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Purpose:  The aim of this work was to determine the stroke prevalence and efficacy of bedside information in 

acute transient vestibular syndrome (ATVS). 

Methods: We prospectively recruited 86 patients who presented with ATVS. All patients received 

constructed examination including four-item HINTS “plus” (head impulse test, nystagmus pattern, test of 

skew, and hearing loss), and brain MRI. Patients without an obvious causes further received 

perfusion-weighted imaging (PWI). Multivariable logistic regression was used to determine clinical 

parameters to identify stroke in ATVS. 

Results: In ATVS, overall stroke prevalence was 27%, and the efficacy of HINTS plus examination and 

clinical MRI was limited. HINTS plus could not be applied to the majority of patients due to the resolution of 

vestibular symptoms, and the sensitivity (57%) of MRI was very low. There was a significantly higher hazard 

risk of developing stroke in ATVS associated with craniocervical pain (OR=8.4, 95% CI = 2.0-34.3) and focal 

neurologic symptoms/signs (OR=12.2, 95% CI=2.4-60.7). Ten (43%) of 23 patients with stroke showed 

unilateral cerebellar hypoperfusion on PWI, and eight of them had a focal stenosis or hypoplasia in the 

corresponding vertebral artery. 

Conclusions: Our results show that ATVS has a diagnostic challenge simply based on bedside information 

and clinical MRI. PWI and associated craniocervical pain and neurological symptoms may increase the 

diagnostic yield for stroke in ATVS. Cerebellar hypoperfusion in ATVS provides an evidence that isolated 

vertigo actually occur in vertebrobasilar transient ischemic attack requiring broader diagnostic criteria. 
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Purpose: Stroke is a common cause of morbidity and mortality worldwide. In Korea, stroke is the second 

leading cause of death after cancer and occurs every 5 minutes, kills a patient every 20 minutes. The patient 

with stroke, especially ischemic stroke, has better outcome with prompt management as soon as possible, so 

many stroke campaigns were performed nationally, but many patients with stroke trend to be late to visit 

institutions in real field. We aimed to investigate the prevalence of stroke and incidence of late visiting 

patients rate in our center.  

Methods: We reviewed data which the patients diagnosed with ischemic stroke upon admission at our 

hospital were retrospectively enrolled into our stroke registry from January 1, 2013, to June 30, 2016. Patients’ 

age, sex, symptom onset duration when he/she visited hospital, TOAST I,II classification were estimated. 

Symptom onset duration was categorized 4 groups (A ; visited with 4.5 hours ; B ; within 4.5 to 6hours ; C ; 

within 6hours to 3days ; D ; within 3days to 7days). 

Results: A total of 1766 patients diagnosed with ischemic stroke in this period. 331 patients’ data was 

excluded because of incomplete, so 1435 patients (60.6% male ; mean age, 66.9 years, SD 12.9) were available 

for analysis. Symptom onset duration group A rate was 33.5% , and the sum of group A plus B rate was only 

40.8% (group C ; 49.2% ; group D ; 10.3%). Of all the patients, social activities population (under 65 years 

old) rate was 41.7% (599/1435). These patients’ group A rate and the sum of group A plus B rate were similar 

to whole patients’ data (group A ; 36.6%, group A plus B rate ; 43.9% ; group C ; 45.2% ; group D ; 9.7%). 

Conclusions: Anyway, any reasons, about 60% patients with ischemic stroke trend to be delayed to visit 

medical institution in our study. The catchphrase of worldwide stroke society is “Time is Brain”. For our 

catchphrase becomes to be not merely a word but a practice campaign, more practical , proper and steady 

ways which a patient with abrupt symptom of stroke can get in manageable hospital more fast must be 

developed as soon as possible. 



213 

A Case of Posterior Reversible Encephalopathy Syndrome 
with Cerebral Vasculopathy in Influenza A Infection 

Minju Cha1 , Minju Yu1

1Neurology, Chungbuk national hospital, Chungju, Korea  

Poster 104

 

Purpose: Influenza A infection can provoke neurologic complication such as encephalopathy, encephalitis, 

or Reye syndrome in children. In adults, an increased incidence of stroke has been reported Posterior 

reversible encephalopathy syndrome (PRES) is seen in association with infection, sepsis, and cerebral 

vasculopathy has been demonstrated in PRES. We describe a case of PRES with cerebral vasculopathy that 

develops in association with influenza A.

Results: A 43-year-old woman was admitted to an outside institution after 7 days of cough, rhinorrhea and 

fever. She had no underlying disease except obesity, hepatitis B virus infection. She was transferred to our 

institution for dyspnea and respiratory distress. On transfer, the neurologic examination revealed no 

abnormalities. Two days after admission, she was intubated with mechanical ventilation after her condition 

deteriorated to pneumonia with acute respiration distress syndrome (ARDS). She was sedated using 

dexmedetomidine and remifentanil. During sedative state, hypertension was noticed temporarily up to 

systolic blood pressure 230 and diastolic blood pressure 130. Intravenous antihypertensive agent was 

administrated several times. Nasal swab/washing obtained on admission was positive for influenza A (H1N1 

seasonal) by PCR assay. Administration of Tamiflu was begun along with intravenous antibiotics. After 10 

days, mechanical ventilation was discontinued and sedation was tapered. She was fully awake but discovered 

to have quadriplegia, right upper and both lower limbs were MRC grade 0 and left upper limb was grade 4. 

Magnetic resonance imaging (MRI) showed cortical and subcortical white matter lesion with diffusion 

restriction in the bilateral frontal and parietal lobes and left cerebellum. Magnetic resonance angiography 

(MRA) demonstrated vasculopathy in the M1 portion of bilateral middle cerebral artery (MCA). We failed to 

lumbar puncture, so could not perform cerebrospinal fluid (CSF) analysis. In light of the above clinical 

presentation, the neuroimaing finding was interpreted with PRES acompanying cerebral vasculopathy. We 

administered IV methylprednisolone to reduce vasogenic edema for 5 days. 4 weeks later, motor weakness 

improved slightly but she could not gait and modified Rankin score was 5 ultimately. 

Conclusions: We describe an adult with acute influenza A associated encephalopathy with significant 

cerebral vasculopathy and an acompanying cerebral edema pattern compatible with PRES. Our case 

implicates that significant cerebral vasculopathy can accompany influenza infection and that influenza is a 

likely trigger for PRES. 



214

Seasonal Variation in Ischemic Stroke Subtype : 
Is Cardioembolic stroke More Common in Winter? 

Yong-jin Cho1, Kyu Yoon Jung1, Hye Jung Lee1, Keun-sik Hong1, Joong-yang Cho1, Hee Kyung Park 1, 

Pamela Song1, Jae-jung Lee1, Ji-hyun Park1, Jung-ran Kim1

1Neurology, Inje University Ilsan Paik Hospital, Goyang , Korea  

Poster 105

Purpose: Several studies have suggested a link between ischemic stroke and season. The aim of our study was 

to examine the ischemic stroke subtype and clinical characteristics by season.

Methods: In this retrospective observational study, all consecutive patients, who admitted via emergency 

room of a tertiary hospital from 2008/06 to 2015/05, for 7 years, were identified based on a prospective stroke 

registry. All patients were presented within 7 days from symptom onset and had relevant ischemic lesions on 

brain imaging. Patients with TIA and with a history of previous stroke were excluded. Ishemic stroke subtype 

according to TOAST classificaion, age, sex, initial NIHSS, and modified Rankin Scale at 3 months were 

identified. We categorized stroke onset date into 4 groups, such as spring (Mar to May), summer (Jun to 

Aug), fall (Sep to Nov), and winter (Dec to Feb). 

Results: Among 1692 patients included, 424 (25.1%) in spring, 431 (25.5%) in summer, 427 (25.2%) in fall, 

and 410 (24.2%) in winter, mean age were 67.4, 66.3, 68.6, and 68.6, male were 58.5%, 60.1%, 59.7%, and 

61.9%, respectively. Proportion of cardioembolic stroke was highest in winter (29.3%) compared to spring 

(26.7%), fall (23.0%) and summer (21.9%) (p=0.04 by chisq). Initial NIHSS were highest in winter 

compared to fall, spring and summer (mean, 7.4 vs. 6.5, 6.4, 5.7, p=0.01 by ANOVA) and favorable outcome 

at 3 months (mRS 0 to 2) were 64.8%, 66.1%, 70.1%, and 69.5%, respectively (p=0.30 by chisq). 

Conclusions: Cardioembolic stroke and severe stroke were observed more common in winter. These findings 

suggest the possible influence of weather on ischemic stroke subtype. 
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Purpose: To report our endovascular treatment for giant serpentine middle cerebral artery aneurysm.

Methods: a 44-year-old man with headache and seizure had a giant serpentine aneurysm arising from the 

middle cerebral artery (MCA). This aneurysm was a huge aneurysm with largely filled with thrombus 

manifesting as a mass lesion. This aneurysm had outflow into the distal MCA branches. We performed 

balloon occlusion test (BOT) for brain tolerance. Then coil embolization was done on proximal artery. 

Results: The patient had MCA territory infarction in MRI diffusion image by occlusion vessel territory. But 

he discharged with alert mentality and mild Gerstmann syndrome symptoms. In short term follow up, mass 

effect was decreased and improved Gerstmann syndrome. 

Conclusions: After selectively BOT, endovascular embolization is one of useful therapeutic strategy on giant 

serpentine aneurysm. 
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Purpose: High signal intensity of cerebral venous sinuses on magnetic resonance angiography (MRA) 

indicates high flow of shunt from arterial blood suggesting of dural arteriovenous fistula (AVF) or 

arteriovenous malformation. We report two patients with intracranial venous reflux caused by occlusion of 

brachiocephalic vein (BCV) mimicking dural AVF on MRA.

Methods: A 71-year-old woman receiving AVF surgery for hemodialysis presented with headache with 

nausea for several months. Left jugular vein, inferior petrosal sinus and ophthalmic vein showed high signal 

intensity on MRA suggesting intracranial dural AVF. However, cerebral angiography revealed intracranial 

venous reflux through jugular vein caused by BCV occlusion. After balloon angioplasty with stenting for BCV 

occlusion, normal venous drainage was restored, and her symptoms were also resolved.  

Results: A 62-year-old woman with AVF for hemodialysis was hospitalized for seizure. High signal intensity 

of transverse-sigmoid sinus and jugular vein was also demonstrated on MRA caused by BCV occlusion. She 

did not receive immediate intervention due to poor medical condition by sepsis. Eventually, she died of 

intracranial hemorrhage. 

Conclusions: Central venous occlusion is common in patients receiving AVF surgery for dialysis. Intracranial 

venous reflux resulting from occlusion of BCV induces various neurological disorders including intracranial 

hypertension or hemorrhage. Prompt recognition and endovascular treatment can be helpful for the 

treatment of symptomatic central venous occlusion. 
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Purpose: Transvenous and transarterial embolization is the most common treatment method for the 

management of intracranial dural arteriovenous fistulas (dAVFs). However, such an approach is not always 

feasible such as dAVF involving an isolated sinus and multiple arterial feeder. We present dAVFs that were 

treated with transarterial intravenous embolization of the proximal venous outlet, as well as possible cases 

previously treated another route at out facility.

Methods: This study included 44 patients who had undergone endovascular treatment of the dAVF (4 cases 

of transarterial intravenous embolization). Every data including clinical, angiographic, and procedural data 

were retrospectively collected from medical charts or the literature and recorded on standardized forms by a 

physician. The angiograms were analyzed by two independent neurointerventionists. The dAVFs were 

classified according to the angiographic type and venous drainage pattern. 

Results: In 44 patients, 14 (32%) cases have possible penetrable large shunting point with distal enlargement. 

In 7 cases, treatments were performed via transarterial intravenous embolization of proximal venous site by 

using the penetrable large shunting point; those resulted in complete obliteration in all cases. The distally 

enlarged artery for 8 of the 14 cases was the middle meningeal artery, for 3 was the occipital artery, for 2 was 

internal maxillary artery, and for 1 case was meningohypophyseal artery. Five of the 14 cases have multiple 

possible penetrable large shunting point. In 14 cases, most of them (78%) were restrictive type (mature type) 

of angiographic classification. 

Conclusions: If a distally enlarged feeding artery is observed among the multiple feeding arteries, it suggests 

the existence of a large fistula and may serve as an access route for transarterial intravenous embolization. The 

penetrable large shunting point with distal enlargement should not be overlooked as a potential access route 

for transarterial intravenous embolization in cases where traditional endovascular access is limited; this 

approach does not carry the same risks that are generally associated with pure transarterial embolization 

along this pathway. Also it may offer a more treatment option for neurointerventionist. 
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Purpose: It has been reported that in patients with acute ischemic stroke, the history of diabetes mellitus 

(DM) or admission hyperglycemia levels are associated with poor outcomes when intravenous thrombolytic 

treatments were administrated. The effect of DM on those with endovascular revascularization treatments 

(ERT), however, has rarely been reported yet. By using a consecutively collected multicenter registry of ERT 

for acute ischemic stroke, we evaluated the impact of comorbid DM on outcomes.

Methods: From Jan 2011 to Feb 2016, consecutive acute ischemic stroke patients due to cervicocephalic large 

artery occlusions confirmed by baseline angiography who underwent ERT were enrolled into a registry from 

3 Stroke centers in Korea. Patients were excluded if onset to puncture time was over 8 hours, modified Rankin 

Scale (mRS) at 3 months was not available, and if the stroke occurred in a hospital. Patient demographics, 

NIHSS scores, presence of risk factors, angiographic and procedural data, and functional outcomes 

measured by mRS at 3 months were collected. The patients were dichotomized as those having comorbid DM 

and those who do not (non-DM). Univariate analysis was performed to compare the characteristics between 

DM and non-DM population. Multiple logistic regression analysis was used for multivariate analysis to 

validate the effect of comorbid DM on good outcomes (mRS ≤ 2) and poor outcomes (mRS ≥ 4) at 3 months.  

Results: Among 721 enrolled patients, 535 patients were finally included. There were 127 DM patients and 

408 non-DM patients. In the univariate analysis comparing DM patients with non-DM patients, 

comorbidity with hypertension (78.7% vs. 56.9%, p<0.001) and dyslipidemia (40.2% vs. 23.8% <0.001) 

were more frequent in the DM population. Functional outcomes measured by mRS at 3 months also 
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significantly differed (p=0.016), with a tendency toward higher mRS scores in the DM group. In the logistic 

regression analysis including age, male sex, initial NIHSS, onset to puncture time, and successful reperfusion 

as covariables, the comorbidity of DM was reversely associated with favorable outcomes (odds ratio: 0.596, 

95% confidence interval: 0.383 - 0.929, p=0.022), and positively related with poor outcomes (1.833, 1.168 - 

2.875, p=0.008).  

Conclusions: In patients performing ERT for acute anterior circulation ischemic stroke due to 

cervicocephalic large artery occlusions, the presence of DM as a comorbidity is significantly associated with 

poor outcomes.  
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Purpose: Distal hyperintense vessel sign (HVS) is a marker of large vessel occlusion, and it reveals slow 

anterograde or retrograde flow within collaterals. However, its clinical meaning has been controversial. We 

evaluated the relationship between distal HVS and early neurological deterioration (END) in acute ischemic 

stroke patients with large vessel steno-occlusion. 

Methods: We included consecutive acute ischemic stroke patients with symptomatic occlusion or severe 

stenosis in anterior circulation. Stroke outcomes were evaluated using the NIH Stroke Scale (NIHSS) score at 

the time of admission, 72-hour and 7-day after admission. END was defined as the increment of ≥ 1 in the 

motor NIHSS or ≥ 2 in the total NIHSS score. Distal HVS was defined as a hyperintensity on fluid attenuated 

inversion recovery image, located distal to Sylvian fissure. The burden of distal HVS was divided into absent, 

subtle and prominent.  

Results: Among a total of 149 participants, END was found in 26% of patients. END was related to frequent 

distal HVS, lower low-density lipoprotein-cholesterol and triglyceride levels. In multivariate analysis, distal 

HVS remained an independent predictor of END 

(adjusted OR=2.75, 95% CI=1.05-7.17, P=0.04). We also 

analyzed outcomes between with or without distal HVS. 

Participants with distal HVS revealed more frequent 

END, larger initial infarct volume, and higher initial, 

72-hour and 7-day NIHSS score. In the analysis of 

outcomes depending on distal HVS burden, there were 

no differences between subtle and prominent HVS in 

patients without thrombolytic therapy. 

Conclusions: Distal HVS may predict END in acute 

ischemic stroke patients with large vessel steno-occlusion. 
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Purpose: The status of collateral vessels has important clinical implications in acute ischemic stroke. To 

evaluate which component of ischemic symptoms were predictive of pretreatment collateral status, we tested 

the hypothesis that sub-item scores from the National Institutes of Health Stroke Scale (NIHSS) are 

associated with leptomeningeal collateral status in acute ischemic stroke with middle cerebral artery (MCA) 

occlusion.

Methods: This study included consecutive patients with acute M1 occlusion who underwent revascula-

rization treatment for acute MCA infarction. We evaluated clinical factors and NIHSS score according to the 

collateral status assessed by multiphase perfusion computed tomography. 

Results: Eighty-six patients were included (48 good collateral status, 38 poor collateral status). The patients 

with poor collateral status were more likely to have higher total NIHSS score (18 vs. 11, p<0.001) and atrial 

fibrillation (65.8% vs. 41.7%, p=0.026) than patients with good collateral flow. In a multiple logistic 

regression, NIHSS sub-items such as profound “facial palsy” (score 2 vs. 0-1) and “visual field defect” (score 

2 vs. 0-1) were independently associated with poor collateral status. 

Conclusions: Among the NIHSS sub-items, severe facial palsy and visual field defect were associated with 

poor collateral status in acute MCA stroke with M1 occlusion. Decision on whether to treat these patients 

endovascularly should be made more cautiously due to the possibility of a poor outcome. 
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Purpose: Brain abscess caused by infected material and inflammation, local or remote infectious origin, 

within the brain. Triad of headache, fever, focal neurologic abnormal feature with enhancing bran imaging 

are clue of brain abscess.

Methods: Brain imaging. 

Results: This case report describes a 55-year-old man who developed mild headache (like tension type) 

without fever, neck stffiness symptome. After 3days, the patient was progressive headache with anorexia with 

benign flue like symptome. Brain CT with contrast enhancement showed only a mild low density lesion 

which was localized to the left temporal lobe, suspected infarction but not brain abscess feature. But the 

paitents sustained headache symptome. After B-MRI with enhance, loculated mass which confirmed the 

presence of an organizing abscess, diagnosis of brain abscess and treat antibiotics for 8 weeks. 

Conclusions: Despite of develop imaging technicques, brian abscess remains a challenging clinical problem 

with sustaintial case fatality rates. We remember, the early stage of cerebritis on brain abscess do not have fever 

with neurologic sign and not show typical CT scan image like ring enhancement. 
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Purpose: Introduction Herpes zoster virus (HZV) is a common and important cause of encephalitis. 

Non-treated HZV encephalitis promptly can result in significant morbidity and mortality. The diagnosis of 

HZV encephalitis is based on clinical history, neurologic exam, imaging procedures (magnetic resonance 

imaging and/or computed tomography scan), and cerebrospinal fluid analysis. Generally, ischemic 

intracerebral infarcts in HZV encephalitis are reported in the recent literature. But, cerebral hemorrhage as a 

complication of HZV encephalitis is extremely rare. We report a MR finding of patient with herpes zoster 

encephalitis presenting as cerebral hemorrhage, who also had concurrent herpes zoster rash in a dermatomal 

distribution over his trunk.

Results: Case report A previously healthy 78-year-old woman was admitted to the hospital for evaluation of 

a disoriented mentality associated with fever. Four days prior to the onset of these symptoms, she had 

presented herpes zoster rashes over flank in a dermatomal distribution. The cerebrospinal fluid (CSF) 

examination revealed: 310 WBC (polymorph nuclear leukocytes 2%, lymphocytes 37%, monocytes 61%) 

with presence of red blood cells (20/mm3), protein 178mg/dL, and glucose 58mg/dL. CSF polymerase chain 

reaction was negative for HSV-1 and HSV-2. Computed tomography (CT) and Magnetic resonance imaging 

(MRI) were performed. Non-enhanced CT images show multiple low attenuation lesions in left temporal 

lobe and both cerebellum with combine hemorrhage. MR images reveal multifocal infarctions in left insular 

cortex, left temporal lobe and both cerebellum with hemorrhages. Subtle leptomeningeal enhancement was 

also shown on contrast enhanced MR image. Intravenous Zovirax and topical Zovirax cream were given for a 

period of 10 days (started on day 2 of hospitalization). Follow up non-enhanced brain CT scan after 10 days 

revealed partial resolution of cerebral hemorrhage in the right cerebellum and decreased extent of patchy low 

density lesions in left temporal lobe and both cerebellum. The patient was able to feed himself, to walk with 

assistance and to speak simple words. 

Conclusions: Conclusion HZV encephalitis is a rare cause of intracerebral hemorrhage with encephalitis. 

However, clinicians and radiologists must be considered in the differential diagnosis of patients with 

symptom of fever, mental change, and focal neurologic deficits with history of a typical herpetic rash. 
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Purpose: Altered mentation in patients with severe septic condition are due to multiple organ failure, 

electrolyte imbalance, hypoxic ischemic brain injury and multiple brain abscess. However, many patients 

does not have specific causes and the reason remains unclear. Recently, diffuse cerebral microhemorrhages 

has been reported as a cause of altered mentation in patients with disseminated intravascular coagulation. We 

report a patient with diffuse cerebral microhemorrhages caused by sepsis and disseminated intravascular 

coagulation (DIC).

Methods: A 59-year old man with human 

immunodeficiency virus (HIV) presented with 4 

days of fever, rhinorrhea, diarrhea, dyspnea. He was 

diagnosed as pneumocystis carinii pneumonia 

(PCP) and sulfamethoxazole and trimethoprim 

was started. However, his mentation was change to 

stupor and fever has not subsided. After blood 

culture results, he was diagnosed as septic shock 

and disseminated intravascular coagulation (DIC) 

due to Staphylococcus Hemolyticus bacteremia 

and vancomycin was started. Although infection 

was well controlled after antibiotics use, his 

mentation was not improved. Neurologic 

examination showed semicomatous mentality, 

deep and regular breathing and normal brainstem 

reflexes. In addition, brain computed tomography 

(CT) and diffusion weighted MRI were normal. 

EEG only showed diffuse cerebral dysfunction 

without epileptiform discharge and CSF study was 

normal. With the normal laboratory findings, the 

cause of altered mentation was unclear. However, 
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susceptibility weighted image (SWI) MRI showed diffuse extensive petechial microhemorrhages on bilateral 

cerebral hemisphere which was predominant at gray and white matter junction. 

Results: After 14 days, his mentation became alert, but some abulia and aphasia were remained. Weakness of 

upper limbs with Medical Research Council (MRC) grade 1-2 and weakness of lower limbs with MRC grade 

2-3 were remained probably due to critical illness polyneuropathy. He spent few weeks of rehabilitation and 

transferred to rehabilitation hospital.  

Conclusions: These findings may be due to septic microemboli from staphylococcal bacteremia forming a 

mycotic aneurysm with rupture or secondary changes due to disseminated intravascular coagulation. Since, 

SWI is not a routine image for altered mentality in sepsis, acute hemorrhagic encephalopathy could be a more 

frequent condition. 
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Purpose: Agenesis, aplasia and hypoplasia of the internal carotid artery (ICA) are rare congenital anomalies, 

occurring in less than 0.01% of the population. We reported a case with hypoplasa of ICA.

Methods: A 47-year-old female visited emergency room with a chief complaint of dizziness. On the 

neurologic examinations, there was no abnormal finding. 

Results: Time-of-flight MRA (magnetic rsonance angiogram) showed absence of flow-related signal 

intensity wihin the rght ICA (internal crotid artery). An enlarged posterior communicating artery extends to 

supply the right middle cerebral artery. The right anterior cerebral artery is supplied via anterior 

communicating artery. Contrast-enhanced MRA showed diffuse narrowing of right ICA with occlusioni at 

cavernous segment. Axia image from CTA (computed tomography angiogram) at the level of the petrous 

ICA shows asymmetrically smll rgt carotid canal. 

Conclusions: The patient was diagnosed as 

hypoplasia of ICA. If there is no definite 

etiology to explain the internal carotid 

artery occlusion, we recommend to do the 

brain CTA (computed tomography angio-

gram) considering agenesis, aplasa ad 

hypoplasia of the internal carotid artery. 
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Purpose: Cavernous malformation is one of the most common vascular malformation of the CNS.  It occurs 

throughout cerebral hemisphere with diverse clinical symptoms including seizure, focal neurologic deficit 

and potentially lethal hemorrhagic stroke. Although pineal gland is one of the rarest sites for cavernous 

malformation, its presence can lead to detrimental hemorrhage and hydrocephalus due to anatomic position 

of pineal gland, which is near third ventricle and tectum of midbrain. We report a case of pineal gland 

cavernous malformation.  

Methods: Hemorrhage in pineal gland with relavant symptoms casts on diagnostic possibilities including 

germ cell tumor, pineal cyst, and other vascular malformation. Vascular malformation such as cavernous 

malformation in pineal gland is extremely rare, but bleeding can lead to detrimental result such as 

hydrocephalus and rebleeding rate is high, prompting surgical removal. Therefore, when brain MRI suggests 

unequivocal cavernous malformation with relavant symptom, clinicians must consider surgical resection of 

cavernous malformation. In previous reported literature, there have been 16 cases of pineal cavernous 

malformation.  

Results: We experience a 53-year-old female patient who visited our clinic for headache and presyncopal 

attacks. No neurologic deficit was present on her visit. Brain MRI was performed and revealed 9mm pineal 

gland mass lesion appearing heterogeneous on T1 image, and high signal with hypo-signal rim, suggesting 

various bleeding including subacute hemorrhage. (Figure 1.) She referred to neurosurgery department and 

did not visit our clinic afterward. 

Conclusions: Diagnostic accuracy of cavernous malformation has improved since the development of MRI. 

Gradient echo sequence as well as conventional MR imaging sequence (T1- and T2= weighted imaging) are 

known to identify clinically occult cavernous malformation with high specificity and sensitivity. 6Gradient 

echo imaging has been known to be the most sensitive method for cavernous malformation, since 

hemosiderin-laden tissue demonstrates a robust hypointensity. Conventional imaging with T1- and T2- 

sequence also show heterogenous lesions. They consist of hyperintensity on both T1- and T2-weighted 

images (subacute hemorrhage), heterogenous signal intensity on both T1- and T2- image with a peripheral 
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ring of hypointensity (so called “popcorn” appearance), iso- or hypointense on T1 and hypointense on T2 

with hypointense rim (resolving chronic hemorrhage), and punctuate, multiple hypointense lesion on GRE 

images. Moreover, contrast-enhanced imaging allows differential diagnosis for other tumors rather than 

cavernous malformation, which exhibit homogeneous enhancement and arteriovenous malformation with 

serpiginous enhancement.   
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Purpose: A 55-year old man with hypertension developed vertical diplopia. 

Methods: Examination showed right hypertropia, but equal pupils with normal pupillary responses to light 

and accommodative stimuli. Upward saccades were slow and accompanied by transient counterclockwise 

(top poles of the eyes toward the left shoulder) torsional deviation. Vertical smooth pursuit was impaired in 

both directions. Head oscillation in the coronal plane showed normal slow phases of torsional 

vestibulo-ocular reflex (VOR), but loss of clockwise torsional quick phases during rightward head tilting. 

Fundus photographs showed abnormal incyclotorsion of the right eye and excyclotorsion of the left eye.  

Results: Diffusion-weighted MRIs disclosed a focal infarction restricted to the area of rostral interstitial 

nucleus of the medial longitudinal fasciculus (riMLF) on the right side of the mesodiencephalic junction. A 

lesion involving unilateral riMLF may cause a transient contraversive torsional deviation of the eyes during 

vertical saccades along with contraversive skew deviation, slowing of vertical saccades, and loss of ipsiversive 

torsional quick phases during head oscillation in the coronal plane. 

Conclusions: Detailed evaluation of the eye movements allows a delineation of the involved structures in the 

mesodiencephalic junction in patients with ophthalmoplegia involving the vertical-torsional plane. 
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Purpose: Headache often accompanies intracranial vertebral artery dissection (IVAD), and infrequently, it is 

the only symptom. IVAD presenting with isolated facial pain is rare. Furthermore, there was only one case of 

IVAD presenting with trigeminal neuralgia-like facial pain.

Methods: A 30-year-old woman visited our emergency department for right facial pain. She had felt a single 

stabbing pain in the occipital area after turning her head 10 days earlier. Six days later, her facial pain started 

in the territory of the first and second divisions of the right trigeminal nerve. She felt a brief stabbing pain 

when her face was touched in the territory. Initial neurological examination revealed no abnormal findings. 

Results: Initial computed tomography (CT) angiography showed a segmental moderate stenosis at the right 

mid-V4 with post-stenotic ectasia. She admitted to hospital and underwent magnetic resonance imaging 

(MRI) and angiography. MRI did not detect any compression or disease of the trigeminal nerve. However, it 

still showed the right VA stenosis with suspicious double lumen, and IVAD was suspected. The patient was 

treated with aspirin, clopidogrel, and carbamazepine, and the facial pain disappeared gradually. 

Conclusions: IVAD can present with isolated facial pain that mimics trigeminal neuralgia. IVAD should be 

considered in the differential diagnosis of trigeminal neuralgia or acute facial pain. 
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Purpose: We evaluated the correlation between cerebrovascular reserve (CVR) on acetazolamide-stress 

single photon emission computed tomography (SPECT) brain scans and collaterals on arterial spin-labeling 

(ASL) magnetic resonance imaging (MRI) in internal carotid artery (ICA) stenosis. 

Methods: 74 patients with ICA stenosis (>70%) underwent pulsed ASL brain perfusion scan and SPECT 

brain perfusion scan in the resting and after acetazolamide challenge. We observed the presence of 

intracranial collaterals, which are manifested by arterial transit artifact (ATA), on ASL. CVR based on 

rest-SPECT and acetazolamide-stress SPECT was calculated. With acetazolamide stress SPECT, the 74 

patients were grouped as either showing or not showing evidence of decreased CVR. We assessed the 

relationship between reduced CVR and intracranial collaterals shown as ATA on ASL. 

Results: In 17/74 (23%) of the ICA stenosis patients, ASL showed ATA in ipsilateral to the stenosis. With 

acetazolamide stress SPECT, the 21/74 (28%) patients showed evidence of decreased CVR. In 7/53 (13%) of 

the normal CVR group and 10/21 (48%) of the reduced CVR from the SPECT results, ASL showed ATA in 

ipsilateral to the stenosis. Significant relationship was observed between reduced CVR group and ATA 

showing group in ICA stenosis patients on ASL brain perfusion (p=0.004) (Fig 1, 2). 

Conclusions: Our results suggest that ICA stenosis patients who had reduced CVR on brain SPECT showed 

increased dependence on intracranial collaterals shown as ATA on ASL brain scans. 



ICSU & ICAS Joint Conference 2016

232

Figure 1. 72-year-old male, severe stenosisof the right proximal cervical ICA.

Figure 2. 79-year-old male, severe stenosisof the right proximal cervical ICA.
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Purpose: Intracranial vertebral artery dissection is an increasingly recognized the cause of stroke, but the 

clinical course has not yet been fully understood. Acute intracranial vertebral artery dissection may cause 

ischemic stroke by occlusion of the vessel lumen or subarachnoid hemorrhage by rupturing of adventia. We 

present a successfully treated case of ruptured intracranial artery dissection.

Methods: case report 

Results: A 41 year old women admitted with severe headache since 5 days before. Although, she had history 

of long-term migrainous headache, the nature of headache is differed from previous headache. The headache 

was abrupt onset and it was accompanied by cervical pain, nausea and vomiting. On the neurologic 

examination, she showed neck stiffness. Brain CT angiography revealed dilated vessel with internal flap in left 

distal vertebral artery. Diffusion weighted image showed no acute ischemic lesion. We performed CSF　
analysis and it showed elevated RBC (RBC 220 cells/mL). The result of CSF study suggest minimal SAH. The 

dissecting aneurysm had risk of thrombo-embolic infarction, but we did not use anti-thrombotic agent 

because of minimal SAH. Headache was disappeared after nimodipine apply. Follow up CT angiography 

after 3 months later showed only minimal remnant bulbous dilatation of distal vertebral artery. 

Conclusions: The treatment approach of intracranial vertebral artery dissection had not yet established and it 

often spontaneously improved. Ruptured or progressed dissection was often need surgical management or 

intervention. However, in this case, surgical treatment was unnecessary and symptoms were improved with 

only medical treatment. In case of aneurysmal subarachnoid hemorrhage, calcium channel blocker had been 

proven to be effective. This case shows that calcium channel blocker, such as nimodipine, is useful in the 

treatment of intracranial vertebral artery dissection, if surgical treatment is not required. 
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Purpose: Cerebral vasospasm is a condition of morphologic narrowing of cerebral arteries that most 

commonly seen following aneurysmal subarachnoid hemorrhage, but may also follow other neurological 

disorders. Clinical or symptomatic vasospasm is narrowing causing cerebral ischemia with corresponding 

symptoms and signs and is sometimes referred to as delayed ischemic neurological deficit. Progression to 

cerebral ischemia depends largely on the degree and distribution of arterial narrowing. Vasospasm can be 

focal or diffuse in distribution and mild, moderate, or severe in degree. 

Methods: A 28-year-old office lady admitted with moderate to severe headache and one episode of right 

hemiparesis. She underwent MR image, laboratory test including connective tissue disorder, and there was no 

significant abnormality except positive for anticardiolipin antibody IgM and IgG. Because she showed high 

blood pressure during first admission, several tests for secondary hypertension including serum renin, 

aldosterone, abdomen pelvic CT, and echocardiography, there was no significant abnormality except 

concentric left ventricular hypertrophy. After discharge, she was doing well without focal neurological deficit. 

Results: Two months later, she re-admitted with 6 times of recurrent right facial palsy, right hemiparesis, and 

dysarthria for 3 days. Five episodes were triggered after stressful events at workplace, and one episode was 

occurred during sleep. The duration of symptom was within 5 minutes. Initial neurological examination 

demonstrated no evidence of focal neurological deficit. Because her MR angiography did not showed 

remarkable finding 2 months ago, she underwent electroencephalography (EEG) for evaluation of recurrent 

seizure. Initial EEG was normal but high amplitude semirhythmic delta slowings were appeared after 

hyperventilation for several minutes. During these EEG changing, she complained right hemiparesis and 

dysarthria. In conventional angiography, left middle cerebral artery showed mildly narrow than right side and 

transient vasospasm after hyperventilation for several minutes (figure). Diffusion weighted MR did not show 

acute lesion. High-resolution MR veesel wall image was done for evaluation; intramural hematoma showing 

hyperintensity on T1 weighted imaging and segmental aneurysmal dilatation showing on proton-density 

imaging. After applying of nimodipine 60mg q 8hr, recurrent TIA like event did not recur for 4 months. 
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Conclusions: This report describes a case of recurrent focal vasospasm after hyperventilation and well treated 

with nimodipine. Although we don't know precise path mechanism of reversible focal vasospasm of this case, 

ve presumed that dissection of middle cerebral artery might be related to focal reversible vasospasm. 
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Purpose: We investigated the pathophysiology of branch retinal artery occlusion (BRAO) by evaluating the 

retina, brain, and carotid artery in patients with BRAO. 

Methods: We used 46 eyes from 46 patients with acute BRAO. We evaluated the medical history, including 

previous cardiovascular disease, and compared brain magnetic resonance images (MRI) and carotid artery 

stenosis state between the embolic BRAO group and non-embolic BRAO group. We measured differences in 

cerebrovascular characteristics, including brain MRI, according to the existence of retinal emboli.  

Results: The embolic BRAO group tended to have a significantly higher likelihood of cardiovascular disease 

history, including ischemic heart disease and smoking history (p=0.018 and p<0.001, respectively). In 

addition, the embolic group had a higher frequency of acute cortical infarctions and stenotic carotid arteries 

(p=0.017 and p=0.028, respectively). Although the overall frequency of cerebral small vessel disease (SVD) 

did not differ between embolic and non-embolic groups, the non-embolic BRAO group showed a 

significantly higher prevalence of cerebral SVD without large vessel pathology (p=0.008; Table 2). 

Conclusions: Patients with BRAO showed different cerebrovascular characteristics following retinal emboli, 

including brain MRI findings. The results suggest that we must consider SVD etiology as well as large vessel 

disease mechanisms in the pathophysiology of BRAO. 
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Purpose: We report a patient who presented with transient global amnesia (TGA) with right parietal cortical 

infarction caused by cardioembolism due to cardiac myxoma.

Methods: A 38 year-old right-handed male with twelve year of education came to ER with acute onset 

amnesia. His wife said he did not remember anything he did during the day and repeatedly asked her "What 

did I say?" any time saying something to her. He did not complain about dyspnea, faintness or dizziness. 

Previously he had dyslipidemia but not treated. On examination, he was well oriented except to time and was 

unable to retain new information. His general and neurological examinations were normal. He had a brain 

MRI with diffusion, MRA and MR perfusion. For further evaluation, he underwent neuropsychological test, 

Holter monitoring, transcranial Doppler with saline agitation test, transthoracic (TTE) and tranesophageal 

echocardiography (TEE). 

Results: On MRI, there were multiple small nodular and irregular diffusion restrictions at the right posterior 

frontal, parietal subcortical white matters and insular lobe. And MRA and MR perfusion showed no 

abnormal stenotic lesions and perfusion delay.His amnestic episode resolved after 12 hours of onset. But 

neuropsychological test performed on the 3rd hospital day revealed memory impairment especially delayed 

recall in verbal memory without overcome by recognition while immediate and delayed recall impaired but 

overcome by recognition in visual memory. Also it showed impairment in fontal executive function but 

sparing of attention, language function and praxis. Holter monitor was normal. Transcranial Doppler 

showed normal intracranial flow pattern and no microembolic signals were found during saline agitation 

test. On TTE, there showed 10 X 6 mm sized mass-like lesion on the anterior leaflet of mitral valve in the left 

atrium without any other valvular or wall motion abnormality. During TEE, this lesion revealed as 15 x 7 mm 

sized fluctuating lobulating mass-like lesion suggestive of myxoma. Emergent surgery was decided and 

performed on the 4th hospital day. Irregular shaped pale brown soft tissue was resected and the diagnosis of 

cardiac myxoma was confirmed by pathology report. No perioperative complication was occurred. And he 

discharged home without neurologic deficit on the 14th hospital day. 

Conclusions: In young stroke patient with unknown etiology, thorough cardiac evaluation is important to 

find intracardiac abnormalities such as cardiac myxoma or infective endocarditis as a cause of 

cardioembolism. 
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Purpose: The progression of white-matter hyperintensities (WMH) is associated with decreased 

microvascular compliance. A sonographic index, resistance index (RI) ordinarily decreases along a large 

artery according to arteriolar ramification, and a steeper decline might reflect a better microvascular 

compliance. We thus evaluated the relationship of the RI ratio along M1 (MRIR) of the middle-cerebral 

arteries (MCA) with the progression of WMH.

Methods: Approval was obtained from the regional review board. The study included 450 individuals ≥50 

years of age who had received initial transcranial Doppler (TCD) sonography and MRI, received follow-up 

imaging within 34-45 months, and had no ≥30% stenosis of the internal-carotid arteries (ICA) or the MCA, 

recent (≤90 days) lacunar stroke, or a history of stroke from other mechanisms. MRIR was defined as (distal 

RI/proximal RI), where the distance between proximal and distal M1 was approximately 20mm based on 

TCD evaluation. Baseline WMH severities were scored using the Fazekas scale (0-6). WMH progression was 

assessed using the WMH change scale (-7-7), where significant WMH progression was defined as a score ≥4. 

Results: At baseline, mean MRIR was 0.974±0.045 (0.846-1.136) and the median Fazekas score was 3 

(interquartile-range [IQR], 2-4). After 38.3±3.4 

months, 144/450 patients demonstrated significant 

WMH progression. WMH progression were 

associated with higher Fazekas score (P<0.001) and 

MRIR (odds-ratio: 3.864 for every 0.05 increment, 

P<0.001), but not conventional vascular risk factors.  

Conclusions: A sonographic index MRIR, which 

reflects cerebral microvascular compliance, has an 

independent prognostic value for WMH pro-

gression. 
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Purpose: Non-valvular atrial fibrillation (AF) may confer hypercoagulable or prothrombotic state. Mean 

platelet volume (MPV) represents platelet size and is a surrogate marker of activated platelets. We aimed to 

investigate the relation between AF and MPV in patients with acute ischemic stroke.

Methods: Total 357 consecutive patients (mean age, 65.8±13.0 years; 37.8% women) with acute ischemic 

stroke within 72 hours of onset were retrospectively enrolled. Patients were divided into two groups: stroke 

with AF and stroke without AF. We analyzed various parameters between two groups. 

Results: Sixty three patients (17.65%) had stroke with AF. The frequency of female gender, pre-existing 

coronary artery disease, heart failure, hyperlipidemia, age, and the NIHSS score at admission were each 

significantly higher in the stroke with AF group (p<0.05). The mean MPV of stroke with AF group was 

significantly higher than that of the stroke without AF group (8.37±0.97 and 7.96±0.91, respectively, 

p<0.002). The estimated glomerular filtration rate and triglyceride was significantly lower in the stroke with 

AF group (p<0.001 and p=0.001, respectively). The optimal cut-off value of MPV for distinguish stroke with 

AF from stroke without AF was 7.95 (sensitivity 0.635, specificity 0.560, AUC 0.629). Multivariate logistic 

regression analysis demonstrated that MPV (OR, 1.511; p<0.05), NIHSS score at admission (OR, 1.150; 

p<0.001), and previous anticoagulant medication (OR, 0.149; p<0.01) were independently associated with 

stroke with AF group.  

Conclusions: These findings suggest that increased MPV may be associated with AF in acute ischemic stroke. 
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Purpose: There has been little research on the relationship between D-dimer level and acute ischemic stroke. 

The objective of this study was to evaluate the association between plasma D-dimer level on admission and 

stroke subtype and severity in patients with acute ischemic stroke. 

Methods: We measured fasting plasma D-dimer in consecutive 178 patients (60.1% men, mean age 

67.2±12.2 years) within 3 days after the onset of acute ischemic stroke. Stroke subtype was classified 

according to TOAST criteria. Stroke severity was measured as NIHSS score on admission and modified 

Rankin Scale (mRS) at 3 months.  

Results: Plasma D-dimer levels increased with increasing NIHSS score (r=0.221, p=0.003) and mRS 

(r=0.300, p<0.001). These correlations were still remained after adjustment of possible confounding factors 

such as age, erythrocyte sedimentation rate, the level of high sensitive C-reactive protein and total cholesterol 

(p<0.05). D-dimer levels were significantly different between stroke subtype (analysis of variance : p=0.006). 

D-dimer levels in patients with cardioembolic stroke were significantly higher than levels in patients with 

small vessel occlusive stroke (p=0.007).  

Conclusions: Plasma D-dimer level on admission is related to stroke severity in acute ischemic stroke. In 

addition, plasma D-dimer levels are different between stroke subtype.  
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Purpose: Lambl's excrescences are thin filiform strands that attached to the edges of cardiac valves. Although 

the exact pathogenetic mechanism of Lambl’s excrescences have not fully understood yet, several reports have 

shown an association between Lambl’s excrescences and embolic cerebral infarction. We report two patients 

with Lambl's excrescences and embolic cerebral infarction.

Methods: Case 1: A 78-year-old man with a history of hypertension presented with sensory aphasia. Brain 

MRI showed acute infarction in the left middle cerebral artery (MCA) territory. MR angiography showed 

normal craniocervical arteries. Transesophageal echocardiogram showed absence of thrombus and a 0.6 cm 

thin mobile mass on the aortic valve. He was treated with dabigatran. The patient was discharged one month 

after admission with residual sensory aphasia. 

Results: Case 2: A 53-year-old man with a history of hypertension and smoking presented with dysarthria 

and mild left hemiparesis. Neurologic examination showed mild dysarthria and mild left facial weakness. 

Brain MRI showed multiple acute infarcts in the right MCA territory and old small infarction in the left 

subcortical frontal area. MR angiography showed focal significant stenosis of the right proximal internal 

carotid artery and occlusion of the right distal MCA. Transesophageal echocardiogram showed oscillating 

linear material at aortic valve. He was treated with aspirin and clopidogrel. The patient was discharged seven 

days after admission with residual mild dysarthria. 

Conclusions: Lambl's excrescences are might be associated with embolic ischemic stroke and further studies 

are needed to clarify the association between Lambl's excrescences and embolic cerebral infarction. 
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Purpose: Most common cause of sudden hearing loss is anterior inferior cerebellar artery territory 

infarction. Sudden hearing loss caused by other vessel territory is rare. We report unilateral hearing loss 

caused by short circumferential pontine artery territory infarction.

Methods: 

Results: A 67 year old man presented ER with abruptly developed right side weakness began 1day ago. On 

neurologic exam, his right motor grade upper 4 and lower 4+ (MRC grade). Brain MRI showed acute Left 

pons infarction in Lt. Short circumferential pontine artery territory. Brain MRA showed no stenosis or 

occlusive lesion. he was treated with aspirin and statin agent. On 5th hospital day he complained hearing loss 

in left side without ear fullness or tinnitus. Temporal bone MRI showed no aggravation initial infarction and 

no other abnormality. Brainstem auditory evoked potential (BAEP)s showed lack of wave I-V in left BAEP 

systems. Pure tone audiometry and speech discrimination test showed sensorineural hearing loss in left side. 

Upper respiratory infection, cochlear membrane rupture and autoimmune disease are not found. Although 

we think infarction is most possible etiology, use methylprednisolone 60mg for 10days. Patient showed no 

improvement in hearing loss and discharged. 

Conclusions: Sudden hearing loss in stroke in usually associated with anterior inferior cerebellar artery 

territory infarction and posterior inferior cerebellar artery territory infarction. We report case of sudden 

hearing loss with other vessel territory infarction. 
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Purpose: Recent vessel wall MR imaging (MRI) study showed perivascular vessel-like structure around 

occlude vessels among patients with moyamoya disease (MMD). We investigated prevalence and the clinical 

significance of perivascular flow voids (PFV) among the patients with intracranial arterial occlusion.

Methods: Between May 2011 and April 2015, the patients who had undergone both conventional 

angiography and high resolution vessel wall MRI due to intracranial portion of internal carotid artery or 

proximal middle cerebral artery stenosis or occlusion were included. Perivascular flow voids (PFV) was 

defined as three or more ring shaped structures around intracranial artery from T1 weighted image. 

Results: A total of 31 patients were identified, including 13 MMD, 11 cerebral atherosclerosis and 7 cerebral 

angiitis patients. PFV was detected in 15 patients, including 10 patients from MMD (77%), three from 

atherosclerosis (27%) and one from angiitis (14.3%). The location of PFVs was mostly around the occluded 

segment of parent artery, but seven out of 15 patients with PFV had functional basal collaterals from 

conventional angiography. The presence of PFV was inversely associated with heterogeneous signal 

(p=0.001) and vessel wall enhancement (p=0.006). The PFVs did not influence future stroke recurrence 

(p=0.317, log rank test). 

Conclusions: The PFVs around intracranial arterial occlusion help to differentiate the etiology of intracranial 

arterial occlusion, which may stand for the current or past basal collateral network. 
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Purpose: Background: Headache and neck pain are common postpartum symptoms. However, these 

symptoms can rarely be associated with internal carotid artery and vertebral artery dissections. The present 

report describes a case of postpartum internal carotid artery dissection.

Methods: Case: An otherwise healthy 35-year-old woman presented to the emergency department with 

transient blurred vision in left eye and transient weakness in right hand. She was 6 days after an uneventful 

full term vaginal delivery of a healthy baby when the symptom started. Her visual symptom recurred next day 

and recovered after a minute. She also had continuous posterior neck pain and headache which were clearly 

aggravated in supine position. The remainder of her neurologic examination was unremarkable. 

Electrocardiography and laboratory studies showed no abnormalities. She told that her blood pressure had 

been normal before delivery (systolic blood pressure under 120 mm Hg). However, her blood pressure was 

increased (systolic blood pressure 140-170 mm Hg) in the admission period, and it was associated with 

aggravation of her headache. 

Results: Magnetic resonance imaging (MRI) and magnetic resonance angiography (MRA) suggested a left 

internal carotid artery dissection, which was confirmed on cerebral angiogram and MR vessel wall image. 

Other intracranial and extracranial vessels were normal and diffusion-weighted MRI showed no diffusion 

restriction. The patient was treated with therapeutic heparin anticoagulation in short time and continued 

treatment with dual antiplatelet (aspirin and clopidogrel). We also started blood pressure medication. 

Clinically, the patient experienced improvement of her headache and there was no recurrence of her ischemic 

symptom. 

Conclusions: Cephalic pain (headache, facial and neck pain) and retinal or cerebral ischemic events are 

crucial symptom in carotid artery dissection and it requires immediate anticoagulation or antiplatelet 

therapy. This case showed clinically and radiologically confirmed postpartum carotid artery dissection, 

which has headache distinctively associated blood pressure and position change. As we know, this kind of 

characteristics has not been reported before. Therefore further evaluation is required about this pain 

characters and lowering blood pressure is important way to reduce the headache. 
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 Total Group A Group B P value
No. of patients 41 31 10  
Age 63.00±12.36 59.90±11.10 72.60±11.52 .002*
Gender (male) 31 (73.8) 24 (77.4) 7 (70.0) .731
Duration of admission 21.29±6.59 20.77±6.70 22.90±6.30 .427
Lesion CR 17 (40.5)

CR and/or 
BG 24 (57.1)

CR 12 (38.7)
CR and/or BG 19 (61.3)

CR 5 (50.0)
CR and/or BG 5 (50.5)

.601

Side of lesion R:L=17:24
(41.5:58.5)

14:16 (45.2:54.8) 3:7 (30.0:70.0) .482

Modified Fazeska’s score 0
1
2
3

12 (28.6)
19 (45.2)
8 (19.0)
2 (4.8)

HTN 16 (38.1) 11 (35.5) 5 (50.5) .501
DM 14 (33.3) 9 (29.0) 5 (50.5) .329
mNIHSS 5.69±3.22 5.33±2.92 6.89±4.05 .255
mBI 45.17±23.68 51.39±20.65 25.90±22.93 .003*
K-MMSE 25.37±4.77 25.74±4.70 24.20±5.05 .286
The values are mean ± SD or as numbers (%)
Group A refers to no or mild leukoaraiosis group; Group B refers to moderate or severe leukoaraiosis group
CR, corona radiate; BG, basal ganglia; mNIHSS, modified National Institute of Health Stroke Scale mBI, modified Barthel 
index; K-MMSE, Korean version of Mini Mental State Examination
* p<0.05 by Mann-Whitney U test

Table 1. Baseline characteristics of patients

Purpose: To study the influence of leukoaraiosis on the functional outcome of subcortical stroke for the 

subacute period after onset

Methods: We retrospectively analyzed 152 collected patients with acute subcortical infarct (corona radiata 

with or without basal ganglia infarct) at a single center from Septembe 2011 to May 2015. Of these, the 

patients who previously had history of stroke or cognitive impairment had excluded and forty one patients 

were enrolled. Functional outcome was assessed at acute phase (the time when transferred to the department 

of rehabilitation medicine) and subacute phase (discharge). We explored the relationship between 

leukoaraiosis severity at admission and clinical outcome at the time of discharge (approximately a month 
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 Group A (n=31) Group B (n=10) P value P value Ј
mRS 1 3.42±0.96 4.20±0.42 0.014* 0.491
mRS 2 2.42±0.92 3.70±0.48 <0.001* 0.008*
△ mRS 0.97±0.61 0.50±0.52 0.070 0.055
FAC 1 2.10±1.17 1.30±0.48 0.018* 0.243
FAC 2 3.42±1.18 2.00±1.05 0.003* 0.032*
△ FAC 1.32±0.83 0.70±0.82 0.066 0.143
The values are mean ± SD
* p<0.05 by Mann-Whitney U test
£ P value adjusted for age
mRS, modified Rankin scale; FAC, functional ambulation categories; △, difference in measures 

Table 2. Functional outcome at transfer and discharge according to severity of leukoaraiosis

from onset), as assessed by the modified Rankin Scale (mRS) and functional ambulatory categories (FAC). 

Leukoaraiosis severity was graded as mild, moderate, or severe on the Fazekas scale. Mann-Whitney test was 

performed to identify the correlation between the severity of leukoaraiosis and the functional outcomes. 

Results: Severe leukoaraiosis were diagnosed in 2 patients (4.8%), moderate leukoaraiosis in 8 patients 

(19.0%), mild leukoaraiosis in 19 patients (45.2%), and no leukoaraiosis in 12 (28.6%). In this study, we 

compared the absent or mild leukoaraiosis group (Group A) with moderate/severe leukoaraiosis group 

(Group B). There were no significant difference in baseline characteristics of the study cohort by 

leukoaraiosis severity except for age and modified Barthel index (mBI, table 1). In comparison of no/mild 

group and moderate/severe group, there was significant difference in mRS and FAC at both acute and 

subacute phase (Table 2). 

Conclusions: In this retrospective study, severe leukoaraiosis predicted poor functional outcome, including 

ambulatory function at both acute and subacute phase after stroke onset. 
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Purpose: Alpha-lipoic acd (aLA) is a strong antioxidant commonly used for treatment of diabetic 

polyneuropathy (DPNP). Previously, we demonstrated the neurorestorative effects of aLA after cerebral 

ischemia in rats. However, its effects on stroke patients remain unknown. This study investigated whether 

patients treated with aLA for acute ischemic stroke (AIS) after reperfusion therapy have better functional 

outcome than aLA-naive patients.

Methods: In a prospective observational cohort study of 172 patients with DPNP and AIS treated with tissue 

plasminogen activator (tPA), we investigated the relationship between aLA use and functional outcome at 3 

months and 1 year, the occurrence of hemorrhagic transformation (HT), early neurological deterioration 

(END), and early clinical improvement (ECI). The functional outcomes of patients were categorized as 

favorable (modified Rankin Scale [mRS] score 0-2) or unfavorable (mRS score 3-6). We defined END as an 

increase of 1 or more point in motor power or an increase of 2 or more points in the total NIHSS score and 

ECI as a decrease of 4 or more points in NIHSS score within 7 days. 

Results: Of the 172 AIS with DPNP patients included, 47 (27.3%) used aLA for DPNP. In the entire cohort, 

those treated with aLA had a significantly higher rate of a favorable outcome at 3 months (55.3 vs. 33.6%, 

p<0.01) and 1 year (57.4 vs. 34.4%, p<0.01) compared with their counterparts. The risks of END and HT 

were significantly lower and the percentages of ECI were significantly higher in those treated with aLA. In the 

multivariable analysis, aLA use was associated with favorable outcome at 3 months (OR=2.13, 95% 

CI=1.01-4.51, p=0.048) and 1 year (OR=2.26, 95% CI=1.06-4.84, p=0.036). Age, HT, and increasing NIHSS 

scores were negative predictors of favorable outcome. 

Conclusions: aLA use for AIS with DPNP patients treated with tPA is associated with favorable outcome. 

These results indicate that aLA could be a useful intervention for the treatment of AIS after reperfusion 

therapy. 
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Purpose: Nutritional status is associated with the outcome and mortality rate in many diseases. Malnutrition 

is common in stroke patients but its relationship with functional outcome after stroke remains unclear. We 

therefore aimed to investigate the correlation between nutritional status and the functional recovery after 

ischemic stroke.

Methods: 543 patients with first onset acute ischemic stroke (within 7days after onset) who visited the 

Severance hospital from August 2012 to March 2015 were enrolled. Nutritional status of patients were 

assessed by total lymphocyte count, BMI, albumin, total cholesterol, prealbumin and CRP (C-reactive 

protein) at admission. Controlling Nutritional screening (CONUT) tool was calculated based on laboratory 

parameters as albumin, total cholesterol and total lymphocyte count and it was classified into 3 groups 

(0:normal 0-1, 1:mild 2-4, 2:moderte 5-12). The well trained occupational therapists assessed the National 

Institute of Health Stroke Scale (NIHSS), Functional Independence Measurement (FIM), Fugl-Meyer motor 

assessment (FMA) and Modified Rankin scale (MRS) at acute management, 3, 6 months after stroke. NIHSS 

was measured at onset as well. Repeated measures linear mixed model was used to assess the functional 

recovery for each of nutritional level and adjusted for baseline NIHSS (SAS version 9.3). 

Results: Of 543 recruited patients, 175 (32.2%) patients were mild malnutrition group, 26 (4.8%) patients 

were moderate to severe malnutrition group by CONUT. All groups showed improvement in all measured 

scales (NIHSS, FIM, FMA, MRS) with time after stroke. There was significant interaction between nutrition 

group and NIHSS recovery (F=4.1, P<0.01). There was significant interaction between nutrition group and 

functional improvement (FIM, FMA, MRS)(F=3.02,P<0.05;F=4.73,P<0.01;F=3.02,P<0.05). 

Conclusions: This study suggests that the nutritional status at stroke onset can be a predictor of the 

functional recovery in stroke patients. Therefore we believe that the assessment of nutrional status may help 

in understanding the outcomes after stroke and more attention is needed in acute rehabilitation setting. 
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Purpose: Stroke in cancer patients is not rare, but is a devastating event with high mortality. However, the 

predictors of mortality in stroke patients with cancer have not been well addressed. D-dimer could be a useful 

predictor because it can reflect both thromboembolic events and advanced stages of cancer. In this study, we 

evaluate the possibility of D-dimer as a predictor of in-hospital mortality in stroke patients with active cancer.

Methods: We included 117 ischemic stroke patients with active cancer. The data of in-hospital mortality 

were collected by reviewing medical records. We also collected follow-up D-dimer levels in 53 (45%) 

participants to evaluate the effects of treatment response on D-dimer levels. 

Results: Of the 117 participants, in-hospital mortality occurred in 18 (15%) patients. Younger age, higher 

initial NIHSS score, D-dimer, and C-reactive protein levels, larger initial infarct volume, more frequent 

adenocarcinoma, cryptogenic stroke mechanism, and multiple vascular territory lesions on MRI were related 

to in-hospital mortality. In the multivariate analysis, D-dimer (adjusted OR, 2.44; 95% CI, 1.38-4.34, 

P<0.01) predicted in-hospital mortality after adjusting for confounding. In the analysis of D-dimer changes 

after treatment, the mortality group showed no significant decrease of D-dimer levels, despite treatment, 

while the survivor group showed opposite responses. Additionally, patients who lacked D-dimer response to 

treatment showed a higher initial NIHSS score, larger initial infarct volume and more frequent mortality 

events, especially of thromboembolic causes. 

Conclusions: D-dimer levels may predict in-hospital mortality in acute ischemic stroke patients with active 

cancer. 



250

Dehydration is an independent predictor of deep vein 
thrombosis in patients with acute ischemic stroke 

Hoon Kim, Kwangwook Jo

Neurosurgery, Bucheon St. Mary's Hospital, College of Medicine, The Catholic University of Korea, Bucheon, 
Korea 

Poster 137

Purpose: Although venous thromboembolism are frequent related dehydration, the risk of dehydration 

about deep vein thrombosis (DVT) in acute ischemic stroke (AIS) is not clear. So, tis study investigated 

whether dehydration influences the occurrence of deep vein thrombosis (DVT) in patients with acute 

ischemic stroke (AIS). 

Methods: This is a retrospective study of patients with AIS between December 2011 and December 2013. 

Patients with newly diagnosed AIS who had prolonged hospitalization for at least 4 weeks were included in 

this study.  

Results: Of 182 patients included in this study, 17 (9.3%) patients had DVT during the follow-up period; in 

2 cases, DVT was accompanied by pulmonary embolism. Patients with DVT were more frequently female 

and had higher National Institutes of Health Stroke Scale (NIHSS) scores, more lower limb weakness, and 

elevated blood urea nitrogen (BUN)/creatinine (Cr) ratios on admission. In a multivariate analysis, a 

BUN/Cr ratio >15 (OR 8.75) and severe lower limb weakness (OR 4.38) were independent risk factors for 

DVT.  

Conclusions: Dehydration on admission in AIS might be another significant independent risk factor for 

DVT.  
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Purpose: Proportion of elderly patients is gradually increasing in republic of Korea. But, intravenous 

recombinant tissue plasminogen activator (rt-PA) therapy is recently not recommended in elderly acute 

ischemic stroke patients, although old age is not a proven contraindication to intravenously rt-PA. The 

purpose of intravenous thrombosis in elderly patients.

Methods: We enrolled 172 patients, who received intravenous rt-PA according to protocol other American 

heat association guideline, in Chosun University Hospital, from 2011 to 2015. The patients was divided into 

under 80 and over 79 years (elderly patients) group. We assessed clinical course and improvement by national 

institutes of health stroke scale (NIHSS), modified Rankin score (mRS) at admission, discharge two groups 

after intravenous thrombolysis was investigated. All clinical data were compared between these two groups. 

Results: We enrolled 172 patients, 54 (31.4%) patients were 80 years or older. Symptomatic hemorrhage and 

asymptomatic hemorrhage was not different between both groups. There were no difference in mortality and 

favorable prognosis at 3 months later between both groups. There was difference in early neurological 

improvement rate and degree of improvement were significant. 

Conclusions: Intracranial hemorrhage and favorable prognosis are not difference significantly between two 

groups. 
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Purpose: Inflammation is associated with the initiation and progression of cardiovascular diseases. The 

neutrophil-to-lymphocyte ratio (NLR) has recently emerged as a prognostic marker in cardiovascular 

diseases. However, impact of NLR on the functional outcome in patients with ischemic stroke remains 

unclear. The aim of the study was to investigate the prognostic role of the NLR in patients with acute ischemic 

stroke. 

Methods: A consecutive 1,113 patients who were admitted within 7 days after ischemic stroke onset between 

March 2010 and December 2014 were included for analysis. The patients were categorized into tertiles on the 

basis of NLR. We evaluated the short-term outcomes using a modified Rankin Scale (mRS) at three-months 

after onset of ischemic stroke. We divided patients into two groups with favorable outcome (mRS score ≤2) 

and unfavorable outcome (mRS score ≥3). We compared the clinical characteristics and NLR between two 

groups. 

Results: From all the patients included in this study (mean age, 67.8 years; men, 60.0%), 284 (25.5%) 

patients had unfavorable outcome. The patients with unfavorable outcome were older and more likely to have 

atrial fibrillation, history of previous stroke, and diabetes mellitus. In addition, participants with unfavorable 

outcome tended to have lower body mass index and higher initial NIHSS. The percentage values of the tertile 

3 were significantly higher in the unfavorable outcome group (28.3% vs. 47.9%, P<0.001). After adjustment 

for covariates, the highest tertile were at an exaggerated risk for unfavorable outcome [Odds ratio (95% 

confidence interval); tertile 3, 1.75 (1.17 - 2.63), P=0.007].  

Conclusions: This study demonstrated that higher NLR predicted worse outcome at 3 months following 

acute ischemic stroke. This suggests that NLR could be a useful and reliable prognostic biomarker following 

acute ischemic stroke.  
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Purpose: The outcome of older stroke patients who undergo endovascular revascularization still remains 

unsatisfactory. We aimed to examine the effect of the extent of baseline ischemia on outcome according to 

age, testing the hypothesis that the restorative capacity for recovery is marginal in older patients.

Methods: Two hundred and thirteen patients who underwent endovascular revascularization due to M1 

middle cerebral artery (with or without internal carotid artery occlusions) were selected for analysis. Patients 

were categorized into three age groups: group A (<66 years), group B (66-75 years), and group C (age >75 

years). Using pretreatment diffusion-weighted imaging (DWI), Alberta Stroke Program Early CT score 

(ASPECTS) and lesion volume were independently measured and analyzed in relation to favorable outcome. 
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Results: A favorable outcome was achieved in 111 of 213 patients (52.15%) overall, in 60 of 94 (63.8%) 

patients in group A, in 36 of 70 (51.4%) patients in group B, and in 15 of 49 (30.6%) patients in group C 

(p=0.001). In older stroke patients (group C), DWI ASPECTS 9 or more and lesion volume 5 cc or less were 

found to predict a favorable outcome, which was more restrictive compared to cutoffs for younger 

counterparts (group A and B; DWI ASPECTS 8 or more and lesion volume 20 cc or less). 

Conclusions: Age-adjusted pretreatment DWI lesion volume and ASPECTS may represent powerful 

surrogate markers for functional outcome according to age. The use of more restrictive inclusion criteria for 

older stroke patients is warranted, with larger studies necessary to confirm these findings. 
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Purpose: Functional recovery after ischemic stroke has been an unresolved problem for neurologists. Recent 

studies revealed that antidepressants may enhance functional recovery via neuroplasticity beyond treating 

depression. However, as Koreans are typically reluctant in seeking psychiatric care due to cultural 

background, the rate of antidepressant prescriptions are low.

Methods: A total of 775 patients were consecutively recruited in this study from March 2010 to May 2013. 

We used binary logistic regression to analyze predictors for antidepressant prescriptions. For short-term 

functional outcomes, we conducted an adjusted regression model using a propensity score. 

Results: Of the 775 participants, 39 (5.03%) were prescribed with Escitalopram. The duration of the hospital 

stay (OR=1.07; 95% CIs=1.04-1.10) and the use of mechanical ventilation were significantly related to 

escitalopram prescriptions than non-escitalopram prescriptions (OR=5.15; 95% CIs=1.53-17.40). Acc-

ording to the propensity score adjusted model, AUs were not significantly associated with short-term 

functional outcomes (OR=1.27; 95% CIs=0.50-3.25). 

Conclusions: The effects of escitalopram on short-term functional outcomes were not significant in our 

study. However, the low rate of antidepressant prescriptions and mild stroke severity of the study population 

are limits of our study. Further study with large population and acceptable rate of anti-depressant 

prescription is needed.   
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Purpose: New oral anticoagulants (NOACs) that directly inhibit factor Xa or thrombin have been developed 

for the long-term prevention of thromboembolic disorders. The NOACs have a rapid onset of action, low 

potential for food and drug interactions, and a predictable anticoagulant effect that eliminates the need for 

routine monitoring. Dabigatran etexilate is a low-molecular-weight pro-drug that is administered orally and 

converted rapidly to its active form dabigatran, a potent, competitive, and reversible direct thrombin 

inhibitor. Although dabigatran has fewer risks compared to those of warfarin, its safety profile is not yet 

completely known. We report a case of thrombocytopenia in a patient treated with dabigatran.

Methods: A 73-year old man was admitted to the emergency department with multiple petechiae. Physical 

examination revealed hemorrhagic and necrotic skin lesions on the patient’s neck and right hand. He had 

been treated with dabigatran for one month, following an acute ischemic stroke in the left frontal lobe of the 

brain. At that time, he was found to have permanent atrial fibrillation and a calcified cardioembolic 

infarction. Thereafter, he took dabigatran etexilate 220 mg/day. Laboratory test results showed severe 

thrombocytopenia (platelet count of 6,000 mm3), hemoglobin of 9.3 g/dL, creatinine of 1.56 mg/dL, 

glomerular filtration rate (GFR) of 37 ml/min, prothrombin time (PT) of 1.09 s, and an activated partial 

thromboplastin time (APTT) of 31.4 s. There was no evidence of pseudothrombocytopenia. The patient did 

not have any drug or medical allergies. Viral markers of hepatitis B and C and neoplastic markers were all 

negative. The patient was hospitalized and the possible role of dabigatran in the development of 

thrombocytopenia was evaluated. After dabigatran etexilate had been discontinued for 7 days, the patient’s 

platelet count returned to normal (Figure 1). 

Conclusions: To the best of our knowledge, severe thrombocytopenia induced by dabigatran is a very rare 

condition. The Summary of Product Characteristics reports for the drug show that thrombocytopenia as an 

adverse drug reaction during postmarketing surveillance, although the severity of this reaction is not 

specified. According to the Naranjo algorithm,1 severe thrombocytopenia was possibly due to dabigatran. 

After dabigatran was stopped, the patient’s platelet count returned to normal in one week, as expected based 

on the literature on drug-induced thrombocytopenia.2 Therefore, we conclude that thrombocytopenia is a 

rare but potentially life-threatening complication probably induced by dabigatran. We further suggest that 

patients be monitored carefully while being treated with this drug. 
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Purpose: The results of coagulation tests are important for the decision of thrombolysis in acute ischemic 

stroke patients who are taking oral anticoagulants. In coagulation tests, the preparation of blood specimens is 

a major bottleneck in the workflow. Clinical and Laboratory Standard Institute (CLSI) guidelines require that 

routine coagulation tests are performed with platelet-poor plasma (<10,000 platelets per microliter). We 

investigated whether high acceleration centrifugation can reduce the time of coagulation tests without 

breaking the guidelines. 

Methods: We compared the high acceleration centrifugation condition (3 minutes, 8000 rpm) with the 

standard centrifugation condition (15 minutes, 3000 rpm) in 32 patients. The pre- and post-centrifugation 

platelet counts were measured and compared between the groups.  

Results: Sixteen samples were centrifuged in high acceleration condition and another 16 samples in standard 

condition. The pre-centrifugation platelet counts were not different (median, 165,000 (interquartile range, 

146,750-185,500) per microliter vs. 166,500 (128,000-193,250), p=0.675) between the groups. Although the 

post-centrifugation platelet counts were higher in the high acceleration group than the standard group (4,500 

(2,250-6,000) vs. 1,000 (0-2,000), p<0.001), all the samples in the high acceleration group met the 

requirements of platelet-poor plasma. Using the high acceleration centrifugation method, the reporting time 

of coagulation tests decreased from 24 (23-25) to 12 (12-13.5) minutes.  

Conclusions: High acceleration centrifugation can reduce the time of coagulation tests for 12 minutes 

without breaking the guidelines. This method may help to shorten the door-to-needle time in acute ischemic 

stroke patients who are taking oral anticoagulants.  
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Purpose: Although the clinical outcomes of cervicocerebral artery dissection according to the therapeutic 

intervention have been reported, imaging features including prognosis on the follow-up imaging are not well 

established. We assessed the differences in clinical and vascular imaging features and imaging prognosis 

according to lesion patterns of early vascular images in patients with acute cervicocerebral artery dissection. 

Methods: Individual clinical data and imaging findings were obtained from 167 consecutive patients who 

presented with acute ischemic symptoms or headache due to cervicocerebral artery dissection. Patients were 

categorized according to their baseline vascular imaging findings as either Stenosis Only, Aneurysm Only, or 

Both Stenosis and Aneurysm. The angiographic features and improvements of early vascular lesions between 

baseline (within 7 days after symptoms onset) and follow-up vascular images (6-month or 1-year after 

symptom onset) were compared. 

Results: A total of 76 patients who underwent baseline and 6-month or 1-year vascular imaging were 

included for analysis. Patients in Stenosis Only group (n=36) were younger (mean age, 45±11) than those in 

Aneurysm Only group (n=9, 55±7) and Both Stenosis and Aneurysm group (n=31, 48±12) (p=0.044) were. 

The most common sites of lesions were in the distal vertebral artery and posterior inferior cerebellar artery 

(n=43, 57%). A total of 87.5% (n=5) of patients who presented with transient cerebral ischemic attack had 

aneurysm (33% in Aneurysm Only vs. 3% in Stenosis Only vs. 13% in Both Stenosis and Aneurysm, 

p=0.024). All patients in Aneurysm Only group had their lesions in the posterior circulation (61% in Stenosis 

Only, 77% in Both Stenosis and Aneurysm; p=0.047). A total of 43 patients (57%) showed improvement of 

initial lesions on follow-up vascular images (58% in Stenosis Only vs. 22% in Aneurysm Only vs. 65% in 

Both Stenosis and Aneurysm; p=0.076). In patients with aneurysm only on baseline images, improvements 

on follow-up vascular images were obtained in a lower number of patients than patients with stenosis (Odds 

ratio 0.18, 95% CI 0.03 to 0.94; p=0.035). 

Conclusions: Complete or partial improvement on follow-up images is obtained over half of the patients 

with acute cervicocerebral artery dissection. Patients with aneurysm only on early images showed poor 

imaging outcomes compared with patients with stenosis. 
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Purpose: Elevation of blood pressure (BP) is common in acute cerebral ischemia, which is assumed to be 

related with failure of cerebral autoregulation and poorly controlled blood pressure. There have been some 

debates about degree of elevation of BP and related factors. The aim of our study was to investigate the factors 

related with elevated BP of hyperacute cerebral ischemia.

Methods: All patients with hyperacute cerebral ischemia (onset ≤3 hours), admitted for a 62-month period, 

were enrolled. Initial BP, baseline characteristics, initial stroke severity assessed by the NIHS stroke scale, 

ischemic subtypes, and lesion characteristics were analyzed.  

Results: Among 554 enrolled patients, 482 patients had ischemic stroke (IS) and 72 had transient ischemic 

attack (TIA). Systolic BP and diastolic BP were not significantly different between IS patients and TIA 

patients (p>0.05). Systolic BP of patients with posterior circulation stroke (n=80, 164.9±24.8 mmHg) was 

higher than that of patients with anterior circulation stroke (n=402, 157.0±31.0 mmHg, p=0.03). The other 

variables were not significantly associated with degree of BP elevation.  

Conclusions: The IS patients with the higher initial systolic BP might have the greater likelihood of posterior 

circulation lesion. 
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Purpose: Although D-dimer levels are significantly associated with cardioembolic infarction, the 

significance of D-dimer levels in relation to the severity and functional outcomes of other stroke subtypes, 

such as lacunar and large artery atherosclerosis (LAA) infarction, remains unclear. The purpose of this study 

was to evaluate whether elevated initial D-dimer levels are significantly and cross-sectionally associated with 

poor functional outcomes at each time point during a nine-month follow-up period. We also investigated the 

significance of D-dimer levels in longitudinal temporal changes of functional outcomes in these patients. 

Methods: We recruited 146 patients with lacunar infarction and 161 patients with LAA infarction who were 

consecutively admitted to our hospital after acute stroke. Serum D-dimer levels were evaluated initially and 

the modified Rankin scale (mRS) were measured initially and at 1-month, 3-month, 6-month, and 9-month 

follow-up visits.  

Results: Patients with higher D-dimer levels had significantly worse initial functional outcomes, and these 

worse outcomes were maintained throughout the 9-month follow-up period compared to the low D-dimer 

group. However, regardless of stroke subtype, D-dimer levels did not influence long-term changes in 

functional outcomes over the 9-month follow-up period. 

Conclusions: This study suggests that elevated D-dimer levels can be used as a surrogate marker for poor 

functional outcomes only during the acute stage. Further evaluation of serum D-dimer levels could provide a 

helpful predictive marker for stroke prognosis. 
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Variables Odds ratio (95%   confidence interval) p
Model 1: For predicting good outcomes
Age 0.949 (0.924 - 0.974) <0.001
Male sex 1.459 (0.706 - 3.016) 0.307
Initial NIHSS 0.820 (0.765 - 0.880) <0.001
Onset to puncture time (min) 0.996 (0.992 - 1.001) 0.122
Intravenous thrombolysis 1.214 (0.526 - 2.801) 0.649
Intra-arterial treatment 0.600 (0.261 - 1.380) 0.229
Successful reperfusion 2.348 (1.029 - 5.360) 0.043
Model 2: For predicting successful reperfusion
Age 0.980 (0.955 - 1.005) 0.109
Male sex 1.525 (0.766 - 3.040) 0.230
Initial NIHSS 0.989 (0.937 - 1.044) 0.691
Onset to puncture time (min) 0.995 (0.991 - 0.999) 0.014
Intravenous thrombolysis 0.916 (0.406 - 2.069) 0.834
Intra-arterial treatment 6.037 (3.080 - 11.831) <0.001

Table.

Purpose: Recent randomized clinical trials showed the efficacy of endovascular thrombectomy in acute 

ischemic stroke with large vessel occlusion on good outcomes via high rate of reperfusion. However, those 

studies only included a small portion of population such as internal carotid artery and middle cerebral artery 

M1 occlusions. Despite less evidences, reperfusion therapy for other cervicocephalic artery occlusions has 

been tried in real-world practice. In this study, we sought predictors for good outcomes among consecutive 

patients with acute ischemic stroke and any type of cervicocephalic large artery occlusions.

Methods: From January 2011 to February 2016, we enrolled consecutive acute ischemic stroke patients who 

had cervicocephalic large vessel occlusion and had transfemoral cerebral angiography with or without 

endovascular treatment, and onset to puncture time was less than 8 hours. Large artery occlusion was 

identified by computed tomography angiography. Logistic regression analyses were done to prove 

independent predictors for good outcomes and successful reperfusion, respectively. 
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Results: Among 289 enrolled patients, finally 218 patients were included. Ninety-eight patients achieved 

good outcomes (modified Rankin Scale 0-2; 45.0%). The frequency of intravenous thrombolysis(78 [79.6%] 

vs. 88 [73.3%], p=0.281) and intra-arterial treatment(66 [68.0%] vs. 86 [71.7%], p=0.562) did not differ 

between good outcome and poor outcome groups, respectively. The rate of sccessfu reperfusion (modified 

TICI grade 2b-3) was more frequent in good outcome group(74 [75.5%] vs. 71 [59.2%], p=0.011). In a 

logistic regression model (Table 1), successful reperfusion was an indepndent predictor for good 

outcomes(OR 2.348, 95% CI 1.029-5.360, p=0.043). Intra-arterial treatment was an independent predictor 

for successful reperfusion(OR 6.037, 95% CI 3.080-11.831, p<0.001). 

Conclusions: Successful reperfusion via emergent intra-arterial treatment was a good prognostic factor in 

acute stroke patients with any kind of cervicocephalic large artery occlusions. 
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Purpose: The beneficial effect of hypothermia after hemicraniectomy in malignant middle cerebral artery 

(MCA) infarction has been controversial. We aim to investigate the safety and clinical efficacy of hypothermia 

after hemicraniectomy in malignant MCA infarction.

Methods: From Ocober 2012 to February 2016, 20 patients underwent hypothermia (Cincinnati Sub-Zero, 

Cincinnati, OH) of 34°C after the hemicraniectomy (HH) in malignant MCA infarction. The indication of 

hypothermia included acute cerebral infarction >2/3 of MCA territory and Glasgow Coma Scale (GCS) 

scores ≤10 with midline shift ≥10mm or transtentorial herniation sign (fixed and dilated pupil). We 

retrospectively collected 27 patients, as the control group, who had underwent hemicraniectomy alone (HA) 

and simultaneously satisfied the inclusion criteria of hypothermia between January 2010 and September 

2012, before implementation hypothermia as a treatment strategy in our hospital. We investigated 

complications of hypothermia including postoperative bleeding, pneumonia, sepsis and arrhythmia, and 

compared the clinical outcome between two groups. 

Results: Age, preoperative infarct volume, GCS score, National institutes of Health Stroke Scale (NIHSS) 

score, midline shift were not significantly different between both groups. Hypothermia was induced 

immediately after surgery, and the mean duration of hypothermia was 4.25 ± 2.27 days (range, 1-7 days). The 

side effects of hypothermia were revealed including two arrhythmia patients, one sepsis, one pneumonia and 

one hypotension; three cases of hypothermia were discontinued due to these side effects (one sepsis, one 

hypotension and one bradycardia). The mortality of HA group was 40.7%, while in HH group, it was 15.0% 

(p=0.105). According to logistric analysis, the hypothermia was likely with the decrease of morality (odds 

ratio 3.90, p=0.066). 

Conclusions: This study suggests that a combined therapy of mild hypothermia and hemicraniectomy is 

feasible for treatment of malignant MCA infarction when the progression of the patients imply poor 

prognosis. 
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Purpose: Endovascular thrombectomy (EVT) became the standard therapy for the acute ischemic stroke 

patients with occluded major vessels, especially resistant to intravenous thrombolysis. Sometimes, however, 

EVT via transfemoral puncture may be technically implausible due to severe vessel tortuosity or stenosis in 

aorta especially in elderly patients. We present our experience of emergent direct percutaneous carotid artery 

access for EVT after failure of transfemoral approach due to abdominal aorta tortuosity.

Methods: A 78-year-old woman visited emergency room due to left limb weakness developed 17 minutes 

ago. Initial NIHSS score was 18 with left hemiparesis, dysarthria, anosognosia and asomatognosia. Initial CT 

revealed no definite parenchymal abnormal density but right MCA clot sign. EKG showed atrial fibrillation. 

Despite of administrating intravenous tissue plasminogen activator (t-PA), her symptoms did not improve. 

Concurrent brain MRI and MRA revealed right distal ICA occlusion. She was transferred immediately to 

angio suite for EVT. However, transfemoral EVT was technically impossible due to severe tortuosity of 

abdominal aorta. After one hour of trials, we decided to puncture right common carotid artery for EVT. EVT 

using Solitaire device through common carotid artery was successful for removing clot in distal ICA. 

Immediate suture of carotid puncture site was not plausible due to systemic effect of t-PA, so only the gentle 

manual compression was possible. After 24hrs, we performed puncture site closure suture under general 

anesthesia. She subsequently recovered to NIHSS score 13 and was transferred to rehabilitation ward. 

Conclusions: We report a case of direct carotid artery puncture for EVT in acute ischemic stroke patient after 

the failure of transfemoral approach due to tortuous aorta. Direct carotid puncture for EVT could be a rescue 

method while transfemoral approach is impossble.   
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Purpose: Platelet activation is an important mediator in acute thrombosis as well as systemic inflammation. 

Therefore, modulating P2Y12 receptor, a well-known platelet activation pathway, may influence 

inflammation process. Clopidogrel, a prototype P2Y12 receptor antagonist, is reported to decrease 

neutrophil infiltration and decrease inflammation. The aim of this study is to evaluate whether clopidogrel 

use may decrease the risk of aspiration pneumonia, a common infection, in patients with acute ischemic 

stroke. 

Methods: A consecutive patients with acute ischemic stroke (within 7 days after onset) were screened 

between March 2010 and December 2015, and a total of 1,578 patients were included for the analysis. Patients 

were categorized into two groups (clopidogrel user vs. non-user), and the clinical characteristics and the risk 

of aspiration pneumonia were compared in two groups.  

Results: Among the included patients (mean age, 67.6 years; men, 60.7%), 642 (40.7%) were  clopidogrel 

user, and 132 (8.2%) patients had aspiration pneumonia. The proportion of patients with aspiration 

pneumonia was significantly higher in clopidogrel non-user (9.9%) compared to clopidogrel user (6.1%), 

(P=0.006). Moreover, clopidogrel users had lower proportion of ICU care (12.8 % vs. 38.7 %, P=0.03) and 

had less chances of having sepsis [defined as quick SOFA (sepsis related organ failure) score of 2 and more) 

(15.4 % vs. 32.4 %, P=0.047) compared with clopidogrel non-users. The patients with aspiration pneumonia 

were more likely to have atrial fibrillation, diabetes mellitus, and higher initial NIHSS. On multivariate 

analysis with an application of inverse probability of treatment weighting based on a propensity score of 

clopidogrel use, clopidogrel users had lower risk of aspiration pneumonia [Odds ratio (95% confidence 

interval); 0.747(0.573-0.974), P=0.007].  

Conclusions: This study suggested that clopidogrel users had lower risk of aspiration pneumonia and less 

severe infection following acute ischemic stroke. This suggests that clopidogrel may decrease the chances of 

infection, especially aspiration pneumonia, after stroke.  
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Purpose: Thrombus volume and characteristics can be evaluated using non-contrast thin-section CT 

(NCCT) before thrombolytic treatment. We reported that degrees of thrombus resolution in NCCT are 

associated with initial thrombus volume, Hounsfield Unit (HU), dose of thrombolytic drugs, and time 

interval from onset to treatment. Several histopathology studies reported that the compositions of retrieved 

thrombi are different according to stroke subtype, however other studies did not demonstrated the 

differences. We hypothesized that heterogeneity of culprit clot evaluated by NCCT is more important than 

presumed stroke etiology to predict recanalization and outcome after thrombolytic treatments.

Methods: We consecutively enrolled the acute ischemic stroke patients who had the middle cerebral artery 

occlusion and underwent NCCT before thrombolytic treatments. Thrombus volume and HU of the 

thrombus were analyzed using 3D software. Thrombus was segmented with proximal, middle, and distal 

portion and cross section lines were drawn in each segment. Homogenous and heterogeneous clot were 

defined according to variance of HU in cross section line. Recanalization was defined modified TICI grade ≥2 

and good outcome was defined modified Rankin scale ≤2. 

Results: In pilot study, we enrolled the patient who had done thrombolysis treatment between 2010 to 2015. 

A total of 92 patients had thrombus in the middle cerebral artery. Presumed etiology was divided as 

cardioembolic (CE) group and non-CE group. There were no differences in thrombus volume (CE:120.49, 

non-CE:104.04, p-value: 0.45) and HU between CE and non-CE group (CE:49.41, non-CE:47.35, p-value: 

0.43). 

Conclusions: Thin section non-contest CT scan can determine heterogeneity of thrombus before 

thrombolytic treatment. Heterogeneous thrombus might be more resistant to thrombolytic drugs and 

associated with poor outcome after thrombolytic treatments. 
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Background: Reversible cerebral vasoconstriction syndrome (RCVS) is characterized by reversible 

multifocal narrowing of cerebral arteries, typically associated with sudden, severe headache and often 

complicated by ischemic or hemorrhagic strokes. It is a multifocal arterial constriction, diagnosed by 

demonstration of the ‘string of beads’ on cerebral angiography, which resolves spontaneously in 1-3 months. 

We present a patient with cerebral infarction caused by RCVS, that reversibility was noted within 4 days. , 

diagnosed by demonstration of the ‘string of beads’ on cerebral angiography, which resolves spontaneously 

in 1-3 months. We present a patient with cerebral infarction caused by RCVS, that reversibility was noted 

within 4 days.

Case: A 55 year-old woman visited emergency room with headache and right side weakness. She had 

hypothyroidism and has taken synthyroixine. She denied history of smoking and exposure to other 

medications. First, she complained of severe headache 15 days ago, so she visited other hospital and took the 

brain computed tomography (CT) and CT angiography. There was no significant abnormality including 

cerebral arteries. In our hospital, Initial neurologic examination revealed right hemiparesis (upper: MRC 

grade III, lower: MRC grade IV). We performed Diffusion-weighted magnetic resonance imaging (MRI) and 

CT angiography, and those showed an acute infarction in left parietal cortex and multifocal stenosis of both 

middle cerebral artery (MCA) M1, M2, anterior cerebral artery A1, vertebral artery (VA) V4 and distal 

internal carotid artery (ICA). Her cerebrospinal fluid analysis was normal. The autoimmune study was 

normal range except the fluorescent antinuclear antibody (FANA) titration (1:40). She had no seizure and 

electroencephalography was normal. The patient was treated by nimodipine, clopidogrel and some NSAIDs. 

Five days post-admission, following MR angiography demonstrated a nearly normalized multiple arterial 

stenosis. However, trasncranial Doppler ultrasonography (TCD) still showed elevated blood flow velocities 

in the left M1 (141 cm/s), both distal VA (79, 71 cm/s), and right distal ICA (99 cm/s). On discharge, her 

hemiparesis was improved to normal strength and mild headache was remained. 

Conclusions: Our patient with negative initial image findings went on to have cerebral infarction after her 

hemiparesis, reflecting the dynamic nature of this condition. In addition, we found early resolution of 
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vasoconstriction by MR angiography only 5 days after initial abnormal finding. However, there was little 

correlation between ultrasonographic and angiographic findings, and then follow-up TCD should be done to 

confirm the definite reversibility. 

Figure 1. Normal cerebral angiography at first complaint of headache.

Figure 2. (A) MRI DWI: 15 days after, left 

parietal cortical area acute infarction in B1000

(B) CT angiography: Multifocal stenosis of 

both M1, M2, A1, V4 and distal internal 

carotid artery(arrow).

    

Figure 3. (A) MRI T2 flair image: A high signal 

intensity in left parietal cortical area.

(B) MR angiography: Anearly normalization of 

both middle cerebral artery stenosis.
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Purpose:  The objectives of this study are to evaluate the computerized LBT and SCTs’ accuracy and usability 

for screening unilateral visuospatial neglect assessment. 

Methods:  50 patients with brain injury who were admitted the Bundang Jesaeng General Hospital, 

department of rehabilitation medicine from March 2016 to June 2016 were enrolled in this study. 13/50 

patients were diagnosed as unilateral visuospatial neglect through the symptoms of neglect (functional 

deficits in real-life situations as observed by experienced physiatrists). Subjects completed the computerized 

LBT and SCT by touching the screen with their non-hemiparetic index finger. The order of performing 

computerized tests first or traditional paper-pencil type tests first is assigned by randomly. Pearson’s 

correlation coefficient was used to correlate between the computerized neglect measures and the traditional 

paper-pencil type neglect measures. 

Results: The sensitivity was 100% and the specificity was 70.3% for the computerized LBT to correctly 

identify unilateral visuospatial neglect. Also, the sensitivity was 84.6% and the specificity was 97.3% for the 

computerized SCT to correctly identify unilateral visuospatial neglect. The computerized LBT significantly 
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correlate with the traditional paper-pencil type LBT in both non-neglect subjects (p=0.02) and neglect 

subjects (p=0.00). Also, the computerized SCT significantly correlate with the traditional paper-pencil type 

SCT in both non-neglect subjects (p=0.00) and neglect subjects (p=0.00). 

Conclusions: The computerized LBT and SCTs’ sensitivity and specificity are similar values of the traditional 

paper-pencil type LBT and SCTs’ sensitivity and specificity. Therefore, the computerized LBT and SCT have 

the potential to become important screening instruments for unilateral visuospatial neglect. Also they can be 

used such patients for treatment of unilateral visuospatial neglect and follow-up accordingly by assessing the 

improvement during clinical process of unilateral visuospatial neglect therapy, thus providing feedback to 

patients. 
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Purpose: Trunk stability is an essential component of balance and coordinated limb use for the performance 

of complicated motor tasks. Recently the robot assisted training has emerged as a new treatment. However, 

there are only a few studies about robot assisted training for balance improvement. We explored whether 

longer time of balance training with robotic aid would lead additional functional gain in trunk balance.

Methods: 24 patients (17 males and 7 females; mean age 55.2±14.5 years, K-MMSE 20.2±8.3) with impaired 

sitting balance due to central nervous system insult that occurred at least 6 months ago were enrolled in this 

study. Among them, there were 19 patients with stroke, 3 patient with brain tumor and 2 patients with spinal 

cord injury. We devided participants into two groups, high and low intensity robot training groups. All the 

participans underwent conventional rehabilitation treatment (physical and occupational therapies). In 

addition thereto, 30-minute robot training with 3DBT-33Ⓡ(Man&tel, Gyeongbuk, Korea) was added to low 

intensity robot training group and 60-minute robot training to high intensity robot training group. The 

functional outcome was measured with Berg Balance Scale (BBS), Functional Ambulatory Scale (FAS), 

10-Meter Walk Test (10MWT), Functional Reach (FR), Timed Up and Go (TUG), Trunk Impairment Scale 

(TIS) and Functional Independence Measure (FIM). Participants were investigated before and after a 4-week 

inpatient rehabilitation. Mann-Whitney U test and Wilcoxon signed rank test were used for statistical analysis. 

Results: After 4-week of rehabilitation training, there were significant improvements on TIS(1.9±1.8 

(p=0.001) and 6.0±2.1 (p=0.001)), BBS(3.6±3.6(p=0.000) and 5.5±5.9 (p=0.048)) and FIM (5.60±5.9 

(p=0.001) and 8.2±4.8 (p=0.027)) scores in both groups. In particular, there was an significant increase of TIS 

scores in high intensity training group more than low intensity therapy group (p=0.001). However, it showed 

no significant improvement in FAS, 10MWT, FR, TUG in both groups. 

Conclusions: TIS score can measure change of truncal balance more sensitively in patient with impaired 

sitting balance, because it is tested in sitting position. Robot-assisted balance training induced significant 

improvement of truncal sitting balance in chronic patients with central nervous system insult. Furthermore, 

it has dose dependent beneficial effect to improve truncal sitting balance. In conclusion, robot-assisted balance 

training is recommened to be applied to the patients with impaired sitting balance. 
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Purpose: Middle cerebral artery steno-occlusive disease (MCAD) is a not uncommon cause of ischemic 

stroke in young Asians. Aside from atherosclerosis, the etiologies of MCAD include various 

non-atherosclerotic vasculoapathies, most of them not yet defined. This study investigated the etiologies of 

symptomatic isolated MCAD in young Asian patients using high-resolution magnetic resonance imaging 

(HR-MRI) and mutation analysis of RNF213.

Methods: Patients aged<60 years with stroke or transient ischemic attack caused by MCAD were 

prospectively enrolled. Patients with a confirmed diagnosis of moyamoya disease (MMD), dissection and 

vasculitis; with significant steno-occlusion in cerebral arteries other than the MCA; or with high risk 

cardioembolic source were excluded. Using HR-MRI, patients were classified into an atherosclerosis group 

and a non-atherosclerosis group. 

Results: Eighty-one paitents were enrolled, 45 (56.6%) in the atherosclerosis and 36 (44.4%) in the 

non-atherosclerosis group. The non-atherosclerosis group was significantly younger (p=0.013), had a smaller 

number of vascular risk factors (p=0.001), and showed a lower homocysteine level (P<0.001), and thinner 

intima-media thickness (p=0.006), and had more frequent heterozygotes at RNF213 (p=0.045) than the 

atheroscleosis group. Diffusion-weighted image lesion pattern showed no sinfcant difference in assumed 

sroke mechanism between the two groups. 

Conclusions: Non-atherosclerotic etiologies are common in young Asians with symptomatic isolated 

MCAD. Clinical findings, HR-MRI features, and resuts of RNF213 mutation analysis suggest that MMD is 

responsible etiologically for a significant portion of non-atherosclerotc lesions. Symptomatic isolated MCAD 

may be an early manifestation of MMD in young Asian adults. 
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Purpose: Spontaneous intracerebral hemorrhage (ICH) and ischemic stroke share common vascular risk 

factors such as aging, hypertension. Previous studies suggested that risk of recurrent ICH and ischemic stroke 

might be similar after ICH. Presence of intra or extracranial arterial stenosis is a potential risk factor for future 

ischemic stroke. The purpose of this study was to investigate the prevalence and factors associated with intra 

and extracranial atherosclerosis in Korean patients with spontaneous ICH.

Methods: ICH was diagnosed by CT on admission. Intracranial and extracranial arterial stenosis were 

assessed by computed tomography angiography (CTA). Presence of intracranial stenosis was defined if 

patients have arterial stenosis in at least one of intracranial artery (distal ICA, MCA, ACA, PCA, and basilar 

artery). Extracranial stenosis was assessed in extracranial ICA. More than 50% luminal stenosis was defined 

as presence of stenosis. Prevalence of intracranial stenosis and cerebral atherosclerosis (intracranial and/or 

extracranial stenosis) and factors associated with presence of intracranial stenosis and cerebral atherosclerosis 

were investigated by multivariable logistic regression analysis.  

Results: Among the 167 patients who underwent CTA, 32(19.2%) patients had intracranial stenosis, 7.8% 

had extracranial stenosis, and 39(23.4%) patients had cerebral atherosclerosis. Frequency of extracranial and 

intracranial stenosis did not differ among deep ICH, lobar ICH, and brainstem ICH. Age was higher in 

patients with intracranial stenosis (67.6±11.8 vs 58.9±13.6 years p=0.004) and cerebral atherosclerosis 

(67.9±11.6 vs 59.3±13.5years, p<0.001) compared to those without stenosis. Patients with intracranial 

stenosis were older, more frequently had diabetes, initial serum glucose level was higher, and hemoglobin 

level was lower than those without intracranial stenosis. Patients with cerebral atherosclerosis were older, had 

diabetes and higher hemoglobin level, which is consistent with findings in patients with intracranial stenosis. 

However, patients with cerebral atherosclerosis had higher prevalence of hypertension and decreased eGFR 

compared to those without cerebral atherosclerosis. Multivariable logistic regression analyses showed that 

aging and presence of diabetes independently predicted presence of intracranial stenosis, and aging, diabetes, 

hypertension were independently associated with presence of cerebral atherosclerosis. 
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Conclusions: 19.2 % of patients with spontaneous ICH had intracranial stenosis, but prevalence of 

extracranial stenosis was relative lower (7.8%) compared with intracranial stenosis. Aging, diabetes, and 

hypertension were associated with presence of cerebral atherosclerosis.   
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Purpose: We tested a hypothesis that ischemic stroke patients with advanced ICAS (ICAS of ≥ 2 different 

arteries) were at an increased risk of subsequent recurrent stroke and vascular events, independently of 

vascular risk factors, index stroke mechanism, and extracranial carotid atherosclerosis, compared to those 

with none/single ICAS.

Methods: A total of 1,081 consecutive patients with acute ischemic stroke and TIA admitted over a 3-year 

period were categorized into no ICAS (n=676), single ICAS (n=220), and advanced ICAS (n=185) groups 

using baseline angiographic data. Primary and secondary endpoints were time to occurrence of recurrent 

ischemic stroke/TIA and of composite of vascular events, respectively. Comparisons on study endpoints by 

ICAS category were made using Cox-proportional hazards models in full patients and propensity-matched 

patients. 
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Results: During a median 5 years of follow-up, recurrence of ischemic stroke/TIA and overall vascular events 

occurred in 10.6% and 16.8% of patients. The multivariable adjusted hazard ratios (aHR) of per 1 increase of 

ICAS were 1.18 (95% confidence interval [CI]: 1.01-1.37) for recurrent ischemic stroke/TIA and 1.18 (95% 

CI: 1.05-1.33) for composite of vascular events. Patients with advanced ICAS was associated with an 

increased risk of primary and secondary endpoints in full patients (aHR: 1.57, 95% CI: 0.96-2.56; aHR: 1.72, 

95% CI: 1.17-2.53) and in propensity-matched patients (aHR: 1.74, 95% CI: 1.09-2.78; aHR: 1.98, 95% CI: 

1.33-2.97), respectively. 

Conclusions: Ischemic stroke patients with advanced ICAS were at an increased risk of subsequent ischemic 

stroke and vascular events. 
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Purpose: We describe a rare case of cSAH with acute ischemic stroke because of intracranial stenosis and 

discuss the potential mechanism.

Methods: The 45-year-old male suffered sudden onset thunderclap headache without neurologic deficit. 

The initial blood pressure was 200/100 mmHg. He had a history of hypertension, but didn’'t take medication 

regularly. He was a 30PY current smoker. There was no another past medical history, or familial history. 

Results: Noncontrast computed tomography scan was performed to rule out secondary headache, and 

showed a left frontal cSAH and multiple low intensity lesions in left fronto-temporo-parietal area. Magnetic 

resonance image also revealed a left frontal cSAH and multiple acute ischemic lesions in left 

fronto-temporo-parietal lobes. Magnetic resonance angiogram demonstrated severe stenosis of left middle 

cerebral artery To exclude vascular malformation, he underwent digital subtraction angiography(DSA). DSA 

revealed moderate to severe (about 69%) stenosis at superior division of left MCA without any vascular 

malformation. 

Conclusions: We report a case with the cortical SAH concomitant with acute stroke. Severe atherosclerotic 

carotid disease is associated with cSAH, and rarely caused cSAH concurrent to acute ischemic infarction. In 

our case, cSAH developed concomitant with acute ischemia due to intracranial artery stenosis. One 

retrospective study demonstrated that cSAH was observed in 0.14% (8/4953 cases) of acute ischemic stroke 

patients. Among eight patients, extracranial atherosclerotic disease was detected in four patients, and only 

one patient had intracranial artery occlusion. While cSAH have been reported with many different etiologies, 

in cases of cSAH concurrent with ischemic stroke, arterial occlusive disease was the most frequent etiology. 

Several explanations have been proposed for the association between carotid stenosis and cSAH. 

Hemodynamic stress may damage dilated fragile pial collateral vasculature and rupture of pial vessels 

produce cSAH. In our case, possible mechanism of ischemic infarction is arterial embolization from MCA 

stenosis. Patterns of acute infarction may provide a clue to the mechanism of cSAH. Small emboli occlude 

blood vessels close to the cortex, which subsequently may recanalize spontaneously, and reperfusion injury 

lead to cSAH. 
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Purpose: Coronary artery calcium score reflects coronary atherosclerosis burden, thereby predicts future 

cardiovascular event. We investigated whether intracranial cerebral arterial calcification status could reflect 

cerebral atherosclerosis burden among stroke patients.

Methods: Between January 2008 and December 2015, the acute ischemic stroke or transient cerebral 

ischemia patients who admitted to single university hospital stroke center and had taken brain CT 

angiography were eligible to be included. We excluded stroke patients with cardioembolic source. We 

reviewed demographic, clinical and imaging data. Cerebral artery calcification was assessed from the 

cavernous portion of both internal carotid arteries, and cerebral atherosclerosis burden was derived as the 

sum of stenosis degree of major intracranial and extracranial arteries from brain computed tomography 

angiography. 

Results: Total of 1161 patients were included with 517 female patients (mean age=67±13). Intracranial 

arterial calcification was detected in 921 patients, and cerebral atherosclerosis in 899 patients. The cerebral 

atherosclerosis burden showed increasing tendency according to the calcification status (no 

calcification=1.95±1.54, mild=3.79±2.22, moderate to severe=6.52±2.78, p=0.001 by one-way ANOVA). 

When advanced cerebral atherosclerosis was defined as the highest quartile range of total cerebral 

atherosclerosis score, multivariate logistic regression analysis including age, vascular risk factors, body mass 

index, estimated glomerular filtration rate, high sensitive C-reactive protein and calcification status showed 

that intracranial calcification is an independent predictor of advanced atherosclerosis status, with dose 

dependent manner (mild calcification: odds ratio=2.14, confidence interval=1.22-3.74, moderate to severe 

calcification: odds ratio=5.16, confidence interval=2.90-9.16, compared to no calcification group). 

Conclusions: Our study showed that cavernous portion of internal carotid artery calcification status can 

reflect overall cerebral atherosclerosis burden among stroke patients. Whether these observations can predict 

cerebrovascular event needs to be studied. 
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Purpose: The aim of this study was to investigate gender differences in risk factors and distribution of 

atherosclerosis in patients with symptomatic cerebral atherosclerosis. 

Methods: Patients admitted to Asan Medical Center between January 2005 and December 2013 were 

prospectively registered who had atherosclerotic ischemic stroke based on diffusion weighted MRI and 

magnetic resonance angiography. 

Results: A total of 2530 patients were studied. The proportion of extracranial atherosclerosis (ECAS) 

consistently increased with increasing age in male whereas intracranial atherosclerosis (ICAS) was dominant 

throughout age in female patients. Age (odds ratio [OR], 1.03; 95% confidence interval [CI], 1.02-1.04), 

male (OR, 2.63; 95% CI, 2.14-3.23), and coronary heart disease (OR, 1.62; 95% CI, 1.23-2.14) were factors 

favoring ECAS (vs ICAS). Smoking (OR, 3.41; 95% CI, 1.86-6.23) was additionally related to ECAS (vs 

ICAS) in female. After stratification by gender and age for the risk factors of atherosclerosis, hypertension 

(below 70 years) and diabetes was additionally related to ICAS in male, whereas metabolic syndrome (below 

70 years) was additionally related to ECAS in female. Male (vs female) had a higher multiplicity of 

conventional risk factors and long-term mortality (hazard ratio, 1.29; 95% CI, 1.03-1.61) during 8-year of 

observation.  

Conclusions: The age distribution for the developing large arterial atherosclerosis, prevalence of 

atherosclerotic risk factors and atherosclerotic burden defined by multiplicity of risk factors was different 

according to the gender which could affect the different proportion and development of the symptomatic 

ECAS and ICAS, and long-term mortality.  
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Background: Basilar artery (BA) plaques are associated with vascular geometry, and influence the clinical 

course of pontine infarction. We have hypothesized that the location of plaque may differ according to the 

level of pontine infarction and the vascular geometry 

Methods: Patients with isolated pontine infarction were consecutively enrolled. Patients received 

high-resolution MRI (HR-MRI) to evaluate the location of BA plaque; anterior, posterior, left-lateral and 

right-lateral. The vertical location of pontine infarction was categorized as: upper middle and lower pontine 

infarction. The angle between BA and dominant vertebral artery (BA-VA angle) and the maximum BA angle 

was measured from the lateral and anterior-posterior view of BA, respectively. 

Result: Among the 96 patients enrolled, Pontine infarctions were located at the upper (32.3%, n=31), middle 

(42.7%, n=41) and lower (25.0%, n=24) pontine. No plaque was observed form near half of upper pontine 

infarctions (48.4%). In the other hand, in the middle pontine infarction the plaques were frequently located 

at the anterior (26.5%) and left-lateral side (26.8%). In lower pontine infarctions, the most frequent location 

of plaque was at the posterior wall (58.3%). BA-VA angle was larger in patients with lower pontine infarction 

comparing to those with upper or middle pontine infarction. The maximum angle of BA was larger in 

patients with middle pontine infarction comparing to those of upper or lower pontine infarction 

Conclusion: The location of BA plaque differs according to the location of pontine infarction, and the 

vascular geometry may influence the location of BA plaque and pontine infarction. 
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Purpose: Intracranial cerebral atherosclerosis (ICAS) is closely associated with risk of cerebrovascular 

diseases, especially in Asian populations. Obstructive sleep apnea (OSA) is associated with systemic 

atherosclerosis, but it is not clear whether OSA is an independent risk factor of ICAS. We aimed to investigate 

the association between ICAS and apnea-hypopnea index (AHI), representing severity of OSA, in suspected 

OSA patients.

Methods: We included 142 patients who suspected OSA from Ewha Sleep Center who underwent brain MR 

angiography (MRA) and polysomnography (PSG). We also investigated the presence and burden of ICAS on 

MRA and AHI on PSG. 

Results: The mean patient age was 59.7 ± 13.1 years, and 54.2% (77/142) were male. The mean AHI was 19.8 

± 20.9, and 17 patients (12.0%) had ICAS. Higher AHI was noted in patients with ICAS compared to those 

without ICAS (38.2 ± 27.1 vs. 17.3 ± 18.7, p=0.023). The burden of ICAS was positively correlated with 

severity of OSA (p for trend=0.013). In multivariable binary logistic analyses, after adjusting for age, sex, 

hypertension, hyperlipidemia, smoking, arousal index and minimum SaO2, severe OSA was independently 

related with presence of ICAS (odds ratio (OR): 14.05, 95% confidence interval (CI): 1.28 - 153.64, p=0.030). 

Likewise, in multivariable ordinal logistic regression analyses, severe OSA was marginally associated with 

burden of ICAS (OR: 8.47, 95% CI: 0.74 - 95.77, p=0.084). 

Conclusions: Our findings suggest that severe OSA is associated with presence of ICAS in patients with 

suspected OSA. 
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Purpose: An atrial septal aneurysm(ASA) is a well recognized cardiac deformity but it has not been 

considered a high risk factor for source of embolic infarction. And there were controversies to the strategy for 

stroke management in patients with ASA. We report that 2 cases of recurrent embolic infarction in ASA　
patient despite dual antiplatelet therapy.

Methods: Two case report 

Results: Case 1. A 75-year old man admitted for transient right leg weakness. He had been taking aspirin and 

clopidogrel due to previous stroke and coronary disease. Diffusion-weighted imaging showed multiple 

embolic infarction in right cerebellum and right midbrain. There was no significant steno-occlusion on brain 

CT angiography. Transthoracicechocardiogram (TTE) showed normal systolic function and there was no 

evidence of thrombus or aortic plaque. Routine laboratory findings for hypercoagulability showed normal. 

Transesophagealechocardiogram revealed atrial septal aneurysm. Since taking anticoagulation, there was no 

short term recurrence. Case 2. A 68 year old women visited our clinic with a 3-day history of dizziness. She 

had a history of hypertension and coronary atherosclerosis and had been taking aspirin and clopidogrel for 3 

years. Multiple dot like high signal intensity lesion was observed in diffusion weighted image on right frontal 

cortex. Atrial septal aneurysm detected on TEE. She had taken anticoagulant. We check brain MRI　after 3 

years later, there was no clinical and imaging recurrence during 3 years. 

Conclusions: ASA　is still not high risk factor of cardioemblic source in cerebral infarction. Therefore the 

treatment strategy of ASAin cerebral infarction is not yet fully established. Our cases suggest that ASA might 

play a embolic source, anticoagulation may reasonable for recurrent embolic infarction in ASA. 
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Purpose: In view of high rate of silent ischemia that occurs with endovascular procedures and the risk of 

symptomatic ischemia in 3.8 to 5.6%, we felt it important to find the modifiable procedure-related factors to 

prevent the thromboembolism during coil embolization.

Methods: We prospectevely evaluated 180 consecutive patients with cerebral aneurysm with diffusion 

weighted imaging (DWI) that performed within 48hours after coil embolization using single center database. 

Primary outcome was presence of DWI positive lesions. We categorized the procedure-related factors as 

procedural time (<120min vs >120min), coiling method (simple, balloon-assisted and stent-assisted), 

pre-procedure antiplatelet medication and using multiple catheters. 

Results: Among 180 patients who were treated with coiling embolization, 146 (81.1%) patients had evidence 

of thromboembolism on DWI. The patients who had DWI positive lesions with neurologic symptoms were 13 

(7.2%). Total DWI lesion volume was 138.1mm3 as median value. The mean procedure time was 110.6min. 

The patients who were done procedure within 120min were 121 (67.2%) and were not done within 120mn 

were 59 (33.8%). With respect of procedure time, interventionist performed stent-assisted coiling method 

more frequently and used more multiple catheters during coil embolization as longer procedure time 

(p's<0.01). DWI ischemic volume were also significantly increase with procedure time (p=0.04). The patient's 

demographics and aneurysmal factors such as anerysm size, locations, ruptured status and morphologies 

were not different significantly between categorized procedure time. Logistic regression analysis adjusted with 

age, sex, patients vascular risk factors showed that only procedure time longer than 120min among the other 

procedure-related factors was significantly associated with DWI positive thromboembolism (odd ratio 6.50, 

95% confidence interval 1.86-22.73; p=0.003). There was statistically significant effect modification by coiling 

method in association between procedure time and DWI positive thromboembolism. 

Conclusions: Longer procedure time may have increased the risk of thromboembolism after aneurysmal 

coiling procedures and reducing procedure time could be the most effective modifiable procedure-related 

factors. To improve thromboembolism by reducing procedure time, interventionist may consider the 

appropriate coiling method before coil embolization of cerebral aneurysm. 
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Figure. The change of BP parameters over elapsed time of ischemic stroke, mean (A) and 

standard deviation (B). 

Purpose: To investigate the changes of BP in the perspective of mean and variability according to the 

perfusion status at acute stage of ischemic stroke. 

Methods: Among patients were admitted due to ischemic stroke of within 24 h of symptom onset, those with 

symptomatic occlusion at MCA and ICA were consecutively identified using the prospective stroke registry 

of Seoul National University Bundang Hospital. For avoiding the effect of successful recanalization, those 

were not treated or failed for recanalization therapy were selected. According to the occluded site and 

perfusion lesion volume (PLV) estimated by simple geometric method, they were dichotomized into upper 

one-third (large PLV) and others (small PLV). For the first consecutive 5 days, daily BP parameters, mean and 

standard deviation (SD) by perfusion lesion volume were compared using repeated measures ANOVA. 

Results: A total 129 subjects were enrolled. Their mean age was 69.3 ± 12.7 years-old and median NIHSS 

score was 6 (3 - 13). For first 5days of ischemic stroke, SBPmean were 136.8, 136.5, 136.7, 137.1 and 136.2 

mmHg and SBPSD were 14.4, 12.0, 12.2, 12.4 and 11.8 mmHg. When perfusion lesion volume was more 
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than 143ml for MCA and 232ml for ICA, they were grouped as the large PLV. The comparison of SBPmean 

and SBPSD by PLV were demonstrated (Figure). The multivariable analysis showed that large PLV referenced 

to small PLV were independently associated with daily change of SBPSD with adjustments for age and 

baseline NIHSS score (P<0.001).  

Conclusions: This study showed the current status of BP at acute stage of ischemic stroke and change of BP 

variability would be affected by perfusion status.  



286

The genetic polymorphisms of rs699947, rs1570360, and 
rs3025039 on VEGF gene are correlated with ischemic stroke 
in LAA  and SVO 

Seolwon Lee1 , Binod Kumar Yadav2, Byoung-soo Shin1 

1Neurology, Chonbuk National University Medical School and Hospital, Jeonju, Jellabukdo, Korea 
2Biochemistry, Maharajgunj Medical Campus, Institute of Medicine, Tribhuvan University, Kathmandu, Nepal 

Poster 166

Purpose: VEGF single nucleotide polymorphisms of rs699947, rs1570360and rs3025039 have been 

associated with VEGF expression and production. However, their effects on the independent development of 

stroke subtype have not been studied yet. This study was designed to investigate the association of VEGF 

polymorphisms with stoke in large artery atherosclerosis (LAA) and small vessel occlusion (SVO) in Korean 

population.

Methods: Real-time PCR combined with melting curve analysis in Light Cyler was used for the genotyping 

of VEGF SNPs. 

Results: Significant differences between controls and stroke subtypes patients (LAA and SVO) were observed 

in the allele and genotypes frequencies of rs699947and rs3025039 (p<0.05). The CA and CA+AA (A allele) 

frequencies of the rs699947 were significantly higher in LAA (p<0.05). Similarly, the CT and CT+TT (T 

allele) frequencies of the rs3025039 were significantly higher in SVO than controls (p<0.05). The level of 

HDL cholesterol and plasma glucose was significantly different between controls and LAA and SVO with 

different genotypes of VEGF SNPs. 

Conclusions: Our data demonstrated that the rs699947 and rs3025039 SNPS are associated with increased 

risk of LAA and SVO, respectively.   
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Purpose: MicroRNA (miRNA) is a small non-coding RNA molecule that modulates gene expression at the 

posttranscriptional level. Platelets have a crucial role in both hemostasis and thrombosis, a condition that can 

occlude a cerebral artery and cause ischemic stroke. miR-130b, miR-200b, and miR-495 are potential genetic 

modulators involving platelet production and activation. We hypothesized that the three single nucleotide 

polymorphisms (SNPs) in these miRNAs might potentially contribute to the susceptibility to ischemic 

stroke.   

Methods: This study included 523 ischemic stroke patients and 400 control subjects. Ischemic stroke was 

defined as an acute neurological dysfunction of vascular origin confirmed by brain MRI or CT. Ischemic 

stroke patients into four stroke subtypes using Trial of Org 10172 in Acute Stroke Treatment criteria as 

follows: (1) large-artery atherosclerosis, (2) cardioembolism, (3) small-vessel occlusion, and (4) other 

patients with undetermined etiology or incomplete evaluation. We comparted the genotype distributions of 

miR-130bT>C [rs373001; chromosome 22, 22007426], miR-200bT>C [rs7549819; chromosome 1, 

1165623], and miR-495A>C [rs2281611; chromosome14, 101033612] between ischemic stroke patients and 

controls subjects using binary logistic regression analyses. Adjustments were performed for sex, age, 

hypertension, diabetes mellitus, hyperlipidemia, and current smoking.   

Results: There was no statistically significant difference in the distribution of miR-130bT>C, miR-200bT>C, 

and miR-495A>C between ischemic stroke and control groups. In the subgroup analysis based on ischemic 

stroke subtype, miR-200b CC genotype was less frequently found in the large-artery atherosclerosis stroke 

subtype compared with controls (TT+CT vs CC; adjusted OR for CC, 0.506; 95% CI, 0.265-0.965).   

Conclusions: Our findings suggest that the functional SNP of miR-200b might be responsible for the 

susceptibility to large-artery atherosclerotic stroke. We supposed that the role of miRNA SNP involving 

platelet biology on the development and pathogenesis of stroke requires further studies.   
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Purpose: Current guidelines do not recommend to use combination of aspirin and clopidogrel over aspirin 

alone for secondary prevention after ischemic stroke. However, in practice, dual antiplatelet agents are still 

used for non-cardioembolic stroke patients with high risks. In this study, we aimed to find the efficacy of 

combination antiplatelet therapy over aspirin monotherapy in acute stroke patients due to large artery 

atherosclerosis (LAA).

Methods: We used a multicenter, prospective stroke database to analyze acute ischemic stroke patients due to 

LAA with no history of previous stroke and antiplatelet use. Primary endpoint was the composite outcome of 

stroke recurrence, myocardial infarction, or death due to all causes. And secondary end points were stroke 

recurrence and all-cause mortality. 
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Results: A total of 4,291 patients due to LAA were treated either aspirin alone (n=1,991, 46.4%) or 

combination of aspirin and clopidogrel (n=2,300, 53.6%). One-year composite outcome (stroke recurrence, 

myocardial infarction, and death due to all causes) between aspirin alone group versus aspirin plus 

clopidogrel group was significantly different (8.89% versus 7.13%; adjusted hazard ratio of combination 

therapy compared to aspirin monotherapy, 0.75; 95% confidence intervals, 0.61-0.93; p=0.008). Also, 

mortality due to all causes was lower in the combination group (5.07% versus 3.91%; 0.73; 0.55-0.97; 

p=0.029). However, recurrence of stroke was comparable between two groups (4.26% versus 3.83%; 0.88; 

0.66-1.19; p=0.42). 

Conclusions: Addition of clopidogrel to aspirin may not be effective in preventing recurrence of stroke in 

patients with atherosclerotic stroke, but be helpful in reducing overall mortality and outcome. 
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Purpose: The Comparison of Triflusal and Clopidogrel Effects in Secondary Prevention of Stroke Based on 

Cytochrome P450 2C19 Genotyping (MAESTRO) study investigated the effect of antiplatelet agents based on 

cytochrome P450 2C19 (CYP2C19) polymorphisms in secondary prevention of ischemic stroke (IS). The aim 

of this study was to perform a subgroup analysis of MAESTRO study to explore the relationship between 

efficacy of clopidogrel and CYP2C19 polymorphisms in secondary prevention of IS.

Methods: The methods of the MAESTRO study have been published previously. This study was a prospective, 

multicenter, randomized, parallel-group, open-label, and blind genotype trial at 18 tertiary-care hospitals in 

South Korea. Participants were eligible if they were 20 years of age or older, had their first non-cardiogenic IS 

within 30 days prior to screening. Participants received 300 mg triflusal twice a day or 75 mg clopidogrel once 

daily. The primary outcome was the time from randomization to first recurrent IS or hemorrhagic stroke. 

Results: Between March 2010 and December 2014, 795 participants fulfilled the inclusion criteria and 

underwent randomization. 784 (99%) received at least one dose of trial drug, and 601 (76%) completed the 

trial. The median duration of follow-up was 2.5 years (range, 0 to 4.7). The mean age was 61 years, and 32% 

were women. Of the participants, 61% had a history of hypertension, 29% of diabetes, 28% of dyslipidemia, 

and 40% of current tobacco smokers. The median time from qualifying stroke to randomization was 8 days, 

and 76% of patients were randomized within 14 days. The most frequent subtype of cerebral infarction was 

lacunar infarction, which occurred in 53% of the population, followed by large artery atherosclerosis (LAA) 

in 21%, and stroke of undetermined etiology (SUD) in 21%. Of 393 participants in clopidogrel treatment 

group, 149 (38%) had good genotype for clopidogrel metabolism and 244 (62%) had poor genotype. A total 

of 20 (5.1%) patients had a recurrent stroke: 15 (75%) had an IS and 5 (25%) had an intracerebral hemorrhage. 

Conclusions: Personalized medicine may be essential for patients according to individual drug metabolism 

abilities. MAESTRO is the first prospective study designed to evaluate the effect of CYP2C19 polymorphism 

in secondary stroke prevention and will resolve several questions regarding preventive antiplatelet agents for 

recurrent stroke. 
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Purpose: The Comparison of Triflusal and Clopidogrel Effects in Secondary Prevention of Stroke Based on 

Cytochrome P450 2C19 Genotyping (MAESTRO) study investigated the effect of antiplatelet agents based 

on cytochrome P450 2C19 (CYP2C19) polymorphisms in secondary prevention of ischemic stroke (IS). 

Cytochrome P450 2C19 (CYP2C19) plays a major role in the metabolism of the clopidogrel. The major 

alleles of the CYP2C19 gene are *1, *2, *3, and *17, and approximately 30% of Caucasians and 55% of Asians 

have one or more loss-of-function allele (*2 or *3).

Methods: The methods of the MAESTRO study have been published previously. In this study, patients with 

at least two *2 or *3 alleles (*2/*2, *2/*3, or *3/*3) were classified as poor metabolizer (PM), those with one *2 

or *3 allele (*1/*2 or *1/*3) were classified as intermediate metabolizer (IM), and those without a *2, *3, or 

*17 allele (*1/*1) were classified as extensive metabolizer (EM). Individuals carrying at least one *17 allele 

(*1/*17 or *17/*17) were classified as ultrarapid metabolizer (UM). Because the clinical consequences of one 

*17 and a loss of function allele (ie, *2 or *3) still remains unclear, these individuals (*2/*17 or *3/*17) were 

classified as unknown metabolizer. We assign UM or EM status as the good genotype group and IM, 

intermediate/unknown, or PM as the poor genotype group. 

Results: A total of 784 patients were enrolled for this trial. The mean age was 61 years, and 32% were women. 

Of the participants, 291 (37%) were classified as EM, 9 (1%) as UM, 348 (45%) as IM, 126 (16%) as PM, and 

10 (1%) as unknown metabolizer. 300 (38%) had good genotype for clopidogrel metabolism and 484 (62%) 

had poor genotype. 

Conclusions: The clinical significance of currently available laboratory tests remains unclear with respect to 

risk of future stroke. Although platelet function tests are used to assess response to clopidogrel therapy, 

ex-vivo conditions have relatively low shear stress and thus do not represent the normal milieu of vascular 

mediators. Understanding the relationship between CYP2C19 polymorphisms and clinical effect of 

clopidogrel may be important to optimize treatment in secondary prevention of IS. 
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Purpose: We aimed to investigate the impact of previous brain infarctions (PBIs) on the long-term mortality 

after acute ischemic strokes according to the presence of an overt stroke history. 

Methods: Consecutively admitted patients with acute ischemic stroke (<24 h from the onset) between May 

2007 and Feb 2008 in a tertiary medical center were analyzed. The mortality data until Dec 2012 were 

investigated for the outcome. Brain magnetic resonance imaging (MRI) was rated for the presence of PBIs, 

defined by chronic focal (>3 mm) and/or territorial lesions of cortical/subcortical areas in typical vascular 

territories, not including periventricular/deep white matter hyperintensities. Patients with PBIs were further 

grouped by a previous history of symptomatic strokes. Baseline characteristics and mortality data were 

compared between patients with and without PBIs, and between patients with silent PBIs and with 

symptomatic PBIs. 

Results: Of the 233 patients analyzed, PBIs on MRI were identified in 151 (64.8%). The presence of PBIs 

independently predicted deaths from any cause (Hazard ratio: 2.08; 95% CI: 1.06-4.08). Then, we compared 

92 silent PBI and 59 symptomatic PBI patients. Subcortical PBIs and small-artery occlusion mechanism were 

more common in the silent group, while cortical PBIs were in the symptomatic. Long-term mortality was not 

significantly different. 

Conclusions: PBIs on MRI were independent risk factors of long-term mortality after acute ischemic strokes. 

We should consider the presence of PBIs, irrespective of previous stroke symptoms, when developing 

long-term management strategies in ischemic stroke patients. 
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Purpose: Obesity, the main cause of various metabolic disorders, is well known risk factor for cardiovascular 

or cerebrovascular disease. However, in cardiovascular disease, some studies showed that metabolically 

healthy obesity showed lower vascular risk similar to metabolically healthy normal weight. In cerebrovascular 

disease, the impact of obesity without metabolic disease on outcome after stroke doesn’t well known. In this 

study, we hypothesized that metabolically healthy obesity showed different outcome after ischemic stroke 

compared to other patients.

Methods: We collected 5204 ischemic stroke admitted to our hospital between July 2007 and June 2015. We 

excluded cases with missing the data; body-mass index, waist circumstance, 3-month/1-year mRS. Finally, 

4167 cases were included. Normal weight is defined as BMI<23 (WPRO criteria), metabolically healthy is 

present if two or less of NCEP-ATP III criteria are met. We evaluated functional outcomes using modified 

Rankin scale (mRS) at 3-month and 1-year after ischemic stroke that divided into two groups (mRS score 

0-1/≥2), stroke recurrence within 1 year, and mortality rate within 1 years after stroke onset. 

Results: Of the 4167 analyzable cases, male was 59.8% (N=2492), mean age was 67.6±13.1, and median 

NIHSS score was [3, 1-7] point. After controlling for confounding factors, MHO showed better functional 

outcomes compared with MUHO [3-month mRS(0-1) (OR;1.22, 95% CI;0.98-1.51), 1-year mRS(0-1) (OR; 

1.36, 95% CI; 1.08-1.71)], and MHNW [3-month mRS(0-1) (OR; 1.29, 95% CI; 1.02-1.62), 1-year 

mRS(0-1) (OR; 1.47, 95% CI; 1.16-1.87)]. MHO group showed lower mortality rate compared to others, but 

showed similar rate of stroke recurrence. 

Conclusions: We found that MHO is associated with better functional outcomes in 3-month, 1-year mRS, 

and lower risk of mortality rate within 1 years after ischemic stroke. But, cerebrovascular risk was similar 

between all group despite of the difference of BMI and metabolic status. Obesity without metabolic disease 

may not be associated with lower cerebrovascular risk.  
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Background: Large artery atherosclerosis was most common cause of transient ischemic attack (TIA). 

Rarely, coagulopathy resulting from various hematologic disorders is one of important causes of 

cerebrovascular disease including ischemic stroke and TIA. It has reported that cerebrovascular disease can be 

the initial clinical presentation of hematologic malignancy. We present a patient who suffered from recurrent 

right side weakness just before the diagnosis of multiple myeloma.

Methods: Case report: A 53-year-old female experienced recurrent episodes of right side weakness since one and 

a half year before her admission, which was recently developed more often up to several times a day. Her brain 

MRI revealed no significant parenchymal lesion but moderate focal stenosis in left middle cerebral artery (MCA) 

M1 segment was found. She had history of hypertension as a stroke risk factor. Transthoracic echocardiography 

and holter EKG were taken which showed no abnormal finding. She already had been taking aspirin, but her 

symptom appeared more frequently. Recently cilostazol was added in local clinic. Even though there was focal 

stenotic vascular lesion which can be responsible for the symptom, it was not enough to fully explain the 

treatment-resistant TIA symptom. In addition, left MCA stenotic lesion (about 60%) was not indicated for 

vascular intervention. Then, we decided to find any other factors that can aggravate patient’s condition.   

Results: Aspirin reaction unit score is 431, which means she had no biochemical aspirin resistance at that 

time. Serum hemoglobin was 8.9mg/dl, C-reactive protein and erythrocyte sedimentation rate were elevated 

to 83.80mg/L, 59mm/hr, respectively, serum alkaline phosphate was elevated to 569. To find any evidence of 

other uncommon etiology of stroke, vasculitis and coagulopathy markers were checked. Serum fibrinogen 

was 856mg/dl which is above normal range. D-dimer, C4 and CH50 were also elevated. Peripheral blood 

smear showed rouleaux formation suggesting monoclonal gammopathy. Serum protein electrophoresis and 

bone marrow aspiration were compatible of multiple myeloma. She was treated with thalidomide 

chemotherapy. Two weeks later, she was discharged with better condition. On discharge, we maintained dual 

antiplatelet therapy with aspirin and cilostazol, and no more TIA symptom was observed. 

Conclusions: We suggest that coagulopathy resulting from hematologic disorder can aggravate underlying 

patient’s condition. When there is retractable TIA symptom, even though full medical treatment, not 

explained by patient’s vessel status, other factors such as hematologic profile should be thoroughly reviewed. 
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Purpose: Reactive oxygen species (ROS) are controlled by endogenous antioxidant systems that include 

superoxide dismutase (SOD), glutathione peroxidase (GPx), catalase and antioxidant vitamins. Defect in 

these systems may develop oxidative stress, and different studies have shown the profound effect of oxidative 

stress in the stroke because of high susceptibility of the brain to ROS-induced damage. Superoxide is 

dismutated to H2O2 by SOD which is further converted to H2O and O2 by GPx or catalase in the 

mitochondria and the lysosomes. The present study was aimed to investigate the association of SOD and GPx 

polymorphisms in the development of stroke.

Methods: A total 982 subjects ( 674 patients, 308 controls) were recruited in this study. Genotyping of SOD1 

(rs1041740), SOD2 (rs4880), GPx1 (rs1050450) were performed by LightCycler real-time PCR using 

LightSNiPreagents and FastStartDNAMasterHybProbe while genotyping of GPx4 (rs713041) were done by 

PCR-RFLP were done by PCR-RFLP. All biochemical parameter were measured in automated clinical 

chemistry analyzer, at department of laboratory medicine.

Results: Our study demonstrated that the CC+CT/TT genotype of rs4880 significantly increased the risk of 

stroke (AOR=1.57, 95%CI=1.10-2.24) and SAD-stroke (AOR=1.64, 95%CI=1.17-2.41) compared with CC 

genotype. In GPx polymorphsims, rs1050450 showed no association with stoke, while rs713041 and the 

combination analysis of rs1050450 with rs713041 demonstrated the significant association for the stroke 

development. Interestingly, the inter-combined effect of genetic polymorphism of SOD/GPx showed the 

significant association for the stroke. Most of the genotypes of these SNPs demonstrated significant 

difference between control and stroke cases on different biochemical parameters.

Conclusions: This study suggests a possible role for oxidative stress in the risk of stroke and clearly states that 

genetic component of stroke is polygenic as altered SOD and GPx genes interaction showed increased risk for 

stroke development.
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Purpose: Successful recanalization by endovascular treatment(EVT) is strongly associated with improving 

good clinical outcome and reducing mortality in acute ischemic stroke(AIS). Although stentriever is a quiet 

superior device for successful recanalization, there has been a failure for recanalization in not a few cases. 

Following recent studies, cases of 12-41% had not achieved successful recanalization. Among several 

methods for EVT, angioplasty has been used as a part of multimodal therapy for EVT. We assessed whether 

the angioplasty is a safe and effective method for achieving successful recanalization and good clinical 

outcome compared with EVT without angioplasty in AIS patients.

Methods: Between 2011 and 2015, one hundred fifty-nine patients from an original pool of 183 patients that 

underwent EVT were included in the study. Patients were divided into two groups depending on whether 

they had received angioplasty as part of EVT. We used propensity score(PS) matched analysis to account for 

differences in baseline characteristics. The baseline characteristics, stroke risk factors, recanalization rates, 

clinical outcomes at 3 months and safety profiles were analyzed. 

Results: From 159 un-matched patients treated with angioplasty (n=39) and without angioplasty (n=120), 

33 PS-matched case pairs were selected. Followed results after PS matching, mean age was 71± 12 in 

Angioplasty group and 68 ±15 in EVT without angioplasty group. Median baseline NIHSS score was 

15(11-17) in Angioplasty group and 14(11-18) in EVT without angioplasty group. Successful 

recanalization(TICI 2b and 3) was achieved in 22 patients (66.7%) of the Angioplasty group and in 

21(63.6%) of the EVT without angioplasty group. Because the most cases of angioplasty were used as rescue 

method, Angioplasty group took more time to recanalization than the EVT without angioplasty group. Good 

clinical outcome(mRS score≤2) was showed in 15 patients (45.4) of the Angioplasty group and was similar 

between two groups. The complications after EVT were not different between two groups. 

Conclusions: In this PS-matched analysis, angioplasty group showed similar successful recanalization rates 

and good clinical outcomes at 3 months compared with EVT without angioplasty group. We think that 

angioplasty is effective and safe EVT method for achieving successful recanalization and good clinical 

outcome in AIS patients. 
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Purpose: To evaluate the relationships among angiographic collateral flow, successful recanalization, and 

clinical outcome after endovascular treatment (EVT) in patients experiencing acute ischemic stroke (AIS) 

within 24 hours of onset.

Methods: We assessed patients experiencing acute anterior circulation ischemic stroke who underwent EVT 

between 2011 and 2015. Patients with large artery occlusion of anterior circulation and clinical diagnosis of 

AIS, within 24 hours of first found abnormal time (FAT), were included in the study. 

Results: One hundred seventy-three patients met the inclusion criteria. Mean age was 68.3 ± 12.6 years and 

median National Institutes of Health Stroke Scale score was 14 (range, 5-29). Median time from FAT to 

arrival was 92 minutes. Overall successful recanalization, defined by the Modified Thrombolysis In Cerebral 

Infarction scale grade 2b-3, was achieved in 65.3% of patients, and good clinical outcome, as defined by the 

modified Rankin Scale (mRS 0-2), was achieved in 47.4% of patients. For successful recanalization, 

angiographic collateral grade was the independent factor. In multiple logistic regression analysis, 

angiographic collateral grade was independently associated with clinical outcome after adjusting for other 

variables (odds ratio, 5.96; 95% CI, 1.76-20.19). 

Conclusions: Our data showed that angiographic collateral grade was a strong independent predictor of 

successful recanalization after EVT and good clinical outcome in AIS patients when applied up to 24 hours 

from FAT. Consequently, good angiographic collateral flow may help predict successful recanalization and 

better clinical outcomes after EVT in patients with AIS. 
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Purpose: Dual antiplatelets preparation has been strongly recommended for endovascular stent insertion. 

However, an emergent or urgent stent insertion could be necessary without dual antiplatelets preparation in 

some clinical situations, when the stent insertion might be hesitated with concern of periprocedural 

complications. We aimed to evaluate whether the status of antiplatelet preparation affect periprocedural 

complications.

Methods: We reviewed all patients underwent stenting procedure for extracranial or intracranial cerebral 

arteries from 2010 to Jun 2016. Administration of antiplatelet agent more than 4 days or its loading dose 

before procedure was considered effective. The status of antiplatelet preparation was assigned to 2 

antiplatelets, 1 antiplatelet, and none. For periprocedural complications, we assessed in-stent thrombosis 

with/without distal embolism and periprocedural intracranial hemorrhagic event. We compared the status of 

antiplatelet preparation between cases with in-stent thrombosis and without in-stent thrombosis. Then, we 

reviewed clinical and procedural characteristics of cases with in-stent thrombosis or periprocedural 

intracranial hemorrhagic event.  

Results: Among finally-included 501 cases (475 patients), 409 (81.6%) had 2 effective antiplatelets before 

procedure. Fifty-five (11.0%) and 37 (7.4%) cases had 1 effective and none of antiplatelet respectively. 

Twenty-nine (5.8%) cases had in-stent thrombosis. The status of antiplatelet preparation was not associated 

with in-stent thrombosis (p=0.122). In-stent thrombosis was more frequent in cases with stenting under 

hyperacute stroke, intracranial stenting, preprocedural intravenous tPA administration, and no use of 

intraprocedural intravenous heparin.  All in-stent thromboses were angiographically resolved with a variety 

of modalities during stenting procedure. Of them, 3 (10.3%) cases were symptomatic transiently and 1 

(3.4%) was permanently. Intracranial hemorrhage did not occur in any cases with in-stent thrombosis. 

Conclusions: A few stenting procedures were performed without dual antiplatelet preparation. In-stent 

thrombosis was not associated with the status of antiplatelet preparation. However, the further research could 

be necessary to verify the role of antiplatelet preparation in stenting procedure. 
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Purpose: Endovascular thrombectomy (EVT) has been demonstrated to improve functional outcome in 

patients with acute ischemic stroke (AIS). Stentriever in EVT is the most effective EVT device for successful 

recanalization. Trevo stent is a novel embolectomy device specifically designed to remove the thrombus in 

AIS. These two retrievable stents are known as effective devices for successful recanalization We report our 

experiences to compare the safety and effectiveness of two retrievable stent systems during EVT. 

Methods: From January 2013 through April 2016, all one hundred sixty-seven patients underwent EVT for 

AIS with anterior circulation stroke. Among them, one hundred thirty patients underwent EVT using Trevo 

or Solitaire stent. Patients were treated either with Trevo stent or Solitaire Stent according to the 

neurointerventionist preference. Recanalization was classified by TICI grade. Efficacy and safety during EVT 

were analyzed the rate of good recanalization after the first pass, clot retrieve rate, final recanalization grade, 

and use of rescue method, recanalization time, hemorrhagic complication and thromboembolic 

complication. 

Results: Seventy-nine patients were treated with Solitaire stent and 51 with the Trevo stent. Overall good 

recanalization (TICI 2b and 3) was achieved in 57 patients (72.2%) in the solitaire group and in 46 (90.2%) of 

the Trevo group (P=0.01). The rate of good recanalization after the first pass, clot retrieve rate were not 

significant between two groups. However, use of rescue method was more frequent in Solitaire group. Time 

from groin puncture to recanalization took less in Trevo group. Good clinical outcome was higher in Trevo 

group, but not significant. The rate of symptomatic ICH and thromboembolism were not significantly 

different. 

Conclusions: Our study showed several superiorities of Trevo stent compared with the solitaire stent in EVT. 

Trevo stent showed superiority to achieve more successful recanalization, less use of rescue method, less take 

a time for recanalization. Even though the clinical outcome was not different between two stentriever, we 

think that Trevo stent would be better stentriever in EVT. 
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Purpose: The natural history and proper treatment of small unruptured intracranial aneurysms (UIA) 

smaller than or equal to 5mm have not been clearly figured out. Clinicians ponder between close observation 

and surgery about small UIA. We performed the prospective study about endovascular treatment of small 

asymptomatic UIA that were incidentally found. So we analyzed about the procedure-related complication 

and outcome in order to find its safety and usefulness when endovascular coil embolization was done for UIA 

smaller than or equal to 5 mm.

Methods: We analyzed cases that had been done in Presbyterian Medical Center from January, 2011 to 

December, 2015. We treated 150 small asymptomatic UIA smaller than or equal to 5mm with coil 

embolization. Sizes of aneurysms were measured with 3 dimensional angiogram. We evaluated procedure 

related morbidity and mortality, immediate post-operative angiographic results, brain CT follow-up results 

on post-operative day one, and clinical progresses. 

Results: The locations of UIA were mainly at anterior circulation area, 142 cases(94.67%). Posterior 

circulation ones were 8 cases. After coil embolization, aneurysms with total occlusion were 137 cases(91.3%). 

Those with subtotal occlusion were 5 cases(3.33%). Failed cases were 8 cases(5.33%). Procedure related 

morbidity and mortality were 5 cases(3.33%) and 0 cases respectively. 

Conclusions: From this study, the endovascular treatment of small asymptomatic UIA showed good 

short-term outcome without permanent neurologic complications. This study may be helpful to determine 

ways of treatment for small asymptomatic UIA. 
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Purpose: Background Cerebral hyperperfusion syndrome (CHS) can occur after carotid endarterectomy or 

carotid angioplasty with stenting. Typical clinical symptoms of the CHS are headache, vomiting, blood 

pressure crisis, confusion, brain edema, seizures and focal neurological deficits. CHS is caused by loss of 

autoregulation, hypertension, and ischemia-reperfusion injury resulting in increased regional blood flow and 

vascular congestion. CHS mostly occurs within one week after CAS. Here, we report a case with delayed CHS, 

three weeks following carotid artery stenting.

Methods: Case A 74-year-old male patient with hypertension and diabetes was admitted due to transient 

right hemiparesis. His vital signs were stable and there were no focal neurologic deficit on initial neurological 

examination. There was no definite abnormality on routine brain MRI. However brain MRA revealed a 

severe stenosis of the left proximal internal carotid artery. A cerebral angiography was performed, showing a 

90 % luminal narrowing and plaques of the left carotid artery. Percutaneous transluminal angioplasty and 

stenting was performed successfully and he was discharged without any complications. Three weeks after the 

procedure, the patient presented to the emergency room with a sudden global aphasia, dysarthria and right 

side weakness. Follow-up FLAIR images, showing high signal intensity in the CSF space in the left 

hemisphere, raised a suspicion of CHS. Therefore, aggressive blood pressure control was performed. His 

symptoms were completely subsided 3 days later and the contrast enhancement of left hemisphere was 

disappeared on follow-up MRI. 

Conclusions: Conclusion Outcomes of CHS are dependent on early recognition and prevention of 

precipitating factors. Most important is the treatment of hypertension before it can impose damage in the 

form of edema or hemorrhage. We described a patient with delayed CHS three weeks after CAS who was 

completely treated with strict blood pressure control. Although a delay in the onset of CHS of over one week 

after CAS is very rare, suspicion of delayed CHS in patients who have undergone CAS and contrast enhanced 

FLAIR images can help timely recognition of CHS. 
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Figure. Pathological finding of whitish tissue (A) showed blood vessel with atherosclerotic plaque 

(arrow) (B) (x40). Vessel wall is confirmed with smooth muscle actin antibody staining(C) (x100).

Purpose: Vessel wall injury may occur by a stent-retriever during intra-arterial thrombectomy. This risk may 

be greater in patients with underlying atherosclerosis. We present a patient who was treated with Trevo 

because of acute intracranial arterial occlusion. The pathology of a retrieved material included a piece of 

arterial wall.

Methods: A 72-year-old woman presented with sudden weakness on her left arm and leg 46 minutes after the 

onset of symptoms. She had been taking warfarin for 18 years after mitral valve replacement surgery due to 

rheumatic heart disease, but skipped it for a few days due to hematochezia. Initial NIHSS score was 9. CT 

angiography showed occlusion of right middle cerebral artery M1. Due to recent history of gastrointestinal 

bleeding, intravenous thrombolysis was contraindicated and thrombectomy was attempted with the Trevo 

XP device. 

Results: In the first trial, despite uneventful stent-retriever deployment, severe resistance was encountered 

during retrieval probably due to underlying atherosclerosis. Finally, the stent was retrieved with a piece of 

whitish tissue trapped by the stent. After the first stent retrieval, arterial occlusion continued and a 

microcatheter could not pass across the site of occlusion anymore. Follow-up magnetic resonance imaging 
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showed large cerebral infarction in the right middle cerebral artery territory. Neither intracerebral 

hemorrhage nor subarachnoid hemorrhage was observed. 

Conclusions: On pathologic examination, retrieved tissues were identified as a blood vessel with athero-

sclerotic plaques, which was confirmed by smooth muscle actin antibody staining. The use of a stent retriever 

in acute intracranial artery occlusion should be cautious, particularly in patients with atherosclerosis. 
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Purpose: Carotid angioplasty and stenting(CAS) is a one of the major therapeutic options in proximal 

carotid artery severe stenosis. And acute procedurally hemodynamic depression(HD) can occur after CAS. 

So far, many studies described about predictors of hemodynamic depression in the early post-interventional 

phase. The purpose of this study is to evaluate these changes serially after CAS.

Methods: Fourty-three consecutive patients(88% male; mean age, 70 ± 11 years)  with a severe (symp-

tomatic ≥50%, asymptomatic ≥70%) proximal ICA stenosis underwent CAS successfully. Hemodynamic 

depression was defined as systolic blood pressure depression beyond 90mmHg enough to require inotropic 

agent(dopamine) and/or heart rate depression beyond 50 /min enough to require atropine clinically. Serial 

blood pressure and heart rate monitoring were measured during hospital days before and after CAS in 

certificated Stroke Unit. 

Results: After CAS, incidence of hemodynamic depression was 23.3% (10/43). Between patients with 

hemodynamic depression (HD-Pt) and without HD (non-HD-Pt), there were significant systolic blood 

pressure (SBP) difference from 1st ballooning angioplasty until 24hours after carotid angioplasty and 

stenting completed. Mean SBP HD-Pt at 1st ballooning was 124.1 mmHg (versus non-HD-Pt 141.5 mmHg, 

p<0.05) and mean SBP at 24hour after CAS was 107.6 mmHg (versus 124.8 mmHg, p<0.05). And during 

CAS, HD-Pt was taken more atropine dosages for controlling heart rate drop than non-HD-Pt (0.350mg 

versus 0.186mg, p<0.05). There were no significant statistic differences between two groups at predilatation 

and over 24hours after CAS in SBP, also no significant diastolic blood pressure and heart rate differences at 

pre and post dilatation until discharge. All patients had no fetal hemodynamic events such as asystolic periods 

and continuous hypovolemic state during hospital days. 

Conclusions: Hemodynamic depression occurs usually during and after proximal carotid angioplasty and 

stenting. Even though systolic blood pressure in 1st ballooning time was normal range or there were no 

significant BP drop during CAS in intervention room, pre and post CAS patients must be taken care very 

carefully with closed observation and appropriate management during hospital days, especially from initial 

ballooning angioplasty to 24 hours after post CAS. For blood pressure and heart rate monitoring, certificated 

and qualified Stroke Unit must be set up in each center. And if patient with HD after CAS was taken careful 

management at least 24hours in hospital, hemodynamic depression may be corrected with benign course.    
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Purpose:  CNS infarction is defined as brain, spinal cord, or retinal cell death attribute to ischemia. Especially 

retinal artery occlusion leads to sudden visual loss without pain. Retinal artery and ciliary artery arise from 

ophthalmic artery originated from internal carotid artery. Carotid plaque is the most common cause of 

retinal artery occlusion. However, in some patients, significant steno-occlusive lesion is not shown in any 

segment of internal carotid artery on MRA. We report our experience with a successful endovascular 

thrombectomy in a patient representing acute visual loss attributed to small thrombus of the ophthalmic 

artery orifice without steno-occlusion of internal carotid artery on MRA.

Methods:  A 65-year-old male with angina pectoris was hospitalized to emergency room for visual loss on the 

left side within 6 hours of onset. He had transient and recurrent visual loss 5 days and 3 days before visit. He 

was not taking prescription medications including antiplatelet drug. Combined occlusion at retinal artery 

and ciliary artery was confirmed by an ophthalmologist and we assessed ophthalmic artery occlusion. 

However, MRA revealed no significant steno-occlusion of internal carotid artery. Transfemoral cerebral 

angiography was carried out immediately according to our hospital clinical pathway and showed a movable 

thrombus right at the orifice of ophthalmic artery. 

Results: We decided on endovascular thrombectomy to prevent permanent visual loss. Finally, his visual 

acuity was improved partially after successful thrombectomy. 

Conclusions: This is a report of successful endovascular thrombectomy in patients with arterial thrombus 

right at the orifice of ophthalmic artery. Although MRA is intact, small thrombus right at the orifice of 

ophthalmic artery can cause sudden monocular visual loss. In this setting, urgent endovascular 

thromebctomy can offer visual improvement. 
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Purpose: Intracerebral hemorrhage (ICH) is one of the subtypes stroke with high mortality and disability. 

There is an urgent need to clarify the pathophysiology to identify effective therapies of ICH. Inflammasomes 

are molecular scaffolds that trigger the activation of caspase 1 and subsequent maturation of IL-1β and IL-18. 

The best characterized component is the NLRP3, which plays an important role in the ICH-induced 

secondary brain damage. Fimasartan, as a novel angiotensin II receptor blocker, has been widely used for 

therapeutic hypertension disease.  This study aims to investigate the response of the inflammatory including 
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inflammasome and NF-κB in ICH and to study whether these pathways can be targeted by fimasartan used 

for ICH intervention.

Methods: Rats were administrated with fimasartan for 30 days before induction of collagense-induced ICH 

and 1 day, 3 days after surgery. Brain water content, hematoma volume and neurological functional test are 

observed, meanwhile, western blot, RT-PCR, ELISA and immunofluorescent staining were performed on 

brain samples. 

Results: These rats inducted ICH exhibited large hematoma and edema accompany with the activation of 

NF-κB and NLRP3 inflammasome. Fimasartan significantly attenuated these damages and improved 

neurological functions via inhibiting activation of NF-κB, NLRP3 and release of interleukin (IL)-1ß/IL18. As 

well as the mRNA of NLRP3, ASC and caspase1 were markedly attenuated by fimasartan.  

Conclusions: Our study investigate that fimasartan protect the injury induced-ICH via inhibiting of NLRP3 

and NF-κB. Of translational significance, we found a novel and safe therapeutic candidate, fimasartan, would 

be a potential target to secondary brain injury of ICH.   
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Purpose: SDF-1 plays an important role in angiogenesis and the regeneration of ischemic tissue. Elevation of 

its level in the peripheral blood is associated with severity and outcome of ischemic stroke in animal model. 

This study aimed to investigate its relation to severity and prognosis following acute ischemic stroke with 

etiologic stroke subtype. 

Methods: Serum SDF-1 levels were determined in a total of 292 acute ischemic stroke patients. Serum SDF-1 

levels were analyzed in stroke subtypes according to the TOAST classification. Stroke severity was assessed by 

the National Institutes of Health Stroke Scale (NIHSS) score and infarct volume. The mRS at discharge and 

3-months were used as prognostic predictors of ischemic stroke. 

Results: The concentration of SDF-1 was different according to stroke subtype (p=0.039), it was highest in 

CE group. The mean infarct volume, initial NIHSS score and CRP were also showed significantly high in CE 

group. Patients with AF revealed significantly higher SDF-1 concentrations than those without AF (4.1 ± 1.8 

vs 3.3 ± 1.4 ng/mL, p=0.010). The initial NIHSS score (p=0.024), logarithm of infarct volume (p=0.003) were 

also showed a strong association with presence of AF. Prior studies show that serum SDF-1 in acute stage was 

positively related with infarct volume and with NIHSS score, however, there was no direct correlation with 

serum SDF-1 level and NIHSS score or infarct volume. 

Conclusions: In conclusion, this study showed that the serum SDF-1 concentration was significantly elevated 

in patients with the CE stroke or especially with AF. Serum SDF-1 levels was not associated with the initial 

NIHSS and infarct volume, as well as functional outcomes, suggesting that SDF-1could not be used as 

severity or a prognostic biomarker after acute ischemic stroke. High serum SDF-1concentration was related 

to AF and it tends to be more serious, more clinical attention will be required.  
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Purpose: Neural stem cells (NSC) are well known having beneficial effects on intracerebral hemorrhage in 

previous studies. The therapeutic mechanism are mainly to investigate proliferation, differentiation, and 

immumodulation. However, few studies have used NSCs to treat blood brain barrier (BBB) permeability 

after intracerebral hemorrhage (ICH). The influence of NSCs on the BBB breakdown and its related 

mechanisms were investigated when NSCs were transplanted into ICH model in this study.

Methods: Adult male Sprague-Dawley rats were randomly divided into sham group, ICH+PBS group and 

ICH+NSC group. ICH was induced by collegians IV injection. NSCs or PBS (phosphate buffered saline) was 

transplanted via tail vein 2h after ICH induction. The following factors were compared at day 3 after ICH: 

inflammation, behavioral test, brain edema, BBB permeability and mitogen activated protein kinases 

(MAPKs) signaling pathways. In addition, MAPKs inhibitors were applied to investigate the role of MAPK 

signaling pathways in inflammatory response on macrophage induced by hemolysate.  

Results: In the ICH+NSC group, NSCs decreased the levels of inflammatory mediators, suppressed the 

activation of p38, ERK1/2 and JNK pathways, reduced the degenaration of tight junction claudin-5 and 

occludin, attenuated brain edema and BBB permeability. However, the difference of neurological function 

between ICH+PBS group and ICH+NSCs group was not significant during the observation. In vitro, p38, 

JNK, and ERK1/2 signaling pathways were all involved in the inflammation on homelysate stimulated 

macrophage. 

Conclusions: Our results implicated that intravenous transplantation of NSCs decrease the level of 

inflammatory mediators and BBB permeability in ICH model, mainly by interrupting p38, ERK1/2 and JNK 

signaling pathways. This strategy may provide a new insight for future therapies that aim to prevent 

breakdown of BBB in ICH patients and eventually offer therapeutic options for ICH. 
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Purpose: Zolpidem, a non-benzodiazepine GABAergic, is often prescribed for the management of 

post-stroke sleep disturbance in clinical practice. However, there has been no trial assessing whether 

zolpidem could be helpful or harmful in the acute period of ischemic stroke. This study evaluated the 

beneficial or hazardous effect of zolpidem on behavioral recovery during the early stage of stroke. 

Methods: Ischemic stroke rats were randomly assigned to receive variable doses of zolpidem (0.1, 0.25, 0.5, 

1.0, 2.0 or 4.0 mg/kg) or normal saline (n/s), which was intraperitoneally injected for 2 weeks after 1 day 

post-stroke. Motor behavioral index (MBI) and brain MRI were measured at post-op 1 day and 2 weeks. 

Radial 8-arm maze test was assessed to evaluate memory function at post-op 1 day and 2 weeks. Finally, 

immunohistochemistry with BNDF and iNOS was performed in the peri-lesional area of brain. 

Results: Among the groups, the 0.5 and 1.0 mg/kg zolpidem groups showed significant improvement in MBI 

compared with the n/s group at 2 weeks after stroke (P<0.01), and beneficial effects of both group were 

antagonized with flumazenil. Additionally, the radial 8-arm maze test of both groups was not significantly 

different compared with n/s group (P>0.05). In contrast, the 4.0 mg/kg group had significantly impaired 

MBI compared with the n/s group (P<0.01). Immunohistochemistry showed that the 0.5 and 1.0 mg/kg 

groups had a significantly higher expression of BDNF in the peri-lesional cortex compared with the n/s group 

(P<0.01). 

Conclusions: These results suggest that the optimal dose (0.5-1.0 mg/kg) of zolpidem had a beneficial effect 

on behavioral recovery without memory dysfunction in the acute period of ischemic stroke. However, 

overdose of zolpidem (4.0 mg/kg) could exacerbate the brain damage after the acute stage of ischemic stroke. 



313 

IDENTIFICATION OF NEW CYS606ARG MUTATION OF 
NOTCH3 GENE IN FAMILY WITH CEREBRAL 
AUTOSOMAL DOMINANT ARTERIOPATHY WITH 
SUBCORTICAL INFARCTS AND 
LEUKOENCEPHALOPATHY 

Yong Bum Kim, Pil-wook Chung, Heui-soo Moon, Bum Chun Suh, Won Tae Yoon

Neurology, Kangbuk Samsung Hospital, Seoul, Korea  

Poster 215

Purpose: Cerebral autosomal dominant arteriopathy and subcortical infarcts and leukoencephalopathy 

(CADASIL) is a rare genetic disorder inherited in an autosomal dominant manner. The phenotype and 

genotype of CADASIL in Caucasians have been characterized, but CADASIL is less recognized and reported 

in Asian populations.

Methods: Here we investigated the first known Korean family affected by CADASIL and identified an 

uncommon NOTCH3 mutation.  

Results: The affected family members had recurrent strokes, early-onset dementia, depression, and migraine. 

Genetic analysis was conducted in four of seven family members, two sisters were dead and one refused. A 

Cys606Arg mutation at exon 11 of NOTCH3 was found in three out of four who were analyzed. A sister who 

was asymptomatic didn’t have mutation. Neuropsychological evaluation showed vascular dementia in one of 

three affected family members. Brain MRI showed multiple infarcts in bilateral basal ganglia, thalami, and 

periventricular white matter in all affected but not in unaffected sister. A skin biopsy in an affected family 

member did not show characteristic pathological findings of CADASIL on electron microscopy except 

increased collagen deposits. 

Conclusions: To our knowledge, the Cys606Arg Mutation of NOTCH3 Gene at exon 11, which was 

identified in the studied family, has not been reported yet. Our findings emphasize the importance of genetic 

analysis of NOTCH3 for the patient and family with a phenotype typical of CADASIL. 
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Purpose: N-acetylcysteine (NAC) is known to have many biological activities, including antioxidant and 

anti-inflammatory effects. Previous reports have revealed that NAC possesses neuroprotective effects against 

brain ischemia, but its effects on neuronal damage after global brain ischemia requires clarification.

Methods: Mice were subjected to 20 min transient global brain ischemia and sacrificed 72 h later. NAC (150 

mg/kg) was administered to mice intraperitoneally 30 min before the ischemic insult. The effects of NAC on 

neuronal damage, matrix metalloproteinase (MMP) activity, immunofluorescence, and terminal 

deoxynucleotidyl transferase-mediated dUTP nick end-labeling (TUNEL) assay results in the hippocampi of 

these mice were examined. 

Results: Neuronal damage was mainly observed in CA1 and CA2 areas. In NAC-treated mice, neuronal 

damage was significantly reduced compared with vehicle-treated mice. NAC also inhibited the global brain 

ischemia-induced increase in MMP-9 activity. NAC treatment increased laminin and NeuN expression in the 

hippocampus, as compared to vehicle-treated mice. NAC treatment also reduced the number of 

TUNEL-positive cells in the hippocampus. 

Conclusions: NAC is able to reduce transient global ischemia-induced hippocampal neuronal damage 

partially by reducing MMP-9 activity. 
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Purpose: Vascular leakage is important in brain damage in many brain diseases including ischemic stroke. 

Various integrins on endothelium play roles in vascular permeability. The blockade of integrin αvβ3 reduced 

the vascular leakage in focal cerebral ischemia. Saxatilin, a snake venom disintegrin containing Arg-Gly-Asp 

(RGD) motif, has high affinity against various integrins in platelets and endothelium including integrin αIIb

β3 and αvβ3. By acting on integrins in platelets, saxatilin inhibits platelet aggregation. Saxatilin also showed 

thrombolytic effects in a carotid artery thrombosis model in mice. We hypothesized that saxatilin would play 

a role in vascular leakage by its action on endothelial integrins.

Methods: To clarify these issues, we used an in vitro model by growing endothelial cells in hypoxic or 

normoxic conditions and observing changes in monolayer permeability, and also changes in the level of the 

junctional protein occludin. We also used in vivo transient middle artery occlusion (MCAO) model to 

determine the effect of Fc-saxatilin on the vascular leakage induced by ischemia. We examined the role of 

Fc-saxatilin in the integrin binding and signaling, and expression of occludin, FAK phosphorylation by flow 

cytometry and Western blot analysis. The activity of MMP-2 or -9 was examined by gel zymography. 

Results: Hypoxia increased the permeability of endothelial cells to FITC-dextran in vitro and this increased 

permeability was inhibited by Fc-saxatilin treatment. Fc-saxatilin also blocked the vascular leakage of Evans 

blue in the ischemic brain induced by middle cerebral artery occlusion of mice. The expression of occludin, a 

tight junctional protein, was reduced by hypoxia and this reduction was inhibited by Fc-saxatilin in 

endothelial cells. Matrix metalloproteinase (MMP)-9 induction by hypoxia was also suppressed, suggesting 

the inhibitory function of Fc-saxatilin on MMP-mediated proteolysis of occludin. Fc-saxatilin specifically 

bound to integrin αvβ3 of endothelial cells and inhibited FAK activation induced by hypoxia, leading to the 

suppression of MMP-9 expression. 
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Conclusions: In conclusion, we demonstrated that Fc-saxatilin could restore the endothelial barrier function 

attenuated by hypoxia, and the impairment of the BBB in cerebral ischemia through its ability to regulate the 

expression of occludin. These results provide new insights into the mechanism that Fc-saxatilin, as an 

integrin antagonist prevents vascular leakage via regulating endothelial junctional stability in ischemic 

conditions. 
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Purpose: GV1001 is a 16-amino-acid vaccine peptide derived from the human telomerase reverse 

transcriptase (hTERT) sequence. We investigated the effects of GV1001 against oxygen-glucose 

deprivation/reoxygenation (OGD/R)-induced neurotoxicity in focal cerebral ischemia/reperfusion injury 

(IRI) in rat models.

Methods: Focal cerebral IRI was induced by transient middle cerebral artery occlusion (tMCAO). Diverse 

concentrations of GV1001 were treated to rats damaged by IRI. Brain diffusion weighted MRI (DWI) was 

performed 1 hour after occlusion and rats with similar infarct sizes were randomized to either 

GV1001-treated or saline-treated groups. The drug was administered with reperfusion following 2 hours of 

occlusion. Fluid attenuated inversion recovery (FLAIR) MRI, neurobehavioral function tests, western blots 

and immunohistochemistry were performed 48 hours after occlusion. 

Results: GV1001 protected neural cell against IRI in a concentration-dependent. Determination of the most 

effective dose (GV1001, 60 μg/ml) and time window (2 hours after tMCAO), a total of 60 rats were subjected 

for the main experiment. Initial infarct volumes on DWI were not significantly different between the GV1001 

treated group and the control group. FLAIR MRI at 48 hours showed significantly reduced infarct volumes in 

the group treated with GV1001 (221.5 ± 60.3 mm3) compared with the group treated with saline only (392.1 

± 94.7 mm3). In addition, GV1001 treated rats had better long-term behavioral functions on beam walking, 

rotarod and modified sticky-tape test. GV1001 treatment significantly decreased the number of 

TUNEL-positive cells compared with the control group. Western blot and immunohistochemistry showed 

increased expression of survival-related proteins and decreased expression of death-related ones. 

Conclusions: Together, these results suggest that GV1001 possesses neuroprotective effects against IRI in the 

brain and that these effects are mediated through mimicking the extra-telomeric functions of hTERT, 

including the induction of anti-apoptotic effects, anti-aging and anti-oxidant effects. 
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Purpose: Various neurological signs including pathologic reflexes are useful to delineate and localize a brain 

lesion. Babinski sign, for example, reflects damage on the pyramidal tract. Likewise, the signs indicating 

lesions in specific vascular territories would help to predict a prognosis, or to plan an emergent intervention 

for patients with stroke. We focused on the patients with acute stroke showing poor cooperation, who closed 

their eyes sensitively and repeatedly on light during pupil examination.   

Methods: We hypothesized that they might have a common sizeable lesion in the middle cerebral artery 

(MCA) territory, more specifically at the fronto-basal ganglionic connection. We included the patients 

capable of maintaining wakefulness, even though some of them lacked vigilance. 122 patients with acute 

stroke who visited the emergency room of a tertiary hospital were included.    

Results: Of the 122 patients, the sign was observed in 30 (24.6%). The patients who involuntarily closed their 

eyes during pupil examination had lesion at MCA territory involving the fronto-basal ganglionic connection, 

not affecting the brainstem. (26 of 30, 86.7%; P<0.001) Multivariate analysis showed that the sign was an 

independent predictor of MCA syndrome involving Fronto-Basal ganglia pathway (odd ratio, 8.39; 95% CI, 

2.02-34.08).    

Conclusions: We named this sign “Jinx sign”, in short, “J sign”, one of frontal lobe releasing reflexes, 

implicating a profound damage on MCA territory involving Fronto-Basal ganglia pathway. With J sign, 

clinicians will be able to localize brain lesions more specifically with a simple pupil examination on the 

bedside. Further study with a mechanistic aspect in a large population is required to improve the predictive 

value.   
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Purpose: Reversible cerebral vasoconstriction syndrome (RCVS) is characterized by severe headache with or 

without acute other neurological symptoms and alternating segments of arterial constriction and dilatation 

that resolves within 3 months. Postpartum RCVS is rare disorder and the prevalence is less than 10% of all 

RCVS cases. We experienced a patient with postpartum RCVS with severe anemia caused by massive vaginal 

bleeding before blood transfusion.

Methods: A 36-year-old woman visited our emergency room with left side weakness and hypesthesia. A day 

before symptom occurred, she had normal spontaneous vaginal delivery. During delivery, she had massive 

vaginal bleeding and sutured with spinal anesthesia. She waked up next day and complaint of weakness and 

hypesthesia. At that time, her hemoglobin level was 6 g/dL, and then she received 3 pack of RBC transfusion. 

Her symptoms last about 1 day and fully recovered. She had no previous medical history including pregnancy 

complications. She had unexperienced mild headache at 2 weeks ago and severe headacahe during delivery. 

On neurologic examination, left facial palsy, arm weakness (grade IV) and hypesthesia (10:5) was shown. 

Brain magnetic resonance image (MRI) diffusion weighted image (DWI) shows multifocal dot like acute 

infarction in the right middle cerebral artery (MCA) territory. Brain computed tomography (CT) 

angiography and cerebral angiography shows multifocal vasospasm was noted on bilateral anterior cerebral 

arteries (ACAs), MCAs and posterior cerebral arteries (PCAs). Transcranial doppler (TCD) shows increased 

mean velocity in both MCAs, right PCA and basilar artery, up to 169 cm/s, and MCA/internal carotid artery 

(ICA) ratio was over 3 in right side. She treated with intravenous nimodipine and changed to oral agent. Her 

headache was resolved and follow up TCD velocity was gradually decreased. 

Results: The pathophysiology of RCVS is still unclear. Potential causes of RCVS are eclampsia or 

pre-eclampsia, catecholamine-secreting tumors, immunosuppressants, blood products and vasoactive 

drugs, such as illicit drugs, antidepressants, α-sympathomimetic, triptans and ergot alkaloid derivatives. In 

this case, the patient had no previous history of eclampsia, pre-eclampsia, proteinuria or HELLP syndrome. 

Spinal anesthesia and ergot alkaloid, to treat vaginal laceration, may be a causative factor of this patient. On 

the other hand, there is a reported RCVS case after severe anemia associated with gastrointestinal stromal 

tumor (GIST). 

Conclusions: In that point, severe anemia may lead failure of arterial tone and can be a potential cause of 

RCVS. 
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Purpose: Brain edema is a common complication of large strokes. Experimental studies focusing on brain 

edema has limitation in reflecting dynamic changes of edema due to crude wet/dry weight ratio. Real time in 

vivo estimation of brain edema is possible using thermal conductivity methods. However, deep enough 

probe insertion and strong fixation was mandatory for valid measurement, which limited its use in small 

animals. Here, we developed a new suboccipital approach for in vivo brain edema measurements in rats and 

validated its accuracy compared to standard method. 

Methods: Male Sprague-Dawley rats, weighing 360-380g, were used for the experiments. Qflow 500 probe 

was inserted in the left hemisphere via suboccipital burr hole, located 3mm left from the midline. Probe was 

advanced anteriorly approximately 10mm from the occipital bone margin until probe place assistance value 

indicated valid values (ranging from 0 to 2.0). In vivo brain water content was continuously calculated during 

calibration process from Hemedex perfusion monitor. As a validation process, water intoxication model 

(intraperitoneal injection of distilled water, corresponding to 20% of the body weight) and intracerebral 

hemorrhage model (stereotactic injection of collagenase) were used to generate brain edema. In ICH model, 

manntol (0.5g/kg) was injected via tail vein and the changes of brain edema was measured up to 6 hours after 

mannitol administration using thermal conductivity method. In each model, brain edema was measured by 

in vivo thermal conductivity method and the last edema data was compared to standard wet/dry weight 

method after sacrificing rats.   

Results: Measured baseline brain water content was 78.5±0.5% in thermal conductivity method and 

78.8±0.6% in standard wet/dry weight method (p=0.42). In water intoxicating model, brain water started to 

increase 30 minutes after injection of distilled water and reached up to 81.5±1.1% at 6 hours after injection. 

On wet/dry weight method, edema was measured as 82.0±0.8% (P=0.35). In ICH model, thermal 

conductivity method showed perihematomal edema of 82.7±1.4%, while wet/dry ratio showed 81.1±0.8% 

(P=0.17). After injecting mannitol, in vivo edema value started to decrease 30 minutes after injection and 

started to drift back 4 hours after administration. 

Conclusions: Real time in vivo measurement of brain edema is feasible and well correlated with standard 

wet-dry ratio method and better reflect acute changes of brain edema.  
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Purpose: Dabigatran is effective in preventing stroke and reduces the risk of intracerebral hemorrhage when 

comparing with warfarin in patients with atrial fibrillation. However, it is uncertain whether hemorrhagic 

transformation (HT) after large cerebral infarction is also less frequent in dabigatran users than warfarin 

users. We hypothesized that intracerebral HT would occur less frequently following large cerebral infarction 

in rats pretreated with dabigatran than those with warfarin. We also compared the change of matrix 

metalloproteinases (MMPs), which play a key role in HT. 

Methods: We performed randomized, triple-blind experiments comparing warfarin and dabigatran in rats. 

After treatment with warfarin (0.2 mg/kg), dabigatran (20 mg/kg), or normal saline for 7 days, male Wistar 

rats were subjected to permanent middle cerebral artery occlusion (MCAO) using a nylon thread. After 22 

hours of MCAO, magnetic resonance imaging (MRI) was undergone (9.4T MR scanner, slice thickness=0.5 

mm). Operative procedures and assessment of MRI findings were performed by investigators who were blind 

to the group information. The presence of HT was assessed on gradient-recalled echo and infarction volume 

was measured on diffusion-weighted imaging. The MMP-2 and MMP-9 activities in brain tissues (obtained 

24 hours after MCAO) were investigated using gelatin zymography. 

Results: Of the 32 rats with MRI, HT was observed less frequently in the dabigatran group than the warfarin 

group (placebo 14% [2/14], dabigatran 0% [0/10], and warfarin 100% [8/8], p<0.001 [dabigatran vs 

warfarin]). The volume of infarction was similar between the groups (placebo 432.45 ± 78.35 mm3, 

dabigatran 432.42 ± 60.27 mm3, and warfarin 450.76 ± 77.46 mm3, p=0.829). MMP-2 and MMP-9 activities 

were not different between the groups. In the placebo, dabigatran, and warfarin groups, mean international 

normalized ratio were 1.38 ± 0.13, 1.73 ± 0.20, and 4.72 ± 2.92, respectively. 

Conclusions: The risk of HT after large cerebral infarction was remarkably reduced in rats pretreated with 

dabigatran. MMPs did not seem to play a major role in reduced risk of HT. 
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Purpose: Metronidazole has been used in the treatment of anaerobic, protozoal infections, or brain abscess. 

It is a small lipophilic compound penetrating well into the most tissues, including blood-CSF/blood-brain 

barrier. It is comparatively safe but can produce neurological disorders especially when exceeding 2 g/day or 

following weeks of treatment.

Methods: We present a patient developing toxic encephalopathy only after one-week of metronidazole 

treatment. 

Results: An 88-year-old woman with atrial fibrillation visited the emergency room complaining of mild 

dysarthria and non-spinning type dizziness. She had been received 5 days of daily 1500 mg of IV 

metronidazole for chronic appendicitis and discharged two days before symptoms onset. She continued to 

take the same dosage of oral metronidazole after discharge. She was alert and oriented. Her neurologic 

examination was normal except mild dysarthria. Brain MRI showed restricted diffusion on the splenium of 

corpus callosum and low signal on ADC map. Though metronidazole induced encephalopathy was 

suspected, metronidazole was administered continuously since the total period of treatment was only seven 

days. She was also treated antiplatelets for the possibility of acute infarction and evaluated other metabolic 

causes. After eleven days of metronidazole treatment, trunkal ataxia and moderate dysarthria was developed. 

Follow-up brain MRI demonstrated increased signal intensities in bilateral dentate nuclei, posterior limb of 

internal capsule and the splenium of corpus callosum on diffusion-weighted image. Metronidazole was 

stopped and after twelve days of cessation, dysarthria and ataxia was slowly improved. 

Conclusions: Metronidazole induced encephalopathy is potentially reversible disease in patients with acute 

neurological deficits. Though the total treatment time is short as days, the suspicion of metronidazole as a 

cause of acute toxic encephalopathy was essential in patients with metronidazole treatment. 
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Purpose: To investigate the long term outcome according to subacute diffusion tensor tractography (DTT) 

findings for the corticospinal tract (CST) in the post stroke hemiplegia patients.

Methods: We recruited 70 supratentorial subacute post-stroke patients who took brain MRI within 3 

months from onset, and any reattack was not reported within 2 years follow-up period. Diffusion tensor 

images were obtained by using a 3.0-tesla, and CSTs were reconstructed by selection of fibers passing through 

seed and target ROIs. The subjects were classified into four groups according to DDT findings. The 

Fugl-Meyer motor assessment, Box and Block test, Functional ambulation category, Mini-mental status 

examination were measured at baseline and 2 years from onset, and were compared between four groups. 

Results: FMA and BBT were significantly different according to DTT type. In post-hoc analysis the group A 

showed significantly improvements than group C on the BBT and recovery rate of upper FMA. Also, the 

group A showed significantly greater improvements than group D on the BBT and the group B showed 

significantly greater improvements than group D on the FMA, especially the subscale of the wrist. 

Conclusions: The integrity of CST may be helpful in predicting the long term motor outcome, especially 

being reflected in upper extremity. 
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Purpose: Dorsolateral midpontine lesions can lead to ataxia of limbs, paralysis of muscles of mastication, 

impaired sensation over side of face. A few cases of masticatory muscle weakness due to pontine lesion have 

been reported. We report a patient with acute pontine infarction presenting with isolated ipsilateral masseter 

muscle weakness without any other neurologic deficit. 

Results: A 77-year-old woman complained sudden onset of chewing weakness on her left cheek. A day ago 

she experienced uncomfortable sense on the left cheek and sustained the following morning. She had past 

medical history of hypertension. Neurological examination revealed decreased power of the left masseter 

muscle. All the facial senses, including pain, temperature, and vibration were normal. There are no other 

neurologic abnormalities. Electrocardiography and echocardiogram were normal. Brain MRI showed 

multiple scattered infarction in the left ventrolateral and dorsolateral pons. Brain MR angiography showed 

no stenotic lesions. She was treated with clopidogrel and atorvastatin. Three months later, her masseter 

muscle weakness was completely restored. 

Conclusions: Trigeminal motor nucleus lies immediately medial to the principal sensory nucleus in the 

pontine tegmentum. Isolated trigeminal motor weakness can be caused by small pontine tegmental lesion. 
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Purpose: Previous studies have suggested that large insular infarction is associated with greater stroke 

severity and large mismatch loss in acute middle cerebral artery stroke. We hypothesize that admission insular 

infarcts could be associated with early neurological deterioration (END) in acute minor stroke with large 

vessel occlusion.

Methods: Using acute and follow-up diffusion weighted imaging (DWI), we assessed the insular 

involvement and follow-up lesion patterns in 166 consecutive patients with acute minor stroke (NIHSS≤5) 

due to MCA/ICA occlusion. The follow-up lesion patterns were classified as (1) swelling, (2) new lesions, and 

(3) progressive lesions. END was defined as any increase in NIHSS scores. 

Results: Insular infarcts on admission DWI were observed in 82/166 (49.4%) patients. Patients with insular 

lesions had a higher frequency of cardioembolism, territorial infarct pattern, distal MCA occlusion, and 

lower ASPECTS (all p≤0.003). Of the three follow-up lesion patterns, progressive lesions were significantly 

more frequent in patients with versus without insular infarcts (p=0.02). Although END was not significantly 

different in patients with versus without admission insular infarcts, insular lesion was independently 

associated with END due to lesion progression (OR 2.54, 95% CI 1.12-5.76, p=0.03) in a multivariate logistic 

regression analysis.  

Conclusions: In acute minor stroke with MCA/ICA occlusion, insular lesions on admission DWI were 

independently associated with progression and END due to lesion progression. This finding might help to 

identify patients with higher risk of END among acute minor stroke with proximal occlusion. 
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Purpose: 18F-FDG PET/CT can acquire both anatomical and functional images in a single session. We 

investigated which factors of 18F-FDG PET/CT imaging have potential as biomarkers for an increased risk of 

ischemic stroke in cancer patients.

Methods: One hundred and thirty-four cancer patients were enrolled. A new infarct lesion in brain MRI 

within 1 year after FDG PET/CT defined future ischemic stroke. A target-to-background ratio (TBR) for each 

arterial segment defined arterial inflammation on PET imaging. Abdominal obesity was defined as area and 

proportion of visceral adipose tissue (VAT), subcutaneous adipose tissue and total adipose tissue (TAT), on a 

single CT slice at the umbilical level. 

Results: Thirty patients experienced the occurrence of future ischemic stroke confirmed by MRI. Patients 

who suffered a stroke had TBRs in carotid arteries and the abdominal aorta (P<0.001) that were higher than 

those in patients without stroke. Patients with stroke had higher VAT (P=0.021) and TAT (P=0.041) 

proportions than patients without stroke. Multiple logistic regression analysis showed that TBRs of the 

carotid arteries and abdominal aorta, VAT and TAT proportions, and metabolically active tumors were 

significantly associated with future ischemic stroke. The combination of PET and CT variables improved 

predictive power for future ischemic stroke. 

Conclusions: Our findings suggest that arterial FDG uptake and hypermetabolic malignancy on PET, and 

VAT proportion on CT, could be independent predictors of future ischemic stroke in patients with cancer and 

identify those patients who would benefit from medical treatment. 
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Purpose: Prediction of penumbra and collateral status is important for the decision of reperfusion therapy in 

acute ischemic stroke. CT perfusion has been used to evaluate the size of penumbra, in spite of the long 

post-processing time and radiation. We retrospectively compared the CT perfusion and the multiphase CT 

angiography in terms of post-processing time and selecting patients for IA reperfusion therapy.

Methods: Patients with acute ischemic stroke presented within 12 hours from first abnormal time with acute 

occlusion of accessible artery in anterior circulation were retrospectively analyzed. The patients underwent 

both multiphase CT angiography and CT perfusion. The post-processing time of both imaging studies were 

measured. CT perfusion images were interpreted by a radiologist (HSC) using visual assessment of CT 

perfusion maps whether perfusion deficit was matched or mismatched pattern, which is accepted proper for 

reperfusion therapy. Alberta Stroke Program Early CT (ASPECT) score and pial arterial filling in multiphase 

CT was scored on ordinal scale by neurologist (LKJ). The patients who both scores more than 6 in ASPECT 

and more than 2 in pial arterial filling were defined proper for reperfusion therapy. Concordance with the 

practice of reperfusion therapy was compared between multiphase CT angiography and CT perfusion by 

McNemar test. The agreement of the interpretation of both imaging studies was analyzed by Kappa statistics. 

Results: Of the 25 patients, 17 underwent the reperfusion therapy. The median post-processing time was 0.5 

minutes for multiphase CT angiography and 10 minutes for CT perfusion. The interpretation of multiphase 

CT angiography was concordant with the practice of reperfusion therapy (p=0.180), whereas that of CT 

perfusion was not (p=0.039). Accuracy to predict the practice of reperfusion therapy was 64% in multiphase 

CT angiography and 52% in CT perfusion. There was moderate agreement between the interpretation of two 

imaging studies (ĸ=0.595). 

Conclusions: Multiphase CT angiography can identify the candidate of reperfusion therapy faster than CT 

perfusion. Accuracy to predict the practice of reperfusion therapy was comparable in the two imaging studies. 

Multiphase CT angiography can be the alternative option for the CT perfusion to evaluate the penumbra and 

collateral status in triage of reperfusion therapy. Functional outcome of the patients in 90 days will be added 

when presented in the conference. 
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Purpose: Real time measurement of cerebral oxyhemoglobin (OxyHb) and deoxyhemoglobin (DeoxyHb) 

using near infrared spectroscopy (NIRS) may help us better understand the cerebral oxygenation and cerebral 

blood flow (CBF) in patients with brain injury. To increase spatial resolution, we developed 32 multichannel 

functional NIRS system and measured frontal OxyHb and DeoxyHb in patients with acute ischemic brain 

injury.
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Methods: 32 Channel fNIRS system (NIRSIT) was used for measuring cerebral oxygenation for 5 minutes. A 

total of 54 acute stroke patients were included for the analysis. Patients groups were categorized as follows; 1) 

Global cerebral ischemia with profound cerebral injury 2) Large hemispheric damage affecting frontal lobe 3) 

Severe stenosis in the middle cerebral or internal carotid artery, limiting cerebral blood flow 4) control groups 

without cerebral lesions or CBF abnormality.  

Results: Compared to control groups, patients with profound global ischemia had extensive DeoxyHb in the 

bilateral frontal lobes. In patients with subdural hematoma, normal oscillation pattern of oxyHb and 

deoxyHb was lost in the affected hemisphere due to high impedance in the subdural space. In patients with 

hemispheric infarctions, extensive DeoxyHb pattern was observed. After carotid stenting, basal deoxyHb 

pattern was reversed. In patient who underwent acute superficial temporal artery - middle cerebral artery 

bypass surgery, a transient symptomatic hyperperfusion syndrome was observed on fNIRS.   

Conclusions: Bedside measurement of OxyHb and DeoxyHb is available using multichannel fNIRS and help 

us understand hemodynamic changes occurring in patients’ brain at the real time. 
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Purpose: Isolated hypoglossal nerve palsy is an uncommon cranial nerve palsy. Although cancer, vascular, 

inflammatory, or traumatic lesions can cause the hypoglossal neuropathy, hypoglossal canal dural 

arteriovenous fistula (DAVF) is a rare cause. We describe a patient with an isolated hypoglossal neuropathy 

caused by DAVF in the hypoglossal canal.

Methods: Case report) A 52-year-old female presented with deviation of her tongue, towards the right side. 

She had first noticed the problem 2 weeks ago. She also had experienced difficulty speaking and swallowing. 

She denied having headache or tinnitus. There was no previous trauma or any sign of infection. Physical and 

neurological examinations were remarkable only for isolated right hypoglossal nerve palsy. Four years ago, 

she had been diagnosed with breast cancer and cured by surgery. Routine laboratory test was unremarkable. 

There were no abnormal findings on routine brain MRI. However, MR angiography revealed a poorly 

defined hypervascularity on the right side of the foramen magnum, suggestive of a DAVF. Right common 

carotid angiogram demonstrated a DAVF supplied by ascending pharyngeal artery with drainage into right 

jugular vein. 

Results: Fractionated stereotactic radiotherapy was performed on the lesion with total 35 Gy using Novalis. 

During follow-up period, the patient did not show any radiation-related complication. Six months after 

radiosurgery, the follow-up MRI showed diminished size of DAVF and the patient’s hypoglossal neuropathy 

had improved. 

Conclusions: Dural AVF in the hypoglossal canal is uncommon and can easily be overlooked on routine 

MRI. Furthermore, it may not have any other symptoms such as headache or pulsatile tinnitus. Therefore, it 

is necessary to consider DAVF in the hypoglossal canal when a patient presents with isolated hypoglossal 

neuropathy even in the absence of other symptoms. 
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Purpose: Posterior spinal cord infarction is very rare especially at the cervical level and in the posterior spinal 

artery territory. These differences are because of dual posterior spinal arteries and collateral network with 

radiculomedullary arteries. We report a very rare case of posterior spinal artery infarction at the cervical level 

which is presented with sensory ataxia. 

Methods: 87-year-old male presented with acute onset left arm sensory abnormality. Cranial nerve 

examination and motor power were normal. Pain sensation was normal but sensation to light touch was 

decreased at right arm and leg compared with left side. There was severe sensory ataxia in his right limbs and he 

could not stand without assistant because of severely impaired proprioception. Initial NIH stroke scale was 3. 

Results: In the diffusion weighted brain MRI, 

diffuse restriction lesions were found in the right 

dorsal column of level of C1 vertebra, and right 

cerebellar vermis. MR angiography showed 

hypoplasia of right vertebral artery with 

combined atherosclerosis, and severe stenosis of 

left internal carotid artery. Initial electro-

cardiogram revealed atrial fibrillation which had 

never been diagnosed before. 

Conclusions: Symptoms of sensory dysfunction 

and sensory ataxia are consistent with infarction 

lesion of ipsilateral dorsal column at C1. 

Incidental cerebellar lesion is asymptomatic. 

More than 80% of posterior spinal artery 

infarctions are caused by atherosclerosis or 

dissection of vertebral artery and aorta. And 

there are rare reports of iatrogenic or traumatic 
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etiology. However, the stroke mechanism of this case can be cardioembolism because of multiple infarctions 

in different vascular territory and atrial fibrillation. This case also illustrates the need of caution in diagnosing 

pure sensory infarction. If the physicians overlook the infarctions located beneath the brain stem area, it can 

be difficult to find the lesion in upper cervical cord.  
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Introduction: Collateral flow has been associated with infarct volumes and clinical outcome in patients with 

acute ischemic stroke. Recently, the multiphase CT angiogram (CTA) has been introduced as a more accurate 

and simple method in assessing collateral flow in patients with proximal anterior circulation occlusion. The 

multiphase CTA, which generates time-resolved images of pial arterial filling in the whole brain, gives 

clinicians information on degree and extent of collateral status. However, the relationships between collateral 

status using the multiphase CTA and infarct volumes has not been evaluated. We explored the relationships 

between collateral status using multiphase CTA and infarct volumes.

Methods: We retrospectively included infarct patients who presented with proximal anterior circulation 

occlusion [M1-middle cerebral artery, A1-anterior cerebral artery, and distal internal carotid artery] in 

baseline multiphase CTA and underwent diffusion-weighted MR imaging (DWI). A collateral score (CC) 

was evaluated by the multiphase CTA according to the University of Calgary CC scale, a 6-point scale (good 

CC 4-5, intermediate CC 2-3, and poor CC 0-1). DWI infarct volumes were measured by a semi-automated 

threshold technique, MIPAV software.

Result: A total of 26 patients (mean age, 68.2±11.4 and male, 56.8%) were included between June 2015 and 

June 2016. There was no patient with poor multiphase CTA CC. Eighteen patients received recanalization 

therapy. Of these, 4 patients had intermediate multiphase CTA CC and median infarct volume was 54.8 cc 

(IQR, 36.3-88.9). In 8 patients with good multiphase CTA CC who did not receive recanalization therapy, 

median infarct volume was 23.7cc (IQR, 17.9-41.9). Infarct volumes were not significant difference between 

the two groups (p=0.17).  

Conclusion: This case-series showed good collaterals were associated with small infarct volumes in patients 

with acute ischemic stroke, irrespective of recanalization therapy. Further large studies are needed to 

elucidate the clinical usefulness of multiphase CT CC as predictor for infarct volumes in patients with acute 

ischemic stroke. 
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Purpose: Systemic lupus erythematosus (SLE) is one of those ‘other etiologies’of ischemic stroke. The 

vascular lesions in SLE are commonly known as lupus vasculopathy. Here we report a case of intractable 

progressive cerebral infarction with multiple berry aneurysms in SLE.

Methods: A 34 year old female patient visited emergency department (ED) with dysarthria and left side 

hemiparesis with abdominal pain occurred 2 days ago. She had been diagnosed as SLE with brain 

involvement and received 12 cycles of cyclophosphamide 12 years ago. She has been currently treated with 

triflusal, methylprednisolone, hydroxychloroquine, mycophenolate mofetil since 1 month ago for the 

prevention of recurrent infarction after diagnosed as recurred multiple cerebral infarctions and lupus 

enteritis. At that time, acute infarctions involving pons, medulla, and left insular cortex were shown. In 

addition, multifocal dot-like bleeding signals in various cisternal spaces were suspected. Multiple berry 

aneurysms were seen on angiography and anticoagulants were not selected as anti-thrombotics. Vital signs 

and higher cortical functions were stable well preserved at ED. Dysarthria, dysphagia, left facial palsy, left 

eyeball ophthalmoplegia, horizontal diplopia, and MRC grade 4 hemiparesis on left side were observed 

without sensory dysfunction. Babinski signs were observed bilaterally and Hoffman sign was seen on right 

side but posture and gait ability could not be examined due to severe abdominal pain. Acute infarctions were 

newly seen at Right basal ganglia, left thalamus, and pons. 

Results: Her neurologic deficits got worsened with drowsiness, respiratory failure, and quadriplegia. 

Treatment was continued with triflusal and 13th cyclophosphamide therapy with stoppage of mycophenolate 

mofetil and increased doses of methylprednisolone and hydroxychloroqine because another newly developed 

acute infarctions on bilateral medulla, right midbrain, cerebellum, and left basal ganglia. She is continuously 

suffering and being treated for pneumonia and enteritis after long-standing high doses of immunotherapies 

and for hemorrhagic cystitis by cyclocphosphamide treatment. 

Conclusions: Among many etiologies of ischemic stroke, SLE is one of ‘other etiologies’ and can cause 

cerebral vasculitis resulting in ischemic strokes and berry aneurysms. Our case is rare, intractable cerebral 

infarctions not responding to preventive immunotherapy in SLE. Her multiple aneurysms and suspicious 
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bleedings made difficult choice on anti-thrombotic therapy. Further screening and more aggressive 

prophylactic therapy for cerebral vasculitis in SLE patients seem to be critical for prevention of refractory 

progression of CNS lupus. 
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Purpose: Patients presenting with large hemispheric infarction are likely to develop severe cerebral edema 

and that puts them to poor prognosis like cerebral herniation and death. The authors analyzed the 

progression of cerebral edema during therapeutic hypothermia using the image markers to evaluate effect of 

therapeutic hypothermia.

Methods: The authors retrospectively reviewed 21 patients with large hemispheric infarction who were 

treated with therapeutic hypothermia and hyperosmolar therapy from 2011 to 2014. Patients who died or 

underwent hemicraniectomy was defined as failure of therapeutic hypothermia. Infarction size was measured 

as sum of restricted area in diffusion weighted imaging which were performed on admission. Brain computed 

tomography was carried out regularly after onset of therapeutic hypothermia. Shift of septum pellucidum, 

pineal gland and choroid plexus calcification were measured in Brain computed tomography. 

Results: Seventeen patients were enrolled after exclusion of 4 patients whose B-CT was inadequate to 

evaluate. Ten patients were successfully treated with therapeutic hypothermia (group success, n=10). Six 

patients died and 1 patient had hemicraniectomy (group failure, n=7). Initial infarction size between two 

groups was not significantly different. Both septum pellucidum shift (SPS) and pineal gland shift (PGS) were 

significantly different in groups on 2.5±0.5 days after onset of therapeutic hypothermia (mean SPS 5.0 vs. 

14.9mm ; mean PGS 2.3 vs. 7.9mm). Specificity and positive predictive values for the failure caused by 

cerebral edema of SPS ≥10mm and PGS ≥6mm on 2.5±0.5 days were 1.0. Choroid plexus calcification shift 

was not significantly different in groups during therapeutic hypothermia. 

Conclusions: Degree of progression of cerebral edema on 2.5±0.5 days after onset of therapeutic 

hypothermia helps to estimate success or failure of treatment. Especially, SPS ≥10mm and PGS ≥6mm on 

2.5±0.5 days were excellent in predicting fatal outcome. The main limitation of this study include its 

retrospective single-center nature, which may limit generalizablility of the study. 
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Purpose: Thalamic intracerebral hemorrhage(ICH) with intraventricular extensive hemorrhage is a severe 

clinical condition with an in-hospital mortality rate 52%. High mortality rate caused by mass effect of ICH or 

increased intracranial pressure due to developing acute hydrocephalus by ventricular outlet obstruction. 

Intraventicular hemorrhage(IVH) caused by thalamic hemorrhage is generally treated with extraventricular 

drainage(EVD) for decreasing intracranial pressure and drainage of IVH. The aim of this study was to 

investigate predisposing factor relating to hydrocephalus after spontaneous thalamic ICH with IVH and to 

investigate effect of EVD to developing of chronic hydrocephalus.

Methods: During 5years. 111 patients with thalamic ICH with IVH were treated in our department. All 

patients clinical date were acquired to retrospective study by chart review. The clinical evaluation data 

included the age, sex, initial Glasgow(GCS), volume of ICH(1/2 x maximum width z maximum length x 

maximum), and severity of IVH(Graeb score). All statistical analyses were performed using the SPSS 

Statistics program 

Results: Statistically significant associations among the following factors and chronic hydrocephalus were 

observed. (1) Advance age(p=0.029). (2) poor Glasgow coma scale at admission(p=0.00). (3) large volume of 

ICH(p=0.001) (4) high score of severity of IVH(Graeb score) (p=0.000) did affect development of acute 

hydrocephalus. And severity of IVH was most effective factor in developing hydrocephalus (p=0.000). 

However the sex did not influence of the development of acute hydrocephalus. The operation of EVD in acute 

hydrocephalus did correlate with the developing of chronic hydrocephalus (p=0.000). 

Conclusions: Advanced age, altered consciousness, large volume of ICH, and high score in severity of IVH 

were independent predictors of poor outcome in patients, who were have thalamic ICH with IVH. And, 

severity of IVH was most important predisposing factor related to the acute hydrocephalus. The operation of 

EVD in acute hydrocephalus did correlate with the developing of chronic hydrocephalus. The operation of 

EVD in acute hydrocephalus may help to finding the chronic hydrocephalus during follow up period. 



338

Contrast-enhanced color-coded Doppler sonography for 
Moyamoya disease 

Woo-keun Seo1, Chang-woon Choi2, Kyungmi Oh2

1Neurology and Stroke center, Samsung Medical Center, Seoul, Korea
2Neurology, Korea University Guro Hospital, Seoul, Korea 

Poster 240

Purpose: Neurovascular diagnostic imaging for Moyamoya disease is based on invasive transfemoral catheter 

angiography or magnetic resonance imaging. However, these studies have several limitations of invasiveness 

or high cost, respectively. The purpose of this study is to validate the feasibility of contrast-enhanced 

transcranial Doppler sonography (CE-TCCD) for the diagnosis of Moymoya disease. 

Methods: Data of subjects with Moyamoya disease were collected. Diagnosis of Moyamoya disease were 

based on cerebral angiographic evaluation. Findings of CE-TCCD were classified into four types: normal 

vascular color-Doppler signal (type 1), augmented color-Doppler signal with identifiable vascular structure 

(type 2), confluent color-Doppler signal filling display over 2/3 without identifiable vascular structure (type 

3), confluent color-Doppler signal filling full display (type 4). To investigate the validity and reliability, we 

compared CE-TCCD findings with Suzuki grading on cerebral angiography and inter-rater reliability was 

tested. 

Results: A total 32 CE-TCCD studies from 16 MMD patients [male 37.5%, median age 48 (range 19 - 64 

years)] were included in this study. CE-TCCD findings were found in 3 tests for type 1, 12 tests for type 2, 10 

tests for type 3, and 7 tests for type 4 in hemisphere basis. CE-TCCD findings showed significant correlation 

with Suzuki grade (Kendall rank correlation coefficient -0.365, p<0.005). Inter-rater reliability was 
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acceptable to good (Cronbach alpha=0.754). There was no reported side-effect during the examination. 

Conclusions: CE-TCCD test provided distinguishing pattern in Moyamoya disease patients. Fair to good 

reliability and validity in this study support the clinical feasibility of CE-TCCD for the diagnosis of 

Moyamoya disease. 
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Purpose: Targeted temperature management(TTM) is known as effective treatment for cerebral edema in 

patients with malignant cerebral infarction with high osmotic pressure therapy. Some patients need 

decompressive hemicraniectomy or expire due to cerebral herniation after TTM. Hence this study was 

performed to determine associated factors in case of failure of TTM in patients with malignant cerebral 

infarction.

Methods: From January 2011 to December 2014, a study was performed in patients with malignant cerebral 

infarction occurred within 24 hours at neurological intensive care unit. All patients were diagnosed through 

the brain CT or MRI. And they were treated by treatment guidelines of acute ischemic stroke with 

hyperosmotic fluid therapy and TTM. We defined failure of TTM to cases treated by decompressive 

hemicraniectomy or death due to brain herniation. 

Results: A total of 21 patients, TTM were failed in 12 patients. Failures of TTM were common in patients 

without recanalization after thrombolysis significantly (8.3% vs 55.6%, p=0.046). Leukocytosis on admission 

(16.7% vs 0.0%, p=0.486), failures of maintaining target blood pressure within 24 hours (33.3% vs 22.2%, 

p=0.659), and multiple territorial infarctions (41.7% vs 11.1%, p=0.178) were common in patients with 

TTM failure, but there were no statistical significance. The volume of stroke was larger on patients with 

failure (166.97cc (30.02-310.71) vs 110.28cc (0.65-213.51) p=0.345), but there is no statistical significance. 

Conclusions: In conclusion, it may be related to the risk of brain herniation in case of failure of recanalization 

after acute middle cerebral artery occlusion, despite TTM. Although the study were not shown statistical 

significance due to the small number of patients, leukocytosis, failures of maintaining target blood pressure, 

larger volume of infarction and multiple territorial infarction may have relevance which is necessary to check 

through the further studies. 
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Purpose: We have evaluated whether frequency of circadian BP dipping patterns are different according to 

the degree of recanalization. The impact of nocturnal BP dipping pattern on occurrence of early neurological 

deterioration and functional outcome in the acute ischemic stroke after intraarterial (IA) thrombectomy 

were also assessed.

Methods: We reviewed the patients with acute ischemic stroke who underwent intraarterial thrombectomy 

in our institute between January 1, 2011 and December 31, 2015 from the single hospital based stroke 

registry.  Nocturnal BP was defined as a mean BP taken between 22:00 and 5:59 and daytime BP as a mean BP 

taken between 6:00 and 21:59. Circadian BP variability pattern was classified as dippers (≥10-<20%), 

nondippers (≥0-<10%), reverse dippers (<0%), and extreme dippers (≥20%) according to the percent 

difference between daytime and nocturnal mean BP. Demographics (age, sex) and clinical characteristics 

including initial severity of stroke, vascular risk factors, mechanism of stroke, time from symptom onset to 

recanalization, procedure time, and circadian BP dipping patterns were compared according to the degree of 

recanalization.  

Results: Nocturnal SBP variability during 24 hours was associated with the degree of recanalization. 

Nondippers were more frequently found, while reverse dippers were less frequent among patients with 

complete recanalization (TICI ≥2b). Nocturnal SBP variability during 48 hours was associated with 

functional outcome. Compared with dippers, The proportion of favorable functional outcome at 3month ( 

MRS≤2) was lower in reverse dippers (75% vs 46.1%, P=0.03). Occurence of symptomatic hemorrhagic 

treansformation, stroke progression or recurrece, precedural duration, time from symptom onset to 

recanalization were not significantly different across the groups.  

Conclusions: Nocturnal SBP falls during 24 hours was associated with the degree of recanalization. 

Nocturnal SBP falls durng 48 hours were associated with functional outcome especially in reverse dippers. 

The mechanism of poor outcome in reverse dippers is independent of END occurence, procedure duration, 

and recanalization degree. 
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Purpose: Clinical course of SIH is benign, SDH can occur as complication of the syndrome. we intend to 

report unusual cause of SDH which was nontruamatic, and unusual location of SDH at SIH which was 

infratentorial that can be more devastating than supratentorial lesion.

Results: 47 years old female without underlying disease and trauma history were admitted at May, 2016 for 

headache evaluation.2 Months before the admission pressing type headache with different characteristics 

occurred, which was score 7 of visual analogue scale(VAS) , precipitated by sitting or erect position at whole 

skull and posterior neck. After 1 month postural aspect of headache were somewhat relieved but since then 

constant aspect developed. Trigger point injection was done but there were no significant changes in 

symptoms. She visited department of neurology after then, and were admitted. We first took MRI for 

searching structural lesion since patient’s initial symptom was postural and became consistent after some 

period of time. The image showed bilateral subdural hemorrhage at tentorium cerebelli with diffuse 

supratentorial and infratentorial pachymeningeal enhancement extending thorough foramen magnum to 

upper cervical canal, mild tonsillar herniation of 3.4mm, pituitary hyperemia. We diagnosed as SDH after 

chronic SIH and performed epidural blood patch(EBP) 2days after admission. Her symptoms substantially 

relieved to VAS 2 within 2 days after procedure. Comparing  CT scans between initial SDH work up and 

follow up images , 5days after EBP showed decrement of amount of hemorrhage and turned to normal at 

3weeks after. The patient was discharged and no longer taking headache medications. 

Conclusions: The usual mechanism that produces an acute subdural hematoma is a high-speed impact to the 

skull causing brain tissue to accelerate or decelerate relative to the fixed dural structures, tearing bridging 

veins. SIH is a syndrome characterized by orthostatic headache and low CSF pressure related to CSF leakage. 

The incidence of SDH associated with SIH is about 20%. The etiology of SDH in SIH patients is not clear, but 

generally attributed to low intracranial pressure, cerebral hemisphere shrinking, brain descent and/or 

subdural fluid collection, which stretch the dura mater and rupture the bridging veins. From this report we 

intend to report unusual cause of SDH which was nontruamatic, and unusual location of SDH at SIH which 

was infratentorial that can be more devastating than supratentorial lesion. 
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Purpose: Recently, we have demonstrated that prestroke aspirin use may reduce initial stroke severity and 

improve functional outcome at discharge. In addition, the effect of prestroke aspirin is significant in the large 

artery atherosclerosis (LAA) stroke but not in other stroke subtypes. In the present study, we investigated 

whether prestroke aspirin use is associated with infarct volume and the effect of prestroke aspirin on infarct 

volume is different between LAA versus non-LAA strokes. 

Methods: We included a consecutive series of ischemic stroke patients who were admitted within 7 days of 

onset between May 2011 and September 2012. Infarct volume on diffusion weighted image was quantitatively 

measured using semi-automated method. Frist, the association between infarct volume on DWI and prior 

aspirin use was assessed by multiple linear regression analysis. Second, to adjust a significant imbalance 

between aspirin users vs. non-aspirin users, the augmented inverse-probability weighting (AIPW) and 

propensity score matching were used.  

Results: Mean age was 67.7 (SD 12.4) and 58.7 were men. For all patients, multiple linear regression analysis 

showed that prestroke aspirin had an inverse relation with log-infarct volume (P=0.007) after adjusting for 

covariates and the effect was significantly modified by LAA versus non-LAA strokes (P for interaction=0.02). 

In LAA stroke, prestroke aspirin use was independently associated with log-infarct volume (standardized beta 

=-0.047; P=0.032). In non-LAA stroke however, prestroke aspirin was not associated with infarct volume (P= 

0.27). Using AIPW and propensity score matching, the mean difference of log-infarct volume between 

prestroke aspirin user versus non-aspirin uses was -0.28 (95% CI -0.52 to -0.04, P=0.009) and -0.39 (95% CI 

-0.67 to -0.11, P=0.02) in LAA strokes, respectively. In non-LAA strokes however, AIPW and propensity score 

matching showed that prestroke aspirin use was not associated with infarct volume (P=0.27 and P=0.85, 

respectively). This association was not modified by interval from onset to diffusion weighted imaging (< 24 

hours versus ≥ 24 hours), recanalization therapy and a previous history of stroke. 

Conclusions: Our results showed that prestroke aspirin use is negatively associated with initial infarct volume 

on DWI in LAA strokes but not in-LAA strokes after adjustment for covariates including the time from onset 

to diffusion weighted imaging.  
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Purpose: The U or J-shape relationship between blood pressure (BP) and clinical outcomes in patients with 

acute ischemic stroke (AIS) has been reported. However, it is unknown if early BP influences clinical 

outcomes in AIS patients who underwent intra-arterial recanalization therapy (IAT) with successful 

recanalization. This study aimed to investigate the association of early BP with clinical outcomes in AIS 

patients who successfully recanalized with IAT. 

Methods: From a prospective, multicenter, stroke registry, we included patients who had 1) acute ischemic 

stroke due to intracranial large artery occlusion, 2) successful recanalization after IAT, and 3) data of 3-month 

functional outcome. Data on BPs at enrolment and within the first 24 hours after IAT, and functional 

outcome at 3-month (modified Rankin Scale, mRS) and symptomatic hemorrhagic transformation (sHT) 

were assessed using logistic regression models, adjusted for confounding variables. Mean BP 1 to 24 hours 

after IAT was categorized by quartile or 10-mmg Hg intervals. 
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Results: Of 347 patients included in this study, 206 (59.4%) were male with a mean age 68.7 ± 12.2 years and 

a median National Institutes of Health Stroke Scale score of 14 (interquartile range, 10-18). High systolic BP 

was significantly associated with decreased good functional outcome (mRS 0-2): adjusted odds ratio, OR 

0.75, 95% confidence intervals, 95% CI 0.58 to 0.98, p=0.04. However, the sHT was not associated with early 

systolic BP (SBP): OR 1.06, 95% CI 0.66-1.63, p=0.78. 

Conclusions: SBP in the first 24 hours after IAT influences clinical outcomes in AIS patients with successful 

recanalization. 
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Purpose: Patients who have symptomatic carotid artery stenosis show various stroke severity. There are no 

certain predictors of stroke severity in symptomatic carotid artery stenosis. We sought to identify factors 

associated with stroke severity in symptomatic carotid artery stenosis using multimodal imaging technique.

Methods: We retrospectively collected patients who had carotid artery revascularization procedures like 

carotid endarterectomy or carotid artery stenting from May 2013 to April 2016. Patients who had event of 

cerebral ischemic stroke during 6 months before procedures were categorized as a symptomatic carotid artery 

stenosis. Stroke severity was assessed by National Institutes of Health Stroke Scale(NIHSS) and divided into 
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three levels; Transient Ischemic Attack (NIHSS 0), Minor Stroke (NIHSS 1-4), Moderate to Severe Stroke 

(NIHSS above 5). Results from carotid duplex sonography, brain magnetic resonance imaging and magnetic 

resonance angiography and demographic profiles were compared. White matter hyperintensity was assessed 

by the Fazekas scale on T2 Fluid-attenuated inversion recovery and the Fazekas scale was treated as a 

continuous variable. We performed univariate and multivariate logistic regression analyses. 

Results: We collected 161 patients who had symptomatic carotid stenosis and 50 patients were dropped out 

because of incomplete study. Patients who had Transient Ischemic Attack, Minor Stroke and Moderate to 

Severe Stroke were 50(45%), 42(38%), and 19(17%), respectively. Our study showed the Fazekas scale is 

correlated with NIHSS (correlation coefficient 0.668, p<0.001). Mean total Fazekas scale of each group was 

0.72, 1.64, and 3.42. In the univariate analyses, the Fazekas scale was related to stroke severity (p<0.001). 

Diabetes Mellitus (p=0.061), Ischemic Heart Disease (p=0.055), Peripheral Arterial Occlusive Disease 

(p=0.049), Anticoagulation (p=0.007), and Plaque length (p=0.067) were also related to stroke severity. In 

the multivariate model with adjustment for variables with p<0.10 in the univariate analyses, white matter 

hyperintensity assessed by the Fazekas scale (Odd ratio 3.467, 95% confidence interval 1.699-9.531, p=0.003) 

remained an independent predictor for stroke severity. Especially comparing Minor Stroke with Moderate to 

Severe Stroke, Diabetes Mellitus (Odd ratio 11.211, 95% confidence interval 1.750-115.998, p=0.020) and 

Plaque length (Odd ratio 1.243, 95% confidence interval 1.065-1.517, p=0.013) were also remained an 

independent predictor for stroke severity. 

Conclusions: Our study suggest that white matter hyperintensity on brain magnetic resonance imaging is 

able to predict stroke severity in symptomatic carotid artery stenosis. 
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Purpose: The tentative pathophysiology of reversible cerebral vasoconstriction syndrome (RCVS) is 

suggested as autonomic dysregulation, endothelial dysfunction, and blood-brain barrier disruption. The aim 

of this study is to investigate cerebral endothelial dysfunction in RCVS patients.

Methods: We prospectively recruited patients with RCVS and age-matched normal controls at Samsung 

Medical Center from Apr 2015 to Jun 2016. Data from age-matched episodic migraineurs were 

retrospectively extracted from the prospective headache registry. Transcranial doppler (TCD) was performed 

within one week after diagnosis in RCVS group. All patients and controls underwent TCD evaluation with 

breath holding maneuver to evaluate cerebral vasomotor reactivity in bilateral middle cerebral arteries, 

posterior cerebral arteries, and the basilar artery. The Wilcoxon signed-rank test was used for the group 

comparison. 

Results: A total of 28 patients with RCVS, 28 age-matched normal controls, and 28 migraineurs were 

recruited during the study period (Age range, 30 - 63). Baseline flow velocities were significantly higher in 

RCVS group in the middle cerebral arteries (VLMCA=78.0 ± 29.18 cm/s, VRMCA=81.68 ± 29.65 cm/s), 

compared with migraineurs (p=0.022 for the left MCA) and normal controls (p=0.018 for the right MCA). 

Breath holding indicies of RCVS patients were significantly lower in all the basal arteries than those of normal 

controls (BLMCA=0.8 ± 0.33 vs 1.2 ± 0.24, p<0.001; BRMCA=1.0 ± 0.36 vs 1.3 ± 0.39, p=0.038; BLPCA=0.8 

± 0.42 vs 1.3 ± 0.43, p=0.001; BRPCA=1.0 ± 0.42 vs 1.3 ± 0.49, p=0.005; BBA=0.9 ± 0.47 vs 1.0 ± 0.31, 

p=0.034). For the comparison with migraineurs, RCVS group showed lower BHIs in the anterior circulation 

(BLMCA=0.8 ± 0.33 vs 1.1 ± 0.34, p=0.012; BRMCA=1.0 ± 0.36 vs 1.3 ± 0.52, p=0.015), and a similar trend 

in the posterior circulation (BLPCA=0.8 ± 0.42 vs 1.0 ± 0.38, p=0.053; BRPCA=1.0 ± 0.42 vs 1.1 ± 0.34, 

p=0.258; BBA=0.9 ± 0.47 vs 1.0 ± 0.42, p=0.053). 

Conclusions: Our study results suggest that cerebral endothelial function is impaired in RCVS patients. This 

may enhance our understanding of pathophysiology of RCVS. 
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Purpose: About one fourth of strokes are attributed to hypertension in Korea. However, awareness and 

treatment of hypertension are still challenges for stroke prevention. The aim of this study was to investigate 

prestroke status of hypertension treatment and its sex difference.

Methods: Among 29,064 patients who were registered with a first ever ischemic stroke or TIA between April 

2008 and May 2015 in a multicenter stroke registry, we identified patients having hypertension and reviewed 

status of hypertension treatment before stroke. Awareness of hypertension and adherence of antihypertensive 

drugs were assessed according to sexes and age groups. 

Results: Of 18,372 patients diagnosed as having hypertension, 9.3% (95% CI, 8.7%-9.9%) of women and 

12.2% (95% CI, 11.6%-12.8%) of men were unaware of their hypertension before stroke. Prevalence of 

unawareness was highest in women (25.7%; 95% CI 18.4%-34.6%) and men (24.3%; 95% CI, 

20.7%-28.4%) with £¼45 years of age, but was similar between sexes in patients less than 65 years of age. Men 

were more likely than women to be untreated despite awareness of hypertension (9.3%; 95% CI, 8.7%-9.9% 

vs. 3.9%; 95% CI, 3.5%-4.4%, p<0.001). Prevalence of irregular medications was higher in men (3.9%; 95% 

CI, 3.5-4.4) than women (2.7%; 95% CI, 2.3%-3.1%), which was consistent across age groups except＜45 

years of age. 
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Conclusions: This study suggests that primary prevention of stroke still has a room for improvement by 

facilitate public education and campaign for hypertension treatment. 
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Purpose: Atrial fibrillation (AF) is the most common cause of cardiac embolism, accounting for 77% of the 

high-risk cardiac sources of embolism in ischemic stroke (IS). AF related IS showed higher recurrence and 

mortality than other types of IS. The presence of diabetes mellitus (DM) is an important factor for progression 

of atherosclerosis. Several studies have demonstrated that the status of pre-stroke glycemic control (PSGC) 

influences on severity and clinical outcome in acute ischemic stroke.  The aim of this study was to investigate 

the importance of PSGC on early neurologic deterioration (END) of patients with acute AF related IS.  

Methods: For the purpose of this study, we retrospectively recruited 121 patients with AF related IS having 

DM in Dong-A university hospital from January, 2013 to December, 2015. All patients were measured 

HbA1C as a parameter of PSGC. The size of ischemic lesions was calculated by using diffusion-weighted 

imaging (DWI) on MRI. Early neurological worsening was defined as NIHSS score increase ≥4 National 

Institute of Health Stroke Scale (NIHSS) points within 7 days of symptom onset compared to initial NIHSS 

score. The patients were then classified into 3 groups according to their PSGC status in arbitrary as follows: 

good (6.0% ≤HbA1c ≥6.9%), fair (7.0%≤ HbA1c ≥7.9%) and poor (HbA1c ≥8.0%).   

Results: Among 121 recruited patients, 20.7% (25 patients) met the poor PSGC of HbA1C above 8,0%. The 

prevalence of END (36%, P<0.01) were significantly higher and larger than good (8.7%) or fair PSGC (6.8%) 

group. In univariate analysis, the poor PSGC status (OR, 7.64; CI, 2.26-25.95; p<0.01), smoking (OR, 4.85; 

CI 1.38-17.07; p=0.01), severe neurologic deficit expressed by NIHSS at admission (OR, 5.56; CI 1.49-20.67; 

p=0.01), and larger size of ischemic lesions on DWI (OR, 1.02; CI, 1.01-1.033; p<0.01) were associated with 

the occurrence of END. To determine the independent factors associated with an occurrence of ER after using 

IV t-PA, a multivariate model was created using a backward elimination method, and the probability 

threshold for removal was set at 0.15. The poor PSGC status (OR, 5.93; CI, 1.37-25.74; p=0.02 and larger size 

of ischemic lesion on DWI (OR, 1.02; CI, 1.01-1.03; p<0.01) were independent predictors for an occurrence 

of END in acute AF related IS. 

Conclusions: HbA1c on admission was an independently related with a significant predictor for early 

neurologic deterioration in acute AF related IS. 
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Purpose: There exists similarity in predisposing risk factors between intracranial aneurysm (IA), 

atherosclerosis, and osteoporosis. Hormonal effect on both IA and osteoporosis were also reported in 

previous studies. We aimed to identify the relationship between IA and bone mineral density.

Methods: From Oct 2003 to Nov 2015, health examination records for comprehensive health screening 

program at Seoul National University Hospital Healthcare System Gangnam Center were retrospectively 

screened to identify patients with magnetic resonance angiography (MRA). Demographic data and risk 

factors of IA (age, sex, hypertension, diabetes mellitus, hyperlipidemia, smoking, alcohol) and bone density 

scanning with dual-energy x-ray absorptiometry (DXA) were collected. Existence and multiplicity of IA were 

examined and their association with bone mineral density were investigated. 

Results: Of 31,111 patients who underwent MRA, 14,322 had available DXA results. IAs were identified in 

518 patients and multiple aneurysms were found in 14.5% of these population. There were no significant 

differences in bone mineral density between patients with and without IA after adjustment for age and sex. 

However, reduced bone mineral density with T-score < -1.0 were associated with multiplicity (odds ratio 

[OR], 2.10; 95% confidence interval [CI], 1.26-3.44) among patients with IA and the association was still 

significant after adjustment for age, sex, diabetes, hyperlipidemia, smoking, and heavy drinking (OR, 1.90; 

95% CI, 1.12-3.23). 

Conclusions: There was no statistically significant relationship between the existence of IA and bone mineral 

density. However, IA patients with T-score < -1.0 had around double the risk of having multiple aneurysms. 
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Purpose: Serum Homocysteine (Hcy) level is known to be one of the risk factors of stroke. However, whether 

serum Hcy levels are related to initial stroke severity and functional outcome after ischemic stroke still 

remains controversial. The aim of this study was to explore the prognostic significance and effect of Hcy on 

initial stroke severity following ischemic stroke.

Methods: A total of 3240 patients with acute ischemic stroke were recruited from two hospitals in Korea. The 

exclusion criteria were as follows: (a) recurred ischemic stroke, (b) undetermined or other determined stroke 

according to TOAST classification, (c) pre-stroke modified rankin scale > 1. 1372 patients were excluded 

according to the above criteria. Out of 1868 eligible patients, 574 additional patients were excluded due to loss 

of either follow up or serum homocysteine level. Subjects were divided into two groups; highHcy 

(Hct>15umol/l, n=201) and lowHcy (Hcy≤15umol/l, n=1093). Demographic characteristics, vascular risk 

factors, onset to admission time, stroke subtype, initial blood pressure, and prognostic blood parameters were 

recorded for all subjects. Outcome variables were initial National Institute of Health Stroke Scale (NIHSS) and 

3-month functional outcome. A poor outcome was defined as modified Rankin Score of ≥3. 

Results: At baseline, there were no significant differences in demographics, onset to admission time, 

admission systolic and diastolic blood pressure, history of diabetes mellitus, dyslipidemia and atrial 

fibrillation, serum glucose, low-density lipoprotein and triglyceride levels between highHcy and lowHcy. 

Body mass index, serum high-density lipoprotein and hemoglobin were significantly higher in lowHcy group 

and history of hypertension and serum creatinine levels were significantly higher in highHcy group. There 

were no significant differences in initial NIHSS and 3 month functional outcome and death in between two 

groups. In subgroup analysis according to stroke subtypes (Large artery atherosclerosis, Small vessel disease, 

and cardioembolism), there were no significant differences in 3-month stroke outcome and death in lowHcy 

and highHcy groups. By lineal logistic regression, high homocysteine level had no value as a predictor of poor 

3-month function outcome. (Odds ratio 0.920, 95% confidence interval 0.617-1.372, p=0.684). 

Conclusions: The present study suggested that high serum homocysteine level is not associated with initial 
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stroke severity and 3-month functional outcome and death in Korean patients with acute ischemic stroke. 

Furthermore, findings do not support the hypothesis that high homocysteine level may be a poor prognostic 

factor in the subgroup of atherothrombotic stroke. 
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Purpose: To evaluate the effects of stroke on health-related quality of life (HRQoL) measured by Euro 

Quality of Life-5D (EQ-5D) in comparison with the general population, and to analyze the influencing 

factors of functional status and HRQoL in subjects with stroke.

Methods: Korean National Health and Nutrition Examination Survey 2008-2014 data were used for analysis. 

Sociodemographic characteristics  were restrospectively reviewed and  HRQoL was measured by EQ-5D. The 

data were compared between the general population and the subjects with stroke. 

Results: The total number of subjects who answered EQ-5D was 42500. Among them were the 575 stroke 

survivors, and they were generally older than those without stroke. Also, stroke patients were male-dominant. 

A significantly higher number of stroke patients answered they had problems in each five functional domains 

of EQ-5D compared to that of those without stroke. Also, the total scores of EQ-5D were lower in subjects 

with stroke. These findings confirmed a negative effect of stroke on HRQoL and functional status. In the 

subgroup analysis, a significant decrementing EQ-5D was observed in the older subjects in both stroke and 

control groups. That showed aging was per se a significant factor to deteriorate the HRQoL. In subjects with 

stroke, the EQ-5D index had significantly negative correlations with old age, insufficient exercise, low 

income, no economic activity, and depression. 

Conclusions: The presence of stroke has a significantly negative impact on HRQoL, and the reduction of 

HRQoL was observed in all dimensions of EQ-5D. The influencing factors of the low HRQoL in subjects with 

stroke were old age, insufficient exercise, low income, no economic activity, and depression. 
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Purpose: We performed this study to assess the effect of antiplatelet agent on the progression of white matter 

hyperintensities (WMH).

Methods: We analyzed consecutive patients with any degree of WMH on brain magnetic resonance imaging 

(MRI). According to receiving antiplatelet therapy, we divided patients into two groups: antiplatelet group 

(AG) and non-antiplatelet group (NAG). All patients underwent follow-up brain MRI for assessment of 

WMH volume change. To minimize selection bias potentially arising from antiplatelet treatment assignment, 

analyses were inverse probability weighted. 

Results: 93 patients were enrolled during the study period. Among the 93 patients who met the inclusion 

criteria, 54 patients (58.1%) were categorized as AG and the rest of 39 patients (41.9%) were belonged to 

NAG. Mean time interval between baseline and follow-up MRI scans was 1902.49 ± 167.85 days. After 

propensity weighting, all baseilne characteristics including the volume of baseline WMH were well balanced. 

There was no significant difference between two groups in WMH volume change from baseline to follow up 

MRI scan (p=0.403). 

Conclusions: Antiplatelet medication has no protective effect on the progression of WMH. 



357 

Cerebral microbleeds as a direct bleeding focus in patients 
with subsequent warfarin induced intracerebral hemorrhage 

Sangkil Lee1, Won Joo Jeong2, Kyu Sun Yum1, Hong-kyun Park1, Beom Joon Kim1, Hee-joon Bae1, 

Moon-ku Han1 

1Neurology, Seoul National University Bundang Hospital, Seongnam, Korea 
2Interdisciplinary Care Medicine, Seoul National University Bundang Hospital, Seongnam, Korea  

Poster 256

Purpose: Cerebral microbleeds (MBs) are known to be indicative of bleeding-prone microangiopathy and 

may increase the risk of intracerebral hemorrhage (ICH). In this study, we investigated whether MBs are risk 

factor of warfarin-related ICH and microbleeds are direct bleeding focus of warfarin-related ICH.

Methods: We collected 43 patients of warfarin related ICH from 2003 year to 2016 year and analyzed 

retrospectively 19 patients who underwent brain magnetic resonance imaging (MRI) including T2-weighted 

gradient-echo (GRE) before taking warfarin or while taking warfarin. 

Results: In the 19 patients with warfarin therapy, combinations of aspirin or aspirin and clopidogrel are used 

in some patients (2, 11% ; 1, 5%). Cerebral MBs were revealed in 15 before ICH occurred (79%) and all in 

thalamus or putamen and 7 co-exist in subcortical area (46.7%). ICH location were common in thalamus 

and putamen (17, 90%), and 2 were lobar area (10%). In twelve patients, hemorrhage occurred at the site 

where asymptomatic MBs (12, 80%). 

Conclusions: This study suggests that underlying microbleeds are independently associated with an 

incidence of warfarin-related ICH and direct bleeding focus of warfarin-related ICH. 
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Purpose: Increased pulse wave velocity(PWV) is associated with rigidity of arterial wall and aortic stiffness 

occurs as a result of atherosclerosis along the aorta. Relationship between PWV and arterial disease enable 

early detection of systemic atherosclerosis. Aortic atheroma(AA) is one of important risk factor for stroke 

and it is strongly associated with atherosclerotic disease in other vascular beds.  However, little is known the 

association between AA and PWV in acute ischemic stroke. In this study, we aimed to find out factor 

associated with presence of AA and reveal the independent association between AA and PWV.

Methods: From July 2011 to December 2014. A total of 1017 patients who had an acute ischemic stroke were 

registered. Among them, patients who underwent both TEE(transesophageal echocardiography) and PWV 

studies were enrolled for the study. TEE was performed within 2 weeks after admission. Aortic plaque 

thickness was perpendicularly measured and determined maximal thickness of intima and media layer 

during systolic phase.  Arterial stiffness was evaluated by brachial-ankle PWV(baPWV). The baPWV was 

measured using an automated device while the patients were in the supine position. Primarily, our study 

aimed to determine difference in mean pulse wave velocity in correlation with the presence of aortic arch 

plaque. 

Results: Both TEE and PWV were performed in 1017 patients. Among them, AA were detected in 353 

(35.2%) patients. In measuring baPWV, 15 patients were excluded due to unusual result description and 

vascular occlusion. Of 1002 patients enrolled, mean baPWV was 1937.8 cm/s on right side and 1914.5 cm/s 

on left side.   Patients who had aortic plaques showed significant hgher mean baPWV than those without. 

These assocation were similar between right side mean PWV (2089.4 cm/s vs. 1855.3 cm/s, p=0.001) and left 

side mean baPWV (2050.3 cm/s vs. 1840.2 cm/s, p=0.001). 

Conclusions: This study showed that PWV were significantly increased in patients with aortic arch plaque. 

AA is not only a consequence of arterial stiffness but may by itself also increase arterial stiffness. 
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Purpose: To evaluate the effect of bedside shoulder exercises administered by caregivers in subacute stroke 

patients.

Methods: We designed an easy an simple shoulder rane of mtion exercie programthat could be aminisered by  

a caregiver at the patients's bedside in a hospital ward. Subacute stroke patiens with upper extremity (UE) 

weakness and glenohumeral subluxation (GHS) were enrolled in this case-control study. We enrolld stroke 

patints with  UE weakness who had a gradebelow poor for their tor ower of the shoulder. GHS was defined as 

shoulder instability and partil dislocation of the shoulder joint of more than one fingerbreath during a 

physical examination. Experimental group performed bedside shoulder exercises adminisred by caregivers 

for 3weeks. during the exercises, a caregiver supported the sbject's soulder, elbow, and wrist and assisted the 

subject in perform a precise shoulder exercise while minimizing GHS. Thy provided feedback and helped the 

patient correct his or her posture during the exercises. An age-, stroke lesion-, and shoulder motr 

power-matchedcnrol group were enrolled. Manual function test (MFT), Fugl-Meyer scale (FMS), manual 

muscle test and modified Ashworth scale were used to ssess shoulder functions. Rdiooic findings of GHS were 

measued. All evaluations were measuredbefore and after 3-week treatment.   

Results: Forty-three patients in the experimental group and fifty patients in the control groups were enrolled. 

When compared with control group, experimental group showed significantly more improvement in the 

scores of MFT and FMS, and radiologic findings of GHS. Bedside shoulder exercise was more effective when 

a patient's shoulder motor power grade was better than poor and the caregiver's compliance was high.   

Conclusions: Bedside shoulder exercises administered by caregivers to subacute stroke patients are effective 

for improving both shoulder function and radiologic findings of GHS. This protocol is simple, no costs, and 

feasible in clinical settings. Bedside shoulder exercises might be a helpful therapeutic option to enhance 

shoulder function in stroke patients. 
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Purpose: Botulinum neurotoxin type A (BoNT/A) has been widely used to decrease spasticity and enhance 

function in stroke patients with upper limb spasticity. In the current study, we investigated a new BoNT/A, 

termed letibotulinumtoxinA (Botulax®) and compared its efficacy and safety for post-stroke upper limb 
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spasticity with that of onabotulinumtoxinA (Botox®).

Methods: A total of 187 stroke patients with upper limb spasticity were recruited and randomized into the 

Botulax group (n=95) and Botox group (n=92). We evaluated primary outcome using the modified 

Ashworth scale (MAS) for wrist flexors at Week 4 and secondary outcome using MAS for wrist flexors, elbow 

flexors, finger flexors, and thumb flexors as well as Global Assessment in spasticity, Disability Assessment 

Scale (DAS), and Caregiver Burden Scale at baseline, 4, 8, and 12 weeks. Safety measures were also monitored 

during the study period. 

Results: In efficacy measures, both groups demonstrated significant improvements with respect to MAS, 

Global Assessment in spasticity, DAS, and Caregiver Burden Scale during the study periods (p<0.05), and no 

significant difference was observed between the two groups (p>0.05). Safety measures also showed no 

significant differences between the two groups (p>0.05). 

Conclusions: According to our results, the efficacy and safety of Botulax were comparable with those of 

Botox for upper limb spasticity in post-stoke patients. 
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Purpose: Neuromuscular magnetic stimulation (NMMS) generating an electric field below the body surface 

relatively, can stimulate the neuromuscular system deep with less pain. NMES is used as a nonvolitional 

assessment technique of quadriceps muscle strengthand endurance This study was performed to compare 

isometric muscle power and ambulatory function after application of NMMS and neuromuscular electrical 

stimulation (NMES) in subacute hemiplegic patients.

Methods: Total 40 patients randomly assigned this study. Quadriceps stimulation was performed 20 

minutes/sesson, twice a day, five days a week for 4 weeks in each group. NMMS were applied using Medtronic 

Magpro R30, with 12 cm diameter circular coil, at 10 Hz for 5 seconds, 25 seconds resting time, and total 

1,500 pulse. NMES were applied at maximally tolerable level intensity. Isometric quadriceps muscle strength 

using Biodex (Biodex Medical System, New York, USA) and EMG activities during maximal isometric 

contraction were measured before and after stimulation and 4 weeks later. Secondary outcome measured 

using Fugl-Meyer motor score(FMS), Functional Ambulation Category(FAC), 10 meter walking 

time(10MWT), and Korean Berg Balance Scale(BBS). 

Results: 36 subacute hemiplegic subjects (22 men, 14 women and 30 infaction, 6 hemorrhage) with 

quadriceps muscle weakness were finally analyzed with NMMS (n=19) and NMES (n=17) group. After 4 

weeks treatment, and follow up (4weeks after end of treatment), quadriceps muscle power and EMG 

activities were significantly improved in both groups with no significant difference between groups. FMS, 

FAC, 10MWT and BBS score were also improved in both groups with no difference between groups. 

Conclusions: 

NMMS is a potential alternative treatment to NMES in improvement walking ability and strengthening of 

muscle power. We can use NMMS clinically in stroke patient and expand indications from other diseases that 

cause muscle weakness, as well as stroke in future. 
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Variable

Success group

(n=56)

Failure group

(n=20)

p-value

( p*<.05) 
Sex Female/Male 14/42 9/11 .10  
Age  60.1±10.5 67.1±12.6 .03*
Onset Acute/Chronic 43/13 13/7 .30
Pneumonia history No/Yes 45/11 15/5 .43
Cause of brain lesion Stroke 46 13 .27

Brain tumor 5 3
Traumatic brain injury 5 4

Gag reflex

             

Decreased gag reflex 51(91.1%) 19(95.0%) 1.0
No gag reflex 5(8.9%) 1(5.0%)

K-MMSE  23.8±7.6 18.9±9.4 .05*
Follow up command 1 step 3(5.4%) 3(15%) .05*

2 steps 7(12.5%) 5(25%)
3 steps 46(82.1%) 12(60%)

Location of brain lesion Supra-tentorium 15(26.8%) 10(50.0%) .06
Infra-tentorium 41(73.2%) 10(50.0%)

K-MMSE: Korean version of Mini-mental status examination;

 *p<0.05 . Fisher’s exact test, linear by linear association. 

Table 1. Characteristics of study patients

Purpose: Intermittent oro-esophageal (OE) tube feeding was introduced in 1988 by Campbell-Taylor et al. 

Previous study reported that OE tube improved aspiration and swallowing function and reduced pneumonia 

and reflux. However, the indication of OE tube in dysphgia patients with brain lesion is still unclear. That 

serves as the limitation of choosing dysphagic patient treated with OE tube. The purpose of this study was to 

evaluate clinical factor associated OE tube treatment and suggest clinical predictors of OE tube feeding 

success.

Methods: Dysphagia patients that were hospitalized in the rehabilitation department of from January 2005 

to December 2014 were reviewed. Total 135 appropriate patients received OE tube treatment were divided 

into two groups based on success or failure of OE tube insertion. We assessed the patients' Korean version 

mini-mental status examination (K-MMSE) score and follow up command step for cognitive function, video 
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Cause n(%)
No tolerance for Gag reflex 8(42.1%)
Refuse or noncooperation 6(31.6%)
Failure of swallowing OE tube 5(26.3%)
Total OE tube feeding failure patients, n=19; one patient was discharged during treatment.

Table 2. Causes of OE tube feeding failure 

 Number of patients Number of failure Odds ratio
(95% CI)

p-value
( p*<.05)

Total 76 20(26.3%)   
Age   1.2(1.04~1.20) .00*
Sex(male) 53 11(20.8%) .4(.08~1.66) .19
K-MMSE   .9(.86~.99) .03*
Cause of brain lesion      
Stroke 59 13(22.0%) 1.0 .03*
Brain tumor 8 3(37.5%) 28.9(2.2~370)  
Traumatic brain injury 9 4(44.4%) 2.9(.6~15.1)  

K-MMSE: Korean version of Mini-mental status examination :

 *p<0.05 . Correlations among Multiple variables and OE-tube failure by Multiple logistic regression analysis.

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

fluoroscopic swallowing study (VFSS) findings, interval from OE tube treatment to OE tube feeding, reasons 

of OE tube training failure and pneumonia history. 

Results: 372 patients were reviewed and a total of 76 appropriate patients selected in this study. 56 patients 

were success group and 20 patients were failure group. The clinical characteristics of two groups is shown in 

Table 1. By comparing the variables in each groups, there were significant differences between the two groups 

in age, MMSE and follow up command. There were no significant differences in gag reflex and cause of brain 

lesion, but location of brain lesion showed statistical trends. Gag reflex (42.1%) was primary reason of OE 

tube failure. The reasons of OE tube failure are shown in Table 2. Multiple logistic regression analysis of the 

clinical features of the patients with dysphagia (success group versus failure group) was performed (Table 3). 

Age, K-MMSE and cause of dysphagia emerged as the three main predictors of OE tube failure. 

Conclusions: The result of our study suggest that among the factors that affect dysphagia, younger age, 

higher cognition level, and stroke cause of the dysphagia may improve OE tube feeding success rate in 

patients with severe dysphagia. Follow up command, location of lesion, and severity of gag reflex makes little 

difference whether patient is using OE tube or not. When we make a decision whether to try OE tube feeding 

or not, it would be necessary to consider the patient's cognitive level and age. 
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Purpose: To find factors affecting early recovery of balance function in stroke patients.

Methods: Medical records of 362 stroke patients admitted to rehabilitation department from May 1, 2014 to 

April 31, 2015 were reviewed retrospectively. Patients were included if Berg balance scale (BBS) was reported 

below 20 points of at initial evaluation, and improvement to acceptable balance (>20 points) until 2 months 

after transfer to rehabilitation department. Of 362 cases reviewed, 52 patients were ultimately included. And, 

they were divided into 2 groups (early recovery group, who improved within 4 weeks from the onset; late 

recovery group who improved after 4 weeks from the onset. Demographic, clinical characteristics, 

rehabilitation characteristics, and electrophysiological data were compared.   

Results: Twenty out of 52 patients were enrolled to the early recovery group. There was no significant 

difference between 2 groups in age, sex, lesion side, stroke location, TOAST classification, initial treatment, 

motor evoked potential of lower extremities, modified rankin scale (mRS). Patients with early recovery in 

balance function were more frequent in ischemic stroke (85.0%) than hemorrhagic stroke (15.0%) (p<0.05). 

Patients with late recovery tended to be complete lesion in tibial somatosensory evoked potential (SSEP) than 

those with early recovery (p<0.05). Time from onset to transfer in rehabilitation department was significantly 

shorter in stroke patients with early recovery (p<0.05). 

Conclusions: Our study suggests that recovery rate of balance function was slow for patients with 

hemorrhagic stroke. And slow recovery can be thought by SSEP of lower extremities which was considered 

for the predictive factor in recovery of balance function. The significant delay of transfer time to the 

rehabilitation department can attribute the slow recovery. Further studies with a larger sample size are needed 

for generalized conclusions. 
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Purpose: Impaired respiratory function is commonly observed in stroke patients. Respiratory function plays 

important role in exercise capacity and preventing aspiration pneumonia. The purpose of this study is to find 

out the efficacy of bed-side pulmonary rehabilitation in stroke patients. 

Methods: This prospective, randomized controlled trial study was conducted from May 1, 2015 to July 2016. 

Thirty-two in-patients with stroke (17 men, 15 women) were recruited and randomly allocated in to the 

experimental (n=16) and control groups (n=16). Patients who was diagnosed as first episode of stroke during 

the previous 6 months with ability to understand and follow simple instructions were included. Patients who 

had a history of persisting cardiopulmonary disease, severe facial palsy or oral apraxia were excluded. Both 

groups participated in a conventional stroke rehabilitation program. For the same time, the experimental 

group performed bed-side pulmonary rehabilitation protocol twice a day for 3 weeks. These are as follows: 1) 

10 minutes of breath stacking exercise, 2) 10 minutes of using incentive spirometer (Hyupsung, Korea), 3) 10 

minutes of using Acapella vibratory positive expiratory pressure device (Smith Medical, USA). Forced vital 

capacity (FVC), forced expiratory volume at 1 second (FEV1), FEV1/FVC, and peak flow were measured at 

before and after training. Incidence of aspiration pneumonia were also measured. 

Results: The experimental group showed significantly improved on FVC, FEV1 and peak flow compared to 

the control group (p<0.05), while no significant difference in FEV1/FVC was noted after the pulmonary 

rehabilitation. Also two patients in control group was diagnosed as aspiration pneumonia, while no patient in 

experimental group was suffered from it during the study period. No adverse events occurred. 

Conclusions: Short-term effects of the bed-side pulmonary rehabilitation on respiratory muscle function 

were observed in this preliminary study. This study suggests that respiratory muscle training might improve 

cough effectiveness and reduce the risk of stroke-associated pneumonia. 
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Purpose: To identify the potential predictors of aerobic capacity in subacute stroke patients among general 

parameters, ambulatory function, balance and muscular strength.

Methods: One hundred subacute stroke patents were enrolled from June, 2014 to June, 2016. Ambulatory 

function was assessed by gait speed (10m walk test velocity: 10MWV) and endurance (6 minutes walk 

distance: 6MWD). Balance function was evaluated by the Berg Balance Scale score (BBS). The isometric 

muscular strengths of bilateral knee extensors, and flexors (paretic quadriceps: Qparetic, non-paretic 

quadriceps: Qsound, paretic hamstring: Hparetic, non-paretic hamstring: Hsound) were measured using an 

isokinetic dynamometer. Cardiovascular fitness (peak aerobic capacity: VO2peak) was evaluated using an 

expired gas analyzer. 

Results: VO2peak was significantly correlated with gender, body mass index (BMI), BBS, Qparetic, Qsound, 

Hparetic, Hsound,10m walk test velocity (10WTV) and 6 minutes walk distance (6MWD). In the linear 

regression analyses, paretic knee isometric extensor strength (p=0.007), 10MWV and BMI are independent 

predictors of aerobic capacity (R2=0.542). 

Conclusions: Our results reveal that body mass index, gait speed and paretic knee extensor isometric strength 

were strong predictors of aerobic capacity in subacute stroke patients. Therefore, a comprehensive functional 

assessment and treatment, focused on improving gait speed and muscular strength should be provided in 

subacute stroke patients. 
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Purpose: Recovery of postural stability following a stroke is an important factor for quality of life and 

functional improvement. Previous studies proved standing frame exercise was effective for improving 

upright standing capacity. During standing frame exercise, it is important to induce weight bearing exercise 

on their affected side. Previous studies revealed that functional electrical stimulation (FES) can improve 

sensory feedback and increase motor power by muscle activation. Thus we hypothesized that if FES and 

standing frame exercise were applied simultaneously, the patients would have better outcome in postural 

stability.  The aim of our study is to investigate the therapeutic effects of combination FES and standing frame 

training for standing balance in subacute stroke patients.

Methods: Patients who had hemiparesis and postural instability after unilateral MCA territory CVA were 

enrolled. They were randomly assigned to one of two groups; study group underwent FES on the quadriceps 

and tibialis anterior muscle with standing balance training simultaneously. And control group received 

standing frame training and FES separately. All participants received30 sessions of standing frame training 

and FES therapy and conventional physical therapy. Stability index in balance masterR (Biodex, New York, 

U.S.A) and berg balance scale (BBS) were used to assess standing stability and balance. To evaluate patients 

’physical and cognitive function, manual muscle test (MMT), Korean version of modified Barthel 

index(K-MBI), and Korean version of mini mental status examination(K-MMSE) were used. To evaluate 

visuospatial function, motor-free visual perception test (MVPT), albert, and star cancellation test was 

measured. All evaluations were measured before and after 3 week rehabilitation program. 

Results: Twenty patients were enrolled in this study, 10 patients in study group and 10 in control group. Table 

1 shows the baseline characteristics of enrolled patients. There were no statistical differences between groups. 

After treatment, all groups showed improvement in the scores postural stability, physical and cognitive 

functions. When changes of postural stability were compared between two groups, study group showed more 

significantly improvement than control group on the scores of BBS and Balance master (p<0.05).

Conclusions: In this study, we found the therapeutic effectiveness of combined therapy of FES and standing 

frame in subacute stroke patients. This protocol could save times, and is easy to apply in the clinical setting. 

Thus, This combined therapy could be useful method for standing balance in subacute stroke patients. 
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Purpose: Medical treatment and chiropractic care is a common management sought by patients with 

headache. As some patients, especially with chronic headache, may not benefit from this care, clinicians must 

be aware of alternative management options. Botulinum toxin therapy has more recently become a common 

treatment for chronic headache. Mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes 

(MELAS) syndrome is one of the most frequent maternally inherited mitochondrial disorders. Recurrent 

headaches are typical in individuals with MELAS syndrome and suspected to have association with 

stroke-like episodes. Here we present a case of 15-year-old male with MELAS syndrome, who suffers from 

recurrent headaches and receives help from botulinum toxin injection.

Methods: After trials of medication therapy, chiropractic manipulation and trigger point injection for 

several years, he was treated with Botox-A. Botox injection was repeated after an interval of 2 months. 

Results: Chronic headache was relieved following the initial treatment that lasted up to 2 months and he has 

since undergone a subsequent trial of Botox injection with the same result. No side effects were experienced. 

Conclusions: This case suggests botulinum toxin injection is a safe and effective treatment for recurrent 

chronic headaches in adolescent patient with cerebrovascular disease. 
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Purpose: This study aims to investigate the validity of newly developed Seoul Categorical Naming 

Test(SCNT), and also investigate the categorical naming deficit of stroke patients using SCNT.

Methods: Subjects A hundred and forty-four patients with stroke were participated in this study (66 females 

and 80 males, mean age=58.69, SD=12.93). All the participants were diagnosed with infarction or 

hemorrhage before participation. Materials SCNT is consisted of 80 black-and-white line-drawings, and all 

the items are divided into five categories (Natural object, Man-made, Body part, Job-Action, Others). 

Procedures Each participant was tested individually and instructed to tell the name of the picture in a word. 

When patients showed accurate response or corrected errors right after the wrong response, then the 

response was regarded as correct answer. Statistical Analysis To investigate the validity of the SCNT, 

correlation analysis between SCNT score and Korean-The Western Aphasia Battery (K-WAB) score was 

conducted. One-way ANOVA was also conducted to find out categorical deficit pattern by patients’ 



ICSU & ICAS Joint Conference 2016

371 

demographic information (age, education, stroke type, etc.). 

Results: The correlation analysis result showed statistically significant positive correlation between SCNT 

score and AQ from K-WAB (r=.89, p<.01). And the correlation between SCNT score and Naming score of 

K-WAB showed positive correlation (figure1-1, r=.90, p<.01). The ROC curve showed 58.5 as a cut-off score 

at 93.8% sensitivity and 95.0% specificity level (figure 1-2). There was no significant difference in SCNT 

score by age group or education level. The SCNT score showed difference between infarction patients and 

hemorrhage patients (F(1,143)=5.0162, p=.027), however, there was no significant SCNT score difference 

between patients with left-side lesion and patients with right-side lesion. All the patients showed better 

performance in nature object category than man-made objects [(F1,143)=24.37, p<.01].  

Conclusions: SCNT is a useful examination tool in clinical fields to identify language ability of stroke 

patients, especially in naming skill. And it is useful tool that can be used to test the language skill not only in 

word level but also in category level. But more sophisticated analysis with all five categories will be needed for 

further study. This work was supported by the National Research Foundation of Korea funded by the Korean 

Government (NRF-2013S1A3A2043454).  



372

CYP2C19 Gene Polymorphism and Platelet Responsiveness to 
Clopidogrel in Korean Patients with Ischemic Stroke 

Minki Kim, Sun Young Im, Jae-sung Lim, Mi Sun Oh, Kyung-ho Yu, Byung-chul Lee

Department of Neurology, Hallym University College of Medicine, Anyang, Korea  

Poster 271

Purpose: The cytochrome P450 2C19 (CYP2C19) gene polymorphism plays determinant role in the 

metabolism of clopidogrel and influences its antiplatelet effect. The aims of this study were to determine the 

prevalence of clinically relevant allele variants (CYP2C19*1, CYP2C19*2, and CYP2C19*3) and the 

association of CYP2C19 polymorphisms and the antiplatelet effect of clopidogrel in ischemic stroke patients.

Methods: The CYP2C19 gene genotype were determined in ischemic stroke patients who received 

clopidogrel between April 1, 2010, and March, 31, 2013. The results of CYP2C19 gene polymorphism were 

divided into three categories: CYP2C19*1/*1(wild type) as Extensive metabolizers (EMs), CYP2C19*1/*2 

and *1/*3(heterozygous) as intermediate metabolizers (IM), and poor metabolizers (PMs) included 

CYP2C19*2/*2, *3/*3(homozygous), *2/*3. The platelet response was tested using VerifyNow P2Y12 assay. 

The values of this test were composed of platelet function base (BASE), P2Y12 reaction unit (PRU) and 

inhibition (%). 

Results: A total of 285 patients(mean age, 68.5±11.5 and male, 56.1%) were evaluated. On the basis of 

CYP2C19 genotype, 112 patients (39.3%) were grouped as EMs, 133 patients (46.7%) as IMs and 40 patients 

(14.0%) as PMs. Among three groups, there were no significant differences in the clinical information of 

patients such as age, sex, body mass index, systolic and diastolic blood pressure at first visit, risk 

factors(diabetes mellitus, hypertension, dyslipidemia, smoking) and the laboratory findings(leukocyte 

count, platelet count, hemoglobin, fasting blood glucose, total cholesterol). The three groups were not 

significantly different in the values of BASE. However, the inhibition percentage of platelet aggregation by 

clopidogrel was significantly higher in EMs (38.2±22.7%) compared with PMs (19.4±14.8%) (p<0.0001) or 

IMs (27.8±19.7%) (p<0.0001). The PRU was 188.9±82.3 in EMs, 218.4±73.5 in IMs (p=0.003vs EMs) and 

242.6±61.4 in PMs (p<0.0001 vs EMs) respectively. 

Conclusions: In this study, the prevalence of poor metabolizer of CYP2C19 was comparable to other Asian 

study , higher than white population. The CYP2C19(*2, *3) loss-of-function allele was associated with 

decrease in platelet responsiveness to clopidogrel in ischemic stroke patients. However, there need to further 

elucidate the clinical implication of these findings for the antiplatelet therapy for secondary prevention of 

ischemic stroke in the future. 
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Purpose: A case presentation of progressive intracranial stenosis and recurrent ischemic stroke in the 

hypereosinophilia focusing on the pathogenetic mechanism of stroke.

Methods: Hypereosinophilia can be caused by numerous allergic, infectious, and neoplastic disorders. It can 

cause ischemic stroke. Although cardioembolism is acknowledged as the most common etiology for stroke, 

the pathogenesis could be heterogeneous. Herein we describe a patient with hypereosnophillia with 

progressive intracranial stenosis and recurrent strokes. 

Results: The four ischemic stroke occurred in a 67-year-old man for two years. He smoked 1-2 cigarettes per 

day, but denied a history of hypertension, diabetes, or asthma. MR angiography and conventional 

angiography showed progressive bilateral MCA stenosis. MRI showed recurrent MCA territorial thrombotic 

and embolic infarction. Transthoracic and transesophageal echocardiography were normal. Initial eosinophil 

count was 741/uL and 15 months follow up count was 2,247/uL. Autoimmune laboratory tests including 

ANA, ANCA, and anti Ro/La Ab were all negative. Serum protein electrophoresis reveled a 

polyclonalgammopathy. We couldn’t perform further evaluation because of his refusal. 

Conclusions: Although the cause of hypereosinophilia and polycronal gammopathy couldn’t be revealed, 

cerebrovascular wall damage inflicted by eosinophilia may be the pathogenesis of the thromboembolic 

strokes in this case 
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Background: Reversible cerebral vasoconstriction syndrome(RCVS), characterized with recurrent 

thunderclap headache and reversible multifocal segmental vasoconstriction of cerebral arteries, may be 

associated with ischemic stroke. There were some case reports of secondary RCVS after massive red blood 

cells (RBCs) transfusion. However, to the best of our knowledge, RCVS triggered by severe anemia before 

RBCs transfusion has not previously been reported in the literature. We reported a case of acute ischemic 

stroke in a patient with severe anemia-induced RCVS.

Case: A previously healthy 50-year-old woman experienced sudden severe headache and subsequently 

developed left hemiparesis, dysarthria, and hypoesthesia. She had severe anemia (Hb level 5.5 g/dl) caused by 

primary menorrhagia. She did not receive RBCs transfusion before the admission of our hospital. A 

diffusion-weighted magnetic resonance (MR) imaging showed acute cortical and subcortical infarction in 

the right middle cerebral artery (MCA) territory. MR angiography demonstrated multifocal segmental 

constrictions and dilatations of multiple intracranial cerebral vessels including bilateral distal intracranial 

carotid arteries, MCAs, and anterior cerebral arteries. Laboratory studies showed no evidence of 

autoimmune disease, systemic vacuities, CNS arteritis. She had no predisposing conditions associated with 

RCVS. She received RBCs transfusion (a total of 1440 mL) over a period of 4 days, which increased her 

hemoglobin level to 9.5 g/dl. Follow-up brain computed tomography angiography performed 9 days later 

showed the resolution of the vasoconstrictions of cerebral arteries, suggesting RCVS.

Conclusions or comments: Although the exact mechanism of anemia-induced RCVS is unknown, severe 

anemia might be a precipitant of RCVS in this case. This is the first report of ischemic stroke probably due to 

RCVS triggered by severe anemia. 
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Purpose: Diabetes is a well-established risk factor of ischemic stroke and is known to raise the stroke risk 1.5 

to 3 times. There were numerous previous studies showing the relationship between parameters for glycemic 

status and future outcome. However, studies focusing on the differences of its impact by stroke subtypes are 

lacking.

Methods: Ischemic stroke patients who admitted to Seoul National University hospital stroke center from 

year 2002 to 2015 within 7 days after onset and determined with clear stroke subtypes (large artery disease 

(LAD), small vessel occlusion (SVO) and cardioembolism (CE)) were consecutively enrolled to this study. 

Fasting blood sugar (FBS) and serum HbA1c level were checked at the day after admission following at least 

8 hours of fasting. Patients were categorized for glycemic status by 3 aspects; 1) clinical diagnosis (normal, 

prediabetes, diabetes) considering previous diagnosis and lab results at admission, 2) FBS, and 3) HbA1c 

regardless of previous diagnosis. Initial NIH Stroke Scale scores dichotomized as mild (0-4) vs. moderate to 

severe (5≤) and modified Rankin Scale scores at discharge divided as good (0-1) vs. others were evaluated for 

glycemic status and stroke subtypes. 

Results: A total of 2,595 patients were subjected to final analysis. After adjusting covariates, patients with 

diabetes had higher risk of moderate to severe stroke (Adjusted OR 1.410, 95% CI 1.101-1.805). When 

stratified with stroke subtypes, only the patients with CE showed to have increased risk for more severe stroke 

(Adjusted OR 1.739, 95% CI 1.076-2.811). However clinical diagnosis was not associated with good outcome 

at discharge after adjusting stroke severity and other covariates regardless of stroke subtype. For laboratory 

parameters, FBS in prediabetes and diabetes range but not HbA1c was associated with stroke severity in 

patients with LAD or CE, while FBS in diabetes range remained to be associated with lesser good outcome at 

discharge in only CE patients after further adjustment (Adjusted OR 0.597, 95% CI 0.361-0.987). 

Conclusions: This study shows that clinical diagnosis of diabetes and the ranges of laboratory parameters are 

associated with stroke severity and functional outcome while the impact differs among stroke subtypes. 



ICSU & ICAS Joint Conference 2016

376

Especially higher FBS, which represents acute hyperglycemic state, elevates the risk of moderate to severe 

stroke and poor functional outcome in CE strokes. Attenuation of the collateral circulation due to 

hyperglycemia might explain the association in embolic strokes. 
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Purpose: Some patients with lacunar infarction have transient ischemic attacks (TIAs) before stroke. 

However, the mechanism and prognostic value of the prior TIAs is not clear. We assessed the associated 

factors and the prognostic value related to preceding TIAs in acute lacunar stroke. 

Methods: We enrolled 314 patients with acute lacunar infarction, defined by clinical and radiological criteria 

according to TOAST (Trial of Org 10172 in Acute Stroke Treatment), among 1424 patients admitted 

consecutively to hospital for first-ever ischemic stroke. The patients were divided into two groups on the basis 

of the presence or absence of prior TIAs. Clinical data and MR imaging from patients with preceding TIAs 

were compared with those who did not have TIAs. 

Results: Fifty-eight (58) patients (18.5%) had a history of preceding TIAs. These patients had 104 TIAs 

(mean, 1.8; range, 1 to 5). The interval between TIA and stroke was less than 24 hours in most patients 

(89.1%). Diabetes mellitus was more often found in patients with TIAs than in patients without TIAs (34/58 

(58.6%) vs. 70/256 (27.8%), p<0.05). Initial clinical syndrome and initial National Institute of Health Stroke 

Scale score showed no difference between the two patient groups. Measured longest lesion diameters on 

DWI-MR were smaller in patients with TIAs than in patients without TIAs (7.8±2.7 vs. 10.8±3.0 cm, 

p<0.05). However, the proportion of patients with TIAs who had a favorable outcome (modified Rankin 

scale 0 or 1) after 3 months was similar to that in patients with no prior TIAs (62.5% vs. 57.7%, p=0.35). 

Conclusions: Diabetes mellitus may cause microatheromatous change in small perforating arteries. The 

mechanism of lacunar TIA is most likely to be related to local hemodynamic factors in small perforating 

arteries caused by micro-atheromatous change. Our results did not determine if preceding TIAs had 

prognostic value. Further study is needed with large numbers of patients to extend these findings. 
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Purpose: To investigate the association between clinical and radiological characteristics of ischemic stroke 

patients with cancer and coagulation factors

Methods: Data were extracted from a prospectively collected hospital-based stroke registry (Korea 

University Stroke Registry - Guro and Ansan arm) from June 2011 to June 2013. Imaging-based diagnosed 

acute ischemic stroke patients were selected for analysis. Routine cardiac work-up including 

electrocardiography (EKG), Holter monitoring and transthoracic echocardiography were, if possible, 

performed. Serum levels of coagulation factors such as D-dimer, fibrinogen, FDP (fibrinogen degradation 

products), Protein C & S activity, Factors II, V, VII, IX, X, XI, XII & XIII were also collected. Especially, serum 

level of FDP (ug/dL) was grouped as negative vs. ≤ 20 vs. > 20. Diffuse encephalopathy symptom was defined 

as encephalopathy consisting of uncooperative or obtunded or unresponsive mental-status or disorientation. 

Ischemic lesion on initial brain imaging was divided into uni-anterior, bi-anterior, posterior only, bi-anterior, 

and anterior + posterior circulation. Multiple lesions in multiple vascular territories (MLs) was defined to 

multiple lesions in regions extending single vascular circulation. 

Results: Forty-seven patients (mean age 70.68 ± 8.84 years: female 38.3%) were included. Cancer mostly 

preceded to stroke (time duration from diagnosis of cancer to stroke onset; median [range] 8 [-0.5 - 86.5] 

month). Solid cancer was most frequently observed than hematologic cancer (95.7%). Among them, gastric 

and lung cancer were more prevalent (27.7% and 23.4%; respectively). Although their stroke severity seemed 

mild (median [interquartile range] of initial NIHSS, 3.5 [1-10.25]), atypical feature of diffuse 

encephalopathy (21.3%) was commonly presented by initial symptom. Those with such a feature had a lower 

activity of Protein S and lower level of LDL cholesterol (p=0.04 and 0.005, respectively). MLs were associated 

with diffuse encephalopathy symptom and serum FDP (p=0.011 and <.001, respectively), however, not atrial 

fibrillation (p=0.319). Especially, such imaging pattern was observed gradually with increase of FDP level (p 

for trend <.001). 

Conclusions: This study showed that the clinical and radiologic characteristics in cancer-related stroke 

corresponded to specific coagulation factor, suggesting that pathophysiologic mechanism of these stroke was 

possibly attributed to hyper-coagulable state. 
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Purpose: Postpartum reversible cerebral vasoconstriction syndrome (RCVS) is a rare condition. The 

diagnosis of RCVS can be made by clinical symptom with segmental vasoconstriction of cerebral arteries 

demonstrated by angiography. Posterior reversible encephalopathy syndrome (PRES) is also a rare condition, 

and pregnancy related hypertension can predispose to PRES.

Methods: We report 2 cases of postpartum RCVS combined with PRES presented in normotensive women. 

Results: Case 1 A 40-year-old primipara woman presented emergency room (ER) with severe headache after 

delivery. Headache had been persisted for 1 week. She underwent Caesarian section due to failed induction 

delivery with oxytocin. Excepting twice of habitual abortion, any medical disease or pregnancy-related 

hypertension histories were all denied. At presenting ER, blood pressure was normal. There was not focal 

neurologic deficit. Brain MRI showed multifocal T2 high signal intensity lesions in the both basal ganglia and 

parieto-occipital area. MR angiography showed multifocal luminal narrowing in both extracranial and 

intracranial arteries. Intravenous nimodipine was administrated and she discharged 2 weeks later without 

any symptom. On MRI and MRA performed after 3 months, the parenchymal lesions and vessel stenosis 

were completely resolved. Case 2 A 36-year-old postpartum woman presented ER with transient right side 

weakness. She delivered 3rd baby 10 days ago with normal spontaneous vaginal delivery, but visited our 

hospital due to excessive vaginal bleeding. At that time, intravenous prostaglandin E2 was administrated. At 

ER, blood pressure was normal and there was no focal neurologic deficit. Brain MRI showed multiple 

T2-high signal intensity lesions in the bilateral cerebral cortex with DWI-high signal intensity area in right 

parietal lobe. MRA showed multiple luminal narrowing of the intracranial arteries. Intraarterial 

administration of nimodipine was undergone to treat severe vasospasm. One week later, she complained 

right leg weakness again. On follow up DWI, high signal intensity lesions in the splenium of corpus callosum, 

left parietofrontal area were newly noted. She discharged 10 days later without any neurologic deficit with 

intravenous nimodipine therapy. Brain MRI after 5 months showed only focal encephalomalacia in right 

parietal cortex. Other parenchymal lesions and multiple stenosis were completely resolved. 
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Conclusions: In the present cases, both patients were administrated vasoreactive agents after delivery. Even 

though postpartum RCVS combined with PRES is a rare condition, vasoreactive agents may precipitate these 

condition in normotensive para. Early suspicion and evaluation is needed for the postpartum women with 

severe headache. 
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Purpose: Retrieved thrombus obtained after intraarterial thrombectomy (IAT) showed variable microscopic 

characteristics due to difference compositions of red blood cells (RBC), white blood cells (WBC), other 

components including fibrin and platelets, etc. We analyzed whether the histologic composition of retrieved 

thrombus related with successful recanalization obtained during IAT.

Methods: We analyzed histologic and angiographic findings of 70 retrieved thrombi obtained from 25 

patients (large-artery atherosclerosis, 6; cardioembolism, 12; undetermined etiology, 7 patients), who 

received IAT to recanalize the occluded intracranial vessels. To measure the composition of RBC, WBC, and 

congregated-fibrin/platelet, first, individual thrombus was stained with hematoxylin-eosin (H&E). Then, 

positive pixels of individual RBC, WBC, and congregated-fibrin/platelet were measured on H&E-stained 

tissues using semiautomated quantitative analysis (Aperio scanscope, ver. 12.2, Leica Biosystems). Finally, 

differences of the composition were compared by the achievement of successful recanalization defined as 2b 

or 3 of the Thrombolysis in Cerebral Infarction grade  system as well as pathomechanisms of the stroke. 

Results: RBC composition was higher in the thrombus obtained during complete recanalization (31.87%) 

than no-recanalization (23.01%) after the thrombus collection (p=0.027, Mann-Whitney test). Instead, 

composition of congregated-fibrin/platelet was lower in the complete-recanalization (64.33%) than the 

no-recanalization thrombus (73.37%) (p=0.020, Mann-Whitney test). On composition comparison by the 

stroke pathomechanisms, RBC composition (large-artery atherosclerosis, 36.85% vs. cardioembolism, 

40.29% vs. undetermined etiology, 17.93%, p=0.066, Kruskal-Wallis test) and congregated-fibrin/platelet 

composition (58.18% vs. 56.28% vs. 78.83%, p=0.053) showed trends of composition differences between 

groups. 

Conclusions: The present study showed that the high RBC and low fibrin/platelet composition related with 

successful recanalization obtained during IAT. Instead, RBC and fibrin/platelet composition was not 
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significantly different by the pathomechanism of stroke. These findings suggested that RBC-rich thrombus 

developed in the occluded vessel is more beneficial to recanalize the occlusion rather than the 

platelet/fibrin-rich thrombus. 
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Purpose: Hypertensive encephalopathy is clinical syndrome of diffuse cerebral dysfunction presenting as 

headache, confusion, seizure, and stupor. It is known to be result of arterial dilatation and subsequent 

blood-brain-barrier disruption by severe hypertension.     

Methods: We experienced a unilateral hypertensive encephalopathy in contralateral tight stenosis of internal 

carotid artery (ICA) and describe the case for future clinical decision.  

Results: A 72 year-old female patient with history of hypertension and diabetes visited our emergency 

department with chief complaint of left leg weakness which developed on awakening that morning. Brain 

MRI including DWI showed multiple rosary pattern acute infarctions in right middle cerebral artery 

borderzone area, and MR angiography revealed tight stenosis of right proximal ICA. Her systolic blood 

pressure raised up between 150-180mmHg, which we did not try to control due to the concern for the right 

carotid territory perfusion. For the purpose of carotid endarterectomy,  conventional angiography was 

performed next morning, which showed the same tight proximal ICA stenosis in right and mild stenosis and 

ulcerated plaque of left proximal ICA. In addition, no collateral flow through circle of Willis was notice 

between right and left carotid circulation. Baseline and diamox SPECT was soon followed after angiography, 

and the result was unremarkable. After Diamox SPECT, patient status deteriorated rapidly. Her mental status 

changed from alert to confusion and also she became mutistic, with no response to verbal command. Right 

hemiparesis newly appeared and her blood pressure raised up to 200mmHg once. On that night, generalized 

tonic clonic seizure developed. Brain MRI was repeated and there was new small DWI lesion along the 

cortical gyrus of left frontal cortex. At first, we suspected embolic infarct from ulcerated plaque in left ICA, 

but the lesion size was too small to explain global dysfunction of left hemisphere. So we suspected 

hypertensive encephalopathy of left hemisphere, which aggravated by vasodilatory stimulus of Diamox. To 

relieve this situation, we performed carotid endarterectomy of right ICA on next day. After the surgery, her 

blood pressure soon normalized below 150mmHg, and also her symptom disappeared with alert mentation 

and communication with no weakness. This clinical course matches well with hypertensive encephalopathy 

in left hemisphere.  
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Conclusions: This is the first description of unilateral hypertensive encephalopathy in contralateral 

hemodynamic stroke. Though rarely possible, this situation can be repeated again in clinical practice, and 

should be properly diagnosed and managed. 
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Introduction: Tacrolimus, calcineurin inhibitors, is an immunosuppressant agent preventing organ 

transplant rejection. While mild symptoms such as tremor, headache and dizziness are common as adverse 

effects of Tacrolimus, severe complications including status epilepticus and encephalopathy were rarely 

reported. This is a case of tacrolimus induced encephalopathy presenting stroke mimic.  

Case report: Sixty four year-old diabetic women admitted with sudden onset of dysarthria, the right 

hemiparesis when she woke up in the morning. Brain MRI showed cortical restriction of the left middle 

cerebral artery territory on diffusion weighted MRI with correlation of ADC map, but stenotic or occlusive 

lesion was not noted on MR angiography. On the past history, she had the liver transplantation for the hepatic 

failure due to severe liver cirrhosis 6months ago and has been taking tacrolimus 1.5mg twice a day for 

immune suppressive therapy. The embolic sources were not detected in the cardiac evaluation such as 

echocardiogram and holter monitoring. Under the diagnosis of ESUS(embolic stroke unknown source), we 

prescribed antiplatelet agent and she discharged with mRs score 1. 

Ten months later, she visited the emergency room due to repetitive convulsive movements with mental 

deterioration. EEG showed continuous periodic lateralizing epilepticform discharges from the left 

centrotemporal area. Brain MRI showed enlarged white matter change in the left temporoparietal subcortical 

area compared with previous study. Then, we stopped tacrolimus under the impression of tacrolimus 

induced encephalopathy. After the management for status epilepticus she did not show any convulsive 

movement, however she got to in septic shock probably originated from pneumonia. Despite antibiotic 

therapy and shock management, her septic condition gradually aggravated in the immune suppressed state 
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and finally expired with cardiorespiratory arrest.  

           [15.02]                         [15.08]                          [15.10]                            [16.06]

Discussion: In this case, since the symptom including hemiparesis, and dysarthria onset was quiet long 

delayed after tacrolimus administration and the blood level of tacrolimus had been in the therapeutic range, 

we might had misdiagnosed her symptoms as ESUS with left MCA territory lesion on MRI DWI at first. The 

common side effects were mild and manifested as tremor, hypertension, renal injury, headache, diarrhea, 

dizziness and tingling sense. Previously, some cases of posterior reversible encephalopathy syndrome 

reported as serious adverse effect. The focus of this report is to enhance clinical recognition of such 

tacrolimus CNS toxicity presenting acute focal neurologic deficit like stroke.


