoul, Korea, 2Department of Translational Medicine, Hanyang
University Graduate School of Biomedical Science & Engineering, Seoul, Korea

Purpose: Cerebral infarction causes permanent neuronal loss inducing severe morbidity and mortality.
Because hypertension is the main risk factor for cerebral infarction and most patients with hypertension take
daily antihypertensive drugs, the neuroprotective effects and mechanisms of anti-hypertensive drugs need
to be investigated. Cilnidipine, a long-acting, new generation 1,4-dihydropyridine inhibitor of both L- and
N-type calcium channels, was reported to reduce oxidative stress. In this study, we investigated whether cilnidipine has therapeutic effects in an animal model of cerebral infarction.
Methods: After determination of the most effective dose of cilnidipine, a total of 128 rats were subjected to
middle cerebral artery occlusion (MCAO). Neurobehavioral function test and brain MRI were performed,
and rats with similar sized infarcts were randomized to either the cilnidipine group or the control group.
Results: Cilnidipine treatment was performed with reperfusion after 2-hr occlusion. Western blots and
immunohistochemistry were also performed after 24-hr occlusion. Initial infarct volume on DWI was not
different between the cilnidipine group and the control group; however, FLAIR MRI at 24 hr showed significantly reduced infarct volume in the cilnidipine group compared with the control group. Cilnidipine treatment significantly decreased the number of TUNEL-positive cells compared to the control group. Western
blot and immunohistochemistry showed increased expression of phosphorylated Akt (Ser473), phosphorylated GSK-3ß, and Bcl-2 and decreased expression of Bax and cleaved caspase-3.
Conclusions: These results suggest that cilnidipine, which is used for the treatment of hypertension, has
neuroprotective effects in the ischemic brain through activation of the PI3K pathway.
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Neuroprotective effects of acetyl-L-carnitine against oxygen-glucose
deprivation-induced neural stem cell death
Seong-Ho Koh, Seong Bak, Hojin Choi, Hyun-hee Park, Kyu-yong Lee, Young Lee
Neurology, Hanyang University Guri Hospital, Gyeonggi-do, Korea

Purpose: Deprivation of oxygen and glucose is the main cause of neuronal cell death during cerebral infarction, which can lead to severe morbidity and mortality. In general, the neuroprotective therapies applied after
ischemic stroke have been unsuccessful, despite many investigations. Acetyl-L-carnitine (ALCAR) plays an
important role in mitochondrial metabolism and in modulating the coenzyme A (CoA)/acyl-CoA ratio. We
investigated the protective effects of ALCAR against oxygen-glucose deprivation (OGD) in neural stem cells
(NSCs).
Methods: We measured cell viability, proliferation, apoptosis and intracellular signaling protein levels after
treatment with varying concentrations of ALCAR under OGD for 8 hr.
Results: ALCAR protected NSCs against OGD by reducing apoptosis and restoring the proliferation. Its
protective effects are associated with increase in the expression of survival-related proteins such as phosphorylated Akt (pAkt), phosphorylated glycogen synthase kinase 3b (pGSK3b), B-cell lymphoma 2 (Bcl-2) and
Ki-67 in NSCs injured by OGD. ALCAR also reduced the expression of death-related proteins such as Bax,
cytosolic cytochrome C, cleaved caspase-9 and cleaved caspase-3.
Conclusions: We conclude that ALCAR exhibits neuroprotective effects against OGD-induced damage to
NSCs by enhancing expression of survival signals and decreasing that of death signals.
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Tiny hippocampal lesions on diffusion weighted MR in patients with versus
without transient global amnesia
Moonyoung Jeong, Jeong Hee Kim, Yeonsil Moon, Hahn Young Kim
Department of Neurology, Konkuk University Medical Center, Seoul, Korea

Purpose: Tiny hippocampal lesions on diffusion weighted MR (DWI) has been reported as a typical radiological finding in patients with transient global amnesia (TGA). However, tiny hippocampal lesions on DWI
are occasionally observed in patients without clinical symptoms of TGA. We hypothesized that characteristics of hippocampal lesions on DWI or pre-existing structural vulnerability to amnesia including hippocampal cavity, limbic structure, or white matter integrity may be predisposed to the development of clinical
symptoms of TGA.
Methods: We compared patients with tiny hippocampal lesions on DWI without TGA versus with TGA
symptoms. Patients who had tiny hippocampal lesions on DWI were dichotomized to patients without TGA symptoms to TGA(-) group and age and sex matched patients with typical TGA symptoms to
TGA(+) group. Clinical characteristics including age, sex, vascular risk factors, cognitive function including
mini-mental status examination (MMSE), and symptoms and radiological findings including hippocampal
lesions in DWI, hippocampal cavity, and underlying white matter hyperintensities based on Fazekas scale
were compared between two groups.
Results: Median age was 61 years old, 53-73 in the TGA(-) vs. 49-73 in the TGA(+); women in 62.5% in
both groups; conventional vascular risk factors, 50% (4/8) in the TGA(-) vs. 31% (5/16) in the TGA(+); and
median MMSE score which were performed after amnestic period in some patients, 27 (24-29) in the TGA() vs. 28 (24-30) in the TGA(+). Hippocampal lesions on DWI were multiple in 0% (0/8) in the TGA(-) vs.
31% (5/16) in the TGA(+); bilateral in 0% (0/8) in the TGA(-) vs. 19% (3/16) in the TGA(+); presence of the
hippocapmal cavities in 87.5% in both groups, 7/8 in the TGA(-) vs. 14/16 in the TGA(+); size of the hippocampal cavities was 2.0 (1.5 – 2.2) mm in the TGA(-) vs. 1.8 (1.2 – 2.7) mm in the TGA(+). White matter
hyperintensities measured by Fazekas scale were 1(1-2) vs. 1(1) in the periventricular white matter and 1(0-2)
vs. 1(0-2) in the deep white matter in the TGA(-) vs. TGA(+), respectively.
Conclusions: Multiple and bilateral hippocampal lesions on DWI may be predisposed to the development
of clinical symptoms of TGA. Further study focused on the microstructural or functional vulnerability to
amnesia in patients with TGA is warranted.
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Embolic stroke of undetermined source (ESUS) in Korea university stroke
registry: Descriptive analyses
Han Jun Kim, Seon Jong Pyo, Jung-yoon Choi, Jin-Man Jung, Kyung-hee Cho, Sungwook Yu, Kyungmi Oh,
Woo-Keun Seo
Department of Neurology, College of Medicine, Korea University Guro Hospital, Korea University Ansan Hospital, Korea University Anam
Hospital, Seoul, Korea

Purpose: Etiological classification for ischemic stroke patients is very important. Recently, the concept
of embolic strokes of undetermined source (ESUS) is proposed. Our aim is to investigate whether criteria
for ESUS is applicable to real world practice by comparing cryptogenic stroke in TOAST classification and
ESUS.
Methods: Data were extracted from a prospectively collected multicenter stroke registry (Korea University
Stroke Registry- Anam, Guro and Ansan arm) between 2008 to 2014. The subjects were classified into ESUS
and non-ESUS according to the criteria proposed by the Cryptogenic Stroke/ESUS International Working
Group: radiologically confirmed non-lacunar brain infarct in the absence of (a) extracranial or intracranial
atherosclerosis causing ≥50% luminal stenosis in arteries supplying the ischemic area, (b) major-risk cardioembolic source, and (c) any other specific cause of stroke. To determine the characteristics of the subjects
with ESUS, we compared the TOAST classification, vascular risk factors, laboratory findings, and imaging
findings between ESUS and non-ESUS. And, we tried to find independent predictors for ESUS among various co-variates using logistic regression analysis. Finally, we investigated the association with ESUS and recurrent stroke using Cox’s regression and described the etiology of recurrent ischemic stroke between ESUS
and non-ESUS.
Results: Among 4314 patients [age 66.4 ± 12.7, women 1682 (39.0 %)] admitted between 2008 and 2014, a
total of 953 (22.1%) were classified as ESUS. Among baseline characteristics, age (OR 0.987, 95% CI 0.981 –
0.993), hypertension (OR 0.753, 95%CI 0.640 – 0.886), CRP (OR 1.005, 95%CI 1.002 – 1.008), NIHSS (OR
0.968, 95% CI 0.954 – 0.984) and LA size (OR 0.957, 95% CI 0.945 – 0.969) were independently associated
with ESUS. In terms of TOAST classification, the subjects with ESUS were composed of 190 (22.5%) cardioembolism, 1 (0.1%) small vessel occlusion, and 762 (80.0%) un-determined etiology. ESUS was not significantly associated with recurrent ischemic stroke in comparison to non-ESUS patients (HR 0.784, 95%CI
0.565-1.086, p=0.143). The distribution of etiological classification was not different between ESUS and
non-ESUS (p=0.438). Recurrent stroke caused by newly developed atrial fibrillation among ESUS was found
in only 4 patients.
Conclusions: ESUS is relatively prevalent than traditional cryptogenic stroke. However, in our registry,
predictors for ESUS were contradictory to traditional risk factors for atrial fibrillation associated stroke. And,
ESUS was not associated with future risk of cardioembolic stroke. For proper diagnosis of ESUS, detailed
etiological perspectives could be helpful.
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Resistance index decrement ratio along the M1 segment of middle
cerebral artery is associated with progression of cerebral white matter
hyperintensities.
Woo-Jin Lee1, Keun-Hwa Jung1, Jae-Kyu Roh2, Keon-Joo Lee1, Jung-min Kim3, Han Sang Lee1
1

Neurology, Seoul National University Hospital, Seoul, Korea, 2 Neurology, Korean Armed Forces Seoul Hospital, Seongnam, Korea, 3
Neurology, Chung-ang University Hospital, Seoul, Korea

Purpose: White-matter hyperintensities (WMH) on MRI are associated with various neurologic complications including cognitive dysfunction, gait abnormalities, depression and stroke. Pathophysiologic
mechanisms of WMH progression differs from that of atherosclerosis in large-sized arteries, which are the
decreased microvascular compliance and the consequential impairment of solute exchange via the glymphatic system. Furthermore, amount of the resistance index (RI) decrement according to the decrement of the
distal arterial resistance is known to correlate with the arterial compliance. Therefore, we aimed to evaluate
the relationship of RI decrement ratio along the M1 (MRDR) of middle cerebral arteries (MCA) with the
progression of WMH.
Methods: Total 214 patients were analyzed. Inclusion criteria were as follows; (1) healthy adults with ≥50
years of age; (2) have taken initial and follow-up MRI/MRA with intervals between 34-44 months; (2) without significant (≥30%) stenosis of internal carotid arteries (ICA) or MCA; (3) without history of stroke other
than lacunar infarction, brain surgery, intracranial radiation therapy, major head trauma or a recent (≤90days)
lacunar stroke; and (4) without demonstrated CNS inflammatory/degenerative disorders. Various factors including age, sex, conventional stroke risk-factors, medication and laboratory profiles were reviewed. MRDR
was defined as the mean ratio of RI decrement along the M1 in each hemispheres ([proximal RI-distal RI]/
proximal RI), where the distance between proximal and distal M1 being 20mm. Baseline WMH were scored
on MRI by the Fazekas scale and the Scheltens scale. WMH progression was assessed using the modified
Rotterdam-Progression scale (0-9).
Results: Baseline WHM severity was 2.9±1.0 on the Fazekas scale and 10.5±6.3 on the Scheltens scale. After
39.3±3.5 months, mean WMH progression on the Rotterdam-Progression scale was 3.0±1.4 (range 0-8).
After controlling age, sex, conventional stroke risk factors, and medication, MRDR showed good inverse correlation with WMH progression (r=-0.713, p<0.001). Binary logistic regression test showed that the highest
quartile of WMH progression was associated with the lowest quartile of MRDR (p<0.001), and the highest
quartile of baseline WMH severity (p=0.008). Linear regression test also showed that the MRDR was significantly associated with WMH progression (corrected R2=0.572, p<0.001).
Conclusions: This study revealed that MRDR is independently associated with the progression of WMH.
To establish the clinical value of MRDR as a predictor of WMH progression, a large-sized prospective study
with standardized follow-up protocol and repetitive MRDR measurement might be warranted.
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The role of vasa vasorum activities in human carotid atherosclerosis is
associated with plaque development and vulnerability
Sung Pil Joo
Department of Neurosurgery, Chonnam National University Medical School & Hospital, Gwangju, Korea

Purpose: Carotid endarterectomy (CEA) has been shown to be beneficial in patients with high-grade symptomatic carotid artery stenosis. Subintimal and intraplaque hemorrhages are frequently seen during CEA in
the absence of any visible breach in the intima, as these changes are derived from the vasa vasorum system
rather than from blood in the vessel lumen. Imaging modalities to characterize unstable, vulnerable plaques
are strongly needed for better risk stratification in these patients. The aim of this study was to investigate the
correlation between the activities of the carotid vasa vasorum and carotid plaque vulnerability using indocyanine green-video angiography (ICG-VA) during CEA, focusing on how the carotid artery vasa vasorum is
depicted.
Methods: Sixty-nine patients (mean age, 68.5 ± 2.5 years; mean degree of stenosis, 78.9 ± 3.8) who underwent CEA were enrolled prospectively from September 2013 to December 2014. ICG was injected intravenously as a bolus before and after resecting the atheroma during CEA. We also performed immunohistochemistry using CD68 (macrophage), CD117 (mast cell), CD4 (T-cell), and CD8 (T-cell) antibodies for
resected plaque specimens.
Results: Active vasa vasorum density was observed in all patients on ICG-VA (n = 69). The vasa vasorum
externa (VVE) and interna (VVI) were seen in 11 (16%) and 57 patients (82.6%), respectively. The types
of VVE were strongly associated with preoperative angiographic instability (90.0%, p=0.005) and carotid
plaque vulnerability (100%, p=0.007) macroscopically. In contrast, the types of VVI were less associated
with angiographic instability (36.1%) and plaque vulnerability (49.1%, p=0.003). CD86- and CD117-stained
macrophages and mast cells were observed more frequently in unstable plaque, compared to those in stable
plaque (p<0.0001, p=0.002, respectively).
Conclusions: The early appearance of VVE on ICG-VA was strongly associated with unstable carotid
plaque and many microvessel channels that provided nutrients to the developing and expanding intima and
potentially created an unstable hemorrhagic environment prone to rupture. Macrophages and mast cells
were involved in the formation of microvessels in the atherogenic plaque and accelerated plaque progression
into an unstable plaque phenotype.
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Echoing plaque activity of the coronary and intracranial arteries in stroke
patients: Cardiac multidetector CT and high-resolution MR imaging study
Jong-Won Chung1, Jaechun Hwang1, Mi Ji Lee1, Hanna Choi1, Jihoon Cha2, Jin-ho Choi3, Yeon Hyeon Choe2,
Gyeong-Moon Kim1, Chin-Sang Chung1, Kwang Ho Lee1, Oh Young Bang1
1

Neurology, Samsung Medical Center, Seoul, Korea, 2 Radiology, Samsung Medical Center, Seoul, Korea, 3 Medicine, Cardiac and Vascular Center, Samsung Medical Center, Seoul, Korea

Purpose: Atherosclerosis is a systemic disease, and both coronary and intracranial atherosclerosis are common in the elderly. However, little is known about the association between them. Unlike coronary artery disease (CAD), intracranial atherosclerotic disease (ICAD) can cause intracranial atherosclerotic stroke (ICAS)
by branch occlusive disease (B-type) and by coronary-type rupture of plaque (C-type). We hypothesized that
plaque characteristics of intracranial arteries are associated with those of coronary arteries.
Methods: Sixty-nine patients with acute cerebral infarcts caused by ICAD without history of CAD were
analyzed. Asymptomatic CAD burden (number and degree of stenosis) and plaque characteristics (calcified,
mixed, and non-calcified) were measured with multidetector computed tomography, while the asymptomatic ICAD burden was measured using conventional magnetic resonance angiography. The symptomatic
intracranial artery was analyzed using high-resolution magnetic resonance imaging (HR-MRI) for vascular
morphology (stenosis degree, remodeling index, and wall index) and plaque activation (enhancement pattern and volume).
Results: The asymptomatic CAD burden was correlated with the asymptomatic ICAD burden. The overall
CAD burden did not differ between B- and C-type ICAS. However, the prevalence of non-calcified coronary plaque was much higher in C-type ICAS and the presence of coronary non-calcified plaque was independently associated with C-type ICAS (odds ratio, 3.10; 95% confidence interval, 1.16–8.29; p=0.048). As
the number of coronary non-calcified plaques increased, positive
Coronary artery
Intracranial artery
remodeling and plaque enhanceAsymptomatic
Asymptomatic
ment increased in the symptomatic
atherosclerotic burden
atherosclerotic burden
intracranial artery on HR-MRI.
Conclusions: Plaques within the
intracranial and coronary arteries
behave in the same way. Our results emphasize the need to evaluate and treat other vascular trees
in patients with vulnerable plaques
within a single arterial system.
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Feature of pain in the paralyzed limbs at stroke patients and its treatment
Ziyoda Abdulkhaevna Akbarkhodjaeva1, Moon-Ku Han2
1

Neurology, Tashkent Medical Academy, Tashkent, Uzbekistan2 Neurology, Seoul National University Bundang Hospital, Bundang, Seongnam, Korea

Purpose: To explore and describe the presence of pain syndrome and chose the most effective treatment
therapy in the paralyzed limbs at stroke patients.
Methods: Clinical, instrumental (brain CT, TCDG), biochemical examination of 120 stroke patients with
the presence of hemiparesis and pain in paralyzed limbs. Patients with thalamic pain were not included.
Results: We divided all patients in two groups: 1. Patients suffering from pain within autonomic-trophic-pain syndrome, arising due to suprasegmental autonomic disorders caused by edema of the brain. This
pain is intense and occurs most often in the second half of the acute and subacute phase of stroke, it is worsen on palpation and in changing position of the affected limb. Identification of the exact type of pain can be
extremely rare, since, patients with this kind of algic syndrome usually have depressed consciousness. Also,
there is a presence of vascular component: marble pattern skin, cyanotic or pale, almost immediately occur
limb edema, more pronounced in the distal part. The third component is- trophic disturbances in the form
of dryness, peeling, maceration of skin and rapidly developing bedsores. 2. Patients with pain occurring in
paralyzed limbs during the early recovery period. With regression of the sensitive disorders in the paralyzed
limbs, very often the recovery process begins with the appearance of pain. In most cases it has dysesthetic
character with the feelings of tingling, formication and rare - burning. As well as, pain is permanent, but
clearly linked and enhanced by active and passive movements of the affected limbs. Duration of pain associated with recovery of functions is varied, but usually it lasts 7-12 days. We observed that in first group of
patients (with autonomic-trophic-pain syndrome) most effective was using mild dehydrating agents (Acetazolamide) and Vegeto –stabilizing drugs (Bellataminalum). There was no any significant effect of using
drugs improving microcirculation (Pentoxyphyllinum.). In the group of patients with early recovery period
pain using of analgesics, B group vitamins in big doses and adaptogens was effective.
Conclusions: The pain of paralyzed limbs occurs often at stroke patients. According to the character and
genesis it can be divided to the pain within autonomic-trophic-pain syndrome and early recovery period
pain. Appropriate use of medications againts pain can significantly alleviate the condition of patients.
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Cerebral air embolism caused by interstitial pneumonia with aspergillus
infection
Mutsuko Araki, Hayato Matsushima, Tomohisa Nezu, Shiro Aoki, Hiroki Ueno, Kazuhide Ochi, Naohisa Hosomi, Hirofumi Maruyama, Masayasu Matsumoto
Clinical Neuroacience and Therapeutics, Hiroshima University Graduate School of Biomedical and Health Sciences, Hiroshima, Japan

Purpose: Cerebral air embolism is a rare cause of stroke. The several cases of cerebral air embolism from
trauma, iatrogenic causes, scuba diving and others were reported. Here, we will report a unique case with
cerebral air embolism caused by pulmonary disease.
Methods: Case report.
Results: The case was a 70-year-old woman. She diagnosed interstitial pneumonia two years ago. She had
no past history of cerebrovascular disease. She suddenly lost her consciousness and was taken to a local hospital. However, her symptoms disappeared at arrival to the hospital and evaluations with the brain CT scans
and MRI scans were normal. Then, she rose from a supine position. She felt dizziness and gait disturbance.
Thereafter she lost her consciousness again, and progressed to coma with incontinence. She was taken to our
hospital by ambulance. She was comatose at arrival. Left facial paralysis and left hemiplegia were presented.
NIHSS score was 34 at the time of admission. Emergent brain CT scans revealed air inflow in cortical veins
in the bilateral frontal and parietal areas. DWI revealed high intensity cortical areas with restricted diffusion
near the air. On chest CT scan, there was air in the right ventricle and the left external jugular vein, and there
was a giant bulla with septa in the left upper lobe. We diagnosed her with venous cerebral air embolism.
She was treated with edaravone (60mg/day). Aspergillus flavus was cultured from sputum and serological
antibodies against it were detected. Follow-up chest CT scan obtained 10 days after her admission showed
collapse of the bulla with fluid collection and thickening of the septa. Although her consciousness level improved gradually, her left hemiplegic remained. She was transferred to a rehabilitation hospital two months
from her admission.
Conclusions: We had a rare case of cerebral air embolism caused by interstitial pneumonia with Aspergillus
infection. We will discuss this case with previous reports.
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Lack of association between serum uric acid level and short-term clinical
outcome in acute ischemic stroke
Hanna Choi, Oh Young Bang, Chin-Sang Chung, Kwang Ho Lee, Gyeong-Moon Kim
Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: Uric acid is the final oxidation product of purine catabolism in humans. There have been controversies about the antioxidant properties of serum uric acid and the correlation with clinical outcomes in
acute ischemic stroke. We aimed to identify the associations between serum uric acid and short-term clinical
outcome, and stroke subtypes.
Methods: By retrospective chart review, we identified patients who visited Samsung Medical Center within
7 days from clinical onset and diagnosed with ischemic stroke from January 2011 to July 2015. Demographics, neurological course, and laboratory data were collected. Neurological course data included Trial of Org
10172 in Acute Stroke Treatment (TOAST) classification, initial National Institutes of Health Stroke Scale
(NIHSS), modified Rankin scale (mRS) and modified Barthel index (mBI) on the 7th day after admission.
Results: Serum uric acid levels of 951 patients were available for analysis among 1,027 patients identified.
Univariate analyses showed that male sex (p<0.001), hypertension (p<0.001), hyperlipidemia (p=0.001),
angiographically confirmed coronary artery occlusive disease (CAOD, p=0.005), and premorbid arrhythmia
(p<0.001) were associated with higher serum uric acid level. There were statistically significant differences
among stroke subtypes; serum uric acid level was the highest in cardioembolic stroke (p<0.001). Initial
NIHSS was the lowest in small artery occlusion, and the highest in large artery atherosclerosis and cardioembolism (p=0.001). Serum uric acid level did not have significant association with short-term outcomes
(mRS, mBI, and mortality on the 7th day after admission) regardless of TOAST classification, after adjusting
for initial NIHSS, sex, hypertension, hyperlipidemia, angiographically confirmed CAOD, and premorbid
arrhythmia.
Conclusions: We found no association between serum uric acid level and short-term outcome in acute
ischemic stroke. Our results do not support the neuroprotective hypothesis of serum uric acid.
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Focal perfusion abnormality in diffusion negative transient ischemic attack
predicts subsequent new ischemic lesions
Sang Hun Lee1, Hyun Wook Nah2, Jong Sung Kim1, Dong-Wha Kang1, Sun Uck Kwon1
1
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Dong-a University Hospital, Dong-A University College of Medicine, Busan, Korea

Purpose: Absence of acute ischemic lesion on diffusion-weighted imaging (DWI) in transient ischemic
attack (TIA) is negative predictor of true vascular events. Among the patients with diffusion negative TIA,
we investigated that presence of initial PWI abnormality implies the true vascular event by showing the new
DWI lesion on follow-up MRI in corresponding area of initial PWI abnormality.
Methods: Among TIA patients who visited the emergency room of Asan Medical Center (AMC) within 72
h of symptom onset between July 2009 and May 2015, TIA patients who conducted initial DWI and PWI
with follow-up DWI three-days after initial MRI was included. Among them, patients who had initial DWI
lesions were excluded. PWI abnormalities were visually divided by 3 patterns which are normal perfusion,
focal perfusion abnormality and territorial perfusion abnormality. Focal perfusion abnormality was confined
to a specific region of increased signal intensity in the time to peak(TTP) map and territorial perfusion abnormality was defined as large areas involving 1 or more vascular territories of increased signal intensity in
the TTP map.
Results: Finally, 443 TIA patients were enrolled, and 119 of them conducted follow-up DWI.. Among them,
87 patients had no DWI lesions on initial MRI. Initial PWI abnormalities were significantly associated with
follow-up DWI abnormalities (p<0.0001). Thirteen out of 16 patients (81.2%) with focal PWI abnormality
were significantly highly associated with the follow-up DWI abnormality compared with those of no PWI
abnormality (OR = 15.06, 95% CI = 3.61-62.87). Territorial PWI abnormality had also association with follow-up DWI lesion [14 out of 28 patients (50%)] compared with those of no PWI abnormality (OR = 3.70,
95% CI = 1.19-11.49), which was lower than OR of focal perfusion abnormality.
Conclusions: The presence of initial focal PWI abnormality on multi-modal MRI is a strong predictor of
development of new DWI ischemic lesions and implies the true vascular event in diffusion negative TIA.
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Cerebral syncope: A disproportionate cerebral hypoperfusion, as an
additional mechanism of syncope
Hyojung Nam, Sun Uck Kwon, Jong Sung Kim, Dong-Wha Kang
Departments of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Syncope is sudden transient loss of consciousness due to transient global cerebral hypoperfusion
with spontaneous complete recovery. The cerebral syncope, a disproportionate cerebral hypoperfusion (an
abnormal cerebral hypoperfusion without significant changes of blood pressure (BP) and heart rate (HR)),
has been reported as a mechanism of a certain portion of syncope with small case series. The aim of our
study was to demonstrate the characteristics of cerebral syncope by comparing neurally mediated syncope
(NMS). We hypothesized that the cerebral syncope has different characteristics and cerebral hemodynamics
compared with NMS.
Methods: A total of 1,684 patients with recurrent syncope or presyncope had undergone head up tilt test
under transcranial Doppler (TCD) monitoring without intravenous isoproterenol from January 2005 to
March 2015 in Asan Medical Center (Seoul, Korea). We defined the cerebral syncope as decrement of mean
cerebral blood velocity (mCBV) of middle cerebral artery (MCA) more than 30 percentages from baseline
without significant changes of BP and HR during tilt test. Control group was consisted of patients with
NMS, which was defined as hypotension with bradycardia or no reflex tachycardia during tilt test.
Results: We found 55 patients with the cerebral syncope (CS group) and 70 with NMS (NMS group) in this
study. CS group were younger (45.47±15.31 vs 59.45±15.83) and had less incidence of hypertension (23.6%
vs 64.9%) and diabetes (9.1% vs 26.0%) than NMS group. In addition, CS group had fewer patients with
ischemic lesions, leukoaraiosis, and cerebral vessel stenosis on brain imaging than the NMS group. The mean
changes of systolic BP, diastolic BP, and mCBV were 6.9%, 1.5%, and 36.2% in the CS group and 24.2%,
16.8%, and 30.4% in the NMS group, respectively. The time trends of cerebral velocities during tilt were not
statistically different between the groups.
Conclusions: In this study, we found that the cerebral syncope group has distinct characteristics from NMS
group. We need to consider central physiologic cause in patients with recurrent and unexplained syncope.
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Left atrial myxoma as a cause of ischemic stroke : Case report
Su Hyun Park
Neurology, Pohang St. Mary’s Hospital, Pohang, Korea

Purpose: Atrial myxoma is a rare but potentially curable cause of stroke. The neurological complications
include embolic infarction, neoplastic aneurysm, hemorrhage and metastasis.
Methods: A 54-year-old female had arrived emergency room due to Left eye decreased visual acuity and
right-sided hemipharesis.
Results: NIHSS score was 4. IV-tPA was not used because of delayed hospital arrival time. She was taking
anti-hypertension medication. A magnetic resonance images (MRI) revealed multiple acute infarctions in
left basal ganglia, right occipital lobe and left fronto-temporo-parietal lobe. Carotid and brain MR angiography was normal. Transthoracic echocardiogram (TTE) showed left atrium mass (2x2.1cm), it was thought of
thrombosis. Anti-coagulation was used. After 7 days, She was abrupt fall and Rt. side weakness was aggravation. Follow up brain MR image appeared no new lesion. Second TTE showed still left atrium mass (2.5x2.4
cm), and cardiac computed tomography (CT) identified left atrium myxoma. Anti-coagulation was stopped,
She was transferred to other hospital to take cadiac surgery. One month later, she remained Lt. eye decreased
visual acuity but Rt. side weakness improved, mRS was 2.
Conclusions: Myxoma is the most common type of primary cardiac tumor. The clinical signs and symptoms include nonspecific systemic manifestations, mechanical interference with cardiac function, and embolization. Most common symptom is syncope, dyspnea, and congestive heart failure, but 3% to 50% patients
presented embolic event. Myxoma can be detected on TTE, but is likely to be confused with thrombosis.
Transesophageal echocardiogram or cardiac CT is more accurate for myxoma diagnosis. The treatment is
surgical resection. Antithrombotic therapy is contraindicated in atrial myxoma.
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Unusual multifocal infarction in patient wtih mucoa-associated lymphoid
tissue lymphoma
Jinhyun Kim, Dong-Ick Shin, Min-ju Yeo, Min-Ju Cha, Kyung-Hyun Min
Department of Neurology, Chungbuk National University, Cheongju, Korea

Purpose: Mucosa-associated Lymphoid Tissue (MALT) Lymphoma is a form of lymphoma, and frequently of the stomach. Most of the report of MALToma associated with central nervous system(CNS) is brain
MALT lymphoma. We report a case of cerebral infarction related with MALToma.
Methods: A 59-year-old female presented with a one day history of quadriparesis and dysarthria. On arrival
to hospital, motor power was grade 3 of 5 on the Medical Research Council (MRC) scale in her right upper
and lower etremities. Power in her left leg was 4 of 5. On the neurological examination, she was dysarthric,
and had a clumsiness of her left hand. There was no sensory disturbance and ataxia. The National Institute
of Health Stroke Scale (NIHSS) score was 6. She was diagnoised with MALToma a year ago and had received
antibiotics during 2 weeks.
Results: Cranial magnetic resonance image(MRI) showed an acute multiforcal infarction in the bilateral
cerebrum and cerebellum. There was no lesion in contrast enhanced T1 weighted scans. And magnetic resonance angiography(MRA) revealed no stenotic or occlusive lesion. Laboratory evaluation showed slight
elevation of fibrin degradation prodcut(FDP) and D-dimer. No embolic source coud be identified in transthoracic echocardigogram, 24hour ECG, transesophageal echocardiogram.The patient was prescribed secondary prophylaxis with 300mg aspirin a day. She was discharged 2 weeks after the onset of symptoms. with
a residual right hemiparesis.
Conclusions: Cerebral infarction are rare presenting features in patient with MALToma. CNS MALToma
had been described in a few article, however cerebral infarction that was described in this case was not reported previously. It was embolic infarction and did not associated with cardiac origin. In this patient, the
coagulopathy might be presented, and associated with MALToma. We suggest that the MALToma can increase risk of coagulopathy like other tumors, which induces cerebral infarction.
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Combined MR diffusion/perfusion imaging patterns define underlying
mechanisms of lateral medullary infarction
Younggun Lee, Ji Hwa Kim, Kyung-Yul Lee
Department of neurology, Gangnam Severance Hosp, Yonsei Univ Coll of Med, Seoul, Korea

Purpose: Steno-occlusive lesion in vertebral artery and posterior inferior cerebellar artery (PICA) or perforator occlusion could result in lateral medullary infarction. However, exact mechanism of lateral medullary
infarction is not straightforward due to limited information from MR angiography (MRA) and variations
of posterior circulation. We analyzed MR DWI/PWI pattern to evaluate the mechanism of lateral medullary
infarction.
Methods: We selected the acute ischemic stroke patients in whom acute ischemic changes were in the lateral
medulla with or without PICA territory on DWI and available PWI. We categorized cases in 4 groups based
on DWI/PWI patterns. Cases with isolated lateral medullary infarction were divided into those with normal
perfusion (LM) and with perfusion delay (LM-P) on PICA territory. Cases having both lateral medullary and
PICA territory cerebellar infarction were further divided into those with mismatched perfusion delay (LC-UP)
and with matched perfusion delay (LC-MP).
Results: A total number of 43 patients were included and DWI revealed infarction solely on lateral medulla
(n=36) or both lateral medulla and cerebellum (n=7). The number of cases was 24, 12, 4 and 3 in LM, LM-P,
LC-UP and LC-MP respectively. One third of isolated lateral medullary infarction shows perfusion delay in
PICA territory (LM-P) suggesting proximal large artery pathology. In contrast, two thirds of isolated lateral
medullary infarction may be due to perforator occlusion either by perforator pathology or less likely embolic
occlusion.
Conclusions: DWI/PWI pattern classification of PICA territory is useful to understand the underlying
mechanism of lateral medullary infarction.
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Posterior reversible encephalopathy syndrome secondary to blood
transfusion
Siryung Han, Hyeyoung Jung, Sang-mi Noh
Neurology, Catholic University of Korea, Suwon, Korea

Purpose: The posterior reversible encephalopathy syndrome(PRES) is rarely presented after transfusion. We
report a patient with PRES secondary to blood transfusion.
Methods: . A 51-year-old woman was admitted with severe headache and visual disturbance. One week ago,
she has a history of in-hospital care due to menorrhagia and was diagnosed as uterine submucosal myoma.
Her hemoglobin was 3.0 gm/dl so received 7 units of red blood cells over 3 days. Just after finishing transfusion, she suffered from severe headache that was partially controlled with analgesics. 3 days later, she complained more severe headache with ocular pain and vomiting. Several hours later, she woke up with severe
headache and visual blurring. Her systolic blood pressure was 145 mmHg.
Results: Brain MRI showed diffuse bright signal on both temporo-occipital area and both posterior frontopariental area and hemorrhage on the right occipital convexity with thin subarachnoid hemorrhage in sulci
on the right tempororaietoccipital cortex and ambient cistern. TFCA showed no abnormality. Her headache
was gradually improved and brain CT showed regression of hemorrhage after one week. 10 days later,she
complained massive vaginal bleeding then sudden onset of right leg. Acute infarction was noted on the left
internal border zone, T2WI showed increased prihematomal edema even though regressed ICH and CTA
demonstrated vasospasm on the bilateral ICA, MCA, ACA, and left PCA. She transfered to other hospital
and we could not followed up her.
Conclusions: We considered to a patient with ICH after massive transfusion then delayed cerebral infarction with vasospasm as a result PRES.
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Difference of autonomic function in acute stroke phase between right and
left middle cerebral artery territory
Sungwook Yu, Yoohwan Kim, Jin Woo Park, Hung Youl Seok, Kyung-hee Cho
Department of Neurology, Korea University College of Medicine, Seoul, Korea

Purpose: Previous studies mainly investigate the role of right or left hemispheres affecting sympathetic-parasympathetic tone by using heart rate variability (HRV) of 24-hour holter electrocardiography.
However, we do not fully understand brain mechanisms and role affecting autonomic function system. We
evaluated whether right or left middle cerebral artery (MCA) ischemic stroke affect autonomic function differently in acute phase of ischemic stroke.
Methods: Patients with acute ischemic stroke involving MCA territory were included. Patients with diabetes
and cardiac disease were excluded. HRV, autonomic function test [quantitative sudomotor axon reflex test
(QSART), head-up tilt test (HUTT), sympathetic skin response (SSR), heart rate variation with respiration
and valsalva ratio (VR)] were performed during admission after acute stroke onset. HRV measurements
include time and frequency domain parameters. We analyzed the differences of autonomic function between
patients with right and left MCA territory stroke.
Results: Among 35 patients, there were 16 with right MCA infarction and 19 with left MCA infarction.
NIHSS score were not different between patients with right and left MCA infarction (3.75 ± 3.9 vs 2.84 ± 2.7,
p =0.430). Insular involvement was found in 4 patients in each group. Compared to patients with left MCA
infarction (918.8 ± 103.2ms), those with right MCA infarction (806.8 ± 102.5ms, p=0.003) had shorter RR
interval in 24-hour holter electrocardiography. In patients with right MCA infarction, frequency domain parameters including very low frequency (VLF) and high frequency (HF) were significantly lower than in those
with left MCA infarction. Decrease in time domain parameters including square root of the mean of the sum
of the squares of differences between adjacent NN intervals (RMSSD), standard deviation of all NN intervals
(SDNN), and standard deviation of the averages of NN intervals in all 5-minute segments of the entire ECG
recording (SDANN) was shown in patients with right MCA infarction compared to those with left MCA infarction. However, there were no difference in QSART, HUTT, SSR, heart rate variation with respiration, and
VR between two groups.
Conclusions: Laterality of MCA infarction in acute phase of stroke may affect autonomic function differently. There were no diffenence in autonomic function test between right and left MCA infarction in acute
stroke phase. Only HRV showed difference according to laterality of MCA infarction.
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Clinical and physiological characteristics of transient orthostatic hypotension
in adults
Dong Gyu Park, Sung Eun Lee, Kyu Sun Lee, Jin Soo Lee, Ji Man Hong
Department of Neurology, Ajou University School of Medicine, Suwon, Korea

Purpose: Transient reduction of blood pressure (BP) during head-up tilt test (HUT) is commonly encountered, with the introduction of non-invasive continuous BP monitoring device (FinapresR). We examined
the clinical characteristics of transient orthostatic hypotension (tOH) during HUT, for continuous systemic
[BP, pulse rate (PR), and cardiac out (CO)] and cerebral [mean flow velocity (MFV) of middle cerebral arteries on transcranial Doppler] parameters in adults (aged >20 years).
Methods: Patients who showed transient reduction of BP (SBP > 20 mmHg and/or DBP > 10 mmHg) on
continuous hemodynamic monitoring with HUT were selected from a consecutive registry. We compared
demographic characteristics and hemodynamic parameters [MFV, SBP, DBP, PR, and CO at baseline (T0),
1(T1), 5(T2), 10(T3), and 15(T4) minutes] of these patients with those with normal results. Subgroup analysis was performed to examine factors associated with the latency of transient BP drop.
Results: Among consecutive 222 patients who had HUT over 6 months period, tOH (n=45) and normal
(n=140) groups were compared. There were no differences in baseline demographics between two groups,
including age, sex, BMI, and comorbidities such as DM, HTN, and Parkinsonism. Regarding hemodynamic
parameters, tOH group had higher changes of SBP (at T1, p=0.03) and PR (from T1 to T4; p=0.04) on HUT.
However, there were no statistical differences in MFV, DBP, and CO between two groups. Prevalence of orthostatic intolerance symptoms during HUT did not differ in two groups (53% vs. 45%, p=0.39). Subgroup
analysis showed the latency of transient BP drop is delayed with aging (p=0.04).
Conclusions: This study indicates that tOH has considerable prevalence, and it is associated with temporary
drop of systolic BP and persistent increase in PR. Orthostatic intolerance during HUT was not associated
with tOH in adults. Delaying of the latency of transient BP drop according to aging appears to be a physiological feature of tOH.
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Pontine tegmental infarction with contralateral ataxia, tremor
Min-Ju Cha, Dong-Ick Shin, Min-ju Yeo, Kyng-Hyun Min, Jinhyun Kim
Department Of Neurology, Chungbuk National University Hospital, Chungbuk National University, Cheongju, Korea

Purpose: The symptoms of pontine tegmental infarction are paralysis of ipsilesional conjugate gaze, abducens nerve palsy, facial palsy, trigeminal sensory involvement, contralateral hemiplegia or pure senosory syndrome. Ataxia are presented when cerebellar structure or related tract is damaged. Here, we report unusual
case of pontine tegmental infarction showing contralateral ataxia and tremor.
Methods: 68 year-old man visited ER due to abrupt onset of non-whirling dizziness and left side falling
tendency. On the neurological examination, nystagmus was not shown and eye position was neutral with no
gaze limitation. He had mild to moderate ataxia on finger-to-nose and heel to shin testing on the left side.
On attempted tandem gait he fell to the left side. He also showed tremulous movement of left upper extremity.
Results: Diffusion-weighted magnetic resonance imaging(MRI) showed high signal intensity in right pontine tegmentum and ADC map revealed restricted diffusion in the same area. Magnetic resonance angiography (MRA) showed no definite abnormality.
Conclusions: Pontine tegmental structure is associated with multiple nuclei and fiber tracts. As affecting
those structrures, motor or sensory symptoms may present. In our case, main symptoms were ataxia and
tremor of contralateral side. There are several reports that pontine lacunar infarction can cause contralateral
ataxia. However, concomitant presence of contralateral ataxia and tremor is very rarely reported in patient
with pontine tegmental infarction.
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Bilateral thalamic infarction caused by artery of percheron occlusion
Sung Keun Kim1, Sung Hun Kim1, Kang Min Kim2, Seong Heon Kim1
1

Neurology, Kangwon National University Hospital, Chuncheon, Korea, 2 Neurosurgery, Kangwon National University Hospital,
Chuncheon, Korea

Introduction: Artery of percheron (AOP) is anatomically uncommon variant vessel, originated unilateral
PCA, supplies blood to the bilateral paramedian thalamus, midbrain. If it is occlusion, bilateral paramedian
thalamus infarction can be occurred. Case report A 29 year-old man presented to the emergency room with
drowsy mentality. The patient has congenitally hearing impairment with a right cochlear implantation.
He has no other physical problem. He has no recent head trauma history, no medication history. Brain CT
showed low attenuation in bilateral paramedical thalamus, Diffusion MRI was not performed due to cochlear implantation. Brain CT angiography was normal finding. The AOP was confirmed by conventional
cerebral angiography. We has determined bilateral thalamic infarction caused by AOP occlusion. Discussion
AOP is the uncommon variant vessel of thalamoperforating artery. AOP is originated from unilateral PCA,
supplies blood to bilateral paramedian thalamus, rostral midbrain. AOP occlusion leads to bilateral paramedian thalamus and rostral midbrain infarction. There isn’t the large scale research about incidence of AOP,
the probability of variant and prevalence of infarction cause by AOP is unknown. But, AOP occlusion should
be considered in case of bilateral thalamic infarction.
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Primary central nervous system vasculitis : Experience of Inha university
hospital
Eung-seok Lee, Hee-Kwon Park, Soo-jeong Kim, Cindy Yoon, Joung-Ho Rha
Neurology, Inha University Hospital, Incheon, Korea

Purpose: Primary angiitis of the central nervous systems is a rare disease and characterised by vasculitis
of the cerebral arteries, usually associated with lateralized weakness, aphasia, visual complaints and seizures.
Hemorrhagic stroke also occurred in approximately 10% of patients. However, description about PACNS
case series in asia has been limited until now. Here, we report the clinical characteristics of PACNS cases experienced in our hospital.
Methods: We performed retrospective review of the prospectively collected stroke registry from August
2014 to July 2015. The diagnosis of PACNS was based on findings of conventional angiography and other
laboratory findings. The clinical, laboratory, radiologic, therapy and outcomes of patients were also analyzed.
Results: During the study period, 4 PACNS cases were identified among total 475 ischemic stroke patients(one man, 47±5.7 years old). Three patients had embolic infarction in MCA areas, and one patient had
cortical subarachnoid hemorrhage. Old asymptomatic infarction was observed in three patients. Vasculopathy involved  both MCA, ACA and PCA diffusely. One patient had hypertension and other subject was
current smoker. Other risk factors were not detected on evaluation. Three patients had transient hemiparesis
and one complained of visual blurring. Two patients had the history of chronic headache. All symptoms and
headache disappeared after steroid medication without stroke recurrence during observation period.
Conclusions: PACNS is uncommon, but can be curable disease by proper medication. PACNS should be
considered as one cause of young age stroke. More data about PACNS in Asia need to be investigated.
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Dangerous hiking at high altitude
Jeong Hee Kim, Soo Jeong Kim, Hahn Young Kim
Department of Neurology, Research Institute of Medical Science, Konkuk University School of Medicine, Seoul, Korea

Purpose: Cerebral venous infarction (CVI) caused by a hypercoagulable state is relatively rare compared
to arterial ischemic stroke; it accounts for only approximately 1% of all strokes. Known risk factors for CVI
include the use of oral contraceptives, pregnancy, the period of puerperium, and other prothrombotic conditions such as dehydration, thyrotoxicosis, infection, trauma, neoplasm, vasculitis, and polycythemia, etc. CVI
caused by a high altitude state has very rarely been documented. We report an interesting case of CVI as a
consequence of a hypercoagulable state, secondary to adapting to a high altitude.
Methods: A 46-year-old, healthy man with no remarkable medical history, planned to climb a highest
mountain in the Everest. He continued to climb and arrived at Base Camp (5365 m) in 10 days after leaving
Lukla (2800m) in Nepal. After rest for 2 days at the base camp, he reached Camp I (5970 m) and returned to
Base Camp to accommodate to very high altitude. Next day, when washing his hair in the morning, he experienced weakness in his right arm with an accompanying headache. He was transferred to our hospital.
Results: Brain MR revealed CVI. His hemoglobin titer was high as 18.2 g/dl and genetic test including
BCR/ABL, JAK-2 mutation was negative to rule out polycythemia vera. The conjecturable etiology of stroke
in this case was a combination of dehydration due to restriction of fluid of fluid intake or vomiting induced
by acute mountain syndrome, high altitude hypoxia, hematologic factor change on exposure to high altitude,
endothelial dysfunction, and vulnerability of existing genetic factor.
Conclusions: The increasing popularity of trekking in alpine regions has drawn attention to high altitude-associated health concerns. In the high altitude, it is likely to be hypercoagulable state causing CVI.
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Anomalous internal carotid artery as a cause of transient ischemic attack
Ilung Kang1, Sang-mi Noh1, Young Shin Yoon2
1

Neurology, St.vincents Hospital, School of Medicine, Catholic University Of Korea, Suwon, Gyeonggi-Do, Korea, 2Neurology,
Seonam Hospital, Seoul, Korea

Purpose: Variations of the internal carotid artery (ICA) may rarely cause symptoms of cerebrovascular insufficiency and thus they are usually discovered as an incidental finding. We hereby report a case in which the
patient presented with transient ischemic attack associated with anomalous ICA.
Methods: A 52-year-old female presented with transient dysarthria and left side weakness maintained for 1
hour. Brain MR imaging revealed no acute ischemic lesion, however, collapsed right carotid canal compared
to her left side. Although right superior thyroid and lingual arteries arose from right proximal ICA, its diameter and course were normal. The right ICA was divided into 4 branches at the petrous portion. Then, one of
those branches was connected with meninges and the other ones got together, thereby forming a distal ICA,
through the profuse arterial network. A 4mm sized fusiform aneurysm was detected at her right paraclinoid
segment. Carotid duplex sonography showed no evidence of internalization of her right external carotid artery.
Results: This case suggests that transient ischemic attack would develop in association with congenital
anomalous ICA.
Conclusions: Congenital anomalous ICA may considered a potential source of cerebral ischemia.
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Pulsatility of middle cerebral arteries is better correlated with white matter
hyperintensities than aortic stiffening
Ju-hun Lee1, Hong-ki Song1, Yeongbae Lee2
1

Neurology, Kangdong Sacredheart Hospital, Hallym University College of Medicine, Seoul, Korea, 2 Neurology, Gachon University Gil
Medical Center, Incheon, Korea

Purpose: Both pulsatility of cerebral arteries and stiffness of aorta are reported to be associated with white
matter hyperintensities (WMH). We explored which of them is better correlate with WMH severity in the
selective population with acute lacunar infarct.
Methods: We included patients with acute small subcortical infarct documented with diffusion weighted
images, who underwent transcranial Doppler ultrasound (TCD) and brachial ankle pulse wave velocity
(baPWV). We excluded the patients with: 1) any stenosis or occlusion on major cerebral arteries on magnetic
resonance angiography, 2) poor temporal insonation windows, 3) ankle brachial index <0.9, and 4) atrial
fibrillation. We scored WMH using the Age Related White Matter Changes (ARWMC) scale. We defined
moderate or severe WMH as ARWMC score > 5. We assessed the performance of the pulsatility index of
bilateral middle cerebral arteries (MCA-PI) and baPWV for predicting moderate or severe WMH, and then
sought to find independent predictors for it using binary logistic regression analysis.
Results: The final subjects were 83 patients. Patients’ mean age was 61.5 (SD, 11.4) years and 56 male (67.5%).
In univariate analysis, old age and high MCA-PI were significantly correlated with moderate-to-severe WML.
However, baPWV was not associated with WML severity. In multivariate analysis, old age (odds ratio per
1 year increase, 1.08; 95% CI, 1.01 - 1.15; p=0.023) and upper tertile of MCA-PI (odds ratio, 5.59; 95% CI,
1.07 – 29.24; p=0.042) was independently associated with moderate-to-severe WML. In the receiver-operator
characteristics, MCA-PI differentiated those with and without moderate-to-severe WML with area under
curve of 0.72 (95% CI, 0.61–0.83). However, the performance of baPWV for predicting moderate-to-severe
WML was low: area under curve of 0.63 (95% CI, 0.51–0.75).
Conclusions: MCA-PI derived from TCD was better correlated with WML severity than baPWV in the
selective population with lacunar infarction. Pulsatility of cerebral arteries may be more predictable for
cerebral small vessel disease than stiffness index of aorta. These findings do not support the hypothesis that
microvascular brain damage may be the result of age-associated alteration in large arteries (primarily aortic
stiffening).
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A case report of fibromuscular dysplasia in the posterior cerebral artery
Min-Ju Cha, Hyeyeon Chang, Jinhyun Kim, Kyung-Hyun Min, Dong-Ick Shin, Min-ju Yeo
Neurology, Chungbuk National University Hospital, Cheongju, Korea

Purpose: Fibromuscular dysplasia (FMD) is a non-atherosclerotic, non-inflammatory arterial disease that
affects cerebral vasculature. The carotid and vertebral arteries are most commonly involved and intracranial
arteries are seldom affected. We report a patient with FMD involving the posterior cerebral artery (PCA).
Methods: Presentation of case report, review of the literature and previous case reports, and discussion of
neuroimaging for FMD.
Results: A 24-year-old woman visited to the neurology clinic with a 4-day history of right side visual field
defect with left side throbbing headache. Her past medical and family history was of no significance. She did
not have any medication including oral contraceptives. In physical examination she showed homonymous
right side hemianopsia. The rest of the physical examination was unremarkable. A diffuse-weighted image
(DWI) of the brain revealed high signal intensity in the left PCA territory. Magnetic resonance angiography
(MRA) revealved stenotic abnormality in the PCA. Cerebral angiogram revealved a ‘string of beads’ appearance, pathognomonic for FMD. The laboratory work up including CBC, electrolytes, calcium, PT, PTT,
INR, ESR, homocystein, anticardiolipin, RPR, rheumatoid factor and antinuclear antibody was normal. The
transcranial Doppler and the carotid duplex were normal. Transthoracic echocardiography showed no remarkable finding. The hospital course was stable, and the patient was discharged with aspirin. Headache was
regressed but, right visual field defect persisted.
Conclusions: FMD of the ICA is commonly extracranial. Most often, intracranial FMD corresponds to an
intracranial extension of extracranial FMD. Isolated FMD is reported a few case and FMD in PCA is reported
only one case. This is second report of the FMD involved in the PCA. The finding of MRA may be non-specific luminal irregularity that is not corresponded with ‘string beads appearance’ in the patient of intracranial
FMD. Intracranial FMD must be considered as possible etiology of young age stroke, though the finding of
MRA is non-specific.
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Neutrophil gelatinase-associated lipocalin as a biomarker in ischemic stroke
Ji Hwa Kim, Kyung-Yul Lee
Neurology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: Neutrophil gelatinase-associated lipocalin (NGAL) appears to be a promising biomarker in diagnosis and prognosis in kidney and cardiovascular disease. However, the relationship between NGAL concentration and ischemic stroke is poorly understood. We investigated plasma NGAL concentration in patients
with acute ischemic stroke in relation to medical history, risk factors, hematologic and biochemical tests,
stroke severity and subtype.
Methods: Clinical data of 139 patients who admitted to a tertiary hospital with TIA (n=17) and ischemic
stroke (n=122) were collected. We evaluated the following parameters: A) Medical history and risk factors of
the patients; B) Hematologic and biochemical blood test at the time of admission; C) Stroke severity which
was assessed using the National Institutes of Health Stroke Scale (NIHSS); D) Stroke subtype which was decided by the Trial of Org 10172 in Acute Stroke Treatment (TOAST) classification.
Results: In our study (62% male, mean age 65 ± 14 years), median admission serum NGAL level was 75 ng/
mL (interquartile range [IQR] 52–112 ng/mL). Serum NGAL level was elevated in 21 (15.1%) patients with
the cutoff point of 150 ng/mL. High plasma NGAL concentrations were associated with age (p=0.018) and
previous history of coronary artery occlusive disease (p=0.003). Mean NIHSS score in high NGAL group
was higher than normal NGAL group (7.6 ±7.2 vs 4.4 ± 5.6, p=0.021). We observed significant correlations
between serum NGAL with C-reactive protein (spearman coefficient rho = 0.319, p<0.001), erythrocyte
sedimentation rate (r = 0.410, p<0.001), creatinine (r = 0.237, p=0.005), blood urea nitrogen (r = 0.353,
p=0.003), estimated glomerular filtration rate (r = -0.471, p<0.001), fibrinogen (r = 0.327, p<0.001) and homocysteine (r = 0.189, p=0.032). There were no significant differences in mean serum NGAL level between
TIA group and stroke group, and stroke subtypes by TOAST classification.
Conclusions: Increased NGAL in acute ischemic stroke patients is associated with age, previous coronary
artery occlusive disease history and stroke severity. Elevated plasma levels of NGAL appear to be correlated
with some biomarkers associated with inflammation, coagulation and kidney dysfunction. Further investigation is needed to find out clinical significance of NGAL in ischemic stroke.
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Thyrotoxicosis-induced cerebral vasospasm in a patient with moyamoya
syndrome
Hyung Geun Oh
Neurology, Soonchunhyang University College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Purpose: There are several documented cases of coexistence of Grave’s disease and Moyamoya syndrome,
but an association between thyrotoxicosis and Moyamoya syndrome is largely unknown. Thyroid hormones
may augment vascular sensitivity to the sympathetic nervous system and induce vasospasm in patients with
Moyamoya syndrome.
Methods: We report a 28 years-old woman with acute ischemic stroke associated with thyrotoxicosis in a
patient with Moyamoya syndrome. The middle cerebral artery (MCA) occlusion might be occurred by severe
vasospasm which was induced due to high thyroxine level.
Results: The patient was treated with intra-arterial verapamil for both internal carotid arteries. Cerebral
angiography showed much improved flow velocity of both MCAs.
Conclusions: Thyrotoxicosis could be a cause of acute ischemic stroke in patients with Moyamoya syndrome, and thyrotoxicosis-induced cerebral vasospasm could be considered as its mechanism.
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Recurrent transient global aphasia without hemiparesis caused by a dural
arteriovenous fistula
Hyung Geun Oh, Dushin Jeong
Neurology, Soonchunhyang University College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Purpose: Global aphasia without hemiparesis (GAWH) is a rare syndrome, and the pathogenic mechanisms
underlying the development of GAWH are still not fully understood. Dural arteriovenous fistulas (AVFs)
with retrograde leptomeningeal venous drainage are regarded as high-risk lesions having the potential to
cause hemorrhage and serious neurological deficits.
Methods: A 38-year-old man was unable to respond to one-step commands, state the names of objects,
repeat single words, read words aloud or write his name. Because he exhibited no paralysis of the extremities,
we diagnosed him as having GAWH. A few weeks ago, when he had a fight with his neighbors, he had recurrent episodes of transient GAWH without other clinical seizure activity.
Results: He had a dural arteriovenous fistula of left transverse-sigmoid sinus with marked cortical venous
reflux, which was successfully treated with coil embolization.
Conclusions: Dural AVFs can cause transient GAWH, especially when they result in venous congestion in
the temporal area of the dominant hemisphere. Physicians should consider dural AVFs as a potential cause of
transient GAWH.
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Clinical characteristics according to histologically-confirmed thrombus
composition in hyperacute ischemic stroke
Kyu Sun Lee1, Geun Hwa Park2, Min Seung Kim1, Sung Eun Lee1, Jin Soo Lee1, Ji Man Hong1
1
Neurology, Ajou University School of Medicine, Ajou University Medical Center, Suwon, Korea, 2 Biomedical Sciences, Ajou University
School of Medicine, Suwon, Korea

Purpose: With the advance of endovascular retrieval device for the cerebral thrombosis, it enables us to
obtain a fresh thrombus of cerebral occlusion-site even in stroke survivors. Since thrombus components can
reflect a fundamental stroke mechanism, it might be important to thoroughly investigate clinical, radiological, and histological findings of thrombi. Therefore, we investigated the histological composition of retrieved
thrombus and compared clinical and radiological characteristics according to fibrin predominance (at least
60%) of the thrombus.
Methods: We prospectively enrolled acute ischemic stroke patients who underwent computed tomography
(CT) and magnetic resonance image (MRI) prior to endovascular thrombectomy at a stroke referral center
from July 2014 to June 2015. Hyperdence middle cerebral artery sign (HMCAS) on non-contrast CT and
susceptibility vessel sign (SVS) on multi-planar gradient-echo (MPGR) MR images were evaluated. National
Institutes of Health Stroke Scale (NIHSS) was investigated as an index of clinical severity. The proportion of
red blood cells (RBC) and fibrin of the thrombus was qualitatively and quantitatively analyzed by a commercial system, Aperio Scanscope XT digital camera (Aperio, Vista, CA). The color of gross thrombi specimen
was graded into pink, scarlet, red, and dark-red.
Results: The mean age was 63.0 ± 11.3 years and 50.0% female. All (n=16) had a successful recanalization
and intravenous tissue Plasminogen Activator (t-PA) was used in 11 patients. According to the component
of thrombus, 4 had RBC dominant (25.0%), 8 fibrin dominant (50.0%), and 4 mixed thrombi (25.0%). We
dichotomized them into two groups: fibrin dominant (n=8) vs. RBC dominant or mixed groups (n=8). As
compared with fibrin dominant group, RBC dominant or mixed group had significantly higher prevalence
of HMCAS (100.0% vs. 50.0%, p=0.021) and SVS (100.0% vs. 37.3%, p=0.007). Grossly, fibrin-dominant
group was shown as pink to scarlet (62.5%), whereas RBC-dominant or mixed group was shown as red to
dark-red (100%). RBC-dominant or mixed group had more severity with a higher baseline NIHSS score (18.5
vs. 12.0, p=0.001).
Conclusions: Our results suggest that the histological composition of the thrombus might lead to the clinical differences of early vessel signs, color of gross specimen, and initial severity.
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Clinical and sonographical factors associated with lacunar and
striatocapsular stroke progression
Keon-Joo Lee1, Keun-Hwa Jung2, Jeong-min Kim3, Jae-Kyu Roh4
1

Division of TB Epidemic Investigation, Korea Centers for Disease Control & Prevention, Osong, Korea, 2Department of Neurology, Seoul
National University Hospital, Seoul, Korea, 3Department of Neurology, Chung-Ang University Medical Center, Seoul, Korea, 4Department
of Neurology, Korean Armed Forces Seoul Hospital, Bundang, Korea

Purpose: Lacunar and striatocapsular infarction share similar topographical distribution since they both
occur at the territory of the perforator arteries. Stroke progression in patients with both types of infarction is
not an uncommon phenomenon. The pulsatility index measured by transcranial doppler sonography (TCD)
reflect downstream arterial resistance and its association with small vessel pathology have been proposed.
Herein, we present clinical and sonographical factors associated with stroke progression in lacunar and striatocapsular infarction.
Methods: From total 4,478 acute ischemic stroke patients who had admitted to the tertiary academic stroke
center between January 2002 and January 2015, we selected lacunar and striatocapsular infarction case in the
middle cerebral artery (MCA) territory. MRI findings of each case were thoroughly reviewed. Especially striatocapsular infarction cases were defined as patients with elongated infarction throughout the proximal to
distal perforator territory. Patients with cardiac or proximal embolic sources were excluded. Stroke progression was defined as increment of NIH stroke scale (NIHSS) by two or more points or motor scale of NIHSS
by one or more points within 7 days after stroke onset. TCD data of the ipsilateral middle cerebral artery at
the depth of 64 to 68mm were collected. Baseline demographic information and clinical data were also gathered during hospitalization.
Results: 89 lacunar infarction and 80 striatocapsular infarction cases were analyzed. Patients in the striatocapsular infarction group experienced more stroke progression (45.0% vs. 29.2%, p=0.033) and were checked
with higher mean flow velocity on TCD (61.34±18.66 cm/s vs. 56.31±12.62 cm/s, p=0.040). Lacunar infarction patients who experienced stroke progression had more history of diabetes, and higher HbA1c. In striatocapsular infarction patients, progression group had more history of hypertension and higher choloesterol
level. Initial stroke severity and functional outcome at discharge were poorer in progression group regardless
of the type of infarction. Pulsatility index was higher in the progression group among lacunar infarction patients (0.99±0.19 vs. 0.90±0.14, p=0.048), while there was no difference in striatocapsular infarction patients
(0.89±0.14 vs. 0.91±0.18, p=0.480). By the multivariate analysis, higher pulsatility index was associated with
progression in lacunar infarction patients after adjustment (OR 57.63, 95% CI 1.69-196.59.39, p=0.024).
Conclusions: This study shows the difference of factors associated with stroke progression in each lacunar
infarction and striatocapsular infarction. Especially in lacunar infarction, higher pulsatility index was associated with stroke progression. This might indicate different underlying pathophysiology in each type of
infarction.
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Effects of virtual reality exercise program on balance in cerebellar infarction
patients
Geun-Ho Lee, Young-mok Song
Neurology, Medical College, Dankook University, Cheonan, Korea

Purpose: Cerebellar infarction(CI) can put patients at increased risk of falls, impairing activities of daily
living and life expectancy in many patients. This study was to investigate the effectiveness of a 8-week virtual
reality exercise program designed around the Nintendo Wii (Wii), in improving balance among patients with
CI.
Methods: The study included 36 patients with CI (18 female, 18 male) who were assigned randomly to
experimental (n=18) or control group (n=18). Experimental group performed three 40-minute Wii balance-training sessions per week, for 8 weeks. The control group did not perform any of training programs.
A computerized dynamic posturography (Sensory Organizing Test, SOT) was used to evaluate all patients at
baseline and at the end of the treatment protocol. Statistical significance was tested in between the patients
before and after treatment by ANOVA.
Results: After 24 training sessions, SOT showed significant difference on condition 5, 6, and vestibular
ratios within the experimental group from baseline to post-intervention. On the other hand, no significant
difference was observed within the control groups.
Conclusions: These findings demonstrated that the virtual reality training program could improve the
outcomes in terms of balance in CI population. Long term follow ups and the development of more efficient
virtual reality training programs are needed.
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The effects of radial extracorporeal shock wave therapy for hemiplgic
shoulder pain syndrome
Byungju Ryu, Sung Hwan Kim, Pyong Hwa Seol, Ho Jun Kwak, Seung Wan Park, Kang Wook Ha,
Yun Hee Kim
Physical Medicine and Rehabilitation, Sahmyook Medical Center, Seoul, Korea

Purpose: To investigate the effect of radial extracorporeal shock wave therapy (rESWT) on hemiplegic
shoulder pain syndrome (HSP)
Methods: [Monocentric, randomized, patient-assessor blinded, placebo-controlled trial] Thirty four patients
with HSP were randomly divided into two groups, rESWT group (n=14), control group (n=14). The treatment
was administered four times a week for two weeks, eight times total. At each session of treatment, patients
received total 3000 pulses, 1500 pulses on subscapularis insertion site and another 1500 pulses on supraspinatus
insertion site. Visual analogue scale (VAS) and Constant-Murley score (CS) as primary outcomes were assessed
before and after the treatment and follow up in 2 and 4 weeks. Modified Ashworth Scale (MAS), Fugl-Myer
assessment (FMA), and range of motion (ROM) of shoulder were assessed as secondary outcomes like above.
Results: The VAS scores were improved at post intervention, 2 weeks, and 4 weeks follow up in intervention group and the scores were 5.01±1.21, 3.32±1.50, 3.41±1.54, and 3.40±1.52 respectively (p<0.05). The
differences of VAS between baseline and post intervention in the intervention group and control group were
-1.69±1.90 and -0.45±0.79 (p<0.05) and the differences between baseline and 2 weeks follow were -1.60±1.74
and -0.34±0.70 (p<0.05) and the differences of VAS between baseline and 4 weeks follow up were -1.61±1.73
and -0.33±0.71 (p<0.05). The CS was significantly improved from 19.12±11.02 at baseline to 20.88±10.37 at
post intervention and to 20.41±10.82 at 2 weeks follow up only in intervention group (p<0.05). In 4 weeks
follow up, the CS was improved and the score was 20.5±11.34 but not statistically significant (p=0.064).
Conclusions: The study demonstrated that 8 sessions rESWT improved VAS, CS in patients with HSP. rESWT could be an effective and safe modality for HSP patients.

Fig. 1. A: Stimulator. B: Stimulator head with transmitter (left), stimulator head without transmitter (right).
For the real intervention group, stimulation was delivered by stimulator head with transmitter but, for the sham
group, the patients received the same frequency air pressure by stimulator head without transmitter head.
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Fig. 2. Outline of treatment session with data collection. All patients were evaluated at baseline,
1 day after stimulations (real or sham), and 2 weeks and 4 weeks after radial extracorporeal shock
wave therapy (rESWT).

Fig. 3. Flow chart for study procedures.
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Table 3. Effect of rESWT on hemiplegic shoulder (Secondary outcome measures)

Table 1. Demographic and Clinical Characteristics of Patients
rESWT Group
(n=17)

Placebo Group
(n=17)

7:10

10:7

0.303

b)

65.88±8.27

66.11±15.79

0.586

a)

8:9

5:12

0.290 b)

Duration of stroke (month)

28.82±33.33

22.17±18.26

0.322 a)

Duration of shoulder pain (month)

26.11±33.08

19.47±17.78

0.540

Variable
Sex (Men : Women)
Age (year)
Stroke type (ischemic : hemorrhagic)

Hemiplegic side (Right : Left)

p-value

a)

Time Point of
Measure

Measures
MAS

FMA-UE

0.730 b)

1.41±0.79

0.157

1.29±0.58

1.000

Follow-up (2 weeks)

1.35±0.78

0.083

1.29±0.58

1.000

Follow-up (4 weeks)

1.29±0.84

0.102

1.23±0.66

11.05±12.83

Post-intervention

11.94±13.10

0.068

11.82±13.13

0.066

11.58±13.23

0.109

ROM (IR) Pre-intervention

2

1

ROM (ER) Pre-intervention

Follow-up (2 weeks)
Follow-up (4 weeks)
Post-intervention
Follow-up (2 weeks)

8

9

4

0

3

3

5

0

2

0

0

4
5
Pain (VAS)
Constant-Murley scale(CS)
MAS
FMA-UE

ROM
(ABD)

5.01±1.21

5.05±1.34

19.12±11.02

26.53±20.53

0.540

0.919 a)
a)

1.53±0.94

1.29±0.58

0.306

a)

11.05±12.83

12.82±16.19

0.563

a)

ROM
Internal rotation

55.76±13.10

60.29±13.29

0.394

a)

External rotation

71.00±14.10

73.94±13.86

0.563

a)

Abduction

80.05±33.33

83.64±42.03

0.760

a)

Flexion

124.58±21.14

128.52±24.43

0.586

a)

Values expressed as number or mean ± standard deviation. *p<0.05.
a) Mann-Whitney U test for between-group comparison.
b) Chi-square test for between-group comparison
Abbreviations: MMT, manual muscle test; MRC, medical research council; VAS, visual analogue scale; CS, Constant-Murley scale; MAS, Modified Ashworth Scale; FMA-UE, Fugl-Myer assessment upper extremity;
ROM, range of motion.

0.317

12.82±16.19

55.76±13.10

Follow-up (4 weeks)

2

1.29±0.58

Pre-intervention

4
6
2
5

1

WithinGroup
(p-value)

1.53±0.94

4
3
6
4

0

Control
Group

Post-intervention

9:8

MMT(MRC)

WithinGroup
(p-value)

Pre-intervention

10:7

Brunstrom stage
Stage1
Stage 2
Stage 3
Stage 4, 5, 6

rESWT Group

13.17±16.57

0.063

13.17±16.57

0.063

13.75±16.96

0.083

60.29±13.29

59.58±10.50

0.024*

59.29±11.19

0.024*

59.70±11.10

0.025*

71.00±14.10

60.29±14.67

0.607

59.58±15.19

0.643

59.47±14.97

0.798

76.05±14.38

Post-intervention

75.05±11.93

0.005*

75.80±17.87

0.153

Follow-up (2 weeks)

74.58±12.23

0.018*

76.00±14.62

0.158

Follow-up (4 weeks)

74.58±12.31

0.015*

75.76±14.76

0230

Pre-intervention

80.05±33.33

Post-intervention

84.94±34.97

0.012*

84.17±25.54

0.167

Follow-up (2 weeks)

86.11±35.96

0.017*

84.11±25.27

0.221

Follow-up (4 weeks)

87.05±36.82

0.018*

84.29±25.10

ROM (FL) Pre-intervention

83.64±42.03

124.58±21.14

0.197

130.29±27.49

Post-intervention

129.35±19.13

0.008*

130.88±26.62

0.303

Follow-up (2 weeks)

130.88±19.57

0.008*

131.00±26.65

0.242

Follow-up (4 weeks)

131.82±22.52

0.012*

131.47±26.14

0.131

Values expressed as number or mean ± standard deviation. *p<0.05.
Wilcoxon sign rank test for within-group comparison
Abbreviations: MAS, Modified Ashworth Scale; FMA-UE, Fugl-Myer
assessment upper extremity; ROM, range of motion, IR, internal rotation;
ER, external rotation; ABD, abduction; FL, flexion.

Table 2. Effect of rESWT on hemiplegic shoulder (Primary outcome measures)
Measures
Pain (VAS)

CS

Pain (VAS)

CS

Time Point of Measure

rESWT Group

Within-Group
(p-value)

Control Group

WithinGroup
(p-value)

Pre-intervention(baseline)

5.01±1.21

Post-intervention

3.32±1.50

0.002*

5.05±1.34
4.60±1.20

0.044*

Follow-up (2 weeks)

3.41±1.54

0.003*

4.71±1.31

0.113

Follow-up (4 weeks)

3.40±1.52

0.002*

4.72±1.29

0.073

Pre-intervention(baseline)

19.12±11.02

26.53±20.53

Post-intervention

20.88 ±10.37

Follow-up (2 weeks)

20.41±10.82

0.042*

27.11±20.52

0.244

Follow-up (4 weeks)

20.05±11.34

0.206

27.47±20.27

0.125

0.027*

27.35±20.31

0.066

Betweengroup
(p-value)

Between-time point differences(Δ)
Pre- to post-intervention

-1.69±1.90

-0.45±0.79

Pre-intervention to follow-up (2wks)

-1.60±1.74

-0.34±0.70

0.038*
0.009*

Pre-intervention to follow-up (4wks)

-1.61±1.73

-0.33±0.71

0.016*

0.82±2.32

0.375

0.58±2.18

0.231

Between-time point differences(Δ)
Pre- to post-intervention

1.76±2.81

Pre-intervention to follow-up (2wks)

1.29±2.55

Pre-intervention to follow-up (4wks)

0.94±3.30

0.94±2.53

0.540

Values expressed as number or mean ± standard deviation. *p<0.05.
Wilcoxon sign rank test for within-group comparison
Mann-Whitney U test for between-group comparison.
Abbreviations: VAS, visual analogue scale; CS, Constant-Murley scale.
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Ultrasonographic findings in patients with hemiplegic shoulder pain
Seung Nam Yang1, Seok Kang1, Hanboram Choi1, Byungju Ryu2, Ki Bong Roh3
1

Physical & Rehabilitation Medicine, Korea University College of Medicine, Seoul, Korea, 2 Physcial & Rehabilitation Medicine, Sahmyook
Medical Center, Seoul, Korea, 3 Physical & Rehabilitation Medicine, Korea Su Geumcheon Hospital, Seoul, Korea

Purpose: Shoulder pain is common complication after hemiplegia due to cerebrovascular accident. The
exact cause of hemiplegic shoulder pain was not clearly identified and often used to describe a collection of
complex problems and diagnosis. The aim of this study is to analyze the ultrasonographic findings of hemiplegic shoulder and to verify the effect of clinical findings on the ultrasonographic finding of shoulder
Methods: Fifty-four patients (59.76+10.68 years) diagnosed with stroke who have hemiplegic shoulder pain
was participated in this study. The following clinical characteristics were recorded for each patient: age, gender, body weight, height, affected side, type of stroke and time after stroke onset. The duration of hemiplegic
shoulder pain, Brunnstrom motor recovery stage, Fugl-Meyer assessment motor recovery in upper extremity
and glenohumeral subluxation were all recorded by one physiatrist. Sonography of shoulder was carried out
with one physiatrist. Each tendon of the hemiplegic shoulder was scanned in both longitudinal and transverse plane and soft tissues in hemiplegic shoulder including the long head of biceps brachii tendon, supraspinatus tendon, infraspinatus tendon, subscapularis tendon, and subacromial-subdeltoid bursa were also
examined.
Results: Thirty three patients were right hemiplegia and 21 patients were left hemiplegia. Mean poststroke time was 21.42+20.17 and Mean duration of hemiplegic shoulder pain was 17.15+20.68 months. Each
Brunnstrom stage of arm and hand was 3.83+1.76 and 4.10+2.12, respectively. Mean Fugl-Meyer assessment
motor recovery was 25.23+24.33 and Numeric pain scale was 4.89+1.85 and Modified Barthel Index was
52.17+28.45. Twenty eight out of all the patients had subluxation of shoulder. Effusion around biceps tendon
was observed in 19 patients and supraspinatus tendinosis was observed in 26 patients. Subacromial bursal
Fluid increase in subacromial-subdeltoid bursa was seen in 3 patients. Compared to patients with normal
findings of supraspinatus tendon, lower Fugl-Meyer recovery score and longer duration of pain was observed
in patients with supraspinatus tendinosis. In case of patients with glenohumeral subluxation, supraspinatus
tendinosis was commonly observed.
Conclusions: Supraspinatus tendinosis was common finding of hemiplegic shoulder pain and was correlated with lower upper extremity motor recovery stage and longer duration of pain.
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Assessment of the correlation of community mobility with quality of life and
post-stroke depression: Using life-space assessment
Soo Jin Kim, Bo-Ram Kim, Hye Yeon Lee, Hyuntae Kim, Jong Won Lee, Jongmin Lee
Department of Rehabilitation Medicine, Konkuk University Medical Center and Konkuk University School of Medicine, Seoul, Korea

Purpose: In stroke patients, functional outcome is considered as an important factor for their life quality.
To assess life quality after discharge, Life-Space Assessment (LSA) is a reliable and valid measure of stroke
patients’ community mobility as in our previous study. The aim of this study therefore is to investigate the
correlation of LSA with quality of life and post-stroke depression.
Methods: For the assessment of physical activity after discharge, LSA score is obtained in 6 month post
stroke patients. Among patients with LSA scores, 17 patients fulfilled EQ-5D questionnaire for quality of
life assessment and 16 patients completed Geriatric Depression Scale (GDS). Mini Mental State Examination (MMSE) was also evaluated in the patients at 6 months from the onset. Subgroup analysis of GDS was
done for further analysis.
Results: Correlation between LSA and EQ-5D scores was analyzed in 17 patients with stroke (10 males,
7 females, mean age 62.47±12.08, 10 hemorrhagic, 7 ischemic). LSA was positively correlated with EQ-5D
(r=0.538, p=0.026), but has no significant correlation with GDS (r=-0.412, p=0.113). In further analysis,
there was no significant association between MMSE scores and GDS. Also, no significant LSA score differences were found between depression group and without depression group classified by GDS.
Conclusions: In post stroke patients, community mobility is associated with a quality of life. However there
is no definite relationship between functional ability and depression.
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Reliability and validity of Korean version of Life-Space Assessment (K-LSA)
for assessing community mobility in stroke patients
Soo Jin Kim1, Min Jeong Kim1, Bo-Ram Kim1, Hyuntae Kim1, Jong Won Lee1, Mooyeon Oh-Park2, Jongmin
Lee1
1

Department of Rehabilitation Medicine, Konkuk University Medical Center and Konkuk University School of Medicine, Seoul, Korea, 2
Rehabilitation, Kessler Institute for Rehabilitation, New Jersey, United States

Purpose: Life-Space Assessment (LSA) is a patient-reported mobility measure capturing the spatial extent
of individuals’ movement within their environment. The aim of this study is to investigate the test-retest
reliability and validity of the Korean version of the LSA and describe the relationships between LSA and traditional measures of physical and daily function in stroke patients.
Methods: The Korean version of LSA (K-LSA) was back translated to English, and compared to the English
version for accuracy of translation. Twenty patients 6 months post stroke participated in the study. K-LSA
was administered by physiatrists at baseline and 2 weeks afterwards for the reliability. Mini Mental State Examination (MMSE) and traditional mobility measures; Functional Ambulation Category (FAC), Functional
Independence Measure (FIM), mobility category of FIM and Korean Version of Modified Barthel Index
(K-MBI) were assessed. Relationships between LSA scores and traditional mobility measures were evaluated.
Results: The intra-class correlation coefficient of the K-LSA was 0.997 (p<0.001). There was a significant
difference in the mean K-LSA scores by FAC (p=0.02). K-LSA was positively correlated with FAC (r=0.802,
p<0.01), FIM (r=0.798, p<0.01), mobility category of FIM (r=0.784, p<0.01) and K-MBI (r=0.784, p<0.01).
Conclusions: The K-LSA scores are associated with a person’s physical capacity. K-LSA is a reliable and valid measure of stroke patients’ community mobility complementary to clinician observed mobility measures
after discharge in Korea.
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Factors associated with improvement or decline in cognitive function after
ischemic stroke
Sung-Hwa Ko1, Jun Hwan Choi1, Yong-il Shin1, Min Kyun Sohn2, Jongmin Lee3, Deog Young Kim4, Sam-gyu
Lee5, Gyung-jae Oh6, Yang-soo Lee7, Eun Young Han8, Junhee Han9, Won Hyuk Chang10, Yun-hee Kim10
1

Department of Rehabilitation Medicine, Pusan National University School of Medicine, Yangsan, Korea, 2Department of Rehabilitation
Medicine, School of Medicine, Chungnam National University, Daejeon, Korea, 3Department of Rehabilitation Medicine, Konkuk University
School of Medicine and Konkuk University Medical Center, Seoul, Korea, 4Department and Research Institute of Rehabilitation Medicine,
Yonsei University College of Medicine, Seoul, Korea, 5Department of Physical and Rehabilitation Medicine, Chonnam National University
Medical School, Gwangju, Korea, 6Department of Preventive Medicine, Iksan, Wonkwang University School of Medicine, Korea, 7Department of Rehabilitation Medicine, Kyungpook National University School of Medicine, Kyungpook National University Hospital, Daegu,
Korea, 8Department of Rehabilitation Medicine, Jeju National University Hospital, Jeju National University, School of Medicine, Jeju, Korea,
9
Division of Biostatistics, Research Institute of Convergence for Biomedical Science and Technology, Pusan National University Yangsan
Hospital, Yangsan, Korea, 10Department of Physical and Rehabilitation Medicine, Center for Prevention and Rehabilitation, Heart Vascular
and Stroke Institute, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: This study was to determine clinical and demographic factors associated with improve or decline
in cognitive function after ischemic stroke (IS)
Methods: KOSCO(Korean Stroke Cohort for Functioning and Rehabilitation) is large, multi-center prospective cohort study to the participating hospitals in nine distinct areas of South Korea. To analyze change
of cognitive function, all patients were divided into cognitive impairment and normal cognitive function by
cutoff score of Korean Mini-Mental State Examination (K-MMSE) as less than 24 or greater than or equal
to 24 between 3 months and 1 year after IS: stable, when they had same cognitive function; converter and
reverter, when they changed cognitive function normal to abnormal and abnormal to normal, respectively.
Results: 1,986 patients were included in this study. 118 patients (6%) were reverter group and 98 patients
(5%) were converter group. The level of education and history of smoking had different frequency among
the groups by χ2 test (p<0.0001, p=0.003, respectively). A converter group had more frequent uneducated
and non-smoker. Stable group was older (p<0.001) and had more scores of Korean version of Frequency of
Aphasia Screening Test (K-FAST), Geriatric depression scale (GDS), Reintegration to Normal Living Index
(RNLI), Psychosocial Well-being index-short form (PWI-SF) (all p<0.001). There was no significant difference in ischemic type, location.
Conclusions: We demonstrated that the patients with delayed dementia had low education level and stable
group had high functional level and was older.
*Acknowledgments: This study was supported by the Research Program funded by the Korea Centers for
Disease Control and Prevention (2013-2013E3301702).
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Table 1. Demographic and Clinical Features of Study subjects: Comparison of the Reverter, Stable and Converter groups
Parameters
Males, n(%)
Age (mean±SD)
Education, n (%)
Uneducated
- 6 years
7 years - 12 years
12 years BMI (㎏./㎡.), (mean±SD)
Risk factors of stroke, n(%)
Hypertension
Diabetes Mellitus
Coronary heart disease
Atrial fibrillation
Hyperlipidemia
Obesity
Smoking, n (%)
Current smokers
Former smokers
Never smokers
Alcohol consumption, n (%)
None
Moderate
Heavy
Ischemic type (TOAST), n (%)
Large-artery atherosclerosis
Small-artery occlusion
Cardioembolism
Others
Ischemic location, n (%)
Rt. hemisphere
Lt. hemisphere
Both hemisphere
Affected level n (%)
Cortical level
Subcortical level
Mixed
Functional assessment(3 month),
(mean±SD)
K-MMSE
NIHSS
K-MBI
FIM
K-FAST
FMA (affected side)
FAC
mRS
GDS
RNLI
PWI-SF
K-MMSE score (12 month),
(mean±SD)

Reverter
(n=118)
66 (55.9)
70.97±10.82A

Stable
(n=1,770)
1109(62.7)
67.82±12.48B

Converter
(n=98)
52 (53.1)
74.21±9.45C

9 (7.6)
39 (33.1)
57 (48.3)
13 (11.0)
23.32±2.93AB

151 (8.5)
424 (24.0)
846 (47.8)
349 (19.7)
23.81±3.26A

12 (12.2)
40 (40.8)
39 (39.8)
7 (7.1)
23.04±3.15B

<0.001*

69 (58.5)
35 (29.7)
7 (5.9)
17 (14.4)
16 (13.6)
13 (11.0)

1002(56.6)
461(26.0)
136(7.7)
199 (11.2)
261 (14.7)
212 (12.0)

57 (58.2)
31 (31.6)
6 (6.1)
14 (14.3)
17 (17.3)
7 (7.1)

0.889
0.347
0.680
0.403
0.722
0.340

35 (29.7)
22 (18.6)
61 (51.7)

523(29.5)
237 (13.4)
1010 (57.1)

14 (14.3)
11 (11.2)
73 (74.5)

0.003*

77 (65.3)
24 (20.3)
17 (14.4)

1063(60.1)
472 (26.7)
235 (13.3)

71 (72.4)
18 (18.4)
9 (9.2)

0.091

53 (44.9)
26 (22.0)
12 (10.2)
27 (22.9)

853 (48.2)
389 (22.0)
223(12.6)
305 (17.2)

47 (48.0)
32 (32.7)
9 (9.2)
10 (10.2)

0.080

41 (34.7)
65 (55.1)
12 (10.2)

783 (44.2)
857 (48.4)
130(7.3)

42 (42.9)
49 (50.0)
7 (7.1)

0.340

43 (36.4)
56 (47.5)
19 (16.1)

604(34.1)
920(52.0)
246(13.9)

23 (23.5)
57 (58.2)
18 (18.4)

0.186

20.71±7.85A
2.00±3.08
86.46±21.65
108.75±22.72
17.99±6.49A
56.83±18.07
3.98±1.51
1.83±1.30
7.37±4.19A
75.67±32.73A
22.63±11.09A
26.40±1.95A

23.95±8.19B
2.09±4.36
86.74±25.82
109.57±27.78
22.55±8.47B
56.98±18.62
4.11±1.56
1.55±1.49
5.96±4.21B
86.17±31.30B
18.31±11.20B
24.13±8.38A

26.02±1.73C
1.55±2.54
86.30±20.48
110.67±18.46
20.43±5.34A
57.69±15.03
3.91±1.36
1.76±1.25
7.55±4.31A
74.45±30.67A
22.37±11.85A
22.27±11.85B

<0.001*
.458
.981
.874
<0.001*
.928
.323
.059
<0.001*
<0.001*
<0.001*
<0.000*
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P value
0.066
<0.001*

0.026*

Poster-042

Prism adaptation treatment for post stroke homonymous hemianopia : Case
series report
Bo-Ram Kim, Eunhwa Jung, Hyuntae Kim, Jongmin Lee
Department of Rehabilitation Medicine, Konkuk University Medical Center and Konkuk University School of Medicine, Seoul, Korea

Purpose: Homonymous visual field defects are common and frequently occur after stroke. They significantly impair visual function and cause disability particularly in regards to visual exploration. Despite increasing
prevalence and significant impact of the problem, there have been only a few recent reports researching
rehabilitation techniques for the hemianopic patient. Prism adaptation treatment (PAT) is a promising rehabilitative method for functional recovery in individuals with spatial neglect. The purpose of this study was
to assess a novel interventional treatment of prism adaptation therapy on visual functioning in patients with
homonymous hemianopia of stroke.
Methods: Two patients with complete homonymous hemianopia underwent Kessler Foundation Prism
Adaptation Treatment (KF-PAT™). PAT includes 10 consecutive daily sessions of prism adaption tasks, with
each session taking approximately 20 to 30 minutes. During prism exposure, participants were instructed to
wear prism goggle (20-diopter) followed by performing 60 visuomotor exercises. The effect of prism adaptation was assessed with two tests: 1) proprioceptive pointing 2) visual-proprioceptive test and health-related
QOL questionnaire using Korean NEI-VFQ-25.
Results: A 60 year-old male was presented with right homonymous hemianopia after infarction in the
left posterior cerebral artery territory. Another male patient of 47 years of age developed left homonymous
hemianopia after right PCA infarction. In both cases, homonymous hemianopia still remained three weeks
after stroke onset with no evidence of motor impairment, cognitive impairment, or spatial neglect. After 10
sessions of PAT, visual-proprioceptive test scores of both patients improved (p<0.05), with increases in Korean NEI-VFQ-25 score as well. But visual field defect persisted as documented in visual field test follow ups
undertaken at the department of ophthalmology.
Conclusions: Patients with visual field defect demonstrate decreased QOL. Prism adaptation treatment can
improve the visual proprioception and QOL with compensation in the visual field of these patients.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 153

Poster-043

Effect of ESWT in knee flexor spasticity by applying sites in stroke patients:
Muscle belly vs Myotendinous junction
Min Kyung Shin, Hyo Jung Kang, Sang Ho Yoon
Physical medicine and rehabilitation, Veterans Health Service Medical Center, Seoul, Korea

Purpose: Spasticity is a velocity-dependent resistance against passive range of joint motion, which frequently appeared in patients with stroke. Recently, there have been some reports that extracorporeal shock
wave therapy (ESWT) could be a treatment choice of spasticity. Few studies have assessed the precise site in
muscles with spasticity. The aim of our study was to investigate the effect of ESWT in stroke patients with
spasticity on knee flexor muscles by applying at muscle belly or myotendinous junction of medial hamstring
muscles.
Methods: A total of 39 stroke patients with knee flexor spasticity were enrolled. 17 of them were sham group
(G1), 11 were muscle belly group (G2), and 11 were myotendinous junction group (G3). All patients were assessed for the site of ESWT application by using ultrasonography, and then completed 3 ESWTs at each site
once every week. Modified Ashworth scale (MAS) and the angle in which a catch was found during a quick
stretch were used to evaluate knee flexor spasticity before intervention and after each session.
Results: There were significant effects of ESWT on spasticity in G2 and G3, not in G1 (Wilcoxon-signed
rank test, catch angle, p=0.292, 0.003, and 0.011; MAS, p=1.000, 0.014, 0.025 for G1, G2, and G3, respectively). In addition, we observed that the catch angle difference between pre and post 3 sessions of ESWT was
significantly effective between G1 and G2
(Mann-Whitney U test, p=0.00) and between
G1 and G3 (Mann-Whitney U test, p=0.006),
not between G2 and G3. However, it showed
difference of median values between G2 and
G3 (G2, 17; G3, 7).
Conclusions: Our results suggested that the
ESWT, especially at muscle belly site, could
be a good treatment for spasticity of lower
extremities in stroke patients.
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Poster-044

Evaluation of caregiving time and its association factors in severe brain
injured patients
Hyojae Kim1, Kungjae Yoon2, Yongteak Lee2
1

Phyisical Medicine & Rehabilitation, Korean Armed Forces Seoul Hospital, Seongnam, Korea, 2 Physical Medicine & Rehabilitation,
Gangbook Samsung Hospital, Seoul, Korea

Purpose: This study was undertaken to evaluate caregiving time and its association factors in patients with
severe brain injury.
Methods: We defined severe brain injury that modified Rankin Scale has 4 or 5. A total of 41 patients(24
males and 17 female ; average age 66.9 ± 13.3) who had severe brain injury participated in this The caregivers
were asked to record in a diary the total time (minutes) spent for caregiving in 24-hour period for each task
in a diary. Disability of patients was evaluated with Bathel index(BI), instrumental activity of daily living
(IADL) and global deterioration scale (GDS). And other clinical characteristics related to the patient’s state
were recorded as well.
Results: Mean caregiving time was 593.8 ± 229.4 minutes. The item of ‘physical function maintenance and
enhancement’ is the longest one among 9 items of caregiving time. (44.1%) The mean scores of Bathel index
was 49.9 ± 5.9 points, mean scores of GDS were 3.6 ± 2.3 points, and IADL scores were rated as average 10.3
± 2.3 points. BI, GDS and IADL scores showed significant correlation with total caregiving time (p<0.05).
Conclusions: Caregiving time was depended by the lower the BI, the lower the GDS, lower the IADL score.
Identification of the exact status could assist estimation the caregiving time of the patient, coping with their
daily life.
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Poster-045

The effect of whole body vibrator on the sitting balance in subacute stroke
patients
Sook Joung Lee1, Kyeong Woo Lee1, Sang Beom Kim1, Jong Hwa Lee1, Dong Won Kim1, Min Kyu Park2
1

Department of Physical Medicine and Rehabilitation, Dong-A University College of Medicine and Hospital, Busan, Korea, 2Department of
Pharmacology and Clinical Pharmacology, Dong-A University College of Medicine and Hospital, Busan, Korea

Purpose: To evaluate the effect of whole body vibrator in subacute stroke patients who could not gain sitting balance.
Methods: We enrolled sub-acute stroke patients who could not gain the sitting balance, patient’s static trunk
impairment scale was lesser than 2 points and medically stable. Patients were excluded who had past cerebrovascular accident history, non-strokerelated sensory or motor impairments, use of medication that could interfere with postural controls and contraindications for WBV. Subjects were randomly divided into 2 groups,
the conventional rehabilitation group (CG) and the whole-body vibration group (VG). CG received conventional physical therapy including sitting balance training by physical therapist, twice a day, 5 days a week, for
2 weeks. VG received one time of conventional physical therapy including sitting balance training by physical
therapist and received WBV therapy instead of conventional physical therapy for 30 minutes a day, 5 days
a week, during 2 weeks. The WBV therapy was conducted by using SonixⓇ (Sonic world, Wonju, Korea).
Patients were seated on the vibration platform and received vibration therapy for 30 minutes. Frequency of
vibrator was 40Hz and intensity was 30. Physical therapist supervised patients during the vibration therapy.
Trunk Impairment Scale (TIS), Berg Balance Scale (BBS) and Functional Ambulation Categories (FAC) were
measured for evaluation of patient’s sitting or standing balance. To evaluate patient’s general function, Korean version of modified Barthel Index (K-MBI) was measured. These evaluations were conducted at baseline
and immediately after 2 week vibration therapy.
Results: Thirty patients who met inclusion criteria were enrolled in this study, 15 patients in CG, 15 patients
in VG completed 2 week therapy. No between group difference was identified in any of the demographics.
After 2 week therapy, both groups showed functional improvement. The CG significantly improved on the
K-MBI, BBS, TIS-T and TIS-S. Patients in VG improved on the K-MBI, FAC, BBS, TIS-T, TIS-S and TIS-D.
VG had beneficial effects compared with CG especially on the TIS-T, TIS-S and TIS-D. But, no clinically relevant correlations in outcomes were observed between both groups. No side effects were reported.
Conclusions: Our results suggest that WBV therapy showed functional improvement in subacute stroke
patients. The WBV therapy was as effective as conventional physical therapy on the recovery of balance and
activities of daily living.
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Poster-046

Development of the computerized Stroop Color-Word Interference Test (STCWIT) for stroke patients
Yeon Kang, Ko-eun Lee, Yoon-soo Lee, Hyo-jeong Lee
Department of Rehabilitation Medicine, Bundang Jesaeng General Hospital, Seongnam, Korea

Purpose: To evaluate the validity and reliability of the computerized Stroop Color-Word Interference Test
(ST-CWIT) by using robotic hand glove and correlation with the traditional visual cognitive function measures for stroke patients. The ST-CWIT is well-documented as a measure of selective attention and executive
function. However, patients with motor impairment like stroke whose actual activity of daily life needs
multimodal functions. Moreover, the traditional paper-pencil type ST-CWIT has a limitation to represent
those functions. So, we developed the computerized ST-CWIT by using robotic hand glove (RAPAEL Smart
Glove®, NEOFECT, Korea) to assess cognitive-motor integration for stroke patients.
Methods: 20 healthy control subjects completed the computerized ST-CWIT by using robotic hand glove
with their dominant hand and 14 stroke patients completed the computerized ST-CWIT by using robotic
hand glove with their non-hemiplegic hand. At the same day, they were also evaluated the traditional paper-pencil type ST-CWIT for attention and executive function, Korean version of Mini-Mental State Examination (K-MMSE) for cognitive function, Wechsler Adult Intelligence Scale-Third Edition (WAIS-III)
subtest: Digit Symbol Substitution Test (DSST) for visual scanning efficiency and relational memory and
Motor Free Visual Perception Test - Revised (MVPT-R) for visual perception. The 20 healthy control subjects
(100%) and 14 stroke patients (100%) were re-evaluated the computerized ST-CWIT 2 weeks later to verify
the test-retest reliability. Validity was evaluated by comparing the computerized ST-CWIT score with the traditional visual cognitive function measures like the traditional paper-pencil type ST-CWIT, K-MMSE, DSST
and MVPT-R.
Results: The test-retest reliability was found to be strong for the score of the computerized ST-CWIT in
both healthy control subjects (r = 0.931, p=0.000) and stroke patients (r = 0.994, p=0.000). The computerized ST-CWIT score is statistically significantly correlated with the traditional visual cognitive function measures in both healthy control subjects (p<0.05) and stroke patients (p<0.05). The stroke patients group had
significantly lower score for the computerized ST-CWIT than the healthy control subjects group (p=0.011).
Conclusions: These results suggest that the computerized ST-CWIT by using robotic hand glove could be a
reliable and valid tool for assessing cognitive-motor integration for stroke patients.
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Balance training with robotic aid in multiple system atrophy patient: A case
report
Yeon Kang, Ko-eun Lee, Hyun-young Kim, You-hyeon Chae
Department of Rehabilitation Medicine, Bundang Jesaeng General Hospital, Seongnam, Korea

Case Report: A 61-year-old man who had felt his body leaning to the left when walking over 6 months
visited department of neurology of our hospital. He was diagnosed with olivopontocerebellar atrophy with
magnetic resonance imaging and then started to be treated with Levodopa. Despite two years of pharmacological therapy, his gait disturbance became worse. At the time of referring to the department of rehabilitation, his muscle was grade 5 in both upper and lower extremities according to the Medical Research Council
(MRC) scale. But he had a wide-based ataxic gait and could not walk without assistance of other person. He
was participated in 30 training sessions over 6 weeks. The daily training session included 30 minutes of balance training with robotic aid (Fig. 1, 3DBT-33; Man&tel, Gyeongbuk, Korea) and usual conventional training. The program of balance training with robotic aid included come to sit, weight bearing and shifting (anterior-posterior, right-left) trainings. Clinical and functional assessments were perfored one day before and
one day after the 6-week-training program. The assessments included the MRC scale for muscle strength,
Functional Ambulatory Scale (FAS), 10-Meter Walk Test (10MWT), Functional Reach (FR), Timed Up and
Go (TUG), Berg Balance Scale (BBS), Trunk Impairment Scale (TIS) and Functional Independence Measure
(FIM) for performance of activities of daily living (ADL). After the 6-week-training period, BBS and TIS
scores were improved by 3 points (9.375%) and 4 points (21%). FIM showed an improvement of 25 points
(21%). Among the subscales of FIM, locomotion and mobility showed the greatest improvement (Fig. 2). FR
showed a large increase by 25cm (75%). FAS and muscle strength of the lower extremities did not change.
However, TUG result showed an increase in time by 27.3 seconds and 10MWT result showed a decrease in
velocity by 0.041m/s.
Discussion: To our knowledge, this case report is the first to present the effect of balance training with
robotic aid in patients with MSA. As expected of us, there were some improvements in balance and stability
of mobility. However, some tests affected by the gait speed showed no improvement after the treatment, it is
thought to be due to the progression of the disease. It would appear from this case study that balance training with robotic aid contributes to improvement in function during balance and mobility tasks in patients
with MSA.
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Poster-048

The effect of whole body vibrator on the lower extremity function in subacute
stroke patients
Sook Joung Lee1, Kyeong Woo Lee1, Sang Beom Kim1, Jong Hwa Lee1, Jin Wan Kim1, Min Kyu Park2
1

Department of Physical Medicine and Rehabilitation, Dong-A University College of Medicine and Hospital, Busan, Korea, 2Department of
Pharmacology and Clinical Pharmacology, Dong-A University College of Medicine and Hospital, Busan, Korea

Purpose: The aim of this study is to investigate the effect of WBV on lower extremity function in subacute
stroke patients.
Methods: The subacute stroke patients who can perform gait training were recruited. Subjects were eligible
if scores of Korean version of mini mental status examination (K-MMSE) of patients were 10 or over and
motor power of hip extension and knee extension were 3 or over (MRC scale) to enable to perform the gait
training. They were divided into vibration group (VG) and control group (CG) randomly. All subjects in
both group performed 2 daily sessions of 10 min training, 5 times a week for 2 weeks. All subjects in both
group performed 45 times of squat in one session. Subjects in VG performed the training on a vibration
platform (SonixⓇ, sonic world, Korea). In WBV setting, frequency was 16 Hz, and intensity was 40. Subjects
in CG performed the training on the bare ground. The degree of maximal isokinetic voluntary contraction
torque (MIT) and manual muscle test (MMT) of hip flexion, hip extensor, knee flexion and knee extensor
were measured for evaluation of patient’s lower extremity strength. Berg Balance Scale (BBS) was measured
for evaluation of patient’s balance. Ten meter walking test (10MWT), timed Up and Go test (TUGT), and
Functional Ambulation Category (FAC) were measured for evaluation of patient’s gait performance. The
evaluations were performed at baseline and immediately after the 2 week training.
Results: Eighteen patients who met inclusion criteria were enrolled in this study. Ten patients in VG and 8
patients in CG completed 2 week therapy. There were no significant differences in the baseline characteristics
between two groups. After 2 week therapy, VG showed significant improvement in lower extremity strength,
balance and gait performance measured by MIT, MMT, BBS, 10MWT and FAC compared with baseline.
In CG, any statistical improvement couldn’t be seen. VG showed more improvement than CG in lower extremity strength measured by MIT and, MMT. There was no significant difference between VG and CG in
improvement of balance and gait performance measured by BBS, 10MWT, TUGT and FAC.
Conclusions: Our results showed that training with WBV was effective in lower extremity strength in subacute stroke patients. But, there was no effect in balance and gait performance.
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Poster-049

Effect of tracheostomy on swallowing and voluntary cough function in
patients with stroke
Sook Joung Lee, Seung Wan Yoo, Sang Beom Kim, Kyeong Woo Lee, Jong Hwa Lee
Physical Medicine and Rehabilitation, Dong-A University College of Medicine, and Regional Cardiocerebrovascular Center, Busan, Korea

Purpose: The purpose of this study was (1) to evaluate the characteristics of whom could remove tracheostomy tube, and (2) to investigate changes of swallowing and voluntary cough function before and after
tracheostomy decannulation.
Methods: We enrolled stroke patients who had tracheostomy tube. All patients underwent serial videofluroscopic swallowing studies (VFSS) and peak flow meter through the oral interface to measure peak cough
flows (PCF). These evaluations were done within 7 days before tracheostomy decannulation, and within 7
days after tracheostomy decannulation. Swallowing function was evaluated using functional dysphagia scale
(FDS), and penetration aspiration scale (PAS), based on the results of VFSS. PCF was used as a parameter to
measure voluntary coughing ability, assessed by having patients cough as forcefully as possible through the
peak flow meter, the maximum observed flow in at least 3 attempts was noted. At measuring time for PCF,
the opening of tracheostomy tube was temporarily occluded and placed the lips tightly around a mouthpiece. Mini-Mental State Exam (MMSE), Korean version of modified Barthel Index (K-MBI) also measured
to assess cognitive function and self-reliance in daily living activities.
Results: Twenty three patients were enrolled in this study during 6 months follow up period, 14 patients
were able to remove tracheostomy tube. Compared with patients who couldn’t remove tracheostomy tube,
patients who could remove were significantly younger, and showed higher values in MMSE, K-MBI and FDS
(p<0.05). No difference in age, sex, type of stroke, duration from onset to tracheostomy, tracheostomized
period was observed between the groups. Comparison of before and after tracheostomy decannulation, FDS
(total, oral phase, pharyngeal phase), PCF and K-MBI after tracheostomy decannulation were improved
significantly compared to before tracheostomy decannulation (p<0.05). However, PAS did not significantly
changed in time.
Conclusions: This study showed that the patients who were younger, had better cognitive function were
more considered to be a potential candidate for tracheostomy decannulation. And we found that the significant improvement of PCF and FDS after tracheostomy decannulation, which implied that tracheostomy had
been affecting negatively to swallowing and cough function. After tracheostomy decannulation, self-reliance
in daily living activities was significantly improved. Our results provided that more active attempt of tracheostomy decannulation is needed to achieve better rehabilitation goal in tracheostomized patients.
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Functional status difference in left and right pure ischemic MCA infarction:
1 year follow-up study
Sook Joung Lee, Joo Won Park, Kyeong Woo Lee, Sang Beom Kim, Jong Hwa Lee
Physical Medicine and Rehabilitation, Dong-A University College of Medicine, and Regional Cardiocerebrovascular Center, Busan, Korea

Purpose: Motor and functional recovery after a stroke varies to a great extent between individuals, and
multiple factors are related to the prognosis of recovery. Previous studies comparing the recovery of general
motor and functional abilities among patients with left and right brain lesions demonstrate conflicting results. The purpose of this study was to compare the gait and functional improvement of patients with left
and right pure ischemic middle cerebral artery (MCA) infarction until 1-year follow-up.
Methods: This study included pure right or left side MCA territory ischemic stroke patients admitted to
the inpatient stroke rehabilitation program in our rehabilitation center, between January 2013 and June
2014. Retrospective chart review was conducted on 79 patients who were diagnosed as pure ischemic MCA
infarction; 38 patients in right MCA infarction and 41 patients in left. We reviewed patients’ medical chart
from stroke onset to 12 month period. Patients who had bilateral infarction, previous cerebrovascular accidents, infarct lesion other than MCA territory were excluded. Patients’ gait function was evaluated using the
functional ambulation classification (FAC: 1-6). Functional abilities were measured using Korean-modified
Barthel index (K-MBI: 0-100), and functional independence measure (FIM: 13-126). We checked the FAC,
K-MBI, and FIM score at 1, 3, 6, and 12 month after stroke onset, and compared these scores between right
and left brain lesion. If patients had aphasia or hemispartial neglect, we checked their results of Korean-western aphasia battery test and motor-free visual perception test.
Results: The FAC score showed significantly higher in left MCA infarction patients then those with right
brain lesion from initial evaluation to 12 month after stroke. The K-MBI and FIM score improved over time
in two lesions, and at 6 month after stroke, left MCA infarction patients showed higher score. According to
the medical recording, 21 patients of the 38 in right MCA infarction had hemispartial neglect, and some patients did not restored neglect symptom until 1-year after stroke.
Conclusions: Our result demonstrated that until 1-year after stroke, it MCA infarction patients showed
good gait and functional outcomes compared with patients in right MCA infarction. All patients showed
steady improvement during 1 year after stroke. We suggest intensive rehabilitation program should be applied to the stroke patients until 1-year after onset. Finally, compare functional outcomes between two lesions
would be needed after long-term period over 1 year.
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Submental ultrasonographic evaluation for dysphagia
Yeon Kang, Ko-eun Lee, Yoon-soo Lee, Tae-im Lee, Joo-sup Kim
Department of Rehabilitation Medicine, Bundang Jesaeng General Hospital, Seongnam, Korea

Purpose: To investigate the usefullness of ultrasonographic measurement of hyoid bone movement during
swallowing.
Methods: Fifty two patients(34 males, 61.2±16.4 years) who have swallowing dysfunction were enrolled
in this study (Table 1.). The transducer(1-5Hz) was placed longitudinally in a midline above the submental
area. In display screen, mandible and body of hyoid bone defined as landmark points. They were identified
as hyperechoic areas with dark acoustic shadowing(Fig. 1.). While the patients swallowed 5ml of water with
maintaining upright sitting position, hyoid bone movement during swallowing was recorded. The recorded
images were analyzed to measure the maximum change in hyoid bone displacement. The mandible was used
as the reference point to calculate the hyoid bone displacement. The farthest distance from resting position
and the nearest distance during swallowing were measured, and their differences were recorded. Participants
also underwent videofluoroscopic swallowing study(VFSS). During the examination, they swallowed 5mL of
thin barium sulfate. They were grouped by penetration-aspiration scale(PAS); nonaspirators(PAS1), penetrators(PAS2-5) and aspirators(PAS6-8) group, and by pharyngeal residue grade(grade 0, none; grade 1, <10%
of bolus; grade 2, from > 10% to <50% of bolus; grade 3, >50% of bolus). Measured hyoid bone displacement by submental ultrasonography were compared for each group.
Results: The mean hyoid bone displacement was significantly greater in PAS 1 group(n=21, 15.9±2.7mm)
than that in PAS 2-5 group(n=20, 11.5±2.8mm), and it was also greater than that in the PAS 6-8 group(n=11,
8.0±1.0mm). Below 14mm as the cut-off value to detect penetrators and aspirators(PAS 2-8) showed a sensitivity of 85.7% and specificity of 83.8%. The mean hyoid bone displacement according to piriformis sinus
residue in grade 0 group (n=15) were 14.7±3.5mm, grade 1(n=25) 12.5±3.2mm, grade 2(n=6, 10.1±4.4mm),
and grade 3(n=6) 9.4±4.7mm accordingly. The mean hyoid bone displacement distance according to
vallecular fossa residue in grade 0(n=11) were 15.8±3.4mm, grade 1(n=24) 12.8±3.5mm, grade 2(n=13)
10.5±3.0mm, and grade 3(n=4), 8.0±3.3mm, accordingly(Fig. 2., Table 2.).
Conclusions: Submental ultrasonographic evaluation well-correlated with PAS measured by VFSS. It could
be a useful screening tool for evaluating dysphagic patients.

164 | The 7th JAPANESE-KOREAN Joint Stroke Conference

The 7th JAPANESE-KOREAN Joint Stroke Conference | 165

Poster-052

Differences in maximal isometric strength and endurance of the tongue
according to region in healthy adults
Hyun Dong Kim1, Ji Su Park2, Mi Ja Eom1, Dong Min Jeon1, Hyun Woo Bae1
1

Department of Physical Medicine & Rehabilitation, School of Medicine, Inje University, Busan, Korea, 2Department of of Occupational
Therapy, Graduate school, Inje University, Gimhae, Korea

Purpose: Impaired tongue function can affect both the oral and pharyngeal stages of the swallowing process, and proper tongue strength and endurance are vital for safe swallowing. The Iowa Oral Performance
Instrument complements the shortcomings of techniques used to evaluate the tongue muscles, but previous
studies were conducted using an American or European population; research using an Asian population is
rare. In addition, studies on tongue endurance are relatively lacking compared with those on tongue strength.
The purpose of this study was to identify differences in maximal strength and endurance of the tongue according to region in healthy East Asian adults.
Methods: A total of 125 healthy volunteers (60 men, 65 women; mean age, 22.5 ± 0.9 years) were recruited.
In all participants, maximal strength and endurance of the anterior and posterior regions of the tongue were
measured using the Iowa Oral Performance Instrument.
Results: Based on the results, men showed higher values for all the measures compared with women
(p<0.01). Both men and women showed higher maximal strength in the anterior region than in the posterior
region (p<0.01). On the contrary, both men and women showed longer endurance in the posterior region
than in the anterior region (p<0.05).
Conclusions: In conclusion, this study confirmed that strength was higher in the anterior region of the
tongue, whereas endurance was longer in the posterior region.
Table. Tongue strength and endurance according to gender and region

Men
Women
p value

ATP
54.81 ± 12.13
45.75 ± 9.13
0.000††

Strength, kPa
PTP
48.66 ± 10.44
40.27 ± 7.12
0.000††

p value
0.001**
0.000**

ATP
26.69 ± 11.45
22.17 ± 10.91
0.026†

Endurance, s
PTP
30.46 ± 7.6
26.7 ± 6.81
0.001††

All data are presented as mean ± SD; ATP, anterior tongue pressure; PTP, posterior tongue pressure.
*p < 0.05, **p < 0.01 between ATP and PTP according to the independent-samples t test.
†p < 0.05, ††p < 0.01 between ATP and PTP according to the paired t test.
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p value
0.039*
0.005**

Poster-053

The crossover impacts of aphasia or dysarthria in post-stroke patients with
language problems
David Min, Gowun Kim, Eun-ok Lee, Eun Kyoung Kang
Department of Rehabilitation Medicine and Regional Cardiocerebrovascular Center, Kangwon National University Hospital, Chuncheon,
Korea

Purpose: Aphasia and dysarthria is common neurologic symptoms in post-stroke patients, assessed individually in the previous studies even though their majority of co-occurrence. The purpose of this study was
to elucidate the crossover impacts of aphasia or dysarthria in post-stroke patients with language problems.
Methods: Medical records of 73 patients, who performed both Korea version of the Western Aphasia Battery
(K-WAB) and Speech Mechanism Screening Test (SMST) because of their post-stroke language problems,
were reviewed retrospectively.
Results: Patients were classified in to 4 groups with regarding their language function: aphasia only (A, n=9
[12.33%]), dysarthria only (D, n=16 [21.92%]), both aphasia and dysarthria (AD, n=36 [49.32%]) and normal (N, n=12 [16.44%]). In terms of the impact of dysarthria on aphasia, all subscales and Aphasia Quotient
(AQ) of K-WAB did not show significant differences between A and AD, while the scores of SMST such as
function, modulation accuracy, intelligibility of words, voice, diadochokinesis (DDK), articulation screening,
and total score showed significantly lower in AD (p<0.05, p<0.001). In terms of the impact of aphasia on
dysarthria, almost subscales of SMST except articulation screening did not show significant differences between D and AD, while the scores of K-WAB such as fluency, comprehension, repetition, naming, and total
score in K-WAB showed significantly lower in AD (p<0.05, p<0.001).
Conclusions: Standardized language evaluations identified that there were negligible crossover impacts of
aphasia or dysarthria in post-stroke patients with language problems. K-WAB and SMST may be useful as
specified diagnostic tools for aphasia and dysarthria respectively in post-stroke patients.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 167

Poster-054

The Korean version of Stroke Impact Scale 3.0(K-SIS 3.0) evaluation of
reliability and validity
Sung Uk Choi, Hye-sun Lee, Seung-hee Ho, Joon-ho Shin, Mi-jung Koo, Jung-hyun Lee, Hwa-soon Han,
Kyoung-hae Park, Jeong-ah Yoon, Dong-min Kim, Jung-eun Oh, Se-hwa Yu, Dong-a Kim
Rehabilitation, National Rehabilitation Center for Korea, Seoul, Korea

Purpose: To assess the reliability and validity of Korean Version of The Stroke Impact Scale 3.0
Methods: This research was conducted on 54 subacute stroke patients hospitalized in National Rehabilitation Center of Korea. Patients were evaluated by the Mini-Mental State Examination, the National Institutes
of Health Stroke Scale, Modified Barthel Index, Hospital Anxiety and Depression Scale, Health-related quality of life scales(MOS–SF 36 and K-SIS 3.0) Patients were evaluated twice (Test Interval: 15days) to establish
its test-retest reliability. Cronbach’s alpha was calculated to assess the K-SIS 3.0 internal consistency, Spearman’s r was used to establish test-retest reliability and concurrent validity of K-SIS with other established
scales(MOS–SF 36, MMSE, MBI, NIHSS). The SIS 3.0 was translated into Korean by 2 independent native
Korean speakers with excellent knowledge of English and organized translation committee with 2 rehabilitation Medical Doctor and psychologist. a first korean version of SIS 3.0 was obtained by consensus. This
version was back-translated into English by a Korean native who had good knowledge of English without access to the original version of the SIS.The first back-translation was compared with the original version and
modifications were made to eliminate all discrepancies between the original and the back-tranlated versions.
Results: Fifty-four stroke patients were assessed. The internal consistency of K-SIS 3.0 (Cronbach’s alpha=
0.834) and K-SIS domains had good coefficiency, above the threshold of 0.70, Test-retest reliability of K-SIS
3.0 resulted from the correlation(spearman’s r) of the same domain scores at 1st and 2nd time is assessed, resulted above 0.5 with the exception of the socil participation Strength, Hand function, Mobility, ADL/I-ADL,
and Social participation correlated both indivisually and grouped in the Physical dmain with SF-36, Memory,
emotion of the K-SIS 3.0 correlated with the SF-36
mental domain. Compared with other scales(MMSE,
Original version of SIS 3.0
MBI, NIHSS), concurrent validity was observed between K-SIS 3.0 and the other scales with the same or
Translation
similar domains. Strenth, ADL/I-ADL, Mobility, Social
1st Korea version of SIS 3.0
participation correlated with MBI(modified barthel inTranslated into Korean by 2 independent native
Korean speakers with excellent knowledge of
dex); The memory, Emotion, communication domain
English
was correlated with HADS-A, HADS-D; Mobility, ADL/
Back
Translation
I-ADL domain with MMSE-K.All domain of K-SIS 3.0
Conclusions: Newly developed Korean version of SIS
3.O showed high inter-intra reliability and test-retest
reliabilities, together with high concurrent validity with
the original and other scales for patients with stroke.
Korean version of SIS 3.O can be used in stroke patients to assess health-related QOL and parameter of
effectiveness of treatment
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Back Translated into English
Back-translated into English by a Korean native
who had good knowledge of English

Without access to the original version of the SIS.

Compared with
Original version
of SIS 3.0

Modification

Korea version of SIS 3.0

Poster-055

Clinical predictors of oro-esophageal tube feeding in patients with dysphagia
Yoonmok Cheon, Minho Chun, Kyunghee Do, Soyonug Lee
Rehabilitation Medicine, University of Ulsan College of Medicine Asan Medical Center, Seoul, Korea

Purpose: Dysphagia is defined as difficulty in transferring food from the mouth to the stomach. A proper
feeding method is needed for dysphagia patients. Intermittent oro-esophageal (OE) tube feeding was introduced in 1988 by Campbell-Taylor et al. Previous study reported that OE tube improved aspiration and swallowing function and reduced pneumonia and reflux. However, the optimal guide line for the indication of
OE tube in people with dysphagia is still unclear. In this study, we retrospectively investigated patients with
dysphagia applied OE tube training and evaluated the difference between success and failure group.
Methods: Dysphagia patients with brain lesion, such as stroke, tumor and traumatic injury that were hospitalized in the rehabilitation department of from January 2005 to December 2014 were recruited. We exclude patients who had active medical problem such as respiratory infection or weren’t able to doing follow
up command. All appropriate patients received OE tube treatment were divided into two groups with the
presence or absence of OE tube feeding in ward and success or failure of OE tube insertion at swallowing
treatment room. We assessed the patients` mini-mental status examination(MMSE) score and follow up
command step for cognitive function, VFSS findings, initial feeding method, final feeding method, reasons
of OE tube training failure.
Results: 372 patients were reviewed and a total of 76 appropriate patients selected in the study. 56 patients
were success group and 20 patients were failure group. The clinical characteristics of two groups are shown in
Table 1. By comparing the variables in each group, there were significant differences between the two groups
in age, MMSE, and follow up command. The reasons of OE tube train failure were gag reflex (40.0%), refuse
or noncooperation (30.0%) and no or severely reduced swallowing reflex (25.0%). The results of the multivariable analysis using a logistic regression are shown in table 3. Age, MMSE and cause of dysphagia emerged
as the three main predictors of OE tube failure.   
Conclusions: The results of our study suggest that younger age and higher MMSE and stroke among causes
of dysphagia may improve OE tube feeding success rate in patients with severe dysphagia. Follow up command, location of lesion, and severities of gag reflex makes little difference whether patient is using OE tube
or not. The limitation of study is that study population was retrospectively researched.
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Table 1. Characteristics of Study Patients
Success group
(n=56)
14/42
60.1±10.5
43/13
45/11
46
5
5
51(91.1%)
5(8.9%)
23.8±7.6
3(5.4%)
7(12.5%)
46(82.1%)
15(26.8%)
41(73.2%)

Variable
Sex
Age
Onset
Pneumonia history
Cause of dysphagia

Gag reflex
MMSE
Follow up command

Location of lesion

Female/Male
Acute/Chronic
No/Yes
Stroke
Brain tumor
Traumatic brain injury
Decreased gag reflex
No gag reflex
1 step
2 steps
3 steps
Supra-tentorium
Infra-tentorium

Failure group
(n=20)
9/11
67.1±12.6
13/7
15/5
13
3
4
19(95.0%)
1(5.0%)
18.9±9.4
3(15%)
5(25%)
12(60%)
10(50.0%)
10(50.0%)

p-value
( p*<.05)
.10
.03*
.30
.43
.27

1.0
.05*
.05*

.06

Table 2. Causes of OE tube feeding failure
Cause
Gag reflex
Refuse or noncooperation
No or severely reduced swallowing reflex
Discharge

n(%)
8(40.0%)
6(30.0%)
5(25%)
1(5%)

Table 3. Characteristics of the derivation set of 76 patients with dysphagia in relation to OE-tube failure

Total
Age
Sex(male)
MMSE
Cause of dysphagia
Stroke
Brain tumor
Traumatic brain injury

Odds ratio
(95% CI)

p-value
( p*<.05)

11(20.8%)

1.2(1.04~1.20)
.4(.08~1.66)
.9(.86~.99)

.00*
.19
.03*

13(22.0%)
3(37.5%)
4(44.4%)

1.0
28.9(2.2~370)
2.9(.6~15.1)

.03*

Number of patients

Number of failure

76

20(26.3%)

53

59
8
9
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Poster-056

The usefulness of the reclining position on swallowing in neurogenic
dysphagia : Case report
Hyuna Yang, Hyun Jung Kim, Miae Jung, Younjoo Kang
Department of Rehabilitation Medicine, Eulji Hospital, Seoul, Korea

Purpose: Dysphagia is a disorder of swallowing mechanism and can leads to major problems in stroke
patients. The effects of various head and neck positions on swallowing have been shown through VFSS. Yet,
there is no consensus among the studies. We report a rare case of a patient with brain stem infarction who
was able to swallow comfortably in a reclining posture.
Methods: After anterior cervical discectomy and fusion operation, a 57-year old man showed drowsy mentality with right side weakness. On arrival at general hospital, he was fully conscious and showed neurologic
abnormality including absence of the gag reflex, ptosis of eyelid and lack of coordination of the right limb.
MRI showed right cerebellar and upper medullary infarction and he was admitted in neurologic department.
The patient was then transferred to rehabilitation department on day 65. He was able to swallow a teaspoon
of liquid only in the reclining position, whereas he showed a chocking symptom in the neutral or chin-tuck
posture. For accurate evaluation, The VFSS was performed in both upright and supine(reclining) position by
two weeks interval. At first trial, the patients showed poor contractility of the low pharyngeal segment and
residue in pyriformis sinus due to cricopharyngeal dysfunction. The pharyngeal delay and transit time of
neutral position were not significantly different from those of reclining position. However, when sitting up,
residual foods in the pharynx were more aspirated than reclining posture. Then he underwent rehabilitative
dysphagia therapy. After 1 month, dysphagia gradually resolved and he could swallow in neutral position
without any chocking symptom.
Results: In the present case, the patient did not show greater risk for aspiration in reclining position than
upright. This finding is a disagreement between sitting up posture that has been recommended in many
neurogenic dysphagia patients. Perhaps one explanation might be that, in the supine(reclining) position, the
liquid may project toward the posterior pharyngeal wall and may be less likely to enter the laryngeal vestibule. Also Recent study with healthy subjects showed more subjects penetrated in upright position, although
aspiration was higher in supine position.
Conclusions: The incidence of aspiration significantly decreased in the reclining position compared to the
sitting position in this case with brain stem stroke. Variety of postural changes may improve specific swallowing disorder, so further studies on the mechanism are still necessary to clarify this phenomenon.
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Poster-057

The effects of mirror therapy on central facial paresis in subacute stroke
patients
Jung-A Kang, Min Ho Chun, Won Kim, So Young Lee, Kyung Hee Do
Rehabiliation Medicine, Asan Medical Center, Seoul, Korea

Purpose: The aim of this study was to investigate the additional effects of visual feedback training using
mirror therapy on facial paresis after stroke.
Methods: A prospective randomized controlled study of 21 post stroke patients receiving inpatients rehabilitation was performed. The experimental group (n=10) applied conventional orofacial exercise therapy
and additional orofacial exercise using mirror therapy, whereas the control group (n=11) treated only with
conventional orofacial exercise therapy. Mirror therapy was conducted for fifteen minutes, two times for a
day, total 14 days. All patients were checked the Regional House-Brackmann Grading Scale (HBGS) and the
length between the corner of the mouth and earlobe at rest and during smile in bilateral side before and after
the therapy. We calculated the difference and the ratio between bilateral side to compare the change of improvements between the two groups
Results: Baseline characteristics are similar between the two groups, including age, sex, type of stroke(ischemic or hemorrhagic), basal Modified bathel index(MBI), K-MMSE and NIHSS(except 4 patients, not recorded the score). The HBGS, length differences and length ratio between bilateral side during rest and smile
showed significant differences after therapy in both groups. Compared to both groups, the improvements of
facial movement which is measured by the length ratio (p-value = 0.009) in additional mirror therapy group
were significantly larger than conventional therapy group, but not by length differences.(p-value = 0.063)
Conclusions: This study showed the effects of conventional orofacial exercise therapy on facial paresis after
stroke. And, additional visual feedback training using mirror therapy was more effective than conventional
orofacial exercise therapy only. This study was small sized, so more enlarged studies will be conducted to
confirm the effectiveness of the new rehabilitation method on facial paresis after stroke.
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Table 1. Baseline characteristics of patients

Sex (M:F)
Age
Stroke type (Ischemic:Hemorrhagic)
K-MMSE
MBI
NIHSS (N=8/8)
HBGS
Length difference(mm)

Mirror therapy
(n = 10)
6:4
63.1 ± 10.3
9:1
22.8 ± 4.2
40.1 ± 25.9
10.6 ± 4.2
3.2 ± 1.2
3.4 ± 1.9

Conventional therapy
(n = 11)
7:4
55.6 ± 16.0
11:0
25.6 ± 4.4
45.6 ± 29.2
10.0 ± 5.0
3.4 ± 1.1
3.9 ± 2.0

p-value
0.22
0.83
0.48
0.15
0.65
0.83
0.22
0.58

The values are the mean ± SD, MBI: Modified bathel index, NIHSS: National Institutes of Health Stroke Scale, HBGS:
House-Brackmann facial nerve Grading System, *p < 0.05 by Mann-Whitney U test

Table 2. Comparison of the differences before and after treatment in the mirror therapy (n = 10) and conventional therapy (n = 10) groups

HBGS
Regional HBG
- Midface
- Mouth
Length differences (mm)
Length ratio

Before
3.2 ± 1.2
2.9 ± 0.7
3.3 ± 1.6
3.4 ± 1.9
0.5 ± 0.2

Mirror therapy
After
p-value
2.6 ± 1.1
0.01*
2.1 ± 1.0
2.3 ± 1.6
1.9 ± 1.3
0.7 ± 0.1

0.05*
0.02*
0.01*
0.01*

Before
3.4 ± 1.1

Conventional therapy
After
p-value
2.7 ± 0.9
0.04*

2.5 ± 0.5
3.5 ± 1.1
3.9 ± 2.0
0.5 ± 0.2

2.1 ± 0.7
2.8 ± 1.3
3.2 ± 1.9
0.6± 0.2

0.03*
0.01*
0.03*
0.01*

The values are the mean ± SD, HBG: House-Brackmann facial nerve grading system, Length differences: Difference of the
bilateral length between the corner of the mouth and earlobe at rest and during smile, Length ratio: Ratio of bilateral length
between the corner of the mouth and earlobe at rest and during smile, *p < 0.05 by Wilcoxon signed-rank test

Table 3. Differences between the Mirror (n = 10) and Conventional (n = 11) groups in terms of improvement
facial paresis
Δ Length differences(mm)
Δ Length ratio

Mirror therapy
1.5 ±1.1
0.3 ± 0.1

Conventional therapy
0.6 ± 0.9
0.1 ± 0.1

p-value
0.06
0.01*

The values are mean ± SD, Length differences: Difference of the bilateral length between the corner of the mouth and earlobe at rest and during smile, Length ratio: Ratio of bilateral length between the corner of the mouth and earlobe at rest and
during smile, * p < 0.05 by the Mann-Whitney U test.
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Leukoaraiosis and functional outcome in patients with subcortical infarct
Kyung Hee Do, Min Ho Chun, Won Kim, So Young Lee, Go Eun Kim
Department of Physical Medicine & Rehabilitation, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Leukoaraiosis is a common finding among patients with ischemic stroke and has been associated
with poor stroke outcomes. We studied the influence of leukoaraiosis on the functional outcome of subcortical stroke for the subacute period after onset.
Methods: We retrospectively analyzed 152 collected patients with acute subcortical infarct (corona radiate
with or without basal ganglia infarct) at a single center from September 2011 to May 2015. Of these, the patients who previously had history of stoke or cognitive impairment had excluded and forty one patients were
enrolled. Functional outcome was assessed at acute phase (the time when transferred to the department of
rehabilitation medicine) and subacute phase (discharge). We explored the relationship between LA severity
at admission and clinical outcome at the time of discharge (approximately a month from onset), as assessed
by the modified Rankin Scale (mRS) and functional ambulation caterogies (FAC). LA severity was graded as
mild, moderate, or severe on the Fazekas scale. Mann-Whitney test was performed to identify the correlation
between the severity of LA and the functional outcomes.
Results: Severe LA was diagnosed in 2 patients (4.8%), moderate LA in 8 patients (19.0%), mild leukoaraiosis in 19 patients (45.2%), and no leukoaraiosis in 12 (28.6%). In this study, we compared the absent or
mild LA group(Group A) with moderate/severe LA group(Group B). Baseline characteristics of the study
cohort by leukoaraiosis severity are shown in Table 1. There were no significant difference in the baseline
characteristics of the study cohort by leukoaraiosis severity except for age and modified Barthel index (mBI).
In comparison of no/mild group and moderate/severe group, there was significant difference in mRS and
FAC at both acute and subacute phase. (Table 2)
Conclusions: Leukoaraiosis is known to be related to age and function in stroke patients. In this retrospective study, severe leukoaraiosis predicted poor functional outcome, including ambulatory function at both
acute and subacute phase after stroke onset.
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Poster-059

The iScore, predictive tool for early neurologic deterioration during acute
stroke stage
Yohan Jung, Mi Hee Lee
Neurology, Changwon Fatima Hospital, Changwon, Korea

Purpose: Early neurological deterioration (END) during the acute stroke period is known to be associated
with poor outcome. The ischemic stroke risk score (iScore) is validated score that can be used to estimate the
risk of short- and long-term outcome. The purpose of this study was to investigate whether there are differences in the occurrence of END according to iScore.
Methods: We enrolled 750 consecutive ischemic stroke patients who admitted to our hospital between January 2012 and June 2014. END was defined as an increase in ≥ 4 NIHSS score within 7 days after admission.
We applied the the 30-day iScore to each patient. We determined the relationship between iScore and the
occurrence of END.
Results: Of the 750 patients recorded, END was observed in 50 patients (6.7%). Mean iScore was 116.43
± 35.1 (range 28-275). There was a graded increase in the occurrence of END with the increment of iScore.
After adjustment for potential confounder, iScore was independently associated with the occurrence of END
(odds ratio 1.264 per 20 points increase, 95% confidence intervals 1.177 - 1.396, p<0.001). The area under
the ROC curve of iScore was 0.591 for END. There was a good correlation between observed and expected
outcomes predicted by the iScore (Pearson correlation coefficient, r=0.912, p<0.001)
Conclusions: The iScore could be a useful and validated tool predicting the risk of development of END
during acute stroke stage.
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Poster-060

One-year vascular events according to antiplatelet regimens in noncardioembolic ischemic stroke
Sang-hwa Lee1, Beom Joon Kim1, Tai Hwan Park2, Soo Joo Lee3, Youngchai Ko3, Kyung Bok Lee4, Jun Lee5,
Jong-Moo Park6, Jay Chol Choi7, Dong-Eog Kim8, Joon-tae Kim9, Jae-Kwan Cha10, Byung-Chul Lee11, KyungHo Yu11, Yong-jin Cho12, Keun-Sik Hong12, Wook-joo Kim13, Juneyoung Lee14, Ji Sung Lee15, Hee-Joon Bae1
1

Neurology, Seoul National University Bundang Hospital, Seongnam, Korea, 2 Neurology, Seoul Medical Center, Seoul, Korea, 3 Neurology, Eulji University Hospital, Eulji University School of Medicine, Daejeon, Korea, 4 Neurology, Soonchunhyang University Hospital, Seoul,
Korea, 5 Neurology, Yeungnam University Hospital, Daegu, Korea, 6 Neurology, Eulji General Hospital, Eulji University, Seoul, Korea, 7 Neurology, Jeju National University Hospital, Jeju National University College of Medicine, Jeju, Korea, 8 Neurology, Dongguk University Ilsan
Hospital, Seoul, Korea, 9 Neurology, Chonnam National University Hospital, Gwangju, Korea, 10 Neurology, Dong-A University Hospital,
Pusan, Korea, 11 Neurology, Hallym University Sacred Heart Hospital, Anyang, Korea, 12 Neurology, Ilsan Paik Hospital, Inje University,
Ilsan, Korea, 13 Neurology, Ulsan University Hospital, Ulsan, Korea, 14 Biostatistics, Department of Biostatistics, Korea University College of
Medicine, Seoul, Korea, 15 Biostatistics, Clinical Research Center, Asan Medical Center, Seoul, Korea

Purpose: To describe the current status of discharge antiplatelet use and one year clinical events according
to antiplatelet regimens in Korean patients with non-cardioembolic ischemic stroke
Methods: Using a prospective multicenter stroke registry database (Clinical Research Center for Stroke-5th
Division, CRCS-5), non-cardioembolic ischemic stroke patients who were hospitalized within 7 days of onset
between December 2010 and June 2014 were identified. Outcomes were one-year composite vascular events
including stroke recurrence, myocardial infarction and any kinds of death during the first year after stroke
and ischemic stroke recurrence. We estimated one-year event rates according to antiplatelet regimens and
stratified those event rates by stroke mechanism; small vessel occlusion (SVO) vs. large artery atherosclerosis
(LAA) vs. other determined (OD) or undetermined etiologies (UD).
Results: Among 16,214 acute ischemic stroke patients, 11,603 patients were identified as non-cardioembolic
stroke. After excluding patients without antithrombotics or with antiocoagulants (n= 1748) and those without
primary outcomes (n=643), 9212 patients were enrolled in this study. In general, ASA monotherapy was the
most used regimen (48%) followed by aspirin and clopidogrel combination (33%), aspirin and cilostazol combination (7%). In patients who had previous stroke, other combination (46%) and cilostazol monotherapy (32%)
were most frequently prescribed. Given stroke mechanism, aspirin monotherapy (31%) was the most common
regimen in SVO, aspirin and clopidogrel combination (63%) followed by aspirin and cilostazol combination
(57%) in LAA. Interestingly, other monotherapy (38%) or cilostazol monotherapy (37%) in OD or UD were
prescribed most frequently. Cumulative incidence at one year was 10.1% for composite vascular events and 3.5%
for ischemic stroke recurrence. In general, one-year composite event and stroke recurrence rates were highest
in other monotherapy (27.5% and 12.6%, respectively) and lowest in aspirin monotherapy (8.3% and 2.7%). In
SVO, one-year composite event rate was highest in cilostazol monotherapy (13.2%) and lowest in clopidogrel
monotherapy (1.6%) and stroke recurrence was highest in cilostazol monotherapy (6.6%) and lowest in aspirin
and cilostazol combination (1.4%). In LAA, one-year composite event and stroke recurrence rates were highest
in other monotherapy (29.0% and 13.2%) and lowest in cilostazol monotherapy (9.7% and 1.5%).
Conclusions: This study gives the glimpse about the current status of antiplatelet regiment in non-cardioembolic stroke patients in Korea and suggests the antiplatelet regiment may affect the occurrence of clinical
events after stroke in this population.
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Withdrawn
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Platelet function assay for clopidogrel in patients with recurrent ischemic
stroke
Jong Hwan Choi, Sang Won Park, Jin Suk Kim, Jae Hyuk Kwak, Sang Rae Lee
Neurology, Daegu Fatima Hospital, Daegu, Korea

Purpose: Previous studies have shown an important risk of ischemic vascular events in patients with clopidogrel biological heterogeneity. We want to evaluate the significance on recurrent ischemic stroke from
clopidogrel non responders.
Methods: A randomized retrospective review of case records from patients taking clopidogrel(75mg/day)
with ischemic stroke that was calculated from the P2Y12 reaction unit (PRU) was conducted in the period
from June 2012 to May 2014. Inhibition is described as the percentage change from baseline aggregation and
is calculated from the P2Y12 reaction unit (PRU) and the base PRU on the RPFA. Inhibition was calculated
as (1-PRU/BASE)×100. A patient who displayed ineffective aggregation-inhibition (inhibition <20%) on
rapid platelet function assay of VerifyNowⓇ was defined as non-responder.
Results: A total of 138 patients taking clopidogrel were enrolled. The response of patients taking clopidogrel
showed a variable distribution with mean 32% inhibition on RPFA. Fifty two(37.6%) patients showed Ineffective platelet inhibition below 20% on RPFA. There were eight patients who had recurrent ischemic stroke.
We found six patient non-responders(75%) from recurrent ischemic stroke patients. Platelet inhibition
rate is significantly lower on the platelet function test in patients taking clopidogrel with recurrent ischemic
stroke.
Conclusions: Biological response to clopidogrel showed large inter-indivisual variability. The patient with
heterogeneity of clopidogrel showed higher risk of recurrent ischemic stroke. We want to give new information on making compare the level of resistance unit with clopidogrel heterogeneity from ischemic stroke.
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Different features of anterior and posterior circulation dissections
Min-Gyeong Kim, Jung-im Gwon, Jung-sang Hah, Jun Lee
Neurology, Yeungnam University Medical Center, Daegu, Korea

Purpose: Cervicocerebral arterial dissections are an important cause of stroke in young and middle-aged
patients. We investigate whether the risk factors, neuroimaging features, and imaging outcomes differ according to the dissection site (anterior versus posterior circulation).
Methods: Consecutive patients who presented with ischemic symptoms and underwent brain vascular
imaging within seven days after the onset of symptoms were enrolled. Demographic characteristics, putative
risk factors, imaging findings, and types of antithrombotic medication (antiplatelet versus anticoagulation)
were assessed between two groups according to the site of the dissection (anterior circulation versus posterior
circulation). The baseline and follow-up vascular images (six months or one year after the onset of symptoms) were compared to determine the prognostic difference in the reverse of the lesion.
Results: A total of 117 patients (n=32 with anterior circulation dissection and n=85 with posterior circulation dissection) were eligible for these analysis. The median delay from symptom onset to baseline vascular
imaging was a day (IQR 1, 2). Patients with posterior circulation dissection were older (OR = 1.53 by increasing 10 years old [1.02-2.03], p=0.038) and had a dissection associated with exercise or neck manipulation
more frequently (OR = 4.83 [1.2-18.1], p=0.019) compared to patients with anterior circulation dissection.
Arterial stenosis or occlusion were the most common imaging feature (94% in anterior circulation dissection versus 86% in posterior circulation dissection, p= 0.345). Aneurysm or pseudoaneurysm was identified
in 9.4% of anterior circulation dissection and 24.7% of posterior circulation dissection (p=0.067). Among
patients with posterior circulation dissection, vertebral artery was the most common lesion site (64.7%
[53-74%]). The complete reverse on the follow-up images at the six months or one year was identified in
9 patients with anterior circulation dissection and 11 patients with posterior circulation dissection (45%
versus 22%, p=0.054). Neither anticoagulation nor antiplatelet demonstrated significant differences between
the frequency of the complete reverse on the follow-up vascular images in patients with anterior circulation
and posterior circulation dissection (33.3% versus 21.4%, p=0.613 for anticoagulation; 44.4% versus 22.7%,
p=0.087 for antiplatelet).
Conclusions: These results substantiate the difference in the risk factors and radiologic features according
to the dissection site. There was no difference in efficacy of antiplatelet and anticoagulant drugs at complete
reverse of the lesion after cervicocerebral artery dissection. Our data suggest that a prospective study of
prognostic factors for outcomes in clinical events and imaging finding in patients with cervicocerebral artery
dissection should be undertaken.
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Yield of screening tests for vasculitis in ischemic stroke in young adults
Eung-seok Lee, Hee-Kwon Park, Cindy Yoon, Joung-Ho Rha
Neurology, Inha University School of Medicine, Incheon, Korea

Purpose: Generally, young ischemic stroke patients undergo more extensive diagnostic tests including
vasculitis panel compared to old patients. However, little is known about the test’s yield. The aim of this
study was to investigate the yield of screening tests for vasculitis in consecutive young patients with ischemic
stroke.
Methods: Consecutive patients aged 18 to 45 years with ischemic stroke were included between January
2011 and April 2015. They all underwent screening tests for vasculitis including rheumatoid factor (RF), antinuclear antibody (ANA), antineutrophil cytoplasmic antibodies (ANCAs), anticardiolipin antibody, lupus
anticoagulant, antiphospholipid antibody, anti-DNA antibody, and anti-Ro/SSA and La/SSB antibodies.
Results: A total of 89 patients were enrolled during study period. The mean age was 39.2 years. Vasculitis
panel screening results were positive in three patients (3.4%). Two female patients (2.2%) with positive ANA
and anti-DNA antibody were finally diagnosed as systemic lupus erythematosus (SLE). They all had clinical
symptoms of SLE including malar rash and Raynaud phenomenon. One male patient showed positive anti-Ro/SSA antibody, however, he had no primary symptoms of Sjogren’s syndrome with negative Schirmer’s
test. Follow up testing resulted in negative finding.
Conclusions: In the absence of systemic symptoms of vasculitis, vasculitis panel screening in young ischemic stroke patients has a low yield. It’s better to consider individual clinical features and cost effectiveness
before screening tests for vasculitis in ischemic stroke in young adults.
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Relationship between vitamin D deficiency and 3-month functional outcome
in acute ischemic stroke
Hak Ju Oh1, Chulho Kim1, Jong Hee Sohn1, Min Uk Jang1, Hui Chul Choi1, Minwoo Lee2
1

Department of Neurology, Chuncheon Sacred Heart Hospital, Chuncheon, Korea, 2Department of Neurology, Kangdong Sacred Heart
Hospital, Seoul, Korea

Purpose: Vitamin deficiency increase the risk of cardiovascular disease. We determined whether vitamin D
deficiency is associated with 3 month functional outcome in acute ischemic stroke patients.
Methods: Consecutive first-ever ischemic stroke patients followed by a modified Rankin Scale (mRS) score
were included. Serum 25-hydroxyvitamin D [25(OH)D] was obtained within 24 hours of hospital admission.
Vitamin D deficiency was defined as serum 25(OH)D level of less than 10ng/ml. Poor 3-month functional
outcome was defined as mRS 3-6. Multivariable logistic regression analysis was used to test whether Vitamin
D deficiency is an independent predictor of poor 3 month functional outcome.
Results: Mean age was 67.4 (±13.2) years, and 59.1% of patients were men. Mean level of 25(OH)D was
11.5±6.1ng/mL and 48.2% of patients were vitamin D-deficient. On bivariate analysis, vitamin D deficiency
was associated with 4 seasonal variation (Pearson’s X2, p=0.008) and severe NIH Stroke Scale (NIHSS) score
(Mann-Whitney U, p<0.001). In univariable analysis, vitamin D deficiency was associated with poor 3 month
functional outcome (odds ratio, 1.86; 95% CI, 1.10-3.14). In multivariable analysis, vitamin D deficiency is
an independent predictor of poor functional outcome along with age and stroke severity.
Conclusions: Vitamin D deficiency is highly prevalent in Korea, and associated with poor 3 month functional outcome in patients with acute ischemic stroke. Future trials should be designed to determine whether
optimal vitamin D supplementation could improve functional outcomes of stroke patients.
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Different incidence of stroke and its subtypes at the highest and lowest daily
temperature in Seoul
Nari Choi, Dong-won Shin, Ji-sun Kim, Kyung Bok Lee, Hakjae Roh, Moo-young Ahn
Departments of Neurology, Soonchunhyang University College of Medicine, Seoul, Korea

Purpose: Stroke incidence can be influenced by atmospheric temperature, but the evidence is conflicting.
This study attempted to evaluate whether maximal or minimal daily temperature is associated with incidence
of stroke and its subtypes among Seoul citizen.
Methods: We obtained maximal and minimal daily temperature from Korean Metrological Administration
from Jan 1, 2005 to Dec 31, 2014 associated with stroke incidence, the evidence is conflicting. 5 to Dec 31,
2014. A consecutive patients with acute stroke were registered, who visited emergency room or outpatients
clinic in Soonchunhyang University Seoul Hospital. The addresses of cases were restricted within 3-kilometers radius of our hospital. The clear onsets of stroke were prospectively recorded. The sums of incidence for
3 days from the date were counted in each day, and were classified by stroke subtypes. The categories of daily
temperature were divided by 10-degree Celcius from the mean temperature. One-way ANOVA test was applied to compare the 3-day-incidence rate among the temperature groups.
Results: A total 2,313 acute stroke were identified during the period: 1,643 ischemic stroke and 670 hemorrhagic stroke. The mean of maximal daily temperature was 17.1±10.8 and that of minimal one was 9.0±10.7.
The 3-day-incidence rate of stroke were 1.90: 1.35 ischemic stroke and 0.55 hemorrhagic stroke. For maximal
daily temperature, those were significantly higher in over 32.0 degree (2.10) and in less than -13.0 degree
(2.23, p=.032). For minimal daily temperature, those were significantly higher in less than -11.0 degree (2.42,
p=.027) In posthoc analysis, the lowest daily temperature increased intracerebral hemorrhage (p=.001) and
small vessel occlusion (p=.082) while the highest temperature increased large artery atherosclerosis (p=.000).
Conclusions: Atmospheric temperature had a measurable and different effect upon the incidence of stroke
and its subtypes. There were more intracerebral hemorrhage at the lowest temperature and more atherosclerotic infarction at the highest temperature in Seoul, Korea.
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The association of polymorphisms in NADPH and SOD genes with stroke
Binod Kumar Yadav1, Renu Yadav2, Byoung-soo Shin3
1

Neurology, Research Institute of Clinical Medicine of Chonbuk National University-Biomedical Research Institute of Chonbuk National
University Hospital, Jeonju, Korea, 2 Food science, Clinical Trial Center & Clinical Trial Center for Functional Foods, Chonbuk National
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Background: Stroke, a neurological disease involving a heterogeneous group of process, is caused by both
genetic and environmental factors that lead to blockage in cerebral artery. Different studies have shown the
profound effect of oxidative stress in the stroke pathogenesis because of high susceptibility of the brain to
ROS-induced damage. Increased production of ROS occurs due to either hyperactivity of enzymes involved
in its production (NAPHD oxides) or hypo-activity of enzymes responsible for its utilization (SOD).The aim
of this study is to investigate the whether genetic variations in NADPH oxidase and SOD gene are associated with the development of cerebrovascular stroke .
Methods: A total of 674 patients and 308controls subjects were recruited in this study. Genotyping of SOD1
(rs1041740), SOD2 (rs4880), NADPH oxidase (rs4673) were performed by LightCyclerreal-time PCR (Roche,
Germany) using LightSNiPreagents (coupled primer and probe,TIBMOLBIO,Germany) and FastStartDNAMasterHybProbe ( Roche Diagnostics) while genotyping of NADPH oxidase (rs1049255) were done by PCRRFLP. All biochemical parameter were measured in automated clinical chemistry analyzer, at department of
laboratory medicine, CBNU hospital.
Results: Our study found no significant association of genetic polymorphism of NADPH oxidase SNPs
(rs4673 and rs1050450) (p>0.05) with cerebrovascular stroke. However, their combination analysis showed
that CC/AG (rs4673/rs1049255) genotypes was significantly different between control and stroke (OR=0.64,
95%CI=0.41-0.99, p=0.05). Compared with the CC genotype of SOD1, the TT,CC/CT+TT and CC+CT/
TT genotypes could significantly increase the risk of LAD-stroke with the adjusted odd ratio (AOR)=0.43
(95%CI=0.23-0.80,p=0.007),0.66( 95 % CI=0.45-0.96, 0.03) and 0.49 (95% CI = 0.28- 0.86, p=0.03), respectively. Similarly, the CC+CT/TT genotype of SOD2 Compared with CC genotype significantly increase the
risk of stroke and SAD-stroke with AOR=1.57(95%CI=1.10-2.24) and 1.64(95%CI=1.17-2.41), respectively.
Interestingly, the inter-combined effect of genetic polymorphism of NADPH oxidase/SOD (rs1049255/
SOD1) showed the significant association for the stroke risk. Most of the genotypes of these SNPs were
demonstrated significant difference between control and stroke cases with different biochemical parameters
(lipid and lipoprotein, glucose, HbA1C, Hcy).
Conclusions: This study clearly suggests that genetic component of stroke is polygenic, not monogenic,
therefore, altered gene-gene interaction between NADPH oxidase and SOD may lead to an increased oxidative stress level and may cause stroke.
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D-dimer and early neurological deterioration in cryptogenic stroke in cancer
Ki Woong Nam, Chi Kyung Kim, Tae Jung Kim, Sang Joon An, Han-Gil Jung, Sang-Bae Ko, Byung-Woo Yoon
Department of Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Early neurologic deterioration (END) is a common event in acute ischemic stroke up to 40%.
However, predictors of END in ischemic stroke patients with cancer have not been well addressed. In this
study, we evaluated D-dimer as a predictor of END in cryptogenic ischemic stroke patients with cancer.
Methods: From 2011 through 2015, we recruited ischemic stroke patients without conventional mechanisms and with active malignancy. Active cancer was defined as a diagnosis, recurrence or metastasis of
cancer within 6 months before enrollment. We assessed the neurological severity using NIHSS score. END
was defined as an increase of 1 point or more on the NIHSS total score after 72 h from baseline assessment.
D-dimer levels were checked within 24 h from onset. In case of clinical evidence for deep vein thrombosis
and/or pulmonary embolism, ultrasound scanning and/or CT imaging of the chest were performed.
Results: A total of 70 ischemic stroke patients with active cancer were recruited. The events of END were
detected in 24 patients (34.3%) within 72 h from admission. There was no significant difference between
END (+) and END (-) groups in age, gender, cancer stage, systemic metastasis, hypertension, hyperlipidemia,
history of stroke, smoking, and venous thrombosis. END (+) group had significantly higher proportion of
diabetes (DM) and multiple vascular territorial lesions, and higher initial NIHSS score than END (-). The
mean D-dimer level was significantly higher in END (+) group than END (-), 10.9 ± 10.8 and 6.2 ± 8.9ug/
mL respectively (p=0.01). Initial NIHSS score, D-dimer levels, MR patterns, and DM were associated with
END by univariate analysis (p<0.05). After multivariate analysis, D-dimer remained as an independent predictor of END dose-dependently. In addition, DM was also associated with END independently from D-dimer levels (Adjusted OR, 28.9; 95% CI, 1.9 - 443).
Conclusions: The level of D-dimer could predict the occurrence of END in cryptogenic stroke with cancer.
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Long-term outcomes in stroke patients with multi-detector coronary CTbased coronary artery disease
Joonsang Yoo, Hyo Suk Nam, Jang-Hyun Baek, Dongbeom Song, Young Dae Kim, Ji Hoe Heo
Neurology, Yonsei University, College of Medicine, Seoul, Korea

Purpose: Ischemic heart disease is a common cause of death in patients with acute ischemic stroke (AIS)
during long-term follow-up. Multi-detector coronary computed tomography (MDCT) has been increasingly
used for the diagnosis of coronary artery disease (CAD). However, little is known about the long-term prognosis of AIS patients with CAD that was diagnosed based on MDCT. In this study, we investigated the longterm vascular outcomes in AIS patients who underwent MDCT.
Methods: This was a retrospective study using a prospective cohort of ischemic stroke patients. Consecutive
AIS patients without any symptom or a history of CAD were evaluated with MDCT. We determined the
major adverse cardiovascular events (MACE; cardiovascular mortality, ischemic stroke, myocardial infarction
and unstable angina).
Results: Among 2142 consecutive patients who underwent MDCT, 1535 (71.7%) patients had any degree
of CAD and 749 patients (35.0%) had significant (>50%) CAD. During a follow-up of median 4.3 years,
MACE occurred in 263 patients (12.3%). Four-year event rates were 5.8% in no CAD, 8.8% in mild CAD, 9.4%
in 1-vessel disease (VD), 15.2% in 2-VD, and 24.9% in 3-VD or left main coronary disease. After adjustment
for age, sex and risk factors, the hazard ratios for MACE in mild CAD, 1-VD, 2-VD, and 3-VD or left main
coronary disease were 1.14 (95% confidence interval [CI]: 0.80 – 1.63), 1.32 (95% CI: 0.87 – 1.99), 2.10 (95%
CI: 1.35 – 3.26), and 2.96 (95% CI: 1.90 – 4.60), respectively (no CAD as a reference).
Conclusions: The MDCT-based findings of CAD were associated with increased risks of vascular events or
deaths in AIS patients without symptoms or history of CAD. This study may provide supportive evidence for
the usefulness of MDCF to diagnose CAD.
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Coexisting peripheral arterial disease may influence clinical outcome in
patients with acute ischemic stroke
Soo Joo Lee, Jae Guk Kim, Youngchai Ko
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: The impact of coexisting coronary artery disease (CAD) or peripheral arterial disease (PAD),
which is called as polyvascular disease (PolyVD), on clinical outcomes has not been well studied in patients
with acute ischemic stroke (AIS). We investigated the prevalence of coexisting PolyVD in Korean stroke patients and its relation to clinical outcome after acute ischemic stroke.
Methods: Data for 653 consecutive first-ever ischemic stroke patients were collected from hospital-based
stroke registry between January 2012 and June 2014. PolyVD in stroke patients was defined as coexistent two
arterial diseases (CAD or PAD). Ankle brachial index (ABI) of ≤0.9 was considered indicative of PAD. We
assessed the clinical outcome after stroke using the dichotomous modified Rankin Scale (mRS, 0-2: good
vs. 3-6: bad) 3 months after stroke onset. Multivariate logistic regression was used to relate the presence of
PolyVD (CAD or PAD) with clinical prognosis after stroke, adjusted for age, sex, and stroke severity (NIHSS
scores).
Results: The mean age was 67.9 years (SD, 12.4) and 51.8% of the patients were male. The prevalence of
PolyVD is 11.1% (n=72) in patients with AIS. Patients with PolyVD were older and more likely to have hypertension, hyperlipidemia, and bad outcome than those without. After adjusting for age, sex, initial NIHSS
scores, PolyVD was associated with bad functional outcome at 90 days (OR 2.54, 95% CI 1.35-4.80, p=0.003).
Coexisting PAD was associated with bad outcome (OR 3.71, 95% CI 1.44-9.55, p=0.004), but coexisting
CAD alone was not (OR, 1.21, 95% CI 0.44-3.33, p=0.22).
Conclusions: Our findings suggest that the prevalence of PolyVD in our Korean cohort with AIS was lower
than that in Caucasian patients. However, the coexisting PolyVD, especially PAD may be associated with bad
clinical outcome.
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Silent coronary artery disease in stroke patients with symptomatic carotid
atherosclerotic stenoses: Findings based on cerebral and coronary
angiographies
Jae Guk Kim, Soo Joo Lee
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: Several studies suggest that a high proportion of stroke patients with large artery atherosclerosis
have silent coronary artery disease (CAD) showing abnormal results during provocative testing for myocardial ischemia. The clinical relevance of concurrent carotid and coronary disease is important, with some
considerable evidence suggesting that CAD is the major cause of death in patients who survive an ischemic
stroke. We assessed the frequency of asymptomatic CAD and its associated factors in patients with symptomatic carotid atherosclerotic stenosis.
Methods: Coronary angiography was performed at the same time or after cerebral angiography in patients
with atherosclerotic stenosis (defined as ≥50% narrowing of the luminal diameter) which was considered as
a candidate for intervention. Patients with previous diagnosed CAD and potential source of cardiac embolism were excluded.
Results: Conventional angiography was performed in 120 patients with symptomatic atherosclerotic stenosis; 13 patients were excluded because they had <50% stenosis of the symptomatic carotid artery on angiography. We also excluded 11 patients with potential cardiac sources of embolism on further cardiac workup (i.e., ECG and 24-h ECG monitoring). Thus, 96 patients were finally enrolled in this study. We detected
significant atherosclerotic lesions in 58 patients (60.4%). Of these 58 patients, 32 (55.2%) had one-vessel disease, 19(32.7%) had two-vessel disease, and 7 (12.1%) had three-vessel disease. Potential vascular risk factors
associated with silent CAD were hypertension (odds ratio [OR] 3.86, 95% confidence interval [CI] 1.21–12.28;
p=0.022), a high level (>140 mg/dL) of non-high density lipoprotein cholesterol (OR 3.20, 95% CI 1.05–9.75;
p=0.041), and combined extra- and intracranial atherosclerosis steno-occlusion (OR 4.39, 95% CI 1.33–14.52;
p=0.015).
Conclusions: More than 60% of patients with symptomatic carotid atherosclerotic stenosis have an incident CAD. Hypertension, hyperlipidemia, and multiple atherosclerosis of combined extra- and intracranial
arteries may increase the risk of asymptomatic CAD in patients with carotid disease.
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Dabigatran effect on left ventricular thrombus in a patient with acute
ischemic stroke
KyuYoon Chung, Young Min Paek, Hye Jung Lee, Keun-Sik Hong
Department of Neurology, Ilsan Paik Hospital, Goyang, Korea

Introduction: The prevalence of coronary heart disease (CAD) in patients with atrial fibrillation (AF) is
high, ranging in 18-47%. However, the incidence of left ventricular (LV) thrombus is rare in patients who
have stable CAD and are taking antthrombotics. Accordingly, for patients who have acute ischemic stroke,
atrial fibrillation, and LV thrombus associated with stable CAD, specific recommendations based on sufficient data are not available, particularly for the use of non-vitamin K antagonist (NOAC). Here we report a
patient who had acute ischemic stroke, LV thrombus, and atrial fibrillation and was treated with dabigatran.
Case: A 57 year-old man had sudden left hemiparesis, left hemihypesthesia, and anosgnosia that occurred
20 minutes before the ER arrival. He had a history of stent insertion in the proximal left anterior descending
artery due to ST-elevation myocardial infarction and atrial flutter 7 months ago. He had been taking aspirin
and clopidogrel since then. At admission, the initial National Institute of Health Stroke Scale (NIHSS) score
was 10, and CT angiography revealed right distal M1 occlusion. Intravenous alteplase and stent-retriever
thrombectomy successfully recanalized the right M1 occlusion after 2.5 hours from the onset. Transthoracic
echocardiography (TEE) performed at the day of admission revealed a thrombus (size:1.1 x 0.89cm) at LV
apex associated with apical inferior wall akinesia. After 24 hours, his neurological symptom substantially
improved, and his NIHSS score was xxx. Diffusion-weighted and gradient-echo images taken 24 hours after
symptom onset showed multifocal ischemic changes in both MCA territory without hemorrhagic transformation. Taking into account both the necessity of and the bleeding risk with immediate anticoagulation,
we decided to start dabigatran 110 mg twice daily. On follow-up TEE conducted after 7 days of dabigatran
treatment, LV thrombus disappeared and there was no thromboemolic episode during the period. After discharge, the dose of dabigatran was increased from 110 mg twice daily to 150 mg twice daily, and he has had
neither recurrent stroke nor bleeding complication.
Conclusion: This is the first
case report of dabigatran use
in patients who had LV thrombus, atrial fibrillation, and
acute ischemic stroke. In this
clinical senario that urgently
necessitates effective and safe
anticogulation, dabigatran
might be a useful option.
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White matter hyperintensity as a predictor of early neurological deterioration
in pontine infarction
Ki Woong Nam, Jae Sung Lim, Hyung-Min Kwon, Yong-Seok Lee
Department of Neurology, Seoul National University Borame Medical Center, Seoul, Korea

Purpose: Early neurologic deterioration (END) is common in patients with pontine infarction. Although
predictors of END in pontine ischemic stroke might vary according to the mechanisms of infarctions, they
have not been well addressed yet. In this study, we investigated the neuroimaging predictors of END in paramedian and lacunar pontine infarction.
Methods: We recruited patients with pontine infarction from 2012 through 2015 in a university hospital.
Subjects were further classified as those with paramedian and lacunar pontine infarctions. Clinical variables
including vascular risk factors and index-stroke characteristics were assessed. For neuroimaging parameters,
we evaluated small vessel diseases variables including white matter hyperintensities, lacunar infarction, and
microbleeds as well as angiographic parameters with basilar stenosis. White matter hyperintensities were
graded using the Fazekas scale. As a primary outcome, END was defined as an increase of ≥1 point in the
motor or ≥2 point in the total NIHSS score after 72 h from baseline assessment. For statistical analysis, we
have used chi-squared test, t-test, Mann-Whitney U test for bivariate analyses, and multiple logistic regressions for multivariate analyses.
Results: A total of 103 ischemic pontine infarction patients were recruited. There were 60 patients with
paramedian pontine infarction and 43 patients with lacunar pontine infarction. The mean age was 70.83 ±
11.01 years and median NIHSS score was 3.00. The events of END were detected in 30 patients (29.1%) within 72 h from admission. END (+) group were significantly older, had more frequent microbleeds, and higher
grade white matter hyperintensites than END (-). However, the degree of basilar artery stenosis was more
severe in those without END. In multivariate analyses, only Fazekas grade III white matter hyperintensities
remained as an independent
predictor of END after adjusting age, sex, lacunar infarction,
microbleeds, and basilar artery
stenosis. (Adjusted OR, 11.26;
95% CI, 1.04 – 122.37) These
associations were also observed
in the subgroup analyses with
paramedian and lacunar pontine
infarctions.
Conclusions: The severe degree
of white matter hyperintensities
could predict the END both in
paramedian and lacunar pontine
infarction.
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Ischemia as a potential etiologic factor in idiopathic unilateral sudden
sensorineural hearing loss: Analysis of posterior circulation arteries
Chulho Kim1, Jong Hee Sohn1, Min Uk Jang1, Jun Ho Lee2, Hui Chul Choi1
1

Department of Neurology, Chuncheon Sacred Heart Hospital, Chuncheon, Korea, 2Department of Otorhinolaryngology and Head and
neck Surgery, Chuncheon Sacred Heart Hospital, Chuncheon, Korea

Purpose: The association between idiopathic sudden sensorineural hearing loss (ISSNHL) and the radiologic characteristics of the vertebrobasilar artery is unclear. We hypothesized that the degree and direction of
vertebrobasilar artery curvature in the posterior circulation contribute to the occurrence of ISSNHL.
Methods: We consecutively enrolled patients diagnosed with unilateral ISSNHL in two tertiary hospitals.
Magnetic resonance images were performed in all patients to exclude specific causes of ISSNHL, such as
vestibular schwannoma, chronic mastoiditis, and anterior inferior cerebellar artery infarct. We measured
the following parameters of posterior circulation: vertebral and basilar artery diameter, the degree of basilar
artery curvature (modified smoker criteria), and vertebral artery dominance. Pure tone audiometries were
performed at admission and again 1 week and 3 months later.
Results: A total of 121 ISSNHL patients (mean age, 46.0 ±17.3 years; 48.8% male) were included in these
analyses. The proportion of patients with the left side hearing loss was larger than the proportion with the
right side hearing loss (left, 57.9%; right, 42.1%). The majority of patients were characterized by a left dominant vertebral artery and right-sided basilar artery curvature. The direction of the basilar artery curvature
was significantly associated with hearing loss lateralization (p=0.036). Age and sex matched multivariable
analyses revealed the absence of diabetes and right-sided basilar artery curvature as significant predictors for
left sided hearing loss. There was no statistical difference between atherosclerotic cardiovascular risk score
(high versus low) and hearing outcomes at 3 months.
Conclusions: In ISSNHL,
the laterality of hearing
loss was inversely associated with the direction of
basilar artery curvature.
Our results, therefore,
indicate the importance of
vascular assessment when
evaluating ISSNHL.
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Increased D-dimer level is associated with reduced survival in stroke
patients with active cancer
Mi Ji Lee, Suk Jae Kim, Gyeong-Moon Kim, Chin-Sang Chung, Kwang Ho Lee, Oh Young Bang
Neurology, Samsung Medical Center, Sungkyunkwan University, Seoul, Korea

Purpose: Incidence of ischemic stroke is increased in patients with active cancer. Cancer-related stroke
has a distinctive feature that might be associated with hypercoagulability. D-dimer level is increased in cancer-related stroke, especially in the absence of conventional stroke mechanisms. Cryptogenic stroke in active
cancer patients is associated with reduced survival than cancer patients with conventional stroke mechanism.
We hypothesized that increased and follow-up d-dimer level would be associated with shorter survival.
Methods: Among 3,272 patients in the acute stroke registry, we identified 142 patients with first-ever stroke
and active cancer. Survival was identified with retrospective chart review. Initial d-dimer, PT, aPTT and fibrinogen levels were measured. Follow up at 7-day and diacharge d-dimer were also recorded. Associations
between d-dimer, PT, aPTT and fibrinogen levels and length of survival were assessed. Mortality within 1, 3,
6 and 12 months after stroke onset was analyzed in relation with blood markers.
Results: Among 142 patients included, 58 patients were followed until death. Initial, 7 day and discharge
d-dimer levels and prothrombin times were negatively correlated with days of survival (rho=-0.356, -0.543,
-0.485, and -0.519, respectively; p=0.006, <0.001, 0.001, and <0.001, respectively). Mortality at 1 month was
associated with increased d-dimer levels at admission, 7 days and discharge (p=0.034, 0.023, and 0.015, respectively). Mortality at 3 and 6 months were associated only with increased d-dimer level at 7 day (p=0.016)
Conclusions: Our data provides evidences that increased d-dimer levels are associated with reduced survival in stroke patients with active cancer.
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Comparison of clinical characteristics of documented atrial fibrillation
and non-atrial fibrillation during the first hospitalization in patients with
cardiomebolic stroke
Jae Guk Kim1, Ki Woon Kang2, Yu Jeong Choi2, Soo Joo Lee1
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Purpose: Clinical characteristic of atrial fibrillation (AF) in patients with cardioembolic stroke was not
determined yet. We compared the clinical characteristics of documented AF and non-AF during the first
hospitalization in patients with cardioembolic stroke.
Methods: We enrolled consecutive 250 patients hospitalized with cardioembolic stroke between Jan 2013
and Dec 2014 in Neurology, Eulji University Hospital, Deajeon, South Korea. We classified the patients into
two group, documented non-AF (n=218) and AF (n=32) during the first hospitalization from emergency
room according to ECG, 24hr Holter monitor and echocardiogram.
Results: The AF group was significantly older (p=0.044). However, the gender, hypertension, diabetes, heart
failure, coronary artery disease between two groups were similar. The AF-related patients had mainly paroxysmal AF (87.5%) during Holter monitor, middle cerebral artery lesion (37.5%) in brain magnetic resonance
image. In contrast, non-AF related patients had non-sustained atrial tachyarrhythmia (30%) during Holter
monitor, aortic valve disease (regurgitation or bicuspid, 2%) and PFO or ASD (2%). AF-related patient
had wider QTc interval (460±42 vs 440±29, p=0.018), larger left atrial size (44±9 vs 38±5, p<0.01) and left
atrial volume index (LAVI) (41±15 vs 28±10, p<0.001). LAVI was significantly associated with documented
AF during the first hospitalization (LAVI cutoff 32 with sensitivity 71% and specificity 78%, AUC 0.763,
p<0.001)
Conclusions: Documented AF in Holter monitor was only 12% among the cardioembolic stroke and mainly consist of paroxysmal type and significantly correlated with wider LAVI during the first hospitalization.
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Two cases of ischemic stroke combined with ovarian hyperstimulation
syndrome
In-sung Choo, Jeong-bin Bong, Gwang-hoon Kim, Ji-yeon Chung, Jin-ho Kim, Hoo-won Kim, Hyun-Goo
Kang, Seong-hwan Ahn
Neurology, Chosun University Hospital, Gwangju, Korea

Purpose: Worldwide median prevalnece of infertility is 9% in 2007 (72.4 million) and about 56% is actually
seek medical help (40.5 million). Ovarian hyperstimulation syndrome (OHSS) is the most serious complication of assisted reproductive technology (ART). Use of human chorionic gonadotrophinc(hCG) for ovarian
induction is leading cause. OHSS is characterised by ovarian enlargement, ascites, pleural effusion, electrolytic disturbance(hyponatremia, hyperkalemia), hypoalmuninemia and hypovolemia. Most critical side-effect
of OHSS is arterial or venous thrombo-embolism. The authors experienced two cases of ischemic stroke,
which were developed due to ovarian hyperstimulation syndrome.
Case 1: A 35 year-old female was transfered to our hospital, because of dysarthria and bilateral upper and
lower limb weakness. She had previous history of hypopituitarism due to pituitary tumor, so hormone replacement therapy was done. In addition she experienced infertility, she underwent in vitro fertilization(IVF)
and embryo transfer. 6 days after embryo transfer, she had abdominal bloating and began experiencing
fatigue, oliguria. So, she was admitted to the local clinic and treated with fluids, albumin, paracentesis. The
next day she developed dysarthria, dysphagia, bilateral upper and lower limb motor weakness, so was transfered to our hospital 14 hours after first symptom developed. Brain MRI and MRA demonstrated the acute
stroke of both mid-brain and pons, left thalamus and basilar artery occlusion. Also abdomen sonography
show enlargement and multiple cystic both ovary. Laboratory findings were leukocytosis(18,060/ul), hematoconcentration(hematocrit 46.2%) and thrombophilia. She was treated with intravenous administration of
heparin. Unfortunately, she had an ectopic pregnancy. Methotrexate for chemical abortion and vancomycine
were case of pancytopenia and she expired.
Case 2: A 32 year-old female was transfered to emergency room, showed NIH stroke scale 15. Brain CT
angiorgaphy demonstraed left MCA occlusion and diffusion weighed image showed left MCA territory infarction. She underwent ovarian stimulation of hCG and FSH for ovum pick-up 3 days ago. Abdomen CT
demonstrated left acute cortical necrosism increased size and multiple cystic lesion. Laboratory findings were
leukocytosis (44,690/ul), hematoconcentration (hematocrit 55.4%), hypoalbuminemia (2.12g/dL), thrombophilia and increased coagulation factors. After 1 month, she was restorded to NIH stroke scale 12 and laboratory finding was stabilized
Conclusions: We present two case of ischemic stroke be cause of OHSS for IVF. ART procedure is expected
to increase much, therefore, the above cases is that even estimated increase. In order to prevent OHSS, it is
important to recognize high-risk patients. B-hCG to use less and should be monitored periodically to estradiol.
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Serum free fatty acid levels is associated with stroke severity in acute
ischemic stroke
Yoon Suk Ha, Hee-yun Chae, Meyung-kug Kim, Bong-goo Yoo
Neurology, Kosin Medical College, Busan, Korea

Purpose: Free fatty acid (FFA) associated with cardiovascular diseases, insulin resistance, atherosclerosis,
myocardial dysfunction and cardiac arrhythmia. Pathologic processes, including ischemia and subarachnoid
hemorrhage, result in significant increases in serum concentrations of FFA in animal studies. We investigated
whether the serum FFA level at the time of admission can be associated with stroke severity.
Methods: Total 214 consecutive patients (mean age, 66.8±12.3 years; 39.7% women) with acute ischemic
stroke within 72 hours of onset were retrospectively enrolled. Severity of stroke was evaluated with the National Institutes of Health Stroke Scale (NIHSS) score on admission. Patients were divided into two groups:
NIHSS score >6 and NIHSS score ≤6. We analyzed various parameters between two groups.
Results: Forty-four patients (20.6%) had severe acute ischemic stroke (NIHSS score >6). The frequency
of pre-existing coronary artery disease and congestive heart failure, atrial fibliration, involvement of insular
cortex, 3 or more mRS score at discharge, age, triglyceride, pro-BNP and FFA at admission were each significantly higher in the NIHSS score >6 group (p<0.05). The mean serum FFA level of NIHSS score >6 group
was significantly higher than that of the NIHSS score ≤6 group (1054.34±545.87 uEq/L and 809.11±606.37
uEq/L, respectively, p=0.016). The optimal cut-off value of serum FFA level for distinguish stroke severity
with NIHSS score >6 was 802 uEq/L (sensitivity 0.70, specificity 0.64, AUC 0.68). Multivariate logistic regression analysis demonstrated that age (OR, 1.064 for every 1 year; 95% CI, 1.009-1.122, p<0.05), pre-existing
coronary artery disease (OR, 4.788; 95% CI, 1.111-20.626, p<0.05), atrial fibrillation (OR, 5.430; 95% CI,
1.811-16.285, p<0.05) and serum FFA level >802 uEq/L (OR, 3.174; 95% CI, 1.085-9.282, p<0.05) were independently associated with stroke severity.
Conclusions: Serum FFA level is significantly higher in severe acute ischemic stroke with NIHSS score >6,
and these associations was independent of other possible variables. thus serum FFA may have a role in risk
stratification for predicting poor prognosis.
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Non-complicated left ventricular wall motion abnormalities are associated
with stroke recurrence
Jeong-Yoon Choi1, Jin-Man Jung1, Woo-Keun Seo2, Kyungmi Oh2, Keung-hee Cho3, Moon-ho Park1,
Sungwook Yu3
1

Neurology, Korea University Ansan Hospital, Ansan, Gyeonggi, Korea, 2 Neurology, Korea University Guro Hospital, Seoul, Korea, 3
Neurology, Korea University Anam Hospital, Seoul, Korea

Purpose: In the clinical practice and research fields, the consensus seems to archive mostly regarding to
the risk factors for CE stroke, except for the left ventricular wall motion abnormality (LVWMA). We aimed
to disclose the role of LVWMA in patients with ischemic stroke. Because LVWMA may be associated with
already known high risk factors, in the present study, we separated LVWMA into two categories as LVWMA
accompanying with known cardiac risk factors for stroke or not [non-complicated LVWMA (NCLVWMA)].
Then we investigate whether NCLVWMA could serve as an embolic source.
Methods: We analyzed data from 4316 acute ischemic stroke patients and examined the association between
NCLVWMA and recurrent stroke.
Results: Simple Cox regression analyses showed that NCLVWMA was associated with time to recurrence
of any stroke [HR = 2.068 (1.551 – 2.759)] or ischemic stroke [HR = 2.035 (1.476 – 2.805)]. In multiple Cox
regression analyses, the association between NCLVWMA and time to recurrence of any stroke or ischemic
stroke were significant after correction of demographic factors (model 1), traditional cardiovascular risk
factors (model 2), inflammatory makers (model 3), known risk factors for stroke (model 4), and therapeutic
elements (model 5). Moreover, the association still remained independently after correction of covariates that
significantly associated with outcomes in simple regression analyses (model 6).
Conclusions: The present study suggested that NCLVWMA could serve as a cardiembolic risk factor for
recurrent stroke in patients with ischemic stroke.
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Control status of dyslipidemia and the prevalence of REsidual Risk in
patients with Ischemic Stroke (RERIS)
Jong-Moo Park1, Ji Sung Lee2, Kibong Song3, Ki-jung Lee3, Yeon-jung Kim4, Dong-Wha Kang4, Jaseong Koo3
1

Neurology, Eulji General Hospital, Seoul, Korea, 2 Biostatistical Consulting Unit, Asan Medical Center, Seoul, Korea, 3 Neurology, Seoul
Saint Mary Hospital, Seoul, Korea, 4 Neurology, Asan Medical Center, Seoul, Korea

Purpose: We investigated the control status of dyslipidemia and the prevalence of residual risk in patients
with ischemic stroke.
Methods: Patients who were hospitalized due to acute ischemic stroke within 7 days in three referral hospitals were enrolled retrospectively. Patients without follow-up lipid battery between 1 month and 1 year
after discharge were excluded. Individual target LDL level was determined using fasting lipid battery and risk
factors during admission according to 2011 AHA/ASA guideline for secondary prevention. Residual risk was
determined as 1) high TG (>200 mg/dL) or 2) low HDL (<40 mg/dL) or 3) high Non-HDL (≥130 mg/dL) in
follow-up lipid battery between 1 month and 1 year after discharge.
Results: Patients who were hospitalized due to acute ischemic stroke within 7 days in three referral hospitals were enrolled retrospectively. Patients without follow-up lipid battery between 1 month and 1 year after
discharge were excluded. Individual target LDL level was determined using fasting lipid battery and risk
factors during admission according to 2011 AHA/ASA guideline for secondary prevention. Residual risk was
determined as 1) high TG (>200 mg/dL) or 2) low HDL (<40 mg/dL) or 3) high Non-HDL (≥130 mg/dL) in
follow-up lipid battery between 1 month and 1 year after discharge.
Conclusions: Target LDL goal achievement rates in ischemic stroke patients needs to be improved. Residual
risk was observed almost half of the ischemic stroke patients irrespective of LDL goal achievement.

196 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-081

Factors associated with improvement or decline in cognitive function after
hemorrhagic stroke
Jun Hwan Choi1, Min Kyun Sohn3, Jongmin Lee4, Deog Young Kim2, Sam-gyu Lee5, Gyung-jae Oh10, Yang-soo
Lee6, Eun Young Han7, Junhee Han8, Won Hyuk Chang9, Yun-hee Kim9, Yong-il Shin1
1

Department of Rehabilitation Medicine, Pusan National University School of Medicine, Yangsan, Korea, 2Department and Research
Institute of Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea, 3Department of Rehabilitation Medicine, School
of Medicine, Chungnam National University, Daejeon, Korea, 4Department of Rehabilitation Medicine, Konkuk University School of Medicine, Seoul, Korea, 5Department of Physical and Rehabilitation Medicine, Chonnam National University Medical School, Gwangju, Korea,
6
Department of Rehabilitation Medicine, Kyungpook National University College of Medicine, Daegu, Korea, 7Department of Rehabilitation
Medicine, Jeju National University Hospital, Jeju National University College of Medicine, Jeju, Korea, 8Division of Biostatistics, Research
Institute of Convergence for Biomedical Science and Technology,, Pusan National University Yangsan Hospital, Yangsan, Korea, 9Department of Physical and Rehabilitation Medicine, Center for Prevention and Rehabilitation, Heart Vascular and Stroke Institute, Samsung
Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 10Department of Preventive Medicine, Wonkwang University
School of Medicine, Iksan, Korea

Purpose: The purpose of this study was to determine clinical and demographic factors associated with improvement or decline in cognitive function after hemorrhagic stroke (HS)
Methods: KOSCO is large, multi-centre prospective cohort study to the participating hospitals in nine distinct areas of South Korea. To analyze change of cognitive function, all patients with HS were divided into
cognitive impairment and normal cognitive function by cutoff score of Korean Mini-Mental State Examination (K-MMSE) as less than 24 or greater than or equal to 24. And all patients were classified according the
changes in their K-MMSE scores between 3 months and 1 year after HS: stable, when they had same cognitive function; converter, when they had normal cognitive function and at 3 months and cognitive impairment at 1 year after HS; reverter, cognitive impairment at 3 months and normal cognitive function at 1 year
after HS. Baseline demographic and clinical characteristics of enrolled patients were evaluated at 3 month
and 1 year.
Results: 535 patients with HS were include in this study. 46 patients (9%) were reverter group and 13 (2%)
patients were converter group. Reverter group had less scores of Functional Independence Measures (FIM),
Korean version of Frequency of Aphasia Screening Test (K-FAST) than other two groups and more scores
of Psychosocial Well-being index-short form (PWI-SF) and Geriatric depression scale (GDS) at 3 months
(p=0.042, p<0.001, p=0.002 and p=0.003, respectively). Converter group was older (p=0.045). There was no
significant difference in hemorrhagic type.
Conclusions: We demonstrated that clinical, demographic factors and functional assessment associated
with improvement or decline in cognitive function after HS. Converter group was older and reverter group
was lower functional level.
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Table 1. Demographic and Clinical Features of Study subjects: Comparison of the Reverter, Stable and Converter
groups
Parameters
Males, n(%)
Age (mean±SD)
Education, n (%)
Uneducated
- 6 years
7 years - 12 years
12 years BMI (㎏./㎡.), (mean±SD)
Risk factors of stroke, n(%)
Hypertension
Diabetes Mellitus
Hyperlipidemia
Obesity
Smoking, n (%)
Current smokers
Former smokers
Never smokers
Alcohol consumption, n (%)
None
Moderate
Heavy
Hemorrhagic type, n (%)
ICH
SAH
Others
Mixed
Initial GCS score, (mean±SD)
Functional assessment(3 month),
(mean±SD)
K-MMSE
K-MBI
FIM
K-FAST
FMA (affected side)
FAC
GDS
RNLI
PWI-SF
K-MMSE score (12 month),
(mean±SD)

Reverter
(n=46)
23 (50.0)
63.52±12.11A

Stable
(n=476)
232(48.7)
60.55±12.75A

Converter
(n=13)
8 (61.5)
67.92±14.44B

3 (6.5)
11 (23.9)
25 (54.3)
7 (15.2)
23.78±3.38

29 (6.1)
88 (18.5)
231 (48.5)
128 (26.9)
23.38±3.19

3 (23.1)
2 (15.4)
7 (53.8)
1 (7.7)
23.00±2.57

0.103

19 (41.3)
4 (8.7)
4 (3.4)
5 (10.9)

217(45.6)
43 (9.0)
25(5.3)
51 (10.7)

8 (61.5)
2 (15.4)
1 (7.7)
1 (7.7)

0.433
0.731
0.891
0.940

10 (21.7)
3 (6.5)
33 (71.7)

104(21.8)
26 (5.5)
346(72.7)

2 (15.4)
0(0)
11 (84.6)

0.860

26 (56.5)
10 (21.7)
10 (21.7)

269(56.5)
128 (26.9)
79 (16.6)

8 (61.5)
4 (30.8)
1 (7.7)

0.757

22 (47.8)
17 (37.0)
0 (0)
7(15.2)
12.00±3.85

206(43.6)
188 (39.5)
14 (2.9)
68 (14.3)
12.85±3.43

6 (46.2)
3 (23.1)
1 (7.7)
3 (23.1)
12.38±3.12

0.642

18.93±5.69A
73.00±28.57
93.59±28.67B
16.79±6.91B
50.57±21.75
3.37±1.83
8.52±4.16B
57.84±35.71A
24.72±10.45A
26.48±2.14A

23.82±8.71B
82.16±30.18
105.72±31.54A
22.95±8.71A
55.34±20.52
3.82±1.81
5.87±4.16A
83.92±33.44B
17.64±11.10B
24.40±8.65A

25.31±1.70C
76.68±29.89
103.00±24.50A
20.15±7.22A
51.77±25.39
3.46±1.85
6.00±4.86A
63.44±40.69A
19.67±11.81A
19.23±5.60B

0.001*
0.120
0.042
<0.001*
0.285
0.221
0.003*
<0.001*
0.002*
0.019*
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Pvalue
0.656
0.045*

0.651

0.262

Poster-082

Ischemic stroke associated with tyrosin kinase inhibitor for chronic myeloid
leukemia: Clinical and imaging characteristics of 7 patients
Kijeong Lee1, Taewon Kim2, Jinhee Jang3, Hyun Seok Choi3, Bum-soo Kim3, Jaseong Koo1
1

Neurology, Catholic University of Korea, Seoul Saint Marys Hospital, Seoul, Korea, 2 Neurology, Catholic University of Korea, Incheon
Saint Marys Hospital, Incheon, Korea, 3 Radiology, Catholic University of Korea, Seoul Saint Marys Hospital, Seoul, Korea

Purpose: The tyrosine kinase inhibitors(TKI), imatinib(Gleevec) has been a gold standard for the treatment
of chronic myeloid leukemia(CML). As treatment of imatinib-resistant CML is an emerging challenge, newer-generation TKIs have been developed. Arterial occlusive disease has been recognized as a vascular adverse
event of these TKIs. Although the exact frequency is unknown, the association between TKIs and peripheral
arterial occlusive disease or myocardial infarction is increasingly suggested. However, report of ischemic
stroke during TKIs therapy is scarce. We described the clinical and imaging characteristics of ischemic stroke
in the patients who received the TKIs as a treatment for CML.
Methods: Among the ischemic stroke patients who admitted Seoul St. Mary’s Hospital from 01, January
2012 to 30 June 2015, we retrospectively identified 7 patients who had history of TKIs treatment for CML.
We reviewed the medical records to identify the kind and duration of TKIs, as well as vascular risk factors.
We also reviewed the brain images to identify the mechanism of stroke.
Results: Of the 7 patients, 6 were male and age ranged from 43 to 68 years. One patient had both hypertension and diabetes, while another two patients had diabetes and atrial fibrillation respectively. The duration of
CML from initial diagnosis ranged from 78 to 256 months. All patients previously used imatinib as the first
line drug, followed by various newer-generation TKIs, such as dasatinib, nilotinib, bosutinib, radotinib and
ponatinib alternatively. When the stroke occurred, patients were taking ponatinib(2 patients), radotinib(2
patients) and dasatinib(1 patient). Two patients had stroke during the discontinuation of bosutinib. Duration of newer generation TKIs treatment before the stroke ranged from 42 to 92 months. While one patient
had atrial fibrillation and another patient had stenosis at left proximal internal carotid artery, the other 5
patients had significant intracranial stenosis at relevant artery. One patient experienced recurrent stroke after
4 months of the first stroke, when he had skipped radotinib for 3 months and resumed it.
Conclusions: Ischemic stroke is a rare but serious vascular adverse event of TKIs. Although the mechanism
of TKIs-associated arterial disease is still unclear, stenosis of intracranial artery was a major cause of stroke
associated with TKIs treatment in this study. We suggest more careful monitoring and intensive management
of vascular risk factors in patients who receive TKIs treatment.
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Risk factors for future hemorrhagic stroke among ischemic stroke patients
Sung Hoon Kang1, Jeong-Yoon Choi2, Jin-Man Jung2, Kyung-hee Cho3, Sungwook Yu3, Kyungmi Oh1, WooKeun Seo1
1

Department of Neurology, Korea University Guro Hospital, Korea University College of Medicine, Seoul, Korea, 2Department of Neurology, Korea University Ansan Hospital, Korea University College of Medicine, Seoul, Korea, 3Department of Neurology, Korea University
Anam Hospital, Korea University College of Medicine, Seoul, Korea

Purpose: Although studies have focused on the predictors of recurrent stroke among stroke patients, the
predictors for future hemorrhagic stroke among ischemic stroke patients has rarely been focused in the previous studies. In this study, we tried to find the predictors for recurrent hemorrhagic stroke among ischemic
stroke patients
Methods: Data were obtained from a prospectively collected multicenter hospital-based stroke registry
(Korea University Stroke Registry- Guro, Anam and Ansan) from January 2008 to December 2013. Primary
outcome of this study was time to the hemorrhagic stroke which included intracerebral hemorrhage, intraventricular hemorrhage, subarachnoid hemorrhage, subdural hemorrhage). The traumatic intracranial hemorrhage was excluded from outcome. To find predictors for hemorrhagic stroke Cox proportional hazard regression analyses were performed using demographic data, vascular risk factors, laboratory findings, imaging
characteristics, stroke symptom severity, and medical management.
Results: Of the 4314 patients [mean age (66.42 ± 12.71), women (49%)] who were followed for recurrent
hemorrhage, 53 (1.2%) patients had recurrent hemorrhage (ICH, IVH, SAH, SDH). Mean follow up duration was 29 months. In univariable analysis, hemodialysis, anticoagulation, AF, age, initial total cholesterol
level, hemoglobin level, fibrinogen level and beta blockers use were associated with recurrence of hemorrhagic stroke. In multivariable Cox regression analysis, hemorrhagic stroke recurrence was associated with only
hemodialysis history (HR 3.58 Cl 95% 1.46-8.79, p=0.005) and AF (HR 1.92 Cl 95% 1.04-3.56, p=0.037),
whereas total cholesterol tended to decreased the risk for recurrence.
Conclusions: The history of hemodialysis and AF are associated with future hemorrhagic stroke among
ischemic stroke patients.
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Migraine and stroke: A case report of protein S deficiency
Jin Soo Kim, Seongheon Kim
Department of Neurology, Kangwon National University Hospital, Chuncheon, Korea

Purpose: Migraine is a common disorder characterized by periodic, unilateral and pulsatile headache with
or without aura. Although the possible pathophysiological mechanisms are still not fully elucidated, recent
studies have demonstrated that migraine is related with cerebrovascular disease and considered as a risk factor of stroke. Migraine in young women significantly increases the risk of ischemic stroke by the coexistence
of oral contraceptive use, hypertension and smoking.
Methods: We report a case of 44-year-old female with a history of migraine. She had suffered from typical
migraine attack without aura which was located in left temporal area with throbbing headache. She had experienced with a frequency of 2 or 3 episodes per month and accompanied with nausea and vomiting.
Results: The patient was presented with right homonymous hemianopsia and migraine persisted over 1
hour to emergency department. The brain MR images revealed acute ischemic stroke in left occipital lobe
and chronic ischemic lesion in left temporo-parietal lobe. A further investigation also revealed a deficiency of
protein S.
Conclusions: Migrainous stroke may be associated with hypercoagulable states such as protein S deficiency
in young patients. Therefore, young women with migraine should be screened for prothrombotic conditions
and treated accordingly.
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The family history of stroke and stroke risk in Korean adult population
Hanbin Lee, Byeongsoo Yim, Ok-joon Kim, Seung-hun Oh, Jinkwon Kim
Neurology, CHA Bundang Medical Center, CHA University, Seongnam, Korea

Purpose: Stroke is multifactorial disease and there are evidences that genetic factors have a role in the
pathogenesis of stroke. Epidemiological studies demonstrated that family history of stroke (FHS) is risk
factor for stroke. Some prior reports suggested that there was sex-specific relationship for the genetic risk
of stroke and maternal stroke history had greater influence on stroke risk than paternal history. The genetic
influence might be more significant in young-age stroke. However, previous studies have reported conflicting
data for FHS on stroke risk. We evaluated the effect of FHS on stroke risk in Korean with a regard to age and
sex-differences.
Methods: We conducted a cross-sectional analysis with a nationwide population-based sample from the
2010-2013 Korea National Health and Nutrition Examination Survey data. A total of 23,255 individuals
aged 18 and over was included. The personal and familial histories of stroke (paternal and maternal) were
assessed. We performed multiple logistic regression analysis to assess the association between FHS (maternal,
paternal) and the presence of stroke. Adjustments were performed for sex, age, hypertension, diabetes mellitus, obesity, and smoking. Interaction effects were examined to determine the presence of age and sex-differences for FHS.
Results: The prevalence of stroke was 1.6 % of Korean adults aged 18 years and older. FHS was strongly
associated with stroke. Adjusted OR [95%CI] for paternal and maternal FHS were 1.80 [1.17-2.77], and 1.66
[1.09-2.52], respectively. The interaction effect was not significant for either FHS and sex or FHS and age.
Conclusions: In Korean adult population, FHS is independent risk factor for stroke. We could not find patterns of sex-age-specific relationship between FHS and stroke risk.
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Increased plasma homocysteine levels are associated with white matter
hyperintensity, silent subcortical infarcts and cerebral microbleeds
Chang-Hwan Ryu, Hee-Jjn Kim, Young Seo Kim
Department of Neurology, College of Medicine, Hanyang University, Seoul, Korea

Purpose: Cerebral small vessel diseases such as leukoaraiosis and silent brain infarction are known to be
associated with increased levels of plasma homocysteine. However, there are no clear association between
homocysteine level and cerebral microbleeds. We aimed to seek the relationship between small-vessel disease
(SVD) and total homocysteine level or methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism.
Methods: Eight hundred sixty-one patients with subjective memory disturbance who visited dementia clinic were consecutively included in this study. We collected demographic, clinical and laboratory data including
total homocysteine level and MTHFR C677T polymorphism. All patients performed brain MRI including
T2*-weighted gradient-echo MRI. We used logistic regression analysis to examine an independent association between homocysteine and presence of white matter hyperintensity (the Fazekas scale), silent subcortical infarcts and cerebral microbleeds.
Results: The TT genotype of the MTHFR C677T polymorphism was associated with hyperhomocysteinemia (p<0.001), but not with the presence of SVD. After adjusting confounders, age (OR, 1.038; 95%
CI, 1.017~1.058; p<0.001), hypertension (OR, 2.122; 95% CI, 1.435~3.137; p<0.001) and homocysteine
(OR, 1.017; 95% CI, 1.000~1.035; p=0.049) were independently associate with the presence of cerebral
microbleeds. Alcohol consumption (OR, 0.598; 95% CI, 0.387~0.926; p=0.021), hypertension (OR, 1.703,
95% CI, 1.203~2.410; p=0.003), stroke (OR, 2.156, 95% CI, 1.188~3.913; p=0.012), age (OR, 1.099, 95% CI,
1.077~1.123; p<0.001) and homocysteine (OR, 1.020, 95% CI, 1.001~1.039; p=0.043) were independently
associated with the presence of white matter hyperintensity. Hypertension (OR, 1.764, 95% CI, 1.149~2.708;
p=0.009), stroke (OR, 6.283, 95% CI, 3.493~11.301; p<0.001), age (OR, 1.053, 95% CI, 1.029~1.077;
p<0.001) and homocysteine (OR, 1.024, 95% CI, 1.005~1.044; p=0.013) were independently associated with
the presence of silent subcortical infarcts.
Conclusions: Hyperhomocysteinemia was associated with presence of white matter hyperintensity, silent
subcortical infarcts and cerebral microbleeds in cognitive declined patients. Although TT genotype of the
MTHFR C677T polymorphism had great association with hyperhomocysteinemia, it was not associated
with presence of white matter hyperintensity, silent subcortical infarcts and cerebral microbleeds.
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Comparison of triflusal and clopidogrel effects in secondary prevention of
stroke based on cytochrome P450 2C19 genotyping (MAESTRO):
A multicenter, randomized, open-label, parallel-group study
Hwa Reung Lee1, Jin Hee Im1, Sang Won Han1, Jae Hyeon Park1, Kyung-Yul Lee2
1

Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea, 2 Neurology, Gangnam Severance Hospital, Yonsei
University College of Medicine, Seoul, Korea

Purpose: The antiplatelet effect of clopidogrel is reportedly influenced by cytochrome P450 2C19 (CYP2C19) polymorphisms. However, this relationship has not been established for patients treated with clopidogrel for secondary prevention of ischemic stroke (IS). Triflusal may be an alternative therapy for clopidogrel, particularly in patients belonging to intermediate and poor metabolizer CYP2C19 groups. This study
investigates antiplatelet efficacy in IS patients according to CYP2C19 polymorphisms.
Methods: The annual stroke recurrence rate was 7.74% for the clopidogrel group and 3.85% for the triflusal
group among the intermediate or poor metabolizer group. At least 594 patients with intermediate or poor
metabolizer status are required for primary analysis using a log-rank test to detect a 50% risk reduction in
the triflusal group with 80% power, a two-sided type I error of 5%, and discontinuation rate of 20%. Assuming that 55% of patients have this genotype, the required sample size is 1080. This study was designed as a
prospective, multicenter, randomized, parallel-group, open-label, and blind genotype trial. Patients receive
300 mg triflusal twice a day or 75 mg clopidogrel once daily during the trial.
Results: The primary outcome is recurrent IS or hemorrhagic stroke. Secondary outcomes consist of recurrent IS, composite cardiovascular events, myocardial infarction, or coronary revascularization.
Conclusions: The MAESTRO study is the first to evaluate the effects of CYP2C19 polymorphisms on
secondary stroke prevention, and will resolve several questions regarding preventive antiplatelet agents for
recurrent stroke.
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Transcranial doppler pulsatility index and bone mineral density in ischemic
stroke patients
Hwa Reung Lee, Jin Hee Im, Seung Min Han, Joong Hyun Park, Sang Won Han, Jong Sam Baik, Jeong Yeon
Kim, Jae Hyeon Park
Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: Atherosclerosis and osteoporosis are two major public health problems. These are both multifactorial and degenerative diseases that accompany aging. Co-morbidities are common, with a high prevalence
of cardiovascular risk factors including hypertension, smoking, and sedentary lifestyle. Several studies have
suggested a relationship between atherosclerosis and osteoporosis, with a significant correlation between
coronary artery calcium and bone mineral density (BMD), as well as a significant correlation between carotid-plaque scores and BMD. The pulsatility index (PI) is designed to measure vascular resistance and characterizes the shape of the spectral waveform. Low PI suggests low-resistance vascular beds with high diastolic
flow and rounded waveforms, whereas high PI suggests high-resistance beds with low diastolic flow and
peaked waveforms. This index becomes elevated with old age, diabetes, hypertension, intracranial hypertension, vascular dementia, and cerebral small vessel disease. The PI was increasing with age but alterations in
PI are the reflection of multifactorial, pleiotropic events occurring in the cardio and cerebral vascular system.
Atherosclerosis of the large proximal arteries, or the intracranial vessels, and reduced cardiac output are important factors for increased PI. We hypothesized that the transcranial Doppler (TCD) PI would reflect the
atherosclerotic component of intracranial vessels which in turn is related to systemic atherosclerosis. In this
context, we investigated the relationship between TCD PI and BMD in acute ischemic stroke patients.
Methods: Patients having their first ischemic stroke within 7 days were screened for the study. Doppler
signals from the main stem of the middle cerebral artery (MCA) were obtained transtemporally with a traditional 2-MHz transducer at depths of 56, 58, and 60 mm. BMD was measured at total hip and lumbar spine
in the anterior-posterior projection, using dual-energy x-ray absorptiometry.
Results: A total of 146 patients were enrolled in the study and the mean age was 68.3±10.34 years. Multiple
linear regression analysis reveals that age (p<0.001) and BMD T-score (p=0.028) were significantly associated
with increased TCD PI. Old age and decreased T-score were significantly related to increased TCD PI. Age
adjusted scatterplots showed that BMD T-score was inversely related to TCD PI in acute ischemic stroke patients (r=-0.202, p=0.028).
Conclusions: This study showed that TCD PI was inversely related to BMD in patients with acute ischemic
stroke. Our findings indicate that decreased BMD may be associated with atherosclerosis in the cerebral circulation.
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Nocturnal desaturation is associated with wake-up ischemic stroke
Tae Jung Kim, Chi Kyung Kim, Yerim Kim, Han-Gil Jeong, Ki Woong Nam, Heejung Mo, Sang Joon An, SangBae Ko, Byung-Woo Yoon
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Wake-up stroke (WUS) may represent a specific subgroup and comprise of a quarter of all ischemic strokes. Nocturnal desaturation secondary due to sleep apnea is an independent risk factor for stroke,
however, the association between nocturnal desaturation and WUS remains unclear. We assessed the relationship between the overnight oxygen desaturation index (ODI) and WUS in patients with acute stroke in
the stroke unit.
Methods: A consecutive 225 patients with acute ischemic stroke who were admitted to the stroke unit within 7 days after stroke onset between July 2013 and June 2014 were included for analysis. Physiological variables including pulse oximetry were sampled every 1 minute. The ODI was calculated using pulse oximetry
data during 9 hours on the first night (10:00 PM-7:00 AM) of the stroke unit admission and nocturnal oxygen desaturation was defined as the ODI of 5 or greater per hour. We compared the clinical characteristics,
nocturnal oxygen desaturation, laboratory findings, and radiologic findings in patients with and without
WUS.
Results: Among the total patients, 26.2% (n=59) patients had WUS. These patients were mostly male
(52.4%), with a mean age of 66.8 years. The proportion of nocturnal desaturation was significantly greater
in WUS compared to non-WUS (23.7% vs. 8.4%, p=0.002). The age, gender, vascular risk factors, stroke
severity, and stroke lesion locations were similar in the two groups (WUS and non-WUS). After controlling
for relevant confounding factors, nocturnal oxygen desaturation in the first night of the stroke unit stay was
significantly more common in patients with WUS (Odds ratio, 4.39; 95% confidence interval, 1.76-10.93).
Conclusions: Nocturnal desaturation was more frequently observed in patients with WUS over the first
night stay in the stroke unit. This suggests that nocturnal desaturation is a possible and modifiable risk factor
for the occurrence of WUS.
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Which metabolic syndrome criteria is more relevant for the prediction of
silent brain infarction? A study in a Korean population
Yong Bum Kim
Neurology, Kangbuk Samsung Hospital, Seoul, Korea

Purpose: To compare four sets of metabolic syndrome (MetS) criteria with regards to predicting the risk for
silent brain infarction (SBI). MetS has been reported to be a risk for SBI. More than four sets of criteria for
MetS have been proposed, but their relevance to SBI is not yet known.
Methods: A total of 933 subjects, 565 men (51.8 ± 9.2 years) and 368 women (52.9 ± 9.6 years), were included. A diagnosis of SBI on MRI was defined as follows: (1) focal cerebrospinal fluid density, (2) distinct separation from the vessels, and (3) lesions > 3 mm. The association of MetS with SBI on MRI was compared
using criteria set forth by the World Health Organization (WHO), National Cholesterol Education Program
(NCEP), International Diabetes Federation (IDF), and a set of harmonized criteria. Student’s t-test and logistic regression analyses were used to calculate odds ratios (ORs) of Mets for SBI. Statistical significance was
set at p<0.05.
Results: Among the 933 subjects, 10.1% (n = 94; men, 12.0%; women, 7.1%) showed one or more SBIs on
MRI. In men, defining Mets using both the WHO and harmonized criteria revealed good association with
the presence of SBI, which remained significant after adjusting for age (WHO, OR: 2.48 (1.39 - 4.43); harmonized, 1.96 (1.11 - 3.32)). Using the IDF and NCEP criteria for MetS, however, failed to show a significant
correlation with SBI (IDF, 1.64 (0.88 - 3.05); NCEP, 1.71 (0.91 - 3.22)). In women, no statistically significant
association was found regardless of the criteria used.
Conclusions: Among the four sets of criteria used to define MetS, the harmonized and WHO criteria
demonstrated a significant association with SBI in Korean men; IDF and NCEP criteria did not demonstrate
a statistically significant association. We suggest that the harmonized and WHO criteria for MetS are therefore more useful for predicting risk of SBI.
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Dysphagia in isolated pontine infarction patients
So Young Lee, Min Ho Chun, Won Kim, Kyung Hee Do, Eun Jung Sung
Physical Medicine & Rehabilitation, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: To evaluate swallowing problems in isolated pontine infarction patient
Methods: One hundred and thirty seven patients admitted to a university hospital between January 2009
and June 2014 were retrospectively included. The clinical and swallowing features were analyzed.
Results: More patients with bilateral pontine infarction had dysphagia than patients with unilateral pontine
infarction (p=0.05). More patients with bilateral pontine infarction had to eat non-oral or limited diet at admission (p=0.04), but the difference disappeared when patients discharged from hospital (p=0.14). No difference was founded between two groups in functional dysphagia scale (FDS), penetration-aspiration scale (PAS)
and American speech-language-hearing association national outcome measurement system (ASHA-NOMS).
In univariate analysis, National institute of health stroke scale (NIHSS) and modified Rankin Scale (mRS)
were significantly associated with development of dysphagia. And bilateral lesion was marginally significant
factor that in relation to dysphagia. In multivariate analysis, only NIHSS was identified to be main predictors
of development of dysphagia in patients with pontine infarction after compensating age, laterality, and mRS.
Conclusions: The patients with bilateral pontine infarction suffered more dysphagia than unilateral pontine infarction in early stage of stroke. Many patients with bilateral pontine infarction had to eat non-oral or
limited diet compared to the patients with unilateral pontine infarction in early time of injury. But most of
patients improved when they came to discharge. Patients with higher NIHSS had higher risk in developing
dysphagia. Therefore, in managing patients with isolated pontine infarction, the objective evaluation and
special care regarding feeding problems should be taken to patients with higher NIHSS.
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Serum cadmium level is positively associated with intracranial
nonruptured aneurysm incidence
Jun-Beom Lee
Neurology, Hong-Ik Hospital, Seoul, Korea

Purpose: Cadmium and arsenic are toxic elements abundant in cigarette smoking, drinking water and
contaminated food. They are known to be associated with cerebrovascular diseases, although little is known
if they contribute to the occurrence of cerebral aneurysm. As observational studies have revealed smoking
induced macrophages and leukocytes are related with atherosclerosis and aneurysmal ruputures, we hypothesized cadmium and arsenic positively correlated intracranial cerebral aneurysm formation.
Methods: We retrospectively analyzed medical records of patients who had headache and underwent
brain magnetic resonance angiography (MRA) or brain computed tomography angiography (CTA) in our
center between March 2011 and May 2014. Patient group was defined as aneurismal dilatation confirmed by
brain MRA or brain CTA. Control group was defined as age, sex matched patients without intracranial
unruptured aneurysm. We used serum and random urine for cadmium and arsenic respectively. Student’s
t-test was used to compare mean cadmium and arsenic level between patient and control group. Multivariate
logistic regression analysis was used to identify risk factors of intracranial aneurysm incidence. (e.g. age, sex,
hypertension, diabetes mellitus, dyslipidemia, smoking, cadmium and arsenic)
Results: The results of T-test show that both mean cadmium and arsenic level were higher in patient group
respectively (Cadmium, patient 1.25±0.12, control 0.87±0.21 p=0.047; Arsenic, patient 67.4±23.5, control
62.2±18.3 p=0.271), but only cadmium showed statistical significance. Multivariate regression analysis
showed that smoking (odds ratio [OR], 1.48; 95% confidence interval [CI], 1.06-2.33) and cadmium (OR,
1.39; 95% CI, 1.15-1.84) were independently associated with intracranial aneurysm incidence.
Conclusions: Serum cadmium level is positively associated with cerebral aneurysm incidence. The present
study suggest common pathophysiology can be shared between cerebral atherosclerosis and aneurysm formation in the context of cadmium intoxication.
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Distinct trajectory grouping of systolic blood pressure during the first 24
hours after admission
Beom Joon Kim1, Moon-Ku Han1, Yong-jin Cho2, Keun-Sik Hong2, Jun Lee3, Joon-tae Kim4, Tai Hwan Park5,
Juneyoung Lee6, Ji Sung Lee7, Seong-Ho Park1, Hee-Joon Bae1
1

Neurology, Seoul National University Bundang Hospital, Seongnam, Korea, 2Neurology, Inje University Ilsan Paik Hospital, Goyang, Korea,
Neurology, Yeungnam University Medical Center, Daegu, Korea, 4Neurology, Chonnam National University Hospital, Gwangju, Korea,
5
Neurology, Seoul Medical Center, Seoul, Korea, 6Biostatistics, Korea University College of Medicine, Seoul, Korea, 7Clinical Trial Center,
Asan Medical Center, Seoul, Korea
3

Purpose: Blood pressure (BP) of ischemic stroke patients is a potentially modifiable factor during the acute
period. However, its dynamic trajectories have not been sufficiently investigated.
Methods: From a total of 3997 ischemic stroke or TIA cases who admitted to the participating centers between year 2010 and 2011, we included 2335 acute patients with BP measurements ≤24 hours after last seen
normal. We further excluded 54 cases whose BP measures were counted ≤4 times during the first 24 hours.
To estimated trajectory of BP, PROC SAS with delta BIC was utilized.
Results: Based on 51326 BP measurements during the first 24 hours after admission, 2281 patients were
grouped into 9 distinct trajectories of systolic BP (Figure) Group 1 (black), the lowest level of BP throughout the period, had higher proportion of cardioembolism (38%) and lower mean age at onset (63.8 ± 14.1).
Group 7 (purple), who had persistently higher BP, had higher NIHSS score (median 7 [3 - 14]) and the highest stroke recurrence rate until 1 year after stroke (11.2%). Group 8 (Gray) had the lower proportion of regular BP-lowering medication (45%, compared to 75% of whole subject). Group 9 (Gold), extremely elevated
BP at arrival and still high BP at 24-hour, had lowest proportion of cardioembolism (9.1%) and premorbid
regular BP-lowering medication (39%).
Conclusions: From our
preliminary investigation of
systolic BP dynamics during
the acute period of stroke,
it may be speculated that
trajectory grouping of BP
may reflect biological characteristics of stroke patients.
Further detailed analyses
are warranted.
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Implication of white matter hyperintensity on the long-term mortality in
patients with cryptogenic stroke
Seong Ho Jeong, Minyoul Baik, Jang-Hyun Baek, Joonsang Yoo, Young Dae Kim, Dongbeom Song, Ji Hoe
Heo, Hyo Suk Nam
Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

Purpose: Etiology of a quarter of ischemic strokes is unknown despite extensive evaluations. However,
cryptogenic strokes (CS) is prevalent and reported to be substantial mortality rate, little is known the factor
associated with long-term mortality in patients with CS. The white matter hyperintensity (WMH) is prevalent in ischemic stroke including CS patients and risk of death is increased when the patients have WMH. In
this regard, we sought the implication of WMH in the long-term mortality in patients with CS.
Methods: During a 10-year period (July 1997-June 2007), the consecutive CS patients were enrolled and
followed up until December 2013. Long-term mortality and causes of death were identified using death certificates from the Korean National Statistical Office, chart reviews, or regular interview for stroke cohort. The
WMH was determined in the fluid attenuation inversion recovery (FLAIR) MRI and categorized according
to Fazekas’ score by investigator who was blinded to the clinical information. A Fazekas’ score ≥2 in the
periventricular white matter or the deep white matter area was regarded as high-grade WMH.
Results: A total of 3278 patients with their first-ever ischemic stroke were registered to Yonsei Stroke Registry. Among them, 696 (21.2%) patients were CS after systematic etiology evaluations. After excluding 153
patients without FLAIR image, 553 patients were enrolled and followed-up for a median of 8.4 years (IQR,
6.6-10.8). The median age of the patients was 64 years (IQR, 56–71) and 62.9% of the patients were men.
High-grade WMHs were found in 221 (40.0%) patients. During the follow-up period, 167 (30.2%) patients
died. The cumulative death rates were 4.7% within 1 year, 11.6% within 3 years, 17.9% within 5 years, 27.5
% within 8 years. The Kaplan-Meier survival analysis showed that more CS patients with high-grade WMHs
died during long-term follow-up compared to those without (HR 2.53, 95% CI, 1.86-3.43). The Cox regression analysis revealed that age, diabetes, initial stroke severity, and high-grade WMH were independent
predictors for long-term mortality. The CS patients with high-grade WMH had a 1.48-fold (95% CI 1.05-2.09)
higher death rate compared to those without.
Conclusions: In this study, we demonstrated that the high-grade WMH were independently associated with
the long-term mortality in CS patients. Presence of severe WMH might be a long-term prognostic marker in
patients with CS.
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Post-stroke management in Can Tho City's hospitals, Vietnam: Evaluation
from health staffs participating it
Hanh Tran Thi1, Luan Anh Doan3, Hiep Nguyen Hieu4, Dieu Pham Hoang5, Long Le Van6, Kwanjai Amnatsatsue2, Patcharaporn Kerdmongkol2
1

Public Health Nursing, Faculty of Public Health, Mahidol University, Bangkok, Thailand2 Scientific Technology and International Relations,
Cantho Medical College, Cantho City, Vietnam3 Cantho Hospital for Traditional Medicine, Cantho Health Department, Cantho City, Vietnam4
Thoilai District Hospital, Cantho Health Department, Cantho City, Vietnam5 Omon District Hospital, Cantho Health Department, Cantho City,
Vietnam6 Thotnot District Hospital, Cantho Health Department, Cantho City, Vietnam

Background: Stroke incidence in recent years in Can Tho City, Vietnam has been increased to alarming level. Health services in the city have been facing challenging circumstances to improve quality of care for stroke
survivors. Objectives: To describe post-stroke management (PSM) in Can Tho City, Vietnam and evaluation
for PSM from health staffs participating it.
Materials and Methods: Cross-sectional descriptive study was conducted in 8 district hospitals and Cantho Hospital for Traditional Medicine in 2014. The respondents consisted of health workers participating in
the process of PSM in their working place. They were invited to fill in a questionnaire covering all variables.
The independent variables consist of characteristics of input, process and output for PSM; the dependent
variable is their evaluation about PSM. Most of the variables were measured with usual scales but evaluation
was measured with Liker scale, 3 levels. Chi-squared-test and Fisher exact test were used at p=005.
Results: There were 103 participants: Half of them are doctors, 59% were managers. 20% have to work on
extra tasks.Inputs for PSM reflected inappropriateness both in manpower and facilities. Only 2.2/6.4 health
staffs involving the process in their department were trained in PSM; Facilities on basic safety for stroke
survivors are insufficient. Process: mean time delay is very high, 65 minutes. Activities of hospital care: basic
care at 59%; care to prevent complications at 59%; the participation of family caregivers at 42% and guiding
them care for post-stroke at 60%. PSM after hospital discharges: 58% having arrangement of re-examine for
patients and 40%-45% having update patient’s records. Output: Length of hospital stay was 12.4 days; 58%
was discharged to home from which no plan to keep on post-stroke care; 7.84% was transferred to the local
hospital for traditional medicine where is considered as health facility for rehabilitation. Evaluation on PSM:
48% of respondents classified PSM as “need to be improved”. Factors related to the evaluation for PSM:
working place, job title, input facilities, time delay, patient’s exercises and re-checkup after hospital discharge
Conclusions: Input for PSM was insufficient; Process and output for PSM were inappropriate. PSM was
evaluated “need to be improved” by almost ½ respondents. Recommendation: Strengthening community
alert on stroke; strengthening investment for PSM input; keeping on PSM after hospital discharge in which
re check-up should be done.
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Direct communication between doctors of a stroke center and local hospitals
significantly shortened time interval to prepare intraarterial thrombectomy
for acute ischemic stroke patients first visited local hospitals
Hye Seon Jeong1, Hyon-jo Kwon2, Hyeon Song Koh2, Hee Sun Yu1, Na Young Yoon1, Hae Mi Lee1, Hyung Ki
Kim3, Sang-geun Oh4, Hyun Jeong Kwak5, Eun Hee Kim6, Ho Sung Han6, Hee-jung Song1, Jei Kim1
1

Daejeon-Chungnam Regional Cerebrovascular Center and Department of Neurology, Chungnam National University Hospital, Daejeon,
Korea, 2Daejeon-Chungnam Regional Cerebrovascular Center and Department of Neurosurgery, Chungnam National University Hospital,
Daejeon, Korea, 3 Neurosurgery, Okcheon St. Marys sacrifice hospital, Okcheon, Chungnam, Korea, 4 Neurology, Baekje General Hospital, Nonsan, Chungnam, Korea, 5 Neurology, Daejeon Veterans Hospital, Daejeon, Korea, 6 Neurology, Daejeon and Yuseong Sun Medical
Center, Daejeon, Korea

Purpose: Intraarterial thrombectomy (IAT) is usually difficult to perform within time window for acute
ischemic stroke patients who first visit local hospitals. We have executed a direct doctor-to-doctor telecommunication system (D2D-Call) to perform IAT within time window for acute ischemic stroke patients after
arrival at local hospitals. Two main components of the D2D-Call are; 1) direct telecommunication between
doctors of our center and 5 local hospitals to transfer a patient for IAT, 2) shortening of length of stay in
emergency room by standby of on-call IAT team at our stroke center. We evaluated whether the D2D-Call
was effective to perform successful IAT for acute stroke patients visited first at the local hospitals.
Methods: Clinical data of 172 consecutive patients (male:female=106:66, mean age±standard deviations,
68.7±12.8 years), who underwent IAT to recanalize occluded intracranial vessels from January, 2011 to December,2014. The patients were classified by the arrival manners at our center; 1) Direct-Arrival at our center
(n=105), 2) transfer after D2D-Call (n=36), and 3) transfer with No-D2D-Call (n=21) from local hospitals.
Differences of the time intervals from arrival at our center to IAT start (Arrival-to-Puncture) and from
symptom onset to recanalization (Onset-to-Recanalization) were compared between the three groups.
Results: Arrival-to-Puncture time was significantly shorter in D2D-Call group than the other two groups
(Direct-Arrival, 105.3±27.3; D2D-Call, 48.2±17.7; No-D2D-Call group, 110.7±29.3 minutes, p<0.001). So,
onset-to-Recanalization time analysis of D2D-Call group was faster 60 minutes than No-D2D-Call group
(Direct-Arrival, 254.9±87.6; D2D-Call, 304.1±68.4; No-D2D-Call group, 401.8±71.3 minutes, p<0.001).
Overall recanalization rate of D2D-Call group (75%) was lower than Direct-arrival (82%), but, higher than
Non-D2D-call group (67%, p=0.241). Good clinical outcome (defined as 0-3 of modified Rankin Scale) of
D2D-Call group (67%) was similar with Direct-Arrival (65%) at 3 months after IAT, but, significantly higher
than Non-D2D-Call group (33%) (p=0.019).
Conclusions: Direct communication between doctors of a stroke center and local hospitals could significantly reduce time interval from onset to successful recanalization for IAT by shortening of staying in emergency room, even though acute ischemic stroke patients arrived first at local hospitals after symptom onset.
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Association between glycemic variation and poststroke cardiovascular death
Jee-eun Yoon, Dong-won Shin, Ji-sun Kim, Kyung Bok Lee, Hakjae Roh, Moo-young Ahn
Departments of Neurology, Soonchunhyang University College of Medicine, Seoul, Korea

Purpose: Blood glucose fluctuation in the patients with type 2 diabetes mellitus (DM) is related to recurrent cardiovascular events after acute myocardial infarction (MI). The aim of this study was to know whether
intial glucose fluctuation is associated with cardiovascular events in type 2 DM patients with acute ischemic
stroke.
Methods: Six hundred thirty nine consecutive patients with type 2 DM and acute non-cardioembolic infarction within 72 hours were registered in Soonchunhyang university hospital from March 2005 to December
2014. Serum levels were checked 4 times per day in initial 3 days. J-index, coefficients of variation (CV) and
standard deviation (SD) were calculated for glycemic variability. We divided the patients into 4 groups according to quartile of glycemic variability: normal, mild, moderate and severe. Composite outcome (nonfatal
stroke, nonfatal MI, cardiovascular death), death of all causes and modified Rankin Score (mRS) at 3 months
were prospectively captured. Multivariable logistic regression analyses were performed adjusting covariates
which can influence on recurrent cardiovascular events (age, sex, NIHSS, previous stroke, atrial fibrillation,
significant vessel stenosis, WBC, HbA1C, initial fasting blood sugar and taking anti-thrombotics agent).
Results: Cardiovascular events at 3 months were identified in 84 (13.1%): 14 (9.0%) in normal, 20 (12.7%)
in mild, 20 (12.3%) in moderate and 30 (18.3%) in severe group. Cardiovascular death occurred in 51 (7.9%)
at 3 months: 10 (6.5%) in normal, 8 (5.1%) in mild, 11 (6.8%) in moderate, 22 (13.4%) in severe group. The
incidence of cardiovascular death was higher in severe group (p=0.03) while those of nonfatal stroke and
nonfatal MI were not different. In multivariable logistic regression analysis, the incidence of cardiovascular
events were significantly higher in the group of severe J-index (OR 4.11; 95% CI 1.30-12.92; p=0.02), severe
SD (OR 3.25; 95% CI 1.24-8.53; p=0.02), and severe CV (OR 2.20; 95% CI 0.91-5.33; p=0.08).
Conclusions: Poststroke initial glycemic variation was associated with 3 month cardiovascular death in diabetic patients. Further studies should be needed to reveal the pathophysiologic correlation between glycemic
variation and cardiovascular outcomes.
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The application of critical pathway for reperfusion therapy in acute stroke
patients: Implication for improving clinical outcome
Youngchai Ko, Jae Guk Kim, Soo Joo Lee
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: The benefit of intravenous thrombolytic therapy in acute brain ischemia is strongly time dependent. However, in-hospital time delay is the most serious obstacle to achieve a goal for timely administration
of intravenous tPA. We aimed to elucidate the roll of CP for improving clinical outcomes among patients
who underwent thrombolytic therapy.
Methods: To evaluate effectiveness of CP, we predefined time indicators as follows; arrival to consultation
time by neurologist (door-to-doctor) time, arrival to tPA administration (door-to-needle) time, and arrival
to intra-arterial thrombolysis (door-to-IA) time. We compared the performance of time indicators during 6
months with that of before implementation for the same months. The difference of NIH stroke scale (NIHSS)
between administration and discharge was selected for comparing short-term clinical outcome between two
groups.
Results: A consecutive series of 282 patients with acute ischemic stroke were collected during the study
period. Among them, 125 patients were assigned to ‘before CP ’ group and 157 to ‘after CP’ group. Median
of Door-to-doctor time was significantly reduced after implementation of CP; 45 min (IQR, 25 to 69) vs. 17
(12 to 27) (p<0.001). Median of door-to-needle time was also significantly reduced; 58 (49 to 99) vs. 47 (40
to 59) (p=0.003). However, median of door-to-IA time was failed to reduce; 2.0 h (1.4 to 3.1) vs. 1.9 (1.6 to
2.2) (p=0.445). The number of patients who were treated with thrombolytic therapy slightly increased from
24.8% (31/125) to 25.4% (40/157) and especially, rate of intra-arterial thrombolytic therapy significantly
increase from 8.8%(11/125) to 15.2%(24/157). The analyses about the difference of clinical outcome between
two groups by generalized estimating equation (GEE) showed that there was no significant improvement
(p=0.09) in terms of short-term clinical outcome which was assessed by initial and discharge NIHSS.
Conclusions: Our study suggests that the acute stroke CP might be effective in reducing door-to-doctor
and door-to-needle time although it could not lead to improvement of clinical outcome.

216 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-100

Effect of Cilostazol, a selective inhibitor of phosphodierastaze 3, in the
prevention of cerebral vaospasm following aneurysmal subarachnoid
hemorrhage: A randomized, double-blind, placebo-controlled trial
Hiroki Ohkuma, Naoya Mastuda, Masato Naraoka, Norihito Shimamura
Neurosurgery, Hirosaki University Graduate School of Medicine, Hirosaki, Japan

Purpose: There have been several clinical studies investigating efficacy of cilostazol on prevention of cerebral vasospasm after aneurysmal subarachnoid hemorrhage (aSAH). However, they showed dissociated
results, which may be due to non-unified basic managements of SAH, different timing of cilostazol administration, and lack of blinded assessment. The aim of this study was to investigate the efficacy of cilostazol on
cerebral vasospasm under more strict protocol.
Methods: This study was a prospective, randomized controlled trial with blinded outcome assessment,
performed at 3 neurosurgical institutions between 2011 and 2014. We enrolled 129 patients with aneurysmal SAH whose ruptured aneurysm was secured by neck clipping or endovascular coiling within 24 hours
after onset, and oral administration of placebo or cilostazol was started within 48 hours after onset. Digital
subtraction angiography (DSA) was performed on day 9 ± 2 post SAH or at the onset of symptomatic vasospasm (sVS). Angiographic vasospasm (aVS), sVS, cerebral infarction (CI), and outcome at 3 months were
compared between the control group (n=65) and the cilostazol group (n=64). Basic managements of SAH
were same between the groups.
Results: Backgrounds of the cases were not different between the groups. aVS and CI were less in the cilostazol group without statistically significant differences. sVS and poor outcome were significantly less in the
cilostazol group compared to the control group. Multivariate analysis using logistic regression revealed that
cilostazol use was independent predictors for reduction of sVS (OR=0.289, 95%CI=0.085-0.984, p=0.047)
and for reduction of poor outcomes (OR=0.177, 95%CI=0.042-0.742, p=0.018). Remarkable adverse events
were not seen by cilostazol use.
Conclusions: This clinical study showed that cilostazol could decrease sVS and poor outcome without significant reduction of aVS, which suggests that the efficacy of cilostazol depend not only on dilatation of the
major arteries but also on amelioration of microcirculation due to its anti-platelet effect.
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Impact of different operational definition on frequency of VCI in post-stroke
survivals
So Hyun Ahn1, Mi-Song Choi1, Hyun Chang Lee1, Min Ki Kim1, Sun Young Im1, Eun Joo Rhee1, Byung-Chul
Lee1, Mi Sun Oh1, Yeon Wook Kang2, Kyung-Ho Yu1
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Purpose: Vascular cognitive impairment (VCI) is prevalent in post-stroke survival and is increasingly recognised as an important outcome in observational studies and randomised trials. However, there is no consensus on how impairment should be defined, and numerous different criteria exist. Previous studies have
shown that different criteria for cognitive impairment impact on prevalence rates in epidemiological studies.
However, there are few data on how operational differences within established criteria affect measured impairment rates and the performance of cognitive tests particularly in post-stroke. We therefore evaluated the
effect of different operational definitions on measured rates of VCI tests in patients with TIA and stroke.
Methods: We prospectively enrolled 620 subjects with ischemic stroke within 7 days of symptom onset
among 899 patients who were consecutively admitted to 12 university hospitals in Korea. Neuropsychological
assessments using the 60-minute Korean VCIHS neuropsychological protocol were administered at 3 months
after stroke. Vascular dementia (VaD) was defined as dementia in post-stroke survivors without regard to
pre-stroke cognitive status, and vascular cognitive impairment non dementia (VCIND) was defined as cognitive impairment after stroke that does not meet the dementia criteria of Diagnostic and Statistical Manual
(DSM)-IV, Alzheimer’s Disease Diagnostic and Treatment Centers (ADDTC) and National Institute of Neurological Disorders and Stroke-Association Internationale pour la Recherche et l’Enseignement en Neurosciences (NINDS-AIREN). Different cut-offs (>7, >10 and >16 percentile) on a given test relative to published
norms were compared to define domain impairment according to various diagnostic criteria.
Results: Of the 620 patients, 506 were followed-up at 3 months after stroke. Of these, 353 (69.8%) were evaluated for cognitive function using the 60-minute Korean VCIHS neuropsychological protocol. Rates of VaD
ranged from 8.8% for at >7 percentile cut-off of cognitive domain to 11.9% at >16 percentile cut-off according to only DSM-IV criteria. As various diagnostic criteria, the proportion of VaD was also varied by DSMIV, ADDTC and NINDS-AIREN with use of 7 percentile cut-off (8.8%, 11.0% and 16.4%, consecutively).
Conclusions: Even within established criteria for VaD, differences in operational methodology result in
2-fold variation in VaD estimates. Our findings have implications for sample size and adjusted relative risk
calculations in randomised trials and for comparisons between studies.
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Fully recovered DWI-negative ischemic lesion: Is it really recovered?
Ye-Ji Kwon, Kyung-hee Cho
Neurology, Korea University Medical Center, Seoul, Korea

Purpose: Although diffusion-weighted magnetic resonance imaging (DWI MRI) has been considered as a
diagnostic tool for acute ischemic stroke, its limitation on detecting hyperacute stroke was often discussed in
previous reports. Electroencephalography (EEG), however, is delicate to provide functional state of the brain
as synchronized to the elctrophysiological event before MRI can detect. Here we describe two patients who
were fully recovered from initial stroke symptoms after administration of intravenous recombinant tissue
plasminogen activator (rt-PA) and had normal findings on DWI MRI, but abnormal EEG findings.
Case 1: A 42-year old man was admitted. On our initial examination, moderate Wernicke aphasia and mild
right central type facial palsy were noted. Brain computerized tomography (CT) was unremarkable. We administered intravenous rt-PA, an hour from the onset. His CT angiography showed no significant stenosis,
but his CT perfusion indicated possible ischemic penumbra at left middle cerebral artery (MCA) inferior
divisional territory. His symptoms were fully recovered approximately six hours after rt-PA administration,
and his DWI, which was taken 24 hours from the initial attack, revealed no diffusion-restricted area. However his EEG, on the second day, showed intermittent slow (5-6Hz) on the left hemisphere, specifically a sharp
transient spike on his left parietotemporal area.
Case 2: A 74-year old woman was admitted with a sudden comprehension difficulty along with confusion.
Neurological examination showed that she had global aphasia with left motor weakness and subtle sensory
loss. She was found as mute from the nap two hours ago. Her brain CT revealed no specific abnormal lesion.
Followed brain CT angiography revealed no significant stenosis, but CT perfusion suggested possible ischemic penumbra at left MCA territory. Her symptoms were completely recovered after full dosage of rt-PA
applied. However, follow-up DWI revealed no acute ischemic lesion. We further evaluated her EEG on the
third day, and it revealed intermittent slow in the both temporal area (left dominant).
Conclusions: DWI-based diagnosis of cerebral infarction focuses on structural changes of neurons. The
damage limited to the synapses, such as in ischemic penumbra, does not result DWI changes, but shows various changes in the EEG. In fact, there is a long-lasting defect of synaptic transmission in the penumbra even
though it was salvage after blood flow restored, thus it results delayed EEG abnormality even after symptoms
recovered. Our cases show that sequence follow-up EEG would be valuable for the stroke patients without
DWI lesion.
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Asymmetric skin temperature after pure motor stroke
Jongmin Song1, Sung Hyuk Heo1, Dae-il Chang1, Woo-Suk Choi2, Kyung Cheon Chung3, Sang-Hee Cho4
1

Neurology, Kyung Hee University College of Medicine, Seoul, Korea, 2Radiology, Kyung Hee University College of Medicine, Seoul,
Korea, 3Neurology, Dongin Hospital, Gangneung, Korea, 4Neurology, Semyung Christianity Hospital, Pohang, Korea

Purpose: Vasomotor changes and sympathetic dysfunction may occur after acute ischemic stroke. Some patients complain of distressing coldness of the hemiplegic arm and leg, and most of them had a hemispheric
or brain stem infarction.
Methods: Here, we report a patient with acute hemiparesis and decreased skin temperature after basal ganglia infarction.
Results: A 62-year-old man suddenly developed dysarthria and right-sided hemiparesis. He did not have
any significant medical histories. On admission, his vital signs were stable. Neurologic examination demonstrated a central type facial palsy on the right side and grade 3 and 4 weakness of the right upper and lower
extremities, respectively. Initial NIH stroke scale was 5. Brain MRI with diffusion-weighted image (DWI)
showed an acute lacunar infarction involving basal ganglia, and no vascular abnormality was seen in MRA.
Two days after onset, he also felt coolness in his right hemibody, especially in right hand. He did not have any
somatosensory dysfunction consisting of light touch, pain, thermal sensation, and position and vibration
sense. Skin temperatures in both side were measured at rest, and the temperature on the right arm was only
decreased to 35.7 ℃. Infrared thermography showed a decrease (about 2℃) in the skin temperature of the
right hemibody rather than opposite side, especially in arm and leg. As his motor power was improved, his
feeling coolness of right hemibody was slowly improved together. The difference of temperatures between
both sides was slightly decreased after 2 weeks.
Conclusions: A decrease in the subcortical inhibitory effect on the vasomotor neurons can result in increased vasoconstrictor tone with decreased cutaneous blood flow and skin temperature on the side opposite
to the infarction.
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Impact of carotid endarterectomy on mild (≤50%) carotid stenosis with
unstable plaque
Keitaro Shiraishi
Department of Neurosurgery, Graduate School of Medicine and Pharmaceutical Science, University of Toyama, Toyama, Japan/Asia,
Japan

Purpose: Previous multicenter randomized clinical trials(RCTs)have shown that carotid endarterectomy(CEA)significantly reduces the risk of further ischemic stroke, when compared with medical treatment in
patients with high-grade carotid stenosis. However, recent studies have clarified that the patients with lowgrade carotid stenosis are also at higher risk for ischemic stroke when the plaque component is unstable. In
this study, therefore, we reviewed clinical results of CEA for symptomatic mild (≤50%) carotid stenosis.
Methods: This study included 10 patients who underwent CEA for symptomatic mild (≤50%) carotid stenosis at our hospital between April 2012 and August 2015. There were 9 males and one female. Their mean
age was 71.5︎ years, ranging from 63 to 79 years. All of them experienced TIA (n=1) or minor ischemic stroke
(n=9). Of these 10 patients, 7 developed these cerebrovascular events in spite of antiplatelet therapy. Using
T1-weighted image and time-of-flight (TOF) source image, plaque component was precisely evaluated in all
10 patients. CEA was performed under near infrared spectroscopy (NIRS) monitoring and routine internal
shunting.
Results: Mean degree of carotid stenosis was 38.6% (20-50%) on NASCET criteria. MR imaging revealed
unstable plaque in all 10 patients, including lipid-rich plaque (n=3) or intraplaque hemorrhage (IPH,
n=6). Postoperative course was uneventful. No further TIA/ischemic stroke was observed during a mean
follow-up period of 18.8 months, ranging from 8 to 32 months.
Conclusions: Mild (≤50%) carotid stenosis with unstable plaque is at higher risk for TIA or ischemic stroke.
CEA is a safe and effective strategy to prevent further ischemic episode in patients with mild (≤50%) carotid
stenosis with unstable plaque. MR plaque imaging is quite useful to identify high-risk mild (≤50%) carotid
stenosis.
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Imaging outcomes and associated factors in cervicocerebral artery
dissection
Min-Gyeong Kim1, Jung-im Gwon1, Kyung-yoon Eah2, Jun Lee1
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Purpose: Cervicocerebral artery dissection is a common cause of ischemic stroke in young adults and accounts for 10-25% of strokes. We aim to identify the imaging outcomes of cervicocerebral artery dissection
and prognostic factors which influence improving the imaging outcome.
Methods: We included 162 consecutive patients diagnosed with cervicocerebral artery dissection on baseline vascular images from January 2004 through December 2014. Demographic characteristics, putative
risk factors, lesion sites, and modes of therapeutic interventions were collected. Imaging findings on the
baseline were obtained within 7 days after symptoms onset and follow-up vascular images were performed
at 1 month, 3 months, 6 months, or 1 year. We compared the radiological features of the first and follow-up
images and the degrees of recovery (complete or partial recovery) between baseline and follow-up vascular
images.
Results: A total of 70 patients who underwent baseline and 6 months or a year vascular imaging was compared for these analyses. The patient mean was 48 (SD 11), and the number of female was 21 (30%). The
median interval between baseline symptoms onset and the first vascular imaging was within a day (IQR 0,
1). Median baseline NIHSS score was 1 (IQR 0, 3). The proportion of patients with hypertension, diabetes
mellitus and dyslipidemia were 43.3%, 8.6% and 11.4%, respectively. Regarding the lesion sites, a dissection
was more common in the intracranial (82.9%, 95% CI 72% to 90%) than the extracranial arteries (17.1%,
95% CI 10% to 28%). The baseline vascular images identified an aneurysm in 40% (95% CI 29% to 52%),
stenosis or occlusion in 77.1% (95% CI 65% to 86%) and occlusion in 21.4% (95% CI 13% to 31%). Follow-up images showed complete improvement of the dissected vessels in 77.8% (95% CI 40% to 96%) at 3
month and 83.3% (95% CI 51% to 91%) at 6 months. In the multivariate analysis, the odds ratio for complete or partial improvement on the follow-up vascular images from vertebral artery was 0.16 (95% CI 0.480.52, p=0.002) and from dyslipidemia was 0.09 (95% CI 0.01 to 0.94, p=0.045) after adjustment for the age,
gender.
Conclusions: In patients who diagnosed with cervicocerebral artery dissection on baseline vascular images,
the rate of complete or partial improvement was over 80% on the 6-month or 1-year follow-up images. Dyslipidemia and vertebral artery dissection are poor prognostic factors for the recovery of the vascular lesion
after cervicocerebral artery dissection.
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Reemergence of stroke deficite with benzodiazepine: A case report
Kyung-Hyun Min2, Hyung-suk Lee1, Ho-seong Han1, Inha Kim2, Sejin Yang2, Jinhyun Kim2, Min-ju Yeo2,
Dong-Ick Shin2
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Purpose: After receiving sedatives, especially benzodiazepine, patients who have sustained a neurological
injury due to stroke and then improved may experience transient reemergence of their syndromes. The exact
mechanism is uncertain and those cases are rarely reported. Here, we present a unusual case of reemergence
of stroke deficit after benzodiazepine use.
Methods: A 73-year-old woman who have experienced a transient left side hemiparesis 5 years ago, was
brought to the emergency room due to an altered mentality. She took a lot of sedatives for suicidal attempt.
Initially she was stuporous.
Results: A CT scan showed no abnormality. An EEG revealed continuous beta activities. A urine toxicology
screening test showed positive result on the benzodiazepine. She became alert after flumazenil injection but
came back into stupor soon. Under the diagnosis of benzodiazepine intoxication, conservative management
was started. At the second day after admission, she was drowsy and had left hemiparesis. A MR imaging was
done and it showed no acute lesion. However, there was a cystic parenchymal defect on right periventricular
white matter seemed to be chronic infarction. On the sixth day after admission, she became alert and did not
show any motor weakness.
Conclusions: There are some reports and investigations about exacerbation or unmasking of neurologic
deficit by sedatives. If a patient who had previous stroke history shows similar symptom and decreased mentality, we must consider whether the patient takes sedatives, at first.
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Large infarcts volume on initial magnetic resonance imaging predicts futile
thrombolysis
Hyun-Wook Nah, Dae-hyun Kim, Myung-jin Kang, Jae-hyung Choi, Hyun-seok Park, Jae-Kwan Cha
Cerebrovascular center, Dong-A University Hospital, Busan, Korea

Purpose: Although intravenous alteplase is the standard treatment for acute ischemic stroke, it is well recognized that it fails to improve outcome in a subset of patients. We sought to investigate the rate of and clinical
factors associated with futile thrombolysis.
Methods: Consecutive patients who were treated with intravenous alteplase, had cerebral infarction in the
anterior circulation, and took initial MRI including diffusion-weighted imaging (DWI) and magnetic resonance angiography were analyzed. Alteplase were started while the patients were taking the MRI. In case of
proximal intracranial vessel occlusion, 24-hour follow-up brain imaging was performed to assess the recanalization. Futile thrombolysis was defined by the occurrence of unfavorable outcome (mRS score of 3 or more
at 3 months) despite the thrombolytic therapy.
Results: A total of 378 patients were included. The median (interquartile rage) onset to MRI and onset to
needle time were 115 (74-156) and 130 (86-167) minutes, respectively. Of the 246 patients who had proximal
large artery occlusion, 74 patients (30.1%) showed recanalization failure. Unfavorable outcome was observed
in 178 (47.1%) patients. DWI lesion volume (odds ratio [OR], 1.03; 95% confidence interval [CI], 1.02–1.05),
initial NIHSS (OR, 1.15; 95% CI, 1.08–1.22), non-recanalization of large vessel (OR, 10.91; 95% CI, 4.5126.42), symptomatic hemorrhagic transformation (OR, 45.93; 95% CI, 5.40–390.60), and hypertension
(OR, 2.03; 95% CI, 1.12–3.69) were independent predictors of unfavorable outcome. After excluding the
recanalization failure cases, DWI lesion volume larger than 50.7 cc were cut-off values to predict unfavorable
outcome with a specificity of 98.9%.
Conclusions: Initial DWI lesion volume is an important predictor of unfavorable outcome in acute stroke
patients who receive thrombolytic therapy. A large DWI lesion volume on the initial MRI is highly associated
with futile thrombolysis.
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Severe white matter hyperintensity is associated with long-term mortality
in ischemic stroke patients with atrial fibrillation
Ki Hoon Kim, Seong Ho Jeong, Sungwoo Kang, Jang-Hyun Baek, Joonsang Yoo, Young Dae Kim, Dongbeom
Song, Ji Hoe Heo, Hyo Suk Nam
Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

Purpose: Atrial fibrillation is the most common cause of cardioembolic stroke and is associated with poor
prognosis in survivors after ischemic stroke. White matter hyperintensity (WMH) is frequently found in
elderly and it is associated with an increased mortality in patients with stroke. However, WMH burdens are
close linked with lacunar infarction, little is known the association between WMH and cardioembolic stroke.
We hypothesized that burdens of WMH may impact on long-term mortality in ischemic stroke patients with
atrial fibrillation.
Methods: Consecutive ischemic stroke patients were enrolled and followed up until December 2013. During
admission systematic evaluation was underwent to uncover stroke etiologies. Every patient was evaluated
with 12-lead electrocardiography (ECG). Most patients additionally underwent continuous ECG monitoring
in stroke unit or Holter monitoring. Long-term mortality and causes of death were identified using death
certificates from the Korean National Statistical Office, chart reviews, or regular interview for stroke cohort.
The WMH was determined using FLAIR MRI and assessed according to Fazekas’ score. A Fazekas’ score ≥2
was regarded as severe WMH.
Results: For 7 years, a total of 2732 patients with their first-ever ischemic stroke were registered to Yonsei
Stroke Registry. Among them, 538 (19.7%) patients had more than one potential cardiac sources of embolism. Atrial fibrillation was present in 342 (63.8%) patients. After excluding 96 patients without FLAIR image,
246 patients were enrolled and followed-up for a median of 6.6 years (IQR, 1.8-8.4). The median age of the
patients was 68 years (IQR, 62–77). Severe WMHs were found in 109 (44.3%) patients. The Kaplan-Meier
survival analysis showed that old age, initial NIHSS score, and severe WMH were associated with long-term
mortality. The Cox regression analysis revealed that old age and initial NIHSS score were independent predictors of long-term mortality. We performed a sensitivity analysis for the atrial fibrillation patients younger
than 70. Sensitivity analysis using the Cox regression analysis revealed that severe WMH were associated with
long-term mortality along with older age and initial NIHSS score. The existence of severe WMH showed
twice higher mortality rate compared to those without (HR 1.92, 95% CI, 1.06 – 3.50).
Conclusions: We demonstrated that the WMH were independently associated with the long-term mortality
in younger patients with atrial fibrillation. Burdens of both cardioembolism and small artery disease may
affect long-term mortality in patients with atrial fibrillation.
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Uncommon stroke mimics treated with intravenous tissue plasminogen
activator
Hyung Geun Oh, Dushin Jeong
Neurology, Soonchunhyang University College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Purpose: Patients who present with symptoms mimicking ischemic stroke (IS), but have a different diagnosis, are known as stroke mimics (SM). The necessity for rapid administration of intravenous thrombolysis
in patients with acute IS may lead to treatment of patients with conditions mimicking stroke. A variable proportion of patients with SM (1.4-14%) are currently treated with intravenous tissue plasminogen activator
therapy (IV-tPA). The outcome of these patients is generally favorable and complications are rather infrequent.
Methods: A prospective registry was assembled with patients treated with IV-tPA at our hospital from July
2006 to Jun 2015. We retrospectively analyzed the clinical characteristics of SM, safety (symptomatic intracranial hemorrhage and mortality) and outcome measures (modified Rankin Scale at 3 months, mRS).
Results: 284 patients were treated with IV-tPA during the study period, 16 (5.6%) were SM. The etiology
of SM was conversion disorder (1), cervical cord injury presenting hemiparesis (1), decreased mentality like
posterior circulation stroke (4), old traumatic brain injury presenting hemiparesis (2), aphasic seizure (1),
transient ischemic attack after IV-tPA (7). No intracranial hemorrhage or disability (functional outcome at 3
months, mRS >2) was recorded in any SM patient.
Conclusions: The use of intravenous thrombolysis appears to be safe in our uncommon SM patients, and
prognosis is favorable. The safety of thrombolysis in even uncommon SM suggests that delaying or withholding treatment may be inappropriate.
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Hyperacute stroke occured in a patient with an operation history of aortic
dissection
Hanul Park, Dong Hoon Shin
Neurology, Gachon university Gil Medical Center, Incheon, Korea

Purpose: Intravenous thrombolysis(IVT) for acute ischemic stroke(AIS) is strongly contraindicated in concomitant aortic dissection as it could lead to aortic rupture causing hemopericardium and cardiac tamponade or postpone a life-saving surgical procedure. However, IVT for AIS occured in a patient who received
surgical correction of AAD has never been reported in previous literature.
Methods: We describe a hyperacute ischemic stroke patient with a remote surgical history of AAD in whom
treated with IVT.
Results: A 48-year-old man presented to the emergency department with acute left-sided weakness and
slurred speech within 4.5 hours from symptom onset. He had a history of AAD (DeBakey type 1) received
surgical correction 1 year ago. He took neither antiplatelet nor anticoagulation. Neurological examination
disclosed severe left-sided hemiparesis, dysarthria, left-sided hemineglect, and right -gaze preponderance.  He
was afebrile, with a blood pressure of 177/105 mmHg and a hear rate of 82 bpm. Chest X-ray and 12-lead
EKG were normal. Initial laboratory evaluation demonstrate no definite abnormal finding Brain computed
tomography showed hypodensities in the right frontotemporal area without any hemorrhagic findings. Having no contraindications for usage of IVT, so he had a thrombolytic agent treatment. After that, he tooked
the brain CT angiography to consider the IA thrombectomy treatment (Figure 1). CTA showed Rt M1 occlusion with aortic dissection extending into the bilateral CCA . He admitted to the stroke unit right away to
close monitoring not only neurologic status but also vital sign. In just 6 hours later, his motor weakness was
deteriorated (GII/IV-> GI/II) so he underwent the brain CT quickly (Figure 2). He was transferred to neurosurgery department to removal of the hemorrhage .ICH was decreased, and the patient was discharged to
rehabilitation center 15 days after his acute presentation.
Conclusions: We speculated that the patient in the case might have some sort of connective tissue disorder, but nothing has been identified. Despite the fact that vessel imaging is not required for thrombolytic
therapy, early vessel imaging was taken into account if the patients had an abnormal aorta. The present case
highlights the cautious use of IVT even AAD was corrected by surgical treatment.
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N-terminal pro-Brain natriuretic peptide predicts short-term functional
outcome in acute ischemic stroke with decreased glomerular filtration rate
Meyung Kug Kim, Dae Seung Lee, Yoon Suk Ha, Bong Goo Yoo
Neurology, Kosin University College of Medicine, Busan, Korea

Purpose: N-terminal pro-brain natriuretic peptide (NT-proBNP) is biomarkers and predictors of poor outcome in cardiovascular disease. Patients with decreased renal function are at increased risk of cardiovascular
disease. The prognostic value of NT-proBNP in acute ischemic stroke according to glomerular filtration rate
(GFR) remains controversial. We sought to determine whether NT-proBNP were associated with short-term
functional outcome after acute ischemic stroke according to GFR.
Methods: We retrospectively evaluated fasting serum NT-proBNP and GFR in consecutive 224 patients
(63.8% men, mean age 64.37±12.95 years) within 3 days after the onset of acute ischemic stroke. Renal function was calculated by estimated GFR (eGFR) using Modification of Diet in Renal Disease (MDRD) study
equation. Outcomes were measured as 3-month modified Rankin scale (mRS) score. A good functional
outcome was defined as a mRS of 0-2 points, whereas a poor outcome was defined as a mRS of >2 points.
Multivariate logistic regression was used to assess association between the clinical and serological parameters
including NT-proBNP and mRS scores based on eGFR tertile (≤80, 81-103, and ≥104 mL/min/1.73 m2).
Results: Patients with lower eGFR had significantly higher age, total cholesterol level, NT-proBNP, fibrinogen, NIHSS score on admission and mRS on 3 months, and presence of hypertension, coronary artery
disease and atrial fibrillation (p<0.05). The cut-off value of NT-proBNP in eGFR ≤80 mL/min/1.73m2 group
for prediction of poor outcome was 533.5 pg/mL (sensitivity 0.60 and specificity 0.837). In the multivariated
linear regression analysis in eGFR ≤80 mL/min/1.73m2 group, mRS on 3 months is independently associated with total cholesterol level (OR; 55.102, 95% CI; 3.597-844.129, p=0.004), NT-proBNP of ≥533.5 pg/mL
(OR; 14.029, 95% CI; 1.379-142.726, p=0.026) and NIHSS score on admission (OR 2.191, 95% CI; 1.3233.628, p=0.002). The NT-proBNP was not predictive of short term functional outcome in GFR >80 mL/
min/1.73m2.
Conclusions: The NT-proBNP predicts short-term functional outcome in acute ischemic stroke with decreased eGFR.
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Long-term functional outcome in patients with SAH compared with ICH
Bo-Ram Kim, You-na Yang, Hyuntae Kim, Min Jeong Kim, Jongmin Lee
Department of Rehabilitation Medicine, Konkuk University Medical Center and Konkuk University School of Medicine, Seoul, Korea

Purpose: Some studies show that patients with SAH have a better clinical outcome than ICH patients, but
long-term clinical recovery following SAH compared with ICH have not been well studied. The aim of this
study is to evaluate the long-term clinical outcomes between SAH and ICH groups, and the patterns of the
recovery of the both groups depend on their initial severity.
Methods: Spontaneous and first-ever hemorrhagic stroke patients who were admitted to the rehabilitation
unit between August 2012 and May 2014 were included. The primary outcome of this study is Fugl-Meyer
Assessment(FMA), and the secondary outcomes are Mini Mental Status Examination (MMSE), Modified
Barthel Index(MBI), and Functional Ambulation Category (FAC). Subjects were classified into SAH group
and ICH group, and the clinical outcomes of initial, 6month, 12month of both groups were compared.
Moreover, both SAH group and ICH group were divided into a mild group and a moderate to severe group
according to the initial neurological severity (FMA), and each group, which was divided by the severity, was
evaluated on its long-term clinical outcomes as stated above.
Results: 69 patients (43 men, 26 women, 36 SAH, 33 ICH) were enrolled in this study. The mean age of
SAH and ICH groups were 45.72 ± 11.68 and 53.97 ± 12.95 years-old (T-test, p<0.05), and a ratio of male to
female was 22:14 in SAH group and 21:12 in ICH group. Although the initial neurological severity between
the SAH group and the ICH group have no differences (T-test, p>0.05), SAH group had better recovery of
FMA, MMSE, MBI, FAC at 6 and 12 months. (T-test, p<0.05) Moreover, the recovery of initially moderate to
severe SAH group almost caught up the clinical improvement of mild SAH group after 6months; otherwise,
initially moderate to severe ICH group had poor recovery patterns from beginning to end. (RMANOVA
p<0.05)
Conclusions: This study suggests that the overall long-term recovery of SAH group was better than that of
ICH group, and the initially moderate to severe SAH patients showed a good recovery in 6months, similar to
the clinical improvement of the initially mild group.
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A recurrent stroke stabilization after using novel oral anti-coagulant
Sang Woo Han, Sang Won Ha, Seung Min Kim, Jeung Ho Han, Doo Eung Kim
Neurology, Veterans Health Service Medical Center, Seoul, Korea

Purpose: Novel Oral Anti-Coagulant (NOAC) is recommended prevention of stroke caused by non-valvular atrial fibrillation. The role of NOAC in other types of stroke is controversial. We report a case of using
Novel Oral Anti-Coagulant NOAC for the patient of recurrent bilateral posterior circulation infarction of
undertermined etiology. We report that the case that a patient who had 8 times recurrence of non cardioembolic stroke only at the posterior circulation, and he has been stabilized after using NOAC.
Methods: A 68 year old man developed sudden onset of vertigo, nausea and vomiting was admitted to our
hospital. On admission, the patient had neruologic deficit dysarthria, gait ataxia followed by marked vertigo.
He had hypertension and diabetes mellitus and he was treated with antiplatlet. Brain magnetic resonance
imaging(MRI) showed acute right cerebellar hemorrhagic infarction. Brain magnetic reconance angiography(MRA) revealed occulusion of right vertebral artery and focal stenosis in both P1. Laboratory data on
admission showed normal values. An echocardiogram and transthoracic echocardiogram was non specific
except concentric LVH. We decided stop antiplatelet and observation. Patient’s neurologic symptoms showed
improvement, and he was discharged. But he was readmitted only a week after being discharged for right visual field defect. MRI showed acute infarction of left occipital lobe and right cerebellum. No interval change
in MRA. After hospitalization, his neurologic symptoms and signs showed fluctuative pattern. We checked
brain MRI image every whenever the patient’s symptom was worsened through 5 times. MRI image revealed
newly onset recent infarction 5 times (Fig). We tried mono, dual and triple antiplatelet agent, but recurrence
of infarction was continued. Laboratory data, echocardiogram, platelet resistance test and all serological
marker were negative too. we had decided try anticoagulation. Because of his initial infarction was hemorrhagic stroke, we chose Dabigatran instead of conventional Warfarin. After started to take Dabigatran, the
patient’s symptoms was stabilized and follow up image also shows no other newly appearing infarction.
Conclusions: Anticoagulation is not regarded more superior than antiplatlet. However, it’s obvious that it
has slight effect on decrease of arterial thrombogenesis. NOAC could be the alternative if it recurrs within
a short period despite of antiplatet usage, and the patient who is difficult to be taken warfarin because of
the concern about hemorrhagic complication. Even if the atrial fibrillation is not found or the cause is not
cleared, NOAC is worthy to be considered as an alternative.
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Association between intensity of anticoagulation and presence of major
vessel occlusion in cardioembolic high risk patients treated with warfarin
Jun Young Chang1, Kyu Sun Yum2, Jin-heon Jeong3, Jeong-ho Hong4, Min-ju Yeo3, Moon-Ku Han1
1

Department of Neurology, Seoul National University Bundang Hospital, Seongnam, Korea, 2Departement of Neurology, Konyang
University Hospital, Daejeon, Korea, 3Departement of Neurology, Chungbuk University Hospital, Cheongju, Korea, 4Departement of
Neurology, Keimyung University Hospital, Daegu, Korea

Purpose: To investigate whether intensity of anticoagulation could predict presence of major vessel occlusion in cardioembolic high risk patients taking warfarin.
Methods: We reviewed the prospectively enrolled stroke registry between April 2008 and March 2015. A
total of 178 cardioembolic stroke patients who were taking warfarin and presented within 24 hours from
symptom onset were included in the analysis. Baseline characteristics including INR, initial NIHSS and vascular, cardioembolic risk factors were compared between the group with major vessel occlusion and without.
The association between the presence of major vessel occlusion and INR level were evaluated and adjusted
odds ratio was calculated.    
Results: Major vessel occlusion was found in 58 (32.6%) of the study populations. Initial INR level was significantly lower and time from symptom onset to arrival was significantly less in patients with major vessel
occlusion (INR; 1.3 ± 0.3 vs. 1.6 ± 0.8, p=0.02, symptom onset to arrival time; 59 (33–119) vs. 132 (60.5–393.5),
p<0.01). Initial neurological deficit was significantly more severe in patients with major vessel occlusion (14.6
± 7.2 vs. 7.8 ± 7.6, p<0.01). The proportion of vascular, cardioembolic risk factors, and favorable outcome
at 3month was not different according to the major vessel occlusion. In multivariable modes adjusted for
initial NIHSS and time from symptom onset to arrival, lower INR level was significantly associated with the
presence of major vessel occlusion (adjusted OR 0.26, 95% CI 0.10–0.70). The proportion of favorable functional outcome at 3 month was not different between the groups.
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Conclusions: Low initial INR level,
severe neurological deficits at baseline
were associated with the presence of
acute major vessel occlusion in cardioembolic high risk patients taking
warfarin, which need subsequent
thrombolytic therapy when applicable.
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Stres hyperglycemia did not affect the long-term functional outcome in nondiabetic ischemic stroke
Jin A Yoon, Yong-il Shin, Deog Young Kim, Min Kyun Sohn, Jongmin Lee, Sam-gyu Lee, Yang-soo Lee, Eun
Young Han, Min Cheol Joo, Gyung-jae Oh, Won Hyuk Chang, Yun-hee Kim, Minsu Park
Department of Rehabilitation Medicine, Pusan National University College of Medicine, Pusan National University Yangsan Hospital,
Yangsan, Korea

Purpose: To investigate the potential predictors of the long-term functional outcomes in non-diabetic ischemic
stroke patients with stress hyperglycemia, as well as the prognosis among patients receiving rehabilitation.
Methods: The Korean Stroke Cohort for Functioning and Rehabilitation (KOSCO) is a large, multi-center,
prospective cohort study of all acute first-time stroke patients admitted to participating hospitals in 9 areas
of Korea. From KOSCO, non-diabetic ischemic stroke patients were recruited and divided into 2 groups:
non-diabetics without (n=562) and with stress hyperglycemia (n=165). Stress hyperglycemia was defined
as a glucose level >8 mmol/L (144 mg/dL) upon admission. Functional assessments were performed 7 days,
and 3, 6, and 12 months after stroke onset. Next, the patients who received intensive rehabilitation treatment
were subdivided into patients without (n=128) and with stress hyperglycemia (n=37), and the functional
outcomes were compared.
Results: There were no significant differences of baseline characteristics between groups.Further, analysis
of the linear correlation between the initial NIHSS score and glucose level showed no significance. We also
compared the degree of serial improvement of extremity functioning
and the performance of daily activities and found no significant differences in the functional assessments
between the groups, including in
the NIHSS, MMSE, FMA, FAC,
mRS, MBI, and FIM at 7 days and 3,
6, and 12 months.
Conclusions: Glucose level of
non-diabetic ischemic stroke patients no significant correlation with
initial NIHSS score. In addition,
long-term effects of stress hyperglycemia in non-diabetic ischemic
stroke patients were not significant.
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Effect of stress hyperglycemia and intensive rehabilitation therapy in patients
with non-diabetic hemorrhagic stroke: Korean stroke cohort for functioning
and rehabilitation
Yong-il Shin, Jin A Yoon, Deog Young Kim, Min Kyun Sohn, Jongmin Lee, Sam-gyu Lee, Yang-soo Lee, Eun
Young Han, Min Cheol Joo, Gyung-jae Oh, Won Hyuk Chang, Yun-hee Kim
Department of Rehabilitation Medicine, Pusan National University College of Medicine, Pusan National University Yangsan Hospital,
Yangsan, Korea

Purpose: A good percentage of acute stroke patients are hyperglycemic, but the effect of hyperglycemia on
stroke outcomes remains controversial.We investigated the effect of stress hyperglycemia on the functional
outcomes of non-diabetic hemorrhagic stroke and usefulness of intensive rehabilitation in patients with
stress hyperglycemia.
Methods: Korean Stroke Cohort for Functioning and Rehabilitation (KOSCO) is a large, multi-center, prospective cohort study of all acute first-time stroke patients admitted to participating hospitals in nine distinct
areas of Korea. From KOSCO, non-diabetic hemorrhagic stroke patients were recruited and divided into two
groups: intracerebral hemorrhage (ICH) (n = 151) or subarachnoid hemorrhage (SAH) (n = 123) group.
Each group was further divided into the “non-diabetics with hyperglycemia stress” group and “non-diabetics without stress hyperglycemia” group. Functional assessments were performed at 7 days and 3, 5, and
12 months after stroke onset. Serial functional outcome in patients with stress hyperglycemia who received
intensive rehabilitation treatment was compared to those who did not receive this treatment.
Results: For SAH group, patients with stress hyperglycemia had worse NIHSS, K-MMSE, FMA, and FAC
scores at all time points. There was no significant difference in performance between ICH patients with or
without stress hyperglycemia. After intensive rehabilitation treatment, SAH patients with stress hyperglycemia performed better on the FAC. ICH patients with stress hyperglycemia who received intensive rehabilitation performed better on the NIHSS, FMA, and FIM .
Conclusions: Stress hyperglycemia affects the long-term prognosis of non-diabetic SAH patients. In stress
hyperglycemia, intensive rehabilitation enhances functional improvement after stroke.
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Undergraduate nursing students’ awareness of stroke and their behavior
regarding stroke management in Korea
Md Islam, Euigeum Oh, Sanghee Kim
Clinical Nursing, Yonsei University College of Nursing, Seoul, Korea

Purpose: Stroke is a significant cause of death and disability that place considerable burden on societies and
health care system.The aim of this study was to examine the level of 4th grade undergraduate nursing students’ awareness of stroke and their behavior regarding stroke management at two university nursing schools
in Korea.
Methods: A descriptive cross-sectional design was used. One hundred and forty four 4th grade undergraduate nursing students were conveniently selected from two university nursing schools located in the urban area
of Seoul in Korea. The data were collected using a set of questionnaires which included the 20 items of Nursing Students Awareness of Stroke Risk Factor Questionnaire,16 items of Nursing Students Warning Sign of
Stroke Questionnaire,1 item of Nursing Students Behavior on First Action for Stroke Questionnaire,and 30
items of Nursing Students Special Management of Stroke Questionnaire from December 2014 to February
2015. Total score of awareness level of stroke risk factor ranged from 0-20, the total score of awareness level
of warning sign of stroke ranged from 0-16, and the total score of behavior level of special management of
stroke were ranged from 0-30. The descriptive statistics and the Pearson’s Product-moment Correlation-coefficient were used.
Results: The result showed that the mean score for nursing students awareness level of stroke risk factor
was at moderate level (M = 76.49, SD = 12.78) and their awareness level of warning sign was at very low level
(M = 34. 72, SD = 12.75). However, the mean score for nursing students behavior regarding first action for
stroke and special management of stroke were at very low level (M = 24.31, SD = 43.04 and M = 50.59, SD
= 14.21) respectively. There was a significant positive correlation found between nursing students awareness
of stroke risk factor (r = .264**, p<.001), warning sign of stroke (r = .367**, p<.001) and their behavior regarding special management of stroke. These findings indicated that nursing students low awareness level of
stroke was reflected into their low behavior level of stroke management.
Conclusions: Nursing students had moderate to very low level of awareness of stroke and their behavior
level of stroke management was also at very low. Work based education should be necessary to include in
the curriculum for increasing the nursing students’ awareness and behavior on stroke management as their
practicum preparedness.
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Clinical usefulness of the Scale for the Assessment and Rating of
Ataxia(SARA) in mild cerebellar infarction patients
Hyun Dong Kim, Mi Ja Eom, Jong Gil Kim, Hyun Woo Bae, Sung Won Choi
Department of Physical Medicine & Rehabilitation, School of Medicine, Inje University, Busan, Korea

Purpose: Ataxia, a neurological dysfunction of motor coordination, can affect not only motor function but
also activities of daily living such as gait and balance. In general, NIH stroke scale(NIHSS) has been used to
evaluate neurological status in patients with acute infarction. But it has only 1 subscale for the assessment of
limb ataxia. There is no subscale to assess truncal ataxia. The aim of this study was to evaluate clinical usefulness of the SARA in patients with mild cerebellar infarction. (NIHSS≤5)
Methods: We studied patients admitted to neurology department of our institution and referred to our
department with the primary diagnosis of acute cerebellar infarction from June 1, 2015 to June 30, 2015
who had first diagnosis of ischemic stroke, NIHSS≤5,
neurologic or radiological evidence of cerebellar infarction and no cognitive problem. Four patients met
inclusion and exclusion criteria. We characterized the
demographics, infarction side, territory and structure
of main lesion, SARA, berg balance scale (BBS), timed
up and go test (TUG). Primary outcome measure was
SARA and secondary outcome measure was correlation analysis between SARA and BBS or TUG.
Results: All participants commonly showed PCA territory, cerebellar infarction and abnormality of SARA
score. The SARA ranged from 1.5 to 18(7.63±7.18).
There was significant correlation between SARA and
BBS. (r=-1.00, p<0.01) There was no significant correlation between SARA and TUG, but positive correlation tendency was revealed. (r=0.8) (Figure 1)
Conclusions: Preliminary data suggests that SARA
may be useful ancillary tool to assess patients with
mild cerebellar infarction. (especially, truncal ataxia)

Fig. 1. Graphics of correlation analysis between
SARA score and BBS or TUG.
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Spinal dural arteriovenous malformation confused with progressive
myelopathy
Eu Jene Choi2, Dong Goo Lee1
1

Department of Biomedical Sciences, University of Waterloo, Waterloo, Ontario, Canada, 2Department of Neurology, Asan Medical Center,
Seoul, Korea

Purpose: Spinal dural arteriovenous fistula (SDAVF) is a rare vascular malformation of the spine. Those
who have spinal dural arteriovenous malformation (SDAVM) in their thoracic or lumbar spine may suffer
from severe neurological problems. A 66-year-old man, who felt weakness in his legs when hiking, checked
into an emergency room and did not find any neurological problems according to MR imaging. Later on,
however, we were able to diagnose SDAVF affecting both the thoracic and lumbar spine, using spine MRI
with enhancement. For treatment of his arteriovenous malformation, we performed total laminectomy from
T12 to L2 as well as feeding artery ligation with clipping. Eventually, the patient’s condition improved and he
was able to resume hiking.
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Clinical significance of fluid-attenuated inversion recovery hyperintense
vessel sign in borderzone infarction
Sam Yeol Ha1, Sung Eun Kim1, Kyong Jin Shin1, Jinse Park1, Kang Min Park1, Si Eun Kim1, Hyung Chan Kim1,
Jun-won Lee1, Hye-jin Paik2, Sung-cheol Jin3
1

Neurology, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea, 2 Radiology, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea, 3 Neurosurgery, Haeundae Paik Hospital, Inje University College of Medicine, Busan, Korea

Purpose: Vascular hyperintensities have been noted on fluid-attenuated inversion recovery (FLAIR) sequences obtained in the setting of acute stroke and intracranial steno-occlusive disease. The presence of
FLAIR vascular hyperintensity (FVH) likely represents discollaterals distal to arterial occlusion or stenosis.
The pathogenesis between internal and cortical borderzone infarct seems to be different. Here, we hypothesized that FVH shows different prognostic value according to type of borderzone infarction.
Methods: We reviewed 690 consecutive patients with ischemic stroke in the middle cerebral artery (MCA)
territory within seven days of symptom from March 2010 to June 2014. Internal borderzone (IBZ) and cortical borderzone (CBZ) infarcts were selected based on diffusion-weighted imaging to identify vascular territories. FVH was defined as the hyperintensity occurred distal to the occlusion or stenosis of ipsilateral large
vessel within infarcted MCA territory. We analyzed the relationship between patterns of HVS in the territory
of middle cerebral artery with IBZ and CBZ infarct and clinical presentation.
Results: We identified 62 CBZ infarct and 25 IBZ infarct patients. Compared with the CBZ infarct, IBZ had
a higher degree of FVH (52% vs 27%, p<0.05). FVH in the CBZ correlated with the higher initial NIHSS
score (median 4, p<0.05) and non-favorable 3months modified rankin scale (MRS ≥2, p<0.01) than the
patients without FVH. However, in the IBZ, FVH did not correlate with the higher initial NIHSS score or
non-favorable 3months MRS. In multivariate logistic regression, FVH in the CBZ group showed significant
correlation with non-favorable 3months outcome regardless of vessel status of severe stenosis or occlusion
(odds ratio=9.97, 95% CI, 1.5-64.0).
Conclusions: Hyperintense vessel signs on fluid-attenuated inversion recovery image seems to be associated
with severe clinical presentation and poor prognosis in the cortical borderzone infarcts rather than internal
borderzone.
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Unstable blood pressure of acute ischemic stroke and outcome
Jihoon Kang1, Hee-Joon Bae2
1

Department of Neurology, Samsung Changwon Hospital, Sungkyunkwan University School of Medicine, Changwon, Korea, 2Department
of Neurology, Seoul National University Bundang Hospital, Seoul National University, Seongnam, Korea

Purpose: We investigated how unstable BP is changed at acute stage of ischemic stroke and evaluated its
effect on stroke outcome.
Methods: Using the prospective stroke registry, we consecutively identified a series of patients who admitted at the Seoul National University Bundang Hospital within 24 hours of ischemic stroke onset since
2010. Change of BP was estimated by two steps: it was within 24-h standard deviation of systolic BP (SBPSD)
and second one was day-by-day course during first 3 days. The SBPSD at each day was divided into quartile
group. Primary outcome was 3-month poor functional status defined as modified Rankin Scale of 3 or more.
The association of each day SBPSD and primary outcome was analyzed with predetermined confounders.
Then, the effect of day-by-day course of SBPSD on primary outcome were analyzed by classification and
regression tree model.
Results: Of enrolled 2545 patients, mean age was 67.1 ± 13.5 years-old and median baseline NIHSS score
was 3 (interquartile range, 1- 9). The median SBPSD was 13.7 (11.0 – 16.8) at day 1 (D1), which decreased
to 11.9 (9.5 – 14.7) at D2 and 11.7 (9.2 – 14.6) mmHg at D3, while SBPmean maintained similarly between
132 and 134 mmHg. Effect of each day SBPSD on primary outcome was not changed by other days SBPSD
(Ps for interaction > 0.5). The highest quartiles of SBPSD referenced by the lowest quartiles at D2 and D3
increased 1.67 (1.14 – 2.44) and 1.43 (1.05 – 1.08) odds of primary outcome with adjustments. With cut-off
value of 15 mmHg or more, high SBPSD at D2 was largely associated with primary outcome (Figure).
Conclusions: In acute ischemic stroke, BP variability at acute stage is rapidly stabilized. Patients sustain or
return to the high variability state beyond first day, they would have a risk of poor outcome.
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Predictor for early neurological deterioration in lacunar infarction
Seoi Yeol Rhu, Young-mok Song
Department of Neurology, Dankook University, Cheonan, Korea

Purpose: Patients with lacunar infarction often show neurological deterioration during the acute period
of stroke. The aim of this study was to identify the predictors for early neurological deterioration (END) in
patients with lacunar infarction using the clinical variables and findings of diffusion-weighted imaging (DWI)
Methods: Consecutive 104 patients with acute lacunar infarction in the lenticulostriate artery territory, who
were admitted within 24 hours after onset between January 2010 and October 2014, were studied. END was
defined as a decrease of ≥1 point on the National Institutes of Health Stroke Scale (NIHSS) motor score or
≥2 points on the total NIHSS score during the first 7 days after stroke onset. Clinical characteristics including
initial NIHSS score, vascular risk factors, laboratory parameters and DWI findings including the size, location and shape of lacunar infarction were evaluated to identify predictors for END.
Results: END occurred in 25 (24%) patients with lacunar infarction. Initial NIHSS score (odds ratio, 1.47;
p=0.01), infarct slice number (odds ratio, 1.95; p<0.01) and irregular shape of infarction (odds ratio, 2.87;
p=0.048) were independently associated with END in multivariable logistic regression analysis. In receiver
operating characteristic curve analysis, the best
threshold for predicting END was the NIHSS
score of 4 points (sensitivity, 72%; specificity,
68%) and infarct slice number of 3 (sensitivity,
84%; specificity, 62%).
Conclusions: This study suggests that initial
NIHSS score, vertical extent of infarct, and irregular lesion shape are independent predictors
for END.
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Withdrawal of antiplatelet and anticoagulant therapy in the periprocedural
period : Harmful or safe?
Sang-Won Park, Seok Kyung Kwon, Sang Rae Lee, Jong Wan Park, Jae Hyuk Kwak, Jong Hwan Choi, Jin Suk
Kim
Neurology, Daegu Fatima Hospital, Daegu, Korea

Purpose: Neurologists are frequently asked to recommend whether practitioners should temporarily stop
anticoagulation(AC) and antiplatelet(AP) agents in patients with prior strokes or TIAs undergoing invasive
procedures. The balance of risks of recurrent vascular events with discontinuation of these agents vs increased periprocedural bleeding with continuation is often unclear, leading to variability in care and possibly
adverse outcomes. The objective of this study is to assess general neurologist’s approach to the management
of patients taking AP or AC agents who are undergoing invasive procedures.
Methods: This project is prospective and observational study between June 2013 and May 2015 in two
hospitals( 7 neurologists). During 2 years, 646 cases of ischemic stroke were identified and we evaluated the
association between oral administration of AP or AC agents and clinically significant complications within
14 days of the procedure.
Results: A total of 646 consecutive patients undergoing surgical procedures were analyzed. Patients with
ischemic stroke had small artery occlusion (56.2%) and large atherosclerosis (31.9%) as the etiologic stroke
mechanism. The AP agents were consisted of aspirin (10.4%), clopidogrel (38.2%), aspirin+clopidogrel
(15.9%), cilostazol (10.4%) and any other combination drugs. The AC agent was warfarin. Surgical procedures included dental extraction, cataract operation, endoscopy, biopsy, epidural injection, orthopedic
surgery and other general operations. Of the 646 patients, 500 (77.4%) stopped an AP or AC agents in the
periprocedural period by a physician and the remainder continued the drugs. Of 500 patients, transient ischemic attack (n=1), ischemic stroke (n=2) and bleeding with hypotension (n=1) were occurred within 14 days
of an antithrombotic medication withdrawal, 3 (75%) of these after stoppage of the antiplatelet medication
and the remainder after stoppage of warfarin. Minor bleeding was observed in 2 patients of no medication
withdrawal.
Conclusions: According to the current guidelines, stroke patients undergoing dental procedures, cataract
surgery, prostate biopsy or dermatologic procedures should continue AP (Level A or Level B). Nevertheless,
a trend of stopping AP agents was noted in this study, which is in contrast with current recommendations
in the literature. But the thromboembolic risk of discontinuation of AP or AC is very low in our study and
complaints of patients suffering from doctor’s refusal of procedures if not stopping AP or AC are needed to
considered in real practice. Future large-scale study may be justified, as variation in practice may have clinical
and medico-legal repercussions.
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Spinal epidural hematoma misdiagnosed as acute ischemic stroke
Jinhee Kim, Jongsuk Choi, Sungwook Yu, Kyung-hee Cho
Department of Neurology, Korea University Anam Hospital, Seoul, Korea

Backgrounds: Spontaneous spinal epidural hematoma (SSEH) is rare but important cause of spinal cord
compression which makes variable neurologic deficits accompanied with acute neck pain. It is urgent condition to need decompressive surgery for achieving good outcomes. There are several case reports in which the
patient was misdiagnosed with cerebral infarct due to hemiparesis. We report a case of patient with quadriparesis initially mistaken for acute ischemic stroke and administered intravenous thrombolysis.
Case: A 78-year-old woman came to the emergency room with quadriparesis. About 2.5 hours before the
arrival, when she was on hemodialysis, the paresthesia on posterior neck was suddenly developed. One hour
later, her right arm and both legs became totally paralyzed, and she could barely lift her left arm. She didn’t
have neck pain or nuchal rigidity. Neurologic examination revealed right side dominant motor weakness
(MRC grade right arm: III/left arm: V, right leg: I/left leg: IV). Diffusion MRI as the initial work up didn’t
show any acute ischemic or hemorrhagic lesion, but still we couldn’t rule out hyperacute infarction that
could not show any diffusion restriction. We administered intravenous thrombolysis with no contraindications; however, she didn’t show any neurological improvement. Because she didn’t have any neurological
defect in high cortical function test and cranial nerve examination, we suspected cervical lesion. We found
cervical epidural hematoma compressing spinal cord from C3 to C5 on MRI after 8 hours from the onset.
Referred to the neurosurgery department, she underwent emergent surgery without any severe bleeding
complication.
Conclusions: Several cases of SSEH presenting as hemiparesis mimicking stroke were reported, but there
are a few cases administering thrombolytic agent. Considering the narrow window for thrombolytic treatment in ischemic stroke and the rarity of SSEH, using intravenous thrombolytic agent or not should be a
difficult decision. In our case, quadriparesis as initial presentation, presence of hemiparesis without facial
palsy and dysarthria, and the normal diffusion MRI directed us to consider any cervical lesion. However,
some clinical points such as absence of severe acute neck pain which is usually the first symptom for SSEH
and possibility that we could not exclude the diagnosis of ischemic stroke made us confused to administer
thrombolytic agents. Thus, it is necessary to take a proactive approach by adding SSEH to the list of differential diagnoses of ischemic stroke, especially if there is quadriparesis without hemispheric or facial finding.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 245

Poster-125

Bilateral posterior communicating arteries may decrease the severity of
hyperacute posterior circulation ischemic stroke and predict good prognosis
Kwonduk Seo1, Sung-ik Lee1, Kyung-Yul Lee2, Sang Hyun Suh3, Donghee Kim1
1

Neurology, Wonkwang University Sanbon Hospital, Gunpo, Korea, 2 Neurology, Gangnam Severance Hospital, Yonsei University College
of Medicine, Seoul, Korea, 3 Radiology, Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Purpose: Hyperacute posterior circulation ischemic stroke (PCS) is known to have various symptoms
and poor clinical outcomes. A few patients with PCS were included in previous study about thrombolysis.
Pretreatment ischemic lesion is an outcome predictor in patients with basilar artery occlusion. When basilar
artery occlusion occurs, collateral blood flow can be reversed through hemodynamic connections between
first PCA segment, carotid artery, and posterior communicating artery (PCOM) in between the two arteries.
We hypothesized that the presence of PCOM is related to less severe ischemia and favorable outcome in the
patients with hyperacute PCS.
Methods: We retrospectively selected patients with acute ischemic lesion in posterior circulation who had
received thrombolysis from stroke registry between April 2006 and September 2013. All patients were examined by CT angiography (CTA) before treatment. The NIHSS scale was used to assess initial stroke severity.
The presence of PCOM was confirmed based on axial CTA source images. The outcome of patients was defined as modified Rankin Scale score (mRS) after three months.
Results: Ninety-eight patients (59 male; mean age: 69 years, range; 29-91 years) were treated by multimodal
thrombolytic therapy (36 intravenous only, 45 intra-arterial only, 17 intravenous and intra-arterial combined
method). Forty-one of 98 patients (41.8%) had bilateral PCOM and 48 of 98 patients (49.0%) had unilateral
PCOM. Initial NIHSS scale was significantly lower in patients with bilateral PCOM than patients with absent
or unilateral PCOM (mean NIHSS scale 13.10±8.56 vs. 18.91±9.64, p=0.002). The rate of favorable outcome
(mRS 0-2) was significantly higher in patients with bilateral PCOM in comparison to patients with unilateral
or absent PCOM (70.6% vs. 24.5%, p<0.001).
Conclusions: PCOM is related to initial severity of hyperacute PCS. Well-developed collateral flow is associated with less severe ischemic damage, and as a consequence, leads to more favorable outcomes. Further
prospective clinical trials are required to confirm the effect of PCOM on clinical outcomes of hyperacute
PCS.
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Recurrent embolic infarction in patient with atrial septal aneurysm
Sang-mi Noh, Ilung Kang, Siryung Han
Neurology, St.Vincents Hospital, School of Medicine, Catholic University of Korea, Suwon, Gyeonggi-do, Korea

Purpose: An atrial septal aneurysm(ASA) is a well recognized cardiac deformity and it has been considered
a potential source of embolic infarction in numerous studies. However, there were controversies to the strategy for stroke management in patients with ASA. We experienced recurrent embolic infarction in ASA patient
despite dual antiplatelet therapy.
Methods: A 75-year old man admitted for transient right leg weakness. He had a previous history of coronary disease and had been taking aspirin and clopidogrel. Diffusion-weighted imaging showed multiple embolic infarction in right cerebellum and right midbrain. There was no significant steno-occlusion on brain
CT angiography. Transthoracicechocardiogram (TTE) showed normal systolic function and there was no
evidence of thrombus or aortic plaque. Drug response assay revealed resistance to clopidogrel. We changed
the type of antiplatelet, from clopidogrel to cilostazol. After 3 months later, he visited emergency room with
sudden onset vertigo. Brain MR imaging showed acute small infarction on the right cerebellum. Routine
laboratory findings for hypercoagulability showed normal. Transesophagealechocardiogram revealed atrial
septal aneurysm.
Results: Since taking anticoagulation, there was no short term recurrence.
Conclusions: The role of ASA and treatment strategy in cerebral infarction is still unclear. Our case suggest
that anticoagulation may reasonable for recurrent embolic infarction in ASA.
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Comparison between intracranial and extracranial hyperacute carotid
occlusion in patients who received intra-arterial therapy
Dongbeom Song, Kijeong Lee, Joonsang Yoo, Jang-Hyun Baek, Young Dae Kim, Hyo Suk Nam, Ji Hoe Heo
Neurology, Yonsei University College of Medicine, Seoul, Korea

Purpose: It is unclear whether stroke characteristics and outcomes are different according to the specific
locations of occlusion in patients with hyperacute carotid artery occlusion.
Methods: This was a retrospective single center cohort study. Ischemic stroke patients who were treated with
intra-arterial therapy (IAT) for hyperacute carotid occlusion were included for this study. We compared baseline characteristics and outcomes between patients with intracranial distal carotid occlusion and those with
extracranial proximal carotid occlusion. Patients with tandem lesion classified based on the more proximal
segment lesion. Alberta Stroke Program Early CT Score (ASPECTS) was measured with initial noncontrast
CT and collateral status was assessed with initial CT angiography. Initial stroke severity was assessed with the
National Institutes of Health Stroke Scale (NIHSS), degree of reperfusion was graded by the Thrombolysis in
Cerebral Infarction (TICI) scale, and functional outcome was measured by a modified Rankin scale (mRS)
score at 90 days. Successful recanalization and favorable outcome was defined as TICI≥2b and mRS≥2, respectively.
Results: Between January 2009 and May 2012, 24 patients with proximal carotid occlusion and 37 patients
with distal carotid occlusion who received IAT were included. The patients with distal carotid occlusion
had higher female proportion (62.2% vs. 20.8%; p=0.004), more frequently had atrial fibrillation (73.0% vs.
20.8%; p<0.001), had higher NIHSS (18 [16-20] vs. 16 [13-19]; p=0.073), had lower ASPECTS (7 [4-8] vs.
8 [6-9]; p=0.031) and more frequently had poor collateral (70.3% vs. 37.5%; p=0.024). Although successful
reperfusion rate was not differed between the two groups (62.2% vs. 75.0%; p=0.445), patients with distal
carotid occlusion showed unfavorable outcome more frequently (83.8% vs. 45.8%; p=0.004).
Conclusions: Stroke characteristics and outcomes of distal and proximal carotid might be different.
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Cystatin C as a prognostic factor of short-term functional outcome after
ischemic stroke in patients with chronic kidney disease
Tae Jung Kim, Chi Kyung Kim, Yerim Kim, Han-Gil Jeong, Ki Woong Nam, Heejung Mo, Sang Joon An, SangBae Ko, Byung-Woo Yoon
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Serum cystatin C has emerged as a risk factor of cardiovascular disease and death. Cystatin C is
promoted a better marker of renal function compared to estimated glomerular filtration rate (GFR). However, the impact of cystatin C on the functional outcome after ischemic stroke in patients with CKD remains
unclear. We assessed the prognostic value of cystatin C for functional outcome after ischemic stroke in CKD
patients.
Methods: A consecutive 239 patients with CKD who were admitted within 7 days after ischemic stroke onset between January 2010 and February 2014 were included for analysis. An estimated GFR < 60mL/min/1.73
m2 defined CKD. We compared the demographic information, clinical characteristics and laboratory findings including serum cystatin C level. We evaluated the short-term outcomes using a modified Rankin Scale
(mRS) at three-months after onset of ischemic stroke. We divided patients into two groups with favorable
outcome (mRS score ≤2) and unfavorable outcome (mRS score ≥3).
Results: Among the total patients, 36.0% (n=86) patients had unfavorable outcome. These patients were
mostly male (52.9%), with a mean age of 73.5 years. Older age, atrial fibrillation and history of previous
stroke were significantly higher in the unfavorable outcome group. Participants with unfavorable outcome
tended to have lower body mass index, higher initial NIHSS, lower estimated GFR, and higher C-reactive
protein concentration. Compared to the favorable outcome group, cystatin C level was significantly higher
(1.25±0.41 vs. 1.54±0.64 mg/dL, p=0.001) in the unfavorable outcome group. After controlling for confounding factors, higher cystatin C levels were independently related to the unfavorable outcome at threemonths (Odds ratio, 3.19; 95% Confidence interval, 1.02-9.96). In contrast, estimated GFR did not show any
significant association with the unfavorable outcome (Odds ratio, 1.01; 95% Confidence interval, 0.96-1.06).
Conclusions: In conclusion, our study showed that elevated cystatin C levels were independently associated
with the unfavorable functional outcome after ischemic stroke in patients with CKD. Cystatin C may be a
potent predictor of short-term functional outcome after ischemic stroke in CKD patients.
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Immediate catheter-directed thrombolysis for acute upper extremity artery
embolism complicating tPA administration for acute basilar artery occlusion
Hyung Geun Oh
Neurology, Soonchunhyang University College of Medicine, Soonchunhyang University Cheonan Hospital, Cheonan, Korea

Purpose: The occurrence of peripheral arterial embolism during intravenous thrombolysis for acute ischemic stroke is unexpected paradoxical. Immediate surgical revascularization is indicated in the profoundly
ischemic limb. Catheter-directed thrombolysis has become a commonly employed technique in the treatment of peripheral arterial occlusion
Methods: A 73-year-old woman was admitted to our hospital due to sudden development of altered mentality. She had underlying rheumatic valvular disease, congestive heart failure, atrial fibrillation, and left atrial
thrombi. She had taken warfarin, but had stopped it due to side effect. Emergent brain CT angiography scan
showed basilar artery occlusion, and she was started on intravenous tPA therapy. Her condition recovered
slowly during drug infusion
Results: However, right before the infusion had finished, there was cyanosis and no pulsation was detected
in left distal upper limb, thus peripheral arterial embolism was suspected. Conventional angiography showed
recannalization of basilar arterial tip after intravenous tPA therpay. She was started on intra-arterial thrombolysis for left brachial artery occlusion. After the intervention, left brachial artery was recannalized
Conclusions: This patient had an ischemic stroke presumably caused by embolic origin, which recovered
after intravenous thrombolysis. However, tPA therapy could have caused the fragmentation of the left atrial
thrombi and thus facilitated the peripheral arterial embolism during thrombolytic therapy, which is the most
unusual and unexpected feature. Peripheral arterial embolism was successfully treated by catheter-directed
thrombolysis.
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Changes in anti-factor Xa activities according to acute reversal by
prothrombin complex concentrates in the rivaroxaban-related intracranial
hemorrhage
Takayuki Matsuki1, Sohei Yoshimura1, Takuya Nishimura2, Tomotaka Tanaka2, Kotaro Miyashita2, Akira Okamoto3, Takuya Okata1, Hiroshi Yamagami2, Masatoshi Koga4, Toshiyuki Miyata1, Kazuyuki Nagatsuka2, Kazuo
Minematsu1, Kazunori Toyoda1
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Purpose: The optimal managements for intracranial hemorrhage (ICH) related to factor Xa (FXa) inhibitors have not been established. Prothrombin complex concentrate (PCC) might be promising for reversal
of anticoagulation effects, but the efficacy and safety have been unclear. We report three cases of rivaroxaban-related ICH treated with PCC.
Methods: A single-center study on rivaroxaban-related ICH patients given PCC from 2012 to 2014. Anti-FXa activities (IU/mL) measured by chromogenic anti-FXa assay and prothrombin time (PT) ratio were
assessed before and after PCC infusion.
Results: Three cases were enrolled: #1) a 66 year-old man with left putaminal hemorrhage occurring 30
minutes after taking rivaroxaban 15mg, #2) a 71 year-old man with right thalamic hemorrhage occurring 10
hours after taking rivaroxaban 10mg, and #3) a 87 year-old woman with left thalamic hemorrhage, traumatic
subarachnoid hemorrhage and subdural hematoma occurring one hour after taking rivaroxaban 10mg. All
patients took rivaroxaban for stroke prevention in non-valvular atrial fibrillation. The CHADS2 score were
2/4/3, and pre-ICH HAS-BLED score were 2/3/2, respectively. They were all independent before the index
ICH. The neurological impairments evaluated with admission NIH stroke scale scores were 20/16/22, respectively. We stopped rivaroxaban, emergently lowered blood pressure, and administered 1,000IU (14-25IU/
kg) of PCC to all. Anti-FXa activities and PT ratio before and after IV PCC were shown in Table. No neurological deterioration or thromboembolic complications were observed during hospitalization, but slight
enlargement of subdural hematoma occurred in Case #3. No one needed surgery but they were all dependent
at discharge (mRS 4 for all).
Conclusions: In this study, PCC at least did no harm for the patients, though anti-FXa activities and PT
were not fully normalized with PCC. Further studies are needed to clarify whether PCC could ameliorate
clinical outcomes.
Table. Changes in anti-FXa activities and PT ratio before and after PCC administration
Table. Changes in anti-FXa activities and PT ratio before and after PCC administration

1st sample (just before IV PCC)

2nd sample (after IV PCC)

Case

Last dose to 1st sample [h]

IV PCC to 2nd sample [h]
anti-FXa activity [IU/mL]

PT ratio

anti-FXa activity [IU/mL]

PT ratio

#1

2

0.81

1.47

0.5

2.89

1.56

#2

12

0.54

1.24

1

0.78

1.08

#3

6

1.48

1.63

1

1.68

1.40
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Sudden unexpected death in a patient with bilateral medial medullary
infarction
Jee Hyun Kwon1, Jae Chan Ryu1, Wook Joo Kim1, Sun Young Kim1, Eun Mi Lee1, Hui Jun Yang1,
Seung Ho Choi2
1

Neurology, Ulsan University Hospital, Ulsan, Korea, 2 Neurology, DongKang Medical Center, Ulsan, Korea

Purpose: Medullary infarction is usually located in the lateral side of medulla oblongata. The incidence of
medial medullary infarction (MMI) is very low and bilateral MMI is extremely rare. Clinical manifestations
of bilateral MMI are sudden onset quadriparesis, loss of deep sensation, bulbar dysfunction and respiratory
failure. Unexpected death is well known in lateral medullary infarct due to sudden cardiac arrest. However,
sudden cardiac arrest is rare in bilateral MMI even though clinical outcome is poor.
Methods: We report a patient who expired suddenly due to uncertain cause 15 hours after bilateral MMI.
Results: A 79-year-old man with hypertension visited our hospital complaining of dizziness. On neurologic
examination, he was alert and had gaze evoked nystagmus, severe dysarthria and quadriparesis. Routine laboratory test including electrocardiography was unremarkable. Magnetic resonance image revealed a typical
bilateral MMI in rostral level of medial medulla, known as the “heart sign”. Magnetic resonance angiography
showed diffuse atherosclerosis including left vertebral artery occlusion. During waiting for admission into
the intensive care unit for management of stroke, his consciousness decreased to coma suddenly and his
blood pressure dropped abruptly. He expired in spite of cardiopulmonary cerebral resuscitation for 30 minutes.
Conclusions: Clinicians should keep in mind the possibility of sudden cardiac arrest when encounter bilateral MMI as well as lateral medullary infarct.
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Cerebral rheumatoid vasculitis : A case study
Hanul Park, Gap Su Kim, Yeong Bae Lee
Neurololgy, Gachon University Gil Medical Center, Incheon, Korea

Purpose: Rheumatoid arthritis (RA) is a chronic, progressive, systemic inflammatory disorder in which the
joint s are the primary target. Inflammatory central nervous system lesions are rare in RA. Cerebral rheumatoid vasculitis is serious complication which can be life threatening. Almost all previously reported cases
have led to the death. However, there is no standard treatment of this infrequent complication. We describe
a patient with longstanding RA and acute stroke.
Methods: A 59-year-old woman came to the emergency department with acute onset decreased mental status discovered in the public bath 3 hours ago. Before coming here, she went to local hospital and had IV tPA
treatment. CT findings taken previously shows edematous low attenuation in the left frontal lobe and posterior limb of internal capsule. Initial blood pressure was 117/70 mmHg. Neurologic examination demonstrated alert mental status, partial global aphasia, right hemiparesis, and babinski sign (+). She had a history of
rheumatoid arthritis. Initial laboratory evaluation demonstrate no definite abnormal results except positive
anti-CCP antibody titer. Hemoglobin A1c level was 5.7%. Investigations for coagulopathy showed normal
level. Transthoracic echocardiogram and holter monitoring results were unremarkable. Initial diffusion
weighted brain MRI findings showed focal hemorrhagic transformation in the bilateral posterior limb of
internal capsule, left temporoparietal white matter, and left centrum semiovale without vessel abnormalities.
Results: In the second day of hospitalization, her mental status was deterioration to stupor. Follow-up MRI
of her brain showed increased extent of T2 hyperintensity with multifocal hemorrhage and enhancement,
both cerebral white matter, bilateral basal ganglia, bilateral thalami, right brachium pontis, and cerebellum
with leptomeningeal enhancement (Figure 1 ). Steroid pulse therapy (1g, 5days) and cyclophosphamide
(1000mg, 1day) were used.She was transferred to rheumatology department at 13 days without neurologic
deterioration. The patient showed alert mental status and right dominant quadriparesis and received rehabilitation therapy after a follow-up of 2 months.
Conclusions: In this report, we describe a case involving the patient with rheumatoid arthritis which atypically involved CNS system. Neurological involvement in rheumatic disease is an infrequent complication
associated with high morbidity. Therefore early recognition of such complication are essential for proper
managing in these patients with usage of immunosuppressant agents. Studies of larger cohorts of patients in
multi-center settings are required to assess the management of such patients more fully.
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Fig. 1. Brain T2 weighted MRI. High signal intensities with multifocal hemorrhage in

both cerebral
cerebellar hemispheres.
Fig 1. Brain
T2andweighted
MRI. High signal intensities with multifocal

hemorrhage in both cerebral and cerebellar hemispheres
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Uric acid consumption in the patients received intraarterieal thrombolysis
Do Yeon Kim1, Chi Kyung Kim1, Jun Yup Kim2, Han-Gil Jeong1, Dong-Wan Kang1, Jung Min Pyun1, SeungHoon Lee1
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Purpose: Previous clinical studies indicated that serum uric acid (UA) level was correlated with better
neurologic outcome, and UA might work as an antioxidant against reactive oxygen species, especially in ischemic-reperfusion injury. If UA has a neuroprotective function against ischemic-reperfusion injury, serum UA
will be recruited and the level will be lowered during the period of acute ischemic stroke after intra-arterial
(IA) thrombectomy.
Methods: Among a total of 251 patients who received IA thrombectomy in our hospital from 2005 March
to 2015 Aug, we selected the study population according to the following inclusion criteria: (1) UA level
measured within one week after IA thrombectomy; (2) Thrombolysis in Cerebral Infarction perfusion grade
(TICI)>0; (3) no recurrence or no severe morbidity or mortality during the acute period. Neurologic severity was assessed via National Institute of Health Stroke Scale (NIHSS), modified Rankin Scale (mRS). The
improvement of outcome during admission is assessed via the difference between discharge and admission
NIHSS (dNIHSS) scores, and the difference between discharge and admission mRS (dmRS) scores. UA consumption ratio was calculated as [(log value of initial serum UA level)- (follow up UA level within 1 week)] /
(log value of initial serum UA level).
Results: UA consumption ratio was significantly correlated with discharge mRS in linear regression analysis
(R2=0.122, p<0.001). In terms of outcome improvement, UA consumption ratio was also correlated with
dmRS (R2=0.033, p =0.03), and dNIHSS (R2=0.08, p =0.0005). When we classified the UA consumption
ratio as quintiles, mRS scores at discharge were lower in the highest quintile (OR=0.26, p =0.002), and in the
second quintile (OR=0.33, p =0.01), than in the lowest quintile. In addition, calculated vessel occlusion time
(from admission to hospital and completion of recanalization) was positively correlated with UA consumption ratio (R2=0.05, p =0.0375) in the patients with outcome improvement (dmRS>0).
Conclusions: In summary, this study showed that UA consumption was associated with better neurologic
outcome and also with the vessel occlusion time. These results suggest that serum UA might be used as an
endogenous neuroprotective source against ischemia-reperfusion injury.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 255

Poster-134

Aortic valve disease increases stroke severity
Jung Min Pyun1, Yerim Kim2, Chi Kyung Kim1, Jun Yup Kim3, Han-Gil Jeong1, Dong-Wan Kang1, Do Yeon
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Purpose: Ischemic stroke patients with concomitant cardiac disease are more likely to show poor prognosis.
However, underlying specific cardiac conditions are not elucidated. We assessed that which cardiac disorder
is associated with high stroke severity.
Methods: A total of 1707 ischemic stroke patients admitted to our hospital from 2002 to 2009 were analyzed. Stroke severity was rated as mild, moderate to severe (mild: National Institutes of Health Stroke Scale
(NIHSS) 0-7, moderate to severe: NIHSS 8-14, NIHSS: 15 and more). Cardiac disorders were diagnosed by
the M- mode and Doppler transthoracic echocardiography performed by skilled cardiologists. Aortic valve
disease in this study was defined as aortic valve stenosis or regurgitation. Severity of aortic valve disease
strokes was compared with non-aortic valve disease strokes using logistic regression analysis.
Results: Patients with aortic valve disease was 22.8% (n=389). In aortic valve disease group atrial fibrillation
(6.5%, n=25 vs 3.6%, n=46, p=0.02) and mitral valve disease (35.0%, n=136 vs 13.1%, n=173, p< 0.001) were
more common than in non- aortic valve disease group. Incidence of moderate to severe strokes was greater
in aortic valve disease strokes than in non-aortic valve disease strokes (21.1%, n=82 vs 14%, n=185, p=0.001).
In multivariable analysis, aortic valve disease was significantly associated with increased stroke severity (OR
1.51, 95% CI 1.07 to 2.11, p=0.02), whereas atrial fibrillation (OR 1.20, 95% CI 0.62-2.33, p=0.59) and mitral
valve disease (OR 1.17, 95% CI 0.82 to 1.69, p=0.39) were not associated with stroke severity.
Conclusions: Collectively, ischemic stroke associated with aortic valve disease was significantly more severe
than stroke without aortic valve disease. This suggests that patients with aortic valve disease should be candidates for intensive stroke prevention.
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Prediction of stroke subtype and recanalization using susceptibility vessel
sign on susceptibility weighted image
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Purpose: Susceptibility vessel sign (SVS) on T2*-weighted imaging (T2*WI) is associated with a high
proportion of RBCs. Susceptibility weighted imaging (SWI) is more sensitive to visualize SVS than T2*WI,
resulting both RBC- and platelet-rich thrombi detectable. Clot composition and burden impact the success
of recanalization therapy, but how SVS influences the likelihood of recanalization is still debated.
Methods: From total of 143 ischemic stroke patients who was performed endovascular treatment between
February 2010 and June 2015, the authors collected eligible cases with the following inclusion criteria; (1)
SWI performed before endovascular treatment (N=123); (2) intracranial portion of ICA, MCA, and ACA
occlusion (N=93). We excluded 4 cases with SWI of poor quality and analyzed 89 cases. Clinical information
including stroke subtype, use of rt-PA, and time from puncture to recanalization was analyzed. All MR images and angiographies were analyzed for the presence, location, diameter, length, and volume (diameter*length)
of SWI-SVS, and TICI grade.
Results: Female was 47.2% (n=42) and mean age was 68.4±13.2. SWI-SVS was identified in 77.5% (n=69)
of patients. SWI-SVS was more commonly associated with cardioembolism (CE; 49 of 57, 86.0%) than
with other stroke subtypes (20 of 32, 62.5%; p=0.011). SVS length (11.20±7.96 vs. 6.90±7.03 mm; p=0.013)
and diameter (4.72±2.53 vs. 2.48±2.21 mm; p<0.001) were longer in CE group than the other. SVS diameter
was longer in recanalization group (TICI≥2b) than in non-recanalization group (TICI<2b) (4.21±2.63 vs.
2.82±2.42 mm; p=0.040). In addition, SVS volume was larger in CE group than in other stroke subtypes
(64.4±52.8 vs. 29.0±31.7, p=0.001), and in recanalization group than non-recanalization group (57.8±51.8
vs. 29.0±29.3, p=0.023). Multivariate analysis showed that SVS diameter and volume were independent predictors of CE and recanalization, respectively (OR, 1.67 and 1.02; 95% CI, 1.15-2.41 and 1.00-1.04; p=0.007
and 0.005).
Conclusions: Diameter and volume of SWI-SVS can predict cardioembolic stroke and recanalization, respectively. It may be useful for choosing the optimal treatment based on clot composition.
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Is there a correlation between hyperintense vessels in FLAIR image and slow
flow velocity?
Pil-Wook Chung, Yong Bum Kim, Heui-soo Moon, Won Tae Yoon
Department of Neurology, Kangbuk Samsung Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: It has been suggested that hyperintense vessles (HV) in fluid-attenuated inversion recovery
(FLAIR) images are marker of slow or stationary blood flow in patients with acute ischemic stroke. We
speculated that if HV are caused by slow flow in middle cerebral artery (MCA), transcranial Doppler (TCD)
study might detected slow flow velocity of MCA. Therefore, we investigated whether there are correlation
between HV in FLAIR images and flow velocity of MCA measured by TCD.
Methods: This preliminary study investigated 5 patients with acute MCA infarction. All patients had MCA
occlusion detected by MRA. We correlated presence of HV in MCA territory and MCA mean flow velocity
measured by TCD.
Results: Four patients showed slow MCA mean flow velocity and 1 patient had normal flow velocity in
TCD study. All patients with slow MCA mean velocity showed HV in FLAIR imaging. However, one patient
with normal MCA mean velocity did not showed HV in FLAIR imaging.
Conclusions: This preliminary study suggests that HV in FLAIR imaging might be correlated with slow
flow velocity detected by TCD.
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A case of tubercuoma causing cerebral infarction by direct vessel
compression
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Purpose: Development of focal granuloma, tuberculoma, begins with dense basal meningeal exudates in
the basal surface of the cerebrum. Further extension of these exudates along small proliferating blood vessels
into the brain result in ischemic brain changes due to vasculitis. We experienced a case of tuberculoma in
sylvian cistern causing multifocal middle cerebral artery infarctions by compression of M2 segment.
Methods: A 77 year old female patient, who has been on antituberculosis agents (isoniazid, rifampin, ethambutol, and pyrazinamide) since 8 months ago under the impression of tuberculous meningitis, was presented by sudden left hemiparesis and mental obtundation.
Results: Diffusion weighted image showed acute right basal gaglia infarction and subacute left multiple
middle cerebral artery (MCA) infarct lesions. Brain contrast enhanced magnetic resonance angiography revealed normal right MCA flow and 1.2 cm sized enhancing nodule at left sylvian cistern with compression of
left M2 segment (Figure 1). Transfemoral cerebral angiography demonstrated delayed distal flow of left MCA
due to compression of enhancing mass on M2 segment. Antiplatelets and dexamethasone were commenced
with antituberculosis regimens.
theCE
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Fig. 1. Brain CE MRA presented left M2 stenosis (blue arrows) by compression with left sylvian cisternal nodule (purple arrow), whereas normal right MCA flow.
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A case of micrographia associated with pure midbrain infarction
Seoi Yeol Rhu, Hyung-ji Kim, Chang-min Lee
Neurology, Dankook University Hospital, Dankook University College of Medicine, Cheonan, Korea

Purpose: Micrographia, an abnormal reduction in writing size, is a specific behavioral deficit associated with Parkinson’s disease. However, few cases of micrographia after focal neurologic lesions have been
also reported. Responsible lesions of micrographia were located in the left basal ganglia-thalamus, the left
putamen-genu of the internal capsule, the left parietal lobe, the left thalamo-mesencephalon, the left corona
radiata, and the left frontal lobe. To date there was no report of micrographia associated with pure midbrain
tegmental infarction.
Results: A 24-year-old right-handed woman presented with sudden onset right hand micrographia. She
complained of transient dysarthria and diplopia, too. She had a history of taking oral contraceptive pill for 2
months. Her handwriting showed the reduction of letter size and the tendency to write successively smaller
as the writing progresses. That tendency could be overcome occasionally if the patient writes between parallel lines. Muscular strength of limbs, tone of muscle, sensitive facilities of limbs were normal. Cerebellar
function tests were also normal. Brain MRI revealed an acute infarction of the right tegmentum of the lower
midbrain. 99mTc ethyl cysteinate dimer (ECD) perfusion SPECT was normal. The patient was treated with
clopidogrel 75mg/day and levodopa/benserazide 200/50mg three times a day. Her symptom was improved
over the course of 3 months.
Conclusions: We report a case of micrographia after pure midbrain tegmental infarction. Although the
mechanism of micrographia caused by pure midbrain tegmental infarction remains unclear, this case could
be an evidence of the functional anatomy that there is a direct connection between the cerebellum and basal
ganglia through the midbrain.

260 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-139

The value of arterial transit artifact with arterial spin labeling MRI in patients
with internal carotid artery stenosis
Hyunkoo Kang, Keuntak Roh
Department of Radiology, Veterans Health Service Medical Center, Seoul, Korea

Purpose: For clinical imaging, detection of the collaterals is very important in internal carotid artery (ICA)
stenosis. Arterial transit artifact (ATA) with arterial spin labeling (ASL) imaging is a region compatible with
collateral flow, showing multiple serpiginous high intensity structures. We evaluate the clinical value of ATA
with ASL in ICA stenosis.
Methods: 17 patients with ICA stenosis (>70%) and normal 14 controls were enrolled in this study. Including pulsed ASL, magnetic resonance imaging (MRI) were acquired on a 3 tesla system. ICA stenosis was confirmed by computed tomography (CT) angiography. Images were interpreted for the presence of ATA. Of the
17 ICA stenosis patients, 11 underwent acetazolamide-stress single photon emission computed tomography
(SPECT). The 11 patients were grouped as having reduced vascular reserve or normal vascular reserve from
the SPECT results. Analysis of correlation of the ATA and reduced vascular reserve was performed.
Results: In 7/17 of the ICA stenosis patients and 0/14 of the normal controls, ASL showed ATA in ipsilateral
to the stenosis (Table 1). Statistically significant rate of presence of the ATA is noted in the ICA stenosis patients, compared with normal control subjects (chi-square test, p=0.02) (Table 2). In 6/7 of the normal vascular reserve group and 0/4 of the reduced vascular reserve group from the SPECT results, ASL showed ATA
in ipsilateral to the stenosis (Fig. 1, 2) (Table 3). There is a statistically significant positive correlation is noted
between normal vascular reseve group and ICA stenosis patients with ATA (chi-square test, p=0.03) (Table 4).
Conclusions: Our results suggests that the ATA with ASL imaging as a noninvasive and no contrast demanding technique, can depict slow flow in excellent collateral vessels and has clinical utility in detecting
reduced vascular reserve in patients with internal carotid artery stenosis.
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Figure 1. 70-year-old male, severe stenosis of the right proximal cervical ICA. A) 95% stenosis of the right proximal
cervical ICA is seen on the curved linear CT carotid angiography (arrow). B) Multiple serpiginous high intensity (red)
structures are seen in the right frontotemporal area on ASL (arrows). C) Basal resting SPECT image shows normal
blood flow in the right frontotemporal area. D) Acetazolamide stress SPECT image shows no vascular reserve
change in the right frontotemporal area.
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Fig. 1. 70-year-old male, severe stenosis of the right proximal cervical ICA. A) 95% stenosis of the right proximal
cervical ICA is seen on the curved linear CT carotid angiography (arrow). B) Multiple serpiginous high intensity
(red) structures
are seen in the right frontotemporal area on ASL (arrows). C) Basal resting SPECT image shows
Figure 2. 64-year-old male, occlusion of the left ICA. A) Total occlusion of the left ICA is seen on the 3D volume
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Fig. 2. 64-year-old male, occlusion of the left ICA. A) Total occlusion of the left ICA is seen on the 3D volume rendering CT carotid angiography (arrow). B) Decreased signal change are seen in the left frontotemporal area on ASL
(arrows). C) Basal resting SPECT image shows decreased blood flow without ATA in the left frontotemporal area . D)
Acetazolamide stress SPECT image shows reduced vascular reserve change in the left frontotemporal area.
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Cerebral microhemorrhage after extracorporeal mechanical oxygenation
Eunjoo Rhee, Byung-Chul Lee, Young Eun Kim, Minki Kim
Neurology, Hallym University Sacred Heart Hospital, Anyang, Korea

Purpose: Extracorporeal mechanical oxygenation (ECMO) is a mechanical circulatory support for the
patients with reversible heart or lung injury. We describe a patient who demonstrated neurologic deficit and
extensive cerebral microbleeds after ECMO.
Methods: 58 year-old women presented with acute respiratory distress syndrome secondary to community
acquired pneumonia by streptococcus pneumoniae. Ventilator and venovenous ECMO were applied for 8
days. Despite of improved medical problem, the patient failed to awaken fully and revealed cognitive dysfunction including gobal aphasia and mild symmetric motor weakness with bilateral babinski sign.
Results: . Diffusion weighted image of brain magnetic resonance imaging(MRI) was not distinctive except
a few lesions with diffusion restriction, but extensive petechial hemorrhages across the all brain area was
shown, especially in gray-white matter junction on susceptibility-weighted imaging. Neurological injury occurs frequently in ECMO-treated patients with otherwise reversible cardiopulmonary injury.(1, 2) The cause
of extensive cerebral microhemorrhage in this case was complicating because of sepsis or heprin induced
thrombocytopenia noted during ECMO. Her neurologic deficit was rapidly improving and recovered normal
function.
Conclusions: Neurologist and physician should be aware of this rare complication after ECMO support
and comparing to extensive imaging finding, neurologic deficit showed favorable outcome.
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Selective application of high resolution MRI in intracranial vertebral artery
dissection: Detection of false-negative lesion on conventional MRI
Jaechun Hwang, Jong-Won Chung, Oh Young Bang, Chin-Sang Chung, Kwang Ho Lee, Gyeong-Moon Kim
Neurology, Samsung Medical Center, Seoul, Korea

Purpose: Convention MRI is most commonly used to detect cervicocephalic artery dissection, but the
sensitivity and specificity for intracranial vertebral artery dissection (IVAD) are not good. High resolution
magnetic resonance image (HR-MRI) is thought to be an optimal imaging method for radiological diagnosis
of IVAD. Because HR-MRI requires extra costs and manual targeting the vessel of interest, it is not readily
available for all suspected patients. The purpose of our study was to determine the imaging and clinical factors that are related to IVAD lesions not definitively diagnosed with conventional MR and need additional
high resolution MRI.
Methods: Thirty IVADs from 28 patients that is definitively diagnosed by HR-MRI were analyzed. Definitive dissection was defined as presence of one or more pathognomonic radiological findings including
crescentic intramural hematoma, intimal flap and double lumen combined with abnormal arterial shape
on MRA. A total of 30 IVAD lesions were divided into two groups based on presence of pathognomonic
radiological findings of dissection on conventional MRI: conventional MRI true-positive group (N=17) or
false-negative group (N=13).
Results: Clinical characteristics and time intervals from symptom onset to conventional MRI did not differ
between two groups. Dissected lesion side and vertebral artery occlusion rate were not different. Absence
of combined vertebral artery aneurysmal dilatation was related conventional MRI negative group (84.6%
vs 35.3%; p=0.010). There was a trend towards more frequent ipsilateral vertebral artery hypoplasia in
conventional MRI negative group, but the difference did not reach statistical significance (53.8% vs 17.6%;
p=0.056). In logistic regression, after adjusting for other variables, absence of vertebral artery aneurysmal
dilatation was independently associated with false-negative VAD on conventional MRI (OR: 16.37; 95% CI:
1.39-192.30; p=0.026). Ipsilesional vertebral artery hypoplasia showed only trend as a predictor of false-negative VAD on conventional MRI (OR: 7.24; 95% CI: 0.73-71.51; p=0.090)
Conclusions: Since IVADs without aneurysmal dilatation or with ipsilesional vertebral hypoplasia could
not be definitively diagnosed with conventional MRI, high resolution MRI may be useful for diagnosis in
these cases.
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Acute necrotizing encephalopathy in childhood (ANEC) : Case report
Ro Woon Lee, Man Soo Park, Dae Shick Ryu, Seung Moon Jung, Soo Jung Choi, Jae Hong Ahn, Chae Hoon
Kang, Dong Rock Shin
Department of Radiology, University of Ulsan College of Medicine, Gangneung Asan Hospital, Gangneung, Korea

Purpose: Introduction Acute necrotizing encephalopathy in childhood(ANEC) is an acute encephalopathy
that predominantly affect infants and young children and is characterized by multiple, symmetrical lesions
in the thalami, putamina, cerebral and cerebellar white matter, and brain stem tegmentum. It predominantly
found in Japan, Taiwan and Korea. It is usually showed seizures and rapid alteration of consciousness after a
nonspecific viral illness. We report a case of ANEC with the brain MR findings.
Results: Case report A 4-year-old girl with fever, chill and upper respiratory symptoms for 5 days was
admitted to our hospital. She had decreased activity and general weakness. We performed a MRI. On
T2-weighted and FLAIR images showed symmetric high signal intensity in the both side thalami, basal ganglia, brain stem tegmentum and cerebellum. The lesions showed irregular shape ring like enhancement on
contrast enhanced images. Fig 1. On T2-weighted images (A,B) showed symmetric high signal intensity in
the both side thalami, basal ganglia, brain stem tegmentum and cerebellum. On contrast enhanced image (C),
the lesions showed irregular shape ring like enhancement on contrast enhanced images.
Conclusions: Conclusion In our case, we illustrate typical findings of ANEC, such symmetric high signal
intensity in the both side thalami, putamina, frontal white matter, brain stem tegmentum and cerebellum on
MR imaging.
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A case of hypertensive encephalopathy mainly unilateral anterior
circulation involvement with diffuse reversible cerebral vasoconstriction
Si Baek Lee1, Yoo Dong Won2
1
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Uijeongbu, Korea

Purpose: To emphasize various manifestations of hypertensive encephalopathy in terms of region, location
and laterality
Methods: A 41-year-old male came to eye clinic of our hospital complaining of a central visual field defect
on the right. His initial blood pressure at out patient clinic was 240/140 mmHg. On funduscopy, retinal hemorrhage was found bilaterally and macular edema on the right. For blood pressure control, he was brought to
ER. While controlling blood pressure with intravenous nicardipine infusion, CT angiography was performed
and it showed stenoses at both anterior cerebral arteries, right middle cerebral artery distal M1 segment, left
M2 superior division and both vertebral arteries with subtle low density on the left cingulate gyrus. MRA
including diffusion weighted image taken 2 days after first visit revealed a tiny cytotoxic edema at the left
corpus callosum and diffuse cortical and subcortical high signal intensity involving the left inferomedial
temporal lobe and left cingulate gyrus on fluid-attenuated inversion recovery imaging mimicking herpes encephalitis. And intracranial arteries are well visualized. For further evaluation, cerebrospinal fluid study and
electroecephalography were planned. Special studies were also undertaken for secondary hypertension evaluation.
Results: After controlling blood pressure he discharged home with oral antihypertensives. Abdominal CT
showed nodular enlargemnt of the left adrenal gland suggesting of adrenal incidentaloma without any discernible lesion of both renal arteries. Follow-up MRA at 3 months showed disappearance of the previous
abnormal signal intensities with restoring nearly normal luminal calibers of the intracranial vessels.
Conclusions: Hypertensive encephalopathy may induce revesible cerebrovascular constrition syndrome
with unialteral regional reversible leukocephalopathy.
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Does giant cystic cerebral cavernous malformation result in low grade
glioma?
Junbum Park1, Eun Suk Park1, Young Cheol Weon2, Jaehee Suh3
1
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Purpose: The association between vascular malformation and cerebral gliomas is unusual. The majority
of vascular pathology in coexistence with gliomas consists of arteriovenous malformation(AVM), less often
cerebral cavernous malformation(CCM). Coexistence of giant cystic CCM and low grade glioma(LGG) was
extremely rare condition.
Methods: A 63-year-old man presented with left hemiparesis of 4 months duration. MRI revealed about
5x4.5x5 cm rim enhancing cystic mass and focal protruded enhancing mass with perilesional edema and
wall hemorrhage in the left fronto-parietal lobes. And there was no calcification in the tumor by computed
tomography.
Results: He underwent a craniotomy with removal of the cavernous malformation and cystic wall, which
was consisted of small red-purple hypervascular mass(cavernous malformation) and peripheral gray-brown
suckable mass(low grade glioma). He was improving left hemiparesis after surgery.
Conclusions: We report a coexistence of giant cystic CCM and LGG and successful treatment. The pathogenesis of such coexistence remains still unclear and further studies of a series of patients are needed.
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Thalamomesencephalic infarction presenting as vertical one-and-a-half
synrome with contralesional horizontal gaze palsy
Sang-Hee Cho1, Hak Young Rhee2, Jongmin Song3, Su Jin Song3
1
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Medical Center at Gangdong, Seoul, Korea, 3Department of Neurology, Kyung Hee University Medical Center, Seoul, Korea

Purpose: Vertical one-and-a-half syndrome consists of a bilateral conjugate upgaze palsy and a unilateral
downward palsy or a bilateral conjugate downward palsy and a monocular upgaze palsy. We describe concurent vertical one-and-a-half syndrome and contralesional horizontal gaze palsy in a patient with acute
ischemic stroke limited to unilateral paramedian thalamus and upper midbrain.
Methods: A 75-year-old man admitted to our hospital for an abrupt onset of diplopia and ptosis. On admission, neurological examination revealed bilateral ptosis, conjugate upgaze palsy, downward gaze palsy of the
right eye, and conjugate gaze limitation to the left side. Two hours after the onset, the patient developed the
left facial palsy and mild left-sided limb weakness (MRC grade 4).
Results: The diffusion-weighted MRI of the brain showed a focal high signal intensity in the right paramedian thalamus and upper midbrain.
Conclusions: In this case, complex combinations of vertical and horizontal ocular motor disturbances was
caused by a unilateral ischemic lesion of the meso-diencephalon. The patient showed vertical one-and-ahalf syndrome with bilateral ptosis, contralesional conjugate gaze palsy, and hemiparesis. The impairment
of upward ocular movements can be explained by a lesion affecting the riMLF or posterior commissure. It
is suggested that the horizontal gaze palsy was caused by the involvement of the descending fibres from the
frontal eye fields of the cerebral cortex before decussation at the midbrain level.
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Post-carotid endarterectomy changes of cerebral glucose metabolism on
18f-fluoro-deoxyglucose positron emission tomography associated with
postoperative improvement and impairment in cognitive function
Koji Yoshida1, Kuniaki Ogasawara1, Hiroaki Saura1, Hideo Saito1, Masakazu Kobayashi1, Kenji Yoshida1, Kazunori Terasaki2, Shunro Fujiwara1, Akira Ogawa1
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Purpose: Cognitive function often improves or impairs after carotid endarterectomy (CEA) for patients
with cerebral hemodynamic impairment. Cerebral glucose metabolism measured using positron emission
tomography (PET) with 18F-fluorodeoxy-glucose (FDG) correlates with cognitive function in patients with
neurodegenerative diseases. The aim of the present study was to determine whether postoperative changes in
cerebral glucose metabolism on 18F-FDG PET are associated with cognitive improvement and impairment
after CEA.
Methods: In 22 patients undergoing CEA for ipsilateral internal carotid artery stenosis (³70%) with preoperative hemodynamic impairment in the ipsilateral cerebral hemisphere, cerebral glucose metabolism was
assessed using 18F-FDG PET before and 3 months after surgery and was analyzed using 3-dimensional stereotactic surface projection. Neuropsychological testing was also performed preoperatively and at the third
postoperative month.
Results: On the basis of the neuropsychological assessments, 7, 9 and 6 patients were defined as having
postoperatively improved, unchanged, and impaired cognition, respectively. The cortical area with postoperatively increased glucose metabolism was greater in patients with postoperatively improved cognition than
in those with postoperatively unchanged (<0.0001) or impaired (<0.0001) cognition; the cortical area with
postoperatively decreased glucose metabolism was greater in patients with postoperatively impaired cognition than in those with postoperatively improved (<0.0001) or unchanged (<0.0001) cognition. All 7 patients
with postoperatively improved cognition exhibited postoperative hemispheric increase in glucose metabolism; five of 6 patients with postoperatively impaired cognition exhibited postoperative hemispheric decrease
in glucose metabolism.
Conclusions: Postoperative changes in cerebral glucose metabolism on 18F-FDG PET are associated with
cognitive improvement and impairment after CEA.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 269

Poster-147

MRI patterns of cerebral infarction with cortical hemorrhage in cardiac
myxoma
Ji Yeon Chung, Hyun Goo Kang, In-sung Choo, Seong Hwan Ahn, Hoo Won Kim, Jin Ho Kim
Neurology, Chosun University School of Medicine, Gwangju, Korea

Purpose: Cardiac myxoma is a rare cause of ischemic stroke and can present with neurological complications including stroke and aneurysm formation. Myxomatous emboli can make intracranial aneurysms such
as septic aneurysm. The objective of our study was to analyze the characteristics of MR images of acute cerebral infarction with cardiac myxoma. We hypothesized that the pattern of MRI would be more specific and
might be an essential tool for diagnosis of cardiac myxoma.
Methods: We searched our institutional database for all patients who visited at Chosun University Hospital
with pathologically proven cardiac myxomas and acute cerebral infarction between January 2010 and July
2015. Patients were eligible for enrollment if they had underwent MRI. We excluded patient who didn’t have
acute cerebral infarction or didn’t prove pathologically.
Results: Among them, three patients were included in this study. All patients had acute cerebral infarction
with pathologically proven cardiac myxoma at left atrium. They had multiple patterns of infarction with specific hemorrhagic transformation or microbleeds. Case 1 had right posterior inferior cerebellar artery (PICA)
and superior cerebellar artery (SCA) infarction with large hemorrhagic transformation on the corresponding
area. Case 2 had left middle cerebral artery (MCA) infarction with focal hemorrhagic transformation. Case
3 showed multiple infarction in right PICA, bilateral MCA, SCA, posterior cerebral artery (PCA) infarction
with multiple microbleeds. Case 1 and 2 showed hypointensity with ‘blooming’ in the consistent with blood
products and edema surrounding the lesions. Case 3 showed microbleeds along with the internal borderzone
area which correlated with infarct lesions. All three cases did not show any type of intracranial aneurysms.
Conclusions: If either blooming type of hypointensity or microbleeds along the internal borderzone area
are seen on GRE (gradient echo) MRI with acute infarction of embolic pattern, possibility of cardiac myxoma should be considered because this is not common pattern of the embolic infarction.
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Association between aortic atheroma and small vessel disease in patients
with ischemic stroke
Tae-Jin Song1, Jinkwon Kim2, Hyuk-jae Chang3, Geu Ru Hong3, Chi Young Shim3, Young Dae Kim4, Dongbeom
Song4, Ji Hoe Heo4, Hyo Suk Nam4
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Objectives: Our study aimed to evaluate a relationship between aortic atheromas (AAs) and cerebral small
vessel diseases.
Methods: We enrolled 737 patients who performed transesophageal echocardiography (TEE) and brain
MRI for acute stroke evaluation in prospective stroke registry. AAs was classified as simple aortic plaques
(SAPs, ≤4 mm in the proximal aorta or plaques located in the descending aorta of any size) and complex
aortic plaques (CAPs, protruding plaques into the lumen ≥ 4 mm or mobile lesions in proximal aorta). The
presence, burden and distribution of cerebral microbleeds (CMBs), existence of asymptomatic lacunar infarctions (ALIs), and high-grade white matter hyperintensities (WMHs) were investigated.
Results: Patients with CMBs were a 2.52-fold higher frequency of the presence of AAs (95% confidence
interval (CI) 1.51 – 4.20) compared those without CMBs. Moreover, higher burden of CMBs (CMBs ≥ 3)
was twice more frequent in the patients with AAs. Patients with strictly lobar CMBs were a 35.23-fold higher
chance of having any CAPs (95% CI 1.93 – 641.59) compared those without CMBs. In contrast, non-lobar
CMBs were significantly associated with both CAPs (OR 4.16, 95% CI 1.77 – 9.73) and SAPs (OR 2.19, 95%
CI 1.27 – 3.77). Presence of ALIs (p<0.001) were independently associated with AAs but not with high grade
WMHs (p=0.272).
Conclusions: When a patient have small vessel diseases, especially CMBs and ALIs, further evaluation with
TEE would find AAs, one of important mechanisms causing acute ischemic stroke.
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Reversible cerebral vasoconstriction syndrome with delayed cortical
subarachnoid hemorrhage
Inha Hwang, Sang Woo Han, Jin Ho Kang, Seung Min Kim, Sang Won Ha, Jung Ho Han, Eun Kyung Cho,
Doo Eung Kim
Neurology, Veterans Health Service Medical Center, Seoul, Korea

Background: Reversible cerebral vasoconstriction syndrome (RCVS) is a rare disorder characterized by
acute onset, severe headache, with reversible vasoconstriction of intracranial arteries often accompanied by
additional neurological problems. This syndrome is seen mainly in middle-aged adults, predominantly women. Herein, we report on a case of RCVS with delayed ortical subarachnoid hemorrhage (SAH) which wasn’t
observed on initial neuroimaging.
Case: A 51-year-old, previously healthy woman presented with severe headache. Initial neurological examination and laboratory findings were normal. There were no abnormality in brain computed tomography
(CT) and CT angiography. After treatment with analgesic drugs, the headache was partially resolved and
the patient was discharged. However, she had a further episode of severe thunder-clap headache 5 days later.
Brain MRI revealed a subarachnoid hemorrhage on right frontal lobe. The CT angiography demonstrated
multifocal segmental stenosis of the bilateral anterior, middle, and posterior cerebral arteries. We suspected
RCVS, thus, initiated intravenous nimodipine therapy. After the first week, the frequency and severity of
thunderclap headaches were decreased. Although the headache was resolved after 2 weeks, follow-up CTA
revealed more aggravated vasoconstriction of cerebral arteries. Two months later, she remained free of headaches and follow-up CTA showed normalized cerebral arteries.
Conclusions: We described a case of RCVS with delayed cortical SAH which was not defined on initial
CT. Therefore, it is necessary to consider RCVS and perform angiographic study when a patient with severe
thunder-clap headache, even in the absence of other symptoms or abnormality on initial brain imaging.

272 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-150

Patient-specific non-newtonian blood viscosity applied to the prediction of
arterial hemodynamics
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Purpose: The present study aimed to evaluate whether the various blood viscosity models in a blood flow
simulation could produce similar results of arterial wall shear stress.
Methods: We performed the blood flow simulation in carotid arteries obtained from Time-Of-Flight Magnetic Resonance Angiography. For the inlet and splitting conditions, blood flow velocities of peak-systolic
and end-diastolic were obtained with carotid duplex ultrasonography. The blood viscosity models were categorized into five: patient-specific and non-Newtonian (model 1), non-Newtonian (model 2), and the representative values of 300 s-1 (3), the hematocrit-based equation (4), and 4 centiPoise (5). The final outcome
was wall shear stress along carotid arterial segments and we used the model 1 as the reference; all other values
were compared with a paired t-test.
Results: In total, 20 carotid arteries from 10 healthy volunteers (mean age ± SD, 63.5 ± 8.1 yrs, and the
proportion of women, 50%) were examined. Compared to the mean values of carotid wall shear stress using
the reference model 1, all the other non-Newtonian or representative models showed significant differences
in both sexes, and along all the carotid segments. Especially, the wall shear stress using the non-Newtonian
model 2 (Power-Law model) showed the most prominent difference and variability according to sex.
Conclusions: There were significant differences of wall shear stress along carotid artery comparing the
blood viscosity model of the patient-specific, non-Newtonian and other (non-Newtonian or representative)
values. To obtain exact values of wall shear stress, the patient-specific and non-Newtonian blood viscosity
model should be used carefully.
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Hypoxic viable tissue in human chronic cerebral ischemia because of
unilateral major cerebral artery steno-occlusive disease
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Purpose: Positron emission tomography (PET) with radiolabeled 2-nitroimidazoles directly detects hypoxic but viable tissue present in an acute ischemic area in the human brain. This study using PET with
1-(2-18F-fluoro- 1-[hydroxymethyl]ethoxy) methyl-2-nitroimidazole (18F-FRP170) aimed to determine
whether tissue with an abnormally elevated uptake of 18F-FRP170 exists in human chronic cerebral ischemia
because of unilateral atherosclerotic major cerebral artery steno-occlusive disease.
Methods: 18F-FRP170 PET was performed, and cerebral blood flow and metabolism were assessed using
15O-gas PET in 20 healthy subjects and 52 patients. A region of interest (ROI) was automatically placed in 3
segments of the middle cerebral artery territory in both cerebral hemispheres with a 3-dimensional stereotaxic ROI template using SPM2, and each PET value was determined in each ROI. The ratio of values in the
affected versus contralateral hemispheres was calculated for the 18F-FRP170 PET image.
Results: A significant correlation was observed between oxygen extraction fraction and 18F-FRP170 ratios
(ρ=0.509; p<0.0001) in a total of 156 ROIs in 52 patients. The specificity and positive-predictive value for
a combination of an elevated oxygen extraction fraction and a moderately reduced cerebral oxygen metabolism for detection of an abnormally elevated 18F-FRP170 ratio (19 ROIs: 12%) were significantly greater
than those for the individual categories (elevated oxygen extraction fraction, moderately reduced cerebral
oxygen metabolism, or reduced cerebral blood flow).
Conclusions: Tissues with abnormally elevated uptake of 18F-FRP170 exist in human chronic cerebral
ischemia characterized by a combination of misery perfusion and moderately reduced oxygen metabolism
because of unilateral atherosclerotic major cerebral artery steno-occlusive disease.
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The characteristics of ischemic stroke with repeated false-negative diffusion
weighted image
Chang Yeob Lee, Jeong-ho Hong, Sung-il Sohn
Neurology, Keimyung University School of Medicine, Daegu, Korea

Purpose: MRI with diffusion weighted image (DWI) can be used as a very accurate diagnostic tool for assessing acute cerebral infarction in patients with neurologic deficits. However, 3-10% of the ischemic stroke
patients have false-negative DWI finding, especially in cases with small lesions or brainstem lesions or short
duration from the symptom onset to taking a DWI. We focused on the stroke patients with false-negative
findings at initial and follow-up DWI. This study investigated the frequency of repeated false-negative DWI
in cases of clinically cerebral infarction and its clinical, radiological and laboratory characteristics.
Methods: Among 2200 ischemic stroke patients visited within 24 hours of symptom onset from 2005 to
2013. All patients underwent an MRI at the emergency room and a follow-up MRI within a week. Repeated
negative DWI stroke was defined as no definite lesion being found at initial and follow-up DWI.
Results: Sixty two (2.8%) patients (mean age : 62.0±10.9 years, male : 59.7%) had negative DWI findings
Average NIHSS score was 5.8±7.1, and duration from symptom to DWI was 223±253 minutes. Among patients with initial negative DWI stroke, 11 patients (17.7%) was repeated false negative DWI stroke. patients
with repeated false-negative DWI stroke was associated with low white blood cell counts(p<0.05), low platelet counts(p<0.05), low C-reactive protein(p<0.05), or low glucose levels(p<0.05) compared to follow-up
positive DWI. These parameter related to severity and progression of stroke. In DWI negative stroke, posterior circulation is dominant compared to anterior circulation.
Conclusions: Repeated false-negative DWI strokes in all ischemic stroke are few (0.5%). Our findings
showed ‘Repeated false-negative DWI stroke’ are associated with small lesion, no progression, and acute cerebral infarction of posterior circulation.
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A case of acute thalamic infarction with hypertensive brainstem
encephalopathy
In Gun Hwang, Hye Sung Park, Jong Yun Lee, Im-seok Koh
Departemtn of Neurology, National Medical Center, Seoul, Korea

Purpose: We report a case of developing brainstem hypertensive encephalopathy and cerebral infarction at
the same time.
Background: Hypertensive brainstem encephalopathy is a variant of hypertensive encephalopathy characterized by brainstem and cerebellum involvement. Despite severe radiologic findings, clinical features of
brainstem involvement are uncommon. We report a case of developing brainstem hypertensive encephalopathy and cerebral infarction at the same time.
Case: A 52-year-old female was admitted with dysarthria and right facial palsy which occurred in the morning. Her past medical history was unremarkable, but initial blood pressure was 250/135 mmHg. A laboratory
evaluations including secondary hypertension were unremarkable. DWI revealed a high-intensity signal
in the left thalamus. There were increased signals in the pons, cerebellum, basal ganglia, and periventricular white matter in T2-weighted and FLAIR images. T2-weighted gradient-echo images showed multiple
microbleeds in the brainstem, cerebellum, thalamus and temporal lobe. MRA was unremarkable. After 1
month, the follow-up MRI showed persistent thalamic infarction, but high signal intensity of the pons and
cerebellum got improved.
Conclusions: Hypertension is a main cause of this case. Further studies are needed to evaluate the reason
why two different pathologies occurred at the same time.
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Preoperative prediction of cerebral hyperperfusion after carotid
endarterectomy using middle cerebral artery signal intensity in 1.5-tesla
magnetic resonance angiography followed by cerebrovascular reactivity
to acetazolamide using brain perfusion single-photon emission computed
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Purpose: The purpose of the present study was to determine whether signal intensity of the middle cerebral
artery (MCA) on preoperative 1.5-T magnetic resonance angiography (MRA) could identify patients at risk
for hyperperfusion following carotid endarterectomy (CEA) as a clinical screening test and whether an additional measurement of preoperative cerebrovascular reactivity (CVR) to acetazolamide on brain perfusion
single-photon emission computed tomography (SPECT) could increase the predictive accuracy for the development of hyperperfusion.
Methods: In 301 patients, the signal intensity of the MCA ipsilateral to CEA on MRA was preoperatively
graded according to the ability to visualize the MCA. For patients with reduced MCA signal intensity on the
MRA study, CVR to acetazolamide was subsequently assessed using brain perfusion SPECT. Cerebral hyperperfusion was also determined using brain perfusion SPECT.
Results: Preoperative reduced MCA signal intensity was significantly associated with the development of
cerebral hyperperfusion (95% CI, 1.188–3.965; p=0.0352). While the sensitivity and negative predictive value
were 100% both for the preoperative MCA signal intensity alone and in combination with subsequent preoperative CVR to acetazolamide, the specificity and positive predictive value were significantly greater for the
latter than for the former (p<0.05).
Conclusions: Signal intensity of the MCA on preoperative 1.5-T MRA identifies patients at risk for hyperperfusion following CEA as a clinical screening test. An additional measurement of preoperative CVR to
acetazolamide increases the predictive accuracy for the development of hyperperfusion.
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Neural substrates of upper extremity motor impairment after stroke based
on voxel-based lesion symptom mapping (VLSM)
Hyun Im Moon, Sung Bom Pyun, Yu Mi Hwang, You Jin Jung, Hee Kyu Kwon
Department of Physical Medicine and Rehabilitation, Korea University College of Medicine, Seoul, Korea

Purpose: Stroke frequently impairs motor function and it significantly influences on the activities of daily
living. Understanding the relationship between brain lesion and its resulting deficits in motor function can
make the clinicians easier to set the goals during rehabilitation. We aimed to elucidate the neural substrates
of upper extremity motor function using Voxel-based Lesion Symptom Mapping (VLSM) in stroke patients.
Methods: We retrospectively screened the stroke patients from January 2008 to September 2014 who met
the inclusion criteria; a first-ever stroke, supratentotial lesion and who underwent brain MRI. Stroke patients
who had infratentorial lesion or intracerebral hemorrhages were excluded. Finally brain MRI data of total
133 stroke patients were selected for VLSM analysis. Demographic data, neurologic characteristics and scores
of Fugl-Meyer motor assessment (FMA) of upper extremity and manual function test (MFT) were collected.
We generated statistic maps of lesion contribution related to upper extremity function using VLSM. Areas
showing significant correlations with functional performance measures were identified using the false discovery rate corrected at p≤0.05.
Results: Highest frequency of brain lesion location was observed in the deep territory of the middle cerebral artery with lesion distribution at the striatocapsular region and insula on the overlay lesion plot of all
the patients. VLSM revealed that FMA of upper extremity was associated with damage to the putamen, lentiform nucleus, caudate, lateral globus pallidus, insula, subgyral white matter adjacent to corona radiata. (Fig. 1)
The area correlated with lower MFT was similar with that.
Conclusions: The use of
lesion symptom mapping
in conjunction with behavioral measures produced
anatomically specific results about the critical area
for upper extremity motor
performance. Damage of
this area might limit the
recovery potential.
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Pontine high signal intensities as a presentation of asymptomatic
hypertensive brain damage
Yong Bang Kim, Yoon Sang Oh, Woojun Kim, A-Hyun Cho
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Purpose: Malignant hypertension may lead to critical target organ damage in kidney, retina, heart and
brain. Well-known clinical presentation of hypertensive cerebral damage is hypertensive encephalopathy
which is reversible. However, the real proportion of hypertensive cerebral damage without over clinical presentation is uncertain.
Methods: A retrospecive review of medical records was performed by an investigator.
Results: A 40-year-old man presented with dyspnea which developed 3hours ago. His blood pressure was
very high (systolic blood pressure of 200 mmHg, diastolic blood pressure of 140 mmHg) and intravenous
antihypertensive treatment was done. On further laboratory exam revealed heart failure due to hypertension,
hypertensive retinopathy and hypertensive retinopathy. Etiologies of secondary hypertension were ruled
out. Although he had no neurological symptom and sign, he wanted brain evaluation concerning additional
brain damage due to hypertension. T2-weighted brain MRI revealed high signal change in ventral pons suggesting hypertensive encephalopathy. There was a microbleed inside the pontine lesion. Mild leukoaraiosis
was also present in both centrum semiovale.
Conclusions: This case suggests that asymptomatic hypertensive brain damage can be present in pons
mimicking central pontine myelinolysis particularly in a patient with definite hypertensive target organ
damage.
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Septic cavernous sinus thrombosis with the infectious arteritis of the
intracavernous internal carotid artery
Jin Hee Im, Hwa Reung Lee, Seung Min Han, Joong Hyun Park, Jae Hyeon Park, Sang Won Han
Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: Septic cavernous sinus thrombosis (CST) is thrombophlebitis in the cavernous sinus. It is a rare
complication of facial infection, paranasal sinusitis, otitis media and, less often, pharyngitis and dental infection affecting the anatomic structures running in the cavernous sinus. Contrary to nervous system structures, however, the internal carotid artery (ICA) is rarely involved. We present a patient of septic CST with
the infectious arteritis of the ICA at the intracavernous portion.
Methods: A 53-year-old woman without contributory medical history was admitted to our hospital with
the complaints of a high fever, left-sided headache, and swelling of the left eye. Two days before admission,
she developed a fever and headache. Painful eye swelling developed in the left side two days later and she
visited our hospital. On physical examination, the temperature was 40.5 °C, the pulse was 86 beats/min and
the blood pressure was 142/82 mmHg. She was alert and oriented. The neurologic examination, including
nuchal rigidity, showed normal findings. Her left eyelid presented with marked swelling, redness and ptosis
accompanied by hemorrhagic conjunctival hyperemia and exophthalmos. On ophthalmologic examinations,
the direct pupillary light reflex, visual acuity, intraocular pressure and ophthalmoscopic findings were normal. Orbital CT and MRI showed chemosis, extraocular muscular thickening, and ocular proptosis in the left
side, while paranasal sinusitis was absent. Brain MR angiography (MRA) demonstrated narrowing of the left
ICA at the intracavernous portion. The wall of the cavernous ICA showed gadolinium enhancement highly
suspicious of inflammation.
Results: The diagnosis of a septic CST was made and her symptoms were improved with intravenous antibiotic therapy and anticoagulation. She was discharged after 2 weeks of intravenous antibiotic therapy without any symptoms. Follow-up brain CT angiography after seven months showed that visualized narrowing
of the left intracavernous ICA on the previous MRA had almost disappeared.
Conclusions: A clinical course with infectious arteritis of the ICA as major complication of septic CST is
rare but requires prompt treatment.
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Imaging selection criteria for intra-arterial thrombectomy in acute ischemic
stroke: NCCT with multi-phase CTA versus CT perfusion
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Purpose: Recent clinical trials successfully showed the benefit of early recanalization by thrombectomy in
patients who were selected by imaging criteria. Two main selection criteria were used as follows: infarct core
(relative CBF[rCBF]< 30%)<70 cc and mismatch ratio>1.2 assessed by penumbra (Tmax>6 seconds), and
ASPECT score>5 and good collaterals on multi-phase CTA (MPCTA). We sought to compare two imaging
selection criteria (NCCT with MPCTA and CTP) for the determination of eligibility for intra-arterial thrombectomy.
Methods: We retrospectively enrolled 68 patients who had undergone head NCCT, 9.6-cm CTP (temporal
resolution=1.5 seconds), and craniocervical CTA within 8 hours of onset. The simulated MPCTA was reconstructed from 1-mm CTP images, and was assessed for collateral circulation. Infarct core (rCBF<30%) and
penumbra (Tmax>6 seconds) volumes were measured. Patients with infarct core<70 mL with a mismatch
ratio>1.2 or ASPECTS>5 with good collaterals were considered eligible for thrombectomy. The correlation
between ASPECTS and infarct core volumes was assessed. The mismatch ratios were compared between the
patients with poor collaterals and those without. The McNemar test was performed to compare the eligibility
of thrombectomy between the two criteria.
Results: NCCT and MPCTA identified 5 patients with ASPECTS<6 (poor collaterals [n=3]), and 6 patients
with poor collaterals (ASPECTS≤5 [n=3]), rendering 8 patients ineligible for thrombectomy. CTP determined that 7 patients were ineligible for thrombectomy (infarct core≥70 [n=5] and penumbra<10 mL with
infarct core<1 mL [n=2]). There was significant correlation between ASPECTS and infarct core volumes
(p<0.0001; Spearman’s rho=0.422). The mismatch ratios were
significantly lower in patients
with poor collaterals than in those
without (444.3±1580.95 versus
2.93±1.94; p=0.021). The two
selection criteria returned mismatches in 5 of 68 patients, which
was without statistical difference
(p>0.05).
Conclusions: The two imaging
selection criteria (NCCT with
MPCTA and CTP) were statistically comparable for determining
eligibility for thrombectomy.
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The clinical effect of cerebral microbleeds on cognitive function
Jeong Hun Lee, Minho Park, Tai Hwan Park, Sang Soon Park, Jae Hyeok Heo, Jin Young Ahn
Neurology, Seoul Medical Center, Seoul, Korea

Purpose: Cerebrovascular disease and Alzheimer’s disease (AD) share presumed risk factors. Moreover, microbleeds (MBs) were observed frequently in AD and suggested to play a crucial role in the pathophysiology,
but the clinical significance of them remains unclear.
Methods: The study recruited 100 patients with Alzheimer’s dementia who diagnosed at the memory clinic
in Seoul Medical Center in 2014. For each patients, baseline characteristics, neuropsychological tests, cerebrovascular risk factors, medial temporal lobe atrophy, and severity of small vessel disease were evaluated
according to the existence of MBs.
Results: The prevalence of microbleeds in patients with Alzheimer’s disease were 33%. The percentage
of male gender, the severity of small vessel disease and medial temporal lobe atrophy were significantly increased in MB (+) group.
Conclusions: The MB(+) group showed more severe MTLA and SVD than MB(+) group. These results
suggest that MBs may reflect the burden of amyloid pathology and ischemic vascular pathology.
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Role of transcranial doppler on differentiating nonaneurysmal subarachnoid
hemorrhage in patients with systemic lupus erythematosus
Young Seo Kim1, Ji Young Lee2, Young-jun Lee2, Hyun Young Kim1
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Neurology, College of Medicine, Hanyang University, Seoul, Korea, 2 Radiology, College of Medicine, Hanyang University, Seoul, Korea

Purpose: Nonaneurysmal subarachnoid hemorrhage (SAH) is a rare complication in patients with systemic
lupus erythematosus (SLE). It has been known to be associated with vasculitis, reversible cerebral vasoconstriction syndrome (RCVS), anticoagulation therapy and steroid therapy. Our purpose was to describe two
cases of nonaneurysmal SAH related to vasculitis or RCVS and review the literature.  
Methods: Two patients with SLE showed cortical or perimesencephalic SAH without aneurysm. A MEDLINE database search of cases with nonaneurysmal SAH and systemic lupus erythematosus was also conducted.
Results: They showed nonaneurysmal SAH and multifocal stenosis in intracranial arteries. The presumed
cause was considered to be vasculitis and RCVS according to the findings of MR angiography, vessel wall
imaging and Transcranial Doppler (TCD) study. A patient with vasculitis showed low to normal range of
flow velocities on TCD study, showing the symptom improvement on immunosuppressants. On contrary, in
a patient with RCVS, TCD ultrasonography showed high flow velocities, showing improvement of symptom
on calcium channel blockers.
Conclusions: Differential diagnosis of vasculitis and RCVS is important because treatment strategy is
different in those two disease. TCD ultrasonography could have an important role in differentiating them.
Clinician should be aware of the cause of non-aneurysmal SAH in patients with SLE.
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The importance of middle cerebral artery flow for cerebral hemodynamics in
carotid artery occlusion
Kangho Choi, Seungho Kang, Manseok Park, Ki-hyun Cho
Neurology, Chonnam National University Hospital, Gwangju, Korea

Purpose: The presence of collateral middle cerebral artery (MCA) flow via the primary collateral pathway
is thought to protect against the progression of cerebral ischemia. The velocity in the MCA may correlate
with cerebrovascular reactivity (CVR). The goal of this study was to compare the usefulness of MCA signal
intensity on MR angiography (MRA) versus CVR to acetazolamide measured by quantitative perfusion single-photon emission CT (SPECT) for the detection of cerebral hemodynamic impairment in patients with
cervical internal carotid artery (ICA) steno-occlusive diseases.
Methods: The signal intensity of the MCA on single-slab 3D time-of-flight (TOF) MRA was graded according to the ability to visualize the MCA in 42 patients with unilateral cervical ICA steno-occlusive diseases.
SPECT-CVR was also calculated by measuring cerebral blood flow before and after acetazolamide challenge.
Ten healthy subjects were studied to obtain control SPECT-CVR values.
Results: CVR was significantly lower in cerebral hemispheres with reduced MCA signal intensity than in
those with normal intensity (p<0.01). When the reduced signal intensity of the MCA on MRA was defined
as abnormal, and when a CVR less than the mean 2 SD of healthy subjects was defined as reduced, MRA
grading resulted in a 83.2% sensitivity and 77.8% specificity, with 81.0% positive predictive and 91.7% negative-predictive values to detect reduced CVR.
Conclusions: This simple MRA method can assess hemodynamic impairment. Therefore, the results of this
study suggest that the patients of ICA steno-occlusive disease with the reduced signal intensity of the MCA
should be carefully managed because their conditions may deteriorate.
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Vascular hyperemia with dilated angiopathy in MELAS syndrome
Chulho Kim, Jong Hee Sohn, Min Uk Jang, Hui Chul Choi, Boh Hee Kim, Chae-young Lee
Department of Neurology, Chuncheon Sacred Heart Hospital, Chuncheon, Korea

Purpose: Mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes (MELAS) is one of the
mitochondrial cytopathies and characterized by seizure, repetitive stroke-like episode and dementia. Strokelike episodes can be misdiagnosed as luxury perfusion after an embolic ischemia. We reported 56-year-old
patients confirmed with MELAS, which showed a vascular hyperemia with dilated angiopathy on neuroimaging study and discuss about the differential aspect between MELAS and ischemia.
Case Reports: A 56-year-old man presented with left hemiparesis and loss of consciousness. He was diagnosed with bilateral deafness and retinitis pigmentosa 10 years ago. On neurologic examination, level of consciousness was stuporous, and withdrawal response to noxious stimuli was decreased in left upper and lower
extremities. Brain MRI showed an area of diffusion restriction in the right temporo-occipital cortex and dilated right middle cerebral artery. Moreover, cerebral blood flow was increased in perfusion MRI, which was
reaffirmed on the brain SPECT. A genetic study revealed a major mutation of 3243 A>G heteroplasmy.
Conclusions: We reported a case of vascular hyperemia with dilateral angiopathy in a patient confirmed
with MELAS. Vascular hyperemia is confused with post-recanalization luxury perfusion after an embolic
infarct. However, parieto-occipital cortical lesion distribution as well as pecular characteristics such as short
stature, hearing loss and accompanied diabetes could be a clue to differentiating MELAS and embolic ischemia.

The 7th JAPANESE-KOREAN Joint Stroke Conference | 285

Poster-163

Comparison of clinical outcomes of single or combination of intravenous
and intraaretrial thrombolysis performed within 3 hours for acute ischemic
stroke patients
Hye Seon Jeong1, Hyon-jo Kwon2, Ji Young Kim1, Min Young Lee1, Hyeon Song Koh2, Hee-jung Song1, Jei Kim1
1

Department of Neurology and Regional Cerebrovascular Center, Chungnam National University Hospital, Daejeon, Korea, 2Department of
Neurosurgery and Regional Cerebrovascular Center, Chungnam National University Hospital, Daejeon, Korea

Purpose: We evaluated whether primary intraarterial thrombectomy (IAT) is beneficial to obtain better
clinical outcomes than intravenous thrombolysis (IVT) or combination of IVT with IAT within 3 hours of
time window after symptom onset for acute ischemic stroke patients.
Methods: We analyzed clinical data of 203 acute ischemic stroke patients (male:female, 114:89, mean
age±SD, 70.0±12.2 years) who underwent IVT and/or IAT to recanalize acute occlusion of a middle cerebral
artery (MCA) and/or internal carotid artery (ICA) within 3 hours of symptom onset. The patients were classified according to the manner of the thrombolytic therapy; IVT-only (n=45), IVT-IAT-combination (n=88),
and IAT-only (n=70). The rates of hemorrhagic complications and modified Rankin scale (mRS) checked at
discharge and 3 months after discharge were compared between the 3 groups. For the patients who received
single or combined IAT, the differences of the recanalization rate and the time interval from onset to recanalization were evaluated.
Results: Parenchymal hemorrhage developed in the infarcted lesion (IVT-only, 7%; IVT-IAT-combination,
6%; IAT-only, 0%; p=0.023) and symptomatic ICH (primary IVT, 9%; IVT-IAT, 5%; IAT, 0; p=0.053) was
more frequent in patients received primary or combined IVT rather than the IAT-only patients. Good clinical outcome defined as mRS 0-2 was higher in patients received single or combined IAT rather than IVT-only (IVT-only, 24%; IVT-IAT, 42%, IAT-only, 41%, p=0.107) at discharge. At 3 months after IAT, the good
clinical outcome was significantly higher in patients received single or combined IAT (IVT-only, 30%; IVTIAT, 53%, IAT-only, 53%, p=0.021) than IVT-only patients. In patients received IAT, successful recanalization
defined as Thrombolysis in Cerebral infarction grade 2b or 3 was similar between the patients received single
or combined IAT (IVT-IAT, 81% vs. IAT-only, 80%; p>0.05). The time interval from symptom onset-to-recanalization was also similar between the two groups (IVT-IAT, 243.1±76.8; IAT-only, 259.1±120.6 minutes;
p>0.05) were similar between the IVT-IAT and single IAT patients.
Conclusions: The present study showed that single or bridging IAT is more beneficial to obtain good clinical outcome rather than single IVT for acute ischemic stroke patients within 3 hours of time window for
thrombolysis. The similar clinical outcome between single and bridging IAT suggested IAT could obtain
good clinical outcome without proceeding IVT for the patients arrived at hospital within 3 hours after symptom onset if IAT is possible within the time window.
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Histological characteristics of the thrombi retrieved by intraarterial
thrombectomy
Jongwook Shin1, Hyon-jo Kwon3, Hyeon Song Koh3, Kyu Sang Song4, Jei Kim2
1

Gunbuk Branch, Public Health Center of Geumsan, Chungnam, Korea, 2Daejeon-Chungnam Regional Cerebrovascular Center, Hospital
and School of Medicine, Chungnam National University, Daejeon, Korea, 3Department of Neurosurgery, Hospital and School of Medicine,
Chungnam National University, Daejeon, Korea, 4Deparment of Pathology, Hospital and School of Medicine, Chungnam National
University, Daejeon, Korea

Purpose: The thrombi retrieved after intraarterial thrombectomy (IAT) have variable macroscopic differences. The histologic differences of the thrombi has not been well known, yet. We evaluated the histologic
characteristics of the thrombi obtained after IAT by the comparison of the proportion of fibrin and platelet
in the thrombi.
Methods: We used 13 thrombi samples obtained from acute ischemic stroke patients who underwent IAT
to retrieve the thrombus from the occluded intracranial vessels. The thrombi was stained using hematoxylin and eosin (H&E) and antibodies to target fibrinogen (Cat. No. PA1-85429, Thermo Scientific, USA)
and platelet (CD61, Code No. M0753, Daco, Denmark). To measure the proportion of the fibrinogen and
platelet in each thrombi, we measured total area stained by H&E stain and the area stained by the antibodies
targeting fibrinogen and platelet using ImageJ program (ver. 1.49, National Institute of Health, USA). Then,
the each proportion of fibrinogen- or platelet-stained area to the total H&E area was calculated. Differences of fibrinogen- or platelet-stained area was compared by the pathomechanism of stroke, cardiogenic, or
non-cardiogenic stroke.
Results: The thrombi of the present study showed two patterns of platelet stain, 1) dense stain along the
margin of the thrombus (n=7) and 2) sparse‐scattered stain inside and margin of the thrombus (n=6), even
though the thrombi was stained with fibrinogen in entire thrombus. The marginal dense stain of platelet
was more frequently shown in thrombus obtained from cardiogenic stroke patients (71.4%) than the ones
of non‐cardiogenic patients (28.6%, p=0.078). On the proportion analysis for fibrinogen and platelet in the
thrombi, the overall proportion of fibrin and platelet were 33.4% and 8.2%, respectively. Fibrinogen‐stained
area was similar in both cardiogenic (35.3%) and atherosclerosis (31.7%).However, the platelet‐stained area
was higher in cardiogenic (11.2%) than atherosclerosis group (5.7%)
Conclusions: The present study showed different composition of fibrinogen and platelet of retrieved
thrombus after IAT by the different pathomechanism. Even though we need more studies including more
samples obtained from larger number of patients, these findings suggested that different mechanism is occurred during the thrombus formation in intracranial artery occlusion by the different stroke mechanism.
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A case of acute subdural hemorrhage after carotid artery stenting
Sun Young Im, Hyunn Chang Lee, Ki Hoon Sung, Young Eun Kim, Kyung-Ho Yu, Byung-Chul Lee
Neuology, Hallym University Sacred Heart Hospital, Anyang, Korea

Purpose: To our knowledge, there is no prior report of subdural hemorrhage(SDH) subsequent to CAS.
Here in, we report a case of acute SDH as an immediate complication just after CAS. We present a patient
who experienced an acute SDH within 2 hours after CAS.
Methods: A 42-year-old woman presented with a transient episode of amaurosis fugax and right sided
weakness lasting for 15 minutes a few days ago. The MRI showed the left internal borderzone infarction and
the MRA showed a severe stenotic lesion in the short segment of the proximal portion of the left internal
carotid artery. CAS was performed. About 2 hours after CAS, severe headache developed, and mental status
rapidly evolved to stupor. The BP remained at 155/61 mm Hg. Sluggish reacting pupils were found. Brain CT
revealed acute SDH on the left side with slight shift of the midline structures.
Results: Reports of acute ICH following CAS are rare, but mostly about intraparenchymal hemorrhage and
usually discussed in correlation with HPS. The pathological mechanism of ICH contains impaired cerebral
autoregulation, elevated systemic BP or anticoagulation. The most widely held theory that HPS occurs is
as a result of impaired autoregulation of cerebral blood flow. The chronic low-flow state induced by severe
carotid disease results in a compensatory dilation of cerebral vessels distal to the stenosis. The vessels lose
their ability to autoregulate, which results in increased cerebral blood flow after revascularization. SDH is
often regarded as a complication usually due to rupture of superficial cerebral or cortical bridging veins
during severe head trauma. Non traumatic causes include either direct bleeding into the subdural space or an
extension from an intracerebral hemorrhage: ruptured intracranial aneurysm, ruptured cortical artery, hypertensive cerebral hemorrhage, neoplasms, hematologic disorders, anticoagulant and thrombolytic therapy,
cerebral amyoloid angiopathy, dural arteriovenous fistulas, and acquired immune deficiency syndrome.     
Conclusions: In this case, there is no evidence of head or neck trauma, vascular abnormalities. And the
arterial origin of bleeding had been verified at operation. The pathological mechanism of SDH in this case
remains unclear. We postulate that SDH may be caused by sudden rise in intracranial pressure due to the
hyperperfusion after CAS which displaced brain tissue within the cranium and disrupted a corticodural
bridging artery and heparin bolus infusion during CAS also attributed partly. To our knowledge, this is the
first case report of SDH subsequent to CAS.
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Does onset to recanalization time influence the effect of penumbra pattern on
clinical outcomes in acute ischemic stroke patients receiving endovascular
treatment?
Jun Yup Kim1, Jong-Won Chung1, Hong-kyun Park1, Beom Joon Kim1, Moon-Ku Han1, Jun Lee4, Ki-hyun
Cho5, Joon-tae Kim5, Cheolkyu Jung2, Jae Hyoung Kim2, Chang Wan Oh3, Hee-Joon Bae1
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Purpose: Whether penumbra pattern (PP) can identify patients who are most likely to benefit from endovascular treatment (EVT) for acute ischemic stroke remains unclear. We aimed to establish whether onset to
recanalization time modifies the effect of PP on outcomes of EVT.
Methods: Based on multicenter prospective stroke registry database, we identified patients with acute
ischemic stroke who underwent perfusion and diffusion MRI before EVT, had anterior circulation stroke
and received EVT within 12 hours of symptom onset, and whose recanalization was confirmed during EVT
(mTICII≥2b). Favorable PP was defined as predicted infarct core≤70 ml, and a ratio between the volume of
critically hypoperfused tissue (Tmax>6s) and the ischemic core of 1.8 or more with their absolute difference
of 15 mL or more. Onset to recanalization time was dichotomized by median value. Primary outcome was
functional independence defined as a modified Rankin Scale score of 0–2 at 3 months. Safety outcome was
symptomatic hemorrhagic transformation (sHT).
Results: Among 121 eligible patients from three university hospitals, the mean age was 69.2 years and
median initial NIHSS score was 14 (IQR, 9–18). Favorable PP was detected in 104 patients (86.0%), and median onset to recanalization time was 271 min (IQR, 196–371). Among all study subjects, the proportion of
functional independence was higher in those with favorable PP compared to those without (53.8% vs. 5.9%;
OR, 18.67; 95% CI, 2.39–145.98; p=0.005), but was not different between early and late recanalization groups
(49.2% vs. 45.0%; OR, 1.18; 95% CI, 0.58–2.42; p=0.645). Favorable PP was associated with functional independence in early recanalization groups (60.4% vs. 7.7%; p=0.001). None of patients with late recanalization
and without favorable PP (n=4) were functionally independent at 3 months. However, 48.2% of patient in
late recanalization group with favorable PP were functionally independent at 3 months. For functional independence, there was no significant interaction between the PP and onset to recanalization time (p=0.64). In
terms of safety, overall five patients developed sHT. In early recanalization group, two patients with non-favorable PP developed sHT. In late recanalization group, three patients showed sHT and one of them had
favorable PP.
Conclusions: Favorable penumbra pattern is associated with functional independence even in patients with
delayed cerebral reperfusion via endovascular treatment. Penumbra pattern on magnetic resonance imaging
may help elucidate possible candidates for delayed endovascular treatment.
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Recanalization of cerebral arterial occlusion just before emergent
conventional angiography
Eung-seok Lee, Hee-Kwon Park, Ji-won Kwon, Cindy Yoon, Joung-Ho Rha
Neurology, Inha University Hospital, Incheon, Korea

Purpose: After development of stent retrieval system, mechanical thrombectomy is considered to the patients with hyperacute ischemic stroke caused by major cerebral artery occlusion with DWI-PWI mismatch,
which is usually identified on MR or CT scans. Sometimes, spontaneous recanalization is observed on emergent conventional angiography, which did not need further intervention. However, characteristics of recanalization in hyperacute period remained unknown. Here, we investigated the predictors for recanalization of
cerebral arterial occlusion just before conventional angiography and outcomes of these cases.
Methods: We reviewed hyperacute ischemic stroke patients who were admitted from July 2013 to August
2015 and took conventional angiography after identification of major arterial occlusion on MR or CT scans.
We analyzed the difference of risk factors, clinical characteristics and outcomes between the spontaneous
recanalization group and the others.
Results: A total of 104 subjects were enrolled (70 men, 69.0±10.6 years old). Among them, nine patients
had recanalization on conventional angiography before neurointervention(9 men, 66.0±10.2 years old).
Spontaneous recanalization group was more frequently associated with men (p=0.02), embolic stroke etiology (p=0.05) and the history of diabetes mellitus(p 0.02), compared to non-recanalization group. Duration
from stroke onset to MR or CT scan was much shorter in recanalization group than non-recanalization
group(63.1±21.2 vs 180.4±276.2 minutes, p<0.01). There was no difference in prevalence of hypertension,
smoking, arterial occlusion site and intravenous rTPA therapy between two groups. Among recanalization
group, four subjects (44.4%) had 2 or less modified Rankin Score on 3 months after stroke onset and none
had early neurologic deficit or re-occlusion.
Conclusions: Our result suggests that spontaneous recanalization might occur within a few hours after
stroke onset. This recanalization was associated with men, diabetes mellitus and embolic stroke. Re-occlusion
or early neurologic deficit seems to be uncommon in case of the spontaneous recanalization.
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Initial clot burden score on T2* GRE is not associated with recanalization
and clinical outcome after mechanical thrombectomy using solitaire stent
for acute ischemic stroke
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Purpose: There were previous studies suggesting that large clot burden may be associated with unsuccessful
recanalization and poor clinical outcome after intravenous thrombolysis in patients with acute ischemic
stroke. The purpose of this study was to assess the association of initial clot burden score (CBS) based on
T2*- weighted gradient echo imaging (GRE) with recanalization and functional clinical outcome after mechanical thrombectomy using solitaire stent for acute anterior circulation stroke.
Methods: We reviewed 65 consecutive patients with acute ischemic stroke who had the occlusion of major
anterior circulation arteries and underwent mechanical thrombectomy using solitaire stent as first line device
at two centers in Republic of Korea between October 2010 and March 2013. Clot burden was assessed on a
scoring system based on T2* GRE proposed to adapt to CT angiography-based scale. The T2* CBS was calculated as a 10-point scale that 3 points are subtracted for susceptibility vessel sign (SVS) in the supraclinoid
internal carotid artery, 2 points each for SVS in the proximal and distal half of M1 middle cerebral artery, and
1 point each for SVS in M2 middle cerebral artery branches and for SVS in anterior cerebral artery. Good
outcome was defined as modifed rankin scale (mRS) range of 0-2 at 3 months.
Results: Forty of eligible 65 patients were male with a median age [IQR] of 70 years [65-77]. Forty eight
(73.8%) patient had susceptibility vessel sign on initial T2* GRE image. Twenty two of 65 (33.3%) patients
had clot burden score of 6 or less. There was no correlation between initial CBS and 3-month follow-up mRS
score (r=-0.04; p=0.949). Thirty six (83.7%) of patients with CBS of >6 and 18 (81.8%) of patients with CBS
of ≤6 had successful recanalization at end-of-procedure (p=1.0). The results were summarized on the table 1.
Conclusions: The results of this study suggest that initial large clot burden may be not associated with recanalization rate and functional clinical outcome after mechanical thrombectomy.
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Table 1. Univariate analysis between patients with good outcome and poor outcome
Demographic variables
Male gender, No. (%)
Age, mean (SD), y
Initial NIHSS, median [IQR]
Time delay from onset, median [IQR]
Time(min) from onset to MRI
Time (min) from onset to groin puncture
Initial MRI
SVS, No. (%)
CBS 0-6, No.(%)
CBS, mean (SD)
Initial DWI volume, ml, median [IQR]
Perfusion/Diffusion mismatch ratio, median [IQR]
Administration of IV rt-PA, No. (%)
Symptomatic ICH, No. (%)
Target occlusion site, No. (%)
Proxiaml ICA
Distal ICA
M1
M2
ACA
Recanalization at end-of-procedure (TICI 2b-3)

Good outcome (N=37)

Poor outcome (N=28)

P

26 (70.3)
67.2(10.9)
16 [10.0-19.5]

14 (50.0)
72.9 (9.1)
17[12.5-23.6]

0.096
0.042
0.014

179.0 [113.5-270.0]
234.0 [160.5-340.0]

193.0 [99.5-299.5]
327.0 [199.0-417.0]

0.591
0.094

28 (75.7)
12 (32.4)
7.54(2.26)
17.6 [6.3-40.2]
5.4 [3.1-10.1]
22 (59.5)
0 (0)

20 (71.4)
10 (35.7)
7.39(2.54)
40.5 [19.6-76.1]
3.6 [2.5-6.9]
13 (46.4)
9 (32.1)

0.700
0.782
0.805
0.011
0.271
0.297
0.000

5 (13.5)
4 (10.8)
23 (62.2)
5 (13.5)
0 (0.0)
34/37 (91.9)

4 (14.3)
9 (32.1)
12 (42.9)
2 (7.1)
1 (100)
20/28 (71.4)

1.0
0.058
0.122
0.689
0.431
0.045

292 | The 7th JAPANESE-KOREAN Joint Stroke Conference

Poster-169

The role of brain CT after endovascular thrombectomy in predicting
symptomatic hemorrhage in acute basilar occlusion
Da-Eun Jeong1, Jeong-min Kim1, Kwang-yeol Park1, Woong Jae Lee2
1

Department of Neurology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Korea, 2Department of
Neuroradiology, Chung-Ang University Hospital, Chung-Ang University College of Medicine, Seoul, Korea

Purpose: We studied the prognostic value of contrast accumulation from non-contrast brain CT taken
immediately after endovascular reperfusion treatment in acute basilar artery occlusion patients to predict
symptomatic hemorrhage.
Methods: Between July 2007 and May 2015, acute basilar artery occlusion patients who were treated by
endovascular thrombectomy were included. Contrast accumulation was defined as high attenuation area
from non-contrast brain CT immediately taken after endovascular reperfusion treatment, and patients were
categorized into three groups according to the presence and location of contrast: 1) negative, 2) parenchymal
enhancement and 3) subarachnoid enhancement. The rates of symptomatic hemorrhage after 24 hours and
functional outcome at discharge were compared between the patients with and without parenchymal enhancement.
Results: Of 18 patients (9 female patients, age=61.9±19.6) who were treated by endovascular intervention, contrast accumulation was detected in 13, including 6 patients with parenchymal enhancement and
7 patients with subarachnoid enhancement. The most commonly involved parenchyma was thalamus in 4
patients, followed by pons in 3. The parenchymal enhancement pattern was more frequently associated with
symptomatic hemorrhage (2 vs. 0 patient, p=0.196) and with grave outcome at discharge with modified
Rankins scale 5 or 6 (4 vs. 4 p=0.233) than the non-cortical involvement group
Conclusions: Our pilot study suggests that the parenchymal involvement of the contrast accumulation
is associated with symptomatic hemorrhage and poor outcome after endovascular reperfusion treatment
among the patients with basilar artery occlusion.
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Three cases of successful stent insertion in patients with unstable plaque at
ICA bulb by balloon guiding catheter
Jae Hyuk Kwak, Sang Lae Lee, Sang Won Park, Jong Wan Park
Neurology, Fatima Hospital, Daegu, Korea

Purpose: The criterion standard for invasive treatment of carotid artery stenosis is carotid endarterectomy(CEA). Recently, carotid artery stenting(CAS) has been proposed as a valid alternative to CEA. But, CEA
is preferring in patient with unstable plaque at ICA bulb. The proximal and distal protection devices are safe
method in carotid stenting with unstable plaque at ICA bulb.
Methods: We report three cases of stent insertion by proximal balloon guiding catheter and distal protection
device for preventing distal embolization of plaque fragments
Results: (Case 1) A 73-years-old man was admitted due to repetitive transient right hemiparesis. Brain
MRI revealed multiple small ischemic lesions were seen on left basal ganglia, paraventricular area and subcortex in DWI. MRA revealed the stenosis of left proximal ICA. A carotid duplex study showed an unstable
plaque in left ICA bulb. We successfully performed endovascular revascularization by using balloon angioplasty and stent insertion. For protecting distal migration of plaque fragments, filter was inserted after flow
arrest by balloon guiding catheter. (Case 2) A 75- year-old man with a history of hypertension and diabetes
mellitus visited with right hemiparesis for 7 hours. Acute multifocal infarctions in the left middle cerebral
artery territory involving the external borderzone area was revealed on brain MRI with severe stenosis of left
ICA at its proximal segment. A carotid duplex study showed a hyperechoic mobile plaque in the origin of the
left ICA. Carotid artery stenting for the symptomatic stenosis of the left ICA was done after 9 days of symptom onset. During procedure, unstable plaque was seen in left ICA bulb. After flow arrest by balloon guiding
catheter, filter was inserted. We successfully stented without distal embolization of plaque fragments. (Case 3)
74-year-old man was visited with dysarthria and right hemiparesis. Brain MRI revealed multiple ischemic lesions in left MCA territory. MRA showed the severe stenosis of left ICA bulb. A carotid duplex study showed
a hypoechoic plaque in the origin of the left ICA. We successfully performed stent insertion in left ICA bulb
by balloon guiding catheter.
Conclusions: The distal embolization of plaque fragments during CAS has been considered to the cause of
the majority of the neurologic complications during stent implantation. Filter insertion after flow arrest by
balloon guiding catheter is safe and protective strategy in aspects of preventing distal embolization of plaque
fragments.
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A case of the perianeurysmal edema after the coil embolization
Jaehyun Son, Norio Fujii, Takayuki Iwakami
Neurosurgery, Tomishiro Central Hospital, Okinawa, Japan

Purpose: The coil embolization is one of the established cerebral aneurysm treatments. the several perioperative complications such as the cerebral infarction and hemorrhage are known. We experienced the case of
the symptomatic perianeurysmal edema after the coil embolization.
Methods: The 86-year-old woman had the slowly growing aneurysm on left vertebral artery. The usual coil
embolization was performed with the bare platinum coil and she discharged after 72 hours from the coil embolization. After 3 days from the discharge, the double vision, dizziness and dysarthria were presented, The
magnetic resonance image (MRI) was presented the perianeurysmal edema. The recurrence of the aneurysm
was not revealed.
Results: After the medication including the steroids was started, the symptom was recovered within a week.
Thereafter the perianeurysmal edema on the MRIs was disppeared gradually.
Conclusions: The perianeurysmal edema after the coil embolization is one of the considerable complications.
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Satellite Symposium 1

Optimal antiplatelet therapy in Asian stroke patients
Jong S. Kim
Department of Neurology, University of Ulsan, Asan Medical Center, Seoul, Korea

Cilostazol is an antiplatelet drug often used in Asian countries like Korea, Japan, and China. However, it is
less well appreciated in the west. Cilostazol inhibits phosphodiesterase, increases cyclic AMP concentrations,
and consequently inhibits platelet aggregation. Interestingly, it also has vasodilatory activity, inhibits vascular
smooth muscle proliferation, and protects the endothelium. Studies in Asia have shown that cilostazol is effective in the secondary prevention of stroke. Moreover, it is significantly less likely to cause bleeding complications than aspirin. Additional trials have shown that cilostazol is effective in the prevention of intracranial
atherosclerosis progression. Studies have unanimously pointed to the conclusion that cilostazol is associated
with less bleeding complications than aspirin and probably other antiplatelets. Therefore, cilostazol may be
an optimal antiplatelets among Asian patients who more often have intracranial atherosclerosis and bleeding prone small vessel diseases. Unfortunately, cilostazol has rarely been studied in Europe and America.
Although further studies are required, we suggest that at least some stroke patients (e.g., patients prone to
bleeding, patients with intracranial atherosclerosis, etc.) may readily benefit from cilostazol regardless of ethnicity.
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Estimate the risk of ICH to apply longer DAPT to patients with ischemic
stroke
Jun Lee
Department of Neurology, Yeungnam University, Daegu, Korea

NOTES
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Prime time for acute prevention with double antiaggregation and future
perspectives beyond current guidelines
Woo-Keun Seo
Department of Neurology, College of Medicine, Korea University Guro Hospital, Korea University, Seoul, Korea

Antiplatelet agent took an important place for the prevention of ischemic stroke and current guidelines have
emphasized the beneficial effect of antiplatelet agents in ischemic stroke patients. Antiplatelet agent can reduce the risk of ischemic stroke among the high risk stroke naïve subjects, prevent recurrent stroke for those
who experienced previous stroke, and improved outcome for the patients who were suffered from acute
ischemic stroke. Furthermore, pre-stroke treatment of antiplatelet agent results in minor neurological deficit
when ischemic stroke occurs.
Despite the concrete evidence of antiplatelet agent for the prevention of ischemic stroke, there is still a debate
for the regimen of antiplatelet agent. Combination of dual antiplatelet agent therapy is the most debatable
issue. Big clinical trials such as Management of ATherothrombosis with Clopidogrel in High-risk Patients
(MATCH) or the Clopidogrel for High Atherothrombotic Risk and Ischemic Stabilization, Management, and
Avoidance (CHARISMA) failed to show clinical effectiveness of dual antiplatelet agent for the prevention of
ischemic stroke and the risk of hemorrhagic stroke increased. Therefore, current guidelines recommend that
long-term dual antiplatelet agent for ischemic stroke patients should not be used routinely. However, several
clinical studies showed contradictory results that short-term use of dual antiplatelet agent for the selected
stroke patients with symptomatic cerebral arterial stenosis could be beneficial. In addition, the surprising results of Clopidogrel in High-Risk Patients with Acute Nondisabling Cerebrovascular Events (CHANCE) trial
provided new target for the dual antiplatelet agent therapy which showed short-term dual antiplatelet agent
therapy was beneficial even in the patients with TIA or minor stroke. Recurrent stroke was reduced by 32%
without accompanying increase of the risk of hemorrhagic stroke. Recently published 1 year outcome of
CHANCE trial also revealed that the early benefit of clopidogrel-aspirin combination treatment in reducing
subsequent stroke persisted for the duration of 1-year of follow-up.
Now, several important on-going clinical trials are under investigation for the effect of dual antiplatelet agent
in ethnically different population or newer antiplatelet regimen in acute stroke therapy. We are waiting for
the new weapons against enemy of the name of ‘stroke’.
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- Rivaroxaban, simple with confidence in anticoagulation -

Fast and furious: New evidence in acute ischemic stroke patients with atrial
fibrillation-Rivaroxaban for the secondary stroke prevention in Asian patients
Sun U. Kwon
Department of Neurology, University of Ulsan, Korea

The use of vitamin K antagonists (VKAs), the cornerstone treatment for stroke prevention in patients with
atrial fibrillation, is limited by the perceived risk of serious bleeding, especially in Asians. Non-VKA oral
anticoagulants (NOACs) are safer alternatives. Here, we analysis differences of NOACs between Asians and
non-Asians.
Rocket AF study could not show the clear superiority of rivaroxaban against VKAs in ITT analysis, which
may be related with underanticoagulation of rivaroxaban arm in post-treatment observation period. While
on study medication, rivaroxaban was superior to warfarin, as like as the results from other NOACs. In subgroup analysis, the beneficial effects of rivaroxaban were more prominent in Asian population compared to
Non-Asians.
Considering the characteristics of stroke victims with atrial fibrillation; older age, impairment in cognition
and physical handicaps with swallowing difficulties, patient preference of once daily dosing and feasibility of
enteral feeding must improve the compliance in stroke patients.
Therefore, rivaroxaban is the best options in the prevention of cardiovascular events in Asian stroke patients.
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- Stroke prevention in non-valvular arterial fibrillation: Improving clinical practice -

Evidence-based dimensions and practical considerations of Apixaban in
Asian patients with NVAF
Kazunori Toyoda
Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center, Japan

Apixaban is a direct and competitive factor Xa inhibitor, and is known as a relatively low renal clearance
as compared with other non-vitamin K antagonist oral anticoagulants (NOACs). Thus, apixaban is easily
chosen for high-aged patients with a reduced creatinine clearance. This agent is unique in the point that the
equal safety as compared to aspirin was proven for patients with non-valvular atrial fibrillation (NVAF) in
a large clinical trial (AVEROES: NEJM 2011) in addition to success in comparison with warfarin in another
large trial on NVAF (ARISTOTLE: NEJM 2011). Apixaban is an only NOAC that showed significant superiority to warfarin in secondary prevention for any stroke in patients with previous ischemic stroke or transient ischemic attack (Naitos G, et al: Stroke. 2012). A recent meta-analysis on stroke prevention in Asian
patients shows that apixaban has a stronger impact on safety from major bleeding in Asians than non-Asians
(Wang KL, et al: Stroke 2015).
In Japan, apixaban was officially approved in clinical use in December 2012, with an official dosage of 5 mg
twice daily, or 2.5 mg twice daily for patients who met two or more of the following criteria: age ≥80 years,
weight ≤60 kg, or serum creatinine ≥1.5 mg/dL. Now, apixaban is the most popular oral anticoagulant for
new users of anticoagulants. The levels of recommendation for secondary stroke prevention in NVAF patients are same among four NOACs and warfarin, with an additional comment that NOACs are superior to
warfarin in safety from intracranial hemorrhage, in brand new Japanese guidelines for stroke management
2015.
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- Role of non-vitamin K Anticoagulants (NOACs) in non-valvular atrial fibrillation-Stroke
prevention -

Dabigatran for stroke prevention: Maximizing clinical benefits, minimizing risk
Vincent Thijs
Head of Stroke Medicine at Austin Health, Australia

Large randomized trials have compared direct non-monitored oral anticoagulants (DOACs) with warfarin in
patients with atrial fibrillation.
DOACs have indeed changed the face of oral anticoagulation for the decades to come.
Dabigatran occupies a unique place among the DOACs in the prevention of stroke in atrial fibrillation. Dabigatran is the only direct thrombin inhibitor that is currently available.
In clinical trials, dabigatran is the only drug that is superior to well controlled warfarin in preventing ischemic stroke. Moreover, dabigatran has been reliably compared at both dosages with warfarin in large groups
of patients. Efficacy and safety data have been published in clinically relevant subgroups. Extensive postmarketing data have confirmed the results obtained in the RELY study.
With the advent of idarucizumab, extremely rapid dabigatran reversal is now a reality.
In this overview we will compare the aspects that make dabigatran an important choice in the prevention of
stroke in atrial fibrillation.
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Recent update of RAS role of ACE 2
Sang-Chol Lee
Department of Medicine, Sungkyunkwan University School of Medicine, Seoul, Korea

Introduction: Angiotensin-converting enzyme 2 (ACE2) is a member of the renin–angiotensin system that
degrades angiotensin (Ang) II to the seven-amino acid peptide fragment Ang-(1-7). We evaluated the changes in urinary ACE2 levels in response to treatment with the angiotensin II type 1 receptor blocker olmesartan
in diabetes patients with nephropathy.
Materials and methods: This prospective, open-label, interventional study was conducted with 31 type 2
diabetes patients with nephropathy. After initial evaluation, patients received 20 mg/day olmesartan, which
was increased to 40 mg/day over a 24-week period.
Results: In diabetes patients with chronic kidney disease, olmesartan significantly increased urinary ACE2
levels independently of blood pressure and plasma aldosterone levels and reduced albuminuria, urinary liver-type fatty acid binding protein (L-FABP), and plasma aldosterone levels. Multivariable regression analysis
revealed that the change in urinary L-FABP levels was an independent predictor of increased urinary ACE2
levels.
Conclusion: Olmesartan may have the unique effect of increasing urinary ACE2 levels. However, whether
this contributes to olmesartan’s renoprotective effect must be examined further.
Keywords: Angiotensin-converting enzyme 2, angiotensin II type 1 receptor blocker, chronic kidney disease,
diabetic nephropathy, olmesartan

The 7th JAPANESE-KOREAN Joint Stroke Conference | 313

Satellite Symposium 4-2

Statins for the management of dyslipidemia in acute ischemic stroke
Keun-Sik Hong
Department of Neurology, Ilsan Paik Hospital, Inje University College of Medicine, Korea

Earlier epidemiological studies showed inconsistent results regarding the association of hypercholesterolemia
and stroke risk. However, lumping ischemic and hemorrhagic strokes likely accounts for the inconsistency.
Well-designed large observational studies generally demonstrated that the risk of ischemic stroke increased
with increasing total cholesterol level. Randomized controlled trials have demonstrated that statins are effective for primary and secondary stroke prevention, and the benefit of statins might be largely driven by
lipid-lowering effect. In addition to LDL-C lowering effect, statins have pleiotropic effects which potentially
benefit in acute ischemia of the brain and heart. Early initiation of statins in patients with acute coronary
syndrome reduced major cardiovascular event and loading or reloading of high-intensity statins reduced
post-procedural myocardial infarction in patients undergoing percutaneous coronary intervention. Based on
these results, the current coronary guidelines strongly recommend statins, generally high-intensity statins, for
patients with acute coronary syndrome and those undergoing coronary intervention. However, stroke guidelines do not specifically state ‘when to start’ and ‘how to start’ statins in patients with acute ischemic stroke.
A recent meta-analysis of 70 observational studies of patients with acute ischemic stroke indicated that
prestroke statin use was associated with milder stroke severity at presentation, good functional outcome, and
lower mortality. Early initiation of statin during acute ischemic stroke hospitalization was associated with
good functional outcome and lower mortality. In contrast, statin withdrawal during acute ischemic stroke
was associated with poor functional outcome. In patients treated with thrombolysis, statin use was associated
with good functional outcome despite an increased risk of symptomatic hemorrhagic transformation in the
brain. However, the potential benefit of statins in acute ischemic stroke needs to be confirmed by clinical
trials. Hospitalization due to stroke or TIA would be a good opportunity to initiate statin treatment and to
increase patient adherence. In a recent Korean study analyzing data of 4,407 patients with acute ischemic
stroke admitted to teaching hospitals, the guideline-based statin prescription rate at discharge was 78.6%,
and the rate significantly increased with increasing physician knowledge level for dyslipidemia management.
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Why do we need pioglitazone?
Kyusik Kang
Department of Neurology, Eulji General Hospital, Eulji University, Seoul, Korea

Abstract: After failure of metformin monotherapy, many second-line, glucose-modifying therapies are available to treat people with type 2
diabetes mellitus (DM). Pioglitazone, which lower plasma glucose by acting on the gamma subtype of nuclear peroxisome proliferator-activated
receptors, is an insulin sensitizer. I review the cardiovascular effects of pioglitazone, one of the most broadly investigated glucose-lowering drugs
evaluated in the context of cardiovascular risk.
Introduction: Diabetes mellitus (DM) is a risk factor for stroke. Good glycemic control is important in preventing complications and should be
established as soon as possible. In the first instance, this can be achieved by lifestyle modification with a single oral pharmacological agent—usually metformin—as ‘monotherapy’. After failure of metformin monotherapy, many second-line, glucose-modifying therapies are available to treat
DM patients. Pioglitazone activates the nuclear transcription factor peroxisome proliferator-activated receptor gamma and modulaties humoral
adipocytokines that directly affect skeletal muscle insulin sensitivity and reduce hepatic glucose
production. Pioglitazone has beneficial effects on
many additional factors such as lipid metabolism, endothelial function, and inflammation.1 I review the cardiovascular effects of pioglitazone,
one of the most broadly investigated glucose-lowering drugs evaluated in the context of cardiovascular risk.
in more duraGlycemia: Pioglitazone reduces hemoglobin A1c by 1-2%, similar to effects observed with metformin or sulfonylureas, and results
ble plasma glycemic control than metformin or sulfonylureas. However, pioglitazone does not increase the risk of hypoglycemia. 1
Lipid 1metabolism: Long-term pioglitazone therapy leads to durable improvements in high-density lipoprotein cholesterol and triglyceride
levels. The impact of pioglitazone on triglycerides and high-density lipoprotein cholesterol is additive to that observed with statins. Low-density
lipoprotein cholesterol increases moderately with pioglitazone.
inflammation is associated with atherosclerosis and cardiovascular risk. Pioglitazone inhibits
Inflammation and endothelial function: Systemic
inflammation independently of glucose effects.1 Like the lipid effects, the effects1 of pioglitazone on inflammation are additive to the statin effects.
Pioglitazone favorably affects coronary and peripheral endothelial dysfunction.
Atherosclerosis development and progression: The PERISCOPE Trial (Pioglitazone Effect on Regression of Intravascular Sonographic Coronary Obstruction Prospective Evaluation) was
a double-blind, randomized, multicenter trial at 97 hospitals in North and South America in 543
patients with type 2 DM and coronary disease.2 2The PERISCOPE Trial evaluated the effect of pioglitazone versus an insulin secretagogue, glimepiride,
on the progression of coronary atherosclerosis. Atherosclerosis progression was measured by repeat intravascular ultrasonography examination in
3602 patients at study completion.2 In these patients, pioglitazone treatment slowed progression of coronary atherosclerosis compared with glimepiride. The CHICAGO (Carotid Intima-Media Thickness in Atherosclerosis Using Pioglitazone)
trial was a double-blind, randomized, multicenter trial
in patients with type 2 DM conducted at 28 clinical sites in the Chicago metropolitan area.3 The CHICAGO
trial compared the effects of pioglitazone
with glimepiride, on changes in carotid intima-media thickness of the common carotid artery.3 Over an 18-month treatment
period, pioglitazone
treatment resulted in a significantly lower rate of progression of carotid intima-media thickness compared with glimepiride.3
Cardiovascular events: The recently completed PROspective pioglitazone Clinical Trial In macro Vascular Events (PROactive) study evaluated
the effects of pioglitazone on cardiovascular outcome in patients with type 2 DM at high risk for macrovascular events
to determine if its beneficial effects on cardiovascular markers would translate
into a clinically meaningful effect on cardiovascular outcome.4 In PROactive, the patients
4
were randomly assigned pioglitazone versus placebo. The primary composite end point included death, stroke, myocardial infarction (MI), acute
coronary syndrome,
above-knee amputation, coronary and leg revascularization, percutaneous coronary intervention, and coronary artery bypass
graft surgery.4 After an average
follow up of 2.9 years, there was a 10% relative risk reduction in the primary composite endpoint, but this did not
reach statistical significance.4 However, there was a statistically significant 16% risk reduction
in favor of pioglitazone in the main secondary end
point that was the composite of all-cause mortality, nonfatal stroke, and nonfatal MI.4 In prespecified
subgroup analyses, pioglitazone compared
1, 5
with placebo decreased stroke risk among patients with a history of stroke at study entry. Therefore, the 2008 European Stroke Organisation
clinical practice guideline on the management of ischemic6stroke offers an opinion that “in patients with type 2 diabetes who do not need insulin,
treatment with pioglitazone is recommended after stroke.”
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Benefit of adding ezetimibe to statin therapy in stroke patients
Hee-Kwon Park
Inha University Hospital, Incheon, Korea

Stroke is one of atherosclerotic disease and major cause of death in Korea and Japan. Taking into account
population ageing, stroke death rates are decreasing steadily globally. Previous statin trials suggest that aggressive LDL lowering by statin is important for stroke prevention. Current guidelines recommend that LDL
levels of the patients with ischemic stroke is controlled below 70 mg/dL or over 50% reduction from baseline
by intense potent statins. However, some patients continue to suffer stroke and coronary events, even after
reduction of LDL to conventional goals. Sometimes, patients have not reached target LDL levels on maximal
statin doses. Optimization of triglycerides and HDL level and other kinds of medication for LDL reduction
have been proposed for strategy to decrease this residual risk. But these agents such as niacin and omega-3
fatty acids, have not been shown to improve clinical outcomes and carries a considerable risk of adverse
events.
Ezetimibe is cholesterol absorption inhibitor and has complementary mechanism of action during statin
combination medication. Recent Study (IMPROVE-IT) about combination of ezetimibe and simvastatin is
the first trial, demonstrating incremental clinical benefit when adding a non-statin agent to statin therapy.
Long term lipid management with ezetimibe and statin combination has benefited reducing the cardiovascular events, especially ischemic stroke with acceptable side effect.
In this session, we review the effects and safety profile of lipid modifying agents and new agents including
ezetimibe and PCSK9 inhibitors. In addition, we will discuss several issues like the proper LDL level during
anticoagulation and the bleeding risk of potent statin medication in stroke patients.
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