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Nov. 16 (FRI) - Room A
07:30-08:30
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Exploring the latest pathway to treat dyslipidemia in stroke patients
The benefit of Losartan + CCB for hypertension treatment

08:50-09:00

Kwang Ho Lee

(Samsung Medical Center, Korea)

Woo-Keun Seo ················································ 5

(Korea University Guro Hospital, Korea)
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Byung-Woo Yoon
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(University of Duisburg-Essen, Germany)
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(Seoul National University Hospital, Korea)
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Jae-Kyu Roh

(Seoul National University Hospital, Korea)
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Jong-Moo Park ·············································· 21
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John Vincent Amerena ································· 23
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Discussion
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Poster Presentation 1
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(Eulji General Hospital, Korea)

(University of Melbourne, VIC Australia)
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Hyuk Sung Kwon ········································· 115
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Deep subcortical infarct burden in relation to apolipoprotein B/AI
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Jong-ho Park ················································ 116
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Importance of docosahexaenoic acid in the risk for intracranial
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Yong Jae Kim ·············································· 117
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Incidence, prevalence, mortality, and risk factors of stroke in Korea
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Jun Hong Lee
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Comparison of primary intraarterial thrombectomy and intravenous
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Hypothermia after cardiac arrest. so called "anoxia from arrest;
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Gene Sung ····················································· 30

17:45-18:20

Management of progressive lacunar stroke: STOP BAD "study for
treatment, overt signs and pathophysiology of branch atheromatous
disease"

Hiroaki Naritomi (Senri Chuo Hospital, Japan) ···· 31
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18:30-19:30

Evening Symposim 1 (Myungin)
Triflusal and unmet needs in antithrombotics for stroke prevention

19:30-21:30

Presidential Dinner

Moon-Ku Han ················································· 27
(Seoul National University Bundang Hospital, Korea)

Sang-Bae Ko ·················································· 29

(Seoul National University Hospital, Korea)
(University of Southern California, USA)

Dae-Il Chang

(KyungHee University Medical Center, Korea)

Oh-Young Bang ·············································· 35

(Samsung Medical Center, Korea)
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Nov. 16 (FRI) - Room B
07:30-08:30

Breakfast Symposium 2 (Pfizer)

Post stroke Management: Complications and Co-morbid Conditions

Sung Hee Hwang

(Kangnam Sared Heart Hospital, Korea)

07:30-08:00

Post stroke pain management

Jong S. Kim (Asan Medical Center, Korea) ········· 41

08:00-08:30

Lipid management for stroke patients

Jaseong Koo (Seoul St.Mary's Hospital, Korea) ···· 42

Symposium 2. What's Hot in Basic Stroke Research

Dong-eog Kim (Dongguk University Ilsan Hospital, Korea)

09:00-09:15

Vascular aspects of neurodegeneration

Hahn Young Kim ············································· 47

09:15-09:30

Small animal imaging in atherothrombosis and stroke

Dong-eog Kim ················································· 48
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The role of brain zinc in ischemic neuronal death

Jae-Young Koh (Asan Medical Center, Korea) ···· 49
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Translational targets in neuroprotection and stroke

Eng Lo (Massachusetts General Hospital, USA) ····· 50

Ji Hoe Heo (Severance Hospital, Korea)
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Poster Presentation 1

Oral Session 2 (Primary and Secondary Prevention)

Jae Kwan Cha

(Dong-A University Medical Center, Korea)

Yong-Seok Lee

(SMG-SNU Boramae Medical Center, Korea)

14:00-14:12

Free fatty acid can predict recurrent stroke in cardioembolic stroke
subtype

Woo-Keun Seo ············································· 123

14:12-14:24

Small subcortical infarction with potential cardiac sources of
embolism

Hyo-jin Kim (Asan Medical Center, Korea) ········· 124

14:24-14:36

Ischemic stroke in patients with nonvalvular atrial fibrillation on
therapeutic anticoagulation

Young Dae Kim (Severance Hospital, Korea) ···· 125
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Cerebral infarction after antithrombotics withdrawal and its impact
on stroke outcome

Jeong-Min Kim ············································· 126
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Real wOrld of Lipid-LowERing therapy in KOrean STroke patients
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Mi Sun Oh ··················································· 127
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(Korea University Guro Hospital, Korea)

(Seoul National University Hospital, Korea)
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Sonoelastographic findings according to spasticity of elbow flexor
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Gi-young Park ·············································· 139

15:22-15:34

Changes of cost and utilization for medical recourses in inpatient
with ischemic stroke

Yo-han Jung ················································· 140

15:34-15:46

Left ventricular diastolic function of heart and outcomes after
ischemic stroke

Wi-Sun Ryu ·················································· 141

Dae Chul Suh (Asan Medical Center, Korea)
(Daegu Catholic University Medical Center, Korea)

(Changwon Fatima Hospital, Korea)

(Seoul National University Hospital, Korea)
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An objective neglect test application (iNeglect) using a tablet device

Seok Jong Chung ········································ 142
(Severance Hospital, Korea)

15:58-16:10

Low glomerular filtration rate increases hemorrhagic transformation
in acute ischemic stroke

16:10-16:30
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Symposium 4. Hemorrhagic Stroke

Jung-Gon Lee ··············································· 143
(Soonchunhyang University Hospital)

Chin-Sang Chung (Samsung Medical Center, Korea)
Chang Wan Oh

(Seoul National University Bundang Hospital. Korea)
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Current neurological issues in hypertensive ICH
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Update for surgical management of hypertensive ICH
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Update for natural history & clinical guideline for unruptured
aneurysms

Chang Wan Oh ·············································· 59
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Tae-Sun Kim ·················································· 60

18:10-18:20

Q&A
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Chin-Sang Chung ··········································· 57
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In Sung Park ················································· 58
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(Seoul National University Bundang Hospital. Korea)

(Chonnam National University Hospital, Korea)
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Ji Hoe Heo (Severance Hospital, Korea)

From the past and promises for the future for carotid intima-media
thickness

Michiel L Bots ··············································· 63

Statin and atherosclerosis: an emerging target for CV risk reduction

Seung-Hoon Lee ············································ 65

(University Medical Center Utrecht, Netherlands)
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Polyvascular disease & PLAVIX
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Risks, outcome and clinical implication of polyvascular disease in
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Jae Kwan Cha ················································ 71
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Eui-Jong Kim (KyungHee University Medical Center, Korea)
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The uses of MRI to direct acute stroke management

Steven Warach ··············································· 75

09:35-09:55

Intra-arterial thrombolysis: update

07:30-08:30

(Dong-A University Medical Center, Korea)

Dong-Wha Kang (Asan Medical Center, Korea)
(Southwestern Medical Center, USA)

Woong Yoon ···················································· 76

(Chonnam National University Hospital, Korea)

09:55-10:15

Intracranial stenting update

Byung Moon Kim (Severance Hospital, Korea) ···· 78

10:15-10:50

Tenecteplase trial result

M. Parsons (John Hunter Hospital, Australia) ········ 79

10:50-11:10

Coffee Break

Plenary Session 2

Byung-Woo Yoon (Seoul National University Hospital, Korea)

11:10-12:00

Approaches to expanding the indications for thrombolytic stroke
therapy

Steven Warach ··············································· 83

12:00-12:10

Intermission

12:10-13:00

Luncheon Symposium 3 (Boehringer Ingelheim)

Beum-Saeng Kim (Yeouido St. Mary's Hospital, Korea)

12:10-12:30

Where are we now? an overview of the current landscape for
stroke prevention in AF

Dong-Wha Kang (Asan Medical Center, Korea) ···· 87

12:30-12:50

Efficacy and safety of Dabigatran in asian population and how can
we optimize use of Dabigatran in clinical practice?

12:50-13:00

Q&A

13:00-14:00
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(Southwestern Medical Center, USA)

Jyh-Hong Chen ················································ 88

(National Cheng Kung University Hospital, Taiwan)

Symposium 7. Post-stroke Functional Reorganization

Min-Ho Chun (Asan Medical Center, Korea)
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Functional reorganization induced by rTMS combined with
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Sung Bom Pyun ·············································· 93
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Ichiro Miyai ····················································· 94
(Neurorehabilitation Research Institute, Japan)
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Yeo Jin Kim ··················································· 147

16:12-16;24

Delayed recovery after acute ischemic stroke

Min Uk Jang ················································· 148

16:24-16:36

Current status of acute stroke management in Korea: CRCS-5
statistics report

Beom Joon Kim ············································ 149

16:36-16:48

Early and late recovery of acute ischemic stroke after immediate
recanalization

Keon Joo Lee ················································ 150

16:48-17:00

Clinical experience of electrically activated alerting system
designed for prompt thrombolytic therapy of acute ischemic stroke

Ji Eun Kim (Ilsan Paik Hospital, Korea) ·············· 151

M. Parsons (John Hunter Hospital, Australia)
(Hallym University Sacred Heart Hospital, Korea)

(Seoul National University Bundang Hospital,Korea)

(Seoul National University Bundang Hospital, Korea)
(Seoul National University Hospital, Korea)
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07:30-07:55

Antithromobotic therapy in asian patients with ischemic
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Kyung-Yul Lee ················································· 99

07:55-08:00

Q&A

08:00-08:25

East asian paradox: Paradigm shift to ethnicity-based antithrombotic
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08:25-08:30

Q&A
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Young-Hoon Jeong ········································ 100
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variability and timing
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Lipid lowering, atherosclerosis progression, and recurrent stroke

10:30-10:50

Q&A

10:50-11:10
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Michiel L. Bots ·············································· 106

(University Medical Center Utrecht, Netherlands)

11:10-12:00
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12:00-12:10
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Dx & Mx of VCI-Review of new guidelines
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(Eulji University Daejeon Eulji Hospital, Korea)

(Seoul National University Bundang Hospital. Korea)

Nursing Symposium

Kyung-Ho Yu

14:00-14:30

환자 교육: frequent Q&A 를 중심으로

Hye Min Yang

14:30-15:00

뇌졸중의 발생기전과 분류

Dae-Hyun Kim

15:00-15:25

뇌졸중의 합병증과 예후

Keun-Sik Hong (Ilsan Paik Hospital, Korea)

15:25-15:50

뇌졸중환자 모니터

Youngchai Ko (Eulji University Hospital, Korea)

(Hallym University Sacred Heart Hospital, Korea)
(Samsung Medical Center, Korea)

(Dong-A University Medical Center, Korea)
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Exploring the latest pathway to treat dyslipidemia in stroke patients
Woo-Keun Seo
Korea University Guro Hospital, Korea

Statin therapy is a standard-of-care for dyslipidemia and can attenuate cardiovascular or cerebrovascular
risk in dyslipidemic patients.1 Previous studies have shown that statins can reduce about 30% of
cardiovascular risk. However, to put it another way, potentially modifiable residual risk of up to 70%
remains despite of statin therapy. Several strategies are available for reduction of the residual
cardiovascular risk. First, the simplest way is increasing dose of statins until achievement of target
LDL-C level. However, increasing dose of statin can produce only a small decrease of LDL-C level. For
example, doubling of statin dose can induce only six more percent of decrease of LDL-C level.
Furthermore, increasing dose of statin has a potential hazard of increased adverse effect such as liver
dysfunction or myopathy. The second choice is switching statin to the other class of lipid-lowering
agent. Sometimes, it can be a smart option. However, there are only limited options of statins which can
produce sufficient LDL-C reduction. Furthermore, intensive statin therapy using potent agents can
produce a concern about new onset diabetes which has been focused recently. Although the benefit from
the statin therapy seems to dominate the risk of new onset diabetes, the effort to minimize the risk of
new onset diabetes should be accompanied. The third choice is a combination of other classes of
lipid-lowering agent with statin. Currently available options for combination with statin are niacin,
fenofibrate, ezetimibe, and others such as omega-3 fatty acids. Among the candidate strategies,
combination of niacin or fenofibrate with statin treatment failed to show the clinical efficacy for
prevention of cardiovascular events. Ezetimibe is a potent inhibitor of cholesterol absorption via
inhibition of Niemann-Pick C1 Like 1 (NPC1-L1) protein in intestinal enterocyte. It can efficiently
decrease LDL-C and improve other parameters related with dyslipidemia. Recently, combination of
ezetimibe with statin decreased cardiovascular outcome in patients with chronic kidney disease patients.
2 The benefit was the greatest for prevention of ischemic stroke which decreased 28%.
For several decades, the principle has been changed to ‘the lower, the better’ in statin treatment for
prevention of cardiovascular disease. Achievement of target LDL-C is associated with decrease in
cardiovascular risk and better clinical outcome. However, circumstance has been changed. Future
prospective should be directed toward which is the best way to achieve target cholesterol level among the
various ways.
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Management of hypertension for the prevention of stroke: The benefit of
Losartan + CCB
Yong-Jin Cho
Ilsan Paik Hospital, Korea

Stroke is a second leading cause of death globally, and the leading cause of acquired disability in adults
in most regions. Hypertension is the most important risk factor for stroke. The population-attributable
risk (PAR) of hypertension is highest among risk factors for stroke, and is even higher than that for acute
1
myocardial infarction. In Korea, an estimated 7,500,000 adults aged 30 years or older had hypertension,
2
and the prevalence was 26.9% overall (men 29.3%, women 23.9%) in 2010. Several guidelines for
the treatment of hypertension have been released since JNC 7 (2003),3 such as ESH/ESC guideline
4
(European Society of Hypertension/European Society of Cardiology, 2007), JSH guideline (Japanese
5
Society of Hypertension, 2009), and NICE guideline (National Institute for Health and Clinical
Excellence, 2011).6 Recommended first line monotherapy has been changed from diuretics to
ACEIs/ARBs or CCBs, and beta-blockers was not mostly recommended. Losartan has been reported to
decrease the new onset atrial fibrillation and development of DM in hypertensive patients and also
reported to preserve cerebral blood flow despite BP reductions in patients with stroke. CCBs have shown
better cardiovascular outcomes than beta-blockers or ACEIs/ARBs, and one possible mechanism of
those results was diminished within-individual blood pressure variability of CCBs. As a combination
therapy, ACEIs/ARBs plus CCBs was recommended recently, based on ACCOMPLISH trial (2008).7
Fixed-dose combinations of antihypertensive agents are reported to improve compliance and associated
8
with beneficial trends in BP and adverse effects.
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What are RCTs on new anticoagulants saying?
Hans-Christoph Diener
Department of Neurology and Stroke Center, University Hospital Essen, Germany

Oral anticoagulation with vitamin K antagonists (warfarin, phenprocoumon) is effective in both
primary and secondary stroke prevention in patients with atrial fibrillation (AF), yielding a 60-70%
relative reduction in stroke risk compared with placebo, as well as a mortality reduction of 26%.
Acetylsalicylic acid (ASA) reduces the relative risk of stroke by a non-significant 19% compared with
placebo, and increased bleeding risk offsets any therapeutic gain from the combination of ASA with
clopidogrel. A number of new drugs for oral anticoagulation that do not exhibit the limitations of
vitamin K antagonists have been investigated. These include direct Factor Xa inhibitors (rivaroxaban,
apixaban) and direct thrombin-inhibitors (dabigatran). Recent studies (RE-LY, ROCKET-AF,
AVERROES, ARISTOTLE) showed higher efficacy and significantly lower incidences of intracranial
bleeds compared with warfarin. Dabigatran in high dose prevents ischemic strokes in patients with atrial
fibrillation. Rivaroxaban showed efficacy over warfarin in high risk patients with a high CHADS2 score.
Apixaban showed the lowest rate of major bleeding complications. Apixaban also showed clear
superiority compared to aspirin in patients with atrial fibrillation unsuitable for a treatment with
warfarin with a comparable bleeding rate. The new substances show similar results in secondary as in
primary stroke prevention in patients with AF. All new anticoagulants have a dramatically lower rate of
intracranial bleedings compared to warfarin.
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Burden of Cardioembolic Stroke
Byung-Woo Yoon
Seoul National University Hospital, Seoul, Korea

Stroke is more common in aged people. With the increasing number of elderly population, incidence
and prevalence and stroke tend to increase in many countries. Owing to the decline of stroke mortality
in Korea, the number of stroke survivors with disability is rising. Cardioembolic stroke occupies 15-20%
of all strokes. And atrial fibrillation (AF) is the most common cause of cardioembolic stroke.
AF increases the risk of stroke fivefold and strokes in patient with AF are more severe with worse
outcome. As AF becomes more prevalent with advancing age, the burden of AF-related stroke will
increase particularly in Asian countries having aging population. Therefore we need to pay attention to
more efficient ways for prevention and management of stroke in patient with AF.
However there are hurdles to clear. Detection of AF is frequently delayed because many people with AF
have no symptoms. Although anticoagulant is recommended for the prevention of AF-related stroke, it
seems to be underused in clinical practice largely owing to the fear of bleeding complications. Awareness
of the impact of AF and AF-related stroke is low in the public.
Strategies for early detection of AF, enhancing adherence to clinical practice guidelines for the
prevention of stroke and improving patient understanding of AF should be developed.
In addition more researches are needed to clarify epidemiology and to assess the burden of AF-related
stroke.
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Outcome of cardioembolic stroke
Keun-Sik Hong
Department of Neurology, Ilsan Paik Hospital, Inje University, Goyang, Korea

Cardioembolic (CE) stroke is more disabling and more fatal than non-CE stroke. Since CE stroke is
usually caused by a large vessel occlusion due to an embolism of large thrombus developed in the heart
chamber, stroke severity at presentation is greater in CE stroke than in non-CE stroke. Although
mortality of CE stroke within 90 days has reduced to 10-20% in recent studies as compared to 25-33%
in earlier studies, CE stroke has a 2.0-3.5 fold increased risk of mortality as compared to non-CE stroke.
In addition to higher mortality, post-stroke disability is greater with CE stroke than with non-CE stroke.
While almost two-thirds of patients with non-CE stroke usually have a good outcome (defined as
modified Rankin Scale [mRS] 0-2), less than 40-50% of those with CE stroke achieve a good outcome.
Since long-term mortality increases as post-stroke mRS disability level increases, survivors after CE
stroke is expected to have a higher long-term mortality rate than non-CE stroke survivors. In a recent
Korean study, patients with CE stroke had a higher all-cause mortality and ischemic stroke mortality
during a maximum follow-up of 14 years. CE stroke also carries a high risk of recurrent stroke. Several
studies have demonstrated that recurrent stroke rate is higher in CE stroke than in atherothrombotic
infarcts. The risk of early recurrence within 2 weeks in CE stroke is still high as about 5% in recent
studies, which has substantially decreased as compared to about 12% in earlier studies. In addition,
long-term stroke recurrence was usually higher as about 20% within 2 years and about 60% within 10
years. The long-term recurrence rate in non-CE stroke was usually higher than in non-CE strokes in
most studies. In conclusion, to reduce the burden of CE stroke, high risk patients should be
appropriately anticoagulated. For acute stroke victims, a timely and efficient reperfusion therapy should
be provided, and education of high risk patients and their family members for stroke warning signs and
act on stroke is critical.
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Atrial fibrillation stroke in China
Yining Huang
Department of Neurology, Peking University First Hospital

Atrial fibrillation (AF) stroke accounts for 3-6% of ischemic stroke in China. The average age of this
subtype of stroke is about 10 years-older than the atheromatous stroke. The time arrived hospital in
such AF stroke was significantly earlier with less prehospital delay. The AF patients developed stroke in
43% during a long term follower up for more than 10 year. There was no significant difference between
those with or without stroke history. But in those with previous stroke history would have higher
incidence of recurrent stroke within 8 weeks and in the first 4 year. In the patients without stroke history,
23 % of first stroke occurred in the first year and 53% in the 4th year, , while in those with previous
stroke, 56% recurrent stroke happened in first year and 97% in 4th year.
Although many new anticoagulant agents have been used in China, warfarin is still being the main drug
using in secondary stroke prevention, due to its advantage of individual regulation. About 30% of AF
patients received warfarin therapy in our hospital. The distribution of CYP2C9 and VKORC1-1639G>A
genetic polymorphisms was significantly different between our population and the Caucasian
population. VKORC1-1639G>A polymorphisms may be the dominant genetic factor associated with
warfarin response variability. The fourth day INR was 1.87±0.14 of VKORC1-1639AA genotype group,
which was significantly higher than that of VKORC1-1639AG genotype group (1.32±0.15). And the
warfarin daily maintaining dose was 2.40±0.70 mg/dL of VKORC1-1639AA genotype group, which was
significantly lower than that of the VKORC1-1639AG genotype group (4.83±0.70 mg/d) (p<0.05).
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Biphasic mechanisms in the neurovascular unit
Eng H. Lo
Massachusetts General Hospital, USA

In spite of many advances in the understanding of molecular mechanisms of neuronal cell death,
clinically effective therapies for stroke and brain injury do not exist. An emerging hypothesis now
suggests that some of these targets in the neurovascular unit may be biphasic in nature, i.e. crosstalk
mechanisms between neuronal, glial and vascular elements in the neurovascular unit may shift from an
acutely deleterious profile into a potentially beneficial pathways during delayed recovery. In this
presentation, we will discuss two examples of this phenomenon. The first example can be found in the
family of neurovascular proteases from the matrix metalloproteinase (MMP) family. During the acute
phase of stroke, dysregulation in MMPs may underlie blood-brain barrier injury. But during stroke
recovery, MMPs may be important for neurovascular remodeling. The second example can be found in
the progressive inflammatory response from damage-associated-molecular-pattern (DAMP) mediators.
Acute elevations in DAMPs such as HMGB1 can trigger deleterious inflammation and cell death. But
during the delayed phases of stroke recovery, HMGB1 released from reactive glia can promote
endothelial progenitor cell (EPC) function and augment neurovascular recovery. Hence, the concept of
the neurovascular unit may provide a framework not only for acute brain injury but also for
neurorecovery.
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Stroke and Atrial fibrillation; What is the challenge in Korea?
Jong-Moo Park
epartment of Neurology, Eulji General Hospital, Eulji University

Considering the alarming expansion of the elderly population, the exponential increase of stroke burden
in Korea seems inevitable in the near future. Mean age of patients with stroke has increased by >2 years
1
from 64.5 to 66.7 years between 2002 and 2010. Aging of the stroke population in Korea might be
attributable to an increase in life expectancy of the general Korean population, which increased by >4
years from 76.5 years in 2001 to 80.6 years in 2009. During the first decade of 21st century, there were
notable changes in age, risk factors, stroke subtypes in Korea. Unlikely other subtypes, only
cardioembolic stroke has increased between 2002 and 2010.1 The increasing trend of cardioembolic
stroke in Korea is likely to be caused by the increased number of elderly patients with atrial fibrillation
(AF). The prevalence of AF is related to age. From large population-based surveys, estimated prevalence
of AF is 2.3% in people older than 40 years and 5.9% in those older than 65 years. Approximately 70%
2
of individuals with AF are between 65 and 85 years of age. Although anticoagulation therapy for
nonvalvular AF patients is highly recommended for preventing stroke, many primary clinicians are
reluctant in doing warfarin anticoagulation for fear of potential side effects, especially bleeding.
Inappropriate use of antithrombotics in stroke patients with known AF was 77.8% on admission. About
3
half of the patients (46.5%) were unaware of AF prior to stroke. Several clinical studies looking for the
substitutes for aspirin or warfarin in nonvalvular AF patients have been reported recently. In patients
with atrial fibrillation for whom warfarin therapy was unsuitable, the addition of clopidogrel to aspirin
reduced the risk of stroke, and increased the risk of major hemorrhage. New anticoagulants, dabigatran,
rivaroxaban and apixaban, were as effective as or more effective than warfarin in preventing stroke or
systemic embolism. The risk of major bleeding was similar or lower and intracranial bleeds were
significantly lower compared to warfarin. Needs for more safe and convenient antithrombotic therapy
for preventing stroke in nonvalvular AF patients are on the increase.

Figure 1. Secular trends for stroke subtypes by time period between 2002 and 2010 in Korea. In Poisson
regression models with the 2002 group as the reference, CE increased with an RR of 1.06 per year (95% CI,
1.05-1.08) between 2002 and 2010 (p<0.001).1
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Optimal anticoagulation with rivaroxaban; What do ROCKET AF tell
us?
John Vincent Amerena
University of Melbourne, VIC Australia

Although warfarin is extremely efficacious in reducing the risk of stroke and mortality in patients with
non-valvular atrial fibrillation it is a difficult drug to use due to its multiple drug interactions, variable
dosing requirements and propensity to promote intracranial bleeding.
In recent times the novel anticoagulants have been developed and tested in large clinical trials.
Dabigatran was the first of these agents that showed superiority (with 150 mg BD) and non-inferiority
(110 mbg BD) over warfarin in reducing stroke and systemic embolism in patients with non-valvular
atrial fibrillation. The lower dose used produced less bleeding than warfarin while the higher dose had
similar bleeding-however both doses reduce intracranial haemorrhage significantly. Rivaroxaban, a new
factor Xa inhibitor has also been tested in this population in the ROCKET study. This showed that in
patients at high risk of stroke, rivaroxaban was non-inferior to warfarin in reducing stroke and systemic
embolism and on an intention to treat analysis, but that if patients were actually taking the medication
the results were superior to warfarin. Fatal bleeding was less with rivaroxaban as was intracranial
haemorrhage. Apixaban, another factor Xa inhibitor has also been tested in patients with non-valvular
atrial fibrillation and in the ARISTOTLE study. Apixaban was shown to be superior to warfarin both in
reducing stroke and systemic embolism and reducing bleeding. As well, it reduced the risk of
intracranial haemorrhage dramatically.
These new agents have significant advantages over warfarin in that they do not require monitoring and
have minimal food and drug interactions. Some dose adjustment needs to be considered in patients with
renal dysfunction (particularly for dabigatran) and none of them can be used in patients with severe
renal dysfunction A creatinine clearance of less than 30 mL/min. At present none of the new agents have
direct antidotes but the use of prothrombin complex concentrate is promising to reverse the effects of
the arm but factor Xa inhibitors.
It is likely that over time these agents will replace warfarin to reduce the risk of stroke and systemic
embolism in patients with non-valvular atrial fibrillation.
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How to organize a neurocritical care in stroke; Introduction, current
status and establishment of NCC Unit
Moon-Ku Han
Department of Neurology, Stroke Center, Medical Director, Neuroscience ICU Seoul National University, Bundang
Hospital Seoul National University College of Medicine

Introduction
Critical care medicine has evolved rapidly over the last two decades, with therapeutic and technological
advances leading to improved outcome in a wide variety of life-threatening conditions. Neurointensive
care has developed as a subspecialty of intensive care medicine dedicated to the treatment of critically ill
patients with primary and secondary neurological disease.

Why the Field Needs A Neurocritical Care Organization
In the past five years, with the advent of thrombolytic treatment of stroke, there has been increased
interest in the management of ischemic stroke, sequelae of reperfusion, and hemorrhage. As more
patients are being treated by endovascular methods, there is an increasing need for neurological
intensivists to be the primary physicians for these patients. Brain-injured patients cared for by specialist
neurointensive care teams suffer fewer significant non-neurological complications compared with those
managed in general ICUs.

Benefits of neurointensive care units
Studies comparing patients with strokes and intracranial hemorrhage treated in general or medical
Intensive care units (ICU) versus specialized stroke units or NCCUs have demonstrated improved
outcomes and decreased mortality rates in the latter. Other studies evaluating patient outcomes before
and after institution of a neurointensivist led team in an NCCU have shown fewer complications,
decreased length of stay, higher percent discharged home or to rehab and improved documentation after
the institution of a neurointensivist led team. The potential benefits of neurointensive care are likely to
be multifactorial and are summarized in Table 1

Establishment of new NCCUnit
Despite the evidence and expansion of neurocritical care programs internationally, NCCUs still exist in
relatively few hospitals/centers around the world and neurointensivisits are often placed in the position
of defending their subspecialty. Establishing a new unit is particularly challenging due in part to
resistance from hospital governing committees and existing critical care specialists who question this
need.
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Summary
The management of critically ill neurological patients (SAH, ICH, severe ischemic stroke) is complex
and requires a coordinated and stepwise approach that includes clinical assessment, monitoring and
individualized multifaceted management strategies to minimize secondary neurological injury.
Improved understanding of the pathophysiology of the injured brain has allowed new diagnostic,
prognostic and treatment modalities to be incorporated into routine management strategies. The
complex treatment modalities applied in brain-injured patients call for interdisciplinary collaboration
between neurointensivists, neuro-surgeons, neurologists, specialist nurses and therapists, and the
neurointensive care unit serves as the focal point for these efforts.

Table 1. Aspects of neurointensive care that contribute to improved outcome
Delivery of individualized, protocol-guided care
Multimodal brain monitoring-guided treatment strategies
Dedicated, specialist multidisciplinary team including specialist neuroscience critical
care nurses and therapists
Supervision of management by dedicated neurointensivists
Rapid access to neurosurgical services
Increased expertise from higher caseload
Awareness of the interplay between the injured brain and systemic organ systems:
•Improved control of systemic physiology
•Greater understanding of the causes and treatment of non-neurological organ system
dysfunction and failure
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Multimodality neuromonitoring in severe stroke
Sang-Bae Ko
Department of neurology, Seoul National University Hospital, Seoul, Korea

Multimodality neuromonitoring is an emerging new field in the neurocritical care. Although serial
neurologic exam is the most important in assessing neurologic status, it may not be directly applicable to
the patients in the neurointensive care unit. Most of the patients in the neuroICU are in stuporous or
comatose mentality. Therefore, their neurologic exam will not budge until the significant deterioration
develops. With this “floor effect”, neurologic exam is not a sensitive method to pick up any neurologic
fluctuation of the patients in the ICU. Moreover, it is usually too late to intervene when we identify any
significant deterioration in the neurologic exam.
While being treated in the ICU, the vast majority of the patients experience secondary brain injury. How
we early identify and intervene secondary brain injury is the major determining factors in clinical
outcome. Therefore, more sensitive and more objective methods are needed to better identify secondary
brain injury in critically injured patients.
Most secondary brain injuries originate from energy source failure including brain hypoxia or brain
hypoglycemia and any decrease in cerebral perfusion may aggravate this. Therefore, cerebral blood flow
(CBF), and its surrogate pressure variable, cerebral perfusion pressure (CPP), calculated from the
difference between mean arterial pressure (MAP) and intracranial pressure (ICP), are the most basic
parameters. To better quantify CBF, direct CBF monitor (Hemedex) can be used. In order to directly
measure the brain energy source, brain oxygen monitor (LICOX) can be utilized. To better understand
brain glucose metabolism, microdialysis technique has been used. Any changes in brain glucose,
pyruvate, lactate, and glutamate with glycerol accurately reflect impending anaerobic glycolysis and
energy failure. More details and clinical application of these techniques will be discussed here.
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Hypothermia after Cardiac Arrest
Gene Sung
University of Southern California, USA

Hypothermia has been thought to be a viable therapy for a variety of neurological disorders. However,
despite many efforts in a variety of situations, only in the treatment of ventricular fibrillation cardiac
arrest has hypothermia been proven to be effective and to change patient outcome. In this presentation,
the evidence for hypothermia after cardiac arrest will be presented and the implications of these results
will be discussed, both in the management of cardiac arrest patients as well as the treatment of other
disorders.

30

Symposium 3

International Conference Stroke Update 2012

Management of progressive lacunar stroke: STOP BAD "Study for
treatment, overt signs and pathophysiology of branchatheromatous
disease"
Hiroaki Naritomi
Osaka, Japan

Approximately 25-40% of lacunar stroke patients were reported to show a progression of ischemic
symptoms during the first several days and have poor functional outcome. Little has yet been known as
to whether the progression can be predicted in the early phase and whether the neurological
deterioration can be prevented by any medication. In order to elucidate these points, we performed
multi-centered prospective observational study (Study for Treatment, Overt Signs and Pathophysiology
of Branch Atheromatous Disease: STOP-BAD) in 218 acute lacunar stroke patients who were admitted
within 48 hours after onset in 7 Japanese institutes between Jan 2007 and Dec 2009. Inclusion criteria
were (1) 20-84 yrs of age, (2) definitive motor hemiparesis, and (3) acute ischemic lesion in the
perforating artery territory identified on diffusion weighted MRI (DWI). Deterioration of NIHSS motor
subscore by one or more within 7 days after admission was judged to be the progression. To identify
predictors for progressive cases, clinical characteristics including vascular risk factors, body temperatures
during the first 5 days after admission, and initial DWI findings were evaluated. The selection of
therapeutic drugs was left to each investigator’s discretion. Functional outcome was assessed with the
modified Rankin Scale (m-RS) at 3 months. mRS 0-2 was defined good outcome.
During the first week, 60 of 218 patients (27%) showed deterioration of motor weakness (progressive
stroke group: PS Group), while the other 158 showed no deterioration (Non-PS Group). There was no
difference in ages, risk factors, and time of admission between the two groups. In PS Group, 50 patients
(83%) began to show motor deterioration at Day 1 or 2, while the remaining 10 (17%) started to exhibit
the deterioration at Day 3 or later. Axillary temperature was significantly higher throughout Days 1-5 in
PS Group than in Non-PS Group, although the difference of temperature was small. On the initial DWI,
the size of lesions was significantly larger in PS Group than in Non-PS Group. Poor outcome (m-RS:
3-5) at 3 months was significantly more frequent in PS Group (37/60, 62%) than in Non-PS Group
(7/158, 4%) (p<0.001). In univariate analysis of therapeutic agents, none was found to be effective for
preventing the progression. However, in a subanalysis of PS Group, the early use of cilostazol with
antithrombotic and endothelium-protective actions and that of edaravone with neuro-protective and
myo-protective actions were significantly correlated with good functional outcome (m-RS: 0-2).
Elevated body temperature and large-sized lesion on DWI are important clues for predicting the
progressive time course. Early treatment with cilostazol and/or edaravone may bring about good
functional outcome even in PS Group.
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Triflusal and unmet needs in the use of antithrombotics for stroke
prevention
Oh Young Bang
Department of Neurology, Samsung Medical Center, Seoul, South Korea

Introduction
Stroke is a heterogeneous disease; atherosclerotic, microangiopathic (lacunar), and cardioembolic-origin
(such as atrial fibrillation [AF]). Current stroke guidelines recommended the use of antiplatelet agents
in non-cardioembolic stroke and anticoagulants in cardioembolic stroke. However, the effects of
antithrombotics varied differ among patients, and stroke occurs often while taking antiplatelet or
anticoagulant agents. These unmet medical need suggest that residual stroke risk remains despite of the
use of antithrombotic treatment.

Unmet needs of the use of antithrombotic agents in patients with ischemic stroke
1. Non-cardioembolic stroke
Since aspirin was first used for stroke prevention in the mid-1970s, various antiplatelet agents have been
introduced to prevent non-cardioembolic stroke. Two different ways of efforts have been made. One is
aggressive antiplatelet therapy by using combined aspirin and clopidgorel to prevent artery-to-artery
embolism (the CARES and CLAIR trials for atherosclerotic stroke), which carries significant risk of
bleeding complication as shown in the MATCH and SPS3 trials. The other is the use of antiplatelet
agents with the lesser side effects but pleotropic mechanisms. This approach may be particularly
important in the setting of microangiopathy where the platelet has a little role in the development of
stroke and patient is prone to bleed. Triflusal has wider spectrum antiplatelet effects (selective platelet
COX-1 inhibition and cAMP/cGMP phosphodiesterase inhibition) with a lower-risk of bleeding, as
shown in the results of large clinical trials (the TACIP and TAPIRSS).
2. Cardioembolic stroke
Although warfarin is effective for stroke prevention in AF patients, inconvenient true exist. Warfarin has
a narrow therapeutic INR values, and the times in therapeutic range (TTR) of those taking warfarin is
low even in clinical trials: in the RE-LY trial, it was ranged from 44% to 77% and TTR was only 55% in
Korea. In addition, non-AF mechanisms of stroke may occur in AF-patients, and the risk schemes such
as the CHADS2 and CHA2DS2-VASc score are also reportedly associated with non-AF risks. To
overcome these unmet medical needs, various effects including pharmacogenetic-guided warfarin
dosing, and the use of self-monitoring device or warfarin alternatives (dabigatran, rivaroxaban, and
apixaban) have been introduced. Triflusal may also play an important role, and the combination of
warfarin with triflusal has effectively reduced the risk of stroke in AF patients with a low risk of bleeding
complications (the NASPEAF trial).
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Conclusions
Triflusal has advantages in that it is a broad spectrum antiplatelet agent with a safety profile, and can be
used in conjunction with anticoagulants in AF patients. Triflusal can be considered in various circumstances
of unmet needs in stroke patients.
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Management of central post-stroke pain
Jong S. Kim
Department of Neurology, Asan Medical Center, Seoul, Korea

Pain is one of the most troublesome sequelae of stroke, occurring in 19-74% of patients. A portion of
this post-stroke pain is caused bythe brain lesion itself this is called ‘central post-stroke pain (CPSP).’
Although the prevalence of CPSP among stroke patients is low (1-8%), the persistent, often treatment
refractory painful sensations can be a major problem, decreasing the affected patient’s quality of life. As
the aging population continues to increase, CPSP will become even more important problem in the
future. Although the pathogenesis of CPSP is not yet known, it has been suggested that underlying
causes include hyper-excitation in the damaged sensory pathways, damage to the central inhibitory
pathways, or a combination of the two. In this pathological process, multiple neurotransmitters are
likely to be involved. Adrenergic antidepressants are currently the first line drug for CPSP, but theireffect
is frequently incomplete. Antiepileptics, such as lamotrigine, can be used as an adjunctive therapy.
GABAergic drugs, such as gabapentin or pregabalin, have recently emerged as a potentially useful
therapy. Non-pharmacological treatments such as motor cortex stimulation or deep brain stimulation
also appear to be useful in a certain group of patients. Additional studies are urgently needed toimprove
our understanding of the pathophysiology of CPSP and support the development of better treatment
modalities.
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Lipid Management in Stroke Patients
Jaseong Ko
Department of Neurology, Seoul St. Mary Hospital, Catholic University of Korea College

In epidemiologic studies, elevated total cholesterol or low-density lipoprotein cholesterol (LDL-C) was
associated with increased risk of ischemic stroke and low total cholesterol or LDL-C was associated with
increased risk of hemorrhagic stroke. Many clinical trials using statins and meta-analyses showed that
lowering LDL-C reduced the risk of ischemic stroke without increasing hemorrhagic stroke in patients
with elevated cholesterol, diabetes or coronary artery disease (CAD). However, it remained unclear
whether statins could reduce vascular events including recurrent stroke in stroke patients, especially
those without known CAD until the results of the Stroke Prevention by Aggressive Reduction in
Cholesterol Levels (SPARCL) study were reported.
In the SPARCL study, high dose atorvastatin (80 mg), compared to placebo, reduced recurrent stroke by
16% and major cardiovascular events by 20% in patients with recent stroke or transient ischemic attack
(TIA) without history of CAD and LDL-C levels between 100 - 190 mg/dL. There was a higher
incidence of hemorrhagic stroke in the atorvastatin group and subsequent analysis showed that
atorvastatin treatment, old age, male sex, hemorrhagic stroke as the entry event, and high blood
pressure were associated with increased risk of hemorrhagic stroke. In an analysis for the benefit with
the degree of LDL-C lowering, reduction more than 50% of baseline level or less than 70 mg/dL in
LDL-C was associated with greater reduction in the risk of recurrent stroke without increase in
hemorrhagic stroke.
In consideration of the above results, guidelines recommend intensive statin therapy in patients with
atherosclerotic ischemic stroke or TIA. The Korean guidelines for secondary prevention of stroke
recommend statin therapy in patients with an LDL-C 100 mg/dL or more. Recent guidelines in Europe
(European Society of Cardiology and European Atherosclerosis Society) and America (American Heart
Association) classified patients with atherosclerotic stroke or TIA into a very high risk group and
recommended to target a reduction of at least 50% in LDL-C or a target LDL-C level of less than 70
mg/dL.
Despite of the evidences, the adherence to guideline recommendations is still to be improved in real
clinical practices. More efforts to achieve target level by use of intensive statin therapy combined with
life-style modification and regular monitoring of LDL-C are needed.
In the future, the benefit and risk of statin therapy need to be investigated in patients with a remote
history of stroke or TIA, patients with history of hemorrhagic stroke, and patients with acute ischemic
stroke.

References
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Vascular aspects of neurodegeneration
Hahn Young Kim
Department of Neurology, School of Medicine, Konkuk University

Vascular disorders of the human brain are a common precondition for the most devastating neurological
diseases, including stroke and dementia. Although significant advances have been made regarding
pathophysiology and potential therapeutic strategies of these diseases, there are still unmet needs for a
further investigation of the pathophysiology to develop novel therapeutic approaches for the benefit of
patients.1 The neurovascular unit is a complex structure, composed of endothelial cells, pericytes,
perivascular antigen-presenting cells, astrocytes, microglia, oligodendroglia, and neurons. The bloodbrain barrier is a specialized structure maintaining proper function of neurovascular unit. Dysfunction
in brain perfusion, inducing the blood-brain barrier breakdown with accumulation of neurotoxic molecules,
might initiate neuronal dysfunction in various neurodegenerative diseases, including Alzheimer disease,
2
amyotrophic lateral sclerosis, multiple sclerosis, and etc. Alzheimer disease and vascular dementia are
the most common neurodegenerative disease in the aging population. Accumulation of insoluble amyloid
beta in the brain has been identified as the major culprit for the cognitive impairment. However, a
hypothesis emphasizing the interaction between Alzheimer disease and vascular pathologies has recently
emerged. We investigated the interaction between amyloid toxicity and chronic cerebral hypoperfusion
3
in a rat model of synergistic memory impairment. The concept of blood-brain barrier dysfunction in a
progressive age-dependent vascular-mediated secondary neurodegeneration has been suggested. The
role of brain vascular-specific genes relevant to Alzheimer disease and cerebrovascular receptors at the
blood-brain barrier in controlling a specific receptor-mediated or carrier-mediated transport in brain
2
microcirculation and a faulty amyloid beta clearance preceding neuronal loss has been suggested.
Therapeutic approaches based on the vascular aspects of neurodegeneration should be considered.

References
1. Moskowitz MA, Lo EH, Iadecola C. The science of stroke: mechanisms in search of treatments.
Neuron 2010;67:181-198.
2. Zlokovic BV. Neurovascular pathways to neurodegeneration in Alzheimer's disease and other
disorders. Nat Rev Neurosci 2011;12:723-738.
3. Choi BR, Lee SR, Han JS, Woo SK, Kim KM, Choi DH, Kwon KJ, Han SH, Shin CY, Lee J, Chung
CS, Kim HY. Synergistic memory impairment through the interaction of chronic cerebral
hypoperfusion and amlyloid toxicity in a rat model. Stroke 2011;42:2595-2604.
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Small Animal Imaging in Atherothrombosis and Stroke
Dong-Eog Kim
Department of Neurology, Dongguk University Ilsan Hospital, Dongguk University College of Medicine

Molecular imaging is a new technology to visualize biological processes at the cellular and molecular
levels, which will reshape both biomedical research and clinical practice. Small animal imaging based on
various molecular imaging techniques is an important tool for neuro-vascular research. We previously
showed that optical molecular imaging of cathepsin B proteolytic enzyme reflects the inflammatory
component of atherosclerotic pathology and can quantitatively demonstrate the anti-atherosclerotic
therapeutic effects of atorvastatin and glucosamine in mice. Using a matrix metalloproteinase (MMP)-2/9
activatable fluorescent probe, we also showed that exercise training reduced plaque-destabilizing aortic
MMP activity in mice with preexisting atheromata, even though they remained on a high fat diet and
plaque-growth was not attenuated. Many studies have demonstrated that the formation of a thrombus
due to rupture of unstable atherosclerotic plaques, followed by thrombotic or embolic occlusion of an
artery, is the leading cause of stroke. Based on a fluorescent thrombus imaging technique combined with
cerebral blood flow (CBF) monitoring, we could characterize the highly heterogeneous nature of mouse
embolic stroke in a quantitative manner and demonstrated that the experimental variability could be
managed by stratifying animals into useful subgroups. Despite this heterogeneity, a strong thrombusinfarct correlation was maintained. The left hemispheric target infarct size correlated with thrombus
burden, as a stronger predictor of infarct volume than CBF. The infarct size was best predicted by a
combination of thrombus imaging and CBF. In this talk, I will present my view on the future prospects
of small animal molecular imaging in the translational vascular research by summarizing the above
studies and additionally illustrating our new data on small animal research such as micro CT imagingbased in vivo monitoring of cerebral thrombosis and blood brain barrier dysfunction.
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The role of brain zinc in ischemic neuronal death
Jae-Young Koh
Department of Neurology, Univeristy of Ulsan College of Medicine

Zinc is one of the most abundant transition metals in the brain. A substantial fraction of brain zinc is
located inside presynaptic vesicles of certain glutamatergic terminals in a free or loosely bound state.
This vesicle zinc is released with neuronal activity or depolarization, probably serving physiologic
functions. However, under a variety of acute injurious conditions including ischemia, by excess synaptic
zinc release and/or by intracellular zinc release, zinc dyshomeostasis occurs and may contribute to
neuronal and glial cell death. In fact, almost without exception, dead neurons exhibit accumulation of
free zinc in their cytosol and nuclei. Furthermore, at least in animal models, inhibition of zinc
accumulation is highly effective in reducing brain damage.
Intracellular mechanisms of zinc neurotoxicity may include disturbances in energy metabolism,
increases in oxidative stress, and activation of apoptosis cascades. Zinc inhibits glyceraldehyde3-phosphate dehydrogenase (GAPDH), and depletes nicotinamide adenine dinucleotide (NAD+) and
adenosine triphosphate (ATP). On the other hand, zinc activates protein kinase C (PKC) and
extracellular signal-regulated kinase (Erk-1/2), and induces NADPH oxidase; these events result in
oxidative neuronal injury. Zinc can also trigger caspase activation and apoptosis via the p75NTR pathway.
Interestingly, the converse, depletion of intracellular zinc, also induces neuronal death, but in this case,
exclusively via classical apoptosis. More recently, we have discovered that zinc dyshomeostasis can
induce excess autophagy and consequent lysosomal membrane permeabilization. All these cell death
mechanisms may contribute to ischemic brain damage.
With zinc-triggered injury mechanism as a target, we have found various cytoprotective strategies. First,
zinc chelation is the most obvious measures. In experimental animal modes, in fact, this approach
appears quite effective. However, in real situations, most chelators have problems in CNS delivery, as
well as potential toxicity as all the essential metals would be targets. Second, plasminogen activators are
highly effective, but independently of their fibrinolytic activity. Of course, these drugs should be used
with caution due to the possible brain hemorrhage. Finally, we found that pyruvate and some TCA cycle
components are highly effective in reducing zinc toxicity in culture and ischemic cell death in animal
models. Since pyruvate is an endogenous metabolite with little side effects, further studies may be
warranted to test these in humans.
Over the last two decades, a growing body of evidence supports that zinc dyshomeostasis is likely one of
the key contributing mechanisms of ischemic brain damage. Since vast amount of efforts to find
neuroprotective agents, based on proposed main mechanisms, have been failed, I suggest more researchers
be interested in zinc dyshomeostasis as a possible new target.

49

Symposium 2

International Conference Stroke Update 2012

Translational targets for neuroprotection and stroke
Eng H. Lo
Massachusetts General Hosptal, USA

Translating experimental ideas from cell and animal models into clinically meaningful diagnostics and
therapeutics is extremely challenging. In this presentation, we discuss three potential examples of
therapeutic and biomarker approaches for stroke and brain injury. First, we test the hypothesis that
recombinant annexin-2 can serve as a "tPA-amplifier" that allows one to lower the effective dose of tPA,
thus decreasing risks of hemorrhage and potentially widening the time window for thrombolysis.
Second, we assess the utility of lipoxygenase inhibitors as dual therapies that both prevent cell death in
the acute phase (i.e. neuroprotection) as well as downregulate inhibitory processes in the delayed phase
(i.e. promote stroke recovery). Finally, we examine the concept of the brain vasculome-a database of
brain microvessel function that may allows us to pursue new therapeutic targets as well as biomarkers
for stroke and brain injury.
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Vascular contribution to late life dementia
Jae-Hong Lee
Department of Neurology, University of Ulsan College of Medicine, Asan Medical Center

Recognition of the "epidemic" of Alzheimer’s disease (AD), a product of increased longevity, dated to
the mid-1970’s, after seminal clinical-pathological correlation studies in the UK identified AD as the
most frequent cause of late life (senile) dementia. Individuals of 65 years or older represent the most
rapidly growing segment of the population and late life dementia has become a major public health
concern. Incidence of non-AD pathology progressively increases beyond 65 to 70 years of age. Recent
studies suggest that cognitive decline with aging results from a combination of AD pathology and
vascular lesions. Subcortical vascular lesions including white matter ischemia and lacunar infarcts are
among the most important vascular brain injury. Concomitant pathologies are much more common
with late-life dementia than the sole contribution of either AD or vascular dementia (VaD). In contrast
to Alzheimer’s pathology whose therapy has as yet to be discovered, the vascular cause is amenable to
treatment. Moreover, the pathological interplay between AD and VaD is being suggested by
accumulating evidence of shared cardiovascular risk factors, such as hypertension and diabetes and of
cognitive improvement from treatment interventions, such as for hypertension. Thus, if vascular
components of dementia are detected properly and early, it would bring significant clinical benefits on
the patient. There has been no clinical method to discriminate mixed AD with VaD from pure AD or
pure VaD. The availability of amyloid PET imaging provides a non-invasive biomarker for detecting
brain amyloid deposition in the living subjects, enabling us to better understand the pathophysiology of
late-life dementia and discriminate them clinically.
The primary focus on AD pathology to account for late-life dementia now should be shifted toward
understanding potentially modifiable processes and viewing late-life dementia as a complex, interactive
disorder from a broader perspective.
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Current neurological issues in spontaneous ICH
Chin-Sang Chung
Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Korea

Intracerebral hemorrhage (ICH) is one of the most devastating strokes. Recent evidences support that
patients with an ICH must also be treated early, justifying the philosophy of "time is brain" as in
ischemic stroke. Thus, etiological and prognostic assessment and therapeutic decision-making should
be established as earliest as possible. These can be made on the basis of clinical and neuroimaging
features. Approaches to management are now better defined on the basis of evidence that both survival
and recovery are critically dependent on the location, size, and degree of expansion and extension into
the intraventricular system of the hematoma. Early and active management must be done in
well-organized, comprehensive stroke care units in patients with ICH.
This lecture will cover:
1. Early prognostic classification of ICH based on CT findings for optimal therapy
2. Issues of hemostatic therapy and intensive control of elevated blood pressure
3. Current issues of prevention and treatment of anticoagulant- or thrombolytic-related ICH
4. Role of surgical evacuation of the hematoma and minimally invasive surgery
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Update for surgical management of hypertensive ICH
In Sung Park
Gyeongsang national University Hospital, Korea

Objectives: To assess the evidence and available literature on the surgical management of hypertensive
intracerebral hemorrhage.
Methods: The most important manuscripts and reviews on the subject were considered. The most up
to date and randomized trials and meta analyses were given preference. Clinical guideline including
AHA/ASA, The Japan Stroke Society, EUSI and several others were taken into consideration.
Results: There is still a paucity of evidence to support any one acute intervention that improves
functional outcome. The role of open surgical management of supratentorial intracerebral hemorrhage
is still unresolved. Minimally invasive techniques to evacuate clots appear to be a promising area and
warrant further investigation. There is evidence that surgery is of benefit if undertaken early before the
patient deteriorates. Three trials are ongoing to resolve existing uncertainties: lobar intracerebral
hemorrhage (clot reaches to within 1cm of the cortical surface), STICH II; intraventricular hemorrhage
(clot maximum size of 30 mL), CLEAR-IVH; deep intracerebral hemorrhage and minimum invasive
surgery, MISTIE.
Conclusions: If cerebral herniation is suspected or if loss of consciousness is rapid, early craniotomy
may be considered. Craniotomy is recommended for patients with cerebellar hemorrhage who are
seteriorating neurologically or who have the brainstem compression and/or hydrocephalus from
ventricular obstruction. Craniotomy might be considered for a lobar hemorrhage located within 1 cm
from the surface with the consciousness level of GCS 9-12. For hemorrhages located deep inside the
brain, a non-craniotomy surgery may be considered. For intraventricular hemorrhages, thrombolysis via
the ventricular puncture may be considered.
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Update for natural history & clinical guideline for unruptured
aneurysms
Chang Wan Oh
Seoul National University College of Medicine

The controversy over the natural history of unruptured intracranial aneurysm (UIA) had been
intensified since the publication of the result from the ‘International Study of Unruptured Intracranial
Aneurysm Investigators (ISUIA investigators)’ in 1998. This prospective study was updated by another
article in 2003 by the same study group. The most significant debates about these reports were on their
report of very low risk of rupture (0-0.05%/year) of small (<7-10 mm) size UIA’s in anterior
circulation. These were different from previous reports by systematic review (Rinkel, et al, 1998), and
also were not consistent with the common experince of clinical practice, which showed that major
proportion of rutured aneurysm in anterior circulation had size of less than 10mm.
Stimulated by the ISUIA reports, two prospective observational studies were launched in Japan, and
their results were reported in 2010 (Small Unruptured Intracranial Aneurysm Verification Study: SUAVe
Study) and 2012 (Unruptured Cerebral Aneurysm Study; UCAS). SUAVe study showed the rupture risk
of 0.54%/year in small (< 5mm) aneurysms, and all those ruptured cases were located in anterior
circulation. In UCAS, aneurysm in anterior circulation (middle or anterior cerebral arteries) with small
size (< 7 mm) showed annual rupture risk of 0.23~0.9% depending on the location and size. These
results are more consistent with the usual clinical experience of aneurysmal subarachnoid hemorrhages.
The report on the morbidity and mortality following treatment (either clipping or coiling) for UIA were
7.4% and 0.3% respectively for Korean population. The decision for treatment of UIA should be
determined by these knowledge of natural history and treatment outcome. In these presentation, brief
summay of current preparation of guideline for UIA will be presented.
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Recent management of SAH
Tae-Sun Kim, Hyung-Sik Moon, Sung-Pil Joo, Bo-Ra Seo
Department of Neurosurgery, Chonnam National University Hospital, Kwangju, Korea

Subarachnoid hemorrhage (SAH) remains a devastating condition with high mortality and disability. It
have been advanced in the areas of epidemiology, diagnostic imaging, medical management and surgical
intervention, related to aneurysmal SAH. We must become aware of these and other advances to
diagnose and manage this potentially lethal disorder more effectively. Topics highlighted in the guideline
included incidence, risk factors, prevention, natural history and outcome, diagnosis, prevention of
rebleeding, surgical and endovascular repair of ruptured aneurysms, systems of care. Also covered were
management of vasospasm and delayed cerebral ischemia, management of hydrocephalus, management
of seizures, and management of medical complications. The objective of this review is to provide
recommendations for goal-directed treatment of patients with aSAH. Although aSAH is a serious
medical condition, early, aggressive, and expert care can dramatically affect the outcome.
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Lessons from the past and promises for the future for carotid
intima-media thickness: A point of view
Michiel L. Bots
From the Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, the
Netherlands

Carotid intima-media thickness (CIMT) measurements have been used in CV research for more than
two decades. There is a wealth of evidence showing that CIMT can be assessed in a reproducible
manner; that increased CIMT relates to unfavourable risk factor levels and atherosclerosis elsewhere in
the arterial system; and to the risk of vascular events. Change in CIMT over time can be readily assessed
and trials showed that the rate of change modifiable by treatment. Several issues important for the CV
research community and its application in clinical practice are still outstanding. Promising future areas
for CIMT measurements are (1) application in studies among children and adolescents; (2) use of CIMT
trials positioned decisively before the start of a morbidity and mortality trial; (3) the use of CIMT
measurement in risk stratification in those with an intermediate 10 year risk estimate.
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Result from a carotid intima‐media thickness trial as a decision tool for
launching a large scale morbidity and mortality trial
Michiel L. Bots
From the Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, the
Netherlands

To improve the efficiency of the evaluation of new therapies and to get an indication of the effectiveness
of new treatments before launching a M&M trial, there is great interest in valid alternative endpoints
that can be used as a valid alternative or proxy for cardiovascular morbidity and mortality. Alternative
endpoints allow for the evaluation of novel preventive therapies in randomized controlled trials within a
shorter timeframe, with fewer participants, at lower costs, and with sooner available of trial results when
compared to a M&M trial. These studies may serve to direct or exclude subsequent large M&M trials.
Here, we put the proposition forward that a CIMT trial should be seen as a decision tool to help in the
choice to launch or not to launch a large scale M&M trial when the therapy targets atherosclerosis. Using
the published literature, we provide the evidence to support our proposition.
Our literature search identified the results from 49 CIMT trials for which results from M&M trials also
were available. These were related to Lipid-level modifying therapy, Blood pressure lowering therapy, Blood
glucose lowering drugs and Other pharmacological interventions. From our analyses, the evidence does
suggest that a CIMT trial positioned before a M&M trial may considerably improve the efficiency of the
evaluation of new drug therapies on atherosclerosis and cardiovascular disease risk. Hence, a CIMT trial
should be seen as a decision tool to support or refute the start of a large scale M&M trial on drugs
targeting atherosclerosis.
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Statin and atherosclerosis: An emerging target for CV risk reduction
Seung-Hoon Lee
Seoul National University Hospital, Korea
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Risks, outcome and clinical implication of polyvascular disease in stroke
Jae Kwan Cha
Dong-A University Medical Center, Korea
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The uses of MRI to direct acute stroke management
Steven Warach
Southwestern Medical Center, USA

75

Symposium 5

International Conference Stroke Update 2012

Intraarterial thrombolysis: Update
Woong Yoon
Department of Radiology, Chonnam National University Hospital

The recanalization and subsequent reperfusion are essential for the preservation of brain tissue and
favorable outcomes in patients with acute ischemic stroke. Mechancial recanalization has several
advantages over pharmacologic thrombolysis. It may reduce or preclude the use of thrombolytic drugs
that are potentially harmful and thus reducing the risk of intracerebral hemorrhage. If no thrombolytic
drug is used, the time window for intra-arterial therapy could be extended beyond the limit of 6 to 8
hours. In an attempt to minimize hemorrhagic complications and extend the available therapeutic
window, mechanical devices designed specifically for clot removal and arterial revascularization have
been devised and tested in the clinical setting. Several thrombectomy devices are currently being used or
undergoing clinical evaluation for the treatment of acute ischemic stroke.
Merci clot retriever is a flexible nitinol wire with coil loops that is used in combination with a
microcatheter and a balloon-guided catheter and was approved by U.S. FDA in 2004. The multi-MERCI
trial was a prospective, multicenter, single-arm trial of patients with large vessel stroke treated within 8h
of symptom onset. The recanalization rate was 55% using the retriever alone and 68% after adjunctive
therapy (mechanical device and IA rt-PA). Overall rate of good outcome was 36% and mortality was
34% at 3 months.
The Penumbra system is a thromboaspiration device that uses an aspiration catheter with a separator to
debulk and remove the thrombus and was approved by U.S. FDA in 2008 and by KFDA in June 2010. A
prospective, multicenter, single-arm study (the Penumbra Pivotal Stroke Trial) showed a recanalization
rate (TIMI 2 or 3) of 81.6% and symptomatic hemorrhage rate of 11.2%. The mortality rate was 32.8%
at 90 days with a good outcome of 25% (mRS 0-2).
The Solitaire stent is a self-expanding microstent that offers the unique capability of being able to fully
deployed and then completely retrieved. It was originally designed for the treatment of cerebral
aneurysms. Solitaire stent is deployed at the level of the arterial occlusion; the clot is trapped into the
stent mesh and then removed under active continuous aspiration through guiding catheter. Recently,
Saver et al. reported on a randomized trial (SWIFT) that compare a Solitarire device with the Merci
Retrieval system. In SWIFT, the successful recanalization was met more often in the Solitaire group than
it was in the Merci group (61% vs. 24%; p<0.0001). Furthermore, neurological outcomes at 3 months
were better in the Solitaire group than they were in the Merci group (58% vs. 33%; p=0.0001). 90-day
mortality was lower in the Solitaire group than it was in the Merci group (17% vs 38%; p=0.0001).
Mechanical thrombectomy using these new devices have extended the potential treatment window and
now are considered as the first line intra-arterial treatment for acute ischemic stroke.
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Intracranial stenting update
Byung Moon Kim
Yonsei University College of Medicine, Severance Hospital

Intracranial atherosclerotic stenosis (ICAS) is responsible for 9-37% of ischemic strokes, with even
higher rates seen in the East Asian population. The one-year stroke recurrence rate has been reported at
19% in high-grade, symptomatic stenosis and up to 61% among patients with hemodynamic
symptoms. Percutaneous transarterial angioplasty and stenting (PTAS) has been suggested as an
adjuvant or rescue treatment modality for patients who were refractory to medical treatment. The most
critical limitation of PTAS was a high rate of peri-procedural complications. In the SAMMPRIS trial, it
was the most important cause of the inferiority of PTAS to aggressive medical treatment. The rate of
recurrent stroke and death in ICAS has been markedly decreased with aggressive medical management,
whereas PTAS demonstrated a higher rate of stroke and death than expected largely due to
procedure-related hemorrhagic and/or ischemic strokes. Nevertheless, the rate of recurrent stroke,
despite aggressive medical management, in ICAS still remained high at 5.3% at one month and 12.2% at
one year. If peri-operative stroke and/or death in patients treated with PTAS can be reduced to < 4%,
PTAS has the potential to reduce the rate of recurrent ipsilateral stroke in patients with ipsilateral
ischemic stroke events and high-grade stenosis (range: 70-99%). Therefore, PTAS may play a role in the
management of the carefully selected patients with symptomatic high-grade ICAS, who are refractory to
aggressive medical management. Recently, we performed a non-randomized multicenter registry study
of Wingspan stenting for the treatment of high-grade ICAS. Seventy-nine ICAS in 77 consecutive
patients underwent attempted treatment with the Gateway-Wingspan system in 4 academic hospitals
between March 2010 and March 2011. The 30-day TIA/stroke and death rates were 5.3% (95% CI, 0.1%
to 10.5%) and 0%, respectively. All patients but one were followed clinically for a mean of 18.9 months
(range, 12-23 months). During the period, cumulative TIA/stroke and death rates were 8.1% (95% CI,
1.7% to 14.5%) and 0%, respectively. Only one patient suffered a disabling stroke (subarachnoid
hemorrhage), which was associated with retreatment of an in-stent restenosis using a drug-eluting
balloon-expandable stent. In this presentation, I will briefly review the results of PTAS studies recently
published in the literature, focused on SAMMPRIS trial, and present the results of our multicenter
registry of PTAS with Gateway-Wingspan system for high-grade ICAS.
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A randomized trial of tenecteplase versus alteplase for acute ischemic
stroke
M. Parsons
John Hunter Hospital, Australia

Back ground: Intravenous alteplase remains the only approved treatment for acute ischemic stroke. In
pilot studies, intravenous tenecteplase showed promise as a potentially safer and more effective thrombolytic alternative.
Methods: This was a prospective, randomized, blinded-endpoint (PROBE) phase IIB trial. Seventy-five
patients were randomized 1:1:1 to receive alteplase or one of two doses of tenecteplase (0.1 mg/kg a 0.25
mg/kg) <6 h after onset of ischemic stroke. Advanced CT imaging selection criteriaincluded a perfusion
CT lesion at least 20% greater than the infarct core with an associated vessel occlusion on CT
angiography ('dual-target'). Co-primary endpoints, tested on the pooled tenecteplase versus alteplase
group, were: (i) Reperfusion from baseline CTP to 24 hour perfusion-MR, and (ii) clinical improvement
on acute to 24 h National Institutes of Health Stroke Scale (NIHSS) score. Secondary efficacy endpoints
included recanalization on MR angiography at 24 h, and excellent functional outcome at 90 days
(modified Rankin Scale 0-1). Safety endpoints included large parenchymal hematoma(PH2) and
death/disability at day 90.
Results: Twenty-five patients were randomized to each of the 3 treatment groups. Meanbaseline NIHSS
for all patients was 14.4 (SD 2.6), and mean time to treatment was 2.9 h (SD 0.8). The pooled
tenecteplase group had greater reperfusion and clinical improvement at 24 hours than the alteplase
group (p<0.001 for both). In addition, the higher dose of tenecteplase (0.25 mg/kg) was superior for all
efficacy outcomes compared to alteplase or tenecteplase 0.1 mg/kg. This included a high rate of 3-month
excellent functional outcome (72% in the 0.25 mg/kg group, vs 40% for alteplase, p=0.023). Despite
superior efficacy, there was a trend (p=0.09) towards less PH2 in the pooled tenecteplase patients (2/50,
4%) than in the alteplase group (4/25, 16%). There was also a trend to increased death/disabilty in the
alteplase group (28%, vs. 10% in pooled tenecteplase group, p=0.09).
Condusions: Advanced CT selection identified stroke patients who had improved clinical outcomes
from tenecteplase compared to alteplase treatment. This related to superior early reperfusion seen with
tenecteplase, particularly at the 0.25 mg dose.
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Approaches to expanding the indications for thrombolytic stroke
therapy
Steven Warach
Southwestern Medical Center, USA
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Where are we now? An overview of the current landscape for stroke
prevention in atrial fibrillation
Dong-Wha Kang
Department of Neurology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, South Korea

Atrial fibrillation (AF) is a common disorder. The prevalence of AF increases with age in both sexes, and
is predicted to more than double by 2050. AF is responsible for nearly a third of all strokes and the
leading cause of embolic stroke. However, many patients with AF do not receive effective thromboprophylaxis. Aspirin is convenient to use but does not provide sufficient protection in high-risk patients.
Warfarin, vitamin K antagonist, has greater efficacy than aspirin but poses challenges to use because of
narrow therapeutic window, variable and unpredictable pharmacokinetics/pharmacodynamics, wide
variety of drug-drug and drug-food interactions, need for regular monitoring and dose adjustments,
and slow onset and offset of action. Furthermore, warfarin is used in only half of eligible AF patients.
New oral anticoagulants (NOACs), at least as effective as and without limitations of warfarin, are
required. Data for NOACs versus warfarin in large phase III clinical trials of stroke prevention in AF are
now available for the oral direct thrombin inhibitor, dabigatran etexilate, and the oral Factor Xa
inhibitors, rivaroxaban and apixaban. The RE-LY (Randomized Evaluation of Long-Term Anticoagulant
Therapy) trial compared 2 doses of dabigatran etexilate (150 mg twice daily, 110 mg twice daily) against
warfarin in AF patients with 1 or more stroke risk factors. The ROCKET-AF (Rivaroxaban Once Daily
Oral Direct Factor Xa Inhibitor Compared With Vitamin K Antagonism for Prevention of Stroke and
Embolism Trial in Atrial Fibrillation) trial studied a high-risk population of patients with AF. The
ARISTOTLE (Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial
Fibrillation) compared apixaban 5 mg twice daily (with a dose adjustment to 2.5 mg twice daily for some
patients) with warfarin. All these trials demonstrated that NOACs are non-inferior or superior in the
prevention of stroke or systemic embolism and have significantly less hemorrhagic stroke and
intracranial hemorrhage, compared with warfarin. There are no head-to-head trials comparing the
NOACs. Indirect comparisons across trials, albeit limitations due to differences in study designs and
patient populations, showed that there was no profound significant differences in efficacy between
apixaban and dabigatran etexilate (both doses) or rivaroxaban. Dabigatran 150 mg twice daily was
superior to rivaroxaban for some efficacy endpoints, whereas major bleeding was significantly lower
with dabigatran 110 mg twice daily or apixaban.
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Efficacy and Safety of Dabigatran in Asian population with Atrial
Fibrillation
Jyh-Hong Chen
Department of Internal Medicine, College of Medicine National Cheng Kung University, Taiwan

Patients with atrial fibrillation (AF) have higher risk for stroke or systemic artery embolization.
Dabigatran, an oral direct thrombin inhibitor, has been evaluated in RE-LY study with promising results
for stroke prevention in AF. A subgroup analysis for Asian patients of the RE-LY study had been done to
determine the effects of dabigatran etexilate (DE) versus warfarin comparing patients from Asian and
non-Asian countries.
There were 2,782 (15%) patients in RE-LY from 10 Asian countries compared to 15,331 patients from 34
non-Asian countries. Rates of stroke or systemic embolism (SE) in Asians were 3.06%/year on warfarin,
2.50%/year on DE 110 and 1.39%/year on DE 150 mg bid; with no significant treatment-by-region
interactions. The rates of major bleeding in Asians were significantly lower on DE (both doses) than
warfarin (3.82%/year on warfarin, 2.22%/year on DE 110 and 2.17% per year on DE 150). There was a
significant interaction (p=0.008) between treatment and region when comparing DE 150 vs. warfarin in
Asians (HR 0.57, 95%CI 0.38-0.84) with that in non-Asians (HR 1.00, 95%CI 0.87-1.16); this
interaction was somewhat attenuated after adjustment for age (p=0.06). Hemorrhagic stroke on
warfarin occurred more often in Asians than in non-Asians (HR 2.4, 95%CI 1.3-4.7; p=0.007), with
significant reductions with DE (both doses) compared to warfarin in both Asian and non-Asian
patients. Compared to warfarin, both DE 110 mg bid and DE 150 mg bid significantly reduced total
bleeding in Asians (DE 110 vs. warfarin HR=0.48, 95%CI 0.40-0.56/DE 150 vs. warfarin HR=0.60,
95%CI 0.51-0.70). For both DE doses compared to warfarin, there was a highly significant treatmentby-region interaction for total bleeding (p<0.0001 with or without age adjustment).
Efficacy of DE, compared to warfarin, on stroke/SE was consistent between Asians and non-Asians.
Relative risk reductions in major and total bleeding with DE were greater in Asians. Rates of
hemorrhagic stroke on warfarin were higher in Asians than in non-Asians, despite similar blood
pressure, younger age and lower INR values. Regarding bleeding including hemorrhagic stroke, DE may
be more beneficial to Asians than non-Asians.
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Functional reorganization induced by rTMS combined with sequential
motor training
Woo-Kyoung Yoo1,2
1

Department of Rehabilitation Medicine and Rehabilitation, Division of Neuroscience Center, 2Hallym Institute for

Translational Genomics & Bioinformatics, Hallym University College of Medicine

The human brain continues to adjust throughout life and this neuroplasticity is particularly important
for recovery of neurological disorders such as stroke. One form of cortical reorganization involves the
modulation of interactions between the primary motor cortices in the ipsilesional hemisphere (as the
hemisphere of the stroke) and the contralesional hemisphere (opposite to the stroke) (Murase, 2004;
Talelli et al. 2006). In stroke, the contralesional, undamaged hemisphere may develop an inhibitory
influence on the affected hemisphere, which impairs the recovery of function (Murase et al., 2004;
Mansur et al., 2005). In particular, unilateral stroke is thought to result in disinhibition of the
contralesional unaffected hemisphere. Neurorehabilitation programs improve function partly by
enhancing cortical reorganization. Repetitive transcranial magnetic stimulation (rTMS) is a noninvasive method to produce potent changes in cortical excitability. Therefore, the application of rTMS
was recently proposed to promote functional recovery in stroke patients, owing to the induced
neuroplasticity. It is important to note that stimulating the brain at a specific site does not only affect the
neuronal activity at that site, but the activity throughout the entire neural network (Yoo et al. 2008). In
the context of experimental rehabilitative therapies, the model of interhemispheric imbalance and the
important role of transcallosal connections provide a framework for hypotheses based on two facets:
upregulating excitability of intact portions of the ipsilesional motor cortex (Kim et al., 2006), and
downregulating excitability of the contralesional motor cortex. Both rTMS and motor practice are based
on similar physiological mechanism, i.e. Long-term potentiation; rTMS can be used for adjuctive
therapy to motor practice in clinical field (Kim et al., 2006). Another important factor to be considered
for planning rTMS in stroke patients would be the corticospinal tract integrity (Kang et al., 2011).
RTMS is a useful neuromodulatory technique for motor recovery in stroke, which needs further
investigation for therapeutic purpose, especially for maintaining longer lasting effect.
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Functional change of brain in aphasia following stroke
Sung-Bom Pyun
Department of Physical Medicine and Rehabilitation, Korea University College of Medicine

Most patients with aphasia exhibit progressive improvement over time, but few recover completely.
Although the amount of aphasia recovery varies according to the individuals, aphasia improves as a
result of spontaneous recovery, language treatment and other related factors. During the past several
decades, various therapies were applied to the persons with aphasia and these interventions recruited
restorative approaches or compensatory strategies to improve language impairment, to reduce limitation
of daily activities, to increase social participation, and finally to achieve higher level of quality of life
(QoL). But underlying mechanisms of recovery from aphasia have not been well understood until the
recent development of many functional neuroimaging techniques, such as fMRI, PET, diffusion tensor
imaging (DTI), MEG, ERP, repetitive transcranial magnetic stimulation (rTMS) and transcranial direct
current stimulation (TDCs). This methodological advancement provided new insight of neural
mechanisms in motor, cognitive and behavioral recovery after brain injury.
Brain plasticity is stimulus dependent and most aphasic people do improve through spontaneous
recovery or brain remodeling by new learning and stimulation. Brain rebuilds impaired language
function dynamically during the overlapping acute, subacute and chronic phases and they possess
different underlying mechanisms. During the recovery process, patients with aphasia activate the
remaining bilateral networks more than healthy people. And many factors, such as size and location of
lesion, time after onset of symptoms, rate of damage and nature of the language function lost and
recovered, may affect location and extent of reorganization. Usually favorable recovery predominantly
activates language network within the ipsilesional hemisphere and right hemisphere participation is
more likely in the case of large lesions or severe language deficits. Neurorehabilitative principles
adopting lengthy, intensive therapy starting from the early phase after onset of aphasia facilitate
reorganization of language network and improve lost function. Also very recent research findings
support those cognitive structures other than language (attention, memory encoding and consolidation,
and multimodal integration) may participate and facilitate effective reshaping of brain after injury.
Therefore, a clear understanding of recovery rests on a clearer understanding of how these processes are
operating at separate neural, cognitive and behavioral levels during recovery.
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Clinical application of functional NIRS for stroke rehabilitation
Ichiro Miyai
Neurorehabilitation research institute, Morinomiya Hospital, Japan

Functional neuroimaging studies have shown that motor recovery of the upper limb after stroke
depends on functional and structural reorganization of the neuronal network. Using functional
near-infrared spectroscopy (fNIRS), we have shown that the similar functional reorganization is
associated with locomotor and balance recovery. The concept that use-dependent plasticity promotes
functional recovery after brain damage has raised various strategies for neurorehabilitation. Primarily
intensive task-oriented practice and thereby augmenting motor drive in the motor related areas i.e.
constraint-induced movement therapy has been shown to have beneficial effect on functional recovery.
To validate the efficacy of a certain intervention, it is ideal to monitor whether it induces the assumed
activation patterns in the brain. Since fNIRS is portable and relatively robust to motion, it can be used to
assess the immediate effect of the intervention and to optimize the parameters of the intervention.
Furthermore, neuro-modulation enhancing adapted reorganization of the network is emerging as a
potential intervention. Such attempts include brain-machine interface, magnetic or direct current
stimulation and neuro-feedback to enhance a specific brain activity. We have developed a real-time
fNIRS system as a tool for rehabilitative intervention. Real-time fNIRS may provide patients with
knowledge of results and reward regarding their performance, which may enhance the efficacy of
practice. We have found that mental practice with motor imagery combined with neuro-feedback using
real-time fNIRS has an add-on effect on recovery of finger paresis in a small randomized controlled trial
for patients with subcortical stroke.
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Antithrombotic therapy in Asian patients with ischemic cerebrovascular
disease
Kyung-Yul Lee
Gangnam Severance Hospital, Korea

Race/Ethnicity is one of the non-modifiable risk factors of stroke. National disparities in stroke
incidence, outcome, and subtype have been reported. Both racial and environmental mechanism, such
as socioeconomic status, life style, diet pattern may play a role in national disparities.
Vitamin K dependent antagonist, warfarin, is a good example of racial effect on antithrombotic therapy.
Adequate warfarin dosage to maintain therapeutic INR is influenced by the genetic polymorphism,
which shows different distribution by the race.
As to the antiplatelet agent, racial difference on the effect of antiplatelet agent has not been widely
studies yet. The CYP2C19 polymorphism was reported to associate with clopidogrel resistance and
resistance group was more prevalent in Asian population.
Cilostazol, an antiplatelet agent which inhibits phosphodiesterase, is used in cerebrovascular disease,
coronary artery disease and peripheral artery occlusive disease. There were several clinical trials using
cilostazol to prevent ischemic cerebrovascular disease in Korea, Japan and China. These trials showed
some advantages over aspirin in Asian population. In order to prove beneficial effect in other ethnic
groups, further prospective studies including patients with multiple ethnicities are needed.
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East Asian Paradox: Paradigm Shift to "Ethnicity-based Antithrombotic
Therapy"
Young-Hoon Jeong
From the Division of Cardiology, Department of Internal Medicine, Gyeongsang National University Hospital, Jinju,
Korea

Patients who are poor responders or who have high on-clopidogrel platelet reactivity (HPR) to
adenosine diphosphate (ADP) are at increased risk of ischemic event following percutaneous coronary
intervention (PCI). Compared with Western population, East Asians exhibit reduced response to
clopidogrel and high frequency of HPR, which is mainly associated with high prevalence of CYP2C19*2
or *3 loss-of-function allele carriage (~65%). However, clinical observations have suggested that arterial
thrombosis risk of East Asians doesn’t become higher compared with that of Western population ("East
Asian Paradox"). Complexity of hypercoagulable state may overall explain this discrepancy. Multiple
experimental studies have proposed that there are inter-racial differences in coagulation and fibrinolytic
systems, inflammation, and so on. Increased platelet reactivity during clopidogrel treatment may be
counterbalanced by low level of intrinsic thrombogenicity in East Asians. Therefore, clinically available
platelet function test might not reflect the entire components of thrombosis events. Furthermore, the
currently performed clinical trials evaluating the clinical efficacy and safety of new antithrombotic
therapies mostly don’t include enough number of East Asians to draw reliable conclusions concerning
its clinical efficacy and safety. Therefore, dedicated investigations including East Asians are required
before we can apply Western recommendations for novel antithrombotic therapy in East Asian
population. It is a time to consider the paradigm shift from "one size fits all" to "ethnicity-based
antithrombotic therapy".
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Primary and Secondary Stroke Prevention in Dyslipidemia Patients in
Japan
Yukito Shinohara
Tokyo, Japan

The incidence of dyslipidemic patients has been increasing in Japan, particularly in younger adults aged
20 to 40, while it is decreasing in the US. The close relationship between dyslipidemia and ischemic heart
disease is well known throughout the world, but the relationship between dyslipidemia and stroke is still
controversial. One of the reasons for this may be that some previous reports did not classify stroke into
subtypes or did not separate LDL-cholesterol from total cholesterol. Recent Japanese epidemiologic
studies have indicated that high LDL-cholesterolemia is related only to atherothrombotic stroke, which
seems very reasonable. Furthermore, the incidence of atherothrombotic stroke is rapidly increasing in
Japan,1 which corresponds to the increasing incidence of dyslipidemia in Japan.
There are many reports regarding favorable effects of statins on primary and secondary stroke
prevention. However, the doses of statin used in western countries are often far larger than those used in
Japan. Therefore, careful investigations of the effects of lower doses of statins, especially in East Asians,
are needed.
2
In the Japanese Stroke Guidelines 2009, treatment with an HMG-CoA reductase inhibitor (statin)
targeting low-density lipoprotein-cholesterol (LDL-C) is recommended for patients with dyslipidemia
3
(Grade A), mainly on the basis of the results of the MEGA study in Japan. However, it is still not clear
whether the effect of statin for primary prevention is due to its reducing effect on the level of LDL-C or
other pleiotropic effects. As the reference, Table shows the target levels for lipid control for prevention of
coronary artery disease to risk proposed by Japan Atherosclerosis Society.
Regarding secondary prevention, the guidelines state [1] dyslipidemia control is recommended for the
prevention of recurrent cerebral infarction (Grade C1), [2] high-dose statins are effective for the
prevention of recurrent cerebral infarction (Grade B), [3] low-dose statins in combination with
eicosapentaenoic acid are effective for the prevention of recurrent stroke in patients who are being
treated for dyslipidemia (Grade B).
As mentioned above, the SPARCL trial was not directly applicable to Japanese patients, because of the
high dose level of 80 mgs of statins/day. Therefore, a new clinical trial, J-STARS, is on-going in Japan
using the conventional Japanese dose levels (10-20 mg/day) of statins, and the results are expected soon.
We also do not yet know the effect of statins on the progression of intracranial stenosis, which is
relatively common in East Asian countries.
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What’s new in hypertension management in stroke?: Measurement,
variability and timing
Craig Anderson
University of sydney, Australia

Elevated blood pressure (BP) is the major determinant of both initial (primary) stroke and recurrent
(secondary) stroke. Observational studies are consistent in demonstrating strong and near continuous
relationships between stroke risk and usual levels of BP, not only in those with 'hypertension' but also in
people with 'average or below-average' levels of BP pressure, with no threshold level of BP below which
the stroke risk does not continue to fall. Although the BP-stroke association attenuates with increasing
age, it remains strongly positive for all age groups, such that a 10 mmHg lower usual systolic BP is
associated with a 40-50% lower risk of stroke among those <60 years of age, a 30-40% lower risk among
those aged 60-69 years and a 20-30% lower risk among those aged ≥70 years. The association is
consistent in men and women, non-Asian and Asian populations, both fatal and non-fatal events, and
across all stroke subtypes although being steeper for intracerebral haemorrhage than for ischaemic
stroke. In addition, evidence is mounting to indicate that variability in BP is important for ‘triggering’
stroke: disturbances of the normal diurnal variation in BP, including absence of nocturnal drop in BP
levels ('non-dipping') and excessive early morning acceleration in BP (‘morning surge’), and variability
during the day in relation to activity levels, are associated with strokes and other manifestations of
cerebrovascular disease. Both population-wide dietary (ie salt reduction and increase in fruits and
vegetables) and other lifestyle measures (ie exercise), and the appropriate use of BP lowering agents in
high risk patients, are therefore required to maximise the opportunities available to reduce the burden of
stroke and other major vascular events, worldwide.
Guidelines recommend intensive BP lowering for the prevention of stroke in high risk patients but until
recently there has been uncertainty over what target level of BP provides the most benefit. A recent
systematic review indicates that intensive BP lowering regimens provides greater vascular protection
than standard regimens that is proportional to the achieved reduction in systolic BP, but it did not
provide any clear result in terms of an impact on the risk of death or serious adverse events. Further
trials are required to more clearly define the risks and benefits of BP targets below those currently
recommended (systolic <140 mmHg), given the benefits suggested by the currently available data.
Finally, there is still uncertainty over the benefits of very early intensive BP lowering in both acute
ischaemic and intracerebral haemorrhage, but ongoing trials such as INTERACT2 and ENCHANTED,
will hopefully shed light on this important unresolved topic.
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Lipid lowering, atherosclerosis progression and (recurrent) stroke
Michiel L. Bots
From the Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, the
Netherlands

Prescription and use of cardiovascular drugs is one of the major pathway through we prevent
cardiovascular events from happening. In this presentation emphasis is on the effect of lipid lowering.
Existing international guidelines will be presented with respect to the recommendations for prevention
after a minor stroke or transient ischemic attack. The literature will be reviewed with respect the effect of
lipid lowering in reducing progression of atherosclerosis and in reducing recurrent ischemic cerebrovascular
events.
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Epidemiology of Vascular Cognitive Impairment
Soo-Jin Cho
Department of Neurology, Hangang Sacred Heart Hospital, Hallym University College of Medicine

Definition of vascular cognitive impairment (VCI) has been settled for recent 10 years, so the
epidemiology of VCI after acute stroke is the new research area. Some single center–based studies
showed that the prevalence of VCI was around 50-60% among post-stroke patients. The prevalence of
post-stroke dementia was from 7.4% to 41.3% according to pre-stroke status or study design.K-VCIHS
study was the multicenter study to evaluate the prevalence of VCI after acute stroke using 60-minutes
Korean version of VCI harmonization standards protocol. Among 620 patients who enrolled within 7
days after stroke onset, 353 were finally evaluated. The prevalence of VCI at 3 months was 62.6%. The
prevalence of vascular dementia was 12.7% in total patients and was varied according to previous status.
The prevalence was 40% in patients with pre-stroke cognitive decline and was 21.5% in patients with
recurrent stroke. In conclusion, VCI is common after acute stroke, so proper neuropsychological
protocol should be applied from acute stage of strokefor early intervention.
Key words: Vascular cognitive impairment, post-stroke dementia, neuropsychological protocol
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Diagnosis and Management of Vascular Cognitive Impairment (VCI):
Review of New Guideline
Soo Joo Lee
Department of Neurology, Eulji University Hospital, Eulji University School of Medicine, Daejon, Republic of Korea

Vascular cognitive impairment (VCI) has been introduced to capture the entire spectrum of cognitive
disorders associated with all forms of cerebral vascular brain injury-not solely stroke-ranging from mild
cognitive impairment through fully developed dementia. Dysfunction of the neurovascular unit and
mechanisms regulating cerebral blood flow are likely to be important components of the pathophysiological processes underlying VCI. Cerebral amyloid angiopathy is emerging as an important marker
of risk for Alzheimer disease, microinfarction, microhemorrhage and macrohemorrhage of the brain,
and VCI. The neuropathology of cognitive impairment in later life is often a mixture of Alzheimer
disease and microvascular brain damage, which may overlap and synergize to heighten the risk of
cognitive impairment.
In this regard, magnetic resonance imaging and other neuroimaging techniques play an important role
in the definition and detection of VCI and provide evidence that subcortical forms of VCI with white
matter hyperintensities and small deep infarcts are common. In many cases, risk markers for VCI are the
same as traditional risk factors for stroke. These risks may include but are not limited to atrial
fibrillation, hypertension, diabetes mellitus, and hypercholesterolemia. Furthermore, these same
vascular risk factors may be risk markers for Alzheimer disease. Carotid intimal-medial thickness and
arterial stiffness are emerging as markers of arterial aging and may serve as risk markers for VCI.
Currently, no specific treatments for VCI have been approved. However, detection and control of the
traditional risk factors for stroke and cardiovascular disease may be effective in the prevention of VCI,
even in older people.
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The Efficacy of Gliatiline® on Post-stroke Patients with Vascular
Cognitive Impairment no Dementia (GLITTER): Design and Baseline
Analysis
Hee-Joon Bae
Seoul National University Bundang Hospital

Background & Purpose: To date, there are no approved treatments for vascular cognitive impairment
(VCI). Most of our therapeutic efforts are limited to controlling vascular risk factors for countering VCI
development or progression. Use of choline alphoscerate in Alzheimer's disease and VCI was reported to
improve memory and attention. The purpose of this study is to determine the efficacy of choline
alphoscerate in improving cognition in post-stroke patients with VCI-no dementia (VCI-ND).
Methods and Results: The GLITTER is a multicenter, randomized, double-blinded, placebo-controlled
trial. Patients who have VCI that did not fulfill the criteria of dementia (DSM-III-R), and have been free
of stroke for 90 days, together with clinical and radiological evidence of stroke and can perform K-TMT-e
A are eligible for this trial. VCI is defined asimpairment in at least one of the frontal executive, language,
visuospatial, or memory domains the Korean version of Vascular Cognitive Impairment Harmonization
Standards. Cognitive impairment was defined as a score of less than the 7th percentile in each domainspecific test.
Eligible patients are randomly assigned choline alfoscerate 400mg tid or placebo by a web-based
computerized system with stratification for center, age and education. The primary outcome is the
change of K-TMT-e A measured 12 weeks after taking trial drugs between the choline alfoscerateand
placebo groups. As secondary outcomes, the changes of other domain-specific cognitive tests and
K-MMSE, and percentage change of frontal and global cognitive function are measured.
From December of 2010 to September of 2012, 196 patients have been enrolled in this study (male,
73.0%; age, 65.4±8.5Y). A planned sample size is 222. The enrollment is expected to be completed by
October 2012 and the data collection, by February 2013.
Conclusion: The GLITTER may be the first clinical trial designed to evaluate the efficacy of choline
alphoscerate in VCI-ND using the disease concept of VCI-ND and the harmonization standards
developed and proposed by NINDS-Canadian Stroke Network.
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Association between ambulatory blood pressure parameters and whit
matter lesions in ischemic stroke patients
Hyuk Sung KWON1, Hyun Young KIM1, Seong-ho KOH1, Jae-sung LIM2, Hyung-min KWON2,
Young Seo KIM1
1

Neurology, Hanyang University, College of Medicine; 2Neurology, Seoul National University Boramae Hospital,

Seoul, Korea

Purpose: White matter lesions (WMLs) are common finding in stroke patients, and the most important
risk factors are old age and hypertension. The relationship between WMLs and hypertension has been
widely investigated and ambulatory blood pressure monitoring (ABPM) was also used because it could
predict brain damage more stronger than single office measurement. Although, many studies have been
reported the association between WMLs and ABPM parameters based on healthy subjects or hypertensive
patients, little are known with hypertensive ischemic stroke patients. In addition, association between
circadian pattern of BP parameters are unclear yet.
Methods: From August 2007 to July 2011, a total 169 hypertensive patients who had first-ever noncardioembolic ischemic stroke within one week were consecutively included. Patients with following
characteristics were excluded: severe hypertension (systolic >220 mmHg or diastolic 120 mmHg),
secondary hypertension, life-threatening medical condition, night-shift working, use of intravenous
recombinant tissue-plasminogen activator, and inadequate ABPM or MRI data. ABPM was applied 1-2
weeks after the ictus due to possible reactive increment of BP and anti-hypertensive medications were
suspended until ABPM monitoring unless blood pressure reached systolic >220 mmHg or diastolic
>120 mmHg. Advanced WMLs were defined as grade 2 and 3 in FLAIR MRI according to Fazeka's
grading. The subjects were classified into tow groups by the presence or absence of advanced WMLs and
ABPM parameters were compared. Finally, multivariable logistic regression analyses were performed to
investigate independent relationship between WMLs and ABPM parameters.
Results: Seventy (41%) subjects had advanced WMLs. In univariate analysis, higher 24-hour, awake
and sleep BP levels were continuously associated with advanced WMLs. In addition, increased 24-h
pulse pressure and 24-h heart rate were associated with advanced WMLs. However, 24-h BP variation,
morning surge and nocturnal dipping which represents circadian pattern of BP were not associated with
WMLs. After adjusting age, DM, smoking, previous anti-hypertensive medication and 24-h mean
systolic BP, 24-h heart rate (OR:1.041, 95% CI: 1.005-1.078, p=0.024) was independently associated
with advanced WMLs.
Conclusions: Beyond increased age and blood pressure levels in ABPM monitoring, mean 24-h heart
rate was associated with advanced WMLs. However, the circadian pattern changes of blood pressure
were not related with WMLs in ischemic stroke patients.
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Deep subcortical infarct burden in relation to apolipoprotein B/AI ratio
in patients with intracranial atherosclerotic stenosis
Jong-ho PARK1, Keun-sik HONG2, Juneyoung LEE3, Yong-jae KIM4
1

Department of Neurology, Kwandong University Myongji Hospital; 2Department of Neurology, Inje University Ilsan

Paik Hospital, Goyang; 3Department of Biostatistics, College of Medicine, Korea University; 4Stroke Center,
Department of Neurology, Ewha Womans University Mokdong Hospital, Seoul, Korea

Purpose: Preexisiting brain infarct (PBI), frequently seen on MR imaging and usually silent, is
recognized as a risk factor for recurrent stroke and cognitive decline. Increased apolipoprotein B
(apoB)/apoAI ratio is known to be a risk predictor of ischemic stroke and is associated with intracranial
atherosclerotic stenosis (ICAS). However, little is known about association of apoB/apoAI ratio with
PBI. For clarification, we explored the association of apoB/apoAI ratio and PBI risk and examined
whether the relationship between apoB/apoAI ratio and PBI might differ among the ICAS, extracranial
(ECAS), and no cerebral atherosclerotic stenosis (NCAS) groups. In addition, the PBI risk with
apoB/apoAI ratio was assessed in relation to the PBI locations.
Methods: A total of 522 statin/fibrate naïve Korean patients, who experienced acute ischemic stroke,
were categorized into three groups: ICAS (n=254), extracranial (n=51), and no cerebral atherosclerotic
stenosis (n=217). We explored the association of apoB/apoAI ratio and PBI lesions according to
atherosclerosis type (ICAS, ECAS, and NCAS), PBI location (deep subcortical [ds-PBI] versus
hemispheric [h-PBI]), and symptomatic PBI (s-PBI) which was relevant to a prior clinical stroke event.
Results: PBI(+) patients showed a higher apoB/apoAI ratio than PBI(-) patients (0.81±0.28 versus
0.72±0.23, p<0.001). In ICAS group, patients with higher apoB/apoAI ratio quartiles had more PBIs,
ds-PBIs, and s-PBIs, but not for h-PBI (P=0.020, P=0.025, and P=0.001, respectively). ECAS or NCAS
showed no significant associations with PBI, ds-PBI, and h-PBI. With multivariable analyses, the highest
apoB/apoAI ratio quartile was associated with PBI (OR, 2.56; 95% CI, 1.39-4.73), ds-PBI (2.48;
1.33-4.62), and advanced (≥3) ds-PBIs (2.68; 1.27-5.63) in ICAS group. s-PBI had a dose-response
relationship with apoB/apoAI ratio quartiles (6.18; 1.31-29.13 for the second; 5.34; 1.06-26.83 for the
third; and 12.17; 2.50-59.19 for the fourth quartile), when referenced to the first quartile.
Conclusions: ApoB/apoAI ratio is associated with asymptomatic deep subcortical ischemic burden as
well as symptomatic lesion in patients with ICAS.

116

Oral 1-3

Importance of docosahexaenoic acid in the risk for intracranial artery
stenosis
Yong-jae KIM1, Hyun-wook NAH1, Hyun-ji CHO2, Min-jeong SHIN3
1

Stroke Center, Neurology, Ewha Womans Unversity Mokdong Hospital, Seoul; 2Neurology, The Catholic

University of Korea Incheon St.Mary's Hospital, Incheon; 3Food and Nutrition, Korea University, Seoul, Korea

Purpose: While data on the relationship between fatty acid (FA) composition and the risk for total
stroke have accumulated, the association between FA composition and the risk for intracranial artery
stenosis (ICAS) has never been studied. We compared plasma phospholipid FA composition between
non-stroke control and ischemic stroke in Korean population, to discern the FA that distinguishes ICAS
from total ischemic stroke patients.
Methods: Non-stroke controls (n=215) and stroke patients (no cerebral atherosclerotic stenosis,
NCAS: n=144 and ICAS: n=104) were finally included in the analysis. Plasma phospholipid FA
compositions were analyzed.
Results: Age, coexistence of hypertension/diabetes were significantly different among the groups.
Phospholipid FA compositions were significantly different between non-stroke control and ischemic
stroke patients, and interestingly, between NCAS and ICAS in stroke patients. Pattern analysis showed
that docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), the ω3-polyunsaturated FAs were
important FAs in distinguishing NCAS and ICAS in strokes. Particularly, the risk of ICAS was inversely
associated with levels of DHA contents in phospholipids (OR: 0.590, 95% CI: 0.350-0.993, p<0.05),
indicating that the risk may be increased at lower levels of DHA contents.
Conclusions: DHA and EPA are important FAs for distinguishing NCAS and ICAS in strokes.
Additionally, the risk of ICAS was inversely associated with the levels of phospholipid DHA, which
indicates that sufficient amounts of DHA in plasma or in diet may reduce the risk of ICAS.
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Factors influencing the prognosis of symptomatic and asymptomatic
intracranial atherosclerosis after medical treatment
Bum Joon KIM1, Joung-ho RHA2, Dong-eog KIM3, Hahn Young KIM4, Ju-hun LEE5, Hee-joon
BAE6, Moon Ku HAN6, Dong-wha KANG1, Jong S. KIM1, Sun U. KWON1
1

Neurology, Asan Medical Center, Seoul; 2Neurology, Inha University Hospital, Incheon; 3Neurology, Dong-guk

4
5
University Hospital, Ilsan; Neurology, KunKook University Hospital; Neurology, Kang-dong Sacred Heart

Hospital, Seoul; 6Neurology, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: To verify the factors associated with the prognosis of symptomatic and asymptomatic
intracranial atherosclerosis (ICAS).
Methods: This study was performed as a post-hoc analysis of Trials of cilostazol in symptomaticintracranial stenosis (TOSS)-2. From 20 centers, 409 patients with acute symptomatic ICAS were
participated. After 7 months of best medical treatment according to an established protocol including
antiplatelets and statin, the prognosis of ICAS was evaluated based on the changes of MR angiogram
and categorized into regression, progression and no change. Clinical, laboratory and radiologic data was
compared among the patients grouped by the prognosis of symptomatic and asymptomatic ICAS.
Results: Symptomatic ICAS regressed in 110 patients and progressed in 52 patients, and asymptomatic
ICAS regressed in 38 patients and progressed in 19 patients. The prognosis of symptomatic and
asymptomatic ICAS was independent to each other. Higher severity of symptomatic ICAS and high
density lipoprotein cholesterol were independently related with better prognosis of symptomatic ICAS
(p<0.001 and p=0.013; respectively). And for asymptomatic ICAS, higher severity of asymptomatic
ICAS, use of angiotensin receptor blocker and lower fasting glucose level were related with better
prognosis (p<0.001, p=0.010 and p=0.008; respectively).
Conclusions: Higher initial degree of stenosis was related with a better radiologic outcome of ICAS
after medical treatment. Therefore though the initial severity is high, ICAS may regress by appropriate
medical treatment.
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Functional outcome at 3 months in patients with undetermined etiology
Hyo Suk NAM, Young Dae KIM, Hyeon Chang KIM, Hye Sun LEE, Tae Jin SONG, Dongbeom
SONG, Phil Hyu LEE, Ji Hoe HEO
Department of Neurology, Yonsei University College of Medicine, Seoul, Korea

Purpose: Determination of stroke etiology is essential for stroke treatment and prevention. However,
the etiology of stroke is undetermined in many patients. We aimed to determine functional outcome at 3
months in patients with stroke of undetermined etiology and to investigate the impact of stroke
evaluation on short-term prognosis in patients with acute ischemic stroke.
Methods: During a ten-year period, consecutive patients with acute ischemic stroke were enrolled. The
stroke etiology was determined based on the Trial of ORG 10172 in Acute Stroke Treatment
classification. Functional outcomes at 3 months were determined with the modified Rankin scale
(mRS). Poor outcome was defined as an mRS score >2. Independent predictors for poor outcome at 3
months were determined using the logistic regression analysis.
Results: Consecutive 3278 patients with first-ever stroke were enrolled for 10 years. The median age of
the patients was 65 years (IQR, 57-72) and 61.7% were male. The stroke subtype was undetermined in
37% [due to negative evaluation (21.2%), multiple causes (10.6%) and incomplete evaluation (4.8%)].
Patients with an incomplete evaluation were older, more frequently had diabetes, and less frequently
were current smokers. The initial stroke severity was most severe in patients with cardioembolism,
followed by an incomplete evaluation. Patients with an incomplete evaluation were less frequently
treated with thrombolysis during admission (p=0.027) and with antithrombotic agents (p<0.001) or
statin (p<0.001) at discharge compared with those with the other stroke subtypes. Data of the mRS at 3
months was available in 3088 patients (94.2%). Poor outcome was more frequent in patients with an
incomplete evaluation than those with the other stroke subtypes (49.6% vs. 24.5%, p<0.001). In
contrast, patients with a negative evaluation was more likely to be independent at 3 months (79.7% vs.
73.1%, p<0.001). In the multivariate analysis, age, initial stroke severity, discharge medications, and
length of stay were independent predictors of poor outcome at 3 months. Among the stroke subtypes,
the odds ratio for poor outcome at 3 months was highest in patients with an incomplete evaluation (OR
3.49, 95% CI 1.81-6.74).
Conclusions: Functional outcome of patients with undetermined etiologies were heterogeneous
according to the subtypes. Patients with an incomplete evaluation showed poor functional outcome,
whereas patients with a negative evaluation showed favorable functional outcome. Etiologic work-up
helps better define the stroke subtype and determine the prognosis.
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Incidence, prevalence, mortality, and risk factors of stroke in Korea
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Purpose: In Korea, stroke is the second leading cause of death after cancer and the first leading cause of
death due to a single organ disease. For establishing an efficient healthcare plan and guiding future
research directions to reduce the burden of stroke, this study aimed to present data of stroke epidemiology
in Korea during the first decade of the 21th century.
Methods: From reports of government or related organizations and published articles, we extracted
and summarized the most nationally representative data of incidence, prevalence, mortality, and risk
factors.
Results: Every year, ≈105,000 Korean people experience a new or recurrent stroke and more than 26,000
die of stroke, which indicates that every 5 minutes stroke attacks someone and every 20 minutes stroke
kills someone in Korea. The proportion of ischemic stroke has steadily increased and accounted for 76%
of all strokes in 2009. Stroke accounts for ≈1 of every 10 deaths. In 2005 nationwide survey, the
age-standardized stroke prevalence in population aged ≥30 years was 1.59%, indicating ≈795,000
Koreans have a stroke. The estimated nationwide annual disability-adjusted life years lost to stroke, a
formal metric of WHO-Global Burden of Disease Project, was ≈344,000 in 2002. The nationwide total
cost for stroke care was 3,737 billion Korean won (US$3.3 billion) in 2005. Fortunately, the annual
stroke mortality rate substantially decreased by 28.3% from during the first decade of the 21th century
from 74.2/100,000 in 2001 to 53.2/100,000 in 2010. According to the 2011 OECD report for healthcare
indicators, Korea had the lowest in-hospital 30-day case-fatality rate for ischemic stroke and ranked
third lowest for hemorrhagic stroke among OECD countries in 2009. Hospital registry studies reported
that 90-day mortality rate was 3-7% for ischemic stroke and 17% for intracerebral hemorrhage. For risk
factors, one in 3-4 Korean adults has hypertension, one in 10 diabetes, one in 7 hypercholesterolemia,
and one in 3 obesity. Over the last 10 years, the prevalence of hypertension slightly decreased, diabetes
and obesity slightly increased, and hypercholesterolemia remained stable. Smoking prevalence in
women remained low as less than 10%, but in men, although it has decreased over the last 10 years, it is
still high as 48%.
Conclusions: The current summary of Korean stroke statistics would provide valuable information
resource for clinicians, researchers, healthcare policy makers, and public to establish health care
planning and help to guide future research directions.
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Free fatty acid can predict recurrent stroke in cardioembolic stroke
subtype
Woo-keun SEO, Minjik KIM, Ji-sun KIM, Ji Hyun KIM, Kyungmi OH, Seong-beom KOH
Neurology, Korea University College of Medicine, Seoul, Korea

Purpose: Free fatty acids (FFAs), an important energy substrate, have an association with cardiovascular
diseases and recently, profound association between FFAs and cardioembolic stroke subtype has been
reported. However, clinical significance of baseline FFAs level in stroke patients on recurrent stroke has
rarely been studied. In this study, impact of FFAs for predicting recurrent stroke was studied especially
for the patients with cardioembolic stroke subtype.
Methods: We assessed recurrent stroke in patients with ischemic stroke who were registered in a
prospectively collected hospital-based stroke registry (Korea University Stroke Registry-Guro Arm:
KUSR-G) from January 2008 to March 2010. Patients who died during admission and lost in follow-up
within 30 days from discharge were excluded. FFAs level was checked within 24 hours from admission
after at least eight hours fasting. Patients were classified into five groups according to the TOAST
classification and further classified into cardioembolic stroke and non-cardioembolic stroke. Data of
recurrent stroke, other vascular events, or mortality were obtained at regular out-patient visits or by
telephone interviews by trained interviewer. For the assessment association between FFAs level and
recurrent stroke, Cox’s proportional hazard models were performed to determine predictors of
recurrent stroke in patients with cardioembolic stroke or those with non-cardioembolic stroke.
Results: Among the 864 patients registered KUSR-G, data of 669 patients (429 men, 67.50±12.04 years
old) were analyzed. A total of 105 patients (15.7%) were classified into cardioembolic stroke patients.
During the follow up period, 56 patients (8.4%) suffered from recurrent stroke. FFAs level was
significantly higher in cardioembolic stroke (1010.16±539.69 Eq/L) than non-cardioembolic stroke
(716.31±507.90 Eq/L, p<0.001). FFAs level in patients with recurrent stroke (1614.73±726.57 Eq/L) was
significantly higher (939.41±585.86 Eq/L, p=0.003) than that in patients without recurrent stroke in
cardioembolic stroke subtype. FFAs was independently associated with recurrent stroke in patients with
cardioembolic stroke after adjustment of covariates (HR 1.109, 95%CI 1.003 -’t reach significance.
Conclusions: Elevated FFAs level can predict recurrent stroke in cardioembolic stroke subtype. Further
studies should direct to prove pathophysiologic mechanism of the association between FFAs and
cardioembolic stroke and to modulate FFAs to prevent cardioembolic stroke.
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Small subcortical infarction was resistant to anticoagulation in patients
with potential cardiac sources of embolism
Hyo-Jin Kim1, Youngrok Do2, Jin-Man Jung3, Hye-Jin Kim1, Kyung-Hee Cho4, A-Hyun Cho5,
Sang-Won Ha6, Kyung-Bok Lee7, Jee-Hyun Kwon8, Dong-Eog Kim9, Jae-Kwan Cha10, Hahn-Young
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Purpose: Benefit of oral anticoagulation against antiplatelet therapy has been proved in the prevention
of cardioembolic stroke. Therefore, beneficial effect of anticoagulation in patients with potential cardiac
embolic sources (PCE) may differ according to presence of atherosclerosis of cerebral arteries and stroke
mechanisms. We assumed that the most common mechanisms of stroke may depend on the intensity of
anticoagulation in the patients with PCE.
Methods: We studied ischemic strokes with PCE in a cohort of 1889 patients registered at The Acute
Cardioembolic Stroke Registry of Korea (ACSR). We recruited the patients who had PCE and measured
prothrombin time within 48 hours after stroke event between January 2007 and December 2009. The
risk factor profiles and outcome of subjects were investigated. Patients were categorized according to
TOAST classification; 1) Pure cardioembolic stroke (PCS), not observed atherosclerosis 2) coexisting
large artery atherosclerosis as culprit lesion (LAD). 3) small subcortical infarction pattern(<1.5cm of
lesion size) (SSIP).
Results: Of the 1069 ischemic strokes with PCE, PCS was 826 (77.3%) patients, LAD in 180 (16.8%),
and SSIP in 63 (5.9%). SSIP was associated with young age, lower CRP, lower initial glucose and
adequate anticoagulation (INR>1.7), compared with other subtypes. For SSIP, initial NIHSS and mRS
was significantly lower than those for PCS (p<0.001) and LAD (p=0.004). After backward elimination
multivariable linear regression analysis, female (OR=0.295, p=0.003), higher hemoglobin (OR=1.265,
p=0.005), lower glucose (OR=0.988, p=0.002) and INR>1.7 (OR=6.228, p<0.001) was an independent
predictor of SSIP in ischemic stroke with PCE. Among the patients with adequate anticoagulation
(INR>1.7), SSIP was associated with lower LDL, compared to other subtypes (p=0.034).
Conclusions: In this study, SSIP in patients with PCE were associated with adequate anticoagulation.
These findings suggest that anticoagulation alone might not be enough to prevent of SSIP in patients
with PCE. Further study is needed to find out risk factors and sufficient management of SSIP in PCE.
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Ischemic stroke in patients with nonvalvular atrial fibrillation on
therapeutic anticoagulation
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Purpose: Although oral anticoagulation with warfarin can effectively prevent embolic events in patients
with nonvalvular atrial fibrillation (NVAF), ischemic stroke can occur despite an effective intensity of
oral anticoagulation therapy. In this study, we investigated the factors associated with ischemic stroke in
patients with NVAF who were on optimal oral anticoagulation with warfarin.
Methods: This was a multicenter case-control study that enrolled consecutive patients with NVAF who
developed ischemic stroke or transient ischemic attack (TIA) while on warfarin therapy with an INR ≥
1.8 between January 2007 and December 2011 (cases). The controls were patients with NVAF without
ischemic stroke or TIA who were on warfarin therapy for more than 1 year with a mean INR ≥ 1.8
during the same time period. The stroke mechanisms of cases were also determined based on the
TOAST classification.
Results: Among 3344 consecutive ischemic stroke or TIA patients who had NVAF and were admitted at
a study hospital, 79 (2.3%) patients had INR ≥ 1.8 at admission. Most common stroke mechanism
(70.1%) was the cardioembolism. Multivariate analysis demonstrated that smoking, previous ischemic
stroke, and a high CHADS2 score (≥ 3) or CHA2DS2-VASc score (≥ 5) were independently associated
with ischemic stroke or TIA.
Conclusions: Our results suggest that more aggressive or additional therapy to reduce residual risk may
be required in NVAF patients with specific characteristics.
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Cerebral infarction after antithrombotics withdrawal and its impact on
stroke outcome
Jeong-min KIM, Keun-hwa JUNG, Keonjoo LEE, Jee-young HAN, Jae-kyu ROH
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Recent studies showed that antithrombotic agent withdrawal is related to increased
thromboembolic events. However, the clinical characteristics of stroke after antithrombotics withdrawal
and functional outcome have not been studied. In this study we tried to evaluate clinical significance of
antithrombotics withdrawal in stroke occurrence and outcome.
Methods: Between January 1st 2009, and March 1st 2012, the acute stroke patients who admitted in
Seoul National University Hospital within seven days after symptom onset were eligible. We defined
stroke after antithrombotics withdrawal (SAW) as those stroke patients who had maintained antiplatelet
agent or anticoagulant regularly but ceased their medication before stroke onset. We reviewed their
clinical characteristics as well as the reason of medication cessation, type of medication, and duration
between medication hold and stroke onset. To evaluate the effect of antithrombotics withdrawal in
stroke outcome, we compared SAW with stroke patients which occurred on regular medication.
Results: Among 1635 acute stroke patients, 84 patients (5.2%) were identified as SAW during the
inclusion period, with a mean age of 68.0±13.2 years including 49 male patients. The most common
cause of medication cessation is poor compliance in 32 patients (37.7%), followed by pre-operation/
procedure hold in 24, antithrombotics complication in 16, and doctor’s decision in 13. The 42 patients
with SAW who had stroke within one month after medication cessation were compared with 263
patients who experienced cerebral infarction during regular medication. Stroke progression defined as 3
or more NIHSS worsening during admission was more prevalent in SAW patients than in patients with
regular medication (14.3% vs. 5.0%, p=0.042). The patients with poor functional outcome defined as
mRS of 5 and 6 at discharge were more common in SAW than in patients with regular medication
(16.7% vs. 6.5%, p=0.043).
Conclusions: This study shows that 5.2% of total stroke is due to medication withdrawal, and poor
compliance is the main cause of antithrombotics hold. Stroke after antithrombotics hold is associated
with higher rate of stroke progression and poor outcome, implying exacerbated thromboembolic state.
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Real wOrld of Lipid-LowERing therapy in KOrean STroke patients
(ROLLERKOST)
Mi Sun OH1, Hye-yeon CHOI2, A-hyun CHO3, Hyung-min KWON4, Kyung-ho YU1, Keun-sik
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Purpose: Most secondary stroke prevention guidelines recommend statin therapy in addition to
life-style modification to achieve target low-density lipoprotein cholesterol (LDL-C) level in patients
with ischemic stroke or transient ischemic attack (TIA). The aims of this study were to survey
physicians’ knowledge and attitude on the current guidelines and to identify the gap between the
knowledge and real practice for dyslipidemia management in patients with ischemic stroke or TIA in
Korea.
Methods: The surveys convened practicing neurologists (board-certified neurologist and resident)
from 27 centers for direct semi-structured interview. The survey consisted of four main domains: (1)
characteristics of physicians, (2) lipid management pattern, (3) knowledge of the current guidelines for
dyslipidemia management, and (4) attitude to the current guidelines. From retrospective chart review of
all consecutive patients with acute ischemic stroke or TIA treated by the participating physicians from
Nov. 2010 to Feb. 2012, we collected data of demographics, blood pressure, stroke subtype, risk factors,
and laboratory results of serum glucose, HbA1c, and lipid profile at baseline, and the prescription of
statin at discharge. The physicians were categorized into two groups based on the knowledge level of the
current guidelines of dyslipidemia management for secondary stroke prevention. Physicians who
achieved >70 scores out of 100 scores were categorized as the high-level knowledge group. We compared
the rate of guideline adherence for statin prescription at discharge between the high-level knowledge and
low-level knowledge groups.
Results: A total of 174 physicians completed the survey. The median score for knowledge level was 70
(range of 30 to 100), and 79 physicians (45.4%) were categorized as the high-level knowledge group. As
compared to the low-level knowledge group, the high-level knowledge group had more board certified
neurologists (p=0.0153). Of 4,476 patients with acute ischemic stroke or TIA, statins were prescribed in
3,393 (75.8%) at discharge. Patients on statin therapy at discharge were younger, had a higher prevalence
of current smoking, hypertension, diabetes, CHD, and dyslipidemia. They also had a higher level of
LDL-C, triglyceride, total cholesterol, HbA1c, and blood pressure at baseline. The proportions of large
artery atherosclerosis and small vessel occlusion were more common in patients on statin at discharge.
For 3,393 patients with statin therapy at discharge, the rate of statin prescription adhered to the current
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guidelines was 78.6%. The adherence was higher in the high-level knowledge group than in the low-level
knowledge group (77.7 % vs. 68.1%, p<0.0001).
Conclusions: This study showed that the rate of statin prescription in adherence to the current
guidelines of dyslipidemia management for secondary stroke prevention was comparable to previous
studies in other developed countries. Physicians' knowledge of guidelines was associated with a higher
guideline adherence.
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Branch occlusive disease: High-resolution MR wall imaging study
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Purpose: Intracranial atherosclerotic stroke (ICAS) has various stroke mechanisms, including branch
occlusive disease (BOD), subcortical infarcts caused by parent arterial disease occluding perforator’s
orifice and non-BOD, infarcts beyond subcortical area caused by artery-to-artery embolism etc.
Although differences in luminial changes between BOD vs. non-BOD have been reported, it is still
unknown which characteristics of diseased wall determine the phenotypes of ICAS. Thus, using
high-resolution MR (HRMR) techniques, we compared the MRMR wall imaging characteristics
between BOD and non-BOD.
Methods: Thirty patients with acute infarcts caused by ICAS (male 21, mean age 64.5±15.4 years) were
enrolled and divided into BOD (n=10) and Non-BOD (n=20). All the patients were performed HRMRI
with 3-T scanner including proton density (PD)/T2-weighed axial/sagittal, T1-FLAIR pre- and
post-contrast sagittal and 3-dimensional volumetric isotropic TSE acquisition (VISTA; TSE = turbo
spin echo) images. Steno-occlusive intracranial artery at the maximal stenosis on MRA was analyzed in
terms of vascular remodeling and wall enhancement. Normal vessels which located contralateral or
proximal to stenotic portion were also assessed for reference values.
Results: BOD had distinct radiologic features in terms of vascular morphology and enhancement
(Figure 1. typical cases of BOD and non-BOD). BOD showed milder stenosis than non-BOD (stenosis
degree, 40.7±24.5% vs. 74.8±22.7%, p=0.002). Remodeling index (RI) differed between the groups (RI,
0.95±0.15 for BOD vs. 1.23±0.42 for non-BOD, p=0.023). Most patients with BOD (87.5%) did not
show positive remodeling (PR), whereas 59% of non-BOD showed PR (p=0.042). Similarly, wall area
index (wall area ratio of stenotic and reference vessels) was also lower in BOD. All symptomatic vessels
of non-BOD but only a half of symptomatic vessels of BOD were enhanced (p=0.002). Enhanced area
within the wall was smaller in BOD than in non-BOD (15.2±22.4% vs. 61.1±21.8%, p<0.001). Both
BOD (5[100%]) and non-BOD (9[100%]) showed an eccentric enhancement. However, the location of
enhancement was different. Specifically, enhancement located at the superior half of MCA or posterior
half of basilar artery where perforators arose was observed more frequently in BOD (3 of 5 [60%]) than
in non-BOD (1 of 17 [5.9%]) (p=0.024) (Figure 2. Distribution of vascular enhancement; between 0
and 180 degrees: location where perforators arise).
Conclusions: Both wall morphology and enhancement pattern (presumably plaque) determined
phenotypes of ICAS, BOD vs. non-BOD. BOD had distinct radiologic features of mild stenosis with
absence of positive vascular remodeling, and lack of enhancement or enhancement located adjacent
perforator’s orifice.
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Image findings in patients with crescendo transient cerebral ischemic
attacks
Na-young KIM, Jung Sang HAH, Jun LEE
Neurology, Yeungnam University College of Medicine, Daegu, Korea

Purpose: Although multiple transient ischemic attacks (TIAs) within a few days are associated with a
high risk of developing a complete stroke, the underlying pathomechanisms in this group are still
debatable. We aim to assess the imaging findings of patients who have crescendo TIAs and investigate
the clinical usefulness of perfusion weighted MRI (PWI) as a predictor of new lesion in these cases.
Methods: From February 2004 to March 2012, consecutive patients with history of crescendo TIAs who
underwent brain magnetic resonance imaging (MRI) less than 48 hours from onset of the last episode
were prospectively enrolled. Crescendo TIAs were defined as two or more episodes within 24 hours, with
complete recovery after each episode. Clinical and brain imaging findings were compared between
patients who hadcrescendoTIAs with DWI positive findings and without DWI negative.
Results: Among 161 patients (mean age, 62 years old; 65 men vs. 96 women) enrolled in the study, 82
(50.9%) had baseline diffusion weighted MRI (DWI) abnormalities. The lesions were detected in the
basal ganglia of 47 (57.3%) patients, and in the pons of 5 (6.1%) patients in the DWI positive
group.Femalegender (OR 2.094, 95% CI 1.012 to 4.333, p=0.046) and elevated homocysteine levels (OR
1.103, 95% CI 1.022 to 1.190, p=0.012) were significantly associated with DWI abnormalities in a
multivariate analysis. Perfusion weighted imaging (PWI) were performed in 64 patients. Higher
proportion of follow-up DWI positive were identified in patients who had baseline PWI positive (81.6%
vs. 34.6%, p<0.001). Baseline PWI abnormality was an independent predictor of follow up DWI
abnormalities in a multivariate analysis (OR 6.905, 95% CI 2.147 to 22.202, p=0.001).
Conclusions: These results demonstrate that crescendo TIAs are associated with new lesions on DWI in
51% of the casesand the basal ganglia are the most commonly involved. Additionally baseline PWI
abnormality is a significant predictor for follow up DWI abnormality.
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Perfusion defect and initial clinical status might predict the poor
prognosis of DWI-negative ischemic stroke
Na-young RYOO, Jong-hyun AHN, Jeong Jin PARK, Hee-kwon PARK, Joung-ho RHA
Neurology, Inha University Hospital, Incheon, Korea

Purpose: The diffusion-weighted image (DWI) is a sensitive tool for diagnosing acute ischemic stroke.
However, clinically acute stroke is not always accompanied by positive DWI lesion. In this diffusion
negative ischemic stroke (DNIS), the clinical prognosis would be difficult to predict. We investigated
which factors are associated with the clinical course in the DNIS.
Methods: We retrospectively reviewed data from prospectively collected Inha university hospital stroke
registry. We recruited the patients, who admitted from January 2007 to December, 2010. We identified
and divided the DNIS into two groups, according to the persistence of symptoms after seven days, and
analyzed the differences in clinical and imaging factors between two groups.
Results: A total of 1398 subjects were enrolled and 142 DNCI patients were identified. Compared to the
diffusion positive ischemic stroke group, the patients with DNIS were younger, and had the low
frequency of atrial fibrillation and hypertension. Among them, 81 patients had no symptoms after 7days
from onset. Compared to the 61 patients with persistent symptoms, ABCD2 score, NIHSS on
admission, and the frequency of perfusion delay on perfusion MRI were lower, and the interval between
onset and DWI was longer in the patients with fully recovery. Among symptoms, hemiparesis seems to
be more persistent. In the multivariable analysis, initial NIHSS(≥1) and perfusion delay were
independently associated with persistent symptoms (NIHSS, p<0.001, OR 17.2, 95%CI 5.5-54.0;
perfusion delay, p=0.03, OR 36.7, 95%CI 1.4-977.0).
Conclusions: Our results suggested that the perfusion defect and focal neurological deficit might be
related to the symptom persistence in the DNIS.
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Volumetric assessment of hypoperfusion area at acute stage of ischemic
stroke and subsequent ischemic event
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Purpose: Hypoperfusion of acute ischemic stroke is regarded as an important factor for stroke
prognosis; however, clinical evidence other than thrombolysis is uncertain. So, we estimated quantity of
hypoperfusion using time-to-peak lesion volume (TTP-LV), and then ascertained its impact on
composite subsequent ischemic event (SIE).
Methods: In this retrospective observational study, we enrolled a series of consecutive 1309 patients
who admitted due to ischemic stroke within 24 hours of symptom onset. Of them, 503 patients had
symptomatic steno-occlusion of cerebral arteries were identified. After excluding those without
perfusion weighted image (PWI), we measured their TTP-LV using the simplified geometric method.
Patients were dichotomized into large versus small to medium TTP-LV considering locations of
offending vessel. Primary endpoint was cumulative SIE (ischemic progression and recurrence) for 1 year.
Using survival analysis and Cox proportional hazard model, comparison of primary endpoint by
TTP-LV was conducted.
Results: The 385 patients were study subjects (age, 69.7±12.6 year old). Median time interval from
symptom onset to arrival (OTA) was 2.2 hours (interquartile range, 0.9-5.4) and 42.1% of them received
the thrombolysis. The 1-year cumulative SIE rates were 23.4% and majority of them (85.8%) was
occurred at first week. Patients with large TTP-LV, as compared to those with small to medium TTP-LV
showed to increase SIE rates (35.7% versus 17.4%; p<0.001 on log rank test). Ischemic progression was
significantly associated with TTP-LV, but recurrence was not met statistical significance as shown table.
In Cox proportional hazard model, large TTP-LV were independently raised the hazard of SIE (HR,
2.24; 95% confidence interval, 1.45-3.44) with adjustments by sex, baseline stroke severity and OTA.
Conclusions: Using the MR perfusion at acute stage of ischemic stroke; we found out that TTP-LV was
independently associated with development of SIE.
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Comparison of primary intraarterial thrombectomy and intravenous
thrombolysis bridging with intraarterial thrombectomy performed
within 3 hours for acute ischemic strokes
Hyeseon JEONG1, Hee-jung SONG1, Hyun Jo KWON2, Hyeon-song KO2, Chang Woo KANG2,
Jei KIM
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Purpose: It is not well-known whether intravenous thrombolysis (IVT) bridging with intraarterial
mechanical thrombectomy (IAT) is more beneficial than primary IAT presenting within 3 hours after
acute ischemic stroke. We assessed the safety and benefit of primary IAT in clinical outcomes by the
comparison with bridging IVT-IAT.
Methods: Clinical data of 73 patients (49; primary IVT, 24; primary IAT), who were underwent
thrombolysis for the acute internal carotid (ICA) and/or middle cerebral (MCA) artery occlusions, were
evaluated. IAT was performed using retrievable stent to remove thrombus impacted within ICA or
MCA. Recanalization rate and hemorrhagic transformation after thrombectomy, and modified Rankin
scale (mRS) checked at discharge and 3 months after discharge were compared between patients
received primary IAT or bridging IVT-IAT.
Results: Among primary IVT group, only 8 (17%) showed symptom improvement after IVT. In the
other 41 patients, 30 patients were underwent additional IAT (bridging IVT-IAT group). Primary IAT
(n=24) and bridging IVT-IAT (n=30) groups showed similar recanlization rate (IVT-IAT; 87%, IAT;
83%, p=0.513) and symptomatic intracerebral hemorrhage rate (IVT-IAT; 3.3%, IAT; 0%, p=0.556).
The rate of favorable clinical outcome (mRS 0-2) was not different at discharge (IVT-IAT; 23%, IAT;
29%, p=0.429) and 3 months (IVT-IAT; 41%, IAT; 42%, p=0.601) after discharge in both groups.
Conclusions: In conclusion, the safety and clinical outcome of primary IAT was not inferior to bridging
IVT-IAT for severe ischemic stroke with large artery occlusions. This study suggested primary IAT, when
it can be accomplished promptly, should be considered as a treatment within 3 hours.
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Sonoelastographic findings according to spasticity of elbow flexor in
post-stroke hemiplegia
Gi-young PARK, Dong Rak KWON
Rehabilitation Medicine, Daegu Catholic University School of Medicine, Daegu, Korea

Purpose: To investigate muscle architecture and elastic property of spastic elbow flexor and to evaluate
the correlation between clinical findings of spastic elbow flexor and parameters of real-time sonoelastography
(RTS) in post-stroke hemiplegia.
Methods: Nineteen patients (15 males and 4 females, mean age 55 years, mean duration after stroke 43
months) with post-stroke hemiplegia were included. Nineteen affected and 19 unaffected arms were
evaluated. Clinical outcomes were assessed using modified Ashworth scale (MAS) score for elbow
spasticity and Medical Research Council (MRC) grade for muscle strength of elbow flexor, and
Brunnstrom stage of upper limb. RTS image indicates the relative hardness of the examined muscles
ranged from red (hard) to purple (soft) for color-scale, and from black (hard) to white (soft) for hue
scale. Color and hue histogram of the biceps and brachialis were analyzed using Image J software, and
median red, blue, and hue pixel intensity was obtained.
Results: MAS score, MRC grade, and Brunnstrom stage of the affected elbow flexor were 2.3±1.3,
2.8±0.9, and 3.5±1.0, respectively. Thickness of affected brachialis and biceps was significantly lower
than unaffected ones (19.6 mm±5.3 and 8.3 mm±2.2 vs. 23.1 mm±4.2 and 10.8 mm±2.8, p<0.05). Red
pixel intensity of affected biceps and brachialis was significantly higher than those of unaffected side.
(139.7±10.7 and 149.5±12.8 vs 129.8±7.8 and 139.4±6.9, p<0.05) Hue and red pixel intensities of biceps
were significantly higher/lower than those of brachialis in both sides (p<0.05). MAS score of the affected
elbow flexor was negatively correlated with hue and blue pixel intensity in affected brachialis
(r=-0.756/-0.631, p<.01). There was no correlation between MRC grade and pixel intensities in affected
elbow flexor.
Conclusions: Our study revealed that red pixel intensity on RTS was significantly different between
affected and unaffected elbow flexor in post-stroke hemiplegia. Hue pixel intensity of affected brachialis
was significantly correlated with the spasticity of affected elbow flexor. Therefore, RTS can be used as an
useful imaging method to assess the biomechanical property of spastic elbow flexor in patients with
post-stroke hemiplegia.
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Changes of cost and utilization for medical recourses in inpatient with
ischemic stroke
Yo-han JUNG, Jay-cheol KWON
Neurology, Chang-won Fatima Hospital, Chang-won, Korea

Purpose: Cost burden of hospitalization for ischemic stroke is increasing annually. The pattern of
medical resource use and cost has been changed according to increasing cost. The analysis and
estimation of cost for medical resource use is needed for more appropriate priority setting and health
service planning. We evaluated the cost and utilization of medical resources in hospitalized patients with
acute ischemic stroke.
Methods: In this retrospective analysis, we evaluated the cost data on 2897 patients who were admitted
from March of 2003 to December of 2011 with TIA and cerebral infarction within 7 days of onset.
According to hospital medical cost charts, the cost of following resource types were evaluated: total cost
for hospitalization, staff, beds, diet, pharmaceuticals, injections, investigations (routine biochemistry,
X-ray, etc), brain scan (CT, MRI, and ultrasonography), physiotherapy, consultation to other specialists.
Results: The mean age of patients was 65 years, and 46.8% were male. The total inpatient cost per
stroke event was estimated to be $4808 (US $1 was equivalent to Korean Won 1003 according the
purchasing power parities (PPP) of 2011 on the OECD). The cost of cerebral infarction was increased
from $1934 in 2003 to $10972 in 2011 significantly (p<0.001). However, mean of cost not covered by
national health assurance and total cost was significantly decreased ($ 422 to $ 164, p<0.001). The ratio
of cost for non-direct treatment (room and diet) was increased higher rather than that of direct
treatment (physician treatment, image, and rehabilitation). The length of stay was highly correlated with
in-hospital total cost.
Conclusions: The inpatient cost of stroke has been increasing annually and the cost distribution of
medical resources also has been altered. Policy-makers in health services should differentiate in their cost
estimates and pricing schemes.
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Left ventricular diastolic function of heart and outcomes after ischemic
stroke
Wi-sun RYU, Chang-hun KIM, Mi-young OH, Sang-bae KO, Seung-hoon LEE, Byung-woo YOON
Neurology, Seoul National University Hospital , Seoul, Korea

Purpose: Diastolic dysfunction (DD) has recently been shown to be an independent predictor of
all-cause mortality in general population. Venticular stiffening and impaired relaxation are major
findings of DD, and thus the patients with DD encounter exercise intolerance. We therefore hypothesized
that the patients with DD are likely to have unfavorable outcome after ischemic stroke compared with
nomral diastolic function.
Methods: We analyzed 503 consecutive ischemic stroke patients who underwent tissue Doppler. DD
profiles were consisted of peak mitral inflow velocity/mitral A-wave velocity, mitral deceleration time
(cm/sec) and peak mitral inflow velocity/diastolic tissue velocity (E/E’). Modified Rankin scale at 3
months after stroke was used as a functional outcome. The outcome was categorized as dichotomized or
responder-analysis defined outcome. We performed logistic regression to examine the independent
associations between DD profiles and outcomes. For sensitivity analyses, we reran regression in the
settings of exclusion of patients with AF, exclusion of patients with previous stroke and exclusion of
patients with coronary heart disease.
Results: Among the DD profiles, only E/E’ was related to unfavorable outcome with an almost linear
fashion. Other DD profiles, including E/A and DT, had no association with unfavorable outcome. The
patients with unfavorable outcome had a greater E/E’ [dichotomized, favorable(n=390) vs. unfavorable
(n=113), 11.0±4.6 vs. 16.4±7.9, p<0.001; responder analysis-defined outcome, favorable(n=240) vs.
unfavorable (n=263), 10.6±3.3 vs. 13.7±7.4, p<0.001] In multivariable analyses, E/E’ was independently
associated with responder-analyses defined unfavorable outcome with a linear fahsion (Figure).
Dividing into quartile, the adjusted odd ratio(OR) for unfavorable outcome of the fourth quartile was
2.97[95% confidence interval (CI), 1.61.5.48] compared with the first quartile. When Q1-Q3 were
collapsed as a single reference, adjusted OR of Q4 was 2.97 (1.76-5.02). When we used a dichotomous
outcome, the relationships between E/E’ and unfavorable outcome became more intense. In addition,
when we reran the analyses according to the subtype of ischemic stroke, this relationship is consistent
except for other-determined etiology; Q1-Q3 vs. Q4 adjusted OR ranged from 2.23 to 6.16. In sensitivity
analyses, the impact of E/E’ on outcome after stroke was materially unchanged.
Conclusions: We found that E/E’ is independently associated with functional outcome after ischemic
stroke. Because E/E’ is best correlated with invasively-assessed diastolic function, our results suggested
that diastolic dysfunction may hinder a functional regain following ischemic stroke.
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An objective neglect test application (iNeglect) using a tablet device
Seok Jong CHUNG, Dong Hyun LEE, Kyung Min KIM, Tae Jin SONG, Dongbeom SONG, Young
Dae KIM, Phil Hyu LEE, Ji Hoe HEO, Hyo Suk NAM
Department of Neurology, Yonsei University College Medicine, Seoul, Korea

Purpose: Profound neglect may affect recovery after stroke. Objective measurement for the degree of
neglect and follow-up measurements are important. We developed an application that runs on a tablet
device to evaluate unilateral spatial neglect and investigated its feasibility and usefulness in stroke
patients.
Methods: Acute right hemispheric stroke patients with neglect on neurological examination (n=22)
were enrolled. Controls are right hemispheric lesions without neglect (n=10), left hemispheric lesions
(n=9), and healthy controls (n=11). The iNeglect application running on iPad device was made by
software development kit of the Apple Company. Each subject was requested to set the twelve food
objects above the table by dragging. Deviation of each object from the midline was automatically
measured. To measure the selection tendency, initial three attempts were weighted (1 point for most
left-sided items and 6 point for most right-sided items) and averaged. Conventional neglect tests
including line bisection, star and line cancellation tests on paper were also performed to compare with
new method.
Results: The neglect patients showed larger deviation to the right side (18.4±21.1 mm) in line bisection
on paper comparing with right hemispheric stroke without neglect (1.9±11.8 mm, p=0.007), left
hemispheric stroke (-6.4±15.8 mm, p=0.002), and healthy control (-1.4±4.0 mm, p=0.001). Star
cancellation test showed greater tendency to the right side, whereas line cancellation did not. The
iNeglect application demonstrated significant deviation in patients with neglect (14.61±17.72 mm)
comparing with right hemispheric stroke without neglect (1.68±6.99 mm, p=0.006), left hemispheric
stroke (-0.58±5.69 mm, p=0.003), and healthy control (-2.25±6.81 mm, p=0.001). The right-sided food
items were more likely to be initially selected in patients with neglect. Average points of three attempts
were higher in patients with neglect (5.05±1.04) comparing with right hemispheric stroke without
neglect (3.95±1.55, p=0.035), left hemispheric stroke (2.22±0.66, p<0.001), and healthy control
(2.54±1.37, p<0.001). Follow-up examination was performed in 9 patients (after mean 260.56±139.04
days). The iNeglect (p=0.038) and line bisection on paper (p=0.008) showed significant improvements
in degree of neglect, whereas star and line cancellation tests did not.
Conclusions: The iNeglect test was feasible and comparable with conventional tests. More accurate and
rapid data collection and reproducibility of the iNeglect might be useful for the detection and follow-up
of stroke patients with neglect.
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Low glomerular filtration rate increases hemorrhagic transformation in
acute ischemic stroke
Jung Gon LEE1, Kyung Bok LEE1, Jae Young SEO1, Hakjae ROH1, Moo Young AHN1, Hee Yeon
WOO2, Hye Won HWANG1
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Purpose: Decreased glomerular filtration rate (GFR) can increase the risk of bleeding tendency and
hemorrhagic stroke. However, the relationship between the levels of GFR and hemorrhagic
transformation (HT) after acute ischemic stroke is largely unknown. The aim of this study was to assess
whether GFR level is associated with HT in acute ischemic stroke.
Methods: Seven hundred seventy consecutive patients with acute (<7 days) ischemic stroke were
prospectively recruited from September 2007 to February 2012 in stroke outcome registry database. We
reviewed the medical records and calculated the patient’s GFR using the Cockcroft-Gault equation, and
divided them into three groups: >=60, 30-59 and <30 mL/min/1.73m^2. HTs were identified by
follow-up computed tomography or magnetic resonance imaging. Multivariable logistic regression
analyses were used to estimate the risk of GFR for HT.
Results: HTs were noted in 131 patients (17.0%), and symptomatic HTs in 63 patients (8.2%). We
found a significant association between lower GFR and HT in acute ischemic stroke (OR 2.90; 95% CI
1.26-6.68, p=0.012) after adjusting other risk factors. Moreover, the incidence of HT was especially
elevated in the subgroups without thrombolysis (OR 3.49; 95% CI 1.44-8.46, p=0.006) and without
atrial fibrillation (OR 3.44; 95% CI 1.10-10.76, p=0.034). Decreased GFR also had a tendency of
increasing symptomatic HTs (OR 2.39; 95% CI 0.72-7.94, p=0.154). GFR was more associated with
delayed HT after 72 hours from onset (OR 4.12; 95% CI 1.18-14.35, p=0.026) than within 72 hours
from onset (OR 2.36; 95% CI 0.87-6.41, p=0.091).
Conclusions: Low levels of GFR are associated with high risk of hemorrhagic transformation after acute
ischemic stroke.
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Functional outcome in off-hour admission patients with acute ischemic
stroke in Korea
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Purpose: Limited available stroke care resources might result in a worse stroke outcome of patients
admitted during off-hour. It has not been well studied using a sufficient sample size whether off-hour
admission is associated with a worse outcome for patients with acute ischemic stroke in Korea.
Methods: Using data from a prospective registry in which 12 hospitals equipped with an organized
stroke care system registered consecutive patients with acute ischemic stroke from April 1, 2009 to
January 1, 2012, we compared outcomes of patients admitted during off-hour with those admitted
during working hours. The off-hour was defined as the period from 6 pm to 8 am during weekdays and
between 1pm on Saturday and 8am on Monday. The primary outcome was a 90-day modified Rankin
Scale (mRS) distribution with mRS score of 3-6 defined as a poor outcome. Secondary outcomes were
in-hospital mortality, 90-day and 1-year after stroke onset, and mRS distribution at 1-year.
Results: Of the total of 9,049 patients with acute ischemic stroke, 4391(48.5%) were admitted on
off-hour during study period. The 90-day mRS distributions did not differ between off-hour and
working-hour groups after adjusting age, gender, past medical history, initial and discharge NIHSS, pre
mRS, rt-PA use and duration of hospitalization (p=0.703). Age (p<0.0001), gender (p=0.001),
symptomatic carotid artery disease (p<0.0001), initial and discharge NIHSS (p<0.0001), and rt-PA use
(p<0.0001) were independent predictors for 90-day mRS outcome. Secondary outcomes of mRS at
1-year (p=0.731), in-hospital mortality (p=0.277), 90-day mortality (p=0.107), and 1-year mortality
(p=0.256) were also comparable between the two groups.
Conclusions: Admission on off-hour to hospitals with an organized stroke care system in Korea was not
associated with a worse outcome in patients with acute ischemic stroke.
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Delayed recovery after acute ischemic stroke
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Purpose: Although most patients recover function to a varying degree after stroke, there is controversy
as how this occurs. Many authors identified that most recovery occurred in first 3 months after onset.
And some others suggested most rapid recovery was conducted in first 4 weeks. But to date, there are no
study of recovery after acute treatment. We aimed to identify how much and how often delayed recovery
occurred and which factors attribute to this.
Methods: Using a nationwide prospective stroke registry, a consecutive series of 7575 patients who
were hospitalized due to ischemic stroke within 7 days were identified at 12 centers between April 2008
and December 2011. Primary endpoint was delayed recovery defined as improvement of modified
Rankin Scale (mRS) more than 1 score between discharge and 3 months; marked delayed recovery as
more than 2 scores. Demographics, clinical characteristics, and clinical outcomes compared between
delayed recovery group and non delayed group.
Results: The mean age of study subject was 67.5 years (58.7% males, median baseline NIHSS 3).
Delayed recovery occurred in 2489 of 7575 patients (32.8%), and marked delayed recovery in 725
patients (9.6%). Patients presenting delayed recovery compared to those of non delayed recovery have
lower median NIHSS (3 vs. 4), high proportion of male (62.4% vs 56.9%, p<0.001), and lower
proportion of previous stroke history (17.8 vs. 22.7%, p<0.001), hypertension (61.5% vs. 63.9%,
p=0.038), atrial fibrillation (14.7% vs. 20.7%) and low thrombolytic therapy (12.2% vs. 13.9%).
Conclusions: In this study we found that one third of patients discharged from hospital after acute
treatment showed delayed recovery. We need to investigate and try to control modifiable factor
associating with delayed recovery.
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Purpose: Stroke is a leading cause of death and morbidity in South Korea. CRCS-5, a multicenter
collaboration for stroke research and data sharing, reports 4-year experience of stroke management and
treatment.
Methods: In April 2008, 9 centers established a prospective registry of consecutive acute stroke patients
based on web-database system, and 3 more centers participated in 2011. Collecting data includes
demographics, characteristics of stroke, detailed information on hyperacute treatment (started in 2011),
and outcomes at 3 months and 1 year with early neurological deterioration and medication adherence
(fully established in 2011). A central database manager checks and audits collected data and regularly
issues queries for missing variables and errors. Current statistics are current as of January 2012.
Results: Between April 2008 and January 2012, 14,792 acute ischemic stroke cases were registered in
CRCS-5 database. (Figure A) Number of male was 8601 (58%), and average age at onset was 68 ± 13
year-old. Median NIHSS score at arrival was 4 [interquartile range, 2 -IV-only thrombolysis 66%, IA
revascularization only 15%, and combined IV-IA thrombolysis 19%. Utilization of treatment modality
significantly varies across participating centers (Figure B). Major prescribed antithrombotic drugs at
discharge were aspirin (69%), clopidogrel (38%), warfarin (18%) and cilostazol (7%).
Conclusions: Notable disparity in treatment modality for hyperacute stroke treatment was found in
CRCS-5 stroke registry.
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Purpose: Recanalization through revascularization treatment in acute ischemic stroke is alleged to
improve functional outcomes. There are established evidences of rapid neurological improvement after
recanalization, but the influence on late recovery has not been elaborated yet. The aim of this study is to
evaluate the association between immediate recanalization within 24 hours after symptom onset and
recovery pattern in early or late period after ischemic stroke.
Methods: From total 5602 acute ischemic stroke patients who had admitted to the tertiary academic
stroke center between January 2004 and January 2012, the authors selected 462 cases who had received
revascularization treatment of major cerebral arteries. κ=0.85, p<0.01). Recanalization of an artery was
defined as TICI grade ≥2a on conventional angiography or ≤70% stenosis on MR or CT angiography.
Early neurological improvement (ENI) was defined to have decreased 4 or more points of NIH Stroke
Scale over hospitalization period. Functional status was rated by the difference of mRS score between the
time of discharge and 3-month after stroke onset.
Results: Of a total of 340 analyzed cases, 88 (26%) subjects were treated with IV thrombolysis, 129
(38%) with IA revascularization, and 123 (36%) with combined IV and IA revascularization. Immediate
recanalization within 24 hours after stroke onset occurred in 261 (77%) subjects. ENI was detected in
185 (54%) subjects over hospitalization period of 16.2 ± 14.6 days on average. At 3-months after
discharge, late functional improvement (mRS score difference ≥1) was documented in 132 (39%) cases,
fixed deficit (mRS score difference=0) in 145 (42.6%), late functional aggravation (mRS score difference
≤ -1) in 63 (18.5%), and mortality in 26 (7.6%). After adjusting for relevant covariates, immediate
recanalization remained significant with increased odds of having ENI (adjusted OR, 2.51; 95% CI,
1.39-4.53), decreased odds of having late functional aggravation (adjusted OR, 0.38; 95% CI, 0.19-0.75),
and decreased odds of delayed mortality (adjusted OR, 0.32; 95% CI, 0.11-0.96); but not with late
functional improvement (adjusted OR, 1.50; 95% CI, 0.81-2.80).
Conclusions: From our study, we documented that beneficial effects conferred from immediate
recanalization were associated with increased early neurological improvement, decreased late functional
deterioration and decreased delayed mortality.

150

Oral 5-5

Experience of computerized activating system to enhance thrombolysis
for hyperacute ischemic stroke
Ji Eun KIM, Keun-sik HONG, Ji-hyun PARK, Sun-young YANG, Sang-chul KIM, Ah-ro KIM,
Young Min PAEK, Joong-yang CHO, Hee-kyung PARK, Pamela SONG, Yong-jin CHO
Neurology, Inje University Ilsan Paik Hospital, Goyang, Korea

Purpose: Since prompt identification of candidates and rapid initiation of thrombolytic therapy in
emergency room (ER) are key elements to improve the performance of thrombolytic therapy for
hyperacute ischemic stroke, in-hospital activating systems have been widely implemented. The aim of
this study was to assess the rate of thrombolytic therapy after implementation of computerized activating
system for hyperacute ischemic stroke (HIS code) and to explore the reasons for non-thrombolysis in
patients for whom the HIS code was activated.
Methods: From 2007, we launched the HIS code program. In the HIS code program, an ER physician
or triage nurse screens stroke warning signs and symptom onset and clicks an activation icon on
in-hospital electronic medical system for potential candidates of thrombolysis. Then, a text message is
automatically sent to the cellular phones of on-call neurologists and interventional neuroradiologists
and to the desktop computers of neuroimaging and laboratory departments for alerting relevant
medical staffs. We analyzed data of the HIS code program retrospectively from May 2007 to December
2011. Data of door-to-CT time, door-to-treatment time, final diagnosis, thrombolytic treatment rate,
types of thrombolysis in treated patients, and reasons for non-thrombolysis in untreated patients were
extracted.
Results: During the study period, the HIS code was activated for 869 patients. The final diagnosis were
acute ischemic stroke in 471 (54.2%), acute hemorrhagic stroke in 183 (21.1%), -non-stroke in 185
(21.3%), and unclassified in 28 (3.2%) patients Thrombolytic therapy was performed in 241 (27.7%)
patients: intravenous TPA only in 148 (17.0%); intra-arterial thrombolysis only in 21 (2.4%); and
combined intravenous and intra-arterial thrombolysis in 72 (8.3%) patients. Of 628 (72.3%) patients
who were not treated with thrombolysis, the reasons for non-thrombolysis were non-stroke in 185
(21.3%), hemorrahgic stroke in 183 (21.1%), exceeding therapeutic window in 83 (9.6%), minor stroke
in 81 (9.3%), rapidly improving stroke in 68 (7.8%), and unclassified in 28 (3.2%). Over the study
period, the number of the HIS code activation increased gradually (189 in 2008, 152 in 2009, 188 in
2010, 260 in 2011), and the annual rate of thrombolysis also increased (23.3% in 2008, 29.6% in 2009,
26.1% in 2010, 33.5% in 2011).
Conclusions: Computerized activating system for hyperacute ischemic stroke might enhance the rate of
thrombolytic therapy. For a more efficient activation system, regular feedback and education for ER
physicians and triage nurses are needed.
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Purpose: This study attempts to explore the clinical features, possible mechanisms and prognosis of the
neurologic complications in patients with acute aortic dissection (AD).
Methods: Medical records of 278 consecutive patients with AD (165 with type A and 113 with type B
dissection) over 11.5 years were retrospectively analyzed for clinical history, CT findings, neurologic
complications and outcome. Neurologic complications were classified into early-onset or delayed-onset
complications. Independent t-test or Chi-square test (or Fisher exact test) was used for comparing the
different groups. Multivariable logistic regression analysis was performed to determine the independent
association between variables.
Results: The mean age of the included patients (145 male and 133 female) was 59.4 years (range 19-91
years). 41 patients (14.7%) had a neurologic complication, which included 21 with early-onset
complication, 23 with delayed-onset complication and 3 with both. Advanced age and concomitant
supra-aortic branch dissection were independently associated with the neurologic complication in
patients with AD. The most frequent manifestation was ischemic stroke (26 patients, 9.4%), followed by
hypoxic encephalopathy (9, 3.2%), ischemic neuropathy (5, 1.8%), spinal cord ischemia (5, 1.8%),
seizure (2, 0.7%), hoarseness (1, 0.4%) and septic encephalopathy (1, 0.4%). Overall in-hospital
mortality was 10.1 %, whereas the complicated group had a mortality rate of 43.9 %. Renal impairment,
pulse deficit and neurologic complication were independent variables for determining in-hospital
mortality in patients with type A dissection.
Conclusions: The dominance of neurologic symptom in the early stage of AD may make its early
diagnosis difficult. Besides chest pain and widened mediastinum in chest X-ray, variable neurologic
symptoms including left hemiparesis with asymmetric pulse and hypotension may suggest underlying
AD.
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Isolated floccular infarction: impaired vestibular responses to
horizontal head impulse
Hong-kyun PARK, Hyo Jung KIM, Jeong-yoon CHOI, Ji-soo KIM
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Hospital, Seongnam, Korea

Purpose: Isolated floccular infarction is extremely rare, and impairments of the vestibulo-ocular reflex
(VOR) have not been explored in humans with isolated floccular lesions. To report selective impairment
of VOR in response to high acceleration using head impulse in a patient with isolated floccular
infarction.
Methods: The patient underwent bedside and laboratory evaluation of the vestibular function, which
included video-oculography, evaluation of ocular torsion and tilt of subjective visual vertical, bithermal
caloric tests, and rotator chair test.
Results: A 70-year-old woman with a unilateral floccular infarction presented with a spontaneous
nystagmus beating ipsilesionally, impaired smooth pursuit to the lesion side, contraversive ocular
torsion and tilt of the subjective visual vertical. With rotatory chair testing at low frequencies, horizontal
VOR gains were increased, but with the higher-frequency, higher-speed head impulse test (HIT), VOR
gains were decreased.
Conclusions: While HIT is often normal in patients with central vestibular disorders, a decreased HIT
response does not exclude an isolated cerebellar lesion as a cause of the acute vestibular syndrome.
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Increased hemorrhagic risk of thrombolysis in acute ischemic stroke
patient with malignancy
Kwonduk SEO, Won KO, Kyung-yul LEE
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Purpose: As the prevalence of malignancy increased, there is increased chance of thrombolysis in
ischemic stroke patient with malignancy. However, it is not well known about the hemorrhagic risk of
thrombolysis in these patients. SITS-MOST reported intracranial hemorrhage occurred in 17.3% of
general population after IV t-PA and symptomatic intracranial hemorrhage occurred in 1.7%. We
evaluated the risk of symptomatic and asymptomatic intracranial hemorrhage after thrombolysis in
acute ischemic stroke with active or remote malignancy.
Methods: We retrospectively reviewed stroke database from two Severance hospitals from January 2006
to June 2012 and selected patient who received thrombolytic treatment with active or remote
malignancy. Symptomatic andasymptomatic intracranial hemorrhage was evaluated by the 24 hour
brain CT or MRI after thrombolysis and clinical symptom. Symptomatic intracranial hemorrhage is
defined as local or remote parenchymal hemorrhage combined with a neurological deterioration of 4
points or more on the NIHSS (same as SITS-MOST criteria). Risk of hemorrhage according to the
malignancy status and type of thrombolysis was analyzed.
Results: Total 548 patients who treated by thrombolytic therapy were retrospectively reviewed.
Forty-seven (8.58%) patients had a malignancy, 24 patients had active malignancy and remaining 23
patients had remote malignancy at the time of thrombolytic treatment. Twenty-two patients received
intravenous (IV) tPA only, 3 received IV tPA plus intra-arterial urokinase (IAU), 5 received IV tPA plus
mechanical thrombolysis, 2 received IAU only, 2 received IAU plus mechanical thrombolysis, 8 received
mechanical thrombolysis only, and 5 received IV tPA plus IAU plus mechanical thrombolysis.
Intracranial hemorrhage occurred in 24 (51.1%) patients (symptomatic 8, asymptomatic 16). Fifteen
hemorrhages (symptomatic 6, asymptomatic 9) occurred in active malignancy and 9 hemorrhages
(symptomatic 2, asymptomatic 7) occurred in remote malignancy. Intracranial hemorrhage occurred
40.9% in IV tPA, 50.0% in IAU, 66.7% in IV tPA plus IAU, 50% in mechanical thrombolysis, and 100%
in IV tPA plus IAU plus stent insertion.
Conclusions: Intracranial hemorrhagic risk after thrombolysis is high in patient with malignancy when
we consider reported risk of hemorrhage of the previous clinical trial in general population. In addition
hemorrhagic risk of our study is higher than previous case series with malignancy. Status of malignancy,
active or remote, does not affect the risk of intracranial hemorrhage significantly. Further study is
needed to verify this finding.
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A consideration of using memantine in apathy with left MCA territory
infaction
Jaejeong JOO, Youngsoon YANG, Sun Hwa LEE, Jin Ho KANG, Sang Won HA, Jeong Ho HAN,
Eun Kyoung CHO, Doo Eung KIM
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Background: Apathyis a state of indifference, or the suppression of emotions such as concern,
excitement, motivation and passion. An apathetic individual has an absence of interest in or concern
about emotional, social, spiritual, philosophical and physical life. Apathy occurs in neuropsychiatric
illnesses such as Alzheimer's dementia, Parkinson's disease, or Huntington's disease, or else an event
such as a stroke, involving disruptions to frontal-subcortical pathways that are fueled by dopamine and
acetylcholine. We report a case that apathy with left MCA territory infarction had been improved using
memantine.
Case: A 81 year-old man was admitted with drowsy mentality. His son said that mental changestarted
the very day of admission. At the time of event he showed a few response to stimuli e.g. questions and
shaking body. After he went into the hostpital, he had no other neurologic deficit except for right side
weakness and motor aphasia. There was no depression history. To exclude of central lesions, image
studies were done. Here, Diffusion weighted brain MRI demonstrated high signal lesions in left MCA
territory. Apparant diffusion coefficient (ADC) brain MRI showed low signal lesions in the same area.
On admission, he had normal emotional responses. But when he visited in our hospital after 3 months,
he had emotional disturbances such as apathy, abulia and uncontrollable episodes of crying. he was
rehospitalized andwe used memantine for improvement of symptoms. After six months, he didn't
showed any more episode of crying and regained his previous form.
Discussion: There have been reports that stroke patients show specific neuropsychiatric symptoms
including depression, generalized anxiety disorder, and apathy. Apathy is a frequent finding among
patients with the lesions of stroke and may coexist with important emotional and cognitive poststroke
disturbances. Someneuropsychiatrists perceive apathy in the context of brain damage rather than as a
sign of emotional distress or cognitive impairment. It is symptomatologically important that apathy is
related to, but different from, major depression from the viewpoint of its causes and treatment.
Preclinical data suggests that memantine, a noncompetitive glutamate N-methyl-D-aspartate-receptor
blocker could reduce depressive and amotivated behaviors. This case shows that it is necessary to
consider using medication such as memantine for improvement of apathy with left MCA territory
infarction.
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Recanalization with wingspan stent for secondary division of middle
cerebral artery occlusion in failure or contraindication to intravenous
thrombolysis: feasibility study
Sang Min SUNG, Han Jin CHO, Kwang Dong CHOI, Dae Soo JUNG
Stroke Center, Neurology, Pusan National University Hospital, Busan, Korea

Purpose: Successful recanalization is an important factor determining good clinical outcome after acute
ischemic stroke. Recanalization with the Wingspan stent, which can be deployed rapidly and safely, is an
option for treating acute middle cerebral artery (MCA) secondary division (M2) occlusion when
intravenous thrombolysis has failed or is contraindicated. The purpose of this study was to evaluate the
feasibility, efficacy, and safety of recanalization for acute MCA M2 occlusion using the Wingspan stent.
Methods: We report 10 patients with acute MCA M2 occlusion in whom recanalization was not achieved
with a standard intravenous thrombolysis, or who were ineligible for intravenous thrombolysis or who
presented after 3 hours of symptom onset and the stenting could be completed within 8 hours from
symptom onset. We analyzed the time interval from stroke symptom onset to stenting, recanalization
rate, complications, and clinical outcome of patients treated with the Wingspan stent as a rescue
procedure for acute MCA M2 occlusion.
Results: Successful recanalization with the Wingspan stent were achieved in all patients. The mean
NIHSS score on admission was 13.8 points (range 6 to 23). The occlusion site were located in a superior
division (n=4, left: 3, right: 1), a middle division (n=1, right) and an inferior division (n=5, all: right) of
MCA. The mean time interval from stroke symptom onset to stenting was 348.9 ± 90.4 minutes. No
intracranial hemorrhage, vessel perforations or dissections occurred in any patient. One patient
developed acute thrombosis in distal ICA of the stented side at 4 days after a stent placement and was
managed well with mechanical thrombectomy. All patients improved on the NIHSS (mean amount: 8.8)
and to an NIHSS score of 5 ± 4.6 (median 4.5, range 0-15) at 7 days. At discharge, an mRS of ≤ 3 was
achieved in 8 patients (80%) and an mRS of ≤ 2 was achieved in 6 patients (60%).
Conclusions: This case series demonstrates the feasibility of using the Wingspan stent safely and
effectively for acute MCA M2 occlusions when intravenous thrombolysis failed or was contraindicated.
If the patient is properly selected, recanalization with a wingspan stent can be a possible option as a
rescue strategy for acute ischemic stroke with MCA M2 occlusion.
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Two cases of top of basilar syndrome with early onset convulsion
movement
Hyung-soo LEE, Jong Yun LEE, Jin Woo JUNG, Dohee KWON
Department of neurology, National Medical Center, Seoul , Korea

Purpose: The rate of early post-ischemic stroke seizures approximates about from 2% to 6.5%. It is
usually associated with cortical lesions. We report two cases of early onset convulsions in Top of basilar
syndrome.
Results: Patient 1 was 70-year-old male. He was delivered to emergency room with altered mentality
and generalized tonic-clonic type convulsion like movement. Movement was shown on left arm and leg.
Patient 2 was 56-year-old male. He was delivered to ER with altered mentality. After arrival, tonic
movement was shown on his left arm and eyeball was fixed to downward. EEG showed spike and sharp
waves on left hemisphere. Both of them, multiple infarctions were observed in occipital lobe,
cerebellum, pons and midbrain on diffusion weighted MRI. On CT angiogram, basilar artery occlusion
was observed.
Conclusions: It is uncertain that the movement shown in these cases is a convulsion or a seizure. But
these cases show that vertebro-basilar occlusion can make convulsion like movement. Top of basilar
syndrome should be considered when the patients show convulsion and unconsciousness.
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Purpose: In brainstem stroke, pontine or medullary stroke may present transient voiding disorder.The
purpose of this study is to investigate the voiding patterns of urodynamic study and micturitional
histories by location of brainstem lesion.
Methods: Between November 2008 and December 2011, a total of 30 patients were included in this
study. All of 30 subjects, consisting of 16 men and 14 women aged 41-82 years (mean 63.0±11.0 years)
were performed urodynamic study (UDS) within 7 days after onset of stroke. We analyzed clinical and
urodynamic features of these patients.
Results: Twenty-one (70%) patients had pontine lesion and nine (30%) had medullary lesion. Fourteen
patients (46.7%) had detrusor muscle overactivity, seven patients (23.3%) had detrusor muscle
underactivity, and nine patients (30%) had a normal study. In medullary infarction, 5 patients (55.6 %)
were revealed detrusor underactivity. On the contrary, 13 pontine infarction patients (61.9 %) were
revealed detrusor overactivity. Only 2 patients (9.5 %) were revealed detrusor underactivity.
Conclusions: Lesioning and electrical or chemical stimulations in animals show that the pontine
micturition center is located adjacent to, or includes, the locus coeruleus and lateral dorsal tegmental
nucleus. We hypothesized that difference of UDS patterns are caused by anatomical location of
micturition center and course of descending fiber. The descending pathways from the midbrain
tegmentum are inhibitory and those from the pontine tegmentum are facilitatory. Thus, pontine lesion
could disrupt descending fiber of midbrain tegmentum and medullary lesion could disrupt descending
fiber of pontine tegmentum.
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Association of clinical outcome and lesions on diffusion-weighted
imaging in the hyperacute phase of posterior circulation ischemic stroke
Hye Mi LEE, Minjik KIM, Ji-wan JANG, Ji Hyun KIM, Kyungmi OH, Seong-beom KOH, Woo-keun
SEO
Department of Neurology, Korea University Guro Hospital, Korea University Collegeof Medicine, Seoul, Korea

Purpose: It is well known that the volume of lesions on diffusion-weighted imaging (DWI) correlates
with prognosis in patients with anterior circulation stroke. However, only a few studies have addressed
the issue of whether lesions on DWI are associated with clinicaloutcome in posterior circulation stroke.
In this study, we investigated predictors of clinical severity and outcome in patients with hyperacute
posterior circulation ischemic stroke, especially DWI lesion variables.
Methods: From January 1, 2008, to February 29, 2012, we retrospectively reviewed the data from the
Korea University Stroke Registry - Guro Arm (KUSR-G). 118 patients had posterior circulation ischemic
stroke within 6h of symptom onset by clinical diagnosis and/or DWI.Volume of lesionswas
measuredusing DWI. Clinical severity was serially measured after admission by National Institutes of
Health Stroke Scale (NIHSS) score and modified Rankin Scale (mRS) score. Early neurological
deterioration (END) was defined as an increase in NIHSS score by ≥2 points (or stroke-related death)
between admission and day 7. A favorable outcome was defined as a mRS score of ≤2 at 3 months after
stroke. Volume and location of the lesions were correlated with factors representing END and a
favorable outcome.
Results: All patients underwent DWI within hyperacute period and 18 patients were treated with
thrombolytic therapy. Total volumes of lesions on DWI did not correlate with initial NIHSS score
(p=0.086). The initial mRS score (p<0.001) and END (p<0.001) negatively correlated with a favorable
outcome. The lesions of thalamus, midbrain, pons and cerebellum negatively correlated with a favorable
outcome. There was no difference in total volumes of lesions on DWI between the patients treated with
thrombolysis and the patients treated conservatively. However, there were significant differences in
volumes of midbrain (p<0.001) and pons (p=0.005) between two groups. Thrombolytic therapy
correlated with a favorable outcome significantly (p<0.001).
Conclusions: The volumes of lesions onDWI did not predict clinical severity in patients with
hyperacute posterior circulation ischemic stroke. The lesions of thalamus, midbrain, pons or cerebellum
may be predictive of clinical outcome. These results provide evidence that location of lesions
determined by DWI could help in estimation of prognosis and may place importance on the role of
DWI in determining the thrombolytic therapies in patients with hyperacute posterior circulation
ischemic stroke.
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Mechanical thrombectomy compared to intra-arterial thrombolysis in
acute basilar artery occlusion: A single center experience
Hyung Geun OH1, Seok Mann YOON2
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Purpose: Acute basilar artery occlusion(BAO) is a devastating neurological condition associated with a
poor clinical outcome and a high mortality rate. Recanalization has been identified as a major
prognostic factor for good outcome in BAO. Mechanical thrombectomy using Solitaire stent is an
emerging treatment option for acute stroke. First clinical trials using Solitaire stent have shown
promising high recanalization rate. However, these studies mainly included large artery occlusions in the
anterior circulation with only a few or single cases of BAO. Therefore, the aim of the study was
toexamine the effect of mechanical thrombectomy using the Solitaire stent in patients with
thromboembolic occlusion of basilar artery and to compare the results with a historical cohort treated
with intra-arterial thrombolysis.
Methods: The time interval from stroke onset to treatment, median NIHSS score at presentation, the
recanalization rate, the rate of hemorrhagic transformation and functional outcomes on the modified
Rankin scale at 3 months in 3 patients treated with the Solitaire stent between 2011 and 2012 were
evaluated. The data were compared with those of a historical cohort of 8 patients treated with
intra-arterial thrombolysis between 2007 and 2010.
Results: A total of 2 out of 3 (67%) patients treated with mechanical thrombectomy and 1 out of 8
(13%) treated with intra-arterial thrombolysis achieved a modified Rankin score of ≤2. Interval from
stroke onset to treatment and median NIHSS score at presentation were similar in both cohorts while
the recanalization rate was higher, 3 out of 3 (100%) versus 4 out of 8 (50%), in the mechanical
thrombectomy group. The rate of hemorrhagic transformation was lower, 0 out of 3 (0%) versus 4 out
of 8 (50%), in the mechanical thrombectomy group.
Conclusions: Mechanical thrombectomy using Solitaire stent is superior to intra-arterial thrombolysis
with respect to clinical outcome in patients with thromboembolic BAO.
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Comparison of diagnostic value between multiple blood markers
measurement and clinical assessment tool in acute ischemic stroke
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Purpose: Blood biochemical markers can be a complement tool for diagnosis of ischemic stroke due to
its feasibility and cost effectiveness. Using multiple blood markers profiling, we investigated
whethermarkers improve the diagnostic performance of clinical assessment tool in acute ischemic
stroke.
Methods: This study prospectively included 188 acute ischemic stroke and 90 stroke-mimics. Clinical
assessment was achieved by the use of Face Arm Speech test (FAST) at patients’ arrival. Plasma
concentrations of neuro-astroglial markers (S100B, GFAP, NSE, hFABP, Ngb), inflammatory markers
(TNF-α, IL-6), blood brain barrier markers (MMP-9), and haemostatic markers (PAI-1) were measured
during 6-24 hours after symptom onset in both group. Diagnostic performances of FAST and individual
or panel blood marker were examined using area under receiver operating characteristic curve
(AU-ROC) of predictive probability (PP) of each variable.
Results: Most of tested markers were significantly elevated in stroke group comparing to stroke-mimic
group in univariate analysis. However, after adjustment of clinical variables (age, sex,atrial fibrillation,
serum creatinine, SBP and glucose), naturally log-transformed (log) IL-6 and logMMP-9 were
independently associated with ischemic stroke (p<0.005 for Bonferroni correction). None of individual
markers improved discriminating abilityf FAST alone (AUROC=0.81). Only combination of logIL-6
and logMMP-9 (AUROC=0.84 vs. 0.81, p=0.05) showed a trend toward improvement of diagnostic
performance of FAST alone.
Conclusions: Blood IL-6 and MMP-9 are independently associated with ischemic stroke, suggesting
their pathophysiologicalin the acute phase ofstroke.their clinical use asbiomarker should be further
investigatedbecause of weak discrimiating ability betweenstroke and mimics comparing to clinical
assessment tool.

164

Poster-011

Safety and clinical efficacy of IV rtPA use before intra-arterial
thrombolysis in the patients with good recanalization after procedure.
Seong Hwan AHN1, In Sung CHOO1, Dong Uk KIM1, Hoo Won KIM1, Jin Ho KIM1,
Dong Hyun KIM2
1

Neurology, Chosun University, School of Medicine; 2Radiology, Chosun University, School of Medicine, Gwang

Ju, Korea

Purpose: Although the use of IV rtPA is only approved treatment within 4.5hours from onset,
recanalization rate is low. For the better reperfusion, feasibility of combined intra-arterial (IA)
thrombolysis after IV rtPA is well documented. However, compared to IA thrombolysis only, additional
rtPA use may affect hemorrhagic complication or clinical outcome regardless of good recanalization.
Methods: We reviewed consecutive ischemic stroke patients on our IV/IA thrombolysis registry from
October 2007 to May 2012. Thrombolysis guideline was based on NINDS and ECASS III trial. IA
thrombolysis were performed in the patients who didn’t have improvement above a half score of initial
NIHSS at thirty minute after IV rtPA and who were arrived at emergency room between 4.5 and 6 hours.
We analyzed only the patients achieved with Thrombolysis in Cerebral Infarction score 2b and 3 patients
after procedure. In-hospital or other procedure related stroke (including coronary intervention) and
posterior circulation stroke were excluded. All patients were closely monitored in the stroke unit or
intensive care unit. At 24+/- 6hours after thrombolysis, brain imaging was performed. If patient’s
clinical status were progressed before 24 hours, brain CT was evaluated. Good clinical outcome was
defined as modified Rankin Score 0,1,and 2 at 3 months.
Results: In the 120 MCA or ICA stroke patients with IA thrombolysis only or combined IV
thrombolysis with IA, 83 patients (69.2%, IA only 37 patients, combined IV with IA 46 patients) were
achieved with good recanalization. All intracranial hemorrhagic rate was 16.9% (hemorrhagic
transformation 7 patients and symptomatic hematoma 7). Thirty-four patients (40.9%) had good
clinical outcome. IV rtPA use before IA thrombolysis was not associated with symptomatic hematoma
(p=0.901) or any hemorrhage after procedure (p=0.478). In the univariate analysis for clinical outcome,
age, initial NIHSS, onset to reperfusion time, rtPA use, alcohol drinking, and symptomatic hematoma
were associated with good outcome. In the logistic analysis, initial NIHSS (p=0.002, OR=0.820 95% CI
0.723-0.931), alcohol drinking (p=0.032, OR=3.708 95% CI 1.117-12.308), and rtPA use (p=0.031,
OR=3.814, 95% CI 1.126-12.913) were independently related with good outcome.
Conclusions: IV rtPA use before IA thrombolysis dose not affect the intracranial hemorrhage complication after procedure. Instead, good clinical outcome is predicted in the patients with successful
recanalization.
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Unilateral periodic limb movementafter contralateral ACA territory
cerebral infarction
Wonchul SHIN, Sang Beom KIM, Hak Young RHEE, Hye Yeon CHOI
Neurology, Kyung Hee University Hospital at Gangdong, Seoul, Korea

Purpose: Periodic limb movement in sleep (PLMS) in characterized by periodic episodes of repetitive
and highly stereotyped limb movements that occurs during sleep. PLMS occur in clusters while the
subject is lying down or sleeping, primarily in non-rapid eye movement sleep. And alsois observed in
various sleep and neurological conditions,such as obstructive sleep apnea-hypopnea syndrome, restless
legs syndrome, REM sleep behavior disorder, Parkinson's disease, dementia, stroke. Especially various
conditions can known to cause PLMS, there are several cases showed that after brainstem, subcortical or
cortical lesions of stroke can develop unilateral or bilateral PLMS. We present a patient in whom
unilateral PLMS developed as a topographic focal ischemic stroke of ACA territory cortex.
Methods: A 68-year old, right handed woman was admitted to the Department of neurology,
complaining of sudden onset of left leg weakness. Her past medical history included hypertension, and
DM. In Maganetic resonance imaging(MRI) of the brain,showeda acute focal infarct in the right medial
frontal cortex. The results of routine laboratory tests, electrocardiography and echocardiogram were not
remarkable. Antiplatelet and rehabilitative therapy were performed.
Results: Nine days after admission, her caregiver reported an abnormal movement of her left leg during
sleep without unpleasant sensation. She and her family denied any history of such an involuntary
movement before stroke. This involuntary movement consisted of repetitive rapid dorsiflexion of left
ankle and subsequent jerking of the knee. The right limbs were not involved. The possibility of focal
motor seizure, i.e. cortical myoclonus, can be excluded by negative electroencephalography and ictal
state brain SPECT. Nocturnal polysomnography confirmed unilateral PLMS localizing in weakened left
leg with PLM index 39.5/hour.
Conclusions: The mechanism of secondary PLMS should be multiple considering the fact that various
lesions in the brain stem, spinal cord and cerebrum cause the PLMSPLMS afterl medial frontal acute
cortical infarction in our caseindicate that cortical lesion may be possible role in pathophysiology in
PLMS, the destructive lesion of the cortexthe disinhibition effect of the pyramidal tract resulting PLMS.
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Relationship between high-sensitivity C-reactive protein and clinical
functional outcome after acute ischemic stroke
Sung-woo CHUNG, Young-do KIM
Neurology, Incheon St. Mary's Hospital, The Catholic University, Incheon, Korea

Purpose: High-sensitivity C-reactive protein (hs-CRP) has been shown to be a powerful predictor of
coronary ischemic events. However, the prognosis of functional disability in patients with
cerebrovascular disease has not been well established. Therefore, we performed this study to determine
the prognostic significance of hs-CRP levels in patients with functionaldisability after acute ischemic
stroke.
Methods: A total of 417 Korean patients with ischemic stroke were examined within 24 h after
symptom onset. hs-CRP measurements were obtained on admission and on the seventhhospital day.
The correlations between the concentration of hs-CRP and functional disability duration 12 months
after stroke onset were analyzed.
Results: The present study showed that hs-CRP levels on admission and on the seventh hospital day
were significantly correlated with the modified Rankin Scale (mRS) score 12 months after stroke onset.
These results also demonstrated that mRS scores are more closelyassociated with hs-CRP levels on the
seventh hospital day than hs-CRP levels on admission.
Conclusions: This study demonstrated that elevated hs-CRP levels on the seventh hospital day, rather
than within 24 h after stroke onset, could strongly predict the prognosis of functional disability. These
results supported that hs-CRP is a useful marker of ischemic stroke.
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Difference in infarct volume and long-term outcomes between patent
foramen ovale and atrial fibrillation.
Na-young RYOO, Jun-yong CHOI , Joung-ho RHA, Hee-kwon PARK
Neurology, Inha University Hospital, Incheon, Korea

Purpose: Atrial fibrillation (AF) and patent foramen ovale (PFO) are established sources of cardioembolism. We investigated differences in stroke prognosis and patterns between PFO and AF.
Methods: We performed a retrospective review of the medical records and brain MR image of patients
with AF or PFO from the prospective acute stroke and transient ischemic attack registry. Infarct volume,
NIHSS on admission, and existence of PFO were assessed in all patients. To minimize the effect of other
stroke etiology like large artery atherosclerosis or small vessel occlusion, we analyzed the infarct volume
and the clinical status in the patients with probable cardiac embolism, defined as territorial infarction
without cerebral artery steno-occlusion or multiple vascular territorial infarction.
Results: From June 2005 to July 2008, a total of 289 subjects were enrolled (AF group, n=156; PFO
group, n=133). Among the patients with probable cardiac embolism, the patients with PFO had the
smaller infarct than those with AF. Compared to AF, the existence of PFO was the independent predictor
for the better clinical status after adjusting old age, sex, and previous stroke history. Compared to AF,
cerebral infarction related to PFO might be smaller and lead to better prognosis.
Conclusions: These results suggested that different sources of cardioembolism would result in different
infarct patterns and clinical status.
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The Alberta Stroke Program Early CT score predicts futile recanalization
following intra-arterial therapy in acute ischemic stroke
Dongbeom SONG, Tae-jin SONG, Ki Jeong LEE, Young Dae KIM, Hyo Suk NAM, Ji Hoe HEO
Neurology, Yonsei University College of Medicine, Seoul, Korea

Purpose: As recanalization rate has been improved with recent advances in mechanical thrombectomy,
intra-arterial therapy (IAT) is increasingly used in acute ischemic stroke. Although, early blood flow
restoration to ischemic tissue by recanalization of occluded artery is the primary target of IAT and is the
powerful predictor of functional outcome, some patients remain disabling despite of successful early
recanalization. Recent studies demonstrated that an acute diffusion weighted image (DWI) lesion
volume predicts poor outcome regardless recanalization, but availability of MRI is still limited.
Irreversible ischemic change on non-contrast CT quantified using the Alberta Stroke Program Early CT
Score (ASPECTS) has been shown to predict clinical response to IAT. We hypothesized that ASPECTS
predicts futile recanalization.
Methods: 77 consecutive anterior circulation acute ischemic stroke patients, who were recanalized
(Thrombolysis in Cerebral Infarction [TICI] score>2a) by IAT in our institution between January 2009
and May 2012, were analyzed. ASPECTS of non-contrast CT taken just before IAT, was measured
retrospectively. Futile recanalization was defined as the occurrence of unfavorable functional outcome
(3month modified Rankin Score>2) despite of recanalization.
Results: Futile recanalization was observed in 37 (48.1%) patients. In receiver-operating characteristic
curve (ROC) analysis, <8 ASPECTS was the optimal threshold for identifying futile recanalization, with
87.5% sensitivity and 62.2% specificity (AUC=0.748; p<0.001). In univariate analyses, patients with
futile recanalization had more frequent >15 National Institutes of Health Stroke Scale (NIHSS) (64.9%
vs. 32.5%; p=0.006), atrial fibrillation (61.1% vs. 35.9% p=0.041), symptomatic ICH (43.2% vs. 0%,
p<0.001), and <8 ASPECTS (62.2% vs. 12.5%; p<0.001). In analysis adjusting for sex, age, NIHSS,
onset to recanalization time, and atrial fibrillation, <8 ASPECTS (OR 11.50; 95% CI, 3.08-42.98;
p<0.001; AUC=0.870), was independent predictors of futile recanalization.
Conclusions: ASPECTS predicts futile recanalization following IAT in acute ischemic stroke. ASPECTS
may be used to select candidate for IAT instead of DWI lesion volume especially when MRI is not
available.

169

Poster-016

Rescue treatment for acute in-stent thrombosis after stent insertion of
cavernous ICA
Ji Hwa KIM, Kyung-yul LEE, Kwonduk SEO
Neurology, Gangnam Severance Hospital, Seoul, Korea

Introduction: Intracranial atherosclerosis is the most common cause of ischemic stroke and is
associated with a high risk of recurrent attack. Endovascular therapies including angioplasty and stent
implantation may help in secondary stroke prevention due to intracranial stenosis. However there are
possibilities of serious periprocedural complications, such as acute in-stent thrombosis or embolic
stroke. We report the case that acute thrombosis in cavernous ICA stenting was resolved by intra-arterial
tirofiban.
Case: A 57-year-old man was admitted with right sided weakness and ataxia. He had no other medical
conditions. The MRI & MRA showed multiple acute infarction in left periventricular white matter,
frontoparietal subcortex and severe stenosis of left ICA. Cerebral Angiography indicated severe stenosis
(73%) of the cavernous segment of left ICA which is thought to be the symptomatic vessel. Aspirin (100
mg/day) and clopidogrel (75 mg/day) were administered. Carotid stenting was performed with the
Wingspan stent at 13 days after symptom onset. Immediate post-stent angiogram revealed in-stent
thrombus around ophthalmic artery orifice. We infused tirofiban 1.0mg through intra-arterial route and
then followed by a continuous infusion of 8 μg/min for 24 hours through intravenous route. Angiography performed 10 minutes after intra-arterial tirofiban injection showed completely resolved flow to
ophthalmic artery.
Conclusions: Immediate in-stent thrombosis is a rare complication of intracranial arterial stent
insertion. It is suspected to be associated with antiplatelet resistance and an endothelial injury or
exposure of atheromatous plaque material by ballooning procedure. Intra-arterial glycoprotein IIb/IIIa
antagonist, tirofiban, can be used as rescue treatment in case of in-stent thrombosis.
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The frequency of ischemic stroke progression within 24 hours after
thrombolysis and clinical implication
Jung-hwan SHIN, Jeong-min KIM , Keun-hwa JUNG, Jangsup MOON, Jae-kyu ROH
Neurology, Seoul national University Hospital, Seoul, Korea

Purpose: Antithrombotic medications are routinely withheld for 24 hours after thrombolytic treatment
in acute ischemic stroke because hemorrhagic complication is regarded as the most devastating
complication. However the prevalence and characteristics of ischemic stroke progression or recurrence
within 24 hours after thrombolytic treatment has been rarely studied.
Methods: Between March 2007 and December 2011, acute infarction patients who were treated with
intravenous recombinant tissue plasminogen activator were eligible in the study. The patients who were
treated and monitored from outside hospital, and discharged without follow up image were excluded.
Any neurological deterioration during hospitalization period was reviewed in detail and categorized by
follow up image into hemorrhagic transformation (HT), stroke progression (SP), or edema progression
when neither HT orSP were attributable to neurological deterioration. We reviewed demographic
variables, combined vascular risk factors and laboratory data.
Results: Total of 138 patients was included in the study, with 46 patients experiencing neurological
deterioration within 24 hours after thrombolysis. The prevalence ofwas more frequent than HT (18
patients; 13.0% vs. 13 patients 9.4%). Admission diastolic blood pressure was higher in HT group than
ingroup (p=0.023), and stroke subtype with large artery atherosclerosis was more prevalent inin HT (13
patients vs. 2 patients; p=0.002). Ten out of 18 SP patients were treated by intra-arterial clot removal and
seven patients recovered. Poor functional outcome defined as 5 or 6 modified Rankin score at discharge
tended to be more frequent in HT group than in IS group (5 patients vs. 3 patients, p=0.208).
Conclusions: Theprogression of ischemic strokefrequently occurs within 24 hours after thrombolytic
treatment, especially in patients with large artery atherosclerosis. Close neurological monitoring are
necessary for prompt diagnosis of cause of progression and appropriate treatment.
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Prediction of major bleeding risk, using HAS-BLED score, in
anticoagulated patients with atrial fibrillation
Youngshin YOON, Hyo Jin KIM, Sang-mi NOH, Sung Ho AHN, Dong-wha KANG, Jong S. KIM ,
Sun U. KWON, Jung Hee HAN
Neurology, Asan medical center, Seoul, Korea

Purpose: HAS-BLED bleeding score has been introduced to predict bleeding risk in anticoagulated
patients with atrial fibrillation (AF). We evaluated the general distribution and the usefulness of the
HAS-BLED score for predicting major bleeding events in our cohort of anticoagulated patients.
Methods: We reviewed patients with AF who were treated with anticoagulation. Their medical history
and HAS-BLED (uncontrolled hypertension, abnormal renal/liver function, stroke, bleeding history,
labile INR, elderly, concomitant drugs/alcohol excess) score was assessed. Bleeding risk based on
HAS-BLED score was categorized as low (0), moderate (1-2), and high (≥3) respectively. Major bleeding
events were defined as life-threatening bleeding requiring transfusion of ≥ 2 units of packed red blood
cells, or resulting in an absolute decrease in hematocrit of ≥ 10% or death, or hemorrhagic/subdural
hematoma.
Results: Totally 272 patients were assessed. Mean score was 2.40±1.10, and bleeding risk was classified
as low (6, 2.2%), moderate (149, 54.8%), and high (117, 43.0%) stratum. Major bleeding events (including
5 intracranial hemorrhage, 6 subdural hemorrhage, and 1 gastrointestinal bleeding) were found in 12
patients. Mean HAS-BLED score was higher in patients with major bleeding events than in those
without events, which was not statistically significant (3.0±1.04 vs. 2.37±1.09, p=0.052).
Conclusions: Our study indicates that the distribution of HAS-BLED score was high in moderate and
high risk groups. In other words, the score in patients with major bleeding events was higher, compared
to those without any bleeding event. Thus, anticoagulation therapy should be applied cautiously to
patients with high bleeding risk patients based on HAS-BLED score.
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Relationship of body mass index and long-term mortality for acute
ischemic stroke patients treated with thrombolysis
Eung-gyu KIM, Jeonghwa SEO, Hye Young JEONG
Department of neurology, Pusan Paik Hospital, Inje University college of Medicine, Busan, Korea

Purpose: Obesity is an established risk factor for ischemic stroke and coronary disease. Recently, a few
data suggest that obese and overweight stroke patients have significant better long-term survival
rates(obesity paradox). This study was to investigate the independent association between body mass
index(BMI) and mortality for acute ischemic stroke patients treated with intravenous-recombinant
tissue plasminogen activator(IV rtPA) and/or intra-arterial thrombolysis(IAT).
Methods: During 8 years, 315 of 352 patients treated with IV rtPA or IAT were included. The study
2
patients were divided into 4 groups according to BMI: underweight (<18.5 kg/m ), normal weight
2
2
2
(18.5-23 kg/m ), overweight (23-25 kg/m ), and obese (>25 kg/m ). Neurologic severity was estimated
by NIHSS and mRS. Information for long-term mortality and mRS was collected until July, 2012. We
compared baseline characteristics including demographics, systolic blood pressure, LDL, total
cholesterol, glucose level at admission, stroke subtypes, thrombolytic methods, and risk factors like
diabetics, hypertension, atrial fibrillation and dyslipidemia.
Results: In underweight stroke patients, age, NIHSS and mRS on admission were significantly higher
compared to that of other BMI groups. Similarly, mRS at discharge of underweight stroke group was
significantly higher than mRS at discharge of other BMI groups. Overweight and obese patients had a
significantly higher incidence of hypertension than underweight patients. Long-term mortality rate in
underweight patients seemed to be higher compared to that of other BMI groups, however it was not
significant.
Conclusions: Based on BMI, underweight stroke patients do not have significantly worse long-term
survival rates compared to patients with other BMI.
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Prognosis and optimal treatment duration of cerebral vein and dural
sinus thrombosis
Sang-mi NOH, Sun U KWON
Department of neurology, Asan Medical Center, Seoul, Korea

Purpose: Cerebral vein and dural sinus thrombosis(CVT) is serious but rare disease that are only a few
published studies about long term prognosis. The cause of CVT is multifactorial and about twenty
percent of patients have no clear risk factor. Anticoagulation is generally considered the standard
treatment for patients with cerebral venous thrombosis, but the optimal duration of oral anticoagulation
therapy according to etiology after the acute phase of cerebral venous thrombosis is still a matter of
controversy. The objective of this study is to verification of long term prognosis and recurrence
depending on the treatment, clinical feature and underlying disease.
Methods: We retrospectively enrolled 44 patients (40±17.94 years, 17 men) admitted with first episode
of cerebral venous thrombosis in Asan Medical Center. All patients underwent systemic investigation
including Brain image (CT, MRI and conventional angiography) and laboratory test. At baseline and
one year after CVT, patients underwent assessment of modified Rankin scale. All information including
data on antiplatelet and anticoagulation use and recurrence were collected through medical records.
Research of coagulation disorder was performed in 33 cases.
Results: A median follow-up was 48 months. Acute anticoagulation was undertaken with intravenous
unfractionated heparin in 36 (82%) patients as soon as the diagnosis was confirmed, followed by oral
anticoagulation. 14 patients with unprovoked CVT and 19 patients with non-transitory risk factor were
treated by anticoagulation over 6 months. 24 patients were still under oral anticoagulation therapy
at the 1 year follow-up. 8 (18%) patients were treated by antiplatelet agents after acute intravenous
anticoagulation. 3 (6%) patients had a recurrent CVT, the recurrence occurred during anticoagulation
in two patients. There were no serious adverse events associated with anticoagulation.
Conclusions: The recurrence rate is lower than reported previously. There are many underlying
non-transitory medical illness in our study population. But the clear relationship between CVT and
many of these medical conditions has not been proven, accordingly, optimal treatment duration still a
matter of concern.Our findings suggest that various non-transitory medical conditions may associated
with CVT that require long term anticoagulation. Further large sized studies are needed to confirm this.
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The results and perioperative complications of revascularization surgery
for the ischemic cerebrovascular disease
Tae-sun KIM, Sung-pil JOO, Bo-ra SEO, Hyung-sik MOON
Department of Neurosurgery, Chonnam National University Hospital, Gwangju, Korea

Purpose: It is well established that revascularization for patients with transient ischemic attacks (TIA)
or minor strokes that are found to have moyamoya disease or occlusive lesions of major brain supplying
vessels is effective form of treatment for prevention of future ischemic events. Despite the benefits of
surgical treatment, perioperative ischemic complications have been often reported. We evaluate the
outcome of our patients of ischemic cerebrovascular disease who underwent revascularization surgery.
Methods: We retrospectively reviewed the medical records and results of followup imaging studies on
80 cases in 63 patients with moyamoya disease and 144 patients with occlusive vascular disease who
received bypass surgery at our institution over a 8-year period between February 2005 to May 2012.
Results: In 63 patients with moyamoya disease, indirect bypass underwent on 23 and 18 were
performed by direct bypass, and combined bypass surgery were performed on 39. 16 patients were
performed on both side include 1 patient who underwent third additional surgery (OA-PCA). In other
144 patients with occlusive vascular disease, 143 paitents were performed by direct bypass surgery
(combined bypass in 6), 1 patient without adequate recipient cortical artery underwent indirect bypass
surgery. In 80 cases of moyamoya disease, transient ischemic attack (TIA) was presented on 11 cases
(13.8%); focal infarction on 2 cases (2.5%); subdural hemorrhage (SDH) on 2 (2.5%); intracerebral
hemorrhage (ICH) on 2 (2.5%) postoperatively. All cases of TIA were recovered without permantent
deficit. In 6 patients with postoperative ICH or SDH or infarction, 2 patients had moderate or severe
neurological deficit and one patients was expired (mortality 1.3%).In occlusive vascular disease, TIA was
developed on 7 patients (4.8%); postoperative infarction was developed on 5 patients (3.4%) small sized
ICH at previous infarction site on 2 (1.4%); SDH required revision on 1 (0.7%); wound infection on 1.
1 patient who performed bypass surgery at right side developed postoperative infarction at posterior
cerebral artery territory combined with pneumonia was expired (mortality 0.7%). Although 4 patients
with postoperative infarction or ICH had neurological deficit, others were recovered without
neurological deficit.
Conclusions: Cerebral revascularization procedures are effective for symptomatic patients with
moyamoya or occlusive vascular disease. However half of the cause of poor outcome is postoperative
complication. Therefore the prevention and adequate treatement of perioperative complications of
revascularization surgery can be a one important factor that improve the outcome
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Direct admission to thrombolysis available hospital can improve the
functional outcome for ischemic stroke patients with intravenous
thrombolysis
Dae-hyun KIM, Byeol-a YOON, Eun-hwan JEONG, Jae-kwan KWAN
Department of neurology , Dong-A university hospital, Busan , Korea

Purpose: Delayed hospital admission is a main limiting factor for effective thrombolytic therapy in
acute ischemic stroke (AIS) patients. The referral from another hospitals is one of the major causes of
delyaed arrival after AIS. Our aim is to test the hypothesis that a direct admissionto thrombolysis
available hospitals could improve the functional outcome for AIS patients treated with intravenous
thrombolysis.
Methods: We enrolled the patients who received intravenous thrombolytic therapy within 3 hours after
AIS in our stroke center between January 2008 and March 2012. Based on the mode of admission to the
emergency room, we divided the patients into 3 groups; a direct visit with or without the emergency
medical service, and a referral after visiting other hospital. We also investigated onset to arrival time and
onset to rt-PA starting time. After dichotomizing the patients into mild (NIHSS≤7) and severe
(NIHSS>7) stroke, we performed multiple logistic regression analysis to evaluated the independent
association between a direct admission and good clinical outcome of mRS 0-2 at 3-month in each
group.
Results: A totoal of 234 patients (male 55.6%, the mean age 66.5 years and median NIHSS 10) were
finally included. Patients with a direct access to our stroke center had a shorter onset to arrival time (41,
65 vs. 121 min, p<0.001) and onset to rt-PA time (86, 105 vs. 155, p<0.001) than them with a referral
from other hospitals. In patients with severe stroke, a direct admission was associated with a good
coutcome with an odds ration of 2.23(95% CI: 1.06-4.68, p=0.034), after adjusting for the baseline
variables.
Conclusions: A direct admission of patients with AIS to thrombolysis available hospitals can be
associated with shorter onset to rt-PA therapy time and a better outcome as compared with them with
referral from other community hospitals. Education for paramedics and the public about the need to
directly visit thrombolysis availbale hospitals after AIS is essential.
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The association of prestroke intensive glycemic control with the initial
severity of acute ischemic stroke
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Purpose: Recent studies demonstrated that intensive glucose lowering in high risk patients with type 2
diabetes increased mortality and did not significantly reduce major cardiovascular events. Furthermore,
intensive insulin therapy in the first 24 hours of stroke was related to larger infarct growths. This study
aimed to know whether the prestroke intensive glycemic control is associated with the initial severity of
acute ischemic stroke.
Methods: We reviewed 1235 consecutive patients with acute (< 7days) ischemic stroke who had type 2
diabetes in Seoul National University Bundang Hospital from Mar 2004 to Dec 2010. The hemoglobin
A1c (HbA1c) at admission were categorized into: <6.0% (intensive control, N=134), 6.0-7.0% (standard
control, N=409), 7.0-8.0% (N=292), >=8.0% (N=344). The stroke severity was presented with National
Institute Health Stroke Scale (NIHSS). The association between HbA1c and NIHSS was analyzed by
multiple linear regression model adjusting age, male, systolic blood pressure, hemoglobin, WBC count,
total cholesterol, current smoking, previous antithrombotics and initial glucose. The same regression
models were obtained in each stroke subtype of Trial of Org 10172 in Acute Stroke Treatment (TOAST)
classification.
Results: The mean NIHSS scores were 8.81±8.0 for HbA1c <6.0, 6.02±6.2 for HbA1c 6-7, 5.40±5.7 for
HbA1c 7-8, and 5.02±5.1 for HbA1c >=8. In multiple linear regression analysis, HbA1c <6.0 was
significantly associated with higher initial NIHSS score compared with standard control (beta 0.136,
p<0.001). HbA1c <6.0 was also correlated with higher NIHSS in the same models for each TOAST
subgroup: beta 0.157, p=0.001 in LAA (N=535); beta 0.002, p=0.98 in SVO (N=211); beta 0.228,
p=0.001 in CE (N=233); beta 0.194, p=0.02 in Undetermined Negative (N=152).
Conclusions: This study suggests that prestroke intensive glycemic control should be highly correlated
with worse initial stroke severity compared with standard glycemic control in all stroke subtypes except
SVO. More studies including the measurement of infarct volume are needed for the influence of
prestroke glycemic control on the severity of acute ischemic stroke.
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Intracranial arterial calcification can predict early vascular events and
mortality after acute ischemic stroke
Jung-gon LEE, Kyung Bok LEE, krIl-mi JANG, Hakjae ROH, Moo-young AHN, Hye-won HWANG
Neurology, Soonchunhyang University College of Medicine, Seoul, Korea

Purpose: Intracranial arterial calcifications (IACs) are commonly presented in patients with ischemic
stroke. Severe IAC are associated with higher rates of death and vascular events in patients with ischemic
stroke after hospital discharge. However, the relationship between IAC and early vascular events after
acute ischemic stroke is largely unknown. The aim of this study was to assess whether IAC grade is
associated with vascular events and death during hospitalization of acute ischemic stroke.
Methods: We reviewed 1016 consecutive patients with acute (within 48 hours) ischemic stroke from
December 2002 to August 2012 in a prospective strokeregistry database. Major clinical events (MCEs)
including nonfatal progression or recurrence of stroke, nonfatal coronary arterial events, death from
cardiovascular cause and other-cause death were captured during the period of hospitalization. IAC,
assessed by brain CT, was defined as hyperdense foci (peak density >90 Hounsfield units) in the 12
major cerebral arteries. IAC scores ranged from 0 (no calcification) to 12, and categorized into three
groups: non-IAC (IAC score =0), mild-IAC (IAC score: 1-2) and severe IAC (IAC score ≥3).
Results: MCEs were noted in 184 subjects (18.1%). In multivariable logistic regression analysis
adjusting baseline characteristics, initial laboratory data, initial stroke severity and acute treatment, mild
IAC (OR 7.32; 95% CI 3.68-14.55, p<0.001) as well as severe IAC (OR 10.61; 95% CI 5.14-21.89,
p<0.001) are associated with total MCEs. Moreover, the ORs for recurrence or progression of nonfatal
stroke were 5.34 (95% CI 2.40-11.91, p<0.001) for mild IAC and 8.13 (95% CI 3.51-18.88, p<0.001) for
severe IAC. In nonfatal coronary arterial events, OR of mild IAC is 9.19 (95% CI 1.00-84.36, p=0.050)
and that of severe IAC is 11.08 (95% CI 1.14-107.57, p=0.038). Cardiovascular death was also related
with mild IAC (OR 20.88; 95% CI 2.29-190.04, p=0.007) and severe IAC (OR 19.93; 95% CI
2.05-193.46, p=0.010). However, other-cause death was not related with IAC.
Conclusions: This study suggests that IAC predict major vascular events and mortality in early period
after acute ischemic stroke, which can be a useful initial marker before further risk evaluation.
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A case of progressive vascular parkinsonism associated with cerebral
venous thrombosis
Min Soo KIM, Min Soo KO, Jee Hyun KWON, Wook Joo KIM
Department of Neurology, Ulsan University of Collage of Medicine, Ulsan-city, Korea

Purpose: Cerebral venous thrombosis (CVT) is a rare disease, and may manifest as acute onset
headache, seizures, intracranial hypertension, or focal neurologic signs. However, extrapyramidal signs
are very rarely presented. We report a patient who developed a progressive vascular Parkinsonism after
CVT.
Methods: A 74-year-old man was admitted to our hospital complaining of gait disturbance with mild
right leg weakness. He had been well before admission and his past medical history was unremarkable.
Cognitive function, language and insight were within normal limit. In motor examination, right leg
weakness was Medical Research Council (MRC) grade 4, but there are no weaknesses in other parts. He
had no sensory abnormality and no ataxia. A Brain magnetic resonance (MR) image gradient echo
sequences showed multiple low intensity in both centrum semiovale, right subcortical white matter due
to congested veins. Diffusion weighted image, fluid attenuated inversion recovery and T2 weighted
image showed hyperintense signal on left precentral gyrus. MR venogram showed multifocal occlusions
at inferior sagittal sinus, superior sagittal sinus, and left transverse sinus. Routine complete blood count,
erythrocyte sedimentation rate and chemistry test were normal. He did not show any abnormal sign of
coagulation. He was treated with anticoagulation. Right leg weakness was gradual improvement. He was
discharged with warfarin. Despite of regularly taking warfarin, gait disturbance and postural instability
had occurred and gradually aggravated. Six months later, he readmitted our hospital because of
progressive gait disturbance and postural instability. Gait was narrow-based, small-steppage, unsteady.
There was severe postural instability on pull-testing. Both arm rigidity and bradykinesia were become
prominent. Subsequent MRI/MRV showed slightly increased thrombus extension in superior sagittal
sinus. FLAIR and T2 sequences showed diffuse hyperintense signal in both frontal white matters which
did not exist previously.
Conclusions: Our case showed that rapidly progressive vascular Parkinsonism was occurred by bilateral
frontal ischemia due to sagittal sinus thromobosis. The occurrence of gait disturbance and postural
instability as a manifestation of cerebral venous thrombosis is rare but possible.
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Previous antithrombotic agents predicts good functional outcome after
acute cardioembolic ischemic stroke
Deok-hyun HEO, Jae Young SEO, Kyung Bok LEE, Hakjae ROH, Moo Young AHN
Neurology, Soonchunhyang University College of Medicine, Seoul, Korea

Purpose: The influence on function outcome of previous antithrombotics use in the patients of acute
ischemic stroke is unknown. Our objective was to determine whether the previous antithrombotics
could also predict good functional outcomes.
Methods: Using a single center prospective stroke registry, patients who were hospitalized because of
ischemic stroke or TIA and had relevant lesions on MRI were selected. Patients who had already
moderate to severe disability [modified Rankin score (mRS) was 3 or more] before stroke were excluded.
Functional outcome was measured using the mRS at 3months after hospitalization and was compared
between no previous antithrombotic agents users and previous antithrombotic users with stratification
by stroke subtypes. Good outcome was defined mRS below 3, and poor outcome was mRS 3 or more.
Results: Among the 637 patients, a total of 186 (29.20%) patients reported use of an antithrombotics
within 1 week of stroke onset. The study subjects were stratified by stroke subtype in a multivariable
analysis. The trend of difference in modified Rankin Scale at 3 months was present only in
cardioembolism (OR 3.4, 95% CI 0.90-12.36, p=0.071), but not in other stroke subtypes.
Conclusions: This study suggest that previous antithrombotic medication before acute ischemic stroke
is associated with good function outcome at 3 month in cardioembolic stroke. More study with large
subjects is needed to elucidate the influence of previous antithrombotics on outcome after acute
ischemic stroke.
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Mallory-Weiss syndrome due to persistent vomiting in patient with
cerebellar infarction
Seol-hee BAEK, Sung-wook YU, Kyung-hee CHO
Department of Neurology, Korea University College of Medicine, Seoul, Korea

Purpose: The gastrointestinal (GI) bleeding is one of complications in stroke patients, and associated
with clinical outcome. In a previous study, the incidence of GI bleeding in stroke patients was reported
as about 0.1% to 3.0 %. Commonly, we thought that it had been related with stress. But in many cases,
the cause of GI bleeding in stroke patients was not clear. We here report a case of Mallory-Weiss
syndrome in cerebellar infarction patient who persistently vomited.
Results: A 77-year-old female visited emergency room due to vertigo, which was presented with
spinning sense and not related with patient’s position. Her symptom occurred suddenly before 30
minutes ago. She was also presented with nausea and vomiting. In previous medical history, she had
heart failure and atrial fibrillation, so she had taken medicine including warfarin. On physical examination,
her vital sign was stable. The results of Dix-hall pike test and head thrust test were negative. Brain
Magnetic resonance image revealed multiple cerebral infarctions involving right anterior cerebral artery ,
right superior cerebellar and both posterior inferior cerebellar artery territories. She had no symptom
except vertigo, so we decided to manage conservatively.During the first 3 days after admission, the
symptom of dizziness and vomiting was gradually improved. On 4th day of admission, she felt a sense of
dizziness, and vomited about 300cc amount of blood. Emergency endoscopy was performed, and
revealed mucosal tearing with massive bleeding at gastro-esophageal junction area. Endoscopic variceal
ligation was done, and then GI bleeding was controlled.
Conclusions: Cerebral infarction patients have several complications, which are associated with
morbidity and mortality. GI bleeding was associated with a threefold increase in the odds of death.
Mallory-weiss syndrome canin stroke patients who are vomiting uncontrolled.it is important tovomiting
symptom more actively.
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Early anticipation of candidacy for intra-arterial reperfusion therapy
based on baseline clinical stroke subtypes: Comparison with
multiparametric MRI taken within 4.5 hours from stroke onset
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Purpose: The decision to proceed with intra-arterial (IA) reperfusion therapy is typically made late in
the course of in-hospital treatment for acute ischemic stroke. Early anticipation of candidacy for IA
reperfusion based on clinical stroke subtypes would be useful for guiding stroke management. Aim of
this study was to investigate the relationship between clinical Oxfordshire Community Stroke Project
(OCSP) classification and MRI results taken within a 4.5-hour time window from stroke onset, with the
hypothesis that the persistence of major arterial occlusion and extended ischemic penumbra, key criteria
for proceeding with IA reperfusion therapy, would be distinctive between the clinical stroke subtypes.
Methods: Total of 161 patients with acute ischemic stroke in the anterior circulation were included.
Allof the patients were treated with intravenous alteplase, and MRI scans were performed following
alteplase initiation. Prior to treatment, patients were categorized, based on the OCSP classification
scheme, as having total anterior circulation infarcts (TACI), partial anterior circulation infarcts (PACI),
or lacunar infarcts (LACI). The relationships between OCSP subtypes, MRI-parameters, and clinical
variables were analyzed.
Results: 40/161 patients (24.8%) were candidates for IA rescue reperfusion: with respect to
classification, 30/69 TACIs (43.5%), 6/33 PACIs (18.2%), 4/69 LACIs (6.8%) were candidates (p<0.001).
Major arterial occlusion was found in 56/161 patients (34.8%); 46/69 TACIs (66.7%), 6/33 PACIs (18.2%),
and 4/59 LACIs (6.8%) had a major arterial occlusion (p<0.001). Greater than 20% perfusion-diffusion
mismatch was found in 85/161 patients (52.8%); more specifically, 40/69 TACI patients (58.0%), 25/33
PACI patients (75.8%), and 20/59 LACI patients (33.9%) had perfusion-diffusion mismatch (p<0.001).
However, in terms of the total area of mismatch, 66.0% of patients with ASPECTSDWI-PWI≥2 were
classified as TACI (p<0.001); of patients with ASPECTSDWI-PWI≥3, 74.3% were classified as TACI
(p<0.001). Relative to candidates for IA rescue reperfusion, the clinical TACI group showed 75.0%
sensitivity, 67.8% specificity, a positive predictive value of 43.5%, and a negative predictive value of
89.1%.
Conclusions: Patients classified as clinical TACI were significantly more likely to be candidates for IA
rescue reperfusion. Additionally, they incur higher incidence of persistent major arterial occlusion, and
have penumbra area significantly larger than normal. Clinical OCSP therefore can be used as an “early
warning system” for IA reperfusion candidacy, which can allow for advanced preparation of IA therapy
and theoretically shorten treatment time and reduce infarction.
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Unusual MRI findings of dural arteriovenous fistula: Isolated perfusion
lesions mimicking TIA
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Purpose: The diagnosis of transient ischemic attack (TIA) based on clinical history and objectivefindings, even including multiparametric MRI, can be misleading. We report two patientswho presented
with TIA-like deficits with isolated perfusion lesions in corresponding areasbut were finally diagnosed as
transient neurological symptoms associated with duralfistula (dAVF).
Results: Two patients presented with transient focal neurological symptoms lasting less than one
hour.isolated perfusion deficit with no diffusion change in the clinically relevant area wasshown on brain
MRI, indicating transient ischemia as the most plausible cause ofsymptoms. However, cerebral
angiography let to diagnosis of dAVF in bothcases. Intracerebral hemorrhage occurred after the initial
diagnosis of TIA in one patient, andsmall area of perfusion abnormality accompanied by the enlarged
cortical vein in thecase helped to identify the dAVF through the further investigation. The pattern
ofimaging in both cases revealed increase of mean transit time and relativecerebral blood volume
denoting the venous congestion in a clinically corresponding area.
Conclusions: Reported cases are uncommon clinical presentation of a dAVF, which can be misdiagnosedas TIA on clinical grounds. In rare cases, the isolated perfusion deficits could be attributablevenous congestion, despite the similar pattern of clinical presentation, such as with TIA.

183

Poster-030

Intravenous thrombolytic therapy in a patient with acute ischemic
stroke secondary to infective endocarditis
Sung Un KIM, Kyung-hee CHO, Sungwook YU
Department of Neurology, Korea University College of Medicine, Seoul, Korea

Purpose: Current guidelines for intravenous tissue plasminogen activator (t-PA) do not exclude
patients with septic embolization. However, thrombolytic therapy should be carefully considered
because it can increase the risk of hemorrhagic complication. We report a patient with acute ischemic
stroke secondary to infective endocarditis, who developed intracerebral hemorrhage after intravenous
t-PA administration.
Results: A 62-year-old female patient with no specific past medical history admitted to the emergency
department for confused mentality and slurred speech. She was afebrile and routine laboratory findings
were normal. Diffusion weighted MRI showed scattered high signal intensity on bilateral hemispheres.
After intravenous t-PA infusion starting 115 minutes after the onset of symptoms, she developed fever of
39℃. Transthoracic echocardiography revealed thickened mitral chordae with oscillating mass. One day
later, she became stupor and the follow-up brain computed tomography showed intracerebral
hemorrhage in right frontal lobe and hemorrhagic transformation in previously infracted region
including left thalamus and right corona radiata. Infectvie endocarditis was managed with intravenous
antibiotics and she improved gradually to have no residual symptoms.
Conclusions: Intravenous tPA therapy could be a potential risk factor forsubsequent hemorrhage in
patients with infective endocarditis. Thus, the efficacy and the safety of thrombolysis therapy in the
setting of infective endocarditis should to be established.
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Successful mechanical thrombectomy in a patient with intravenous
tissue plasminogen induced intracranial hemorrhage
Ki Jeong LEE, Soojeong SHIN, Dongbeom SONG, Tae-jin SONG, Hyo Suk NAM, Young Dae
KIM, Ji Hoe HEO
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Purpose: With recent advances of mechanical devices, mechanical thrombectomy (MT) is increasingly
used in acute ischemicstroke. As MT doesn’t require administration of thrombolytic drug, currently
ongoing clinical trials using mechanical devices apply broader inclusion criteria. Still, any sign of
intracranial hemorrhage (ICH) on brain CT is considered as a contraindication of MT regardless its
type, amount or location.
Methods: We present a patient who underwent MT despite of intravenous tissue plasminogen (tPA)
induced ICH.
Results: A 76-year-old female patient was delivered to emergency department with sudden onset
aphasia and left side weakness. On initial neurologic exam, she showed global aphasia, gaze preference
to the left, right hemianopsia, right facial palsy, right hemiparesis and decreased withdrawal response to
noxious stimulus. Initial National Institutes of Health Stroke Scale (NIHSS) was 20. ECG showed atrial
fibrillation which was not known before. Initial brain CT revealed low density lesion on lentiform
nucleus, caudate head and insula. IV tPA was administered at 125 minute from symptom onset, but she
didn’t show any improvement. Brain CT angiography taken after tPA administration revealed contrast
filling defect from left proximal internal carotid artery (ICA). Unexpectedly, a small ICH on right
parietal region was noted. Despite of the hemorrhage, she underwent MT as the amount of hemorrhage
was minimal and it was contralateral side of the ischemic lesion. With Penumbra system, the occluded
left ICA cavernous portion was successfully recanalized (modified Thrombolysis in Cerebral Infarction
[TICI] score 2b) at 250 minute from symptom onset. NIHSS improved to 12 on next day. Brain MRI
taken 24 hour after MT revealed acute infarctions mainly on caudate head, lentiform nucleus, insula
with scattered small-sized cortical infarctions, but most of left MCA territory was salvaged. Parenchymal
hemorrhage type 1 was noted in left lentiform nucleus and right parietal hemorrhage was increased in
size. Because of these hemorrhages, she initially started aspirin instead of anticoagulation. On 11th day
after admission, she took follow-up brain CT, showing decreased extent of the hemorrhages. She started
to take dabigatran instead of aspirin. When she discharged on 13th day after admission, the NIHSS
improved to 3 and modified Rankin Scale was 2.
Conclusions: ICH following MTis usually related with reperfusion injury of ischemic tissue or
procedure associated vessel injury. Therefore, if hemorrhage on brain CT is minimal and remote from
ischemic lesion, MT may be performed safely.
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Time to hospital arrival and use of intravenous thrombolysis according
to stroke subtypestime to hospital arrival and use of intravenous
thrombolysis according to stroke subtypes
Jae Guk KIM, Jung Eun LEE, Youngchai KO, Soo Joo LEE
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Purpose: Although thrombolytic therapy is an effective treatment for acute ischemic stroke, only a
small proportion of patients receive it. Delayed arrival at hospital precludes most stroke patients from
receiving thrombolytic therapy. We investigated the time from symptom onset to hospital arrival (time
interval) and use of intravenous thrombolysis according to stroke subtypes by TOAST classification.
Methods: From a prospective stroke registry between April 2008 and January 2012, demographics and
clinical data were analyzed for patients with acute ischemic stroke who were hospitalized to our hospital
within 48 hours after symptom onset, clearly.
Results: Of the 988 patients (age 65.6±13.2, male 57.8%), the median time interval was 395 minutes
(interquartile range, 115-1215). According to stroke subtypes, the time interval was as follows: Large
artery atherosclerosis (LAD, 435 minutes, 150-1271), Small vessel occlusion (SVO, 825 minutes,
240-1500), Cardioembolism (CE, 142 minutes, 59-342), Others (other determined and undetermined,
342 minutes, 90-1155). The time interval was 0 to 3 hours in 299 (35.1%) patients, 3 to 6 hours in 119
(14.0%), 6 to 12 hours in 101 (11.9%), 12 to 24 hours in 178 (20.9%), and >24 hours in 155 (18.2%).
Intravenous thrombolysis was used in 112 (37.5%) patients that presented within 3 hours within
symptom onset. According to stroke subtypes, the proportion of thrombolysis was as follows: LAA
(36.8%), SVO (34%), CE (40.3%), Others (37.6%).
Conclusions: This single hospital-based study shows that less than half patients that presented within 3
hours within symptom onset received intravenous thrombolysis. Although time interval was shorter in
CE groups than non-CE groups, there was no difference in use of thrombolysis according to stroke
subtypes. The further national-wide investigations are needed in Korea.
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Invasive aspergillosis accompanied with internal carotid thrombosis in
patient with diabetes
Yeong Chul CHOI, Hyun Jeong LEE, Gun-sei OH, Jae Guk KIM
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: Invasive aspergillosis is rare fungal infection. When it involves thrombosis of an internal
carotid artery, it has been almost fatal. We report a case of basal ganglia infarction by invasive
aspergillosis resulting in cavernous internal carotid artery (ICA) thrombosis.
Methods: A 68-year-old woman with a history of hypertension, diabetes visitedemergency room with a
headache. Before 2 weeks, she had a fever, headache, nausea, vomiting, so received antibiotic treatment
for fever of unknown origin. After she was discharged with improved symptoms, headache recurred.
Previous brain MRI showed pansinusitis except frontal sinus, cerebrospinal fluid (CSF) examination to
rule out meningitis was performed. White blood cells are founded in CSF examination, we began
treatment with antibiotics. Because headache and fever persisted although treatment with antibiotics, we
conducted endoscopic sinus surgery and biopsy of sphenoidal sinus material and diagnosed fungal
aspergillosis. We started to treat with intravenous antifungal agents. Since her symptoms were improved,
she was discharged with oral antifungal agents.
Results: After 1 month, she revisited emergency room with suddenly occurred right-sided hemiplegia.
Brain MRI represented a focal subacute infartion at the left basal ganglia, invasive fungal sinusitis,
producing marginal basal skull osteomyelitis and infectious cavernous sinusitis. MR Angiography
showed segmentally moderate stenosis at the left distal cavernous ICA. We thought the newly developed
cavernous ICA stenosis complicated by invasive aspergillosis. After 3 weeks, the followed MRI revealed
the interval aggravation of left cavernous ICA stenosis though intravenous antifungal treatment with
antiplatelet agent.
Conclusions: This article illustrates the importance of prompt recognition and aggressive treatment of
fungal infection in patients with diabetes.
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An embolus caught in the middle cerebral artery bifurcation can be a
poor predictor in endovascular treatment
Seong-min WOO, Sung-il SOHN
Neurology, Keimyung University School Of Medicine, Daegu, Korea

Background: Endovascular treatment in acute cerebral arterial occlusion might result in increased
reperfusion rates compared with intravenous or intra-arterialthrombolysis. Various factors can be led to
failure of recanalization in endovascular therapy for patients with acute ischemic stroke. However, large
clot burden and severe arterial tortuosity are still known as poor predictors in endovascular treatment
for acute ischemic stroke. We experienced the failure of recanalization in endovascular therapy for a
patient with embolus caught in the middle cerebral artery bifurcation.
Case: A 69-year-old female arrived at our hospital because of sudden onset of language disturbance and
right hemiparesis for 12 hours. She had a history of hypertension and diabetes mellitus.The initial blood
pressure was 120/80mmHg, hemoglobin was 12.0 g/dL, hematocrit was 34.8%, total cholesterol was 208
mg/dL.Neurologic examination revealed global aphasia, right homonymous hemianopsia, eyeball
deviation to left side, right hemiparesis, and positive Babinski's sign on the right. NIHSS score was 19.
Diffusion weighted MR images revealed acute infarction at insular cortex and perisylvian area on the left
middle cerebral artery territory. Perfusion weight images showed a perfusion deficit on the left whole
MCA M2 branches territory. MR angiography showed occlusion of the left middle cerebral artery
bifurcation. Angiography revealed ovoid shaped clot caught in the left middle cerebral artery
bifurcation. The clot diameter was larger than that of the MCA M1 distal portion. Endovascular
recanalization was unsuccessful although multimodal methods consisted of Penumbra device,
angioplasty, and stent retriever applied for removal of the clot. NIHSS score was 23 after 2 days from
admission date. Brain MRI revealed the left whole MCA territory infarction except perforating artery
area. There was no hemorrhagic transformation.
Discussion: Recanalization rate following suction thrombectomy and stent retriever thrombectomy is
great but not perfect. Embolus caught in middle cerebral artery bifurcation could be a poor prognostic
factor of recanalization failure after endovascular therapy among various kinds of factors.
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Intravenous t-PA treatment in hyperacute ischemic stroke patient with
recent head trauma: Case report
Ji Sun KIM, Jin-man JUNG
Neurology, Collage of Medicine, Korea University Ansan Hospital, Ansan, Korea

Background: Intravenous tissue plasminogen activator (t-PA) has been only approved for of
hyperacute ischemic stroke. Because of its potential risks of bleeding, infusion of t-PA is determined
according to inclusion and exclusion criteria based on clinical trials, but several conditions including
head trauma have been excluded, possibly due to a theoretical increase of cerebral hemorrhage. Recent
head trauma is one of the clinically used contraindications, but it may not be absolute contraindicated
condition.
Case: 53 years old, previously healthy woman presented to the emergency room with acute loss of
consciousness. She was found in the shower room with collapsed state, 20 minutes before the visit.
Visible traumas were not existed. At the neurologic examination, she was stupor, had bilaterally
symmetric motor responses to pain. Atrial fibrillation was found in EKG. Initial brain CT revealed no
evidence of acute hemorrhage. Because of ambiguous neurologic exam findings, brain diffusion
weighted image and intracranial MR angiography were performed to determine presence of acute
cerebral infarction. Acute ischemic lesions were found at both thalamus and midbrain, and distal part of
basilar artery and proximal part of both PCAs were non-visualized. Initial National Institutes of Health
Stroke Scale (NIHSS) was 14. With the impression of the basilar artery occlusion, intravenous t-PA was
injected 80 minutes after the onset ofsymptoms. After the t-PA injection, her mentality improved up to
mild drowsy state. Follow-up brain CT and CT angiography 24 hours after t-PA injection revealed acute
lesion of both thalamus and left cerebellum with no steno-oculusive lesion. Additionally, acute minimal
epidural hematoma at left posterior fossa and hemorrhagic contusion at right frontal area, suggesting
possibility of recent head trauma, were observed. However, Neurologic deterioration was not observed.
She complained of mild headache. In the follow-up brain CT, absorption and regression of hemorrhagic
lesions occurred, hence anticoagulation was started 13 days after the stroke onset. During the admission
days, the patient gradually improved. Final NIHSS was 2.
Discussion: This case shows that the intravenous thrombolysis colud help to improve the ischemic
symptoms even with existence of head trauma just before the t-PA injection, suggesting intravenous
t-PA injection could be carefully considered in acute ischemic stroke patients with recent head trauma
when its potential benefits exceed predicted harmful effects.
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Acute ischemic stroke after the insertion of central venous chemoport in
a patient with colon cancer
Sung-woog LEE, Jin-woo PARK, Sunwook YU
Depart of Neurology, Korea University College of Medicine, Seoul, Korea

Background: The placement of central venous access device for chemotherapy can cause venous
thrombosis that usually does not require any specific preventive management. However, venous
thrombus could be a thromboembolic source in association with right to left shunt.
Case: A 60 year-old man developed amnesic event right after central venous chemoport insertion in
right internal jugular vein. He had been treated with chemotherapy due to colon cancer with liver
metastasis. Diffusion weighted imaging (DWI) showed acute infarction in left hippocampus. MR
angiography demonstrated steno-occlusive lesion in the right vertebral artery segment. Carotid
ultrasound revealed thrombus in the right vertebral artery and right internal jugular vein. Additional
new infarction occurred mainly in the right posterior cerebral artery territory on the follow-up DWI
after transient disorientation and loss of left vertebral artery thrombus. Right to left shunt was suspected
on transcranial Doppler ultrasonography with the microbubble study.
Discussion: Central venous chemoport could induce venous thrombus and subsequent acute ischemic
stroke in cancer patients with right to left shunt.
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A single stenting for a spontaneous anterior cerebral artery dissection
with rupture
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Purpose: A spontaneous dissection of anterior cerebral artery (ACA) is rare and difficult to treat.
Authors report a patient treated with single stenting who presented subarachnoid hemorrhage
(SAH)and diagnosed as ACA dissection. An extensive literature was also reviewed.
Methods: A 83-year-old woman presenting with stuporous mentality was diagnosed as subarachnoid
hemorrhage (SAH). Digital subtraction angiography was conducted to confirm the origin of SAH and
proved to be the left A1 dissection with elongation and fusiform shape. A single stenting with
self-expandable stent (Solitare AB) was deployed to cover the dissection point fully. The patient did not
further suffered from hemorrhage after that for 3 months.
Results: Among eligible 105 articles, 35 articles were reviwed. Total 65 patients were sufferred from
ACA dissection. Male to female ratio was 1:1.24. Presentation of ACA dissection was SAH, infarct and
both (28:25:13). Location of dissection was A1, A2, A3, A4, A1-A2, A2-A3 and A2-A4 (17:34:1:1:4:4:1).
Conservative vs surgery vs endovascular treatment was 39:23:4.
Conclusions: A single stenting may be an alternativefor s dissection ofACA with intracranial hemorrhage.
However, it is necessary to investigate the safety and efficacy through the further study.
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Vertebral artery dissection presenting with brainstem infarction and
subarachnoid hemorrhage
Sung-woog LEE, Jin-woo PARK, Kyung-hee CHO, Sungwook YU
Department of Neurology, Korea University College of Medicine, Seoul, Korea

Background: Intracranial dissection is well known to be associated with cerebral infarction and
subarachnoid hemorrhage (SAH). Although vertebral artery (VA) dissection accounts for only 2% of
the overall intracranial dissection, it can cause major neurologic deficit by cerebral infarction or SAH.
However, it is uncommon that cerebral infarction and SAH occur in succession.
Case: A 49 year-old woman was admitted with sudden onset of vertigo. She had no other medical
history including trauma. The initial neurologic examination revealed right spontaneous nystagmus,
right facial numbness and right limb ataxia. Initial Brain Diffusion weighted MRI showed no definite
acute ischemic lesion but she was treated with aspirin because lateral medullary syndrome was clinically
diagnosed. CT angiography showed right distal VA dissection withprobable pseudoaneurysm. On the
second hospital day, she complained severe headache and vertigo and then her mental status was
abruptly changed to coma. Digital subtraction angiography confirmed right VA dissection and the coil
embolization was performed at ruptured pseudoaneurysm. Despite of additional surgical management,
she died 10 days after hospital admission.
Discussion: VA dissection is considered to be a rare event, but it cause not only ischemic stroke but also
SAH. As in our case, the occurrence of ischemic brainstem stroke and SAH can result in fatal outcome.
Thus, early suspicion and intervention should be considered in patients with intracranial VA dissection.
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Seizure in acute pontine stroke
Min-su HAN
Department of Neurology, National Medical Center, Seoul, Korea

Purpose: Stroke has been well recognized as a risk factor for the development of epilepsy and it is
considered the most common cause of epilepsy in the elderly. It is known that seizures are more frequent
in severe and disabling strokes, hemorrhagic strokes and those with cortical involvement.
Methods: Here we describe a 69-year-old man who presented with a seizure in the acute phase of
pontine ischemia.
Results: They are usually associated with supratentorial lesions and rarely occur in the acute pontine
ischemia.
Conclusions: Awareness of this rare phenomenon is useful for the management of acute stroke patients.
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Head-Shaking aids in diagnosis of acute audiovestibular loss due to
anterior inferior cerebellar artery infarction
Young Eun HUH, Ji-soo KIM
Neurology, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: To determine patterns and diagnostic value of head-shaking nystagmus (HSN) in patients
with acute audiovestibular loss.
Methods: Eighteen patients underwent evaluation of spontaneous nystagmus, gaze-evoked nystagmus,
HSN, head impulse test, ocular tilt reaction, subjective visual vertical, bithermal caloric tests, and pure
tone audiogram. The findings were compared with those of 21 patients with labyrinthitis.
Results: Fifteen patients (83%) exhibited HSN, and the horizontal HSN usually beat contralesionally
(10/14, 71%). However, 9 (50%) patients also showed patterns of central HSN that included perverted
HSN (n=7), HSN in the opposite direction of spontaneous nystagmus (n=4), and HSN beating towards
unilateral canal paresis or abnormal head impulse testing (n=3). Overall, central HSN, gaze-evoked
nystagmus, and normal head impulse testing were specific for AICA infarction. Moreover, central HSN
was the only sign that indicated stroke in one of our patients with isolated audiovestibular syndrome.
Lesion subtraction analyses revealed that damage to the flocculus was relatively frequent in patients with
perverted HSN.
Conclusions: In AICA infarction, HSN was common with both peripheral and central patterns. Careful
evaluation of HSN may provide clues for AICA infarction in patients with acute audiovestibular loss.
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Predicting factors of spontaneous recanalization in acute middle
cerebral artery occlusion
Jae Kwan CHA, Eun Hwan JEONG, Dae Hyun KIM
Neurology, Dong-A University Medical Center, Busan, Korea

Purpose: Previous researches have shown that spontaneous recanalization in acute cerebral artery
occlusion works out a better clinical improvement. Factors associated with spontaneous recanalization
has great significance for treatment of disease but itnotclear.The purpose of this study was to investigate
predicting factors of spontaneous recanalization in middle cerebral artery (MCA) occlusion, most
frequent site of arterial occlusion among the acute stroke patients.
Methods: Sixty-eight patients underwent brain MRI scan including diffusion-weighted image (DWI),
time of flight(TOF)-MRA, perfusion image were included. Patients visited within 6 hours of acute
hemispheric ischemic stroke involving occlusion of MCA main stem and they were not administrated
intravenous or intraarterial recanalization therapy. Predicting factors associated with spontaneous
recanalization were retrospectively assessed. Intra-cranial TOF-MRA was used to detect spontaneous
recanalization. If the diagnosis was uncertain, extra-cranial MRA or transfemoral cerebral angiographic
finding was included. Perfusion image was analyzed with time-to-peak (TTP) map and cerebral blood
volume (CBV) map. Relative CBV ratio (rCBV) was used in comparing the blood volume of the
ischemic lesion with that of corresponding unaffected contralateral region. Chi square and t-test was
used to assess the statistical significance of the results in this study.
Results: Spontaneous recanalization of MCA was observed in 13(19.1%) of the patients. 9(24.3%) of
37 in only MCA occlusion patients and in 4 (12.9%) of 31 in MCA and internal carotid artery
(ICA)occlusion patients. Multivariate logistic analysis showed that high rCBV[odds ratio (OR), 6.48;
95% confidence interval (CI), 1.08-38.98; p-value, 0.041], male (OR, 5.50; 95% CI, 1.40-21.57; p-value,
0.015) and atrial fibrillation (OR, 5.55; 95% CI, 1.63-18.95; p-value, 0.006) were independent predictors
of spontaneous recanalization.
Conclusions: These study showed that high rCBV, male and atrial fibrillation were statistically
associated with spontaneous recanalization of MCA occlusion. Acute ischemic stroke involving
occlusion of MCA and having these predicting factors was more expected to spontaneous
recanalization. Therefore, it would be better clinical outcomes.
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Predicting factors for early clinical improvement after intraarterial
thrombolytic therapy in acute ischemic stroke patients
Hyeseon JEONG, Hee-jung SONG, Sangmin PARK, Jung Geol LIM, Jei KIM
Regional Cerebrovascular Center and Department of Neurology, Chungnam National University hospital,
Daejeon, Korea

Purpose: Early clinical improvement is occurred in some acute ischemic stroke patients received
intraarterial thrombolytic therapy (IAT).We evaluated clinical and radiologic findings related with early
clinical improvement after IAT performed for acute intracranial artery occlusions.
Methods: Clinical data of 90 patients, who underwent IAT for the acute internal carotid (ICA) and/or
middle cerebral (MCA) artery occlusions, were analyzed. ‘Early clinical improvement’ was defined as 1)
≤3 of National Institutes of Health Stroke Scale (NIHSS) score or 2) an improvement of ≥ 8 NIHSS
within 72 hours after IAT.To evaluate clinical and radiologic factors related with the‘Early clinical
improvement’after IAT, we compared clinical, initial and follow-up computed tomography (CT), and
cerebral angiographic findings between patients showed ‘Early clinical improvement’ and other patients.
Results: Early clinical improvement was observed in 26 patients (29%) of total patients. Patients
showed ‘Early improvement’ was younger and had shorter onset-to-recanalization time than other
patients. Good collaterals and successful recanalization were more frequently observed on cerebral
angiography in ‘Early improvement’patients. High ASPECT score (8-10) was more frequently observed
on initial CT in early improved patients. Hyperdense MCA sign on initial CT and any subarachnoid
hemorrhage (SAH) on follow-up CT after 24 hours were less frequently observed in ‘Early clinical
improvement’ patients (p<0.05). In multivariate analyses, short recanalization time (OR 7.667,
p=0.009), high ASPECT score between 8 and 10 (OR 4.340, p=0.027), good collateral circulation (OR
10.506, p=0.016), and no SAH within 24 hours (OR 11.364, p=0.025) were independently related to
early improvement.
Conclusions: ‘Early clinical improvement’ patients usually showed better findings in initial clinical and
radiologic evaluations than other patients. In particular, high ASPECT score on initial CT, no development
of SAH after IAT, and good collaterals and early recanalization on cerebral angiography could be the
independent radiologic findings to predict the early clinical improvement after IAT.
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Cost effectiveness and educational advantages of stroke unit for the
treatment of acute ischemic stroke patients
Heesun YOO2, Hyeseon JEONG1, Nayoung YOON2, Hee-jung SONG1, Jei KIM1
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Purpose: The clinical advantages of the coordinated interdisplincary stroke unit (SU) care are well
known for the management of acute stroke patients. However, the cost effectiveness and educational
benefits of SU has not been well studied. We analyzed whether close management and man-to-man
education given from SU is more practical to increase cost-effectiveness and medicinal compliance for
acute stroke patients than general ward (GW) care.
Methods: Clinical data of 178 patients, who were admitted in SU from January to June of 2012, and
214 patients, who admitted to GW from January to June of 2010, were analyzed. To analyze the
economic advantages of SU, the admission costs including medicinal, imaging, and laboratory costs as
well as clinical parameters including admission duration and medical complication rate were compared
between SU-admission and GW-admission patients. To compare the education effects given from SU,
follow-up rates and maintenance rate of anti-thrombotics checked after discharge were compared
between SU patients, who received man-to-man education for the secondary prevention of stroke from
SU, and GW patients, who received no individual education for the stroke.
Results: The length of stay (GW, 6.5±3.6 vs. SU, 5.6±2.6, p<0.05) and medical complication rate (GW,
7% vs. SU, 2%, p<0.05) were significantly lower in the SU patients. In the cost analyses, SU patients paid
lower medicinal and brain imaging costs than GW patients (p<0.05). The follow-up rates after discharge
were higher in SU patients within 1month (SU, 89%; GW, 82%, p<0.05) and also at 3 months (SU, 83%;
GW, 61%, p<0.05). The maintenance rates of antithrombotic medication checked at 3 months after
discharge were significantly higher in SU than GW patients (SU, 98% vs. GW, 89%, p<0.05).
Conclusions: SU management and education provided cost effectiveness and improvement of stroke
prevention recognition for acute ischemic stroke patients. In particular, early man-to-man education for
the stroke patients could be an important role of SU to prevent secondary stroke by the improvement of
medicinal compliance.
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Effect of carotid plaque types on radiological clinical outcomes carotid
angioplasty with stent versus carotid endarterectomy
Young Min HAN, Sang-kyu PARK, Dong-kyu JANG, Kyoung-sool JANG
Neurosurgery, Incheon St. Mary's Hospital, The Catholic University of Korea, Incheon, Korea

Purpose: The types of carotid plaque have been regarded as independent predictors of stroke. The
purpose of this study was to evaluate the effect of the plaque types on revascularization procedures such
as carotid angioplasty with stent (CAS) and Carotid endarterectomy (CEA).
Methods: Plaque types were classified as fatty, calcified and mixed types based on multi-detector row
tomography (MDCT) imaging findings. We evaluated the types and the diameter of the carotid artery
peroperatively in patients with CAS (n=20)and CEA (n=20) in a retrospective manner. We also evaluated
clinical outcomes.
Results: Mixed type was most common in both groups. Fatty and mixed types were associated with
newly developed cerebral infarctions postoperatively in both groups. Calcified anf mixed types caused
focal stenosis postoperatively in CAS group (p<0.01) compared with CEA group.However, it did not
affect clinical outcomes within one-year follow-up period. Embolic event was proven as an important
poor prognostic factor rather than occlusion time during the procedures.
Conclusions: The types of carotid plaque determined by MDCT reflects outcomes after
revascularization procedures. Based on the MDCT imiging findings, physicians should be aware of the
potential complications and try to prevent them. Longer follow up is needed to find out effects of the
focal stenosis in CAS group.
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More severe stroke presentation mainly accounts for the worse outcome
of cardioembolic stroke
Keun-sik HONG1, Juneyoung LEE2, Hee-joon BAE3, Dong-wha KANG4, Kyung-ho YU5, Moon-ku HAN3,
Yong-jin CHO1, Pamela SONG1, Jong-moo PARK7, Mi-sun OH5, Ji Sung LEE2, Jaseong KOO6,
Byung-chul LEE
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Purpose: Cardioembolic (CE) strokes are more disabling and more fatal than non-CE strokes. Greater
stroke severity, higher ages, more comorbidities, and experiencing more poststroke complications are
perceived as contributing factors for the worse outcome of CE strokes, but the magnitude of their
relative contribution has not been well explored.
Methods: Using a stroke outcome registry, which prospectively assessed the baseline characteristics,
poststroke complications, and 3-month modified Rankin Scale (mRS) outcomes of all consecutive
patients with acute ischemic stroke, we compared 3-month outcomes of CE and non-CE strokes. The
primary outcome was a good outcome of mRS 0-2. Secondaryoutcomes were excellent outcome (mRS
0-1), extremely disabled or dead outcome (mRS 5-6), and mortality. Then, we assessed the relative
contribution of each prognostic factor of initial stroke severity, poststroke complications, and other
baseline characteristics with multivariable analyses and model fitness improvement using -2 log-likelihood
and Nagelkerke’s R2.
Results: A total of 1233 patients were included in this analysis. As compared to non-CE strokes, CE
strokes had less mRS 0-2 outcomes (47.2% vs. 68.5%; odds ratio [95% confidence interval], 0.411
[0.301-0.561]), less mRS 0-1 outcomes (33.7% vs. 53.5%; 0.442 [0.320-0.610]), more mRS 5-6
outcomes (32.1% vs. 10.9%; 3.883 [2.709-5.564]), and higher mortality (19.2% vs 5.2%; 4.331
[0.320-0.610]). When adjustingeither baseline characteristics or poststroke complications, the outcome
difference between the CE and non-CE groups remained significant. However, adjusting initial NIHSS
score alone abolished the differences in mRS 0-2 outcome (Figure) and mRS 0-1 and mRS 5-6
outcomes.the primary outcome, the decrement of the -2 log-likelihood and the Nagelkerke’s R2 of the
model adjusting for initial NIHSS score alone were greater than those of models adjusting for baseline
characteristics or any complication, approaching 70.2% and 76.7% of the decrement of the -2
log-likelihood and the Nagelkerke’s R2 of the model adjusting for all covariates.
Conclusions: As compared to non-CE strokes, CE strokes had an approximate 2.5-fold increased odds
of poor outcomes, an almost 4-fold increased odds of extreme disability or death, and more than a 4-fold
increased odds of death. Greater stroke severity predominates over all other factors for the worse outcome
of CE stroke. Primary prevention with anticoagulation for high risk patients and efficient reperfusion
therapy for acute stroke victims should be given top priorities to reduce the burden of CE strokes.
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Relation of stroke risk factors to stroke severity and disability after
ischemic stroke
Kwangsoo KIM
Department of Neurology, Kosin University College of Medicine, Busan, Korea

Purpose: The role of stroke risk factors as a determinant of clinical outcome is notwell established. This
study aimed to evaluate the prognostic value of stroke risk factors in patients with ischemic stroke by
determining whether or not they contribute to stroke severity and disability after ischemic stroke.
Methods: Subjects were 433 patients with ischemic stroke. National Institutes of Health Stroke Scale
(NIHSS) and modified Rankin Scale (mRS) were used to assess the severity of neurological deficit and
clinical disability respectively. Multiple linear regression analysis was performed to evaluate the relation
of stroke risk factors to stroke severity and disability.
Results: Among stroke risk factors, atrial fibrillation was significantly correlated with NIHSS (p=0.000)
and mRS scores (p=0.006). Hypertension and age were significantly correlated with mRS scores
(p=0.010, p=0.018, respectively).
Conclusions: Atrial fibrillation was a independent factor associated with severe stroke and disability.
Hypertension, and older age were independently correlated with serious disability after ischemic stroke.
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The prevalence of stroke in patients with epilepsy
Hyung Eun PARK, Young Min SHON, Woojoon KIM, Beum Saeng KIM, Jeong Hee CHO, A-hyun
CHO
Neurology, Yeouido St.Mary's Hospital, Seoul, Korea

Purpose: Cerebrovascular diseases cause post-stroke epilepsy and to the contrary, frequent seizures
increase cerebral metabolic energy demand leading to cerebral ischemia. Secondary stroke prevention in
the long-term care of patients with epilepsy is clinically important. With this regard, this study
investigated the prevalence of stroke in patients with epilepsy.

Methods: We consecutively enrolled epilepsy patients who are 45 years-old or older, who visited
outpatient clinic. The patients without brainMRI were excluded. Demotraphics, stroke prevalence, stroke
subtype (small vessel disease, large vessel disease, cardioembolism, undetermined, incomplete), silent
ischemic change (periventricular hyperintensity, deep white matter lesion whichwere interpretated with
a modified Fazeka scale) and epilepsy classification were analyzed. MRI analysis was based on T2 or
FLAIR image. Clinical history of stroke was obtained by a review of medical record. Factors related to
the presence of stroke and silent ischemic change were investigated.
Results: A total of 63 patients were enrolled. Their mean age was 59.6 and 28 were male. Among them,
14 patients had stroke on brain MRI. Five had a definite stroke and 9 did not have clinical stroke event
but had cerebral infarctions (silent strokes). Two patients had post-stroke epilepsy (after large vessel
disease, intracerebral hemorrhage). The patients with stroke had cryptogenic partial epilepsy in 8 and
symptomatic partial epilepsy in 6. The stroke subtypes were small vessel disease in 5, large vessel disease
in 2, intracerebral hemorrhage in 3, and cryptogenic in 1. The presence of hypertension was associated
with the presence of stroke (6/14 vs. 4/49, p=0.006). The age was older in patients with stroke (11/14 vs.
24/49, p=0.001). The female gender was more common in the stroke group (11/114, vs. 24/49, p=0.049).
Leukoaraiosis on T2 or FLAIR image was observed in 14 patients. That was also associated with the
presence of hypertension (9/14 vs. 1/49, p<0.0001).
Conclusions: In the patients with epilepsy, 22% patients had stroke. The common stroke subtypes were
small vessel disease and intracerebral hemorrhage. The old age and the presence of hypertension were
associated with the presence of stroke.
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Neurospychological criteria of the vascular cognitive impairment
harmonization standards protocols for defining the vascular cognitive
impairment
Min-ji KIM, Kyung-ho YU, Mi Sun OH, Byung-chul LEE
Neurology, Hallym Sacred Heart Hospital, Anyang, Kyunggi, Korea

Purpose: In 2006, the National Institute of Neurological Disorders and Stroke and Canadian Stroke
Network proposed the Vascular Cognitive Impairment Harmonization Standards (VCIHS) test
protocols. However, the optimal cutoff point for cognitive impairment with the VCIHS
neuropsychological tool has not yet been determined. We aimed to determine the most efficient cutoff
point for the VCIHS neuropsychological tool for diagnosing vascular cognitive impairment (VCI) in
stroke survivor.
Methods: The study group comprised 353 post-stroke survivors recruited from the Korean VCIHS
study. They underwent comprehensive neuropsychological assessments using the 60-minute Korean
VCIHS neuropsychological protocol at 3 months after stroke onset. We selected the 2nd, 7th, 10th, and
16th percentile as the cutoff point for detecting impairment and estimated the frequency of VCI at each
cutoff point. Additionally, with using each cutoff point, the agreement between various clinical criteria
for VCI was compared. The clinical criteria for VCI included the Diagnostic and Statistical Manual of
Mental Disorders, Fourth Edition (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). Agreement with above clinical
criteria for VCI was also calculated by the Kappa statistic.
Results: The frequency of VCI according to the different cutoff points for VCIHS neuropsychological
tool varied considerably: 39.7% by the 2th percentile, 58.4% by the 7th percentile, and 62.6 % by the
10th percentile, and 71.7 % by the 16th percentile. The cutoff point of the 10th percentile for VCIHS
neuropsychological tool showed the best overall agreement between three clinical criteria: DSM-IIV/
ADDTC (κ=0.917), between DSM-IV/NINDS-AIREN (κ =0.961) and ADDTC/NINDS-AIREN (κ=0.879).
Conclusions: We proposed the tenth percentile for the most efficient cutoff point for the VCIHS
neuropsychological tools for diagnosing VCI in stroke survivors.

202

Poster-049

Cerebral venous thrombosis associated with iron deficiency anemia
Ku-eun LEE, Hyun Seok KANG, Hyun-jeung YU, Sook Young ROH
Neurology, Bundang Jaesaeng General Hospital, Seongnam, Korea

Purpose: Cerebral venous thrombosis (CVT) is rare and has a wide spectrum of symptoms, therefore it
is difficult to diagnose. CVT has been reported to be associated with various etiologies. However, very
few reported cases of CVT associated with iron deficiency anemia (IDA) in adults.
Methods: A 51-year-old woman presented with left-sided paresthesia and headache. Computed
tomography scanning showed a focal low density area in the right parietal lobe. Brain MRI revealed
hemorrhagic infarction due to superior sagittal sinus thrombosis. She had moderate hypochromic
microcytic anemia due to iron deficiency.
Results: She had a good prognosis after iron supplementation and oral anticoagulation therapy.
Conclusions: Iron deficiency anemia potentially causes CVT. Supplemetnation therapy for iron
deficiency may be an important strategy.
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Unilateral inferior cerebellar peduncular infarction: Directional
dissociation between ocular tilt reaction and axial lateropulsion
Jae-hwan CHOI1, Han-jin CHO2, Sang-min SUNG2, Kwang-dong CHOI2, Dae-soo JUNG2
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Purpose: Most of the central lesions mimicking acute peripheral vestibulopathy (APV) involve the
vestibular nuclei in the pontomedullary brainstem or the vestibulocerebellum. The inferior cerebellar
peduncle (ICP) coordinates balance and eye movement by connecting the vestibular nucleus to the
vestibulocerebellum, however the clinical characteristics of ICP lesion have not been previously
investigated.
Methods: Between November 2010 and July 2012, six patients with unilateral ICP lesion (five with
infarction and one with multiple sclerosis) were consecutively recruited from the Dizziness Clinic of
Pusan National University Hospital. All subjects underwent a complete and standardized neurotological
evaluation including nystagmus, head impulse test, subjective visual vertical (SVV), ocular torsion,
bithermal caloric tests, and pure tone audiometry (PTA). We compared the direction of ocular tilt
reaction and axial lateropulsion in patients with unilateral ICP lesion to that in various brainstem or
cerebellar infarction.
Results: All patients developed acute vertigo and imbalance. The most common manifestation was
ipsilesional nystagmus and contralesional ocular-tilt reaction (OTR) mimicking APV. However, most of
the patients showed profound falling tothe lesion side, and normal head impulse and bithermal caloric
tests. Pure tone audiometry were normal in all patients. Remarkably, the direction of OTR and falling
was dissociated in all patients with unilateral ICP lesion, whereas it was identical, if present, in patients
with brainstem or cerebellar infarction.
Conclusions: Unilateral ICP lesion mostly present with acute vertigo and imbalance mimicking APV.
However, severe imbalance and a negative head impulse test are bedside clinical discriminants between
unilateral ICP lesion and APV. Directional dissociation of OTR and axial lateropulsion may be a
distinctive sign of unilateral ICP lesion differentiating from other brainstem or cerebellar infarction,
which indicates that neural pathways responsible for head and body coordinate may run inversely at the
ICP level.
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Increment of carotid plaque number in relation to arterial Pulse Waved
Velocity (PWV); Ultrasonographic study of Ansan Geriatric cohort
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Purpose: Increased arterial pulse waved velocity (PWV) is well known as a predictor of cardiovascular
events and motality. The data regarding the relationship between PWV and markers of subclinical
atherosclerosis including carotid plaque and intima-media thickness (C-IMT) was limited on the
cross-sectional study. However, association with PWV and change of those has not been evaluated. We
conducted the present study to examine PWV in relation to change of carotid plaque and C-IMT.
Methods: This study was based on the Ansan Geriatric cohort (AGE), a prospective population-based
cohort study of subjects aged 60 years and older living in Ansan, a suburb of Seoul, in the Republic of
Korea. Detailed questionnaires and comprehensive physical and laboratory examinations were
performed at the time of enrollment. At baseline and follow-up, B-mode carotid ultrasonography was
used to assess carotid intima-media thickness and plaque. We measured carotid intma-media thickness
(C-IMT) as a average mean IMT through six to eight measurements of far-wall IMT in both common
carotid arteries and evaluated the presence of plaque in 8 carotid segments, including the common,
internal, and external carotid arteries, as well as the carotid bulbs. Also, difference (follow-up-baseline)
of C-IMT and carotid plaque number was calculated, respectively. Brachial-ankle PWV (baPWV) was
measured at the follow-up using Colins system (VP-2000 pulse wave unit; Nippon Colin Ltd, Komaki
City, Japan). The average of right and left baPWV was used in the analyses. We performed multivariable
linear regression analysis.
Results: 713 subjects (male 45.7% and mean age 68.5±5.0) underwent baseline and follow-up
examinations with a mean follow-up of 25 months. Median baPWV was 1619 cm/sec (range; 881.5 ~
2889.5 cm/sec). After adjusting age, sex and statistically significant variables (p<0.05) in univariable
analysis, age (regression coefficient=0.011, p<0.001), female (regression coefficient=0.026, p=0.047),
difference of carotid plaque number (regression coefficient=0.023, p=0.013), metabolic syndrome
(regression coefficient=0.041, p=0.002) and white blood cell count (regression coefficient=0.009,
p=0.032) were independently associated with log-transformed baPWV.
Conclusions: This study showed PWV regarding arterial stiffness was associated with carotid plaque
burden, suggesting those reflect, at least in part, a similar vascular wall process.
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Relationship between diabetes and cavernous dural arteriovenous
fistula
Dong-geun LEE, Soonchan PARK, Deok Hee LEE, Dae Chul SUH
Dept. of Diagnostic Radiology, Asan Medical Center, Seoul, Korea

Purpose: Prevalence of diabetes is about 10% in Korea. Diabetes has late complications such as
retinopathy, nephropathy, and etc. These complications have common pathologic feature of excessive
angiogenesis. Another disease which expresses excessive angiogenesis is dural arteriovenous fistula.
Diabetic vasculopathy and dural arteriovenous fistula have similar mechanism, such as ischemia, growth
factor up-regulation. So we hypothesized that diabetes is risk factor of dural ateriovenous fistula.
Methods: From 2002 to 2012, medical records of patients diagnosed as cavernous dural arteriovenous
fistula in digital subtractionangiography were reviewed. Prevalence of diabetes of these patients,
presence of vascular complication (retinopathy, nephropathy, neuropathy) and diabetic markers
(HbA1c, postprandial 2Hr glucose level, or fasting glucose level) were collected. Markers of metabolic
syndrome (lipid profile, homocystein level) were also collected.
Results: 92 patients were diagnosed as cavernous dural AVF. Among them 10 patient had history of
diabetes. Prevalence of diabetes was 10.8%.
Conclusions: There was no difference of DM prevalence in Korea in 2007(10.2%).
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Health status and quality of life in caregivers of stroke patients
Tae Won KIM, Won Hyuk CHANG, Yong-il SHIN, Sam-gyu LEE, Gyung-jae OH, Woojin SONG,
Yun-hee KIM
Physical and Rehabilitation Medicine, Samsung Medical Center, Seoul, Korea

Purpose: There were not enough studies about caregivers of stroke survivors, although the stroke
survivors were on the increase. The purpose of this study is to analyze the health and quality of life in
caregivers of first-ever stroke patients in Korea to provide basic data and useful information to help these
caregivers and, indirectly, the stroke survivors.
Methods: This study is a retrospective follow-up study of acute first-ever stroke patients admitted in
Samsung Medical Center, Pusan National University Hospital and Chonnam National University
Hospital for 2 years (from Jan. 2008 to Dec. 2009). Total 2,159 patients with acute first-ever stroke
registered in this study. By the stratified sampling method using sex, age, and institution, 240 caregivers
of stroke patients (11.1%) participated in the follow-up assessment. Participants completed structured
self-administered questionnaires, and a face-to-face interview for subjective health condition, caregiver
burden, quality of life (QOL) and psychosocial stress using Caregiver Burden Inventory (CBI),
Psychosocial Well-being index-short form (PWI-SF) and Euro Quality of Life (EQ)-5D. Correlation
analysis was addressed to analyze relationship between the variables of assessments and their potential
predictors.
Results: The mean stroke duration of patient was 2.19±0.71 years. The mean age of caregivers was 55.8
years old and ratio of males to females was 0.49:1. Among the caregivers, 74.2% and 24.0% of them were
the partner and the lineal family members, respectively. Eighty-four percent of caregivers were living
together with stroke survivors. For the subjective health condition, 38.5% answered as "good level" and
27.3% answered as "bad level". CBI showed a significant positive correlation with age of caregivers and
functional level of patients. PWI-SF was higher in female than male caregivers and demonstrated a
significant positive correlation with age of caregivers. There was no significant correlation with EQ-5D
of caregivers and functional level of patients.
Conclusions: This study revealed that characteristics of health and QOL in caregivers of stroke
survivors in Korea. The functional level of patients was a factor associated with the caregiver’s burden
and psychosocial stress. Improvement of functional outcome of stroke patients is necessary, on the other
hand, to reduce the caregiver’s burden. The additional support and anticipatory guidance for the
caregivers of stroke survivors is also needed (Supported by a fund (2011E3301300) by Research of Korea
Centers for Disease Control and Prevention).
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Factors associated with post stroke shoulder subluxation
Jae Hyeon LEE, Ho Joong JEONG, Ghi Chan KIM, Young-joo SIM
Department of Physical Medicine and Rehabilitation, Kosin University College of Medicine, Busan, Korea

Purpose: Shoulder subluxation is common complication after stroke. Shoulder subluxationcan result in
secondary complication like shoulder pain, limited range of motion, injury at thenerves and vessels
around shoulder joint and delayed neurological recovery in hemiplegic stroke patients. But it is hard to
predict the occurrence of shoulder subluxation. The aim of this study is identifying the incidence and
associating factors of shoulder subluxation in stroke patients.
Methods: Stroke patients from 1 rehabilitation center from January 2008 to January 2012 were enrolled
in the present study. Thedemographic data including age, sex, height, BMI, type of stroke and
hemiplegic side were registered, and we also assessed motor power, loss of proprioception, spasticity,
functional ability, cognitive ability, stroke duration, limited range of motion, pain of shoulder and
co-morbid disease at the time of admission or transfer to rehabilitation center. To assess the shoulder
subluxation, we have used fingers’ breadth method by palpating the space between the acromion and
humeral head. We diagnosed shoulder subluxation when more than one finger placed between the
acromion and humeral head, and confirmed with radiologic parameter, vertical distance(VD), was more
than 12.4cm on plain anterioposterior view.
Results: In 154 stroke patients, this retrospective study included 109 patients who met the inclusion
criteria, 28 patients had shoulder subluxation. After univariated analysis, shoulder subluxation was
significantly associated with motor power of shoulder and elbow, loss of proprioception, stroke duration
and functional ability. Especially elbow flexor less than poor grade is mostly related to subluxation
among the motor powers. Then multivariated analysis was conducted including all significant subjects,
loss of proprioception and stroke duration more than 6 months were related to shoulder subluxation.
Conclusions: Post stroke shoulder subluxation was commonly observed, and the incidence was 25.6%
in this study. Shoulder subluxation was correlated with muscle power of elbow(less than P grade), loss of
proprioception and stroke duration more than 6 months.
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Table 1. Univariate analysis of factors associated with shoulder subluxation (n = 28)
Baseline variables

Shoulder subluxation (%)

Sex
Male

16 (23.9)

Female

12 (28.6)

Age (years)
< 40

3 (21.4)

41-60

14 (26.9)

≥ 61
BMI

11 (25.6)

< 21

4 (19.0)

21-25
≥ 25

14 (25.5)
6 (28.6)

Height
< 160
160-180

7 (29.2)
17 (24.3)

≥ 180

1 (25.0)

Shoulder MMT
Flexor ≤ 2

22 (34.9)*

Extensor ≤ 2

20 (32.8)

Elbow MMT
Flexor ≤ 2

19 (36.5)*

Extensor ≤ 2

22 (40.7)*

Type of stroke
Hemorrhage

19 (29.2)

Infarction

9 (20.9)

Hemiplegic side
Left

15 (34.9)

Right

12 (23.1)

Bilateral
Spasticity(MAS) ≥ 1

1 (7.1)
16 (32.7)

Cognitive ability(MMSE-K)
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MMSE-K < 24

11 (22.4)

MMSE-K ≥ 24

13 (26.5)

Loss of proprioception
Duration after stroke onset(months)

19 (37.3)*

<1

6 (18.8)

1-6
≥6

14 (22.6)
8 (47.1)*

Limited range of motion

21 (28.8)

Co-morbid disease
Hypertension

5 (20.0)

Hyperlipidemia

2 (40.0)

Osteoporosis
Aphasia

2 (40.0)
5 (33.3)

Functional ability (MBI) ≤ 75

20 (32.8)

*

*

p-value < 0.05.

Table 2. Multivariate analysis of risk factors associated with shoulder subluxation
Odd Ratio

95% CI

p-value

MMT of elbow flexor ≤ 2

1.81

0.67-4.90

0.241

Loss of proprioception

2.73

1.04-7.18

0.042

*

Functional ability (MBI) ≤ 75

1.63

0.57-4.68

0.361

Duration after stroke onset ≥ 6

3.58

1.14-11.26

0.030*

*

p-value < 0.05.

210

Poster-055
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Purpose: It has reported that reflex sympathetic dystrophy, also known as complex regional pain
syndrome(CRPS) type 1, is uncommon finding after stoke. Recently, its assessment and management
have been developed due to consensus on diagnostic criteria and tools such as three-phase bone
scintigraphy. However, the incidence of this type I CRPS after acute first-ever stroke is rarely known.
The aim of the present study is to identify incidence of type I CRPS following an acute first-ever stroke.
Methods: In our hospital, there are 623 patients (344 men and 279 women) who admitted for acute
first-ever stroke (7 days within onset of symptom) from January 1, 2008 to December 31, 2009. Except
for death, we could reach telephone research to 482 patients after discharge at August 30, 2011. After the
telephone research, total 89 patients (64 men and 35 women) have accepted the questions and reasons
for exclusion was refusal (32.5%), absence (41%), expire (11.9%).During admission and survey, patients
with shoulder pain, decreased passive range of motion of the shoulder, wrist/and pain, edema, and skin
changes underwent three phase bone scintigraphy.
Results: Among 89 patients,5 underwent three phase bone scintigraphy with 1 of them was confirmed
as complex regional pain syndrome (CRPS) type 1. Based on our data, a 0.89 percent of the patients of
acute first-ever stroke were revealed as CRPS type 1.
Conclusions: As far as we know, this isa first complete enumeration report of the incidence of type I
CRPS after acute first-ever stroke in Korea. However, high drop-out rates and non-multicenter study
may cause different incidence compared to the previous research as further study will be needed for
more accurate data.
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External carotid artery (ECA) angioplasty and stenting of a recurrent
stroke with hemodynamically significant ECA stenosis confirmed by
using carotid duplex.
Yeon Soo HA, Sushin PARK, Jin Sung CHEONG, Hak-seung LEE, Hyun-young PARK, Hyuk
CHANG, Kwang Ho CHO
Neurology, Wonkwang University School of Medicine, Jeonbuk Regional Cardiocerebrovacular Dis, Iksan, Korea

Purpose: Neurologic symptoms in the setting of ICA occlusion may be due to embolic events through
the external carotid artery (ECA) circulation, hemodynamic insufficiency resulting from inadequate
collateral development. ECA endovascular intervention has been used to prevent neurologic events from
the two mechanisms. Particularly, the management of ipsilateral ECA stenosis is importantcollateral
flow of the Circle of Willis is impaired.
Methods: The authors performed ECA angioplasty and stenting in a 87-year-old man who had
presented with recurrent right hemispheric ischemic symptoms stemming from rightroximalThe patient
had angiographically ECA stenosis of less thanpercent but functionally more severe stenosis when he
evaluated the degree of ECA stenosis by using of carotid duplex. Perfusion MR image revealed hypoperfusion in the majoritiy of the right MCA territory.
Results: The application of ECA angioplasty and stenting augmented cerebral perfusion and improved
clinical symptoms.
Conclusions: Carotid duplexprovides physiologic information relative to blood flow velocity that is
complimentary to the anatomic data provided by angiography for assessing the potential for hemodynamic significance of external carotid stenoses. ECA angioplasty and stenting can increase cerebral
perfusion in the setting of hemodynamically significant ECA stenosis with ipsilateral ICA occlusion and
poor collateralof the Circle of Willis.
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Mechanical thrombectomy with the solitaire AB stentin the patients
with acute ischemic stroke: Immediate and 90 days follow-up results of
57 consecutive patients
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Purpose: Mechanical thrombectomy using a self-expanding and fully retrievable stent (Solitaire AB; ev
3 Inc, Plymouth, MN) is recently drawing attention as the effective recanalization method in the patients
with acute ischemic stroke. The purpose of this study is assessment of the effectiveness and the clinical
outcomes of this recanalization method.
Methods: Between December 2010 and August 2012, we performed Solitaire thrombectomy to 57
consecutive acute ischemic stroke patients within 6 hours from stroke symptom onset. Thirteen patients
had an occlusion of the internal carotid artery (Lt:7, Rt:6), 33 patients had a middle cerebral artery
occlusion (Lt:19, Rt: 14), and 11 patients had basilar artery occlusion. Mean National Institutes of
Health Stroke Scale(NIHSS) score on presentation was 21.14 ± 8.21 (6-36, median: 21) and mean
modified Rankin Scale(mRS) score was 4.67 ± 0.61 (3-5, median: 5). Recanalization was assessed using
Thrombolysis In Cerebral Infarction(TICI) score and the clinical outcome was assessed using NIHSS
score and mRS score on Day 7 or discharge and on Day 90.
Results: Successful recanalization (TICI score: 2b or 3) was achieved in 46 patients (80.7%). Mean
NIHSS Score on Day 7 or discharge was 11.02±11.28 (0-36, median: 6) and mean mRS score was 2.63
±2.07 (0-6, median: 2). 34 patients had clinical improvement of more than 10 points of NIHSS score
(59.7%), but 10 patients did not show any improvement or aggravated (17.5%). Symptomatic
intracranial hemorrhage occurred only in 6 patients (10.5%). On Day 90, mean mRS score was 2.56±
2.46 (0-6, median: 2). 31 patients showed a mRS score ≤ 2 (54.3%) and 18 patients showed complete
recovery (mRS=0, 31.6%). 14 patients died within 3 month after thrombectomy (24.6%), but death 3 of
them was not associated with cerebral infarction (Myocardial infarction in 2 patients and advanced
gastric cancer in 1 patient).
Conclusions: Thrombectomy using Solitaire stent in a patient with acute ischemic stroke is effective
method for recanalization and shows good immediate and 90 day clinical outcome.
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Mechanical thrombectomy using the reperfusion catheter of the
Penumbra System for medically refractory thromboembolism during
coil embolization of ruptured cerebral aneurysms
Dong-hun KANG1, Yong-sun KIM1, Yang-ha HWANG2, Yong-won KIM2
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National University Hospital, Daegu, Korea

Purpose: Intravenous heparin, intra-arterial fibrinolytic agent, and intravenous or intra-arterial
glycoprotein IIb-IIIa inhibitors have been the mainstay of treatment for thromboembolism during coil
embolization of cerebral aneurysms. However, in practice, two major concerns may arise; first,
recanalization is not always possible; second, rehemorrhagic risk is increased if the event occurred
during coiling of ruptured cerebral aneurysms.
Methods: We introduce a new endovascular mechanical thrombectomy technique to overcome the
aforementioned concerns. In four refractory cases involving conventional pharmaceutical treatment of
thromboembolism during coiling, we practiced rescue forced-suction thrombectomy using the
reperfusion catheter of the Penumbra System.
Results: All four of the patients to whom this technique was applied were successfully recanalized; two
were Thrombolysis In Cerebral Infarction scale of 2b and the other two were of 3. Recanalization was
confirmed at the follow-up angiography at least 12 hours from the procedure. No complication
associated with this technique occurred.
Conclusions: Forced-suction thrombectomy is a simple modification of the Penumbra System. Based
on our preliminary data, this technique can play a role as an adjuvant management or a last resort
combined with injection of glycoprotein IIb-IIIa inhibitors in thromboembolic events that occur in coil
embolization of a ruptured cerebral aneurysm.
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Abdominal wall hemorrhage after intravenous thrombolysis for acute
ischemic stroke
Sea AN1, Jinkwon KIM1, Sang Heum KIM2, Won Chan KIM1
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Background: Thrombolysis is strongly recommended for patients with significant neurologicdeficit
who suffer from hyperacute ischemic stroke. Bleeding is an important adversecomplication of
thrombolysis, but cases of extracranial bleeding are rare. We describe whatwe believe to be is the first
reported case of abdominal wall hemorrhage after thrombolysisfor hyperacute ischemic stroke.
Case: A 78-year-old woman presented with acute ischemic stroke caused by occlusion of the basilar
artery. Clinical recovery was observed after successful recanalization by intravenous and intraarterial
thromboembolectomy. After successful thrombolysis, the patient complained of sudden abdominal
pain. Physical examination revealed a rapidlyabdominal mass. CT scan and selective angiography
confirmed active bleeding from the left epigastric artery into the abdominal muscle layer. Bleeding was
controlled by selective embolization of the bleeding artery.
Discussion: We report a rare, probably first of its kind, case of abdominal wall hemorrhageafter
thrombolysis for acute ischemic stroke. The findings indicate that abdominal wallhemorrhage should be
considered as a differential diagnosis for abdominal discomfort afterintravenous thrombolysis for acute
ischemic stroke.
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The outcome of carotid artery stenting by tertiary large volume center in
Korea: A single center retrospective analysis
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Purpose: The outcomes of trials comparing Carotid artery stenting (CAS) and carotid endarterectomy
(CEA) among patients with symptomatic or asymptomatic extracranial carotid stenosis were
conflicting. We aimed to assess the outcome of CAS by experienced and skilled center.
Methods: Between July 2003 and April 2012, we collected consecutive 359 patients (389 cases) with
proximal extracranial carotid artery stenosis at our hospital. CAS was indicated in symptomatic (206
cases, 53%) or asymptomatic (183 cases, 47%) patients with stenosis of > 50% or >70%, respectively.
We excluded the patients who had recent (<7 days) stroke of sufficient size to place patient at risk of
hemorrhagic conversion during the procedure and who had life expectancy of less than 2 years.
Periprocedual outcome was defined as symptomatic stroke, myocardial infarction and death 1 month
after procedure as well as immediate procedural complication. Clinical characteristics, current
medication, and clinical outcomes were described based on the prospective stroke registry.
Results: Mean age was 69.5 years with a range 20-89 years, 23.9% were older than 75 years, 82.8% were
male. Patients administered antiplatelet (aspirin and/or clopidogrel) and statin before procedure were
92.5% and 54.5%. Embolic protection device were used for embolic infarction in 87.9%. Degree of
stenosis before procedure and residual stenosis after procedure were 79.1% and 15.9%. In clinical
outcomes, immediate procedural complication and clinical outcomes up to 1 month after procedure
were 1.6% and 0.5% in asymptomatic group and 2.9% and 1.9% in symptomatic group. Overall
periprocedural outcome was only 3.6% in patient receiving CAS, which is similar as outcomes of CEA
and better than those of CAS reported by most recent trials.
Conclusions: Our study demonstrates the short-term safety and effectivity of CAS. The outcome of
CAS compared to previous clinical trials may be as good as CEA in skilled and high-volume center.
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Purpose: When Carotid endarterectomy is indicated for patients with transient ischemic attack and
stroke, surgery within 2 weeks is reasonable rather than delaying surgery. But optimal timing of carotid
artery angioplasty and stenting (CAS) with symptomatic patients is not well known. The aim of this
study is to look at the safety and feasibility of early CAS.
Methods: We analyzed data on 124 consecutive patients (mean age; 68.3±9.6 years) with symptomatic
extracranial carotid stenosis, treated with CAS between January 2008 and October 2011. First, Patients
were divided according to timing of stenting,within symptom onset 1 week, between 1week and 2 weeks
and after 2 weeks. Second, Patents were divided according to duration of using of dual anti-plateletagents
before CAS,less than 3 days, between 3 days and 7 days, and over 7 days. Neurologic complication was
defined as new neurologic Symptom and sign lasting > 24 hours after CAS.
Results: Totally, neurologic complication rate was 5.6% (7 of 124 patients). Regarding timing of CAS,
neurologic complication rate was 6.5% (2 of 31 cases) in patients treated within symptom onset 1 week,
5.6% (1 of 18 cases) in patients between 1week and 2 weeks, and 5.3% in patients after 2 weeks.
(p=0.974) Regarding duration of using of dual anti-platelet agents before CAS, neurologic complication
rate was 18.2% (4 of 22 cases) in patients with less than 3 days, 7.1% (1 of 14 cases) in patients between
3 days and 7 days, and 2.3% (2 of 88 cases) in patients over 7 days (p=0.015).
Conclusions: In this single center study, CAS within symptom onset 1 week or 2 weeks with
symptomatic carotid patients seems to be safe and feasible. But, treatment of dual anti-platelet agents
before CAS over 7 days, at least over 3 days, might be reasonable to prevent neurological complication
during and after CAS.
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Endovascular treatment of ruptured pseudoaneurysm of common
carotid artery
Jae Hyuk KWAK, Jong Hwan CHOI
Neurology, Daegu Fatima Hospital, Daegu, Korea

Purpose: Pseudoaneurysm in CCA(common carotid artery) are rare disease. The standard treatment
for pseudoaneurysm in CCA is surgery. However, endovascular surgical approaches such as stent graft
have effective alternative treatment.
Methods: We report the case of ruptured pseudoaneurysm of CCA that were successfully treated by
stent graft.
Results: A 50-year-old male patient visited to our emergency medical department with mental change
followed by epistaxis and hemoptysis. On neurologic examination, he had stupor mentality and left
hemiparesis(MRC motor grade 2). The patient had no history of neck trauma, surgery or interventional
procedure. A chest CT revealed hemothorax and ruptured pseudoaneurysm in proximal right CCA.
Diffusion weighted imagingshowed multiple embolic infarction in right MCA territory. We decided to
treat the patient with a stent graft(10mmx10cm). The stent graft wasfrom innominate artery to right
CCA. On post procedure angiogram, theleakage fromwas no more finding. But the flow of right
subclavian artery was decreased. After 1 month, mentality and right hemiparesis was much improved.
And, he had no ischemic change at right arm despite the decrease of flow into right subclavian artery by
stent graft.
Conclusions: Stent graft is a feasible and life-saving approach for emergent management of ruputred
pseudoaneurysm in CCA.
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for acute ischemic stroke: Case report
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Purpose: Intra-arterial thrombectomy(IAT) using several devices is an emerging treatment strategy for
acute ischemic stroke. However, disruption of occlusive plaque or thrombus during intervention can
lead to downstream embolization and microvascular obstruction. Proximal protection device MOMA
(Invatec, Roncadelle, Italy) is introduced a new neuroprotection systems on microembolization during
carotid artery stenting.
Methods: A 65-year-old man with a history of heavy smoker had admitted in hospital with right
hemiplegia and global aphasia for 100 minutes. Initial NIHSS is 19. He did not have history of atrial
fibrillation, diabetes and hypertension. Initial Brain magnetic resonance imaging (MRI) showed left
MCA territorial infarction on diffusion weighted image and left proximal ICA occlusion on MR
angiography. In Brain MRI perfusion, there was diffusion-perfusion mismatch on left MCA territory.
He was inside the time window for IV thrombolytic therapy. However, we thought that IAT was better
than IV thrombolysis in case of proximal ICA occlusion. Transfemoral cerebral angiography (TFCA)
was performed. TFCA showed complete occlusion of Lt. proximal ICA. In superselective angiography,
there was long length contrast filling defect like movable thrombus beyond ICA occluded segment.
Considering the possibilities of distal migration of the movable thrombus during procedure, IAT was
attempted using 8F MOMA system. Distal balloon of MOMA system positioned in the left external
carotid artery and proximal balloon positioned in the left common carotid artery (CCA) using exchange
Terumo guide wire. After this, we inflated CCA and ECA balloon, and confirmed occlusion. First,
aspiration thrombectomy was performed. And then, balloon angioplasty and deployment of carotid wall
stent was done. After procedure, balloon in the CCA and ECA was deflated. A final control angiogram
demonstrated successful recanalization of proximal ICA, and there was no distal occlusion due to distal
migration of thrombus angiographically. MRI about 24hr later revealed that lesion was slightly increased
compared to initial DWI lesion. The patient’s NIHSS was 17 at 1 day after onset.
Results: We report the case of IAT using MOMA system.
Conclusions: Proximal protection device MOMA may be beneficial to block a distal embolization of
soft and movable clot/debris during IAT for acute ischemic stroke.
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Factors associated with restenosis after carotid artery stenting followed
up by computed tomography angiography
Chang-hun KIM, Wi-sun RYU, Mi-young OH, Sang-bae KO, Seung-hoon LEE, Hyun-seung
KANG, Chul-ho SON, Moon-hee HAN, Byung-woo YOON
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Restenosis after carotid artery stenting (CAS)is known as a major risk factor for stroke
recurrence. Carotid duplex sonography (CDS) has been routinely used for the screening of restenosis.
However, the occurrence of restenosis varied from 5% to 20%, depending on its velocity criteria or
definition. CTA is thought to be a useful diagnostic tool tomeasure the degree of carotid artery stenosis
and to overcome the limitation of CDS. Our study aimed to investigate the incidence of restenosis
assessed with CTA and to identify factors related with restenosis after CAS.
Methods: Consecutive patients undergoing CAS between May 2002 and May 2012 in our hospital were
retrospectively reviewed. We evaluated demographic, clinical, and medical factors, plaque
characteristics, and technical aspects of CAS. Plaque calcification was classified as none, focal (grade 1),
semicircular (grade 2), and circumferential (grade 3). Neck CTA was performed at 6 months after CAS
and followed-up annually thereafter. In CTA, the grade of restenosis was determined according to
NASCET criteria using an advanced vessel analysis software. We investigated the cumulative long-term
incidence of carotid restenosis, and risk factors for the development of restenosis during the follow-up
after CAS.
Results: Among the 411 patients, 246 patients (mean age of 72.1±7.7 years, 81.8% male, 258 arteries)
were available for clinical information and underwent regular neck CTA investigations. Baseline
characteristics between the patients with and without restenosis were not different significantly except
residual stenosis after CAS and calcification. During a median follow-up of 27.5 months, restenosis
(>50% stenosis) was detected in 22 (8.5%) arteries (asymptomatic, 16; symptomatic, 2). Restenosislesions
were treated in 6 (2.3%) cases with angioplasty including 2 symptomatic patients. On multivariable
logistic regression analysis, post-stent residual stenosis (p=0.01, OR, 1.057, CI 1.01-1.10) was
significantly related to restenosis after CAS. In addition, carotid calcification was significantly associated
with restenosis (p=0.033; OR, 5.138; 95% CI, 1.14-23.15). When we divided the patients into quartile
according to carotid calcification, adjusted OR for restenosis of calcification grade 1, 2, and 3 groups
were 1.63 (CI, 0.25-10.69), 9.19 (CI, 1.71-49.36) and 59.01 (CI, 8.80-395.57), respectively, compared
with no calcification group.
Conclusions: The advantage of CTA is that it provides information about surrounding anatomy, such
as calicification. The most important factor associated with restenosis in our study was the degree of
circumferential calcification of internal carotid artery which could be detected by CTA.
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Economic burden between carotid endarterectomy and carotid
angioplasty assisted with stenting: Retrospective pilot study
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Purpose: Carotid artery artherosclerosis is one of stroke risk factors. Carotid endarterectomy(CEA) and
carotid angioplasty assisted with stenting(CAS) have been known as effective treatmentsfor this lesion.
However, the difference in economic burden between two options remained still unclear in Korea. This
study investigated the difference in economic burden between two groups .
Methods: A total of 40 patients were included in this study. All patients underwent either carotid
angioplasty and stenting (CAS) or carotid endarterectomy (CEA) between 2010 and 2012 in Inha
University hospital. We analyzed in-hospital cost (including pre-procedure, procedure and post-procedure),
length of stay for economic loading.
Results: Forty patients were finally enrolled. There was no significant difference in age, sex ratio and the
frequency of hypertension between two groups. The CEA group (N=20) had more symptomatic (95%
vs 65%; p<0.01) and hyperlipidemia (55% vs 25%; p=0.02) patients, compared to CAS group (N=20).
The CAS group had the history of alcohol intake (25% versus 10%; p<0.01) and of peripheral artery
occlusive disease (15% versus 5%; p<0.01), more frequently than CEA group. There was no difference in
total in-hospital cost between CEA group than CAS group(9,238 vs 10,507. ×1,000 KW). After national
insurance coverage, patients burden of CAS group was smaller than CEA group (CAS 4,878 vs. CEA
5,619. ×1,000KW). Although there was no difference in total costsbefore procedure, CAS group had the
larger economic burden during procedure day and smaller burden during post-procedure care,
compared to CEA group. The length of stay was less in CAS group than CEA group (15±9 vs. 35±37
day). There was no difference in procedure-related complication between two groups.
Conclusions: Total economic burden was similar and the length of stay and the patient's burden were
substantially less in CAS group than CEA group. These data might give some helps for the selection of
treatment optionfor the patients with carotid artery stenosis.
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Purpose: Glycoprotein IIb/IIIa inhibitors are regarded as effective agents for the treatment of
thromboembolisms that form during the coil embolization of intracranial aneurysms. Two glycoprotein
IIb/IIIa inhibitors, abciximab and tirofiban, are commonly used; however, it is not known which of
these inhibitors is safer and more effective for the thrombolysis of thromboembolism. Herein, we report
the safety and the recanalization rates for intra-arterial abciximab and intra-arterial tirofiban infusion
for the treatment of thromboembolisms that form during the coil embolization of intracranial
aneurysms.
Methods: Between March 2004 and April 2011, 346 intracranial aneurysms were treated with
coiling.Thromboembolisms developed in 22 of these patients and were treated using intra-arterial
tirofiban (n=11) or abciximab (n=11) infusion.
Results: In the abciximab group, the thromboembolisms were completely (n=1) or partially (n=7)
resolved in 8 cases (72.7%) at the time of the final control angiography. Complete (n=9) or partial (n=2)
resolution was achieved in all cases at the time of the follow-up angiography (<3 days after
theprocedure). In the tirofiban group, the thromboembolisms were completely (n=4) or partially (n=6)
resolved in 10 cases (90.9%) at the time of the final control angiography. Complete (n=9) or
partial(n=2) resolution was observed in all cases at the time of the follow-up angiography. There were
no statistically significant differences between the two groups with respect to thrombus resolution (final
angiography, p=0.311, follow-up angiography, p=0.707). No hemorrhagic complications developed in
either group.
Conclusions: These results suggest that tirofiban is more effective than abciximab for the immediate
resolution of thromboembolisms with no statistical significance. Both intra-arterial tirofiban and
abciximab exhibited similar safety and recanalization rates.
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Impact of carotid siphon angle during jailing technique using catheter
based open cell stent system (Neuroform EZ stent) in the cerebral
aneurysm unfavorable to simple coiling
Sung-chul JIN1, Sun-il LEE2, Hong-dae KIM3, Hae Woong JEONG4
1

Neurosurgery, Inje University, Haeundae Paik Hospital; 2Neurosurgery, Inje University, Haeundae Paik Hospitall,

3

Radiology, Inje University, Haeundae Paik Hospital, 4Radiology, Inje University, Busan Paik Hospital, Busan,

Korea

Purpose: The purpose of this study was to evaluate the effect of the carotid siphon angle and
interference between two microcatheters (one for stent deployment and the other for coiling) in coiling
using the jailing technique with the Neuroform EZ stent system.
Methods: The jailing technique using the open-cell stent system of the Neuroform EZ stent was
planned in 24 consecutive patients with 24 cerebral aneurysms. We retrospectively evaluated the
technical success of the jailing technique and the occurrence of interference between two microcatheters,
as well as thefactors influencing this interference.
Results: The jailing technique was successful in 21/24 patients (87.5%), and interference between two
microcatheters occurred in 7/23 (30.4%). The jailing technique failed in 3/24 patients, with problems
that included failure of the stent delivery system to advance into the positioned microcatheter in one,
interference between the microcatheters during the advancement of the stent delivery system in one, and
failure of microcatheter insertion into the aneurysm sac in the remaining patient. Interference between
the two microcatheters developed during the advance of the stent delivery system into the positioned
microcatheter in all cases. One factor that influences interference between two microcatheters
statistically is the carotid siphon angle (p=0.034).
Conclusions: The acuteness of the carotid siphon angle influences the interference between two
microcatheters. Therefore, the jailing technique using the Neuroform EZ stent should be performed
carefully in cerebral aneurysms with an acute carotid siphon angle because of the possibility of the
failure of the procedure.
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Plaque inflammation associated with new infarcts in patients with
carotid atherosclerosis
Hye-jin KIM1, Jae Seung KIM2, Yong-pil CHO3, Sun KWON1, Jong KIM1, Dong-wha KANG1
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Purpose: Inflammation is an important factor of ischemic events in atherosclerosis. We investigated the
association of newly developed ischemic lesions and inflammation of carotid atherosclerosis.
Methods: This prospective study included 29 patients with symptomatic carotid atherosclerosis. The
risk factors of stroke and blood inflammatory markers including leukocyte count, high-sensitivity
C-reactive protein (CRP) were obtained. For carotid inflammation imaging, patients underwent
18F-fluoro-2-deoxy-D-glucose (FDG) PET/CT imaging. TheFDG uptake and blood inflammatory
markers were compared between patients with and without new ischemic lesions on follow-up
diffusion-weighed imaging (DWI). In addition, initial DWI lesion patterns and carotid duplex
ultrasound findings were compared.
Results: There were 23 (79.3%) men, with a median age of 69 years (mean±SD, 67.59±6.57 years;
range, 56 to 78 years). Of 15 acute to subacute patients with PET/CT scan at 3 hours after FDG
injection, the new ischemic lesions on DWI were observed in 8 (53.3%). There was significant difference
of FDG uptake between new DWI lesion and no new DWI lesion groups (max SUV, mean±SD,
3.07±0.79 vs. 2.04±0.73, p=0.022). The irregular or ulcerated plaques were more frequently observed in
new DWI lesion group (100% vs. 28.6%, p=0.007). However, blood inflammatory markers and DWI
lesion patterns were not different. In comparison of acute to subacute and chronic patients, the
high-sensitivity CRP was significantly higher in acute to subacute patients (mean±SD, 0.66±0.97 vs. 0.1
±0.1, p=0.016). However, FDG uptake was similar (mean±SD, 2.55±0.83 vs. 2.48±0.57, p=0.842).
Conclusions: Increased FDG uptake of carotid plaques reflecting high inflammatory condition might
be specific surrogate markers for the subsequent ischemia.
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Analysis of infarct patterns in the stroke patients with patent foramen
ovale
Kitae KIM, Joon Hyun BAEK, Dong Hoon SHIN
Department of Neurology, Gachon University Gil Medical Center, Incheon, Korea

Purpose: Patent foramen ovale (PFO), a persistence of the embryonic defect in the interatrial septum, is
found in 25% of the general population. The role of patent foramen ovale (PFO) as a risk factor for
stroke is still controversial. To find out the role of PFO in the stoke mechanism, we investigated the
clinical and magnetic resonance imaging (MRI) findings in stroke patient with PFO.
Methods: Consecutive patients over 2 years, who were diagnosed with stroke and PFO at the Gachon
University Gil Hospital, were analyzed. We divided into three groups, as follows: (1) highly associated
with PFO (CE, multiple acute ischemic lesions on diffusion-weighted image without the stenosis of
relevant artery, n=25), less likely associated with PFO (LAD, acute ischemic lesions within the territory
with the stenosis of supplying artery, n=20), undetermined associated with PFO (SAD, acute ischemic
lesions in perforating artery territory without the stenosis of relevant artery, n=17). We compared the
clinical, laboratory parameters, and MRI patterns among the three groups.
Results: Study population (n=62) had a mean age of 49.7±9.1. There was no statistically significant
difference of prevalence of well-known risk factors such as hypertension, diabetes, hyperlipidemia,
smoking, and previous history of stroke/coronary artery disease among the groups. The pulse wave
velocity of SAD group showed the greater tendency than other CE and LAD groups (1791.2±734.7 vs.
1562.7±287.8, 1583.8±223.6, respectively, p=0.519). Lesion patterns of CE group which mostly affected
in paracentral lobule, lingual gyrus, thalamus, posterior inferior cerebellar artery territory, and scattered
cortical area were definitely different from LAD group which mostlyinvolved in centrum semiovale
including the internal borderzone, caudate nucleus, striatum, putamen and insular lobe. LAD group
shared a part of portion of infarct patterns in the deep perforating artery area such as lenticulostriatal
artery territory with SAD group.
Conclusions: In 40.3% of the stroke patient with PFO, PFO seemed to play a important role in
development of stroke. PFO may be the incidental findings when the lesions were found in the internal
borderzone with relevant artery stenosis and deep perforating artery area without relevant artery
stenosis.
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Simple MR angiographycan assess hemodynamic impairment in
patients with carotid artery occlusion
Kangho CHOI, Dongseok OH
Neurology, Chonnam National University Hospital, Gwangju, Korea

Purpose: Visualization of the middle cerebral artery (MCA) flow on single slab 3D time-of-flight (TOF)
MR angiography (MRA) can reflect blood flow velocity. The velocity in the MCA may correlate with
cerebrovascular reactivity (CVR) to acetazolamide, which can be used to assess hemodynamic
impairment. The purposes of the present study were to compare the signal intensity of the MCA on
MRA versus CVR quantified by perfusion single-photon emission CT (SPECT).
Methods: This study included 42 patients aged 55 to 85 years (mean age, 67 years) with occlusion in the
cervical portion of the internal carotid artery (ICA). Signal intensity of the MCA in the intracranial
MRA was visuallyclassified into the 4 grades according to the ability to visualize the MCA. SPECT-CVR
was also calculated by measuring cerebral blood flow before and after acetazolamide challenge. Using the
same method, we studied 10 subjects without ICA and MCA occlusion to obtain control values.
Results: CVR was significantly lower in patients with MRA grade B, C, D than in those with MRA grade
A (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 control 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: Our study demonstrates that a simple MRA method can assess hemodynamic
impairment with a high positive and negative predictive value. Therefore, the results of this study
suggest that the patients of ICA occlusion with the reduced signal intensity of the MCA should be
carefully managed.
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Dural arteriovenous fistula secondary to bilateral sigmoid sinus
thrombosis
Shi Nae KIM, Joong Hyun PARK, Jeong Yeon KIM, Jae Hyeon PARK
Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: Dural arteriovenous fistula (DAVF) is an infrequent variety of cerebrovascular disease and
accounts for 10 to 15% of all brain arteriovenous malformation. While the cause of a DAVF is not always
clear, the common predisposing factor appears to be cerebral venous thrombosis (CVT). The surgical
and endovascular techniques have proven efficacy for symptomatic DAVF.
Methods: We report a patient of DAVF secondary to bilateral sigmoid sinus thrombosis who had
fluctuating neurologic symptoms.
Results: A 69-year-old woman with a history of hypertension admitted to hospital due to a transient left
hemiparesis and dysarthria 1 day ago. On admission, she was well oriented but complained of a
headache and tinnitus of left ear. On neurologic examination, she had mild dysarthria, left central type
facial palsy and hemiparesis, and papilledema on both eye. Brain MRI showed multifocal high signal
intensity lesions in left occipital and bilateral frontal cortex areas on diffusion-weighted image.
T2-weighted MRI showed multifocal dilated cerebellar and meningeal veins. She sequentially had
confusional mentality and a conventional cerebral angiography confirmed a thrombosis of the bilateral
sigmoid sinus and DAVF at bilateral occipital area causing retrograde flow within superior sagittal sinus
and bilateral cortical veins (Borden type 2). She had no history of coagulopathy or other systemic
disease. Systemic investigations, including electrocardiography, chest X-ray and blood tests for
coagulopathy were normal. She was treated with anticoagulation for the venous thrombosis and her
headache was marked improved. However, she experienced the fluctuation of neurologic symptoms
(confusion, memory impairment, postural tremor and gait disturbance).
Conclusions: There are two possible mechanisms to contribute for fluctuating neurologic symptoms in
this patient. First, regardless of the initial anticoagulation therapy, insufficient venous recanalization
might not solve venous hypertension. Second, fluctuating neurologic symptoms also might be the result
of the retrograde venous reflux. These two mechanisms should not be seen as being in competition but
rather they seem to be same pathomechanisms; Venous hypertension.
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Posterior reversible encephalopathy syndrome after massive transfusion
in a patient with postpartum vaginal hematoma
Kyeong Yeol CHEON, Dae Sup BYUN, Jae Hyeon PARK
Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: Posterior reversible encephalopathy syndrome (PRES) is a clinical and radiological syndrome
characterized byheadache, potentially reversible neurological deficits and the presence of vasogenic
edema in different areas of brain parenchyma. PRES has been described in various clinical settings, such
as severe hypertension, eclampsia, and chemotherapy. Transfusion related PRES are rare.
Methods: We report a patient with postpartum vaginal hematoma who manifested PRES after massive
packed red blood cell transfusion confirmed by brain MRI and clinical features.
Results: A 34-year-old woman gravida 1, para 1 admitted for surgery of postpartum vaginal hematoma,
rectum repair, sphincter repair. Twelve hours ago, she was delivered. After delivery her uterine
contraction was poor and vaginal bleeding was persistent. On admission, her hematocrit was at 27.2%,
and her hemoglobin was at 9.0 g/dL and platelet was 62,000/uL. During 2 days including surgery, she
received 18 packed red blood cell transfusion and 10 packed fresh frozen plasma, 8 packed platelet
concentrate.Her hematocrit and hemoglobin increased 41.1% and 13.9 g/dL, and platelet increased up
to 78,000/uL. After 2 days of the transfusion, she had a left eye ball deviation and 5 min prolonged
confusion. Her blood pressure was normal, and no other contributing factors for PRES were found.
After 5 min, she had no discomfort and no neurologic deficit. Brain MRI showed regional T2 signal
change in right occipital lobe including cortex, and small signal change in left occipital lobe.
Conclusions: In this case, some relation may have existed between late postpartum eclampsia and
PRES, but the pathogenesis remains unclear. Although blood transfusion is a common procedure with
rare neurological complications, great caution should be taken with anemic patients because a rapid
elevation in hemoglobin may precipitate PRES.
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A case of bilateral INO with ipsilateral facial palsy in medullary
infarction
Sook Young ROH1, Hyun-jeung YU1, Ku-eun LEE1, Hyun Seok KANG1, Hyun Kyung KIL2, Yoon
Hee KIM3
1

Neurology, Bundang Jesaeng General Hospital; 2Opththalmology, Bundang Jesaeng General Hospital;

3

Neuroradiology, Bundang Jesaeng General Hospital, Sungnam, Korea

Purpose: Internuclear ophthalmoplegia (INO) has diagnostic value in determining the site of the
lesion. INO is frequently accompanied by a variety of other neurologic deficits due to extension of the
medial longitudinal fasciculus (MLF) lesion into adjacent brainstem structures.
Methods: We experienced a case of bilateral INO with ipsilateral facial palsy in posterior horn of
medulla infarction.
Results: A 78-year-old male patient was admitted for vertigo. Neurologic findings showedbilateral INO
with rotatory nystagmus, ipsilateral abduction palsy and peripheral facial palsy. Diffusion weighted
image (DWI) revealed acute infarction in posterior horn of left medulla. Rotatory nystagmus on
contralateral abducting eye were improved within 7 days. The ipsilateral medial and lateral gaze
limitation and peripheral facial palsy persisted for several months.
Conclusions: We suspect that a lesion that involves the sixth-nerve nucleus, facial nerve fibers and the
interneurons of the MLF near the posterior horn of medulla resulted in the combination of bilateral
INO with ipsilateral abduction limitation and peripheral facial palsy. His rotatory nystagmus on
contralateral abducting gaze resolved rapidly.
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The association between cerebral artery calcification and cortical gray
matter volume
Young Chul YOUN, Ko-woon KIM, Kwang-yeol PARK
Neurology, Chung-Ang University Hospital, Seoul, Korea

Purpose: We previously reported that cerebral artery calcification was associated with white matter
hyperintensities which is presumed to be caused by chronic hypoperfusion. The aim of the present study
was to investigate the association between cerebral artery calcification and the volume of cerebral
cortical gray matter.
Methods: We identified 426 consecutive patients with acute ischemic stroke or transient ischemic
attack who visited our hospital and underwent CT angiography and MR imaging from September 2009
to January 2011. The hemispheres with territorial infarctions were excluded. A total of 174 hemispheres
from 130 patients were finally enrolled and analyzed. The calcification of internal carotid artery (ICA)
on CT angiography was assessed. Hemispheric volumes were measured using Voxel Based Morphometry
(VBM) and the Individual Brain Atlases using Statistical Parametric Mapping (IBASPM) toolbox.
Relative cortical volume was calculated as follows: absolute hemispheric cortical volume/absolute
hemispheric total brain volume {(gray matter+white matter+CSF volume)/2}. The association between
hemispheric relative cortical volume and ipsilateral cerebral artery calcification was assessed by using
Student’s t-test and Chi-square test.
Results: The stroke patients ranged in age from 29 to 89 (65±12.0). Calcification in ICA was found in
110(63.2%) hemispheres. The relative hemispheric cortical gray matter volume was lower in the
hemispheres with ICA calcification than those without ICA calcification (26.9±2.8 vs. 28.0±2.7 (%),
p=0.017).
Conclusions: Our study showed that cerebral artery calcification is associated with ipsilateral
hemispheric cortical gray matter volume atrophy. We presumed that limitation of vasodilation could be
the potential mechanismaccounting for the association of gray matter atrophy and arterial calcification.
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Can you distinguish SVD from AD with CVD with MRI and
neuropsychological findings?
Yong S. SHIM, Dong-suk SHIM
Neurology, The Catholic University of Korea, Seoul, Korea

Purpose: Contrary to usual vascular dementia(VaD), subcortical vascular dementia(SVD) has a
relatively homogenous characteristic, and may show slow progression of cognitive dysfunction instead
of abrupt onset or stepwise deterioration. Therefore, it can be difficult to differentiate SVD from
Alzheimer’s disease(AD).reports say that pure VaD is infrequent, while combined AD with
cerebrovascular disease(CVD) more common. Medial temporal atrophy(MTA) on magnetic resonance
imaging(MRI) has been proved as a sensitive marker of AD. We hypothesized that there would be the
difference of MTA ratings between AD with CVD and SVD. The major goal of this study is to investigate
whether there would be any difference, for example, MTA rating or memory and executive function,
between two groups.
Methods: Participants were recruited from St Mary’s Hospital and MRI 300 study, whosepatients
would be diagnosed as AD or SVD. A total of 115 patients, who showed such as white matter
hyperintensities(WMH) and lacunae that met the imaging criteria of SVD, were clinically diagnosed
into AD with CVD (n=54) and SVD (n=61) by using the reports of history taking and neurological
examination. Patients with SVD were subdivided into lacunar state (SVD-L, n=24) and Binswanger’s
syndrome (SVD-B, n=37). Demographic data, MRI parameters such as WMH severity, lacunae number,
and MTA rating, and detailed neuropsychological findings including Mini-Mental State Examination
(MMSE) and Clinical Dementia Rating (CDR) were compared.
Results: Mean age of AD with CVD patients (76.57±6.21) was older than that of SVD patients
(72.31±7.88, p=0.001). After controlling for age, other clinical, cognitive and imaging characteristics
were not different. Among SVD patients, mean age of SVD-B patients (74.68±6.23) was older than that
of SVD-L patients (68.67±8.86, p=0.003). In addition to MMSE (16.92±5.44 vs. 20.38±3.51, p=0.005),
Digit span Forward (4.32±0.97 vs. 5.13±1.23, p=0.011), Rey Complex Fifure Test(RCFT) recognition
(14.49±2.34 vs. 16.92±2.69, p=0.002), and Semantic fluency (4.94±3.81 vs. 6.79±3.60, p=0.039) were
more severely impaired in SVD-B patients. Difference of RCFT recognition score was not changed even
after controlling for age and MMSE. Right side MTA was more severe in SVD-B patients (2.41±1.01 vs.
1.88±0.85, p=0.035).
Conclusions: We could not see any differences of MRI and neuropsychological findings between AD
with CVD and SVD. Between two subtypes of SVD, Binswanger’s syndrome showed visual memory
dysfunction and severe MTA, compared to lacunar state, which might be similar to AD findings. Further
elucidation by using autopsy studies could prove the pilot hypotheses from thepresent study.
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Isolated Perfusion lesion in TIA predicts infarction on follow up imaging
in TIA
Jun LEE, Na-young KIM, Se-jin LEE
Neurology, Yeungnam University Hospital, Daegu, Korea

Purpose: Perfusion weighted MRI (PWI) increases the diagnostic accuracy and the prediction of
clinical progression in acute ischemic stroke. Optimal imaging diagnostic evaluation of
transientischemic attack (TIA) has not been established even though high ischemic recurrence in the
first week after TIA. We aim to investigate the yield of combining evaluation of diffusion/perfusion MRI
for prediction of further stroke on follow-up MRI in TIA patient.
Methods: Consecutive patients with a clinical suspicion of TIA and age greater than 18 years were
prospectively enrolled. Baseline multimodal MRI within 36 hours of symptom onset and follow-up
DWI/fluid-attenuated inversion recovery imaging (FLAIR) on the next day and/or 4 to 7days were
performed. PWI lesion was defined by a focal delay on MTT and/or TTP maps. We reviewed clinical
and imaging data and judged the visibility of acute ischemic lesions on DWI, PWI, and FLAIR. The
occurrence of a new DWI lesion on follow-up was defined by comparison with baseline.
Results: We included 120 cases (118 patients) that underwent baseline DWI. We analyzed 94 cases
(70%) that performed baseline DWI and PWI and follow-up DWI/FLAIR. Mean age was 63 years (SD
13) and median ABCD2score was 5 (IQR 3, 5). Median delay from symptom onset to baseline MRI was
261 minutes (IQR 131-587) and to follow up MRI was 5 days (IQR 3, 7). All cases of baseline
DWI-positive (n=20, 21%) showed similar ischemic lesions on the follow-up DWI. %). Initial PWI
captured an ischemic lesion in 38 patients (41%). An acute PWI lesion was detected on both MTT and
TTP sequence in 34 (90%), MTT alone 2 (5%) and TTP alone 2 (5%) Combined DWI and PWI
detected an acute ischemic lesion 42 patients (45%) distributed asfollows: DWI+/PWI+=16 (17%);
DWI+/PWI- 4 (4%), DWI-/PWI+ 22 (23%), DWI-/PWI- 52(55%). Follow-up MRI revealed acute
ischemic lesions in 30 patients. New lesions on follow-up DWI developed in 10 cases of baseline
DWI-negative [9 (40%) in DWI+/PWI+ and 1(3%) in DWI-/PWI-].
Conclusions: Our results suggest that the combining evaluation with diffusion/perfusion MRI can
increase the yield of MRI for prediction of further ischemic lesions in patients with a clinical suspicion
of TIA. In addition they demonstrate that the presence of an isolated PWI lesion is associated with a
new infarction on follow up in 40% of the cases.
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A case of extensive Klebsiella pneumonia meningitis-associated
microbleeds with cerebral infarct
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Purpose: Cerebral microbleeds (CMBs) have been defined as multiple ovoid foci of marked loss of
signal intensity on T2*-weighted, gradient-recalled echo MRI. The CMBs have been noted in healthy
elderly, ischemic cerebrovascular disease, intracerebral hemorrhage, cerebral amyloid angiopathy, and in
cerebral autosomal dominant arteriopathy with subcortical infarcts and leukoencephalopathy. The
CMBs have also been described as a feature of staphylococcal meningitis. To our knowledge, there are
no reports for Klebsiella meningitis-associated microbleeds, we present a patient with cerebral infarct
with extensive CMBs which show different patterns on brain imaging from other meningitis.
Methods: We performed brain MRI of this patient. We analyzed corresponding lesions by using FLAIR
and Gradient-echo MR images.
Results: A 66-year old man was admitted to hospital with a five day history of fever, loss of appetite and
vomiting. On admission his temperature was 38.2℃. He was drowsy and had meningism. Serum
analysis revealed leukocytosis with thrombocytopenia. Cerebrospinal fluid (CSF) analysis showed 1,901
white blood cells/mm3 (80% neutrophil), protein 150mg/dL, and glucose 44 mg/dL versus blood
glucose 124 mg/dL. Fluid-attenuated inversion recovery(FLAIR) MR images showed multifocal high
signal intensities on basal ganglia, cerebellum and cerebral cortex. Transaxial T2*-weighted gradientecho MR images revealed scattered microbleeds predominantly at basal ganglia and deep gray matter.
CSF cultures grew Klebsiella pneumonia and he improved clinically with a ten-day course of intravenous
ceftriaxone with vancomycin. One month later, follow-up FLAIR MR images showed no abnormal
signal intensity but gradient-echo MR images still showed multiple microbleeds.
Conclusions: In adults, Streptococcus pneumoniae and Neisseria meningitides are the commonest
causes of bacterial meningitis. Bacterial meningitis caused by Klebsiella pneumonia is uncommon but
some cases have been reported, especially in Taiwan. In previous reports, meningitis-associated
microbleeds are located at corticomedullary junction. But, the CMBs of this patient is predominantly
located at basal ganglia and deep gray matter. Further studies to characterize the associated significances
of CMBs in different meningitis populations are needed. And the CMBs with infarct of this patient may
be result from neurovasculitis which is the result of either direct angioinvasion by the microbe or
vascular injury from the host inflammatory response to meningeal infection.
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Purpose: Generally we believe that normal variations of the cerebral circulation are not associated with
stroke. But it is important to understand the appearance of these normal variants, their prevalence, and
their clinical aspects, particularly with respect to the risk of ischemic stroke. We report magnetic
resonance findings ofrare cases of stroke from congenital normal cerebovascular variants.
Methods: Wedescribe two cases of a 61 year-oldwith acute right thalamic infartion(figure 1)a 52
year-old man with acute right paramedian pontine infarction(figure2). Their magnetic resonance scans
show normal vascular variations as common trunk of internal carotiod artery and basilar artery.
Results: These two ischemic strokes may be doubtful of the lesion from hemodynamicchange in
vascular anomaly. These cases are suggested as uncommonstrokes of arterial thromboembolism from
thebifurcation site of basilar arteryinternal carotid artery. We belive identified stroke from the normal
variants of persistent carotid-basilar anastomosis.
Conclusions: Normal variants of the cerebral circulation are common. And most such anomalies can
notbe association of clinical importance. Basilar artery which arises directly from internal carotid artery
is a rare normal anomaly. But Thesereports emphasize the importance of accurate diagnosis of ischemic
stroke from hemodynamic derarrangement of cerebrovascular anomaly.
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Klüver-Bucy syndrome following bilateral posterior cerebral artery
Infarction
Seung Min KIM
Neurology, Sangju Red Cross Hospital, Sangju, Korea

Background: Klüver-Bucy syndrome is a rare neurological symptoms including hyperorality
hypersexuality, hypermetamorphosis, visual agnosia and blunted emotional responses . This syndrome
is usually caused by damage of bilateral anterior temporal lobe, especially amygdala. It occurs after
various disease, such as head trauma, herpes simplex encephalitis, hypoxia, hypoglycemia and
neurodegenerative disease. But, cerebral infarction is an uncommon cause.
Case: 61-year-old right handed man with hypertension and smoking history visited our medical center
due to acute confusion and visual disturbance. His vital signs were stable and there were no remarkable
findings in laboratory tests. On physical and neurological examination, the patient’s muscle power and
sensory function were intact, but he showed disorientation and visual field defect on left side. Initial
brain diffusion weighted MRI showed right posterior cerebral artery territory (PCA) infarction
including occipital, medial temporal lobe and thalamus, with right PCA occlusion and left PCA severe
stenosis. He was treated with antiplatelet drugs. He became alert about 7 days later, but still had visual
field defect on left side. About 1 month later he showed emotional change, irritable behavior,
hyperorality, hypersexuality. Follow up brain MRI showed newly developed left PCA territory infarction.
Discussion: Our patients showed characteristic features of Klüver-Bucy syndrome which caused by
bilateral PCA infarction. This case is an example of typical Klüver-Bucy syndrome, resulting from a
disrupted connection between temporal cortex and amygdala on both sides due to cerebral infarction.
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Isolated vestibular nucleus infarction mimicking acute peripheral
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Purpose: Acute vestibular syndrome(AVS) is characterized by rapid onset of vertigo, nausea/vomiting,
and gait unsteadiness lasting days to weeks. Although most AVS is ascribed to acute peripheral
vestibulopathy(APV) due to viral inflammation of the vestibular nerve, some have an acute central
vestibular syndrome resulting from lesions affecting pons or inferior cerebellum. We report a patient
with an isolated vestibular nucleus infarction who presented with acute onset of prolonged vertigo.
Methods: A 78-years-old woman with hypertension developed sudden onset of prolonged vertigo and
imbalance 1 day before admission. On examination, she showed spontaneous right beating nystagmus
following Alexander’s law, but a head impulse test was normal. She did not have dysarthria, limb
weakness, dysmetria or sensory loss. However, she fell to the left when standing. She underwent
vestibular work-up and neuroimaging.
Results: Video-oculography disclosed spontaneous right beating nystagmus, which was attenuated by
visual fixation and augmented by horizontal head shaking test. The test of subjective visual vertical
showed conjugate leftward deviation: -6.8°with the right eye, -11.8°with the left eye, and -8.0°with both
eyes (normal range, -3.0°~+3.0 for each eye). Fundus photography showed a 15°intorsion of the right
eye and 19°extorsion of the left eye (normal range, 0°to 12.6°). Bithermal calori test was normal.
Diffusion-weighted images of the brain documented an acute, tiny infarction involving the left vestibular
nucleus. Magnetic resonance angiography showed no vascular abnormalities. After conservative therapy
with anti-platelet agents, her symptoms and signs improved gradually within 1 week.
Conclusions: The present case suggests that isolated vestibular nucleus infarction should be considered
in the differential diagnosis of central vestibular syndrome without other neurological symptoms or
signs.
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Leptomeningeal high signal intensity and moyamoya vessels on MR
imaging in patients with atherosclerotic moyamoya syndrome
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Purpose: Leptomeningeal high signal intensity (LMHI: ivy sign) has been reported on unenhanced
fluid-attenuated inversion recovery (FLAIR) magnetic resonance (MR) imaging in patients with
moyamoya disease. However, the LMHI in moyamoya syndrome associated atherosclerosis has not been
investigated. We investigated the clinical utility of LMHI and additional basal ganglia moyamoya vessels
on MR imaging in patients with moyamoya syndrome associated with atherosclerotic occlusion of the
middle cerebral artery (MCA).
Methods: We retrospectively analyzed 12 consecutive patients ( 5 males and 6 females) who had
unilateral (n=11) or bilateral (n=1) steno-occlusive lesions in the MCA with basal moyamoya vessels
demonstrated by conventional angiography. Patients ranged in age from 34 to 69 years (mean age, 51.8
years). All patients underwent 3.0-T MR imaging and three-dimensional time-of-flight MR
angiography. The grade of LMHI on FLAIR images was classified as "absent," "minimal," "moderate," or
"marked." The visibility of moyamoya vessels (MMV) on T2-weighted images was graded according to a
4-point scale (none, slight, moderate, or marked).
Results: The degree of LMHI were grade 0 in 5 patients (38%), grade 1 in 6 patients (46%), grade 2 in 1
patient (8%) out of 13 hemispheres. LMHI was most frequently and prominently seen in the frontal and
parietal lobes. The MMV was seen only one patient out of 12 hemispheres (8%).
Conclusions: LMHI on FLAIR images is not prominent and MMV on T2-weighted images is not
obvious in the basal ganglia. These findings suggest that LMHI and MMV are not useful sign in MR
imaging for the diagnosis of moyamoya syndrome associated with atherosclerotic occlusion of the
MCA.
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FDG-PET finding in olivary hypertrophy occurred after brainstem
hemorrhage
Seon-hwa LEE, Sang-won HA, Doo-eung KIM, Jeong-ho HAN, Jea-jeoung JOO
Neurology, Veterans Health Service Medical Center, Seoul, Korea

Background: Up to now, there have been several report on olivary hypertrophic degeneration, but less
known about the actual metabolic status of that. We report the clinical feature and Image finding that
include the FDG-PET of a patient with bilateral olivary hypertrophy.
Case: A 63-year old man visited our hospital with the chief complaint of dysarthria, ataxia, and tremor
of both extremities. He had the past history of hypertension and about year ago there were intracranial
hemorrhage. He present cerebellar syndrome with gait ataxia, both arm and leg incoordination, and
slurred speech. There were mild left hand weakness, digital clubbing in both hands and lower limb
spasticity. On oral examination the patient presented bilateral laryngeal spasm, without clicking sound.
Eye movement and brainstem reflex were normal bilaterally. No other cranial nerve abnormalities were
present. Deep tendon reflex were normal. Brain MRI revealed a hemosiderin staining old hemorrhage at
tegmentum on left midbrain and hypertrophic olivary degeneration of both medullar oblongata. To
investigate the metabolism FDG-PET were conducted and find that metabolic decrease in midbrain and
left cerebellum. Reduced overall metabolism was observed in the midbrain and mild decresed was
observed in both frontal, pariental lobe, left cerebellum.
Discussion: Olivary hypertrophy is caused by lesions in Guillian-Mollare triangle.The Guillian-Mollare
triangle is composed of the ipsilateral inferior olivary nucleus in the medulla, the contralateral dentate
nucleus in the cerebellum, and the red nucleus. Afferent fibers from red nucleus to the ipsilateral inferior
olivary nucleus through central tegmental tract. These fibers travel into the dentate nucleus crossed after
incentral portion of medulla. Finally, dentate fibers enter the superior cerebellar peduncle and cross the
midline and lead to contralateral red nucleus. The positron emissin tomography(PET) with 18F-fluorodeoxyglucose gives reveals decreased metabolism in brainstem and cerebellum.
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Three cases of basilar artery FLAIR hyperintense vessel sign
Won KO, Kwon Duk SEO, Kyung Yul LEE
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Background: FLAIR hyperintense vessel sign (HVS) can be observed within the subarachnoid space
affected by an arterial occlusive lesion. Slow antegrade flow or retrograde collateral circulation has been
suggested as possible explanations for this sign. Contrary to the FLAIR HVS in the anterior circulation,
HVS in the posterior circulation is rarely reported. We report three cases of FLAIR HVS of
vertebro-basilar artery in the patients with acute cerebral infarction.
We reviewed three cases of FLAIR HVS of vertebra-basilar artery.
Case: <Case 1> A 70-year-old man was admitted with vertigo and dysarthria. He had hypertension and
was taking antihypertensive agent and antiplatelet agent (clopidogrel 75mg) because of multiple
intracranial atherosclerosis. Initial NIHSS score was 7. Neurologic examination showed left ophthalmoplegia, right facial palsy and both limb ataxia. Initial brain CT showed low density in both
cerebellum. The MRI & MRA taken 96 hours after the onset showed multiple acute infarction in left
cerebellum, brainstem, right thalamus, both occipital lobes and both vertebral artery occlusion. FLAIR
HVS was observed along the course of the basilar artery. <Case2> A 64-year-old man was admitted with
vertigo and diplopia. He had no hypertension, diabetes mellitus and old cerebrovascular disease.
Neurologic examination showed right horizontal beating nystagmus and left limb ataxia. Initial NIHSS
score is 2. The MRI & MRA taken 23 hours after onset showed acute infarction in left cerebellum and
near-total occlusion of basilar artery. FLAIR HVS was observed along the course of the vertebro-basilar
artery distal to the occlusion site. <Case3> A 39-year-old man was admitted with vertigo and left ear
tinnitus. He had no other medical conditions. Neurologic examination showed right gaze evoked
nystagmus and mild truncal ataxia. Initial NIHSS score is 0. The MRI & MRA taken 16 hours after onset
showed acute infarction in left cerebellum and occlusion of left vertebra artery. FLAIR HVS was
observed within the pathway of the basilar artery.
Discussion: We report three cases of basilar FLAIR HVS. Basilar FLAIR HVSis observed in case of
basilar artery occlusive lesion and it can be used as imaging marker of arterial occlusion, especially in
cases without angiographic examination.
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Perfusion imaging in cyclosporine-induced posterior reversible
encephalopathy syndrome mimicking an ischemic stroke
Han-jin CHO, Sang-min SUNG, Kwang-dong CHOI, Dae-soo JUNG
Department of Neurology, Pusan National University Hospital, Busan, Korea

Purpose: Posterior reversible encephalopathy syndrome (PRES) is a disorder showing reversible white
matter edema in the posterior regions of the brain, accompanied by clinical symptoms ofheadache,
altered mental status, seizures, and visual disturbance. Occasionally, clinician can misrecognize PRES as
an ischemic stroke, especially in cases with acute onset of clinical presentation.
Methods: We describe a patient with PRES induced by cyclosporine-A (CSA), with CT perfusion that
showed the clinically relevant hypoperfused area exceeding the zones of vasogenic edema.
Results: A 49-year-old right handed woman presented with an inability to communicate and
right-sided weakness of sudden onset. Medical history-taking was impossible, but family members
informed that she had suffered from Behcet disease. She was on immunosuppresion with CSA,
prednisolone, and cochicine. On admission, she was aferile and blood pressure was 130/70 mmHg.
Neurological examination revealed mild paresis of the right arm and leg. She was awake and hyperfluent
with intact language production, but was unable to understand spoken and written language,
compatible with Wernicke’s aphasia. Assuming an acute stroke in the left MCA territory, brain MRI was
performed immediately. However, T2-weighted and FLAIR images showed hyperintensities bilaterally in
the occipital cortex, as typically encountered in PRES. DWI detected no evidence of ischemia. Because
of the clinical irrelevance of lesion localization to her symptoms, CT perfusion was performed to
elucidate the possibility of ischemia exceeding the hyperintense lesions on T2-weighted images, which
demonstrated decreased cerebral blood flow, cerebral blood volume, and elevated mean transit time in
the left temporo-occipital lobes consistent with hypoperfusion. Her symptoms improved rapidly after
CSA withdrawal. CT perfusion was repeated that showed most of the previously hypoperfused tissue
was resuscitated.
Conclusions: PRES can sometimes present similarly to an ischemic stroke, such as in our case. Using
perfusion imaging, we found the hypoperfused area, which was relevant to neurological deficit,
exceeding the edematous lesions on brain MRI. Perfusion imaging may be valuable in identifying the
potential hypoperfused lesion that attributes to the symptoms, if a neurological exam is not consistent
with the topographical distribution of vasogenic edema seen in MRI.
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Wernicke's encephalopathy is a neurological disorder of alcoholism and malnutrition caused by a
nutritional deficiency of thiamine. It is characterized by clinical triad of ocular abnormalities, ataxia and
confusion. It mainly affects the mamillary bodies, thalamus and periaqueductal regions. Cerebral cortex
involvement is very rare.
We report a 52-year-old male wernicke's encephalopathy patient with cerebral cortical involvement. This
patient has nasopharynx cancer for 3 months,suddenly developed drowsy mentality and seizure. MRI
was performed. FLAIR image show symmetrical hyperintense lesions in both medial thalamus, both
mammilary bodies,around third ventricle and both pre and post central gyral cortex.
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Purpose: Dural arteriovenous shunts (DAVSs) are acquired lesions of the dura which manifests by high
pressure shunt flow into the venous system. Some cerebral cavernous malformations (CCMs) may be
associated with vascular malformations that occur on the capillary-venous side of the cerebral
circulation. The association between CCMs and DAVSs is not well known.The purpose of this study is
to investigate the relationship between CCMs and DAVSs.
Methods: We retrospectively analyzed 194 consecutive patients diagnosed as intracranial DAVSs. The
patient data had been collected prospectively since 1980 in a neurointerventional database from a single
institution. Patients without digital subtraction angiography (DSA) (n=15) were excluded from this
study for a total of 179 DAVS patients included in this study. The DSA images were investigated for the
location, cortical venous reflux (CVR), multiplicity, and treatment method/result of DAVS.MR images
were investigated for the location, number, and size of CCMs and correlated with the DSA
images.Juxtaposition of CCMs was defined as CCMs in contact with or located within 1cm of the
abnormally dilated cortical vein (>5mm in diameter) considered as venous ectasia of DAVS on MR
images.
Results: Six of the 179 patients with DAVSs presented with coexistent CCMs (3.4%, M : F = 3 : 3, mean
age; 38±22 years). Initial presenting symptoms were hemorrhage (n=3, CCM hemorrhagein 2 cases),
seizure (n=2), and tinnitus (n=1). The DAVSs werecured in one of the patients after endovascular
treatment, partially occluded with persistent CVR in four patients and not treated for a patient without
CVR. Five of the 6 DAVS patientswith CCMs were associated with CVR (83%, Borden type II/III). The
total number of CCMs associated with DAVS was 20. Multiple CCMs (range; 2-7) were seen in four
(66%) of six patients. Eighteen (90%) of the 20 CCMs were located on the ipsilateral hemisphere of the
CVR (n=10) or adjacentto the deep venous reflux (n=8). Five de novo CCMs were detected in 2
patients. All de novo CCMs were located on the ipsilateral hemisphere of the DAVS with CVR or
juxtapositioned to abnormally dilated deep vein.
Conclusions: CCMs may develop in association to DAVSs. The relationship between CCMs and DAVSs
suggests the venous pathogenic origin of CCMs and the role of venous hypertension in the de novo
development of CCMs.
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Intractable posterior circulation infarctions in a young man with
compression of vertebral artery by adjacent bony protrusion
Hahn Young KIM, Ileok JUNG, Hee Jin IM, So-hee PARK
Department of Neurology, Konkun University Medical Cnter, Seoul, Korea

Background: Stroke in youth is rare and patients who go through stroke in their young age may have
certain special causes like connective tissue disease, cerebral artery dissection, cardiac problems, and so
on. Especially, if they went thoughseveral attacks of stroke, there might be higher possibility of
underlying special causes. We present a case of 27-year old man with intractable recurrent attacks of
posterior circulation stroke, even on the various antithrombotic medications. The suspected mechanism
of recurrent stroke might be vertebral artery compression by adjacent hook-shaped protrusion of left
vertebral bone.
Case: A 27 year-old man was referred to our emergency room with sudden vertigo and ataxia developed
8 hours ago. He had historyof recurrent ischemic strokes localized in the territory of posterior
circulation (three times for 5 years). He had no history of conventional vascular risk factors. He was on
the medication of dual antiplatelet agents such as aspirin, cilostazol after the previous stroke. On the
neurological examination, he showed dysarthria and trunkal ataxia without weakness. Laboratory tests
indicating vasculitis were normal and cardioembolism was excluded by intensive cardiological
evaluation. Three-dimensional CT angiography revealed filling defect at the basilar top involving right
SCA origin probably suspected as a thrombus and hook-shaped body protrusion from the basiocciput
near the left lateral thickened tissue of atlas, compressing V3 segment of the left vertebral artery. On
MRI, acute infarction was observed in the left cerebellum of the territory of posterior inferior cerebellar
artery and focal narrowing of V3 segments of the left VA accompanying adjacent inflammation on Gd
enhancement. Compared to the previous MRA performed three years ago, compression of the left
vertebral artery was aggravated. Anticoagulation was started with dual antiplatlet agents. His
neurological symptoms were resolved following several days. To identify rotational vertebral artery
occlusion, MRA in different neck positions was performed according to the neck rotation, including
supine, left, and right head rotation. However, no difference of flow signals on MRA was observed.
Discussion: The probable diagnosis was acute cerebellar infarction caused by the embolism from the
left vertebral artery stenosis due to extrinsic compression by bony protrusion and adjacent inflammatory
tissues.
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A randomized, open, palcebo- and active-controlled, parallel, phase I
study in single center to evaluate CBF after adminitrations during 1 week
of nicergiline compared with placebo in healthy volunteers
Siryung HAN, Sungcheol LIM, Jaeyoung AN, Seongkyung PARK, Youngin KIM
Neurology, St. Vincent's Hospital, The Catholic University of Korea, Suwon, Korea

Purpose: To evaluate cerebral perfusion after administration of nicergoline in healthy volunteers.
Methods: 20 healthy male volunteer were enrolled a randmized, open, placebo- and active-controlled,
paralle study. They were randomly grouped as nicergoline group (n=10) and placebo group (n=10);
with the brain SPECT taken at the initial and after-drug, it was determined that the regions with more
than 50 voxels had statistically significant changes in perfusion.
Results: Comparing with the SPM analysis of SPECT taken initial and after-drug with nicergolin,
significantly increased perfusion was observed in the various areas. Placebo group showed no regions of
increases. There were no differences between the groups in abnormal reactions.
Conclusions: With nicergolin, various regions in the brain SPECT showed results of significant
perfusion increases; this can be considered to be the basis for studies from which clinical effects can be
expected from treatment of stroke patients with nicergolin.
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Background: Anoxic brain injury (ABI) results from a global insult owing to interruption of cerebral
blood supply. The commonly related events in adult are cardiopulmonary arrest, severe hypotension,
trauma, and venous thrombosis. Various patterns of anoxic brain injury that depend on the severity and
duration of the insult have been reported. We report a case that presented with ABI with unilateral
cortical involvement.
Case: A 55-year-old woman collapsed with a chest pain. Her cardiac pulse was restored after 6 minutes
of cardiopulmonary resuscitation (CPR), but she remained comatose and was transferred to our
hospital. An MRI revealed bilateral basal ganglia and right hemispheric cortical lesion, which were
typical for an ABI1, except for the unilateral cortical involvement. A Neck CT angiography showed
severe stenosis in the right proximal internal carotid artery.
Discussion: The characteristics of ABI are bilateralism, selective neuronal necrosis of gray matter,
cortical laminar necrosis of cortical layer 3, and phylogenetic susceptibility of basal ganglia. But in this
case, the unilateral cortical injury might be explained by compromised cerebral blood flow due to
pre-existing carotid stenosis.2This case demonstrated an atypical pattern of ABI depending on a
vascular condition.

246

Poster-091

Primary angiitis of the CNS diagnosed by high-resolution vessel wall
MRI: Pre- and post-treatment findings
Eun Bin CHO, Suk Jae KIM, Jun Pyo KIM, Yun Kyung PARK, Oh Young BANG, Geyong-moon
KIM, Chin-sang CHUNG, Kwang Ho LEE
Neurology, Samsung Medical Center, Seoul, Korea

Background: Primary angiitis of the CNS (PACNS) is a rare form of vasculitis of unknowncauses
resulting in inflammation and destruction of CNS vessels without evidence of vasculitis outside the
CNS. Despite increased awareness and recognition of the disease, PACNS is still poorly understood, and
highly efficient non-invasive modalities for diagnosis are lacked. Recently, high-resolution contrastenhanced vessel wall MRI (CEVW-MRI) is an emerging tool for characterizing intracranial artery
disease. This promising method can be helpful to distinguish PACNS from other mimic disorders. In
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this case report, we present a PACNS diagnosed by high-resolution CEVW-MRI performed at pre- and
post-treatment stages.
Case: A 38-year-old woman presented with transient and recurrent non-fluent aphasia and severe
headache. She delivered a normal, full-term infant three weeks ago, and had no vascular risk factor.
Brain MRI revealed multifocal segmental narrowing of large intracranial arteries without acute ischemic
lesions on diffusion-weighted imaging (DWI). CSF study revealed modest lymphocytic pleocytosis
(WBC 25 cells/mL, lymphocyte 89%), normal glucose, and raised protein concentrations (43.6 mg/dL)
without evidence of infectious or malignant diseases, suggesting aseptic meningitis. There wasalso no
evidence of infection and systemic connective tissue disease in the blood laboratory investigations.
Under suspicion of PACNS, high-resolution CEVW-MRI was conducted and demonstrated smooth
concentric arterial wall thickening and enhancement in the multifocal areas which was compatible with
PACNS [Figure 1 A-C]. With high-dose steroid and immunosuppressant treatment, her symptoms were
resolved. Follow-up CEVW-MRI which was performed at 3 months after treatment revealed significant
improvement of the intracranial arterial stenosis and degree of wall thickening and enhancement
[Figure 1 D-F].
Discussion: Observations from this case report suggest that high-resolution CEVW-MRI might be a
promising modality for diagnosis and monitoring of treatment effects of PACNS.
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A case of the Kluver-Bucy syndrome after bilateral temporal lobe
infarction
Sang Hun YI, Yu Jin JUNG, Tae Hwan NOH, Sang Hyun SON, Jin San LEE, Sung Sang YOON
Department of Neurology, Kyung-Hee University Medical Center, Seoul, Korea

Purpose: Heinrich Klüver, a experimental psychologist, and Paul Bucy described a variety of behavioral
effects after removing both anterior temporal lobes in rhesus monkeys. Now we call these behavioral
change in human as Klüver-Bucy syndrome and it is characterized by excessive orality and hyperphagia,
distractibility, visual agnosia, hypermetamorphosis and hyper sexuality and change in sexual preference.
We report KBS-related hypersexuality in man with bilateral temporal lobe infarction.
Methods: A 70-year-old right-handed man was admitted in April 2011. He was found confused with
left side weakness. In the hospital he had left side weakness, no response to any visual stimulation
without eye contact. He had a tendency to touch everything nearby with his mouth, and eat much food.
And he could not recognized anyone, including his wife or son. And he tampered with everything
nearby. His movements were so persistent and compulsive that the patients had to be restrained. He was
discharge during recovery, but his wife complained his sexual behavior after 6 month later. He became
more sexually active with his wife and masturbated more often.
Results: The EEG showed diffuse slow waves predomination over the bitemporal areas. MRI revealed
acute ischemic infarction in right temporal, parietal, basalganglia and insula area with occlusion of right
cerebral artery and old cerebral infarction left temporal lobe which onset was obscure. Stroke evaluation
revealed hypertension without valvular heart disease or arrhythmia. And other biomarkers were all
unremarkable. Carbamazepine was used and his behavioral symptom was improved.
Conclusions: The exact anatomical basis in humans to produce KBS is still controversial. Most cases
result from bilateral extensive destruction of the temporal lobe, including not only amygdala and uncus,
but also hippocampus, cingulate gyrus, orbitofrontal, insular, and temporal cortices. And many causees
were descripted including traumatic brain injury, epilepsy, herpes simplex encephalitis. But Stroke is a
rare cause for KBS. We report a Klüver-Bucy syndrome following recurrent strokes involving bilateral
temporal lobe.
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Venous infarction caused by thrombosis of vein of labbe
Yeong Chul CHOI, Hyun Jeong LEE, Jae Guk KIM
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: Isolated cortical vein thrombosis (ICVT) has seldom been reported. For cerebral sino-venous
thrombosis, the most common symptom is headache, but it is less common in ICVT as it does not lead
to raised intracranial pressure. Focal epileptic seizures, sometimes with secondary generalization, are
usually the presenting symptom in most case.
Methods: A 78-year-old woman visited emergency room. The morning of admission, her son found
her confused mentality. Physical examination showed right-sided hemiplegia, conjugate eye deviation to
the right, global aphasia. Brain CT revealed high densities at the left parieto-occipital subcortical area.
Magnetic resonance image (MRI) showed a left parieto-temporal hemorrhagic infarction with focal
thrombosis of left vein of Labbe. This was confirmed by MR venography which showed localized
engorged left proximal vein of Labbe with focal severe stenosis. Electroencephalography (EEG) showed
persistent irregular spike and mixed theta to delta slow waves in the left posterior region which evolved
rhythmic fast activities intermittently.
Results: We start to treat intravenous phenytoin and oral levetiracetam without heparinization. Next
day, right-sided hemiplegia and aphasia disappeared. There was no epileptiform discharge at following
EEG. After a week, she was taking an MRI, it showed the well visible left vein of Labbe, with disappeared
previous focal filling defect on post-contrast images.
Conclusions: If focal or generalized seizure followed by hemiparesis, aphasia, or other focal neurologic
dysfunction without headache, ICVT may be considered.
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Cerebral venous thrombosis mimicking migrane
Hyun-jeung YU, Koo-eun LEE, Hyjn Seok KANG, Sook Young ROH
Neurology, Bundang Jesaeng General Hospital , Seongnam, Korea

Purpose: Cerebral venous sinus thrombosis is a rare form of stroke that results from thrombosis of the
dural venous sinuses.Symptoms may include headache blurredand seizure.chronicheadache often is
misdiagnosed as migrane.
Methods: A 37-year-old man visited the neurology department. He had headache for 3years and his
headache was aggravated for 6months. The headache was diffuse and pulsatile. In other hospital, he
studied Brain CT scan anddiagnosed as migrane, 3months ago.
Results: Neurologic examination was normal. Bilateral fundascopy did not show papilledema. Routine
laboratory studies was normal. Brain MRI and MR angiography showed the right simoid sinu and
internal jugular vein thrombosis. After administration of heparin and mannitol, his headache subsided.
Conclusions: We reporta patient with chronic headache, who was diagnosed as cerebral venosu sinus
thrombosis.
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Diffusion abnormality in the deep gray matter may mimic an acute
ischemic lesion
Jin Ok KIM, Hyo Jeong KIM, Soo Joo LEE, Jae Guk KIM
Neurology, Eulji University Hospital, Daejeon, Korea

Purpose: Diffusion weighted imaging (DWI) is based on the sensitivity of MR to microscopic mobility
of water molecules within tissues. DW image together with the ADC map has been widely used in the
diagnosis of acute cerebral infarction, owing to the reliable difference of cytotoxic and vasogenic edema.
DWI has very recently been described and suggested in the differential diagnosis of various non-infarct
lesions of the brain. The hyper-intense on the diffusion trace image was appeared brain abscess,
encephalitis, Creutzfeld-Jakob disease, brain tumor and hemorrhage due to high viscosity, high
cellularity, vacuolization, compartmentalization of water effecting water diffusion, thus changing the
ADC. We experienced case DW high signal intensity with increased ADC at the previous infarct bed.
Methods: A 68-year-old woman presented with generalized tonic-clonic seizure. The convulsion lasted
for three minutes, her mental status was stupor and cranial nerve examination was normal. Other
Neurologic examination reveals left sided weakness. Her past medical history was hypertension, diabetes
and ischemic stroke. Neurologic examination Routine laboratory studies including C-reactive protein
were unremarkable. EEG showed wide spread sharp waves in the right frontoparietal resion.
Results: We checked brain imaging. DW imaging showed wide regional irregular cystic cerebromalacia
containing internal irregular high signal intensity with increased ADC. T1- and fast spin echo
T2-weighted imaging showed internal irregular calcified oldhemorrhagic infarct debris, cortical atrophy,
surrounding reactive gliotic change at the precious large middle cerebral artery territory infarct bed. She
was infusion phenytoin loading dose. Her mental status became alert, neurologic deficit was justas
before.
Conclusions: Because of the heavily T2 weighting of the DW image, lesions with long T2 relaxation
times have artifactual high signal, called the T2 shine-through effect, mimicking restricted diffusion.
This artifact may be overcome by means of higher b values or by the ADC map which does not have
shine-through effect.
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Diagnostic and prognostic value of multimodal MRI in transient
ischemic attacks
Hyun-wook NAH1, Sun KWON2, Dong-wha KANG2, Deok-hee LEE3, Jong KIM2
1

Neurology, Ewha Womans University Hospital; 2Neurology, Asan Medical Center; 3Radiology, Asan Medical

Center, Seoul, Korea

Purpose: To investigate the diagnostic and prognostic value of multimodal MRI in transient ischemic
attack (TIA) patients.
Methods: We prospectively performed diffusion-weighted imaging (DWI), perfusion-weightedimaging
(PWI), and magnetic resonance angiogram (MRA) within 72 hours of symptom onset in 162
consecutive TIA patients. Follow-up DWI was obtained 3 days later in patients who did not exhibit
ischemic lesions on the initial DWI. We documented the occurrence of clinical events (TIA or stroke) in
the 3 months following the initial TIA.
Results: Abnormalities were present on DWI, PWI and MRA in 38.9%, 44.1% and 51.9% of patients,
respectively. DWI combined with PWI could explain 64.8% of the TIA, and the addition of MRA
explained 74%. Abnormalities were present on follow-up DWI in 46.7% of the patients who had no
abnormalities on the initial DWI. Clinical events occurred in 23 patients (14.2%). Symptomatic MRA
abnormality (OR, 6.588; 95% confidence interval, 1.275-34.049; p=0.024) was the only independent
factor associated with clinical events. The symptomatic MRA abnormality showed a sensitivity of 91.3%
and specificity of 54.7% (area under the curve: 0.73 (0.64-0.83)) to predict the clinical event. No patients
with initially normal multimodal MRI findings developed subsequent clinical events.
Conclusions: Multimodal MRI may explain approximately three-quarters of TIA. Patients with normal
initial multimodal MRI findings rarely develop recurrent events, and symptomatic MRA abnormality is
closely associated with clinical events. Multimodal MRI seems to be useful for the diagnosis and
outcome prediction in TIA patients.
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Basilar artery angulations and small deep pontine infarction
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Purpose: Small deep pontine infarction (SDPI) not involving the basal pial surface of the medial part of
the pons has been reported to be related to either small vessel lipohyalinosis or branch atheromatous
disease. Although atherosclerotic brainstem infarction has been reported to occur more frequently in
sides of lessercurvature of the basilar artery, SDPI has not been studied for an association with
angulations of the basilar artery. We hypothesized that basilar artery angulations might be associated
with the SDPI.
Methods: 30 patients with SDPI and 50 control patients were analyzed retrospectively. The control
group was comprised of patients who complained peripheral vertigo, non-specific dizziness, or central
vertigo. An angulation index, a new method which summated the anterior and lateral angulations of the
basilar artery, was used to quantify the tortuosity of the basilar artery. All the patients were examined
with Time-Of-Flight magnetic resonance angiography and the angulation index was calculated using
our own in-house code of polar geometric measurements. Statistical analyses included multivariate
logistic regression, and sensitivity/specificity and area under receiver operating curve (AUC).
Results: There were no significant differences of age, sex, atherosclerosis of the vertebrobasilar artery,
and fetal type circulation between the two groups. The patients with SDPI showed significantly higher
proportions of hypertension and a dominance of the left vertebral artery, and the degrees of anterior
angulation and the angulation index of the basilar artery. Multivariate logistic regression showed that
both hypertension and the angulation index of the basilar artery were independently associated with the
SDPI, adjusting for age, sex, and all the possible confounders. The angulation index of the basilar artery
showed the AUC of 0.763 and with a cutoff value of 21.4, sensitivity, specificity, positive and negative
likelihood ratios were 0.83, 0.62, 2.19, and 0.46, respectively.
Conclusions: Patients with SDPI show higher values of the angulation index, which suggests that parent
basilar arterial tortuosity may cause occurrence of pontine infarction involving posteromedial portion.
The angulation index might be useful to quantify the geometric risk of the basilar artery.
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Development of 3 tesla magnetic resonance image brain template and its
application to normalization of corona radiata infarct in Korean
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Purpose: The recent researches on brain functions and image analysis using MRI, SPECT or PET
include the spatial normalization process of the results of functional images into a standard brain
template. To do this, MNI305, which is Western people’s standard brain template, has been widely used.
Reportedly, however, the brain may be different morphologically and structurally among human races,
so the use of MNI305 may result in inaccurate image and functional analysis.
Methods: In this study, we collected 3-T MR brain images from 88 adult men (33) and women (55) in
their forties to sixties. For the development of standard templates, we used automatically determining
program for seven reference points except inferior point, the image that had the least error from the
mean distances among the reference points was selected as the representative brain image. All images
were spatially normalized into the target, representative brain image, by linear transformation. And
average brain templates were created through averaging the brightness of images.And then, the
differences of normalization results of corona radiata infarct after drawing of region of interests (ROIs)
to MNI305 and our own template were compared.
Results: Korean templates (Figure B) using 3-T MRI showed shorter than the template based on
Caucasian (MNI301 template, Figure A) in length and height. Normalization of the ROIs resulted in
different distribution each other (Figure A and B).
Conclusions: 3-T MRI templates developed in this study will provide the standard for more accurate
anatomical localization. Hereafter, this template may be used for more accurate research on the static
and functional analysis of Koreans’ brain.
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Asymmetry of prominent veins in susceptibility weighted imaging is
associated with poor collaterals in patients with acute ischemic stroke
Mi-young OH, Wi-sun RYU, Chang Heon KIM, Sang Bae KO, Seung-hoon LEE, Byung-woo
YOON
Neuology, Seoul National university, Seoul, Korea

Purpose: Susceptibility Weighted Imaging (SWI) is a high spatial resolution of MR imaging technique.
The magnetic inhomogeneity of SWI indicates increased oxygen extraction in ischemic hemisphere. We
hypothesized that the prominent asymmetry of deep medullary veins(DMVs) between the ischemic and
contralateral lesion might associate with the poor collateral flow, which finally results in more severe
hemodynamic derangement and poor clinical outcome.
Methods: Consecutive 132 patients with acute middle cerebral artery infarction within 6 hours from
symptom onset were included. The DMVs in the region of interests (ROIs) in both ischemic and
contralateral area were evaluated; score 0: no DMV, score 1: moderately visibility of DMVs, and score 2:
obviously visibility of DMVs. Asymmetry is defined as the difference in the scores of DMVs between
both hemispheres. Collateral status on conventional angiography was graded 0 to 4 based on the
ASTIN/SIR collateral flows grading system. Poor collateral flow is defined as grade 0-1. Early
neurological deterioration was defined as an increase in the NIHSS score by ≥4 points during the first 48
hours after admission. Multivariable logistic regression analysis was used to examine the association
between the presence of asymmetry of DMVs and poor collateral flow or clinical outcomes.
Results: Of 132 patients, 74 (56.1%) had asymmetry of DMVs. Asymmetry of DMVs was
independently associated with the poor collateral status (OR; 42.1, 95% confidential interval 1.99-89.81,
p=0.02) after adjusting confounders. Moreover, patients with asymmetry of DMVs were likely to have
more profound infarction growth (OR; 6.01, 95% CI, 1.21-29.88, p=0.03) and also have the early
neurological deterioration (OR; 5.49, 95% CI, 1.21-28.57, p=0.03).
Conclusions: We found that asymmetry of DMVs is independently associated with poor collateral
status and infarction growth in patients with acute middle cerebral artery stroke. It may be a radiologic
surrogate marker of clinical deterioration in these patients.
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Is cognitive function influenced by white matter lesions and APOE
genotype?
Young-kyoung JANG, Mi-hee JANG, Ki-han KWON, Mi Sun OH, Kyung-ho YU, Byung-chul LEE
Neurology, Hallym University Sacred Heart Hospital, Kyungido, Korea

Purpose: It is still controversial that cerebral white matter change (WMC) is implicated in cognitive
dysfunction. The aim of our study was to examine whether thepresence of WMC associated with the
performance in various cognitive domains. In addition, we investigated whether apolipoprotein E
(APOE) genotype influence the association between WMC and cognitive function.
Methods: We subjected 230 persons who visited our memory clinic. All subjects underwent Mini-Mental
State Examination (MMSE) score and comprehensive neuropsychological tests to evaluate the following
cognitive domains: attention, language, visuospatial function, verbal memory, visual memory, and
executive function. We assessed WMC on each brain MR imaging of 230 cases. The presence and
severity of WMC was rated using a Fazekas scale and categorized into three groups: no WMC, mild
(sum of score 1~4), and severe (sum of score 4<) group. Microbleeds was assessed by GRE in 163
patients. Microbleeds categorized according to no microbleeds, 1-4 microbleeds, and 5microbleeds.
Multiple linear regression models were conducted to explore the association of WMC with multiple
cognitive domains after adjustments for age, sex, and educational level. Additionally, we performed
analyses stratified according to APOE genotype.
Results: Two hundred fourteen participants (93.0%) had WMC. 174 (75.6%) had a Fazekas total score
ranging from 1 to 4 and 40 (17.4%) were in severe group. SevereWMC group was older than no WMC
group. Hypertension, atrial fibrillation, and prior stroke history was frequently shown in the severe
WMC group. Higher Fazekas score was shown lower Z score in MMSE and worse performance on
attention, language, visuospatial function, and verbal memory. Sixty two (27.0%) had APOE ε4 allele.
After stratifying according to APOE genotype, we found that severe WHC were associated with MMSE,
attention, language, visuospatial function in APOE ε4 non-carriers, while not associated between WMC
and cognitive function in APOE ε4 carriers. A total 9 of 163 (8%) had MBs. Only visuospatial function
was associated with the numbers of microbleeds. APOE genotype had also no effect on cognitive
function in patients who had microbleeds.
Conclusions: Thepresent study showed the association of WMC with cognitive dysfunction. Especially,
WMC was implicated the performance in multiple cognitive domain in the APOE ε4 non-carrier group.

257

International Conference

Stroke Update 2012

Poster Presentation 2

Poster-101

Is atrial fibrillation always a culprit of stroke in patients with atrial
fibrillation plus ischemic stroke?
Suk Jae KIM1, Soonwook KWON1, Yun Kyung PARK1, Jun Pyo KIM1, Ga Yeon LEE2,
Gyeong-moon KIM1, Chin-sang CHUNG1, Kwang Ho LEE1, Oh Young BANG1
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Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine; 2Cardiology, Samsung
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Purpose: Some of the ischemic strokes in patients with atrial fibrillation (AF) are caused by
noncardioembolic etiologies (AF-unrelated stroke), but not AF itself (AF-related stroke). However, most
clinical trials on the risk of stroke in AF have not distinguished them. We investigated the prevalence and
features of AF-unrelated vs. AF-related strokes in patients with AF plus ischemic stroke.
Methods: Consecutive patients with ischemic stroke within 7 days of symptom onset and with AF were
included. Patients were classified according to SSS-TOAST criteria (Figure). Clinical factors including
CHADS2and CHA2DS2-VASc scores and transthoracic echocardiographic (TTE) findings were
evaluated.
Results: Of 522 patients, 426 (81.6%) were grouped as AF-related stroke and remaining 96 (18.4%)
were classified as AF-unrelated stroke. The two groups had similar CHADS2and CHA2DS2-VASc
scores. However, compared to AF-unrelated stroke, AF-related stroke was independently associated with
female sex (OR, 1.93; 95% CI, 1.09-3.44), sustained AF (OR, 2.02; 95% CI, 1.20-3.42), adequate
anticoagulation at stroke onset (OR, 0.32; 95% CI, 0.13-0.77), and left ventricular dysfunction on TTE
(OR, 2.67; 95% CI, 1.36-5.26). The initial stroke subtype was a strong predictor of the recurrent stroke
mechanism (p<0.001).
Conclusions: AF is not always a culprit of stroke in patients with AF plus ischemic stroke. There are
significant differences in terms of some clinical and TTE parameters between AF-related and -unrelated
stroke.

261

Poster-102

Pathologic findings of deep nuclei and associating behavioral and
psychological symptoms in subcortical ischemic vascular disease
San JUNG1, Sung-hee HWANG1, Helena CHUI2, Chris ZAROW2, Ling ZHENG2
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Purpose: Several studies showed the correlation of degeneration of deep nuclei such as Locus Coeruleus
(LC) with behavioral and psychological symptoms (BPSD) in Alzheimer’s disease. We tried to compare
degeneration of deep nuclei and their association with cognition and BPSD in subcortical vascular
disease (SIVD) to normal control, Alzheimer’s disease, and mixed pathology.
Methods: Autopsy drawn from a longitudinal study of SIVD, AD, ad normal aging. Pathologically-defined
16 SIVD, 20 AD, 10 mixed pathology, and 17 normal control group with age- and education-matched
subjects were studied. Pigmented cell counts of locus coeruleus (LC) in each group and their correlation
with the Mini-Mental State Exam (MMSE) scores, global cognitive function scores (GLOBSC), and the
presence of BPSD ie. psychosis, depression, apathy, anxiety, and aggression.
Results: The neuron counts of LC were not decreased in SIVD compared to age-matched control, in
contrast to AD where significant neuronal degeneration found. The cell counts of LC in both SIVD and
AD were not associated with cognition and CDR scores. Whereas MMSE, GLOBSC showed significant
difference among the all study groups (p<0.0001 for each), behavioral/psychotic symptoms were not
different. The multiple logistic regression analyses showed no pathologic factors were significantly
correlated with BPSD.
Conclusions: We confirmedthat neurons of deep nuclei of LC preserved in SIVD in contrast to AD
where significant neuronal degeneration. We confirmed lack of association between the loss of LC
neurons and BPSD.
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Clinical implications of lesion patterns in small deep infarctions
Dong-eun KIM, Bang-hoon CHO, Jin-heui LEE, Hyun-jung JUNG, Kang-ho CHOI, Tai-seong
NAM, Seong-min CHOI, Seung-han LEE, Man-seok PARK, Byeong-chae KIM, Myeong-kyu KIM,
Ki-hyun CHO, Joon-tae KIM
Department of Neurology, Chonnam National University Medical School, Gwangju, Korea

Purpose: The mechanisms underlying small deep infarcts in the subcortical area are unknown. Infarcts
resulting from the occlusion of the orifice of the branch, branchatheromatous disease (BrAD) tend to
extend to the basal surface, whereas lacunar infarcts (LI) caused by lipohyalinosis usually produce an
island of ischemic tissue within the parenchyma. We hypothesized that the two aforementioned types of
small deep infarcts are distinct clinical entities. In addition, we thought that coronal MRI can be used to
determine whether ischemic lesions in the subcortical area are isolated or linear and extend to the basal
surface.
Methods: This was a retrospective study of acute stroke patients (within 48 hours of symptom onset)
consecutively admitted to our tertiary stroke center between Oct 2007 and May 2012. We included
patients with small deep infarcts in the subcortical area (lesions with a longest diameter < 20mm on
axial DWI). We divided the patients into two groups as follows; (1) those with isolated lesions (IL) were
defined as an IL (with round or oval shape) in the parenchyma and (2) those with linear lesion (LL)
were defined as a lesion extending to the basal surface on coronal DWI. We assessed the neurological
status during admission using the NIHSS scores. Progressive motor deficits (PMD) were defined when
the NIHSS scores increased by 2 or more points from the baseline NIHSS scores during the 5 days after
symptom onset.
Results: This study analyzed a total 248 patients (IL=124 and LL=124). PMD, white matter
hyperintensities, and microbleeds were observed more frequently in IL than LL (p<0.05), whereas
arterial stenosis was more frequent in LL than IL. The independent factor associated with PMD were
lesion diameters on coronal DWI (OR, 1.79; 95% CI, 1.012-1.151); p=0.021) by multivariate logistic
regression.
Conclusions: This study demonstrated that patterns of IL and LL from small deep infarcts had different
imaging and clinical findings. The LL patterns of small deep infarcts have a higher risk of PMD than the
IL patters.
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The etiological mechanism and prognosis according to age in lateral
medullary infarction
Tae Jung KIM1, Hee-joon BAE1, Jeong Ho HONG1, Jihoon KANG1, Min Uk JANG1, Beom Joon
KIM1, Han-yeong JEONG2, Moon-ku HAN1
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Purpose: There is little study on the stroke mechanisms and prognosis according to age in patients with
lateral medullary infarction (LMI). We investigated the pathophysiology and functional outcome of LMI
between young and old age group.
Methods: We enrolled 106 consecutive patients with acute lateral medullary infarction who admitted
within 6 hours from stroke onset Between January 2004 and December 2011. Neurologicaloutcome was
measured by National Institutes of Health Stroke Scale (NIHSS), Barthel Index (BI) and Modified
Rankin Scale (mRS) at 3 months and 1 year. We performed MR or conventional angiography to evaluate
vascular pathology in all patients.
Results: Total of 106 patients was included in the study, with mean age of 61.31±12.17 years and 76
(71.7%) male patients. There were 37 patients in young (<60) and 69 in old age group (≥60).
Hypertension, diabetes and heart disease were frequent significantly in old age group. The presumed
pathogenic mechanisms of infarction were large artery disease in both groups (43.2% in young, 75.4%
in old). But, vertebral artery dissection and small vessel occlusion were predominant in young age
groups (29.7% vs. 2.9%, 24.3% vs 8.7%, p<0.005). The young age group had a better BI at 3mo
(98.65±4.809 vs. 90.29±24.312 p= 0.041) and mRS at 1 yr (0.73±0.871 vs. 1.57±1.736 p= 0.007) and BI
at 1yr (99.05±4.055 vs. 86.81±30.678 p= 0.018 ) but the 3 month mRS was not different.
Conclusions: This observation study suggests that younger group among patients with LMI can have a
good clinical outcome and the vertebral artery dissection was a frequent vascular pathology in young
patients.
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Moyamoya syndrome associated with paroxysmal nocturnal
hemoglobinuria
Tae Won KIM, Jaseong KOO, Si Baek LEE, Min Jeong WANG, Dae-woong BAE
Department of Neurology, The Catholic University of Korea, Seoul, Korea

Purpose: Paroxysmal nocturnal hemoglobinuria (PNH) is an acquired clonal disorder of haematopoietic stem cells. It is clinically characterized by chronic hemolytic episodes, intermittent
hemoglobinuria, bone marrow failure and intravascular thrombosis. Recurrent venous and, less
commonly, arterial strokes are the most prevalent neurological manifestation in patients with PNH. We
report a patient with PNH who presented with a ischemic stroke and angiographic findings of
moyamoya diseases on magnetic resonance angiography (MRA).
Methods: A 30-year-old woman with a history of PNH presented to our hospital due to confusion and
right hemiparesis. Diffusion-weighted MR image showed acute infarction involving both frontal lobes.
MRA showed steno-occlusive lesions at both distal internal carotid artery, proximal middle cerebral
artery and anterior cerebral artery. Blood laboratory examination revealed typical hemolytic anemia
(leukocyte count 2,750/mm3, hemoglobin 8.4 g/dL, platelet count 61 × 109/L, and lactate dehydrogenase
2,709 IU/L). Laboratory tests for hypercoagulability and vasculitis were negative (prothrombin time,
activated partial thromboplastin time, fibrinogen, protein C and S, antithrombin III, D-dimer, activated
protein C resistance, lupus anticoagulant, anti-cardiolipin antibodies, gene polymorphism of clotting
factor V, homocysteine, erythrocyte sedimentation rate, anti-nuclear antibody, anti-neutrophil
cytoplasmic antibody, rheumatoid factor, anti-Ro and La antibody). Antiplatelet drugs were given and
packed red cells transfusion was done. Six months later, she recovered to be free of neurological deficit.
Results: To the best of our knowledge, only 1 case of PNH with angiographic findings of moyamoya
disease has been reported. Chronic prothrombotic state has been proposed for the mechanism of
moyamoya-like changes of cerebral arteries in PNH. Chronic thrombotic events and occlusion caused
by PNH in the nutrient arteries and vasa vasorum which supply the large cerebral arteries can provoke
progressive intimal proliferation resulting in chronic progressive steno-occlusion of cerebral arteries.
Chronic and recurrent subclinical thrombosis also can result in progressive steno-occlusion of cerebral
arteries. These hypotheses are consistent with the result of a recent prospective study in which
prothrombotic disorders were detected frequently in moyamoya disease and moyamoya syndrome.
Conclusions: Our case disclosed that PNH may be associated with moyamoya syndrome.
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Multiple cerebral infarctions with elevated alkaline phophatase
Hyung-jong PARK, Soo-sung KIM, Yeon-soo HA, Jin-seong JUNG, Hak-seung LEE, Hyun-young
PARK, Kwang-ho CHO
Neurology, Wonkwang University Hospital, Iksan, Korea

Purpose: Alakaline phosphatase (ALP)is hydrolase enzyme and responsble for eliminating phophatate
group from many types of molecules such as nucleotides, proteins, alkaloids. ALP have five isoenzyme
groups andis originated bone.is almostelevated with gamma glutamyl tranpeptidase , when bile ducts
are blocked.Elevated ALP also can be detectedin other conditions such as Padget disease, osteomalacia,
late stage of pregnancy or tumor. Tumorous condition can be showed as elevated ALP, lactate
dehydrogenase (LDH)elevation ofliver aminotrasferase.We experienced the case of multiple embolic
cerebral infarction related lung cancer with elevated ALP and LDH.
Methods: A 81-year-old women was admitted to our hospital with 1 day history of left hemiparesis. She
was non smoker. There was only hypertension in her medical history.neurologic examination, she
hadfacial palsy, lefthemianopia, and left hemiparesis.magnetic resonance imaging revealedacute cerebral
infarctionsright middle and posterior cerebral arteryterritory. Echocardiography, chest X-ray, carotid
sonography, transcranial doppler and holter monitoring were all normal. In laboratory examination,
ALP was elevated as 7,340 IU/L and LDH was also elevated as 699 IU/L.ALP isoenzyme electrophoresis,
99% of bone fraction was detected.chest computed tomography, lung cancer was detected in the left
lower lobe with multiple bony metastasis at thoraco-lumbar spine and multiple ribs.
Results: So we diagnosed her multifocal cerebral infarction caused by cancer.
Conclusions: ALPLDH can be elevated at numerous conditions.ALP and LDH is elevated without any
elevation of other enzymes,we should suspect tumorous condition. We experienced the case of multiple
cerebral infarction caused by lung cancer with multiple metastasis.
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Anti-inflammatory effects of cilostazol in patients with silent brain
infarcts
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Purpose: Silent brain infarcts (SBI) are seen on brain computed topography or magnetic resonance
imaging without any clinical symptoms suggestive of transient ischemic attack or stroke. SBI are
associated with the risk of subsequent stroke and dementia. Various inflammatory markers have been
reported to correlate with SBI. After the Cilostazol Stroke Prevention Study, many studies have focused
on anti-inflammatory effect of cilostazol. We investigated the anti-inflammatory effect of cilostazol in
the patients with silent brain infarcts by measuring temporal profile of inflammatory markers.
Methods: We prospectively and consecutively enrolled 26 patients with silent braininfarcts, who agreed
signed informed consent, and then treated with cilostazol (200 mg/day) for 3 months. Several
inflammatory markersincluding macrophage migration inhibitory factor (MIF), stromal cell-derived
factor-1 (SDF-1),vascular endothelial growth factor (VEGF), visfatin, and matrix metalloproteinase 9
(MMP-9) were repeatedly measured at baseline, 1 week, and 3 months.
Results: Levels of MIF, visfatin, and MMP-9 were significantly decreased 3months after cilostazol
treatmentwhen compared with baseline and 1week (p<0.05). There is no significant difference in SDF-1
and VEGF.
Conclusions: After cilostazol treatment for 3 months, MIF, visfatin, and MMP-9 among various
inflammatory markers notably decreased. MIF has been reported as a pro-inflammatory marker by
promoting cell death and facilitating the atherogenesis process. Visfatin stimulates the release of
cytokines and is induced by inflammatory stimuli in cells involved in innate immunity, such as
neutrophils, monocytes, macrophages, and epithelial cells. MMP-9 has been shown to contribute to
blood-brain barrier disruption, infarct formation and hemorrhagic transformation. Therefore, these
factors play important roles in pathogenesis or consequence after ischemic stroke. Based on our
findings, we cautiously suggest thatcilostazol has anti-inflammatory effect affecting inflammatory
markers such as MIF, visfatin and MMP-9 and further investigation about relationship between these
markers and clinical significance is needed.
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Correlation between VEGF, SDF-1α and functional outcome in patients
with acute lacunar infarction in conjunction with silent brain infarction
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Purpose: Stroke is one of the most common causes of chronic disability and death. Although prediction
of stroke outcome is important, outcome predictors still remain unclear. Vascular endothelial growth
factor (VEGF), stromal cell-derived factor-1α (SDF-1α), macrophage migration inhibitory factor (MIF),
and high mobility group box 1 (HMGB1) have been reported to play critical roles in neurovascular
remodeling or mediating inflammation atacute and subacute phase after ischemic stroke. Considering
our previous report showing that stroke severity was reduced in patients with silent infarctions, we
needed to investigate association between silent infarctions and level of biomarkers in acute lacunar
infarction patients.
Methods: From January 2009 to March 2011, 68 consecutive patients with first-ever lacunar infarction
(50%) intracranial and extracranial stenosis, use of rtPA and strokes of other determined etiologies. We
also excluded patients with acute infection, chronic inflammatory disease and cancers. Serum samples
were collected from patients immediately after admission and were stored at -80oC. Serum VEGF,
SDF-1α, MIF, and HMGB1 were assessed with commercially available quantitative sandwich ELISA kit.
Clinical, laboratory, and image findings including NIH stroke scale were obtained at admission and
modified Rankin Scale (mRS) was evaluated after 3 months of stroke onset. A favorable outcome was
defined as an mRS between 0 to 1.
Results: Silent brain infarctions were noted in 31 (45%) of the 68 patients. Patients with silent
infarctions were associated with hypertension (p=0.055) and advanced leukoaraiosis.
Conclusions: In patients with lacunar infarction, previous silent infarctions were associated with
favorable outcome and early increased expression of VEGF. We suggest that association between silent
infarctions and favorable outcome may be affected by expression of angiogenic factors such as VEGF.
On the other hand, the finding that SDF-1α reflecting the severity of lacunar infarctions decreased in
acute lacunar infarction patients with silent infarctions might suggest that lesser SDF-1α may be related
with lesser damage after acute lacunar infarction and then better outcome.

268

Poster-109

Expression of AQP1 and AQP4 in developing rat brain and its
implication on brain edema
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Purpose: Brain edema is a major cause of morbidity and mortality following ischemic brain injury.
However, the ontogeny of water channel proteins has not been fully established during brain
development. The purpose of this study was to investigate the expression of aquaporin 1 (AQP1) and
aquaporin 4 (AQP4) in the developing rat brain.
Methods: Rat brains from 1 (P1)-, 3(P3)-, 7 (P7)-, 14 (P14)-, and 21-day-old (P21) pups were processed for immunocytochemstry.
Results: Expression of AQP1 was primarily observed in the ventricular choroid plexus from P1. The
intensity of AQP1 immunolabeling gradually increased and reached the adult level at P21. AQP4 was
expressed in perivascular astrocyte processes in cerebral cortex. The AQP4 immunostaining was
observed from P1 and gradually increased during brain development. Expression of AQP4 was not
detected in choroid plexus.
Conclusions: AQP1 and AQP4 was expressed in neonatal brains and gradually increased during
development. We conclude that both AQP1 and AQP4 may play an important role in developing brain.
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Two cases of ischemic stroke in the left ventricular non-compaction
cardiomyopathy
Jae Wook CHO, Jong Yun LEE, Min Su HAN, Hye Sung PARK, Im Seok KOH
Department of Neurology, National Medical Center, Seoul, Korea

Background: Left ventricular non-compaction cardiomyopathy (LVNC) is a rare congenital myocardiopathy in which the muscular wall of the left ventricle appears to be spongy and non-compacted,
consisting of a meshwork of numerous muscle bands (trabeculations). It results from the failure of
myocardial development during embryogenesis and associated with thromboembolism, stroke,
arrhythmias and progressive heart failure.
Case: Case 1: A-70-year-old right-handed man with a history of hypertension and myocardial infarction
visited our hospital with weakness involving left arm and leg. Brain diffusion MRI showed multiple
acute infarctions in the right thalamus and occipital lobe. Brain CT angiography was normal.
Electorcardiography showed normal sinus rhythm. Echocardiography showed prominent trabeculation
in LV apex. Ejection fraction was measured to be 25%. Case 2: A-62-year-old right-handed man with a
history of diabetes, hypertension visited our hospital with dysarthria and weakness involving right arm
and leg. Brain diffusion MRI showed acute lacunar infarction in the left corona radiata. Brain MR
angiography was normal. Electorcardiography showed normal sinus rhythm. Echocardiography showed
hypertrabeculation in LV apex. Ejection fraction was measured to be 52%.
Discussion: Stroke with LVNC is not always cardioembolic cause, especially in the absence of AF or left
ventricular systolic dysfunction. But, it is important to be aware of LVNC as a potential source of
embolic stroke.
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A case of primary Sjogren’s syndrome presenting as syncopal episode
with pontine infarction
Min-ji KIM1, In Woo RYOO1, Seung Hun OH2, Ji-man HONG3, Bora YOON1, Sang-jun NA1,
Yong-duk KIM1, Kee Ook LEE1
1

Department of Neurology, Konyang University College of Medicine, Daejeon; 2Department of Neurology, CHA

3
University College of Medicine, Seongnam; Department of Neurology, Yongin Severance Hospital, Yonsei

University College of Medicine, Yongin, Korea

Background: Sjögren's Syndrome (SS) is an autoimmune disease characterized by focal or confluent
lymphocytic infiltrates in the exocrine glands. Central nervous system (CNS) involvement is still a
controversial issue, particularly in regard to its real prevalence. We present a 46-year-old woman having
SS with pontine infarction.
Case: A 46-year-old woman was admitted to our hospital due to right side weakness and dysarthria. She
had no medical illness or smoking history other than first time of syncopal episode three days ago.
Before admitted to hospital, he experienced sudden onset of loss of consciousness for 10 seconds when
standing up from a sitting position. A history of eye and mouth dryness was identified after a close
history examination. Laboratory tests revealed positivity of antinuclear antibodies, anti SS-A (Ro) and
anti SS-B (La) antibodies. Lupus anticoagulant, anti cardiolipin antibody, anti smith antibody, anti
DNA, anti Jo-1 antibody, anti scl-70 antibody, anti RNP antibody, anti-phospholipidantibody,
rheumatoid factor and ANCA were negative. The results of the Schirmer test were positive. Diffusion
weighted images (DWI) showed high signal intensities in the left pons. Magnetic resonance angiography
demonstrated multifocal stenosis of basilarand bilateral vertebral arteries. Brain electroencephalogram
(EEG) was normal. We used anti-coagulation therapy and hydroxychloroquine at a daily dose of 100
mg. One month after symptom onset, her right side weakness and dysarthria were partially improved.
Discussion: Previous research of SS mainly focused on peripheral nervous system manifestations. The
occurrence of CNS involvement with SS is considered to be rare. And, vertebro-basilar artery
insufficiency is one of the recognized causes of syncope. In our case, it was suggested that the CNS
lesions of vasculitis and ischemia also be considered for the differential diagnosis of SS.
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Isolated cerebellar infarction of posterior inferior cerebellar artery
territory: Comparison of unilateral infarction and bilateral infarction
Wook-jin CHOI, Nack-chen CHOI
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Purpose: Bilateral cerebellarinfarction of posterior inferior cerebellar artery (PICA) territory is rare.
Unlike unilateral PICA infarction (UPICAI), bilateral PICA infarction (BPICAI) have attracted little
attention. Comparing with UPICAI and BPICAI, the aim of this study was to verify the etiologies of
BPICAI.
Methods: From January 2009 to March 2012, retrospective study was executed 1,698 consecutive
patients who were registered at stroke center in the Gyeongsang National University Hospital. After 116
patients were excluded due to hemorrhagic stroke, 122 patients (7.7%) of cerebellar infarction were
selected in the remaining 1,582 acute ischemic stroke patients. 42 patients (34.4%) with PICA infarction
who underwent brain MRI and MRA were selected and topographically divided into 2 groups: UPICAI
and BPICAI. The risk factors, concomitant lateral medullary infarction, vertebral artery disease and
TOAST classification were analyzed.
Results: Among 42 patients with PICA infarction, 34 patients (80.9%) had UPICAI while 8 patients
(19.0%) had BPICAI. 8 patients (19.0%) had comcomitant lateral medullary infarction. Age, gender and
risk factors were not significantly different between UPCAI and BPICAI. Among 29 patients who had
vertebral artery stenosis, 11 patients (37.9%) had intracranial vertebral artery stenosis and 10 patients
(34.4%) had extracranial vertebral artery stenosis. Of the 28 patients with vertebral artery hypoplasia, 23
patients (82.1%) had vertebral artery hypoplasia on the same side of PICA infarction. In TOAST
classification, the most common cause in both groups was large artery atherosclerosis. BPICAI tend to
higher association with atherosclerosis, but there were not significantly different between two groups.
Overall, concomitant lateral medullary infarction and vertebral artery disease were not significantly
different between UPICAI and BPICAI.
Conclusions: Risk factors and etiologies were not significantly different between UPICAI and BPICAI.
Intracranial and extracranial vertebral artery stenosis were similar association with an increased risk of
PICA infarction. Ipsilateral vertebral artery hypoplasia were higher associated with PICA infarction on
the same side. Most common etiology of UPICAI and BPICAI was large artery atherosclerosis
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Otolithic dysfunction in cerebellar infarction
Seo Young CHOI, Hyo-jung KIM, Jeong-yoon CHOI, Ji Soo KIM
Neurology, Seoul National University Bundang Hospital, Seongnam, Korea

Purpose: The vestibulocerebellum, especially the nodulus and uvula, is known to modulate otolithic
signals from the utricle and saccule. To determine the role of the vestibulocerebellum in the modulation
of the otolithic function, we measured the ocular tilt reactions (OTR), and cervical and ocular vestibular
evoked myogenic potentials (VEMPs) in patients with cerebellar infarction.
Methods: Forty patients with unilateral cerebellar infarction underwent evaluation of subjective visual
vertical (SVV), ocular torsion, ocular VEMP induced by tapping the brow, and cervical VEMP in
response to air-conducted tone bursts within 2 weeks after symptom onset.
Results: Twenty three (23/40, 58.1%) patients showed abnormal ocular torsion or SVV tilt, which was
contraversive in 13 (56.5%) and ipsiversive in 10 (43.5%). VEMPs were abnormal in 14 (14/40, 30%)
patients (ocular VEMP in 12, and cervical VEMP in 8). Of the 23 patients with abnormal ocular torsion
or SVV tilt, only 5 (5/23, 21.7%) patients showed abnormal VEMPs Of the 17 patients without OTR or
abnormal SVV tilt (17/40, 42.5%), seven (7/17, 41.2%) had abnormal VEMPs (ocular VEMP in 6, and
cervical VEMP in 4). Likewise, the abnormalities of ocular and cervical VEMPs were dissociated in 4
(28.6%) of the 14 patients with abnormal ocular or cervical VEMP.
Conclusions: Otolithic dysfunction is common in unilateral cerebellar stroke, but frequently dissociated
as evaluated by OTR, SVV tilt, and ocular and cervical VEMPs. These dissociations indicate segregation
of the neural structures involved in the modulation of the otolithic signals in the cerebellum.
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A case of meningitis attributed to chronic otitis media with sigmoid
sinus thrombosis
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Background: The intracranial complication of otitis media includes brain abscess, meningitis, cerebral
sinus thrombosis, otitic hydrocephalus, and cortical thrombophlebitis. Sigmoid sinus thrombosis and
meningitis following chronic otitis media is a rare, but potentially life-threatening condition. We report
a case with meningitis attributed to chronic otitis media with sigmoid sinus thrombosis.
Case: A 48 year-old male was admitted with headache, fever, chilling, nauea and vomiting for a week.
He had leftimpairment due to chronicmedia. On neurological examination, he had no other focal
neurological deficit. Laboratory finding revealed white blood cell (WBC) count of 11,200/uL3, platelet
count of 29000/uL, ESR 23mm/hr, CRP 1.2 mg/dL. And routine chemistry tests were otherwise normal.
Cerebrospinal fluid (CSF) was under high pressure (300 mm of water) with 170 cells (mononuclear cell
95%, lymphocyte 5%), protein was 92 mg/dL, glucose was 57 mg/dL and peripheral blood sugar was
108 mg/dL. Brain magneticresonance image (MRI) showed abnormal meningeal enhancement and
severe left otitis media purulenta chronica. Linear filling defect in left sigmoid sinus and abscess
formation around sigmoid sinus were also showed. The patient was treated with intravenous
ceftriaxone, vancomycin and a therapeutic dose of the unfractionated heparin. Fifteen days later, he was
taken to the operating theatre for mastoidectomy and tympanoplasty. Post-operatively, intravenous
ceftriaxone, vacomycin and unfractionated heparin were resumed. After one week of treatment,
symptoms of patient were improved. On the follow-up temporal bone MRI, filling defects and abnormal
meningeal enhancement were also improved.
Discussion: The typical clinical manifestations of chronic otitis media are retroauricular erythema and
swelling, displacement of the auricle, fever, and otalgia. Our case had previous history of chronic otitis
media. There were nothing special or remarkable findings about his symptoms. This case suggests that
meningitis might associated to cerebral venous thrombosis, even patient with otitis media have
intracranial hypertension signs such as headache, vomiting.
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A case of cerebral infarction associated with acute anemia
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Purpose: Several primary hematologic disorders have been associated with ischemic stroke. The main
causes of stroke in the hematologic disorders are coagulopathy or thrombosis. Usually, an anemia itself
was not considered as a cause of an ischemic stroke.
Methods: We report one patient of cerebral infarction associated with severe anemia and discuss the
circumstances that brought about this rare occurrence.
Results: 82 years old female with chronic hypertension visited our hospital with complaints about
headache, chilling sense and jaundice. Initial laboratory finding showed severe anemia (hemoglobin
level was 5.1 g/dL). Under the diagnosis of hemolytic anemia, she was admitted for further evaluation.
On the second day of admission, suddenly her mental status became stuporous. Neurologic examination
revealed left side weakness of MRC grade III and absence of awareness. The brainstem reflex was intact.
Her hemoglobin level was 3.4 g/dL. Magnetic resonance image showed acute cerebral infarction on the
bilateral internal borderzone. But magnetic resonance angiography of cervical and intracranial vessel
showed no obvious abnormality. An electroencephalography was compatible withencephalopathy
(generalized slowing and a lot of triphasic waves). A bone marrow biopsy was done and it showed
myelodysplastic syndrome. Despite of severe anemia, we could not correct the anemia because of
hemolysis and antibody reaction. After the steroid pulse treatment, the hemolysis was stopped and
hemoglobin level increased up to 5.2 g/dL. Neurological status was mildly improved (MRC grade IV left
side weakness, mildly impaired awareness).
Conclusions: Antiphospholipid antibodies and lupus anticoagulants are the most frequently identified
acquired states associated with ischemic stroke. Polycythemia vera, sickle cell anemia, and essential
thrombocythemia are the major disorders of formed blood elements causing stroke. However, there are
only a few previous studies onthe ischemic stroke associated with anemia. The arterial borderzones are
the most vulnerable regions to a fall in cerebral perfusion. Acute anemia may produce cerebral blood
flow insufficiency, reduce oxygen-carrying capacity, and result in distal-field tissue ischemic injury when
hemoglobin level decreases below a critical level, especially in patients with intracranial stenosis.This
severe decrement of hemoglobin produced also hypoxic encephalopathy. In our patient, we believed that
the altered mentality was caused by hypoxic-ischemic encephalopathy rather than cerebral infarction
itself.As like this case, severe anemia can provoke ischemic stroke or progress the stroke. So we always
would pay attention to proper hemoglobin levels of ischemic stroke patients.

275

Poster-116

Posterior inferior cerebellar artery territory infarction associate with
subclavian stenosis
Ji-hyun JUNG, Sung-il SOHN
Department of Neurology, Keimyung University, Daegu, Korea

Purpose: Subclavian artery stenosis can be a cause of significant moras it can lead to symptomatic
ischemic issues affecting the upper extremities, brain and in some cases the heart. Neurologic issues are
typically characterized by vertebrobasilar hypoperfusion. Embolus originating from the left subclavian
artery is usually washed out to the brachial artery. We report a patient with posterior inferior cerebellar
artery (PICA) territory infarction caused by emboli originating from left subclavian artery stenosis.
Methods: A 77-year-old man suddenly developed with vertigo and gait disturbance. He had history of
hypertension and diabetes mellitus and polyvascular disease, including left subclavian artery stenosis,
left common iliac artery, right external iliac artery and left renal artery stenosis four years earlier. Three
years ago, he took brain MRI, MR angiography and carotid MR angiography because of headache and
numbness of left arm. Convention angiography showed moderate stenosis of the left subclavian artery
and normal status of the left vertebral artery. Carotid duplex shows ‘bunny waveform’ in the left
vertebral artery. The brain MRI at admission shows posterior inferior cerebellar artery territory
infarction. MR angiography reveals occlusion of the left vertebral artery. Electrocardiography showed
normal sinus rhythm.
Results: PICA territory infarction was developed in patients under treatment for stenosis of the left
subclavian artery. Cardioembolism and vertebral artery disease as stroke etiology can exclude because of
results of echocardiography, previous conventional angiography and carotid duplex
Conclusions: The case supports PICA territory infarction is caused by subclavian artery stenosis.
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Angiographic findings in patients with moyamoya syndrome associated
with atherosclerotic occlusion of the middle cerebral artery
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Purpose: Moyamoya syndrome is the secondary form of intracranial steno-occlusive arterial disease
that produces basal moyamoya-like vessels. Patients with moyamoya syndrome associated with
atherosclerotic occlusion also sometimes display angiographic features similar to those of moyamoya
disease. However, few studies have evaluated angiographic findings in secondary atherosclerotic
moyamoya syndrome. The purpose of our study was to evaluate cerebral angiographic findings in
patients with moyamoya syndrome associated with atherosclerotic occlusion of the unilateral middle
cerebral artery (MCA).
Methods: We analyzed 25 consecutive patients (15 males and 10 females) who had unilateral
steno-occlusive lesions in the MCA with basal moyamoya vessels demonstrated by digital subtraction
cerebral angiography. Patients ranged in age from 34 to 85 years (mean age, 53.4 years). We evaluated
the side and portion of the moyamoya-like vessels at the base of the brain, other intracranial arterial
lesion, and the degree of leptomeningeal collateral vessels. Leptomeningeal collaterals were graded on a
4-point scale (grade 1, no apparent collaterals; 2, collaterals reached M3 segment; 3, collaterals reached
M2 segment; 4, collaterals reached M1 segment).
Results: The steno-occlusive lesions were found in the proximal (88%) or mid-portion (12%) of the
MCA. The presence of moyamoya vessels was associated with other intracranial or extracranial arterial
stenosis or occlusion in 13 patients (52%). Leptomeningeal collateral scores confined to the MCA were
grade 2 in 5 patients (20%), grade 3 in 14 patients (56%), and grade 4 in 5 patients (20%).
Conclusions: The angiographic findings showed the lesions usually involve the proximal portion of the
MCA and associated with well-developed leptomenigeal collateral vessles. These findings suggest that
moyamoya syndrome associated with atherosclerotic occlusion of the MCA has profuse collateral vessels
due to moyamoya vessels and additional retrograde leptomeningeal flows.
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Cerebral infarction developing after red blood cell transfusion in patient
with iron deficiency anemia
Soonwoong HONG, Moon Ho PARK, Do-young KWON, Jin-man JUNG
Neurology, Korean university Ansan Hospital, Gojan, Korea

Background: Whether red blood cell (RBC) transfusion could be a risk factor of ischemic stroke or not,
is controversial. Also, the exact mechanism by which RBC transfusion due to iron deficiency anemia
could lead to ischemic stroke is as yet poorly understood. We experienced a case of cerebral infarction
after correction of anemia via packed RBC transfusion in IDA patient.
Case: A previous healthy 48-year-old woman visited emergency room (ER) with complaints of dizziness
developing 3 days ago. She had suffered from menorrhagia from 10 years ago. She denied taking any
medication including oral contraceptives. Her family history was negative for any neurological or
hematological conditions. Laboratory analysis showed the patient’s hemoglobin was 6.4 g/dL, hematocrit
23.4 %, ferritin below 1.5 ng/mL, RBCs 3.76×106/uL, MCV 62.2 fL, and MCH 17.0 pg/cell, which all
were below normal limits, suggesting a microcytic hypochromic anemia. The patient also had mild
thrombocytosis with a platelet count of 447,000/μL. She consulted OBGY specialist and was diagnosed
with uterine adenomyosis. She received transfusion of two units of packed RBC and planned to undergo
an elective hysterectomy. After 4 days from transfusion, she revisited ER with suddenly developed
vertigo. Her hemoglobin level was 9.2 g/dL and platelet level was 424.000/㎕at that time. There were no
specific findings on neurological examination. However, brain diffusion-weighted image revealed
diffusion restricted lesion in posterior inferior cerebellar artery territory. No abnormalities were evident
on brain contrast enhanced magnetic resonance angiography. On admission, no evidence of cardioembolism was present although extensive cardiac work-up including transthoracic/transesophageal echocardiography and Holter monitoring. Laboratory examinations about coagulation abnormalities
including prothrombin and activated partial thromboplastin times, antiphospholipid antibodies,
protein C, protein S, plasminogen activator inhibitor-1 and anti-thrombin III, and vasculitis were
unremarkable. She discharged without symptom.
Discussion: Although the pathomechanism of ischemic stroke caused by RBC transfusion in anemic
patients is not unclear, there are some clinical studies suggesting transfusion itself has deleterious effect
on vascular system such as alterations in erythrocyte nitric oxide biology or depletion of 2,3-bisphosphoglyceric acid in preserved blood leading to vasoconstriction and platelet aggregation. We experienced a
case of cerebral infarction after RBC transfusion due to anemia. However, further study is needed to
investigate the causal relationship between ischemic stroke and RBC transfusion.
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Single small deep infarction in patients with atrial fibrillation: Evidence
of lacunar pathogenesis
Pil-wook CHUNG, Yong-shik PARK
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Purpose: Atrial fibrillation (AF) is the most common cause of cardioembolic stroke. However, it is
difficult to clarify whether the small deep infarction is caused by cardioembolism or intrinsic small vessel
disease. The objective of this study was to determine whether the pre-existing small vessel disease
differed according to the presenting stroke subtypes and to determine the factors influencing the
presenting stroke subtypes in stroke patients with AF.
Methods: Of the 1517 consecutive patients with acute ischemic stroke or TIA, we sorted out 176
patients with AF regardless of stroke subtypes. We divided patients into 2 groups (lacunar infarct
pattern group, n=17 vs non-lacunar pattern, n=159) according to the acute infarct pattern based on
diffusion-weighted image. We assessed severity of small vessel disease of the patients by grading white
matter lesions (WMLs), multilacunar state (≥2 chronic lacunes) and microbleeds. Demographic
characteristics, vascular risk factors, and clinical and neuroimaging data were compared between the two
groups.
Results: Patients with lacunar pattern showed more severe WMLs than those with non-lacunar
pattern.of chronic lacunes were significantly higher in patients with lacunar infarct pattern (3.65 ± 3.82
vs 1.11 ± 1.52, p=0.001). Multilacunar states were more prevalent in lacunar infarct pattern group
compared with embolic infarct pattern group (64.8% vs 30.2%, p=0.001). However, presence of
microbleeds were not significantly different. After multivariate analysis, periventricularWMLs (OR,
4.11; 95% CI, 1.97 to 8.59), deep WMLs (OR, 3.24; 95% CI, 1.56 to 6.71) and multilacunar state (OR,
8.19; 95% CI, 2.15 to 31.3) were predictors of lacunar infarct pattern.
Conclusions: Severity ofWMLs and chronic lacunes were independent predictors of incident infarct
pattern, which suggested that patients withpre-existing small vessel disease more frequently presents
with small deep infarction despite the presence of concomitant AF.
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The clinical implications of cerebrogenic myocardial injury in acute
stroke
Sungho AHN, Sunuck KWON
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Purpose: Serum cardiac troponin-I (cTnI) can be increased in acute stroke. It has been hypothesized
that elevated cTnI levels in stroke are due to cerebrogenic myocardial injury (CMI) caused by
sympathoadrenal activation. However, there is still little information for clinical implications of CMI.
The aim of this study was to identify the relationships between CMI and clinical characteristics of stroke
patients.
Methods: We performed a retrospective analysis of 2114 consecutive stroke patients. We excluded the
patients with other conditions for cTnI elevation including acute coronary syndrome, congestive heart
failure, chronic kidney disease and myocarditis. Finally, we divided those selected patients into 2 groups:
1) CMI group: cTnI ≥ 0.06 ng/L; 2) non-CMI group: cTnI<0.06 ng/L. We compared demographics,
stroke severity by the mNIHSS, stroke types and stroke locations. Univariate analysis was used to screen
for predictive factors (p≤0.10) and these variables were entered into the final multivariable logistic
regression model along with gender and age.
Results: Of 2114 consecutive patients, 254 patients (12.01%) were defined as CMI group. CMI was
associated with older age (67.49±12.54 vs 65.35±12.61; p=0.011), ischemic heart disease (11.8% vs
7.4%; p=0.015), higher mNIHSS (8.40±7.29 vs 6.12±6.00; p<0.001) and rapid heart rate (81.48±19.15
vs 77.71±18.02, p=0.005). Gender, hypertension, diabetes, atrial fibrillation, hyperlipidemia, stroke
location, stroke type, and blood pressure had no significant association with CMI. In logistic regression
analyses, CMI was significantly associated with ischemic heart disease (OR 1.81; 95% CI 1.17-2.80),
mNIHSS (OR 1.05; 95% CI 1.03-1.07), heart rate (OR 1.01; 95% CI 1.00-1.02) after controlling for
gender and age.
Conclusions: This study showed that the patients with severe neurological deficits, ischemic heart
disease, and rapid heart rate were predisposed to CMI. These findings support that abnormal sympathetic activations are important in CMI and these reactions are related with severity of stroke and
vulnerability of heart against ischemic insult. Further prospective studies are needed to evaluate the
clinical significance of CMI in acute stroke patients.
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Infarction volume in patients with atrial fibrillation: the impact of left
ventricular diastolic function
Wi-sun RYU, Byung-woo YOON
Neurology, Seoul National University Hospital, Seoul, Korea

Purpose: Atrial fibrillation (Af) is an important risk factor for stroke. In clinical practice, however, we
encounter a wide spectrum of stroke due to Af, ranging from negligible symptom to severe stroke
leading to death. The stroke severity is closely related with infarction volume that is largely dependent on
size of emboli. In the present study, we investigated the predictors of infarction volume in Af patient,
focusing on left ventricular diastolic dysfunction (LVDD).
Methods: A consecutive series of patients with ischemic stroke due to Af were included. Among 102
patients, we excluded the patients without brain MRI and echocardiography. Further, we excluded
patient with valve replacement surgery, pacemaker insertion, and other heart diseases. Finally, 81
patients were included for the analyses. Infarction volume on diffusion-weighted image was measured
using semiautomated method. Because of skewed deviation, infarction volume was log-transformed. We
designated those values >1 SD above the log-transformed mean value as large infarction volume. Given
that the ratio of mitral peak velocity of early filling (E) to early diastolic mitral annular velocity (E') (E/E'
ratio) is best correlated with LVDD in prior studies, we used E/E’ ratio as a surrogate maker.
Results: Infarction volume ranged from 0.03366cm3(median 12.23cm3). Fifteen patients (18.5%) were
designated as having large infarction volume. Risk factor profile was not different between two groups,
including traditional risk factors. However, mitral deceleration time (cm/sec) (173 vs. 307, p<0.001) and
E/E’ ratio (14.3 vs. 20.3, p<0.001) were greater in patient with large infarction volume. Linear regression
showed a signification association between E/E’ ratio and infarction volume (Figure). When divided the
patient by median E/E’ ratio(13.5), only 1 patient (2.5%) in below median E/E’ ratio had large infarction
volume. In contrast, 12 patients (30%) in above median E/E’ratio had large infarction volume.
Multivariable analysis demonstrated that E/E’ ratio is independently associated with large infarction
volume (adjusted OR per 1 increase of ratio, 1.11; 95% CI, 1.03 to 1.20). Furthermore, area under curve
of E/E’ ratio in the prediction of large infarction volume was 0.786 (95% CI, 0.698 to 0.875).
Conclusions: We found that LVDD is independently related with large infarction volume in acute
ischemic stroke related to Af. LVDD increases left atrial pressure and gives rise to flow stasis in left
atrium which, in turn, may result in larger emboli in left atrium.
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Laboratory aspirin resistance in acute stroke patients who had regularly
taken aspirin: A matched case-control study
Soo Joo LEE, Hyun-jeong LEE, Jae Guk KIM, Youngchai KO, Jung-eun LEE
Neurology, Eulji University Hospital, Daejon, Korea

Purpose: Ischemic stroke may occur in many patients despite of taking aspirin. The laboratory aspirin
resistance has been known a cause of clinical aspirin failure. However, data were limited and conflicting
in acute stroke setting. We assessed the laboratory platelet reactivity in acute ischemic stroke patients
who had already taken aspirin and in chronic aspirin users without recent ischemic events. The purpose
of this study was to determine if the laboratory aspirin resistance may be involved in the development of
acute ischemic stroke.
Methods: We analyzed a series of patients who had acute ischemic stroke (< 24 hours of the onset)
while on aspirin by review of medical history in emergency room. Blood sampling was performed before
initial therapy such as thrombolytic therapy or additional anti-thrombotic drug to evaluate platelet
reactivity at the time of stroke onset. We also enrolled the patients on aspirin showing stable condition
as control group. The platelet reactivity was evaluated by VerifyNow-Aspirin assay.
Results: One hundred fifteen patients with acute infarction and the others matched for age and sex were
enrolled. The response of platelet aggregation-inhibition to aspirin showed a variable distribution of
aspirin reaction unit (ARU) with median and inter-quartile range of 445 [413, 514]. The laboratory
aspirin resistance, which was defined as ARU ≥550 on the platelet function assay, was found in 20
(17.4%) of the patients with acute stroke and in 10 (8.7%) of control group (p=0.079, McNemar’s test).
The mean value of ARU did shows significant difference in two groups (473±82 vs. 459±60; p=0.23,
conditional logistic regression). Initial NIHSS scores did not correlate with the value of ARU (r=0.22,
p=0.12).
Conclusions: The high platelet reactivity related with thromboxane production involving cyclo-oxgenase
may not be a major cause in developing acute stroke despite of taking aspirin regularly. The other
pathways involved in platelet activation/aggregation (ADP, thrombin, etc) should be evaluated in this
situation. The clinical impact of the results remains uncertain; further investigation is needed in study
population with larger sample size.
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Brain specific kinases (BRSKs) are an important mediator of ischemic
stroke
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Purpose: Brain specific kinases 1 and 2 (BRSK1/2, also named SAD-B/A kinases) are serine-threonine
kinases and specifically expressed in mammalian forebrain and implicated in various processes
including cell polarity and cell cycle regulation. ROCKs (ROCK1 and ROCK2) regulate cell polarity, cell
cycle, and cell migration predominantly through enhancing actomyosin contraction and focal adhesions.
Increased ROCK activity is observed in ischemic stroke. To figure out the linkage and contributions
between BRSKs and ROCKs to ischemic stroke, we determined the functions of BRSKs and ROCKs in
Ischemic Stroke. Because the effect of BRSKs and ROCKs on ischemic stroke in vivo has not yet been
studied, we hypothesize that ROCKs and BRSKs signaling pathway may play an important role in
ischemic stroke.
Methods: To determine the role of BRSK1/2 in transient focal cerebral ischemia, isoflurane-anesthetized
WT (C57Bl/6), ROCK1+/- and ROCK2+/- mice (20-22 g) underwent 2h focal cerebral ischemia (Middle
Cerebral Artery Occlusion; MCAO) and induced with an 8.0 nylon monofilament coated with a silicone
resin/hardener mixture introduced into the left internal carotid artery up to the anterior cerebral artery.
Results: Compared to WT mice, Inhibition of ROCK by Fasudil treatment (10 mg/kg, i.p.) decreased
both BRSK1 and BRSK2 in the brain. Unlikely ROCK2+/- mice, ROCK1+/- mice showed decreased
BRSK1/2 expression, decreased infarction volume and improved neurological deficit score.
Conclusions: These finding indicate that ROCK1 deficiency decreased infarction volume in vivo via
BRSK1/2 signaling pathways. These results suggest that inhibition of ROCK1 may have therapeutic
benefits in ischemic stroke viaboth BRSK1 and BRSK2 mechanism.
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The proper choice of arm sling for hemiplegic and hemiparetic patients
Yu Ri SON, Min Ho CHUN, Sook Joung LEE, Jin Hwa YI
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Purpose: The arm slings are largely divided into two different types; one type which supports both arm
and forearm and the other type which supports only the arm of the affected upper limb. Kenny-Howard
(KH) type arm sling (Fig. 1-A,B) is representative of the former and Extension (EXT) type sling (Fig.
1-C,D) is representative of the latter.This study was designed to determine the proper arm sling for
stroke patients according to the motor recovery state by comparing the differences in the effectiveness
and satisfaction between KH type and EXT type sling.
Methods: Hemiparetic and hemiplegic stroke patients, who were within 3 months from stroke onset,
were enrolled in this study.They were randomly assigned to wear either KH or EXT type sling in each
group. We compared KH type sling and EXT type sling in hemiplegic patients group. Also, we compared
these slings in hemiparetic patients group. The vertical distance (VD), horizontal distance (HD) and
joint distance (JD) of the shoulders on the plain AP views were measured initially and 3 weeks after (Fig. 2).
To quantify and to compare their satisfaction, patient who wore the arm slings filled in questionnaires 3
weeks later.
Results: Twenty four hemiplegic patients and twenty one hemiparetic patients were included in this
study. There were no significant differences between the groups on baseline evaluation in hemiplegic
group. The results were same in hemiparetic group. After the treatment, all patients showed improvement
in VD, HD and JD. There were no significant differences of upper limb tone between hemiplegic and
hemiparetic patients after 3 weeks. When the treatment effects were compared between the groups in
hemiplegic patients, changes of VD significant improved in patients wearing KH type sling. There were
no significant differences among changes of VD, HD and JD in hemiparetic group when KH or EXT
type slings were applied. However, satisfaction was higher in hemiplegic group when KH arm slings
were used. In hemiparetic group, patients with EXT type sling satisfied more than the patients who wore
the other sling.
Conclusions: This study showed that KH type sling was more appropriate than EXT type sling in
hemiplegic patients in terms of subluxation and satisfaction. Patients preferred EXT sling more than KH
sling in hemiparetic group. Therefore, we recommend applying these arm slings considering the motor
recovery of the affected upper limb.

284

Poster-125

The effect of functional magnetic stimulation in stroke patients with
chronic constipation
Kwang Jae LEE, Yong-soon YOON, Eun Sil KIM
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Purpose: To evaluate the effect of functional magnetic stimulation (FMS) on Colon transit time (CTT)
in stroke patients with chronic constipation.
Methods: 12 stroke patients with chronic constipation were participated in this study. We evaluated
Modified Bathel Index (K-MBI), Bristol scale and CTT of each patient before and after FMS. The CTT
was evaluated using radio-opaque markers (Kolomark). The markers were given every morning at 9 am
for three days. After four days, plain supine abdominal x-ray was taken. CTT was calculated by the
number and location of radio-opaque markers. The location of markers in x-ray was analyzed by three
divided segment: ascending, descending and rectosigmoid colons. We select the segment where the
highest number of markers remained and appliedthe round coil magnetic stimulator (Biocon-1,000 Pro,
Mcube Technology, Seoul, Korea) onto the corresponding abdomen for 20 minutes with 40 Hz (3
second burst time and 6 second resting time), 1.5T (100%) of intensity for 5 times per week for 2 weeks.
After FMS, CTT was recalculated by the same method and analyzed the statistical significance of the
CTT between before and after the treatment.
Results: The CTT was significantly decreased after FMS. The Bristol scale and Frequency of defecation
were significantly increased after FMS application. However, there was no significant difference of MBI
score before and after the treatment.
Conclusions: This study is suggestive that FMS can be an additional treatment tool for stroke patients
with chronic constipation.
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Comparison of continuous epidural electrical stimulation and
transcranial magnetic stimulation on brain of rat with focal ischemia
Yongsoon YOON, Kwangjae LEE, Jongyoon KIM
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Purpose: To compare between continuous epidural electrical stimulation and repetitive transcranial
magnetic stimulation on the behavioral recovery in rats with photothrombotic stroke
Methods: 24 male Sprague-Dawley rats were pre-trained on a single pellet reaching task (SPRT) and
Rotarod test (RRT) for 14 days, and then received the photothrombotic infarction on dominant
sensorimotor cortex (SMC) to makestroke model. All rats divided into three groups as follows: Electrical
stimulation group (ES), Anodal stimulation (50 Hz and 194 μs duration), which electrode was
implanted over the peri-lesion SMC surface, repetitive transcranical magnetic stimulation group (MS),
received magnetic stimulation (10 Hz, 3 sec stimulation 6 sec interval, 4,000 stimulation per day), and
no stimulation on SMC of sham group (SG). The rats were trained and measured SPRT and RRT for 14
days for rehabilitation after infarction.
Results: 1) There was significant improvement of SPRT and RRT in ES & MS groups in 14 days
stimulation and rehabilitation (p<0.05). 2) SPRT improved significantly from day 9 in ES, and from day
8 in MS (p<0.05). 3) RRT improved significantly from day 10 in ES, and from day 9 in MS (p<0.05). 4)
The ES better in SPRT compare to MS but there was no difference in RRT (p<0.05).
Conclusions: ES with rehabilitation may be considered to be better way in stoke rat model.

286

Poster-127

Robotic-assisted versus conventional gait training on locomotor
recovery in subacute stroke
Deog Young KIM1, Jong Bum PARK1, So Young JOO1, Na Kyung KANG2, Na El AHN2
1

Department and Research Institute of Rehabilitation Medicine, Yonsei University College of Medicine; 2Research

Institute of Rehabilitation Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: To obtain independent walking ability is one of essential post-stoke rehabilitation programs.
Recently, Robot-assisted gait orthosis has been developed, which elicit physiologic movement pattern of
patient’s lower extremities by pre-programmed normal gait pattern. So, we aimed in this study to
investigate the effects of 4 weeks robot-assisted locomotor training on motor recovery of lower
extremities and walking ability compared with the conventional gait training in subacute post-stroke
non-ambulatory hemiplegic patients.
Methods: 72 first-ever stroke patients who could not walk independently (FAC<2), and suffered within
6 months were enrolled and randomly assigned into 2 groups. The subjects with congestive heart failure,
malignancies, cardiopulmonary dysfunctions, and who could not walk independently before stroke
attack were excluded.Two groups received 30 minutes conventional gait training including Neurodevelopmental Treatment (NDT) basically. The robotic assisted locomotor training group received additional
robotic-assisted gait therapy for 30minutes with Lokomat® (Hocoma AG, Zurich, Switzerland) daily for 4
weeks, and the conventional gait training group received additional daily conventional gait training with
NDT for the same periods. The independent walking ability (FAC≥3), Functional Ambulation Category
(FAC), Motricity index (MI), Fugl-Meyer assessment (FMA), Modified Barthel Index (MBI), Medical
Research Council (MRC) for each lower extremity muscles were assessed before, during (2weeks) and
after training. And the independent walking ability were followed till 3 months.These parameters were
compared between both groups using repeated measured ANOVA with SPSS18.0 (SPSS Inc., Chicago,
IL, USA).
Results: 1) The significant differences could not be found in the independent walking ability (FAC≥3),
FAC, MI, FMA, MBI, MRC scale for each lower extremity muscles between two groups at baseline.2)
After training, robotic assisted locomotor training group can walk independently more frequently than
conventional gait training group (p<0.05).3) FAC, MBI, and FMA, MI, MRC in affected side after
training were improved significantly more than before training in both all groups (p<0.05).4) FMA,
MRC(hip extensors, knee extensor) showed significant greater improvement in robotic assisted locomotor
training group compared with conventional gait training group (p<0.05). But, MBI and MI did not.
Conclusions: The robotic-assisted gait training combined with conventional gait training has some
promising effects to facilitate motor recovery of affected lower extremities, and to obtain the independent walking ability in the subacute post-stoke non-ambulatory hemiplegic patients. This study was
supported by a faculty research grant of Yonsei University College of Medicine for 2012 (6-2012-0024).
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Purpose: To evaluate caregiving time and its association factors in patients with stroke.
Methods: A total of 46 patients who had disability grade 1 or 2 participated in this study and were
interviewed from July 2009 to December 2010. Diary of caregiving time for 24 hours was written by
caregiver. Functional status of each patient was measured with five functional evaluation tools which
were deduced by experienced five doctors with Delphi method. Functional evaluation tools included
daily life function, social life function, cognition function, problematic behavior and rehabilitative
function.
Results: Mean caregiving time of all patients was 580.6 ± 248.0 minutes. The item of ‘Maintenance and
promotion of physical function’ is the longest one among 10 items of caregiving time (34.0%). Total
scores of daily life function, social life function, cognitive function, problematic behavior, and rehabilitative
function were 23.9±6.4, 26.7±5.1, 15.8±3.9, 19.8±0.5, 22.3±4.8, respectively. In stepwise regression
analysis, caregiving time was determined by total score of daily life function.
Conclusions: Total score of daily life function would be strong predictor of caregiving time. Identification of items of daily life function could assist the estimation of careging time ofpatients in coping
with their daily life.
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Purpose: Dopamine is a catecholamine neurotransmitter that modulates neuronal activity in several
brain regions. Ischemic brain injury induced impairment of brain homeostasis and neurotransmission
and manifested in alterations in the levels of neurotransmitters and neurotransmitter receptors. Several
studies showed that there be therapeutic advantage in treating stroke with drug which stimulates central
dopaminergic receptors. The purpose of this study is to evaluate the effect of dopaminergic treatment
strategy at acute ischemic stroke for functional recovery and its pathophysiological role.
Methods: Sprague-Dawley rats were used for the photochemical ischemic animal model. The cortical
photothrombosis were induced in the unilateral sensorimotor cortex. The dopamine group were treated
for 5days after ischemia injury (10 mg/kg, 20 mg/kg, 50 mg/kg, 100 mg/kg) and compared with saline
group. The behavior function was evaluated with beam walking test and cylinder test. The infarction
volume and immunohistochemical study for TUNNEL and NeuN were compared with dopamine group
(100 mg/kg) and saline group.
Results: The motor function was more improved in all dopamine groups during five consecutive days
(p<0.05). Furthermore, there was a significant decrease in cortical infarct volume and apoptotic celldeath
and increased NeuN immunoreactivity in dopamine group(p<0.05).
Conclusions: The early central dopaminergic stimulation induced the functional recovery and decreased
the brain injury after acute ischemic stroke.

289

Poster-130

Correlation of ultrasonography and videofluoroscopic swallowing study
in dysphagic patients
Min-kyun SOHN, Sung-ju JEE, Sang-sook LEE
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Purpose: Videofluoroscopic examination of swallowing is gold standard evaluation of the swallowing
process. Hyoid-larynx approximation are directly associated with bolus passage throught the pharyngealesophageal segment. We explored the reliability of clinical grade of VFSS and ultrasonographic examination of hypoid-larynx approximation.
Methods: Thirty-nine dysphagic patients were enrolled. Of the 39 dysphagic patients, twenty-nine had
ischemic stroke, four had hemorrhagic stroke, three had traumatic brain injury, one had Parkinson's
disease, one had spinal cord injury and one had post-operative state of thyroid cancer. They ulderwant
the VFSS for grading ASHA-NOMS scale and ultrasound examination for measuring hyoid-larynx
approximation.
Results: There was moderate correlation with ASHA-NOMS scale and hyoid-larynx approximation.
Hyoid-larynx approximation was shortend in the higher ASHA-NOMS group than in the group who
were lower scored in ASHA-NOMS scale.
Conclusions: In conclusion, ultrasound can quantitatively measure hyoid-larynx approximation with
good reliability. Hyoid-larynx approximation was significantly reduced in dysphagic patients.
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Reliability of ultrasonographic evaluation of hyoid-larynx
approximation with positional change
So-young AHN, Sung-ju JEE
Rehabilitation, Chung-nam National University Hospital, Daejeon, Korea

Purpose: To evaluate the reliability of ultrasonographic evaluation of Hyoid-Larynx approximation
with positional change in healthy people.
Methods: 20 healthy volunteer(10 men, 10 women) participated in this study. The distance between
hyoid bone and thyroid cartilage was measured by ultrasound in sitting and supine position.
Hyoid-Larynx Approximation was prescribed as the shortest distance between lower tip of hyoid bone
and upper end of thyroid cartilage during swallowing. The transducers was placed in longitudinal
position above midline of larynx which allowed visualization of hyoid bone and thyroid cartilage.
Subjects were then given 5mL of water and swallowed. The imaging was repeated 3 times for averaging
in each position. Using the mean distance at resting and the shortest distance during swallowing, we
calculated relative laryngeal elevation.
Results: There was no significant difference in resting distance between hyoid bone and thyroid cartilage
with positional change. Also, there was no significant difference in Hyoid-Larynx Approximation with
positional change. Both positions revealed identical relative laryngeal elevation.
Conclusions: Ultrasound is a feasible and non-invasive method that assess the laryngeal elevation for
diagnosis of dysphagia. In this study, Ultrasound can quantitatively measure Hyoid-Laryngeal
Approximation with good reliability in positional difference.
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Characteristics of load-dependent working memory network activation
in stroke patients
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Purpose: Patients with stroke often suffer from impairment of the working memory (WM) performances,
especially with high cognitive load task. In this study, we investigated load-dependent activation of
spatial WM network in stroke patients using functional MRI (fMRI) to visualize the neural network
dysfunction reflecting cognitive impairment.
Methods: Ten patients with right hemispheric stroke(7males, mean age 55.0 yrs., stroke duration
16±4ms.) with cognitive dysfunction and 10 healthy volunteers participated. BOLD fMRI data were
collected on a 3T MR scanner (Philips Achieva, Andover, MA, US). Three levels of the spatial WM
tasks(1-, 2- and 3-back) were presented with 0-back task as a control. At each session, a total of 85
whole-brain images were collected using a T2*-weighted gradient EPI sequence (TR/TE=3,000/35msec,
number of slices=35, slice thickness=4mm, matrix=128×128, FOV=220×220 mm). Functional MRI
data were analyzed using the SPM8.
Results: There were a significant main effect of group (p<0.05) and the load of spatial WM on
recognition accuracy (p<0.05). However, there was no significant interaction between group and spatial
WM load on recognition accuracy, indicating both groups were affected by the WM load. Control group
recruited bilateral fronto-parietal network regions that included bilateral middle frontal gyrus (MFG),
inferior parietal lobule (IPL), and precuneus while patients group elicitedactivations in the left
supplementary motor area, inferior frontal gyrus (IFG), MFG, and IPL. Control group demonstrated
load-dependent response in bilateral MFG, superior parietal lobule (SPL), and precuneus. However,
patients showed load-sensitive responses only in temporal pole.
Conclusions: Our results demonstrated that the dysfunction of load-dependent WM performance in
stroke patients was associated with impaired recruitment of task-related WM network regions. Stroke
patients failed to recruit the fronto-parietal regions where healthy control group showed linearly
increased load-dependent activation. The temporal changes of these WM network after rehabilitative
intervention may reflect the neuroplasticity of cognitive recovery at the system level (Supported by a
KOSEF grant (M10644000022-06N4400-02210) and the NRF of Korea grant (No.2011-0016960).
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Purpose: Hyperthermia is a frequently occurring challenged situation to control and associated with a
poor prognosis and high mortality in severe brainstem stroke. A some literature revealed that high
fever(>39℃) with tachycardia(>110 beat/min) developing within 24 hours is correlated with high
probability of death. Mostly, Survivors remain severely disabled state. A few cases reported successful
treatment of central hyperthermia by baclofen.
Methods: Following pontine hemorrhage, a 46-year-old female developed prolonged hyperthermia.
Whole fever work-up, including laboratory tests (complete blood count, routine chemistry, microbial
culture, cerebrospinal fluid analysis, etc.), radiologic study, gave no significant clue for the origin of
fever. And hyperthermia did not respond to any empirical antibiotics or antipyretic agents. A tepid
massage is the only way to control hyperthermia over 38℃. However, body temperatures fluctuated at a
range of 36.7-39.2℃.
Results: We started baclofen administration by 30 mg/day. The body temperatures changed to a range
of 36.6-38.2℃. We raised dose of baclofen to 60 mg/day. The patient`s body temperature reached
normal range and maintained stably without ice pack.
Conclusions: Central hyperthermia following pontine hemorrhage is rarely occurred, caused by failure
of thermoregulatory pathway at brainstem. Preoptic chiasma/anterior hypothalamic nuclei is known as
the center for body temperature control. The efferent signal from the Preoptic chiasma/anterior
hypothalamic nuclei is an inhibitor gamma-amino butyric acid (GABA) to reach ventromedial
hypothalamic nucleus. The signal from the ventromedial hypothalamic nucleus passes through the
periaquaductal gray and reached an “inhibitory center” in lower midbrain. The output from inhibitory
center may reach the raphe nuclei and release GABA in this area. The thermoregulatory signalis
mediated by inferior olivary nucleus and intermediolateral neurons that connect to the sympathetic
chain. The sympathetic chain controls the Brown adipose tissue for nonshivering thermogenesis.
Baclofen, a GABA agonist, may function as an inhibitory signal acting directly on the raphe nuclei in the
medulla. Pharmacological management of central hyperthermia is difficult and antipyretic agents are
usually of no use. Baclofen may be considered on suspicion of central hyperthermia in a patient with
pontine hemorrhage.
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Purpose: Stem cell therapy (SCT) has been proposed for the treatment of neurological disorders.
Although there is insufficient clinical evidence to support its efficacy, unproven SCTs are being
performed worldwide. In this study, we investigated the perspectives and expectations of chronic
ischemic stroke patients and physicians about SCTs.
Methods: A total of 250 chronic ischemic stroke patients were interviewed at 4 hospitals. Structured
open and closed questions about SCT for chronic stroke were asked by trained interviewers using the
conventional in-person method. In addition, 250 stroke-related physicians were randomly interviewed
via an e-mail questionnaire.
Results: Of the 250 patients (mean 63 years, 70% male), 121 (46%) responded that they wanted to
receive SCT in spite of its unknown side effects. Around 60% of the patients anticipated physical,
emotional, and psychological improvement after SCT, and 158 (63%) believed that SCT might prevent
strokes. However, physicians had much lower expectations about the effectiveness of SCTs, which was
not in line with patient expectations. Multivariate analysis revealed that male gender (OR: 2.00, 95% CI:
1.10-3.64), longer disease duration (OR: 1.01, 95% CI: 1.00-1.02), higher modified Rankin Scale score
(OR: 1.30, 95% CI 1.06-1.60), and familiarity with stem cells (OR: 1.86, 95% CI: 1.10-3.15) were
independently associated with wanting SCT. The major source of information about SCT was television
(68%), and the most reliable source was physicians (49%).
Conclusions: Patients have unfounded expectations that SCT will improve their functioning.
Considering our finding that the major source of information on stem cells is media channels but not
the physician, to decrease patients' inappropriate exposure, doctors should make more effort to educate
patients using mass media with accurate information.
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Kinematic analysis of hyoid and epiglottis movements during
swallowing in stroke patients
Tai Ryoon HAN, Hyeonghui JEONG
Department of Rehabilitation Medicine, Seoul National University Hospital, Seoul, Korea

Purpose: To classify the movement patterns of the hyoid bone and the epiglottis during swallowing in
stroke patients by kinematic analysis, and investigate the relation between the movement patterns and
the incidence of aspiration and penetration.
Methods: One hundred twenty-one stroke patients with less than 3 months from onset of dysphagia
symptoms and signs were enrolled. Exclusion criteria were recurrent stroke, bilateral lesion and other
diseases which can cause dysphagia such as local structural lesion and neurodegenerative disease. We
used the video clips with lateral radiographic view recorded on a digital video-capture device during
videofluoroscopic swallowing study (VFSS). By using motion analysis program (APAS®), we analyzed
the position of epiglottis and hyoid bone. Our primary outcome variable is the presence of penetration
or aspiration.
Results: We defined three groups by movement pattern and two kinematic factors (maximal rotation
angle of epiglottis, maximal distance of hyoid vertical movement). Group 1 was normal group who had
normal movement pattern (n=65, n=31). Group 2 was weakness group who had normal movement
pattern but the kinematic factors were less than 10% of normal distributions (n=30, n=27). Group 3
was incoordination group who had abnormal movement pattern (n=26, n=63).The abnormal trajectory
pattern of epiglottis rotation (p<0.05 by Chi-Square test) was related with the aspiration. And the
abnormal pattern of hyoid vertical movement had a trend to relation with the aspiration although
statistically non-significant (p=0.073 by Chi-Square test). The incidence of aspiration was increased in
the incoordination group as compared weakness group or normal group. There was no significant
difference between normal and penetration group.
Conclusions: Our findings suggest that both abnormal epiglottis rotation and abnormal hyoid vertical
movement are important factors for aspiration in stroke patient. We need more caution when
interpreting VFSS result and prescribe diet modification for stroke patients who have abnormal
epiglottis rotation and hyoid vertical movement.
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Purpose: The purpose of this study is to establish a correlation between the modifiedAsworth scale
(MAS) and T-reflex and to demonstrate inter-rater and intra-rater reliability of the T-reflex of the biceps
muscle for assessing spasticity in the patients with stroke.
Methods: Twenty one patients(13 men and 8 women, a mean age of 58.0±13.9 years) with hemiplegia
and spasticity after ischemic stroke were enrolled for this study. The spasticity of biceps muscle was
evaluated by occupational therapist using the MAS. The mean value of manual muscle test of biceps
muscles was 2.3±0.79. Latency and amplitude of T-reflex were recorded from biceps muscles by two
physicians. The onset latency and peak to peak amplitude of mean of 5 consecutive T-reflex were
measured. The examinations were carried out by two physicians at same time to evaluate the inter-rater
reliability. And, one of the physicians performed the examination again after one week to evaluate the
intra-rater reliability. The correlations between MAS and T-reflex and The intra- and inter-rater
reliability of biceps T-reflex were established by calculating Spearman correlation coefficients and the
intra-class correlation coefficients (ICCs).
Results: Amplitude of T-reflex increased with increasing level of MAS (rs=0.464 and 0.573, respectively,
p<0.01). ICCs of latency and amplitude of biceps T-reflex were 0.914 and 0.822. Spearman correlation
coefficients of latency and amplitude of biceps T-reflex were 0.937 and 0.635 (p<0.01).
Conclusions: T-reflex demonstrates a good quantitative measurement for spasticity and shows
acceptable inter-rater and intra-rater reliability which can be used for patients with spasticity after
stroke.
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Purpose: The purpose of this study is to analyze the long-term functional status of first-ever stroke
patients in Korea to provide basic data and useful information for the development of comprehensive
and systematic rehabilitation care for stroke patients.
Methods: This study is a retrospective follow-up study of acute first-ever stroke patients admitted in
Samsung Medical Center, Pusan National University Hospital and Chonnam National University
Hospital for 2 years (from Jan. 2008 to Dec. 2009). Totally, 2,159 patients with acute first-ever stroke
registered in this study. By the stratified sampling method using sex, age, and institution, 349 patients
(16.2%) participated in follow-up assessment. Participants completed face-to-face assessments for the
functional outcome including NIH Stroke scale (NIHSS), Korean modified Barthel index (K-MBI),
Lawton instrumental activities of daily living (IADL), Korean Mini-Mental State Examination (K-MMSE),
Fugl-Meyer assessment (FMA) and Functional Ambulatory Category (FAC). Correlation analysis was
addressed to analyze relationship between functional outcomes and their potential predictors.
Results: The mean duration of stroke was 2.19±0.71 years. The mean age was 62.5 years and ratio of
males to females was 1.36:1. Mean score of NIHSS, K-MBI, Lawton IADL, K-MMSE, FMA and FAC
were 3.3±6.0, 87.1±26.0, 10.2±7.2, 25.1±6.5, 62.6±15.0 and 4.1±16, respectively. For the gender, NIHSS,
K-MBI, Lawton IADL, K-MMSE, and FMA showed significantly higher in female than male patients.
NIHSS, K-MBI, Lawton IADL, K-MMSE, and FMA showed the significant negative correlation with
age. For a residential district, K-MMSE showed higher in urban area than rural area, whereas Lawton
IADL showed higher in rural area than urban area.
Conclusions: This study provides the characteristics of long-term functional status in patients with
acute first-ever stroke and may afford further insights on the management of functional outcome of
Korean stroke survivors (Supported by a fund (2011E3301300) by Research of Korea Centers for Disease
Control and Prevention).
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Purpose: Hemiplegic patients often have fractures, since the bone mineral densities (BMD) in their
affected sides are reduced. According to other studies, bone loss starts in the days immediately and
progressively accrues until the 3rd-4th month after stroke. However, a course of bone loss after stroke
has not been elucidated yet. Previous our preliminary study showed no significant BMD changes of
affected femur after 2 months of stroke (KA_059, JKJSC2011). But that study had some limitation which
was not a reflection of the functional status. So, the aim of this study was to investigate BMD of affected
femur in patients with hemiplegic stroke who had similar functions during the subacute stage.
Methods: We conducted a retrospective study. The subjects were clinically hemiplegic individuals with
a subacute stroke (23 males, 24 females) in rehabilitation units in our hospital. We included similar
function status using Korean version of modified Barthel index (K-MBI). We excluded the patients with
previous gait disturbance, endocrine diseases and drug-related factors such as antiepileptics. Finally, 12
males (mean age; 62.7±2.3 years) and 12 postmenopausal females (64.2±3.3 years) were enrolled. We
measured BMD at affected and unaffected femur using dual energy X-ray absorptiometry.
Results: In 12 males (62.7±2.3 years), the mean duration after stroke was 30.8±3.7 days, body mass
2
index (BMI) was 22.8±0.6 (kg/m ) and K-MBI was 36.5±8.1. The BMD of affected and unaffected side
were significantly different at total hip (affected vs unaffected; 0.949±0.075 vs 0.975±0.082, p=0.007),
but not at femoral neck (0.908±0.165 vs. 0.916±0.119, p=0.875). In 12 postmenopausal females
(64.2±3.3 years), the mean duration was 32.7±6.3 days, BMI was 22.2±0.6 and K-MBI was 34.5±9.9.
The BMD of total hip and femoral neck was not significantly different between affected and unaffected
sides (0.815±0.124 vs. 0.822±0.132, p=0.638, 0.798±0.149 vs. 0.801±0.128, p=0.433). The BMD was not
different between males and females except at total hip of affected side (p=0.006).
Conclusions: This study showed significant BMD changes in affected total hip in males during the
subacute stage. More research is needed to study the reason why there were the differences between
males and females.

298

Poster-139

Effect of cathodal tdcs in post-stroke global aphasia without hemiparesis
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Purpose: Global aphasia without hemiparesis is a typical stroke syndrome due to the dissociation of
language and motor functions, and has a strong demand for speech improvement. We purposed to
prove the effect of inhibitory cathodal tDCS over the right Broca’a area as a rehabilitation remedy for
language impairment.
Methods: A Fifty-one-year-old male patient who suffered from the global aphasia (aphasia quotients:
21%) without hemiparesis (Fugl-Meyer score : 95/97) after left MCA territory infarction 3-month ago
was recruited. Patient completed Korean version of the Western Aphasia Battery (K-WAB) before and
after intervention, and received an intervention of cathodal tDCS (2mA for 20min) over the right
healthy Broca’a area with a left supraorbital anodal location for 10 consecutive days.
Results: There was a significant improvement in the portion of comprehension of K-WAB (86/200 ←
69/200) compared to other portions (fluency, 4.5/20 ← 4.0/20; repetition, 5/100 ← 2/100; naming,
6/100 ←5/100) after intervention, and the type of aphasia was change from global aphasia to Broca’a
aphasia.
Conclusions: Cathodal tDCS over the right Broca’s homologue area can improve language function in
post-stroke global aphasia without hemiparesis, suggesting a need for well designed controlled study in
multiple subjects for scientific evidence.
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Effects of balance control trainer of lower limb (BalPro) in hemiparetic
stroke patients
Seung Deuk BYUN, Jae Hyun NOH, Dong Hyun CHO, Sung Kyung HONG, Zee Ihn LEE
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Purpose: To investigate the training effects on balance and gait ability using balance trainer of lower
limb(Balpro)hemiparetic stroke patients.
Methods: A prospective clinical trial was designed. The subjects consisted of 10 hemiparetic stroke
patients with more than three months duration. In addition to conventional physical therapy (PT), all
subjects were trained with the newly developed balance control trainer of lower limb (BalPro (R),
Man&tel co, Gumi, South Korea) for 30 min/day, 5 day/week, for 2 weeks. We evaluated with clinical
tests including functional ambulation categories (FAC), Berg balance scale (BBS), 6 min walking
distance (6mWT), timed up and go (TUG), Korean-modified barthel Index (K-MBI) and muscle
strengthening of knee extensor (MMTknee) before training and 2 weeks after training in those patients.
Results: After training for 2 weeks, statistically significant improvements were seen in BBS, 6mWT,
TUG and K-MBI (p<0.05).
Conclusions: Balance is essential part of ability in hemiparetic patients. We think newly developed
balance control trainer of lower limb (BalPro) can be a useful tool for improving balance and gait ability
in hemiparetic stroke patients.
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Purpose: Apraxia is a disorder of learned, purposeful action that cannot be accounted for by elementary
motor or sensory, comprehension or gnosis deficits (Kertesz, 1979). While apraxia would appear to be
important target for rehabilitation in stroke survivors, few clinical measures exist to examine limb and
oral apraxia in Korea. Thus, we developed Korean Limb and Oral Apraxia Test (KAT), a comprehensive
assessment for limb and oral apraxia based upon a cognitive neuropsychological model of limb praxis
(Rothie, Ochipa, & Heilman, 1991).
Methods: The tasks included in KAT are classified into four domains, meaningless gestures, intransitive
gestures, transitive gestures, and oral gestures. Two input modalities, verbal command and imitation, are
used to prompt the gesture production for each subtest. Also real objects were additionally used to test
praxis in transitive gestures. The KAT consists of total 118 items of 9 subtests and scoring was between 0
(incorrect) and 3 (correct) points. We standardized KAT in 285 normal adult populations (male 103,
female 282, mean age 54.3). Basic personal information was collected through an interview and we
performed Edinburgh handedness inventory (EHI), K-MMSE and KAT. Subjects who had history of
brain disease, cognitive language disorder, or K-MMSE scores less than 2 percentile of same age group
were excluded. KAT total scores were analyzed according to seven age group and five education levels.
Results: An internal consistency (Cronbach’s α value) of the KAT was 0.871. Mean KAT scores in total
subjects were 339.5. Inverse results were founded between group and education level. Mean total scores
decreased significantly as age increased (r=-0.553, p=0.000), and as education years decreased (r=0.597,
p=0.000). Post-hoc analysis of KAT scores according to age groups classified into 4 groups, 20-59, 60-69,
70-79, and over 80 years and education group into 0, 1-9, and over 10 years of total education.
Conclusions: Newly developed KAT can be used for evaluation of apraxia in brain-damaged patients,
and the standardized data according to age and education levels may provide useful reference values for
interpretation of the results of apraxia.AcknowledgementThis research was supported by a R&D grant
on rehabilitation by Korea National Rehabilitation Research Institute, Ministry of Health & Welfare
(grant number: 2012301).
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Purpose: Impairment of visual perception is the one of the common cognitive dysfunction following
stroke and the incidence was reported to be 30-85%.(Nys et al 2005) Many comprehensive assessment
batteries for visual perception were developed and some tests were adapted for Korean such as Test for
Visual Perceptual Skills (TVPS) and Development Test for Visual Perception (DTVP), however, these
tests were standardized only for the children. Motor free visual perception test (MVPT) is most widely
used in stroke rehabilitation in Korea, and one study reported that 65.8% of occupational therapists use
MVPT as a visual perception test (Park et al 2002). But MVPT was not adapted and standardized in
Korean, thus test application and interpretation depends on an arbitrary decision. MVPT-3 is the latest
version and consisted of 65 items including the visual discrimination, form consistency, visual short
term memory, visual closure, spatial orientation and figure ground. This study was performed to adapt
and establish reference values of MVPT-3 in Korean adults.
Methods: The test instructions of the MVPT-3 were translated and adapted to Korean and
back-translation was also performed by a proficient bilingual. The original stimuli of MVPT-3 were not
changed. Healthy volunteers who aged over 20 years were recruited. People who have previous history of
stroke, neuropsychiatric illness, severe visual impairment, and who have decrement of K-MMSE scores
more than 1 SD as compared to the same age group.
Results: Two hundred eighty two adults participated in this study and mean age and education years
were 54.4 (range; 21-90) and 11.0 years, respectively. Total mean MVPT-3 score is 50.0+9.7 points and
the score significantly correlated with age (r=-0.706, p=0.00) and education years (r=-0.756, p=0.00).
Post-hoc analysis classified age and education years into 5 groups (age; 20-49, 50-59, 60-69, 70-79, and
over 80 years, education; 0, 1-6, 6-9, 9-12, over 13 years).
Conclusions: Visual perception is significantly influenced by age and education. Reference values
provided in this study will help to apply and interpret the MVPT-3 inKorean and evaluation of visual
perceptual dysfunction in stroke patients.AcknowledgementThis research was supported by a R&D
grant on rehabilitation by Korea National Rehabilitation Research Institute, Ministry of Health &
Welfare (grant number: 2012301).

302

Poster-143

Median somatosensory evoked potential is a predictor of type I complex
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Purpose: The objective was to determine whether the abnormal findings of somatosensory evoked
potentials (SEPs) affect the development of type I complex regional pain syndrome (CRPS) after stroke.
Methods: This was a retrospective study conducted from January, 2003, to December, 2007. Seventy
patients were confirmed as CRPS type I, and one hundred and eighty-two patients were assigned to the
control group. The initial clinical data were reviewed including age, gender, main type of stroke
(ischemic or hemorrhagic), lateralization of the lesion (right, left, or bilateral), location (cortical vs.
subcortical, thalamus vs. others), presence of shoulder subluxation (if surpassing 25 mm in vertical
distance), and the development of CRPS. SEP tests (N20 in median nerve, P37 in posterior tibial nerve)
were performed.
Results: CRPS correlated significantly with the absent hemiplegic median SEP, the absent hemiplegic
median and posterior tibial SEP, and shoulder subluxation. Binary logistic regression analysis of factors
showing significant correlations with CRPS indicated that shoulder subluxation (exp.(B)=4.083,
p<0.01) with the absent median SEP (exp.(B)= 3.246, p<0.01) were significant independent predictors
of CRPS.
Conclusions: In conclusion, shoulder subluxation and the absent median SEP in the sub-acute phase of
stroke was a primary predictor of the development of CRPS type I.
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The effects of NMES assisted ergometer on functional ability, aerobic
capacity in subacute stroke
Eun Young HAN, So Young LEE
Department of rehabilitation, Jeju National University Hospital , Jeju, Korea

Purpose: To evaluate whether assistive ergometer training can improvefunctional ability, aerobic
capacity in subacute patients and to determine if the neuromuscular electrical stimulation (NMES) to
the paretic leg during ergometer cycling has additional effects over assistive cycling only.
Methods: Sixteen stroke patents were enrolled. Six patientsrandomly assigned to an electrical stimulation
group and another ten patientsto a control group. All patients underwent assistive ergometer training
for 30 minutes (5 times per week for 3 weeks). The electrical stimulation group received NMES on the
paretic quadriceps and gluteus maximus muscles using a portable NMES (Walking Man II,Cyber Medic,
Seoul, Korea) during assistive ergometer training. Six minute walk test (6MWT), Berg balance scale
(BBS), modified barthel index (K-MBI) wereevaluated at the beginning and the end of treatment. In
addition, maximum oxygen consumption (VO2max), metabolic equivalent (MET), resting, maximal
heart rate (RHR, MHR), resting, maximal blood pressure (RBP, MBP), and maximal rate pressure
product (MRPP) were determinated using an exercise tolerance test with Harbor protocol before and
after the treatment.
Results: After 3 weeks, the electrical stimulation group showed a significant improvement in 6MWT
(p=0.03), BBS (p=0.03), K-MBI (p=0.03), and control group also showed a improvement in BBS
(p=0.01), K-MBI (p=0.02). But all variables in aerobic capacity did not show any significant difference
in all patients. Training induced changes were not significantly different between the two groups.
Conclusions: This study reveals that assistive ergometer training during 3 weeks in subacute stroke has
beneficial effects on functional ability, rather than on aerobic capacity.

304

Poster-145

Post-treatment of hydrogen sulfide induces angiogenesis after cerebral
ischemia
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Purpose: Hydrogen sulfide (H2S) has been reported to be a potent vasodilator and regulates
cardiovascular homeostasis. Recent studies have proposed H2S has a crucial role in ischemia-reperfusion
injuries including heart, liver and kidneys. Here we present post-treatment of hydrogen sulfide is able to
recover neurological function after ischemic stroke by promoting angiogenesis.
Methods: In the current study, we studied ischemic stroke model induced by intraluminal middle
cerebral artery occlusion for 2 hours followed by reperfusion in Sprague-Dawley rats. After 3 days of
reperfusion, we treated rats with sodium hydrogen sulfide (NaHS) daily for 11 days, and observed each
effect of neuronal injury.
Results: We found that hydrogen sulfide treated group showed the improvement of neurological
function significantly at day 7 and markedly at day 14 compared with vehicle treated group. Additionally,
we further demonstrate that H2S promotes expression of Vascular endothelial growth factor (VEGF)
and Ang1, which are required for endothelial cells’s proliferation and angiogenesis, through immunohistochemistry analysis. Furthermore, double immunofluorecence staining data showed that BrdU and
CD31 double positive cells, newly synthesized endothelial cells, were increased in the ischemic lesion of
H2S treated rat. We also clarified that these effects of H2S were caused by phosphorylation of AKT and
ERK.
Conclusions: Our findings demonstrate that H2S may be of clinical value in cerebral ischemic injury to
promote angiogenesis and regenerative recovery after stroke.
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The iDiplopia : Localization and quantification of diplopia using
computer software
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Purpose: A diplopia is common in neurologic and ophthalmologic diseases. However, there are no
readily available and reproducible tests to evaluate the diplopia in daily clinical practice. We developed a
new computerized software, named the ‘iDiplopia’ and test its feasibility and effectiveness in patients
with diplopia.
Methods: The iDiplopia test was developed to objectify classical the red glass test. Each subject sat
down in front of the computer monitor with red glass on the right eye. During exam, one of white point
was sequentially displayed in the nine predefined areas. The subject was requested to indicate red point
in each attempt (Figure).Differences between white and red points were automatically calculated. The
test-retest reliability of the iDiplopia was determined by the serial three trials. For comparison,
conventional Hess test was also performed and compared with the iDiplopia in the patients group.
Results: We prospectively enrolled 15 patients with binocular diplopia and 10 healthy controls. Among
the patients, nine patients were males, and the mean age was 47.9 years old. The causes of diplopia were
7 of infranuclear palsy, 2 of supranuclear palsy, 3 of traumatic injury, and 3 of idiopathic. Median time
interval from symptom onset to enrollment was 1 month. The test-retest reliability of the iDiplopia was
excellent (intraclass correlation coefficient=0.987, 95% CI 0.985-0.989). The degree of deviations was
well correlated between the iDiplopia and the Hess test (in the Hess score, r=0.793, p<0.001, in the Hess
area, r=-0.557, p=0.031). The iDiplopia test can differentiate the patients with diplopia from healthy
controls in the mean horizontal deviation (28.67 mm vs. 0.67 mm, p<0.001), the mean vertical
deviation (15.67 mm vs. 0.71 mm, p=0.002), and the mean distance (35.63 mm vs. 0.99 mm, p<0.001).
Conclusions: The iDiplopia test could be successfully performed in patients with diplopia without
special equipment. Because the iDiplopia test can be underwent easily and reliably, the iDiplopia test
might be useful in the evaluation and follow-up of the patients with diplopia.
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Combined transcranial direct current stimulation and virtual reality of
arm training in stroke patients
Sook Joung LEE, Min Ho CHUN, Jin Hwa Y
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Purpose: Cathodal transcranial direct current stimulation(tDCS) may have implications as an adjuvant
therapy for the upper arm after stroke. Virtual reality (VR) allows users "real time" feedback on
performance, which could be used for upper arm improvement after stroke. The aim of this study is to
investigate the effect of combined tDCS and VR therapy of arm training in subacute stroke patients.
Methods: This study was designed as a prospective, randomized, and sham controlled trial. Forty five
patients with subacute stroke were enrolled. All patients were randomly assigned to one of three groups;
A: combined cathodal tDCS and VR, B: combined sham tDCS and VR, C: tDCS only. Each protocol was
treated with fifteen sessions(five times per week for 3 weeks). tDCS was done using Phoresor II Auto
Model PM850(IOMED®, Salt Lake City, USA). Cathodal electrode was placed over unaffected motor
cortex, while anode was placed above contralateral orbit of the eye. VR was done using VR system
(IREX system®, Vivid group, Toronto, Canada). In group A, cathodal tDCS was applied simultaneously
during VR therapy. In group B, tDCS was applied without stimulation during VR therapy.Manual
motor test (MFT), Fugl-Meyer scale (FMS), Box and block test was used to assess arm and hand
function. To evaluated activity of daily living, modified Barthel index (MBI) was used. All evaluations
were measured before and immediately after treatment.
Results: There were no significant differences among the three groups on baseline evaluation (Table 1).
After treatment, all groups showed significant improvements in MFT, FMS, and MBI. The three groups
showed a slight increase in Box and block test, however, only group A showed statistical significance
(Table 2). When treatment effects were compared among the three groups, MFT and FMS were
significantly higher in group A than the other two groups. Post hoc test showed that the treatment
effects of MFT and FMS were higher in group B than group C (Table 3).
Conclusions: Our results show beneficial effect of VR and tDCS on upper extremity function in
patients with subacute stroke. Combination of brain stimulation such as tDCS and peripheral arm
training such as VR could facilitate the additional effect of training on upper extremity function
compared with each intervention alone. We suggest that this combination therapy would be a helpful
method to enhance motor function of arm in patients with subacute stroke.
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The effect of respiratory muscle training according to patient’s initial
pulmonary function acute stroke patients
Mi Kyung SIM, Min Ho CHUN, Jin Hwa YI
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Purpose: Decline in respiratory function has been reported in stroke patients. It has been reported that
reduced Forced Expiratory Volume in 1 second (FEV1) is associated with an increased risk for all cause
of death and recurrent rate of stroke. Previous study showed that respiratory muscle training improved
pulmonary function in stroke patients. The aim of this study was to determine which subgroup showed
more improvement of pulmonary function and functional status after respiratory muscle training
according to their initial FEV1.
Methods: Patients with first episode of unilateral stroke were recruited. All subjects participated in
conventional stroke rehabilitation program and pulmonary rehabilitationprogram. Pulmonary
rehabilitation program consisted of inspiratory muscle training using volumetric incentive spirometer
and expiratory muscle training using resistive expirometer. All patients trained daily for 5 sessions of 5
times of inspiration and expiration muscle training, 6 times a week for 3 weeks. Subjects performed
pulmonary function test and were assessed for modified Barthel index (MBI) and Brief Fatigue
Inventory (BFI) at baseline and at the end of the training. The results were assessed in 5 groups
according to initial relative FEV1.
Results: 24 stroke patients were enrolled. There were no significant differences in age, gender, type of
stroke, lesion site, body mass index, duration of disease, and history of smoking according to initial
FEV1(Table 2). Patients with moderate pulmonary function (2nd, 3rd, 4th quintile) showed significant
improvement in FEV1, BFI after the training. Patients with mild (5th quintile of FEV1) and severe (1st
quintile of FEV1) pulmonary function had improved FEV1 and BFI, however there was no statistically
significance. There was a statistically significant increase in MBI score in subjects in the 2nd, 3rd, 4th,
and 5th quintile of FEV1. Subjects in the lowest 1st quintile of FEV1 also had improvement in MBI,
although there was no statistically significance (Table 3).
Conclusions: Patients showed difference in results according to initial pulmonary function after
pulmonary rehabilitation program. Patients with moderate pulmonary function showed more
improvement than patients with severe and mild pulmonary function. There was no significant
improvement in pulmonary function and MBI in severe pulmonary function, because subjects received
pulmonary rehabilitation with simple, non-invasive method for short term in this study. Further study
with larger sample size, long term follow up and other specific pulmonary rehabilitation is necessary in
those patients.
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Purpose: Thunderclap headache (TCH) refers to a sudden and severe headache that comes
unexpectedly, reminding one of a clap of thunder. It is known to be a presenting feature of subarachnoid
hemorrhage, unruptured intracranial aneurysm, cerebral venous thrombosis, cervical artery dissection,
spontaneous intracranial hypotension, pituitary apoplexy, retroclival hematoma, and hypertensive
reversible posterior leukoencephalopathy. A formula for the diagnostic assessment of TCH should be
established, such as brain computed tomographic scan and spinal tap. However, we experienced a rare
case of cerebral infarction presented with TCH, diagnosed by diffusion-weighted MRI.
Methods: A 50-year-old male visited the emergency room with a sudden-onset headache. The patient
described headache as maximal intensity within 1 minute of the onset.A neurological examination
disclosed no focal, lateralizing neurological findings.CT did not reveal any abnormalities. A lumbar
puncture had an opening pressure of 100 mm H2O. CSF analysis revealed no erythrocyte and leukocyte.
A brain computed tomography (CT) angiography showed stenosis of right internal carotid artery. An
urgent, diffusion-weighted MRI revealed an infarction in the right middle cerebral artery territory and
an apparent diffusion coefficient (ADC) map showed low ADC values corresponding to the lesion.
Results: Base upon clinical manifestation and radiologic findings, we diagnosed right middle cranial
artery territory infarction following TCH. The patient received recombinant tissue plasminogen
activator (rtPA) treatment. 1 day later, neurologic deficit such as left side weakness improved clinically to
functional independence.
Conclusions: The diagnostic criteria of primary TCH are the followings: severe head pain, sudden-onset
reaching maximum intensity in less than 1 minute, a duration between 1 hour and 10 days, no regular
recurrence over subsequent weeks or months, no evidence of another disorder. The pathophysiology of
primary and secondary TCHs is unclear. In our view, it is possible that a secondary TCH may be caused
by direct activation of intracranial pain-sensitive structures, especially the cerebral bloodvessels. And an
increased response to endogenous circulating catecholamines or abnormal antidromic discharge of
sympathetic afferents (autonomic dysreflexia) could cause acute vasoconstriction or alterations in vascular
tone that result in the production of headache. Based on our case, we suggest that, when a patient
presents with a TCH, physicians should consider the possibility of various vascular disorders, particularly
cerebral infarction.We suggest that this patient, even when neurological examination, brain CT, and
cerebrospinal fluid analysis are non-specific, could be considered diffusion-weighted MRI for the
differential diagnosis of TCH.
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Micro- and macroalbuminuria after intravenous thrombolysis as a
predictor of hemorrhagic transformation in acute ischemic stroke
Bang-hoon CHO, Dong-eun KIM, Jin-heui LEE, Dong-seok OH, Kang-ho CHOI, Joon-tae KIM,
Yunju CHOI
Department of Neurology, Chonnam National University Hospital, Gwangju, Korea

Purpose: Recent investigations have found that hemorrhagic infarction (HI) grades of hemorrhagic
transformation (HT) may not be benign and that the likelihood of a worseoutcome increases in patients
with asymptomatic HT than in those without HT. This study was conducted to find whether micro- and
macroalbuminuria could be associated with HT after intravenous thrombolysis (IVT) in patients with
acute ischemic stroke and to investigate whether the value of urinary albumin-to-creatinine ratios
(UACR) would correlate with the degree of HT.
Methods: This was a retrospective study of stroke patients who had undergone IVT within 3hours of
symptom onset. Albuminuria assessment was based on random morning spot urine collection with
patients in a fasting state, the first morning after IVT. Multiple logisticregression analysis was used to
evaluate whether the presence of micro- and macroalbuminuria might be independent predictors of HT.
Results: 154 patients were included in the study. Fifty-one patients had HT. The presence of micro- or
macroalbuminuria was associated with HT after adjustment for variables with clinical significance
(adjusting for age, atrial fibrillation, baseline NIHSS score, hypertension and diabetes mellitus; OR,
2.521; 95% CI, 1.105-5.751; p=0.028). There were significant relationships between the presence of
micro- and macroalbuminuria and types of HT.
Conclusions: In conclusion, the results of this study suggest that the presence of micro- and macroalbuminuria after IVT could be a predictor of HT in patients with acute ischemic stroke.
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Elevated blood viscosity is associated with cerebral microbleeds in
patients with ischemic stroke
Hahn Young KIM, Seung Hoon SONG, So Hee PARK, Kyo Min CHOI
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Purpose: The viscosity of blood involves complex functions of red blood cells, fibrinogen, and the
shearing forces within the vessel lumen. Hyperviscosity increases microvascular flow resistance in
capillary vessels. Recent studies suggest that hemostatic factors might play a role in the development of
cerebral small vessel disease. Lacunar infarcts, leukoaraiosis, and microbleeds have been suggested as
radiological surrogate markers of cerebral small vessel disease. We investigate the association between
blood viscosity and these radiological findings.
Methods: We prospective recruited consecutive acute ischemic stroke patients from June, 2011 to July,
2012. Blood viscosity testing, using BVD viscometer, was performed immediately before any medication
including normal saline hydration to preclude bias made by any medical intervention. Blood viscosity
levels are tested together with lipids and blood pressure includingother conventional vascular risk factors
(e.g. smoking). Other inflammatory and hemostatic variables, including CRP, fibrinogen, and D-dimer,
were measured. Radiological findings, indicating surrogate markers of cerebral small vessel disease, such
as white matter changes, previous lacunes, and microbleeds were evaluated.
Results: Of 64 consecutive patients, patients were dichotomized into normal or hyperviscosity group,
according to upper cut-off level (>260mP in male and >210mP in female). Severity of white matter
changes, according to the Fazekas scale, presence or number of previous lacunes or microbleeds were
not different between two groups. However, in patients with microbleeds (n=28), number of microbleeds
were correlated with blood viscosity (Pearson correlation coefficient=0.384, p=0.043).
Conclusions: Among radiological surrogate markers of cerebral small vessel disease, number of
microbleeds might be associated with increased blood viscosity in patients with acute ischemic stroke.
Future study focused on the pathomechanism of hyperviscosity induced microbleeds might be needed.
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Is there a connection bewteen Agent Orange and clinical characteristics
of ischemic stroke?
Sang Won HA, Doo Eung KIM, Jung Ho HAN, Sun Hwa LEE, Jaejeong JOO
Dept. of Neurology, VHS medical center, Seoul, Korea

Purpose: Agent Orange is the code name for one of the herbicides and defoliants used in the Vietnam
War for herbicidal warfare program. TCDD (2,3,7,8-tetrachlorodibenzo-p-dioxin), a material of agent
orange, was reported as a deadly poison in spite of its presence at extremely small doses.A correlation
between exposure to TCDD and cerebral infarction is not yet known. Thus, we intended to examine the
correlation between preceding TCDD exposure and the clinical characteristics of cerebral infarction.
Methods: We studied patients with acute ischemic stroke within 7days of onset in Veterans hospital.
Among them, 119 consecutive patients with previous exposure to agent orange were evaluated. For
controlled group, 119 patients were assigned in a 1:1 ratio (age, sex matched) among 756 stroke patients
from 4 other general hospitals.
Results: Diabetes was the most common risk factor in exposure group (57.1%) compared with non
exposure group (46.2%) (p=0.001). Among stroke etiology, small vessel occlusion was the most
common subtype (43%) in exposure group followed by large-artery atherosclerosis (30.3%) but in non
exposure group, the large artery atherosclesosis was the most common subtype (43.7%) and small vessel
occlusion was followed (24.4%). There were no significant differences in proportion of each cardioembolic.
Conclusions: We determined that there are differences in stroke risk factors and subtypes of stroke
etiology between exposure group and other group. These indicate that the TCDD might come into
causes of stroke and further study isneeded for the TCDDstroke etiology.
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Prestroke medications did not influence initial stroke severity and early
functional outcomes
Keehoon CHOI, Yangki MINN, Byungchul LEE
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Purpose: Recent clinical studies have suggested that pre-stroke treatment with antiplatelet, antihypertensives,
and statin might contribute to the decrease in stroke severity at the onset of symptom, whereas other
studies have not. We tried to investigate the impact of pre-stroke medication on stroke severity at the
onset of symptom and early neurological outcome.
Methods: We performed a retrospective review of 625 consecutive patients with acute ischemic stroke
enrolled in Hallym Stroke Databank from October 4th 2007 to May 31th 2009. Patients were categorized
according to the prestroke antiplatelet (APL),antihypertensive (AHT), statin (STAT) use. We evaluated
the association between pre-stroke medications and initial stroke severity at the onset of symptom by
National Institute of Health Stroke Scale (NIHSS) score and a poor early outcome defined as a modified
Rankin Scale (mRS) score of ≥3 at discharge.
Results: 403 patients were included. 128 (31.8%) patients were on antiplatelet alone prior to the onset
of symptom, 213 (52.9%) on antihypertensive alone, 74 (14.1%) on statin alone. 147 patients were on
dual 107 (26.6%)APL+AHT, 40 (9.9%) APL+STAT, and 35(8.7%) on triple combination therapy.
Prestroke medications with any of the medications, either individually or in combination, were not
significant predictors of initial stroke severity (APL alone, p=0.97; AHT alone, p=0.87; STAT alone,
p=0.87; APL+AHT dual, p=0.98; APL+STAT dual, p=0.69; APL+AHT+STAT triple, p=0.97). Also,
discharge mRS and admission-discharge NIHSS change was not significantly associated with any
medication groups.
Conclusions: Pre-stroke medication of antiplatelet, antihypertensives, statin, either individually or in
combination, were not associated with initial stroke severity and early functional outcomes.
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Purpose: Clinical decisions remain uncertain when patients only present a subjective symptom
suspicious for transient ischemic attack (TIA) without relevant atherosclerosis or cardiombolic sources.
Many parts of these clinical situations could belong to small vessel transient ischemic attack syndrome
(SVTIAS). Since neuro-imaging technologies have become more developed, we are now able to define
SVTIAS more precisely. In this study, we attempted to identify neuro-imaging predictors of vascular
events after SVTIAS.
Methods: Study subjects were extracted from our prospectively-designed stroke registry from
September 2003 to February 2011. We checked the traditional vascular risk factors, clinical characteristics
and brain magnetic resonance imaging (MRI) findings [silent brain infarcts (SIs), leukoaraiosis (LA)
severity, cerebral microbleeds (CMBs) and acute ischemic lesion on diffusion-weighted imaging
(DWI)]. Subsequent stroke, TIA or acute coronary syndrome after index TIA was recorded as a clinical
outcome. TIA cases with clear causative atherosclerotic lesions were selected to a group for the further
statistical comparison with SVTIAS in order to find a more distinctive characteristic of SVTIAS.
Results: We determined that 70 patients had SVTIAS and 59 patients were classified as having transient
ischemic attack syndrome due to large vessel atherosclerosis (LVTIAS). Among the SVTIAS group, five
patients had stroke or TIA and three patients had acute coronary syndrome. Only LA severity showed a
statistically significant hazard ratio to predict stroke and TIA recurrences in SVTIAS group (Hazard
ratio: 9.419, 95% Confidence interval: 1.059-84.845, p value: 0.044). LA severity showed statistical
significances after adjustment by age and gender or other MRI findings (SIs, CMBs, and DWI). Age and
hypertension were the most contributable vascular risk factors of the LA severity in both groups.
Conclusions: Our findings suggest that LA severity is a possible risk factor for future strokes and TIA in
patients with SVTIAS.
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Iatrogenic hypoglycemia and acute cerebral infarction
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Purpose: Although post-stroke hyperglycemia is a frequent phenomenon and can induce cerebral
damage, treatment-induced hypoglycemia may also be deleterious for the brain.
Methods: We experienced a newly developed acute infarction following acute ischemic stroke and risk
associated with iatrogenic hypoglycemia.
Results: A 79-year-old female patient was admitted for Lt. hemiparesis and dysarthria. She has been on
glucose lowering agents due to diabetes. Initial Brain MRI & MRA showed acute infarction in Rt. pons
and segemental luminal stenosis in basilar artery mid portion. On admission, her Hb A1c was 5.7% and
C-peptide was 2.02 ng/mL. Blood glucose monitoring after stroke revealed high blood glucose levels and
strict management with insulin was administered. Her blood glucose levels were repeatedly lowered
down toward 55mg/dL and drowsy mental change were observed. Follow-up diffusion scan showed
newly developed acute infarction in Rt. lower pons. We suspect intensive management of post-stroke
hyperglycemia is the risk of hypoglycemia, which may lead to a new cerebral infarction.
Conclusions: Because hypoglycemia may produce neurological signs that mimic ischemic stroke and
because hypoglycemia itself may lead to brain injury, excessive post-infarction hyperglycemia treatment
of blood glucose levels should be avoided.
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A case of postprandial hypotension with cerebral infarction
Hye Lim LEE, Sejin YANG, Shin-hye BAEK
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Purpose: Postprandial hypotension (PPH) was defined as a fall in systolic blood pressure of ≥ 20
mmHg within 2 hours of eating a meal. Postprandial hypotension is a major health issue for older
persons. However, it is unfamiliar to clinical neurologists. Herein we report a case of postprandial
hypotension proved by ambulatory blood pressure monitoring.
Methods: A 65-year women visited emergency room for low blood pressure inthe evening. She has
been lived in nursing hospital since she suffered cerebral infarction about 2 weeks ago. Her blood
pressure was 80/50 at the emergency room. She seemed light drowsy mentality. In neurologic exam, she
had hemiparesis of the right side as sequalae of recent left internal borderzonal infarction and did not
reveal any other neurological abnormalities. In past medical history, she hadhypertension, diabetes
mellitus, stable angina pectoris, and suffered acute myocardial infarction 3 years ago. One hospital day,
her blood pressure was checked too low after the breakfast, but she did not reveal any symptoms.
Results: She was taken 24 hours ambulatory blood pressure monitoring. In the monitoring, decline of
the blood pressure,thanabout 20 mmHg was recurrently checked in the 2 hours after meals. We
suggested postprandial hypotension.
Conclusions: In recent study, postprandial hypotension has been described frequently in elderly
individuals. Almost patients are asymptomatic. The pathophysiology, diagnostic tool, and treatment of
PPH are uncertain. But it is clearis PPH likely to occur in frail elderly with extensive comorbidity and
make some comlications. Thus, PPH need more studies in the future. Our patient has cardiovascular
disease, recent stroke, and diabetes mellitus. She revealed light drowsy mentality, but doesn’t aggravate
other neurological symptoms. Although PPH needs more investigations, we need more caution to
prevent possible complications like falls, syncope, new coronary events, new stroke, and total mortality.
In conclusion, medical staff should carefully monitor blood pressure of elders at least from 2 hours after
meals.
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Clinical difference of plasma homocysteine levels between patients with
vascular dementia and patients with alzheimer's disease.
In-uk SONG, Hyun-ji CHO, Young-do KIM, Sung-woo CHUNG
Neurology, Incheon St. Mary's Hospital, The Catholic University , Incheon, Korea

Purpose: Hyperhomocysteinemia is a well-established risk factor for cardiovascular and cerebrovascular
diseases. However, an increase in homocysteine levels in neurodegenerative diseases such as Alzheimer’s
disease recently has been also discovered. However it was not clarified yet whether high homocysteine
plasma level affect cognitive impairment of dementia or not. Therefore we performed this study for
clinical difference between Alzheimer’s disease without cerebrovascular lesions and vascular dementia
with cerebrovascular lesions.
Methods: This study population consisted of a sample of 102 patients with dementia (54 patients of
Alzheimer's disease and 48 patients of vascular dementia) and 44 controls. All subjects withdementia
underwent brain magnetic resonance images to identify cerebrovascular lesion. Cognitive function was
evaluated with Korean version Mini Mental State Examination (K-MMSE), Global Deterioration Scale
(GDS), Clinical Dementia Rating (CDR) and Activities of Daily Living (ADL). And we have investigated
plasma homocysteine levels and cognitive function of each group.
Results: All subjects with dementia (Alzheimer’s dementia and vascular dementia) showed significant
higher plasma homocysteine levels than patients without dementia. But, there is no significant difference
of plasma homocysteine levels between patients with Alzheimer’s disease and vascular dementia. And
there was no association between plasma homocysteine levels and the severity of cognitive dysfunction.
Conclusions: The result of our study suggests plasma homocysteine level is related with dementia, not
only vascular dementia associated with cerebrovascular lesions but also Alzheimer's disease known
todegenerative disease. Therefore, we suggest that large scale and longitudinal study about plasma
homocysteine in dementia are needed to be performed in the future to clarify influence on homocysteine in cognitive dysfunction.
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The white matter changes are the early predictors for the brain damage,
caused by hypertension in the patients with headache
Jeong Jin PARK, Jong Hyun AHN, Hee-kwon PARK
Neurology, Inha University Hospital, Incheon, Korea

Purpose: Many patients with headache wonder whether the hypertension are related to headache and
what kind of change in brain could be resulted from headache. However, the lesion associated with
hypertension in the patients with headache remained undefined. The aim of the study to demonstrate
the difference of brain change on MR scans, according to the hypertension in the patients with
headache.
Methods: From the prospective headache registry, we selected the patients, who were younger than40
years old and were evaluated for headache pattern, cardiovascular risk factors and brain MR scans. A
total of 425 subjects (30.8±5.1y and 291 women) were enrolled and reviewed retrospectively, who were
242migrainers and 183 patients with tension-type headache (TTH). We scored white matter changes
(WMCs), according to the Rotterdam Scan Study and assessed the association between hypertension
presence and the lesion of brain on MR scans.
Results: The patients with hypertension(n=42) were older and had the history of diabetes and
hyperlipidemia more frequently than those without (Age, 33.9±3.0 vs 30.5±5.2y, p<0.01; Diabetes
mellitus, 11.9% vs 3.1%, p=0.019; Hyperlipidemia, 14.3% vs 5.0%, p=0.027). The frequency of women
and migraine were not different between two groups. The patients with hypertension had the higher
periventricular WMC grades and larger volume of deep WMCs, comparing with those without
(periventricular WMC grades, 1.76±1.86 vs 0.74±1.12, p<0.01; Total volume of deep WMCs, 1.27±2.11
vs 0.34±1.16, p=0.008). However, the presence of microbleeds, cerebral artery stenosis or silent cerebral
infarction was not different between two groups. After adjusting age, diabetes and hyperlipidemia, the
ANCOVA analysis revealed that hypertension was independent predictor for higher periventricular
WMC grades (p<0.01) and larger volume of deep WMCs (p=0.002).
Conclusions: Our results imply that among brain lesions, WMC may be the sensitive predictor for
brain change caused by hypertension in middle aged patients with headache.
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Cerebral arterial steno-occlusion in ischemic stroke according to
ankle-brachial index calculated by different methods
Youngrok DO, Jin Kuk DO, Jae Han PARK, Min Jae LEE
Department of Neurology, School of Medicine, Catholic University of Daegu, Daegu, Korea

Purpose: Stroke is associated with coronary arterial disease but also peripheral arterial disease which
can be easily detectable by ankle-brachial index (ABI). To date, no data have been reported cerebral
arterial status in stroke patients with abnormal ABI, especially in Asians. We investigated the cerebral
arterial steno-occlusive status in acute ischemic stroke patients according to ABI calculated by different
methods.
Methods: We reviewed data of patients with acute ischemic stroke or transient ischemic attack who
wereadmitted to our center. Steno-occlusions of all the patients were assessed with the MR angiography.
Posterior tibial (PT) and dorsalis pedis arterial (DP) and brachial systolic blood pressures were
measured using a hand-held Doppler scanning probe and sphygmomanometer. Four different ABIs
were calculated as the ratio of the higher (ABI-H, guidelines method), lower (ABI-L), or one (ABI-PT
or ABI-DP) of the systolic blood pressures of PT and DP on the higher of the brachial blood pressures.
Results: Among 145 patients, abnormal (≤0.9) ABI-H, ABI-L, ABI-PT, and ABI-DP were 19 (13.1%),
36 (24.8%), 29 (20%), and 30 (20.7%), who had more extra-cranial steno-occlusion (47.4%, 36.1%,
31%, 43.3%) than normal ABI (13.5%, 11.9%, 14.7%, 11.3%, p<0.05 respectively). Abnormal ABI-H,
ABI-L, and ABI-DP except ABI-PT had independently more extra-cranial steno-occlusion (p<0.05)
adjusting for age, sex, hypertension, diabetes, hyperlipidemia, coronary heart disease, old stroke,
smoking, and initial NIHSS.
Conclusions: Stroke patients with abnormal ABI may be more likely to have extra-cranial arterial
steno-occlusion than those without. In stroke patients, it may be a better method to measure both PT
and DP blood pressures according to guidelines, unlike automatic devices which measure only PT.
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Prevalence and distribution of basilar artery plaque; hospital based
representative general population study
Hyun Young KIM1, Wonho JHO1, Eun Young LEE1, Seong-ho KOH2, Young-seo KIM1
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Purpose: The prevalence of intracranial atherosclerosis cannot be surveyed because of the low quality of
plaque imaging. Moreover, by virtue of unique hemodynamic character that two flows emerge, basilar
artery (BA) plaque has been considered that various hemodynamic factors can influence on the plaque
development. Therefore, we investigated the prevalence of BA plaque in hospital based representative
general population. Next, we examined the BA plaque distribution and characteristics, and evaluated the
relationship with geometric factors such as arterial angle, diameter, and vertebral artery (VA) dominant
pattern.
Methods: All persons who visited the healthcare center and examined brain MR angiography (MRA)
and highresolution MRI (HRMRI) on BA in a general tertiary referral hospital were included from
September 2009 and April 2010. The prevalence rate of BA plaque detected on HRMRI was investigated.
The presence of plaque was decided when minimal or apparent plaque was shown on BA wall with our
previous criteria. On MRA, geometric factors of BA and VA were evaluated. On HRMRI, plaques were
categorized based on the involvement of the anterior, posterior, right lateral, or left lateral BA wall. The
degree of stenosis of BA and plaque burden was investigated. The relationship of geometric factors of
BA and VA with plaque distribution and characters were analyzed.
Results: The prevalence rate of persons with BA plaque was 7.87% (n=98, total n of person=1245).
Plaque was more frequently located at the anterior (33.71%) and posterior (36.43%) walls. The
dominant VA type was associated with the direction of BA convex curvature (p=0.03), but did not
attributed to plaque distribution and characters. The mean BA curvature angle of lateral view was
21.40°. When dichotomized according to curvature angle degree, low angle was more related to anterior
wall distribution (p=0.043) of BA plaque and high angle to posterior (p=0.048). Moreover, plaque
burden is also associated with plaque distribution, and BA plaque with high burden was more prone to
even distribution.
Conclusions: BA plaque frequently existed more than we expected and was more frequent at the
anterior and posterior wall. BA curvature angle of lateral view might affect on this plaque distribution by
virtue of local hemodynamic effect and wall shear stress. Moreover, the progression of atherosclerotic
plaque may also influence on plaque distribution. On ongoing study, we will continue the study on
anatomical and demographic contribution to BA plaque.
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Cerebrovascular disease in patients visited to a general hospital memory
disorder clinic
Jung-hyung LEE, Sang-soon PARK, Jae-hyeok HEO
Neurology, Seoul Medical Center, Seoul, Korea

Purpose: With the ageing population, number of dementia patients is increasing, as well as the public
interest. Due to these circumstances, it is only logical to assume that the population who would visit
memory clinic will also increase. Magnetic resonance image (MRI) and magnetic resonance
angiography (MRA) of the brain is a commonly used tool to evaluate the parenchymal lesions and
vascular abnormality of the cerebral vessels. The authors tried to validate the usefulness of those in
patients with memory decline.
Methods: The study included patients who visited the memory clinic in Seoul medical center, went
through the neuropsychiatric test and had both brain MRI and MRA taken for one year. In brainMRI,
severities of white matter hyperintensities and presence of cerebral infarction were evaluated. In brain
MRA, intra- and extra-cranial arterial stenosis and presence of aneurysm were noted.
Results: Total of 173 patients was included, and it consisted of 64 men. The mean age was 71±9.4 years,
and the mean education period was 7±5.2 years. In brain MRI, white matter hyperintensities were
observed in 113 patients (65.3%), and cerebral infarction was found in 57 patients (32.9%). In brain
MRA, 88 (50.9%) patients were found to have more than one stenotic segment in intracranial vessel or
proximal ICA and 6 patients (3.5%) were diagnosed with unruptured aneurysm.
Conclusions: Considering that the patients who visit the memory clinic with complaint of memory
decline are mostlyold-aged and have various vascular risk factors, the likelihood of them having white
matter hyperintensities or stenosis of cerebral vessels is also very high. Therefore, brain MRI and MRA
should be included in the examination for dementia in patients who are old aged and have multiple
vascular risk factors. The findings would helpful in making treatment decisions and preventing possible
cerebrovascular accident.
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A case of intracerebral hemorrhage with migraine
Siryung HAN, Seongchul LIM, Jaeyoung AN, Seongkyung PARK
Neurology, St. VIncent's Hospital, The catholic university of korea, Suwon, Korea

Purpose: Intracerebral hemorrhage is rare complication of the patient with migraine.
Methods: A 39 year-old woman who had migraine since the age of 20 admitted due todysarthria and
weakness on the right side.
Results: She suffered from headache for 2 days before admission. The inital CT showed multifocal
intracerebral hemorrhage in the both frontal lobes. AT angiogram showed segmental stenosis in the
arteries of the circle of Willis and both M2. Laboratory findings about vasculitis were normal.
Conclusions: Vasosapsm associate with severe migraine attacks may result in ischemia of inctracranial
vessel walls, leading to necrosis and subsequent vessel rupture.
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A patient suffered from multiple cerebral infarctions caused by
paradoxical emboli passed through a pulmonary arteriovenous
malformation
Jung Geol LIM, Sangmin PARK, Hye Seon JEONG, Hee-jung SONG, Jei KIM
Regional Cerebrovascular Center and Department of Neurology, Chungnam National University Hospital,
Daejeon, Korea

Background: Paradoxical embolism caused by pulmonary arteriovenous malformation could be a rare
cause of cerebral infarction in patients having no cerebrovascular risk factor. We report a patients
suffered from multiple cerebral infarctions caused by paradoxical emboli passed through a pulmonary
arteriovenous malformation.
Case: A 64 year-old man admitted due to abrupt onset of left hand clumsiness. Multiple and small
infarctions were observed on both hemispheres on diffusion weighted images performed at emergency
room. The patients had no past history of smoking, hypertension anddiabetes. No abnormality was
detected on blood glucose and lipid profiles. On transcranial Doppler (TCD) monitoring, microbubble
showering was observed on both middle cerebral arteries after agitated saline injection. However, on
transesophageal echocardiography (TEE), microbubbles continuously appeared in left atrium 6-8
seconds after visualization of the bubble in the right atrium without bulky appearance through atrial
septal defect. A linear opacity was shown in left lower lung field on chest X-ray. The opacity was
confirmed as a pulmonary arteriovenous malformation having single feeding artery by the chest
computed tomography angiography. After successful injection of vascular plug in the feeding artery, the
microbubble showering was disappeared on TCD and TEE follow-ups.
Discussion: Pulmonary arteriovenous malformation should be suspected as a cause of paradoxical
emboli in a patient showing embolic signals on TCD monitoring without atrial septal defect.
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Prevalence of high nonfasting triglyceridemia in acute stroke patients
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Purpose: The association between the elevated levels of nonfasting triglycerides (TG) and risk of
ischemic stroke has been suggested. However, prevalence of high nonfasting triglyceridemia in stroke
patients has not been studied.
Methods: From November 2009 to March 2012, we prospectively recruited consecutive acute (<24
hours) ischemic stroke patients admitted to 7 study hospitals through emergency rooms. Nonfasting
blood samples for measuring lipid profiles were taken in emergency room on arrival irrespective of meal
status. Over 200 mg/dL of blood TG level was considered as high. Postprandial blood sample was
defined when the time interval between ER sampling time and last meal time was less than 4 hours.
Fasting lipid profiles were measured after overnight fasting. Prevalence of high TG in nonfasting and
postprandial blood samples were calculated.
Results: During the study period, 3097 acute stroke patients admitted to study hospitals. After
excluding the patients without nonfasting TG level, we analyzed data of 1647 patients (age, 68.1±13.0
years; male, 59.6%). High levels of nonfasting TG were detected in 311 patients. (18.9%) Adequate data
about ER sampling time and last meal time were taken in 1361 patients. Among them, 420 (25.5%)
samples could be considered as postprandial. Postprandial high TG was observed in 93 patients. (22.1%)
The proportion of high TG in fasting sample was the lowest among them (187/1647 patients, 11.4%).
Conclusions: High level of nonfasting TG is prevalent in acute ischemic stroke patients in Korea.
Usefulness of nonfasting TG compared to fasting TG need to be studied.
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Association between cerebral arterial calcification and peripheral
arterial stiffness in patients with acute ischemic stroke
Meyung-kug KIM1, Bong-goo YOO1, Jin-hyung LEE1, Kyung-jin KIM1
Neurology, Kosin University College of Medicine, Busan, Korea

Purpose: Vascular calcification is associated with arterial stiffness and the presence of cardiovascular
risk factors. Brachial-ankle pulse wave velocity (baPWV) is representative and simple methods for
evaluating arterial stiffness. The significance of cerebral arterial calcification has not been adequately
studied and value of calcification remains somewhat controversial. The aim of the present study was
elucidate the correlation between cerebral arterial calcification and baPWV in patients with acute
ischemic stroke.
Methods: Total 104 patients with acute cerebral infarction and transient ischemic attack except
cardioembolic cause who had undergone CT angiography (CTA) and baPWV measurement between
March 2010 and July 2012 were enrolled. Arterial stiffness and cerebral arterial calcification were
examined as measured by baPWV and CTA. The baPWV is divided to tertile. The degree of calcification
in the extracranial internal carotid (ICA) and vertebral artery (VA), and intracranial ICA, VA, anterior
cerebral (ACA), middle cerebral (MCA), posterior cerebral (PCA) and basilar artery (BA) determined
using the specific parameters. We determined factors that were associated with increased baPWV and
severity of cerebral arterial calcification.
Results: Patients with higher baPWV tended to have a higher cerebral arterial calcification score, higher
systolic or diastolicblood pressure, higher heart rate, lower hemoglobin or hematocrit, higher
erythrocyte sedimentation rate (ESR), lower glomerular filtration rate, and higher pro-brain natriuretic
peptide level (p<0.05). According to region of calcification, intracranial ICA and VA were related with
arterial stiffness (p<0.01), but extracranial ICA and VA and MCA, ACA, PCA and BA were not. Multiple
regression analysis revealed that baPWV was related to total calcification score, systolic blood pressure
and heart rate (p<0.05).
Conclusions: We report that increased baPWV is closely associated with cerebral arterial calcification
and systolic blood pressure in patients with acute ischemic stroke. Our study suggest that the severity of
calcification in intracranial ICA and VA, is representative of the degree of systemic arterial stiffness.
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Stroke, a minor etiology of primary speech-language disorders in
neurological outpatients
Miseon KWON, Soyoung CHOI, Jae-hong LEE, Jong S. KIM
Neurology, Univ. of Ulsan, Asan Medical Center, Seoul, Korea

Purpose: The first sign or symptom of patients with many neurologic diseases, especially stroke,
manifested as speech-language disorders. However, the proportion of the etiology of those symptoms
can be different depending on the characteristics of medical settings. The aim of this study is to provide
the data of outpatients who visited the neurology clinic due to their speech-language problems.
Methods: The medical records of neurological outpatients who referred to speech-language clinic by
the neurologists of Asan Medical Center from July, 2007 to July, 2012 were analyzed. The results of
speech-language assessments of the patients and their clinical impressions were compared to the medical
diagnosis made by neurologists.
Results: Two hundred forty-one outpatients were referred from the neurology department from July,
2007 to July, 2012 to the speech-language clinic. Among them, 123 patients who already had determined
medical diagnoses for their speech-language disorders and were referred for the follow-up evaluation
were excluded. The data of remaining 118 patients (56% male) whose medical diagnoses were not
confirmed at the time of the referrals were analyzed. The mean age was 63.2 (±10.5) years and the
average interval from the onset to the clinic visit was 25.8 (±54.2) months. Eighty (67.8%) and thirty-six
(30.5%) patients showed isolated speech and language problems retrospectively. Two (1.70%) patients
had both speech and language disorders. The most frequent clinical impressions for patients with speech
disorders were motor neuron disease (26.6%), psychologic causes (20.3%), dystonia (11.4%) and other
neurologic degenerative disease (19.0%) such as multiple system atrophy, progressive supranuclear palsy
and so on. Vascular (6.3%), toxic (5.1%) causes and hearing loss (3.8%) were also suspected for the
speech disorders. On the other hand, primary progressive aphasia (41.7%), dementia including
Alzheimer’s disease (22.2%), vascular (13.9%) and psychologic causes (11.1%) were the main suggestive
causes of language disorders. Among the clinical impressions, 52.5% were identified as a true one by
medical chartreview or telephone interview with the patients or family members. The others were
undetermined diagnoses, follow-up loss, or other etiologies.
Conclusions: The results of this study showed that stroke was not a major diagnosis when the patients
initially complained of speech-language problems in the outpatient clinic.The assessment for the
differential diagnosis of speech-language disorders can give a useful clue for early detection of various
neurologic diseases. Thiswill help to provide a guideline for examining neurological outpatients with
speech-language disorders.
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Association between arterial stiffness and cerebral microbleeds, lacunar
infarcts and white matter lesions in patients with acute ischemic stroke
Bong-goo YOO, Meyung-kug KIM, Jin-hyung LEE, Woo-hyuk KAANG
Neurology, Kosin University College of Medicine, Busan, Korea

Purpose: Arterial stiffness, as measured by pulse wave velocity, has been associated with increased risk
of stroke. Increased arterial stiffness may lead to vessel damage and atherosclerosis. Vessel wall damage
in relation to arterial stiffness develops more frequentlyin the microvessels of end organs. We
investigated the association between arterial stiffness, as measured by brachial-ankle pulse wave velocity
(baPWV) and cerebral small vessel disease, visualized on MRI as white matter lesions (WMLs), lacunar
infarcts (LIs), and cerebral microbleeds (CMBs).
Methods: Subjects included 88 patients with acute ischemic stroke who were diagnosed with acute
cerebral infarctions or transient ischemic attacks, except caused by cardiac embolism. All patients
underwent baPWV and brain MRI. The number of CMBs and LIs were rated. The locations of CMBs
and LIs were divided into infratentoreal, lobar and deep region including basal ganglia, thalamus and
internal capsule. The WMLs were separated in deep and periventricular regions and the severity of
WMLs were assessed.
Results: Patients with higher baPWV were tended to have more LIs and more severe WML in both deep
and periventricluar regions (p<0.05). There was no significant association between the number of
CMBs and baPWV. Patients with higher baPWV had more number of CMBs and LIs in the deep
regions than in the lobar or infratentorial regions (p<0.05).
Conclusions: These findings suggest that increased peripheral arterial stiffness may be associated with
the severity of cerebral small vessel diseases. Moreover, deep regions, such as basal ganglia, thalamus, are
more related with arterial stiffness.
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Arterial tortuosity, arterial stiffness, and endothelial function
Ji Man HONG, Jin Soo LEE
Neurology, Ajou University School of Medicine, Suwon, Korea

Purpose: Although arterial tortuosity is often encountered, the etiology and clinical significance are still
unclear. The purpose of this study is to identify whether arterial tortuosity is related to arterial stiffness
and endothelial function.
Methods: We prospectively recruited 28 participants in a university hospital. Participants were
performed by CT angiography, pulse wave velocity (PWV), and flow-mediated dilatation (FMD).
Patient evaluation included demographics, medical history, and stroke risk factors. The arterial
tortuosity was calculated as arc-chord ratio from carotid bifurcation to the end of cervical portion of the
internal carotid artery on the picture archiving and communication system and overall tortuosity was
averaged from both sides. The carotid angle was measured in the bifurcation. The brachial-ankle pulse
wave velocity (baPWV) was measured automatically. The endothelium-dependent FMD was analyzed
by inflating a blood pressure cuff on the forearm and measurement was performed by using
cross-sectional imaging with M-mode in the right brachial artery for 90 seconds. We analyzed a
correlation coefficient in the arterial tortuosity, PWV, and FMD value.
Results: Mean age was 55.5±12.1 years (ranged 31 to 81 years). Arterial tortuosity and angle were
1.12±0.08 and 59.9±19.2 degreethe left side, and 1.15±0.11 and 52.8 ±16.6 degreethe right side,
respectively. the Pearson correlation analysis, overall tortuosity had a significant correlation with age (r=
0.516, p=0.005), PWV (r= 0.623, p=0.002), and FMD (r= 0.563, p=0.002).
Conclusions: Our study suggests that arterial tortuosity can be a kind of outgrowth associated with a
higher arterial stiffness and not decreased endothelial function.
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Acute middel cerebral artery infarction caused by patent foramen ovale
Eun Hye KIM, Seung Woo KIM, Phil Hyu LEE, Hyo Suk NAM, Ji Hoe HEO, Young Dae KIM
Department of Neurology, Severance Hospital, Seoul, Korea

Purpose: Patent foramen ovale (PFO) is a hemodynamically insignificant interarterial communication.
Paradoxical thromboembolism across a PFO is one potential mechanism for cryptogenic strokes.
However, because it is present in > 25% of the adult population, direct relationship between stroke and
the presence of PFO can be obscure in many cases.
Methods: We report a patient who had experienced acute left middle cerebral infarction caused by
concomitant deep vein thrombosis and PFO, subsequently leading pulmonary thromboembolism and
ischemic stroke.
Results: A 43-year-oldman presented with acute onset of language dysfunction and transient left sided
hemiparesis. He had no medical history. On admission, he had disorganized speech and the left sided
hemiparesis was fully recovered. Standard blood tests including complete blood cell count, urinalysis,
routine blood chemistry and autoimmune markers were all normal. D-dimer was elevated with the
value of 9812ng/mL. Brain MRI and CT angiography showed acute left middle cerebral artery infarction
with occlusion at left distal middle cerebral artery. Transthoracic echocardiography demonstrated
increased right ventricular systolic pressure (61mmHg), and transesophageal echocardiography showed
large PFO. Heart CT revealed that occlusion and intraluminal thrombi in bilateral pulmonaryartery. The
presence of deep vein thrombosis was confirmed though the CT venography. During admission,
anticoagulation was administered, and his symptom gradually resolved. Follow-up transthoracic
echocardiography showed decreased the right ventricular systolic pressure (43mmHg) and, follow-up
heart CT revealed much decreased extent of thrombi. The patient underwent percutaneous closure of
the PFO. He discharged without any neurologic symptom.
Conclusions: We report an acute middle cerebral infarction following pulmonary thromboembolism
and ischemic stroke by deep vein thrombosis. Physician should concern the possibility of PFO-related
acute stroke, in particular, in patients with elevated D-dimer.
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Which foods affect the risk of ischemic stroke in Korea?
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Purpose: The influence of dietary factors on ischemic stroke risk is debated mainly because available
data are limited. Our objective was to compare the foods pattern of non-cardioembolic ischemic stroke
patients with control subjects using a food frequency questionnaire (FFQ)
Methods: One hundred twenty-eight ischemic stroke (IS) and one hundred seventy-six controls
without any known cardiovascular disease (non-CI) were included. All food-item questions were asked
during a one-on-one interview. Nutrient intake was assessed using CAN Pro version 3.0.
Results: The patterns of food groups consumed by subjects were significantly different between the
non-CI and CI groups. Fruits and vegetable intakes in the CI group were lower than in the non-CI
group. Meat, fish and grains intakes were higher in the CI group. The comparisons with nutrients intake
of calcium, potassium, iron, vitamin A, vitamin C, beta-carotene and folate intakes in the CI group were
lower than in the non-CI group. However, there were no differences between two groups in sodium
intake in this high-salt intake case cohort.
Conclusions: Though it is a preliminary results, dietary recommendations of a healthy diet should be
useful in ischemic stroke prevention. Further studies about the dietary pattern of Korean stroke patients
should be conducted.
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Pre-stroke awareness and antithrombotic use for atrial fibrillation in
patients with acute ischemic stroke
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Purpose: Atrial fibrillation (AF) is a potent risk factor for stroke. AF-related stroke is associated with
more disabling and fatal outcomes compared with those caused by other stroke mechanisms. However,
there are no data regarding pre-stroke awareness and antithrombotic use for AF in patients with acute
ischemic stroke in Korea.
Methods: We studied patients with acute ischemic stroke and AF, who were admitted to 12 primary
stroke centers in Korea within 7 days after symptom onset between April 2008 and January 2012from a
nationwide prospective stroke registry. The CHADS2 score and AF treatment guidelines were used for
judging the appropriateness of antithrombotic use.
Results: Of the 15,778 patients, 2,958 (age 72.8±10.6, male 50.4%) with acute ischemic stroke and AF
wereenrolled. One thousand three hundred seventy-six patients (46.5%) were unaware of AF prior to
stroke. Of the 1533 patients aware of AF, 476 (31.1%) did not take any anti-thrombotics before stroke
onset. According to CHADS2 score and the guideline for stroke prevention, the proportion of the
patients with the appropriate use of antithrombotic therapy before stroke was 24.9% of the ones with
AF and ischemic stroke.
Conclusions: This study shows that more than two-third of patients with AF and stroke does not take
appropriate anti-thrombotics (antiplatelets or anticoagulant) before stroke onset in Korea.
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Purpose: Intracerebral hemorrhage (ICH) is the most devastating and least treatable subtype of stroke,
causing severe disability and a high rate of acute mortality. Alcohol consumption has been identified as a
risk factor for ICH. However, the risk of alcohol intake for ICH according to dose and duration has not
been properly elucidated in Korea.
Methods: We performed a nationwide multicenter case control study involving 33 hospitals in Korea. A
total of 493 ICH cases and 986 age and sex matched controls were enrolled. We obtained detailed
information on life style, medical history and, in particular, habits of alcohol intake from participants
using structured questionnaires.
Results: 288 ICH patients (58.4%) were current drinker compared with 462 (46.9%) controls, giving an
adjustedodds ratio (OR) of 1.69 (95% CI, 1.19-2.40) after controlling for hypertension, diabetes,
hyperlipidemia, coronary artery disease, smoking and the family history of stroke. Based on regular
consumption of alcohol, heavy drinkers (defined as a current regular consumption more than 300 g
alcohol/week, i.e., more than 45 g alcohol/day) had a 3.6 times increased risk of ICH, compared with
never drinkers. According to the duration of alcohol intake, those who drink more than 30 years had a
2.1 times increased risk of ICH.
Conclusions: We have demonstrated that alcohol intake increases the risk for ICH, and those who drink
heavily or for long duration may have higher risk for ICH than never or light drinker. Our results call for
more global and vigorous efforts for people to reduce alcohol intake.
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Recurrent cerebral infarct in a patient with lambl’s excrescence in spite
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Purpose: Lambl’s excrescence (LE) is a filiform hypermobile mass attached to the edges of cardiac
valves. Cerebral infarct related with LE has been rarely reported and there is no consensus about
treatment due to uncertain stroke mechanism. We report a patient with LE who had recurrent embolic
infarcts in spite of dual antiplatelet therapy.
Methods: A 43-year-old man with hypertension visited outpatient clinic complaining of dizziness and
dull headache for 1 month.
Results: He had a history of multifocal cerebral infarct in the right middle cerebral arterial (MCA)
territory 6 years ago. At that time, there were no abnormalities in MR angiography and no evidence of
hypercoagulopathy or vasculitis. His electrocardiography and transthoracic echocardiography were
normal.However, transesophageal echocardiography (TEE) showed filiform mass arising from the right
coronary cusp in the aortic valve suggesting LE. He had been treated with aspirin and clopidogrel as well
as antihypertensive drug and statin since the last stroke. He had no clinically definite recurrent
symptoms for 6 years. Neurologic examination at this admission showed no focal neurologic deficits.
Diffusion weighted image taken at this time showed no lesion suggesting acute ischemic stroke.
However, FLAIR image showed new multiple high signal intensity lesions compatible with chronic
embolic infarcts in bilateral MCAs territory compared with previous study. LE was still present in the
repeated TEE.
Conclusions: In conclusion, there is a possibility of cardioembolic infarct in a patient with LE and
antiplatelet agents seem to be insufficient in secondary prevention of ischemic stroke associated with LE.
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Antiplatelet effect of clopidogrel can be reduced by calcium-channel
blockers
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Neurology, Gangnam Severance Hospital, Seoul, Korea

Purpose: Clopidogrel is a prodrug that is metabolized by hepatic cytochromeP450 (CYP) into active
metabolite. CYP3A4 is one of the CYPs that metabolized theclopidogrel. CYP3A4 is also involved in the
metabolism of dihydropyridine calcium channel blockers (CCBs). There were a few reports suggested
the inhibitory interaction between CCBs and clopidogrel. The purpose of this study is to find out the
effect of CCBs on antiplatelet activity of clopidogrel by comparing P2Y12 reaction unit (PRU) during
the CCBs medication and after discontinuation of CCBs medication in same patients.
Methods: We designed a prospective study to discover the effect of CCBs on the antiplatelet activity of
clopidogrel. Enrolled patients received clopidogrel and CCBs for cerebrovascular disease and
hypertension and both drugs were maintained for at least 2 months before enrollment. The antiplatelet
activity of clopidogrel was measured by VerifyNow P2Y12 assay. To control for other factors, we serially
checked VerifyNow P2Y12 assay in the same patient during CCBs medication and 8 weeks after
discontinuation of CCBs. After discontinuation of CCBs, angiotensin receptor blockers (ARBs) were
newly administered to the patients, or dose of ARBs were increased for control of blood pressure.
Results: Thirty-one patients were enrolled and twenty-eight patients finished the study. CCBs were
stopped in 8, switched to ARBs in 11, and stopped after increasing dose of ARBs in 9 patients. P2Y12
reaction unit was significantly decreased after discontinuation of CCBs (238.6±74.9 vs. 216.3±70.0;
p=0.004). Although we used ARB to control blood pressure, systolic blood pressure were significantly
increased after discontinuation of CCBs (124.2±15.1 vs. 132.1±16.5, p=0.035).
Conclusions: This study demonstrates the inhibitory effect of CCBs on antiplatelet activity of
clopidogrel. The importance of this study is that we controlled other factors which were known to affect
the clopidogrel activity. The problem of blood pressure elevation should be cautiously controlled when
considering whether to stop or switch CCBs to another anti-hypertensive agent. Large prospective
clinical trials are needed to clarify the importance of concomitant CCBs medication on long term
clinical outcome.
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Relationship between arterial stiffness and pulsatility index in acute
ischemic stroke
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Purpose: Arterial walls stiffen with age, but this is not necessarily normative. Aging, environmental, and
genetic factors are responsible for the structural and functional changes of the arterial wall, leading to
decreased elasticity and increased stiffness. There are some controversies in the arterial stiffness and
ischemic stroke subtypes. While one reported that lacunar subtype has the highest arterial stiffness
indices among stroke patients, the other showed that patients with lacunar stroke had decreased arterial
stiffness compared to other stroke subtypes. They concluded that these differences may be related to the
ethnic distribution and associated vascular risk factors between the study groups. If these differences
may be related to the associated vascular risk factors among the ischemic stroke subtypes, we would
expect same patterns in transcranial Doppler (TCD) pulsatility index (PI). In this context, we
investigated the AIx and TCD PI in patients with acute ischemic stroke and their relationship according
to the stroke subtype.
Methods: Between November 2010 and November 2011, patients were enrolled for the study if they
experienced their first ischemic stroke within the preceding 7 days and were 45 years of age or older.
Arterial stiffness was evaluated using the augmentation index (AIx), measured by applanation
tonometry (SphygmoCor). TCD PI was calculated from TCD row data. Ischemic stroke was classified
according to the Trial of ORG 10172 in the Acute Stroke Treatment (TOAST) classification system.
Results: A total of 174 patients were enrolled for the study. The most frequent stroke subtype was
lacune (69, 39.7%), followed by stroke of undetermined etiology (SUD) (61, 35.1%), large artery
atherosclerosis (LAA) (26, 14.9%), and cardioembolism (CE) (18, 10.3%). There were no significant
differences among the groups for hemodynamic indices. Simple linear regression analysis showed that
TCD PI was significantly related with age, body mass index (BMI), peripheral systolic blood pressure
(SBP), peripheral pulse pressure (PP), central SBP, and central PP (P<0.032). Multiple regression
analysis revealed that age, BMI, and central PP were significant (Pwith central PP being the most
influential factor (β coefficient = 0.338).
Conclusions: This study shows that TCD PI is closely associated with central pulse pressure. Systemic
arterial stiffness may be associated with the vascular resistance in the cerebral circulation.
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Augmentation index and acute ischemic stroke: Relationship with stroke
subtype
Dae Sup BYUN, Sang Won HAN, Joong Hyun PARK, Jong Sam BAIK, Jeong Yeon KIM, Jae
Hyeon PARK
Neurology, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Purpose: Arterial walls stiffen with age, but this is not necessarily normative. Aging, environmental, and
genetic factors are responsible for the structural and functional changes of the arterial wall, leading to
decreased elasticity and increased stiffness. Accelerated arterial stiffness occurs in the presence of
diabetes mellitus (DM), hypercholesterolemia, hypertension, and metabolic syndrome. Arterial stiffness
is an independent predictor of all-cause and cardiovascular (CV) mortality, fatal and nonfatal coronary
events, and symptomatic strokes. Arterial stiffness was also associated with cognitive impairment, the
presence of a lacunar infarction, white matter hyperintensity, and cerebral microbleeds. There is several
arguments in the relationship between arterial stiffness and ischemic stroke subtypes. Although some
researchers have suggested that lacunar infarction is associated with increased arterial stiffness, currently,
it is unknown as to which stroke subtype is associated with increased arterial stiffness. The aim of the
present study was to explore the relationship between augmentation index (AIx) and vascular risk
factors according to the stroke subtypes.
Methods: Patients were eligible for the study if they experienced their first ischemic stroke within the
preceding 7 days and were 45 years of age or older. AIx was measured by applanation tonometry
(SphygmoCor) and ischemic stroke was classified according to the Trial of ORG 10172 in the Acute
Stroke Treatment (TOAST) classification system.
Results: A total of 189 patients were enrolled for the study. The most frequent stroke subtype was
lacune (76, 40.2%), followed by stroke of undetermined etiology, negative work-up (SUDn) (59,
31.2%), large artery atherosclerosis (LAA) (31, 16.4%), and cardioembolism (CE) (23, 12.2%). While
there were no significant differences among the groups for hemodynamic indices, AIx@75 was higher in
lacune subtype (29.6%) than SUDn (28.4%), LAA (26.6%), and CE (24.8%) (P=0.064). The AIx@75
was significantly related with age (r=0.189), sex (r=0.252), peripheral systolic blood pressure (SBP)
(r=0.189), peripheral diastolic blood pressure (DBP) (r=0.191), and peripheral mean arterial pressure
(MAP) (r=0.327). Multiple linear regression analysis revealed that age, sex, peripheral SBP, peripheral
DBP and peripheral MAP were significant (P<0.002).
Conclusions: This study showed that arterial stiffness is increased in acute lacunar infarction.
Considering the pathogenesis of lacunar infarction and the potential interconnected causes of arterial
stiffness, our findings indicate that increased arterial stiffness in acute lacunar infarction may be related
to the pathogenesis of lacunar infarction.
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Purpose: Aspirin is widely used in prevention of cardiovascular diseases. Some patients are not
responsive to the antithrombotic action of aspirin. The clinical significance of aspirin resistance on
previous aspirin users was not been well established. The aim of this study was to assess the prevalence
of aspirin resistance in previous aspirin users and its association with initial stroke severity and early
clinical outcomes.
Methods: This was a retrospective study of acute ischemic stroke patients who were consecutively
admitted to CNUH between October 2007 and March 2010. We reviewed acute ischemic stroke patients
who were prior aspirin users. Aspirin resistance was defined as an aspirin reaction unit ≥ 550 by
VerifyNow-Aspirin assay. We evaluated the differences in stroke classification, initial stroke severity, and
the early neurological deterioration (END) between aspirin resistance and non-aspirin resistance.
Results: A total of 206 patients (114 men) were included in this study. Aspirin resistance was detected in
41 (21.4%) patients. END developed 20 (10.4%) patients. The patients with aspirin resistance were
more commonly associated with initial stroke severity than those without, with borderline significance
(p=0.114). However, END was not associated with aspirin resistance.
Conclusions: Aspirinresistance was not significantly associated with initial stroke severity and early
clinical outcome. It suggests that detection of aspirin resistance in prior aspirin users may not be useful
for patients with acute ischemic stroke.
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Can silent ischemic cerebral lesions clinically affect cognitive
impairment in patients with Parkinson’s disease accompanied by mild
dementia?
Hyun-ji CHO, In-uk SONG
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Purpose: Several studies have shown that the presence of cerebrovascular lesions may play an important
role in determining the severity of the clinical symptoms of dementia. However, no study to date has
explored the clinical effects of cerebrovascular disease on Parkinson’s disease with dementia(PDD),
although cerebrovascular disease is a common cause of dementia in the elderly population. Therefore,
we conducted this study to evaluate the relationship between silent cerebrovascular lesions and cognitive
decline in PDD.
Methods: Only 27 patients with PDD were selected for participation in this study. Seventeen patients
had PDD with silent cerebral ischemic lesions(PDDI), and 10 patients had PDD without silent cerebral
ischemic lesions(pure PDD). All subjects underwent global cognitive function testing and were
evaluated using detailed neuropsychological tests, including tests of attention, memory, language, and
visuospatial and frontal functioning.
Results: There were no significant differences between the pure PDD and PDDI groups on general
cognitive function tests. The mean duration of suffering from the motor symptoms of Parkinson’s
disease was longer in the pure PDD group than in the PDDI group, but the difference between the two
groups was not significant. Furthermore, there were no significant differences in detailed
neuropsychological test scores between the two groups.
Conclusions: We concluded that silent cerebrovascular lesions do not contribute to the
neuropsychological severity of PDD, even though vascular disease is a common cause of cognitive
impairment in the elderly. Thus, the results of the present study suggest that factors other than
cerebrovascular disease contribute to the severity of PDD.
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Purpose: Unrecognized brain infarction (UBI) is known to be related with stroke risk and outcome
after index stroke. Presence of cardioembolic sources was one of risk factor for UBI. However, there has
been limited data regarding the UBI in non-valvular atrial fibrillation (NVAF). We investigated the
frequency and pattern of UBI according to the CHADS2 score and CHA2DS2-vasc score in patients
with NVAF. We also determined which UBI was related with the clinical outcome after index stroke.
Methods: A total of 668 consecutive patients with acute ischemic stroke or transient ischemic attack
within 7 days after symptom onset and NVAF were enrolled in this study. The UBI was defined as
ischemic infarction lesion (> 3 mm in size) which was not related with the index stroke and had high
signal intensity on FLAIR or T2 weighted images and iso- or low signal intensity on T1 weighted image
without acute lesions on DWI. UBI was classified as lacunar type (<15 mm in subcortical region) and
non-lacunar type. We calculated CHADS2 and CHA2DS2-vasc scores for each patient based on the
patient’s clinical history and state before index stroke.
Results: Of 668 patients, UBIs were noted in 292 (43.7%). In terms of stroke type, non-lacunar type
(n=297, 31%) was more common than lacunar type (n=85, 12.7%). There were positive associations
between high CHADS2 or CHA2DS2-vasc scores (p=0.001) and the existence of UBIs, whether they
were lacunar type or non-lacunar type (p=0.001). Among the component of these scoring systems,
hypertension and old age were significant predictors forthe presence of UBIs. The presence of
non-lacunar type was independently and significantly related with poor neurological outcome in three
months after index stroke (p=0.013).
Conclusions: In patients with NVAF, the frequency of UBIs was not low and as the CHADS2 or
CHA2DS2-vasc scores increased, the frequency of UBIs also elevated. Considering that UBIs can impact
on the stroke risk and neurological outcome after index stroke, screening for brain would be required in
stroke naïve patients with NVAF and higher CHADS2 or CHA2DS2-vASc scores.
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Purpose: The clinical factors that are associated with high on-treatment platelet reactivity to clopidogrel
(HOPR) in cerebrovascular disease (CVD) remain unknown. Moreover, the efficacy of clopidogrel and
ticagrelor has been recently challenged by concomitant aspirin use. Thus, we sought to determine the
impact of various clinical factors on HOPR in patients with CVD, focusing on the interaction between
aspirin and clopidogrel.
Methods: Patients who underwent endovascular treatment for carotid stenosis or intracranial
aneurysms and active antiplatelet therapy for unstable atherosclerotic lesion were identified through a
prospective ongoing registry. Demographic and clinical characteristics and laboratory data including the
VerifyNow P2Y12 assay were collected. Univariate and multivariate logistic regression analyses were
performed to assess factors associated with thromboembolic events and HOPR.
Results: A total of 501 patients were included in this study. The mean age was 61.4±10.9 years, 44.1% of
subjects were male, and 53.9% had taken aspirin. Thromboembolic events occurred in 48 (9.6%)
patients. Stent placement and ≥275 P2Y12 Reaction Unit (PRU) were significantly associated with the
occurrence of thromboembolic events. When the cut-off value of ≥275 P2Y12 Reaction Unit (PRU) was
applied to define HOPR, female gender (P=0.016), prior stroke (P=0.035), low hemoglobin (P<0.001),
and prior aspirin use (P=0.002) were independently associated with HOPR. The odds ratio of the prior
aspirin use for HOPR was 1.976 (95% CI, 1.281-3.048) after adjustment.
Conclusions: While the effect of female gender and low hemoglobin on clopidogrel responsiveness
agrees with the previous data from studies on coronary artery disease, the association of aspirin with
HOPR provides evidence for new directions in assessing the risk of clopidogrel resistance.
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Purpose: Impaired renal function may contribute to development of stroke and small vessel pathology
in the brain. We investigated whether stroke subtype, initial stroke severity and early neurologic
outcomes and the presence of small vessel pathology in the brain are different between patients with end
stage renal disease (ESRD) and those with renal transplantation (RT).
Methods: A total of 57 consecutive de novo RT patients (RT group) and 120 patients undergoing
dialysis due to ESRD (ESRD group) who developed a first-ever acute cerebral infarction were enrolled.
We compared stroke subtypes based on the Trial of Org 10172 in Acute Stroke Treatment classification,
the presence of small vessel pathology (cerebral microbleed, leukoaraiosis and silent lacunar infarction)
on MRI, stroke severity based on the National Institutes of Health Stroke Scale (NIHSS) and in-hospital
mortality between the groups.
Results: The stroke subtypes, NIHSS scores at admission and in-hospital mortality were not different
between the two groups. High grade periventricular white matter change and cerebral microbleeds were
more frequently found in the ESRD group than in the RT group. The time from starting dialysis to
stroke was longer in the RT group (129.9 ± 60.9 months) than in the ESRD group (51.1 ± 46.1 months).
Conclusions: Periventricular white matter changes and cerebral microbleeds were less frequent in the
RT group than in the ESRD group, while stroke patterns, severity and short term outcomes were not
different. Improved renal function by RT may influence on development of the small vessel pathology in
patients with ESRD.
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Purpose: Posterior circulation stroke have been reportedin 30% to 40% of all ischemic strokes with
high risks of mortality. We present alternative surgical interventions for the patients with
vertebro-basilar artery (VBA) atherosclerotic occlusive disease not amenable to medical and/or
endovascular treatments.
Methods: We present four cases with VBA atherosclerotic occlusive disease. Vertebral artery
(VA)common carotid arterybypass was performed in three cases. In one patient with bilateral vertebral
artery occluson, the superficial temporal artery (STA) to the superior cerebellar artery (SCA) bypass was
carried out.
Results: The patency was maintained in all patients within at least two-year follow-up period. In one
patient underwentbypass, smallinfarctions occurred. However, it did notcause a newly developed
neulogical symptoms and so did not affect clinical outcomes.
Conclusions: Microsurgical revascularization procedure including VA to CCA transposition and STA to
SCA bypass can be an alternative treatment for the patients with posterior circulation ischemia not
amenable to medical and/or endovascular treatments.
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A successful treatment of moyamoya disease with cilostazol : A case
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Purpose: Moyamoya disease is an intracranial vaso-occlusive disease characterized by anastomotic
network seen on the angiogram. Stroke in moyamoya disease includes both ischemic and hemorrhagic
one. This double-sideness make it difficult to treat ischemic stroke in moyamoya disease.
Methods: Numerous antiplatelet agent are usually prescribed in moyamoya disease. However, there was
no proven medical treatment in moyamoya disease. Here, we report a successful treatment case of
moyamoya disease with cilostazol and discuss the scientific background through the literature review.
Results: 48 years old woman was admitted with recurrent right side hemiplegia. She had repetitive
transient hemiplegia after hyperventilation or crying for 20 yearsbefore admission. The frequency and
duration of these symptoms increased in process of time. The frequency of attack was 6 times per
month just before the admission. She took aspirin and clopidogrel for an angina history. Her brother
showed similar symptoms. Magnetic resonance image revealed chronic ischemia on the bilateral frontal
subcortical white matter. A cerebral angiogram showed an occlusion of left distal carotid artery and
numerous moyamoya vessels and severe right distal carotid artery stenosis. She rejected the surgical
treatment. We prescribed aspirin 100mg once and cilostazol 50mg twice daily. After 5days of the
admistration, there was no more attack and she was discharged to home. After 1 month, the frequency
was 2 attacks per month. After 6 months, there was no more attack of symptom and no hemorrhagic
complications.
Conclusions: Because of the risk of intracerebral hemorrhage, physicians tend to avoid the use of
antiplatelet agent. There are few studies for the novel treatment moyamoya disease without antiplatelet
agent. Vasodilators, nitroglycerin or calcium channel blocker are expected asnew treatment options.
However, the efficacy was not proven. Cilostazol is a phosphodiesterase inhibitor which effect as an
antiplatelet agent and vasodilator. Recent studies shows cilostazol is less common in hemorrhagic side
effect than aspirin. Also, TOSS trial provedthe effect of cilostazol in symptomatic intracranial stenosis
which suppressed atherosclerosis and regression of the stenosis in the study. We treated a patient with
recurrent transient ischemic attack in moyamoya disease with cilostazol without hemorrhagic side effect.
Through this case we saw the possibility of cilostazol as a new treatment option in moyamoya disease.
The prospective and long term follow up case control studied would be needed.
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Purpose: This study is aimed to investigate the long-term outcome in adult moyamoya patients who
underwent surgical treatment or conservative observation.
Methods: The retrospective cohort included 355 adult (over 18 years of age) patients with definite
moyamoya disease treated at 8 hospitals during the period between 2000 and 2011 among 1005 patients
whose ICD-10 disease code was I67.5. Clinical presentation, radiologic findings and neurologic data
were obtained by medical records. Stroke-free survival rate and prognostic factors for stroke recurrence
were assessed by Kaplan-Meier and Cox regression analysis.
Results: The initial symptom was ischemia, hemorrhage, or incidental in 196, 119, and 40 patients,
respectively. The median age for the onset of symptoms was 39.0 (±14.0) years. The median follow-up
was 33.7 months (range 0.4 to 284.8). One hundred thirty seven (38.6%) of the 355 patients received
observational conservative management. The remaining 218 (61.4%) patients underwent one of direct,
indirect or combined revascularization. In the total adult moyamoya patients, there was no significant
difference between surgical and observation group in Kaplan Meier Survival analysis (P=0.710).
Angiographic stage was a predictor of stroke recurrence (HR 3.244, 95% CI; 1.187-8.867, P=0.022).
Neurologic outcome tended to be better in the surgical group than the observation group (88.5% vs
81.8%, P=0.074).
Conclusions: In adult moyamoya patients, surgical treatment may have the better outcome than
conservative treatment. Angiographic stage is a predictor of future stroke.
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Purpose: There are no guidelines on the proper management for patients who had ischemic stroke
while receiving antiplatelets. The inhibitory response to antiplatelet, such as clopidogrel or aspirin,
considerably varies among individuals and antiplatelet resistance could be a risk factor for recurrent
thrombotic events in patients receiving antiplatelets. This study investigated clopidogrel and aspirin
resistance and the effect of cilostazol addition, based on the platelet aggregation evaluated by Platelet
Drug Response Assay.
Methods: We reviewed consecutive 1458 acute ischemic stroke patients and included 72 patients with
no definite cardiogenic embolism (48 men and 24 women, aged 67.8±2.3 years) who received
clopidogrel (75 mg) or/and aspirin (>100mg) for >7 days at our hospital ween January 2010 and June
2012. For 48 patients 75 mg clopidogrel alone was administered (clopidogrel group); the other 19
patients received >100 mg of aspirin alone (aspirin group). We measured the ability of 20 μM ADP to
aggregate platelets using the VerifyNow P2Y12 Assay at the time of stroke onset and after addition of
cilostazol for > 14 days.
Results: Clopidogrel resistance was identified in 18 (42%) of the 48 patients in the clopid ogrel group
and aspirin resistance was identified in 10 (52%) of the 19 patients in the aspirin group. After the
combination of cilostazol, the percent of platelet inhibition was significantly enhanced than in the
clopidogrel or aspirin only group (35.7±12.0% vs. 52.7±26.9%, p=0.035).
Conclusions: Antiplatelet resistance developed in 38% ofischemic stroke patients receiving antiplatelets.
The addition of cilostazol to clopidogrel or aspirin may have improved platelet inhibition.
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Purpose: We investigated the association of CHADS2 or CHA2DS2-VASc score with the presence and
severity of CAD.
Methods: Total 1733 consecutive patients with acute ischemic stroke who underwent the multislice
computed tomography (MSCT) coronary angiography were included for this study.
Results: Among 1733 patients, 1220 patients (70.4%) had any degree of CAD, and significant (³ 50%
stenosis) CAD in 576 patients (33.3%). As the CHADS2 and CHA2DS2-VASc score increased, the
number of patients with CAD increased (p < 0.001). The severity of CAD was correlated with CHADS2
score (Spearman coefficient 0.229, p<0.001) and CHA2DS2-VASc score (Spearman coefficient 0.261,
p<0.001). In multivariate analysis, CHADS2 score ≥2 (OR 2.28, 95% CI 1.81-2.88) and CHA2DS2-VASc
score ≥2 (OR 3.74, 95% CI 2.82-4.94) were independently associated with CAD.
Conclusions: CHADS2 and CHA2DS2-VASc scores were predictive of the presence and severity of CAD
in stroke patients. When a patient has higher CHADS2or CHA2DS2-VASc scores, one should consider
coronary evaluation.
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Comparison of effects of amlodipine and losartan on the blood pressure
and its variation in patients with hypertension and acute stroke: a
randomized double-blind non-inferiority trial
Hyung-min KWON, Jung-won SHIN, Yoon-ho HONG, Yong-seok LEE, Hyunwoo NAM
Neurology, SMG-SNU Boramae Medical Center, Seoul National University College of Medicine, Seoul, Korea

Purpose: Lowering the blood pressure (BP) and reducing its variation are important for the prevention
of stroke and other cardiovascular diseases. We aimed to compare those effects between amlodipine
camsylate and losartan potassium in patients with acute stroke.
Methods: We included 77 consecutive patients presenting with acute ischemic stroke were included in
this randomized, single center, double-blind clinical trial from August 2007 to June 2011. We randomly
assigned patients to take either amlodipine camsylate or losartan potassium daily for 8 weeks. Then, we
assessed whether amlodipine was non-inferior to losartan in terms of lowering systolic BP and
stabilizing 24-hour BP variation.
Results: Thirty-nine patients in amlodipine group and thirty-eight patients in losartan group
completed the 8-week follow-up. We performed ambulatory blood pressure monitoring (ABPM) just
before starting the drugs and at the end of the 8th week. Systolic BP dropped 14.82±11.71mmHg in the
amlodipine group and 13.11±12.69mmHg in the losartan group. Intention-to-treat analysis showed
non-inferiority of amlodipine to losartan (95% CI; -3.83, 7.26), however, in per-protocol analysis, it did
not (95% CI; -6.88, 4.65). As to the BP variation, we analyzed data including mean awake BP, mean
sleep BP, morning BP, evening BP and prewake BP. There were no differences between the groups
though amlodipine group had a more tendency to blunt morning surge than the losartan group.
Conclusions: Both drugs reduced systolic BP in a similar degree, but it was not confirmed by
per-protocol analysis. However, amlodipine has a favorable effect on a morning surge.
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I. Low-risk group
II. Intermediate-risk group
III. High-risk group
Previous CAD

Primary prevention indication for
drug therapy is considered after
improvement of lifestyle habits

Secondary prevention; drug therapy
is considered with improvement of
lifestyle habits

0
1-2
≥3

Main risk factors other
*
than LDL-C

<100

<160
<140
<120

LDL-C

≥40

≥40
≥40
≥40

HDL-C

<150

<150
<150
<150

TG

Target levels for lipid control (mg/dL)

CAD Coronary Artery Disease, LDL-C; LDL cholesterol, HDL-C; HDL cholesterol, TG; triglycerides.
*
Main risk factors other than LDL-C; Aging (male: ≥45 years, female: ≥55 years), hypertension, diabetes mellitus (including abnormal
glucose tolerance), smoking, family history of CAD, and hypo-HDL cholesterolemia (<40 mg/dL).
Concurrent cerebral infarction, DM and peripheral artery disease are included in Category III (High-risk group).
(Source: Japan Atherosclerosis Society. Guidelines for Prevention of Atherosclerotic Cardiovascular Diseases, 2007. Tokyo: Japan
Arteriosclerosis Society; 2007.)

Category

Principles of treatment policy

Table 1. Target levels for lipid control for prevention of CAD according to risk

