
P223
Intraoperative Hyperglycemia Is Associated with Increased Long-Term
Postoperative Cognitive Abnormalities in Patients Undergoing Cerebral
Aneurysm Clipping

Jeffrey Pasternak, Diana McGregor, Darrell Schroeder, William Lanier, Mayo Clinic,
Rochester, MN; Bradley Hindman, Michael Todd, Univ of Iowa, Carver College of Med, Iowa
City, IA; IHAST Investigators

The goal of our investigation was to determine if elevated intraoperative blood glucose
concentrations were associated with an increased risk of long-term neurologic dysfunction in
a population of neurosurgical patients at high risk for cerebral ischemia. Data were obtained
from the IHAST (Intraoperative Hypothermia for Aneurysm Surgery Trial) database. All 1000
patients who completed the trial had aneurysmal subarachnoid hemorrhage and were
scheduled for surgical clipping of their aneurysm. They were neurologically intact, or nearly
intact, prior to induction of anesthesia. Blood glucose concentration at the time of clip
placement was correlated with neurocognitive changes at the completion of the 3-month study
period as assessed by the Mini Mental Status Examination, Benton Visual Assessment, Oral
Word Association Test, Complex Figure Test, Grooved Peg Board Test, and Trail Making Test.
Data were corrected for treatment (hypothermia versus normothermia) and other variables
including pre-operative neurologic status. Average blood glucose concentration at the time of
aneurysm clipping was 132 �/-35 mg/dL. When compared to patients with a blood glucose
concentration of �107 mg/dL (the lowest quartile), those with blood glucose concentrations
�152 mg/dL (the upper quartile) had impairment of significantly more neurocognitive tests
(p�0.019) at 3 months after surgery. Those with blood glucose concentrations 129–151
mg/dL and �152 mg/dL (the upper two quartiles) were more likely to have impairment of at
least 1 test (p�0.009 and p�0.006 respectively). Intraoperative hyperglycemia is associated
with subtle changes in neurocognitive function in neurosurgical patients at high-risk for
ischemic brain injury.
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In-Hospital Complications Following Acute Ischemic Stroke in the Registry
of the Canadian Stroke Network, Phase 3

Leanne Casaubon, Moira K Kapral, Univ of Toronto, Toronto, Canada; Janice Richards,
Jiming Fang, Inst for Clinical Evaluative Sciences, Toronto, Canada; Frank L Silver, Univ of
Toronto, Toronto, Canada; on behalf of the investigators, Registry of the Canadian Stroke
Network

Background: Stroke units decrease morbidity and mortality for stroke patients, possibly
resulting from reduced in-hospital complications. We assessed the hypothesis that in-hospital
complications are associated with less favourable outcomes and that variations across
hospitals may relate to differences in care. Methods: All acute ischemic stroke patients
admitted to 12 acute care hospitals in Ontario, Canada, were prospectively entered in the RCSN
Phase 3. Detailed in-hospital data were collected retrospectively from chart abstraction upon
hospital discharge (July 2003-Dec. 2004 data completed). Trained nurse coordinators
performed data collection and entry into the Registry. Descriptive analysis of baseline
demographics and detailed analysis of complication data was performed. Results: Data from
3220 patients were analysed. At least one complication occurred in 1177 (36.6%) patients.
Neurological complications were seen in 568 (17.6%) patients; recurrent in-hospital stroke
occurred in 107 (3.3%) and TIA in 34 (1.1%). Preventable complications (DVT, embolism, falls,
pneumonia, skin ulcers, and UTI) were seen in 551 (17.1%) patients. Mortality was higher in
patients with complications [346 (29.4%) deaths vs. 42 (2.1%) deaths; p�0.0001]. Median
length of stay in patients with complications was longer (14 vs. 8 days; p�0.0001) and these
patients were less likely to be discharged home (26.7% vs. 59.6%; p�0.0001). Increasing age
and stroke severity (Canadian Neurological Score, Oxfordshire Classification and level of
consciousness) were associated with a higher risk of complications. Risk-adjusted hospital
complication rates varied significantly between sites. Conclusions: In-hospital complications
following ischemic stroke are associated with worse outcomes. A proportion of complications
are preventable. Inter-hospital variability in complication rates suggests that differences in
stroke care are important though specific factors remain unidentified.
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Gender Does Not Influence Functional Outcome or Recanalization Rates in
Patients Treated with Intra-arterial Thrombolysis for Acute Stroke

Samir H Shah, UCLA, Los Angeles, CA; David S Liebeskind, UCLA , Los Angeles, CA; Jeffrey
L Saver, UCLA, Los Angeles, CA; Sidney Starkman, UCLA , Los Angeles, CA; Fernando
Vinuela, UCLA, Los Angeles, CA; Gary Duckwiler, Reza Jahan, Doojin Kim, Nerses
Sanossian, Bruce Ovbiagele; UCLA , Los Angeles, CA

Background: Recent studies have indicated that women fare better than men with regard to
arterial recanalization rates and functional outcomes following intravenous thrombolysis for
acute ischemic stroke. It is not known if this gender advantage extends to ischemic stroke
patients treated with intra-arterial thrombolysis. We investigated the effect of gender on clinical
and angiographic outcomes after treatment with intra-arterial (IA) thrombolysis for acute
ischemic stroke. Methods: We analyzed patients recorded in a prospectively maintained
registry who had received intra-arterial fibrinolysis without concomitant intravenous or
mechanical recanalization therapies at a university medical center from July 1, 1992 to June
30, 2005. Outcomes included achievement of angiographic recanalization (TIMI score), 7-day
NIH Stroke Scale (NIHSS) score, 90 day modified Rankin Scale (mRS) score, and length of
Hospital Stay (LOS). The independent effect of gender on outcome was evaluated by ordinal
logistic regression (mRS), and least squares regression (NIHSS, LOS, TIMI), adjusting for
thrombolytic dose and variables known to predict outcome after ischemic stroke. Results:
Among 81 patients, mean age was 70 years, and 49% were female. Women were significantly
older than men, but both sexes were matched in other clinical and demographic variables.
Partial or complete recanalization (TIMI 2 or 3) was achieved in 73% of women and 73% of

men; complete recanalization (TIMI 3) in 10% of women and 15% of men. In unadjusted
analysis, there was no significant difference in women versus men in the 7-day median NIHSS
(12 vs. 4.5, p�.17), median 90 day mRS (3 vs. 2, p�.67), median LOS (8 vs. 8 days, p�.97)
and median TIMI score (2 vs. 2, p�.56). After adjusting for covariates, there were no significant
differences between men and women for all 4 outcomes studied. Conclusions: Unlike
intravenous thrombolysis, IA thrombolytic treatment is not associated with greater recanaliza-
tion rates and functional outcomes in women compared to men. The high local concentrations
of fibrinolytic agent achieved by IA administration may overcome hemostatic and thrombus
volume differences between the sexes, permitting equal outcomes among women and men.
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Incidence of Aphasia in Acute Stroke Patients: Prosit Study

Anna Bersano, Francesca Burgio, Monica Gattinoni, Anna Basso, Livia Candelise; IRCCS
Ospedale Maggiore Policlinico, Univ of Milan, Milan, Italy

Background/Objective: Post stroke disability has been always related to motor impairment but
there are some evidences that cognitive disturbances such as aphasia may contribute to stroke
patients outcome. Data about the incidence and the contribute of aphasia on disability in stroke
are still lacking. The aim of this study is to evaluate the incidence of aphasia and to compare
clinical and demographic features in patients with and without aphasia. The populations
studied is part of the Italian PROSIT study conducted during 2001. Methods: 15 researchers
evaluated retrospectively 12.206 acute stroke patients’clinical records registering demo-
graphic, clinical and neurological conditions. From the initial series unconsciousness patients
(2567) were excluded in order to avoid bias in aphasia estimation. The presence of aphasia was
registered when reported on the first neurological examination. Non specific test for aphasia
diagnosis were used. The 2 years follow-up was completed in 98% of patients. Results: Out
of 9953 stroke patients 26% were aphasic. Of these patients the 74% presented arm and/or
limb weakness that was in 82% on the right side, in 16% on the left side, in 2% bilateral.
Aphasia seemed to be more frequent in women than man (53% vs 47%) and in patients older
than 75 y.o. (59% vs 46%). Aphasic patients had a more severe stroke than non aphasics: 33%
of aphasics compared to 15% of non-aphasics (p � 0.000) presented plegia in arm and/or limb
and 14% of aphasics compared to 12% of non aphasics (p � 0.006) presented an ICH at CT
scan. Aphasics died more frequently than non aphasics during hospitalisation and at follow up
(10% vs 4% and 26% vs 16% respectively) and presented a more severe long term disability
(Rankin scale score � 2) than non aphasics (48% and 34%, respectively). Conclusions: This
is the first study evaluating the incidence of aphasia in a wide Italian population of acute stroke
patients. We found the presence of aphasia in 26% of acute stroke patients according to
previous reports in other countries. The presence of aphasia is a component of long term
disability in stroke patients. These findings suggest the need to plan speech rehabilitation
programs all aphasic patients in order to reduce their long-term disability.
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5-Year Results of Carotid Stenting in High-Volume Centers: A Comparison
of 2 Different Age Groups in Patients with Asymptomatic Carotid Stenosis
(ELOCAS Registry)

Jennifer Sugita, CardioVascular Ctr Frankfurt, Frankfurt, Germany; M Bosiers, AZ St-Blasius,
Dendermonde, Belgium; P Peeters, Imelda Hosp, Bonheiden, Belgium; K Deloose, AZ
St-Blasius, Dendermonde, Belgium; J Verbist, Imelda Hosp, Bonheiden, Belgium; F
Castriota, Villa Maria Cecelia Hosp, Ravenna, Italy; A Cremonesi, Villa Maria Cecelia Hosp,
Ravenna, Italy; H Sievert; CardioVascular Ctr Frankfurt, Frankfurt, Germany

Background: The 5-year-results of the ACST Trial have shown a significant benifit of
immediate carotid endarterectomy for patients with asymptomatic stenoses aged �75, but not
for those �75 years of age. We compared the acute and long-term results of carotid stenting
of asymptomatic stenoses in these two age groups as observed in 4 high-volume centers.
Patients: Between 1993 and 2004, 1268 patients with an asymptomatic lesion were treated
with stent implantation. Results of carotid stenting of 826 asymptomatic stenoses in patients
aged �75 were compared to the results of 442 asymptomatic lesions in patients �75 years
of age. There were no other significant differences in baseline characteristics. Methods: We
used embolic protection devices in 86.8% and 85.3% procedures, respectively. 95.4% and
91.9% of the patients were treated with stent implantation. Results: Concerning the patients
aged �75, the procedure was technically successful in 824/826 lesions (99.8%). Within 30
days after intervention 1 patient developed a major stroke, 1 patient suffered a fatal major
stroke and 1 patient died due to non-cerebral cause. The major stroke/death rate at 30 days
was 0.4%. During follow-up (after 30 days) the following events occurred: major stroke in 3,
fatal major stroke in 1 and non-cerebrovascular death in 11 patients. Annual rate of major
stroke/cerebral death was 0.4%. In patients �75 years the procedure was technically
successful in 440/442 (99.5%). Within 30 days of the procedure 3 major strokes, 2 fatal major
strokes and 4 non-cerebral deaths occured. The major stroke/death rate at 30 days was 2.0%.
During follow-up the following events occurred: fatal major stroke in 2 and non-cerebrovascular
death in 27 patients. Annual rate of major stroke/cerebral death was 1.0%. The differences
between both groups were not significant. Conclusion: Carotid stenting is a successful
technique to prevent stroke and can be performed safely in patients �75 years. Peri-
procedural and long term risks seem to be higher in the elderly although the difference was
not significant . This has to be weighed up with the higher risk of surgery and natural course
of the disease in elderly patients.
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Decrease in Blood Pressure During the Acute Phase of Ischemic Stroke Is
Associated with Poor Functional Outcome

Manuel Rodrı́guez-Yáñez, Hosp Clı́nico Univ, Santiago de Compostela, Spain; Yolanda Silva,
Hosp Dr Josep Trueta, Girona, Spain; Blanca Fuentes, Hosp Univ La Paz, Madrid, Spain;
Aida Lago, Hosp Univ La Fe, Valencia, Spain; Francisco J López-González, Hosp Arquitecto
Martı́nez, Ferrol, Spain; Mónica Millán, Hosp Germans Trias i Pujol, Badalona, Spain; Javier
Tejada, Hosp Virgen Blanca, León, Spain; Exuperio Dı́ez-Tejedor, Hosp Univ La Paz, Madrid,
Spain; Antonio Dávalos, Hosp Germans Trias i Pujol, Badalona, Spain; José Castillo; Hosp
Clı́nico Univ, Santiago de Compostela, Spain

OBJECTIVE: Management of blood pressure (BP) during the acute phase of stroke is controversial.
In this prospective, multicenter, observational study we sought to investigate the influence of BP and
its changes during the acute phase of ischemic stroke on functional outcome. PATIENTS AND
METHODS: Out of 1112 patients admitted in 12 hospitals within 24h from symptoms onset, 1028
patients fulfilled the inclusion criteria, and 902 were valid for the primary variable analysis. BP was
registered in the emergency department (ED, average value of all readings), at admission in the
stroke unit, and then at fixed intervals after stroke. Ischemic stroke was confirmed by cranial CT at
admission. Canadian Stroke Scale (CSS) score was evaluated at the same intervals than BP
determinations. Treatment of BP at the ED did not follow specific guidelines. The primary variable
was the rate of poor outcome defined as a modified Rankin Scale (mRS) score �2 at 3 months.
RESULTS: Poor outcome was recorded in 286 (31.7%) patients. A J-shaped effect was observed:
the adjusted ORs of poor outcome for systolic BP (SBP) in the ED �110 and �180 mmHg were 3.6
(95%CI, 1.3–5.5) and 4.5 (1.9–8.7). Similar ORs were found for diastolic BP (DBP)�70 and �105
mmHg. Antihypertensive treatment was administered in the ED in 16.7% of patients (in 8% [65⁄810]
with SBP�180, in 45% [86⁄190] with SBP 180–220, and in 83% [19⁄23] with SBP�220). Treatment
was associated with SBP reduction at admission in the stroke unit �40 mmHg in 36% of patients
and with DBP reduction �20 mmHg in 42%. The ORs of poor outcome for reductions of SBP�40
or of DBP�20 mmHg were 10.6 (5.0–22.0) and 2.1 (1.2–3.5) after adjustment for stroke severity,
BP in the ED and use of antihypertensive drugs. CONCLUSIONS: Levels of SBP�180 and DBP�105
mmHg, as well as a relevant drop in BP, are associated with poor functional outcome in patients with
ischemic stroke. These results replicate previous findings in a larger multicenter population.

P229
Clinical and Radiographic Predictors of Herniation in Malignant MCA
Stroke

Muzaffar M Siddiqui, Maher Saqqur, Univ of Alberta, Edmonton, Canada; Kamakshi
Lakshminarayan, Mary Duplessis-Tschida, Univ of Minnesota, Minneapolis, MN; Abdul
Salam, Univ of Alberta, Edmonton, Canada; David C Anderson; Univ of Minnesota,
Minneapolis, MN

Background: The reported incidence of cerebral herniation in complete Middle Cerebral Artery
(MCA) territory ranges as high as 50–78%. The few studies of complete MCA territory infarction
have identified “risk factor profiles” for herniation. The study reported here examined
risk-factors identified in earlier studies in the patient population of the Hennepin County Medical
Center Stroke Database. Methods: All cases from the HCMC Stroke database of patients
admitted for acute stroke from 1997–2001 were reviewed to identify a study sample of patients
with potential total MCA territory stroke. Of 626 potential cases, 31 patients were identified as
having proximal MCA occlusion using convergent clinical and imaging inclusion parameters.
Demographic, clinical and radiographic data from these patients were then recorded and
analyzed. The following previously reported predictors of herniation were examined: Age;
Baseline NIHSS score; Decreased level of consciousness (LOC) from baseline; Development of
pupillary asymmetry; Hyper-acute changes on initial CT. Where available, percentage area of
involvement on MRI/DWI was also assessed. Results: Herniation occurred in 7 (22.6%) of
patients and was the confirmed cause of death in 6 (Mean time 52.9 h). The single survivor
underwent surgical decompression. Mean age in the herniated group was 47.7 compared to
65.79 in the non-herniated group (p� 0.056.OR� 0.95). Baseline NIHSS was not a predictor
of herniation, but deterioration in LOC from baseline was (Mean time 35.2 h; OR� 10, p�
0.001, CI 95%:1.7- 53). All patients with documented pupillary asymmetry (Mean time 44 h)
herniated. The presence of � 2 hyper-acute signs of stroke on CT trended towards increased
risk of herniation (OR�6, p� .058, CI 95%:0.94–39) and percentage area of arterial territory
involvement on MRI DWI showed a strong association (all patients with values of �80%
herniated; p� 0.028). Conclusions: Baseline NIHSS did not predict risk of herniation however;
a decrease in LOC from baseline is an important clinical parameter predictive of herniation. Age
may be a negative predictor for herniation. CT and MRI imaging may allow early prediction of
herniation however follow up studies of larger sample size are required.
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Correlation Between Corticospinal Injury and Prognosis of Stroke Indicated
by Diffusion Tensor MRI

Zhang Jing, Gao Peiyi, Wang Yongjun; Beijing Tiantan Hosp, Capital Univ of Med Science,
Beijing, China

Diffusion tensor MRI (DTI) could track corticospinal tract (CST) and identify relationship between
CST and infarction. We assessed the hypothesis that extent of CST injury directly relates to
dysfunction and prognosis of stroke. Methods: Images of 34 stroke patients (1�14days from
symptoms) were obtained with a whole-body 3.0 T MR system (Siemens). The routine stroke
protocol of T1,T2, diffusion -weighted images, MR angiogram and DTI were performed. DTI was
performed using a single-shot echo-planar technique (b�0, 1000, 1500, TR/TE�8000/
70.9ms,1NEX,flip angle �90, acquisition matrix� 128�128, FOV�240�240mm2, slice
thickness/ interslice �2 /3.2 mm ). The CST trajectories was achieved by the Fiber Assignment
by Continuous Tracking method. Tracking stop criterion was FA �0.3 or inner product �0.85.
CSTs were classified into no (0), partial (1), total (2) involvement within the infarcts and its voxel
numbers involved within infarcts in the largest injury cross section was recorded. Scores of

NIHSS on the MRI examination day and NIHSS and MRS scores in 2 week and 3 months
indicated degree of dysfunction. Spearman correlation coefficient was analyzed to testify
relationship between CST injury extent and neurological function scores. Tractography was
successfully performed in 34 patients. no, partial, total injury of CST were in 4,27,3 patients
with the biggest injuries voxel numbers of 0,22.7,65.3 respectively. NIHSS mean scores were
2.44�1.232 (0�6) in 2nd week and 1.65�1.012 (0�4) in 3rd month. MRS scores were
2.85�0.702 in 2nd week, 1.41� 0.500 in 3rd month. FA value varied from
0.139�0.352(0.244�0.318), voxel number varied from 0�98(46.59�11.793), the degree of
CST was 0�2(1.265�0.646). The spearman correlation coefficients were seen in table.
Conclusions: Degree of CST involved within the infarcts would directly relate to stroke severity
and functional recovery.
The correlation between neurologic function and extent of corticospinal tract injury

Spearman r P value

MRS NIHSS

2 week 3 month 2 week 3 month

Degrees 0.698,p�0.026 0.790,p�0.019 0.605p�0.032 0.712,p�0.020
Voxel numbers 0.728,p�0.021 0.820,p�0.013 0.667,p�0.024 0.734,p�0.017
FA value 0.540,p�0.043 0.597,p�0.038 0.569,p�0.046 0.534,p�0.041
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Atherosclerotic Burden and Early Mortality in Ischemic Stroke Patients

Jaume Roquer, Angel Ois, Ana Rodrı́guez Campello, Meritxell Gomis, Jordi Jimenez Conde;
Hosp Del Mar, Barcelona, Spain

Objective: To analyze the impact of previous atherosclerotic burden, assessed by the past history
of heart ischemic disease and peripheral arterial disease, on the early mortality in patients with first
ever acute ischemic stroke. Methods: clinical data from 1450 patients admitted to hospital with a
first-ever acute ischemic stroke were prospectively evaluated from 1997 to 2005. A composite
atherosclerotic burden score (ABS), from 0 to 2, was created using the past history of ischemic heart
disease and peripheral arterial disease. We analyze the impact of this score on the in-hospital
mortality by Cox proportional hadzard model adjusted by age, gender, stroke severity and vascular
risk factors. Results: 172 patients (11.9%) died during acute hospitalization. Cox proportional
hazards model showed an association between the ABS and the early mortality (p�0.0001).
Comparing with patients having no previous atherosclerotic burden to patients with an ABS 1 or 2,
the risk for in-hospital death increased from 1.83 (95% CI 1.27–2.64) for patients having an ABS
of 1 to 2.54 (95% CI 1.31–4.90) for those having an ABS of 2. Age �75 years, HR 2.49 (95%CI
1.68–3.70); gender male, HR 1.55 (95% CI 1.13–2.12), atrial fibrillation HR 1.39 (95% CI
1.02–1.90), hyperlipidemia, HR 0.48 (95% CI 0.31–0.76), and Canadian Score Scale (�7) , HR 9.01
(95% CI: 5.07–15.99) were also predictors of in-hospital death. Conclusions: Previous atheroscle-
rotic burden is an independent predictor of early mortality in patients with first ever ischemis stroke
in a dose-dependent manner.
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Long-Term Outcome of North American Adult Moyamoya Disease

Colin P Derdeyn, Christopher Hallemeier, Gregory Zipfel, Christopher Moran, DeWitte Cross,
III, Robert L Grubb, Jr, Keith M Rich, Micheal R Chicoine, Ralph G Dacey, Jr; Washington
Univ Sch of Med, Saint Louis, MO

Background and Significance: The purpose of this study was to better define the epidemiology and
outcome in a large cohort of North American patients with moyamoya disease. Methods: 45 adult
(� 18 years of age) patients with moyamoya disease were retrospectively identified by review of
an angiographic database. Baseline imaging, clinical and epidemiologic stroke risk factors were
recorded. Clinical outcome was determined by review of hospital and clinic charts as well as by
telephone interview. Comparisons of baseline factors and outcome was done for clinical
presentation (ischemic event, hemorrhagic event, or asymptomatic) and treatment group(medical
versus surgical revascularization. Risks of subsequent stroke or death was determined with
Kaplan-Meier analysis. Results: Most (34) patients were women and the median age was 42 years.
34 presented with an ischemic event, 8 with hemorrhage, and three as asymptomatic findings.
There were no significant differences in baseline epidemiologic or angiographic factors between
these groups. Over a mean period of 4.5 years, the risk for subsequent stroke or death in
symptomatic medically-treated patients was 54%. 19 of the 45 patients underwent surgical
revascularization procedures for one or both cerebral hemispheres. Similarly, there were no
significant baseline differences between patients treated medically or surgically. A non-significant
trend for a better outcome was seen with surgery (Figures 1 and 2). Conclusions: The epidemiology
of North American Moyamoya disease is different from the Asian form. The risk for future stroke in
medically-treated patients is high. The optimal treatment remains undefined.
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Gender Differences in the Clinical Presentation and Outcome of Acute
Stroke

Karine Goulene, Paola Santalucia, Gastone Leonetti, Marco Stramba-Badiale; Stroke Unit,
IRCCS Inst Auxologico Italiano, Milan, Italy

Introduction. The possibility of gender differences in the clinical presentation and outcome of
stroke has been suggested. Hypothesis. In order to assess the clinical impact of stroke in
women and men, we evaluated the degree of neurological impairment and that of disability at
hospital discharge and at 1 year in 296 consecutive patients admitted to our Stroke Unit.
Methods. Neurological impairment was expressed with the NIH Stroke Scale and disability with
the Barthel Index at hospital discharge and the modified Rankin Scale at 1 year. Results. Among
269 stroke patients, 120 were women. NIH Stroke Scale score was 4.2 � 5.3 in men and 6.6
� 7.9 in women (p�0.001), indicating a higher neurological impairment in females. The
degree of disability at hospital discharge was higher in women than in men, as indicated by
a lower Barthel Index score (65 � 35 vs 82 � 30; p�0.002). At 1 year severe disability (Rankin
scale �4) was more frequent in women (24%) than in men (10%) (p�0.01) while no
differences in mortality were observed. The gender differences in disability are only partially
explained by the older age of women at the time of stroke (76 � 12 vs 69 � 12; p�0.001),
since they persist in patients older than 75 years. Women differed from men for a higher
prevalence of atrial fibrillation (41% vs 22%; p�0.001). Conclusions. After acute stroke women
have a higher degree of neurological impairment and a greater degree of disability at hospital
discharge and at 1 year when compared to men. The higher prevalence of atrial fibrillation
which is associated with a more severe stroke, may contribute to explain the higher disability
in women.

P234
Cognitive Performance Following Angioplasty and Stenting in High-Grade
Carotid Stenosis

Xin Feng Liu, Gelin Xu; Jinling Hosp, Nanjing, China

Background and Purpose Cognitive outcomes after carotid endarterectomy (CEA) have been
extensively studied. Impacts of carotid angioplasty and stenting (CAS), a less invasive
alternative for CEA, on cognitive functions have not been investigated. Present study was
designed to determine degree and pattern of cognitive change, if any, after CAS among patients
with high-grade carotid stenosis. Methods Fifty-four patients with high-grade carotid artery
stenosis undergoing elective CAS and 66 patients with similar medical conditions requiring
carotid angiography (CAG) were enrolled. Cognitive functions among patients in both groups
were evaluated before and after procedures utilizing a battery of neuropsychometric tests.
Results were analyzed by inter-group and within-group comparisons. Results There were no
statistically significant differences between CAS and CAG patient groups regarding demo-
graphic characteristics, risk factors for stroke and baseline cognitive performance. CAS patients
performed significantly better than CAG patients in Rey Auditory Verbal Learning Tests at both
1- and 12-week follow-ups (p�0.001). CAS patients, however, performed significantly worse
than CAG patients in Boston Naming Tests at 1-week follow-up (p�0.05) but not at 12-weeks.
Comparison of z-score changes before and after procedures indicated that, CAS patients
improved significantly less than CAG patients in Trail Making Test B at 12-weeks but not at
1-week follow-up. Conclusions CAS patients demonstrated improvement in verbal memory but
decline in executive function. It is postulated that improved cognitive performance is due to
correction of cerebral hypoperfusion and reduction of artery-to-artery embolisation; and
decreased executive function may be a result of procedure related embolisation or post-
procedure luxury perfusion.

P235
Effects of Tobacco Dose and Length of Exposure on Vasospasm and
Clinical Outcome After Aneurysmal Subarachnoid Hemorrhage

John P Kelleher, Satish Krishnamurthy, Erik B Lehman, Kevin M Cockroft; Penn
State-Hershey Med Ctr, Hershey, PA

Introduction The association between smoking and intracranial aneurysms is now well
recognized. However, the relationship between tobacco use and outcome after aneurysmal SAH
is less well understood. In addition, the degree to which the amount of tobacco exposure/dose
impacts vasospasm and outcome is not known. Methods We reviewed of our retrospective
database of patients with aneurysmal SAH. We assessed the impact of four tobacco variables,
tobacco use, current smoker, long-term smoker (�20 pk-yrs) and tobacco dose on three
outcome variables, clinical vasospasm, new deficit from vasospasm and categorized Glasgow
Outcome Score. Covariates included in the analysis included, age, gender, Hunt & Hess grade,
Fisher grade and medical co-morbidities. Stepwise elimination with logistic regression was
used to arrive at a final multivariate model for each of the three outcomes. Results A total of
320 patients were analyzed. As expected Hunt & Hess grade was a significant predictor for all
three outcome variables. Tobacco use, current smoker and tobacco dose, showed no
independent association with vasospasm. However, long-term smoker was an independent risk
factor for vasospasm (p�0.046, OR 1.73 95%CI 1.01–2.97). Likewise, long-term smoker was
the only “tobacco” variable independently associated with new deficit from vasospasm
(p�0.019, OR 1.84 95%CI 1.11–3.07). There was no significant association between any
tobacco variable and final GOS category. Conclusions Tobacco use does not appear to influence
clinical outcome after aneurysmal SAH. However, the duration of tobacco use, rather than the
dose of tobacco per se, appears to be a risk factor for the development of vasospasm and
subsequent delayed neurological deficits.

P236
Neuronal Reactivity in Cerebral Cortex Is Influenced by Carotid
Endarterectomy in Patients with Symptomatic High-Grade Internal Carotid
Artery Stenosis

Svatopluk Ostrý, Lubor Stejskal, Filip Kramár, Milan Mohapl, David Netuka, Vladimír Beneš;
Charles Univ, Prague, Czech Republic

Introduction: The guidelines for performing carotid endarterectomy (CEA) have been set by
clinical randomized studies (NASCET, ECST, ACAS). Hypothesis: Neuronal function depends
on regional cerebral blood flow (rCBF) and on vascular reactivity. Animal experiments
(dogs) provided evidence of neuronal reactivity depending on vascular reactivity.
Restoration of blood flow values in the cerebral vascular system may be another benefit
of CEA in a specific group of patients. There are no reports on neuronal reactivity changes
related to altered perfusion parameters in humans yet. Material and methods: The cohort
under study was made up of 40 patients after TIA or RIND, whose neurological findings
were normal (group 1) and 15 patients after minor stroke with mild-degree hemiparesis or
hemihypaesthesia (mRS � 2) (group 2). All were examined at 0 –2 days before CEA, on
post-operative days 3–7, and at 3 months after CEA. The tests included median nerve SEPs
and TCD at rest, during hypercapnia (et-CO2 � 7 - 7.5 kPa), and at rest after hypercapnia.
The following values were examined and monitored: N20 latency, N20/P25 amplitude, area
under curve (AUC) 15 - 100 ms, Vsys and Vmean in both median cerebral arteries, and
Gosling�s pulsatility index (PI). Results: The results were processed for statistical values,
with the level of statistical significance set at p � 0.05. Group 1 was found to have
significantly increased Vsys, Vmean and PI in response to hypercapnia (p � 0.0001) in all
periods, N20/P25 amplitude increased only preoperatively (p � 0.03). Changes in other
SEPs parametres prior to and after hypercapnia were non-significant. Group 2 showed
significant differences resulting from hypercapnia before and after CEA both in vasore-
activity (Vsys, Vmean, PI) (p � 0.03) and in neuronal reactivity (N20/P25 amplitude) (p �
0.05). In conclusion, carotid endarterectomy improves impaired neuronal activity in
cerebral cortex. Impairment of vascular reactivity is not detected. Restoration of neuronal
activity set in immediately after CEA in group 1 (TIAs). Restoration in group 2 (minor stroke)
takes longer (up to 3 months). Such a function restoration may be considered as another
benefit of CEA.

P237
Lesion in the Posterior Putament Predicts a Poor Recovery of Hemiparesis
After Stroke

Yuan Kong, Fuqiang Gao, Cynthia Danells, David J Gladstone, William E McIlroy, Sandra E
Black; Heart and Stroke Foundation Ctr for Stroke Recovery and Sunnybrook and Women’s
Hosp, Univ of Toronto, Toronto, Canada

Functional imaging and outcome studies demonstrate that lesion location affects motor
impairment in stroke patients. Thus far, investigations in motor recovery are predominantly
lesion-based outcome studies. Here we use a voxel-based statistical analysis to identify
lesion sites associated with poorer motor outcomes in stroke patients with moderate to
severe hemiparesis (Fugl-Meyer motor score �80). Forty-four patients were divided into
either severe (score �36) or mild to moderate (score �36) groups based on their
Fugl-Meyer motor scores three months post-stroke onset. Lesions were traced on 3D
T1-weighted MRI images and co-registered to a template brain approximately matching
Talairach space. Overlay of lesions in the severe motor deficit group (n�13) showed
overlapping areas in the putamen and the posterior limb of the internal capsule (arrows in
Fig1). Voxel-based statistical analysis showed that the posterior putamen was damaged
significantly more often in those with severe persisting motor deficits than in the mild to
moderate motor deficit group (	2� 28.24 after Bonferroni correction to P�0.05, Fig. 1).
Importantly, tracts from the posterior putamen project somatotopically to the posterior
pre-motor cortex and primary motor cortex. Damage to the posterior putamen, therefore,
appears to be critical for motor outcome after stroke, predicting poorer recovery of
moderate to severe initial hemiparesis.
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P238
Medical and Endovascular Therapy for Cervicocephalic Dissecting
Pseudoaneurysms: The Cleveland Clinic Experience

Andrew N Russman, Anthony J Furlan, Cerebrovascular Ctr, Cleveland Clinic Foundation,
Cleveland, OH; Peter A Rasmussen, Thomas J Masaryk, Cleveland Clinic Foundation,
Cleveland, OH; Alex Abou-Chebl, Irene L Katzan, Cathy A Sila; Cerebrovascular Ctr,
Cleveland Clinic Foundation, Cleveland, OH

Objectives: We describe our experience with dissecting pseudoaneurysms to clarify the natural
history and the impact of medical and endovascular treatments upon outcomes. Methods: The
Cleveland Clinic radiology database from 1993–2003 was queried for patients with imaging
confirmed cervicocephalic dissection. Patients with pseudoaneurysms and at least one
follow-up imaging study were then identified by chart review. Results: There were 124
patients, 54% women, with a mean age of 45.6 years (range 4 - 80) followed for an average
of 16 months. One hundred and fifty dissected vessels (87 internal carotid arteries and 63
vertebral arteries) were analyzed and 104 vessels had at least 1 follow-up study. At baseline,
35 patients had a pseudoaneurysm; 26 received medical treatment alone and 9 underwent
endovascular therapy. Pseudoaneurysm healing (complete or near complete resolution) at 6
and 12 months occurred in 33% and 50% of patients with antiplatelet therapy (n�18) and 25%
and 38% with anticoagulant therapy (n�8) (NS). Medically treated patients had a median time
to healing of 325 days. Indications for endovascular treatment included: SAH at presentation
(n�3), intradural vertebral location without SAH (n�3), and enlarging extracranial aneurysm
with (n�1) and without (n�2) recurrent ischemia. At baseline, endovascular patients were
more disabled than medical patients. At 3 months, all medical patients were functionally
independent compared to 60% of endovascular patients. Complications included: recurrent TIA
(n�2) in medical patients on antiplatelet therapy, delayed ICH (n�1) and life-threatening
systemic bleeding (n�1) in medical patients on anticoagulation, and death due to rupture
(n�1) in endovascular patients. Conclusions: Healing of pseudoaneurysms has a delayed
course, with 38% to 50% healing within the first 12 months. There was no significant
difference in outcomes in patients treated with antiplatelet or anticoagulant therapy. The risk
of recurrent hemorrhagic or ischemic events from a pseudoaneurysm was low. The indications
for endovascular therapy are not standardized and require further investigation.

P239
rtPA Treatment of Acute Ischemic Stroke Is Associated with Lower
Mortality and Better Functional Outcome in a Biracial Population

Brian A Stettler, Jane Khoury, Kathy Alwell, Dawn Kleindorfer, Rosie Miller, Charles
Moomaw, Joseph P Broderick, Brett M Kissela; Univ of Cincinnati, Cincinnati, OH

Background and Purpose: Treatment of acute ischemic stroke (AIS) with rt-PA within three
hours of symptom onset has been shown to improve patient outcomes at three months. There
are little population-based data that characterize how patients treated with rt-PA differ in terms
of short-term outcome and disposition from the hospital compared to those not treated with
rt-PA. We examined the outcomes of AIS patients treated with rt-PA compared with those who
were excluded from treatment. Methods: We identified all adult ischemic stroke patients in
1999 at all local hospitals in the Greater Cincinnati/Northern Kentucky region by screening
ICD-9 codes 430–436. Comparison of outcome for patients treated and those not treated with
rt-PA was made by using multivariate logistic regression models adjusting for age, race,
gender, pre-stroke disability and stroke severity. Outcomes were death at thirty days, modified
Rankin score (mRS) at discharge, and discharge disposition. Results: Of 2379 ischemic strokes
identified, 73 were treated with rt-PA (3.1%). Thrombolytic use did not vary significantly by age,
gender, or race. The median baseline NIHSS for patients treated with rt-PA was 15, as opposed
to 6 in those not treated (p �0.0001). After adjustment for stroke severity, baseline disability,
age, gender, and race, patients treated with rt-PA were more likely to survive beyond 30 days
of stroke (OR 5.2, 95% CI 2.2 - 12.1), more likely to have a good functional outcome at
discharge (mRS of 0–1, OR 2.9, 95% CI 1.2 - 7.0) and more likely to be discharged to home
than to a long-term care facility (OR 4.3, 95% CI 1.6 - 11.8). Conclusions: Within our population,
patients treated with rt-PA for AIS had greater severity of neurologic deficit upon admission.
After adjusting for greater stroke severity, patients treated with rt-PA were more likely to
survive beyond 30 days of stroke, more likely to have a favorable functional outcome at
discharge, and more likely to be discharged home, as compared to all stroke patients who were
not treated with rt-PA.

P240
Impact of Diabetes on Long-Term Mortality After Stroke: First-Ever vs
Recurrent Ischemic Stroke

Yong-Jin Cho, Ilsan Paik Hosp, Inje Univ, Goyang, Republic of Korea; Dawn Kleindorfer,
Jane C Khoury, Charles J Moomaw, Kathleen Alwell, Daniel Woo, Matthew L Flaherty, Pooja
Khatri, Joseph P Broderick, Brett M Kissela; Univ of Cincinnati College of Med, Cincinnati,
OH

Background: While there have been reports suggesting that diabetes is associated with poor
long-term mortality after ischemic stroke, it is not clear whether this effect is different for
patients with first-ever ischemic stroke (FIS) vs. those with recurrent ischemic stroke (RIS).
Methods: All patients age � 35 hospitalized with ischemic stroke in the Greater Cincinnati/
Northern Kentucky region during 7/93–6/94 were identified retrospectively using ICD-9 codes.
All cases were verified by physician review. Diabetes had been diagnosed before stroke.
Patients who had one or more prior strokes were classified as RIS. Vital status information for
the study population was obtained through 12/31/01 by querying Ohio and Kentucky death
records and the Social Security Death Index. Kaplan-Meier survival curves were constructed,
and comparison of cumulative survival was performed by log-rank test. Cox proportional-
hazard modeling was used for identifying factors associated with long-term mortality. Results:
Among 2,065 patients with ischemic stroke, FIS was identified in 1,518 (73.5%). The proportion
of diabetes was higher in patients with RIS than FIS (36.8% vs. 31.2%, p�0.03). Comparison

of cumulative survival rates is presented in Table 1. Significant factors associated with
long-term mortality for FIS were diabetes, male gender, increased age, atrial fibrillation,
myocardial infarction, current smoking, prior disability, and stroke severity. Increased age, prior
disability and stroke severity were associated with long-term mortality for patients with RIS.
Conclusion: Our study reveals that the impact of diabetes on long-term mortality is significant
for patients with FIS but not for RIS. Further study is required to determine the cause of death
in patients with RIS as well as those with FIS.
COMPARISON OF CUMULATIVE SURVIVAL RATES ACCORDING TO DIABETES BETWEEN
SUBJECTS WITH FIS AND RIS

Follow-up
duration

Cumulative survival rate

First-ever ischemic stroke (n�1518) Recurrent ischemic stroke (n�547)

Diabetics
(n�473)

Non-Diabetics
(n�1045)

p-value Diabetics
(n�199)

Non-Diabetics
(n�348)

p-value

30 days 0.8795 0.8756 0.84 0.8643 0.8592 0.89

1 year 0.7442 0.7474 0.92 0.6985 0.6753 0.60

3 years 0.5941 0.6067 0.70 0.5025 0.4713 0.53

5 years 0.4334 0.5139 0.02 0.3317 0.3276 0.73

7 years 0.3277 0.4144 0.006 0.2312 0.2471 0.97

*P-values were calculated from Log-rank test.

P241
2-Year Survival of Acute Ischemic Stroke Patients Aged 80 Years and
Older

Soo-Jin Cho, Hangang Sacred Heart Hosp, Seoul, Republic of Korea; Jin-Hyuck Kim, Mi-Sun
Oh, Minkyung Chu, Hallym Univ Sacred Heart Hosp, Anyang, Republic of Korea; Yang-Ki
Minn, Ki-Han Kwon, Hangang Sacred Heart Hosp, Seoul, Republic of Korea; Byung-Chul
Lee; Hallym Univ Sacred Heart Hosp, Anyang, Republic of Korea

Background & Purpose: The short life expectancy hampers secondary prevention (SP) or may
influence decision making for active intervention such as carotid endarterectomy in very elderly
stroke survivors. We investigated the 2-year survival rate and the predictors in very elderly
acute ischemic stroke patients. Methods: Consecutive 134 acute ischemic stroke patients
aged 80 years and old were recruited from Hallym Stroke Registry, a prospective multicenter-
hospital base stroke data bank. We excluded fatal stroke patients who died during admission
or who were discharged due to lethal prognosis (n�25). The information about 2-year survival
was obtained from structured telephone inquiries, medical records, death certificates from the
Korean National Statistical Office and social security data. Conventional risk factors, outcomes
at discharge, and compliance with SP were analyzed as the predictors for 2-year survival.
Results: Among 109 patients, 58 patients (53.2%) survived more than 2 years. In a multivariate
logistic regression, outcomes at discharge (odds ratio 22.17, 95% CI�6.90 to 71.18, p�0.00),
compliance with SP (OR 4.82 (1.64 to 14.12), p�0.004), and age (OR 0.82 (0.70 to 0.95),
p�0.01) were independent predictors for 2-year survival. Among 80 to 84 year-old patients
with favorable outcomes, 2-year survival rates were 94.1% in those with appropriate SP and
62.5 % in those without (p�.009). Conclusion: In contrast to high in-hospital mortality, most
of very elderly patients with acute ischemic stroke showing favorable outcomes at discharge
could survive more than 2 years with appropriate SP. A more active approach may be needed
for selected patients having favorable predictors for survival.

P242
Prognosis of Perforating Artery Stroke After Intracranial Stent-Assisted
Angioplasty

Wei-Jian Jiang, Feng Gao, Trilochan Srivastava, Bin Du, Xiao-Tong Xu, Yong-Jun Wang;
Beijing Tiantan Hosp, Beijing, China

Background: Angioplasty and stenting is currently an option for the treatment of patients with
symptomatic intracranial stenosis refractory to medical management. An important challenge
is to overcome the potential risk of infarction or ischemia resulting from the compromise of
perforating branch arteries during procedure of intracranial angioplasty and stenting. The aim
of the present study is to report the prognosis of perforating artery stroke after intracranial stent
assisted angioplasty (ISSA). Methods: We retrospectively analysed the cases who developed
perforating artery stroke after ISAA. 189 consecutive cases treated for intracranial stenosis by
stent assisted angioplasty procedures in 175 symptomatic patients. Detail neurological
examination, National Institute of Health Stoke score (NIHSS) and mRS (modified Rankin Scale
score) were noticed at time of admission, just after ISAA procedure, at time of discharge, 3, 6
and 12 months after the procedure. Perforating artery stroke was considered ‘recovered’ if
mRS was 0–1 within six months Results: Five patients developed perforating artery stroke i.e.
2.8% of patients (5 / 175); or 2.7% of attempted stenoses (5 / 189). They included 3 cases in
vertebro-basilar territory and 2 cases in MCA territory. Four patients (80%) recovered within six
months and rest was minor disable stroke within 12 months. Conclusion: Prognosis of
perforating artery stroke after intracranial stent assisted angioplasty in our case series is good.
It will require larger studies to prognosticate perforating artery stroke.

P243
Influence of Cognitive Impairment on Discharge and Institutionalization
Within 3 Years After Stroke

Marta Pasquini, Didier Leys, Marc Rousseaux, Florence Pasquier, Hilde Henon; Lille Univ
Hosp, Lille, France

Background: post-stroke dementia is frequent and adversely influences vital outcome, but
whether it influences discharge at home and institutionalization remains unsettled. Objective:
to evaluate the influence of cognitive impairment present before stroke or occurring after, on
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discharge at home and institutionalization within 3 years after stroke. Method: we prospec-
tively evaluated (i) pre-existing dementia with the Informant Questionnaire on Cognitive Decline
in the Elderly (IQCODE), (ii) new-onset dementia, (iii) discharge at home, and (iv) institution-
alization within 3 years, in 165 acute stroke patients living at home before stroke and
followed-up over a 3-year period. Results: pre-existing cognitive decline or dementia did not
significantly influence the proportion of patients discharged at home after the acute stage.
Predictors of institutionalization within 3 years that were available at admission, were age
(adjusted OR [adjOR] for 1 year increase: 1.08; 95% CI: 1.03 - 1.15), severity of the clinical
deficit (adjOR for 1 point increase in Orgogozo score: 0.98; 95% CI: 0.96 - 0.99), and IQCODE
score (adjOR for 1 point increase: 1.03; 95% CI: 1.0001 - 1.06). Age (adjOR for 1 year increase
�1.17; CI 95%:1.07–1.27), and pre-existing or new dementia (adjOR � 5.85; CI 95%:1.59–
21.59), were associated with institutionalization at year-3. Conclusion: pre-existing cognitive
impairment and dementia (pre-existing or new), are associated with an increased rate of
institutionalization within 3 years after stroke, but did not influence the proportion of patients
discharged at home after the acute stage. This finding underlines that the evaluation of
pre-existing cognitive functions, and their follow-up, are crucial in stroke patients.

P244
Impact of Atorvastatin on Cardiovascular Events in 2440 Men and Women
Aged 65 Years and Above: Evidence from the Anglo-Scandinavian Cardiac
Outcomes Trial-Lipid Lowering Arm (ASCOT-LLA)

Neil R Poulter, Imperial College London, London, United Kingdom; Bjorn Dahlof, Sahlgrenska
Univ Hosp/Östra, Goteborg, Sweden; Peter S Sever, Imperial College London, London, United
Kingdom; Hans Wedel, Nordic Sch of Public Health, Göteborg, Goteborg, Sweden; David
Collier; St. Bartholomew’s & The Royal London Sch of Medicine, London, United Kingdom

The results of the PROSPER trial raised doubts about the benefits of statin use on stroke events
in the elderly population. Hence the ASCOT-LLA database was investigated to evaluate the
effects of atorvastatin 10mg daily compared with placebo on various cardiovascular (CV) events
among 4440 patients with hypertension who were aged 65 years and above and who had at
least 2 other CV risk factors and a total cholesterol � 6.5mmol/l at baseline. The effects of
atorvastatin for the primary and all secondary endpoints of the trial for this elderly subgroup are
shown in the table. As shown, too few CV related events occurred to allow a robust evaluation
of the impact of active intervention for several of these endpoints. However in contrast to the
PROSPER trial there was an 18% (albeit non-significant) reduction in fatal and non-fatal strokes
associated with statin use. There were no significant differences between any of these results
and those observed among younger trial participants (aged 40–64). There were no significant
differences in the incidence of major elevations in CPK and ALT levels among those allocated
atorvastatin and placebo nor any significant differences in reported serious adverse events in
the atorvastatin and placebo groups (25.6% and 26.6% of patients respectively).

Atorvastatin Placebo

Endpoint n (%) Rate * n (%) Rate * Unadjusted hazard ratio p-value

Non-fatal MI (inc silent) �
fatal CHD [1o endpoint]

51(2.3%) 7.4 83(3.7%) 11.7 0.63(0.44–0.89) 0.009

Total CV events and procedures 223(10.2%) 33.6 283(12.6%) 41.9 0.80(0.67–0.96) 0.014

Total coronary endpoints 92(4.2%) 13.4 135(6.0%) 19.3 0.70(0.53–0.91) 0.007

Non-fatal MI (exc silent)
� fatal CHD

43(2.0%) 6.2 71(3.2%) 10.0 0.62(0.43–0.91) 0.012

All cause mortality 135(6.2%) 19.3 143(6.3%) 19.9 0.97(0.77–1.23) 0.829

Cardiovascular mortality 51(2.3%) 7.3 51(2.3%) 7.1 1.03(0.70–1.52) 0.873

Fatal and non-fatal stroke 63(2.9%) 9.1 79(3.5%) 11.2 0.82(0.59–1.14) 0.238

Fatal and non-fatal
heart failure

31(1.4%) 4.5 28(1.2%) 3.9 1.14(0.69–1.91) 0.606

* per 1000 patient years

P245
Baseline Malnutrition Predicts Subsequent Malnutrition, Poststroke
Complications, and Poor Clinical Outcomes in Acute Ischemic Stroke
Patients

Sung-Hee Yoo, Sun U Kwon, Jong S Kim, Dong-Wha Kang; Asan Med Ctr, Seoul,
Democratic People’s Republic of Korea

Background: Although previous studies indicate that malnutrition is associated with poor
outcomes, nutrition has gained little attention in acute stroke management. With the serial
nutritional assessments using more sensitive parameters, we sought to estimate whether
nutritional status changes over the first week after stroke. The associations of malnutrition with
post-stroke complications and functional outcomes were also evaluated. Methods: We included
acute ischemic stroke patients who were evaluated for nutritional status within 24 hours and
at 1 week after symptom onset. Malnutrition was diagnosed when at least one of 5 parameters
showed moderate or severe undernutrition: 1) weight loss �10% for the past 3 months and
�6% during 1 week after admission; 2) weight index �80%; 3) serum albumin �3.0mg/dL,
4) transferrin �150mg/dL, 5) prealbumin �10mg/dL. Multiple logistic regression analysis was
performed to estimate the independent contribution of malnutrition to post-stroke complica-
tions and clinical outcome. Poor clinical outcome was defined as modified Rankin Scale �3 at
3 months. Demographics, risk factors, stroke severity, diet methods, and stroke subtypes were
also considered for analysis. Results: Of 93 patients included in this study, malnutrition was
observed in 15 (16.1%) at admission and in 21 (22.6%) at 1 week. Baseline malnutrition
independently predicted 1-week malnutrition (odds ratio [OR], 10.9; 95% confidence interval
[CI], 2.1–25.0; p�.004) and post-stroke complications (OR, 9.2; 95% CI, 1.1–81.0; p�.045).
Both baseline (p�.033) and 1-week (p�.004) malnutrition were associated with poor 3month
outcome by univariate analysis. Conclusions: These data suggest that acute ischemic stroke
patients are being undernourished during hospitalization. Strategic nutritional support in acute
ischemic stroke, particularly in patients with malnutrition at admission, may improve clinical
outcomes.

P246
Risk of Subsequent Myocardial and Cerebral Ischemic Events Following
Emergency Department Presentation for Ischemic Stroke

Amy Irvin, Rachel M Gilmore, Wyatt W Decker, Nicholas Kongoasa, Anjulie Ganti, Amy L
Weaver, Robert D Brown Jr, Latha G Stead; Mayo Clinic, Rochester, MN

OBJECTIVE To determine the risk of myocardial and cerebral infarction following Emergency
Department (ED) presentation for acute ischemic stroke (AIS), and to study whether any clinical
parameters are associated with a worse risk. METHODS The cohort consisted of 662
consecutive patients with AIS who provided research authorization and presented to our
Emergency Department in the 27 month period of the study. All patients had laboratory,
imaging and ECG evaluation per our acute stroke protocol. Stroke severity was assessed with
the NIH Stroke Scale, administered by a physician certified in its use. Associations with survival
were evaluated based on fitting univariate Cox proportional hazards models and summarized
by calculating hazard ratios (HR) and 95% confidence intervals (CI). RESULTS There 311
women (47%) and 351 men (53%). Their mean age was 72.4 years (SD�14.4). The median
follow up among those alive at last follow-up was 1.9 years , with an interquartile range of 7.4
to 29.5 months. The risk of subsequent myocardial or cerebral ischemic event (SMCIE) after AIS
is summarized in table 1. In terms of ED clinical parameters that were associated with risk of
SMCIE, after adjusting for age and stroke severity, patients elevated troponin were 3.1 times
more likely to develop SMCIE than patients with normal glucose (HR� 3.1; 95% CI, 1.2–8.3;
p�0.025); patients with thrombocytosis were 5.2 times more likely to develop ACS than
patients with normal platelet counts (95% CI, 1.2–22.3; p�0.026). Patients with a low
magnesium level (�2.1 mg/dl) were 4.8 times more likely to suffer a SCMIE compared to those
with normal serum magnesium. CONCLUSION Preliminary results suggest that elevated
troponin, thrombocytosis, and low serum magnesium appear to be associated with an
increased risk of developing a subsequent myocardial or cerebrovascular ischemic event
following ED presentation for AIS.
SURVIVAL-FREE OF EVENT ESTIMATES (SE) OF SUBSEQUENT ADVERSE EVENTS

Event

#
within
1 yr

@ 7
days

@30
days

@90
days

@ 180
days

@ 365
days

MI 10 100.0%(0) 99.1%(0.004) 98.9%(0.005) 98.9%(0.005) 97.9%(0.007)
Stroke 16 99.8%(0.002) 99.8%(0.002) 99.0%(0.004) 98.4%(0.006) 96.4%(0.009)
TIA 8 99.7%(0.002) 99.5%(0.003) 99.3%(0.003) 99.1%(0.004) 98.3%(0.006)
Stroke/TIA 22 99.5% (0.003) 99.4% (0.003) 98.4% (0.005) 97.4% (0.007) 95.2% (0.01)
MI/Stroke/TIA 31 99.5% (0.003) 98.4% (0.005) 97.2% (0.007) 96.4% (0.008) 93.4% (0.012

P247
Persistent Hyperglycemia in Patients with Acute Ischemic Stroke Predicts
Poor Outcome

Dawn Bravata, Carolyn K Wells, John Concato, Lawrence M Brass; Yale Sch of Med, West
Haven, CT

Objective Our objective was to examine the association between glucose values and hospital
outcome across stroke severity categories.�br Methods This subgroup analysis of an ongoing
medical record review included acute ischemic stroke patients admitted to two Connecticut
hospitals (1998–2003). Two outcomes included: in-hospital mortality and the combined
endpoint of death, discharge to hospice or a skilled nursing facility. Because the results for both
outcomes were similar, we present only the results for the combined endpoint. We examined
glucose values upon admission, during the first 24 hours, and from the 24th hour to the end
of the hospital stay. Because the results were similar for the various time points, we present
the data for glucose values from 24th hour to discharge. Glucose values were classified as
“low” (10). Results Increasing glucose values were associated with increasing likelihood of
poor outcome: �200 mg/dl, 7/120 (6%); 200�350 mg/dl, 7/28 (25%); �350 mg/dl, 2/5
(40%); p�0.001. Patients whose glucose changed to a high value had the worst outcomes:
low-to-low, 6/101 (6%); high-to-low, 1/19 (5%); high-to-high, 4/19 (21%); and low-to-high,
5/14 (36%); p�0.002. Patients with higher glucose values were more likely to have an adverse
event within stroke severity groups (mild-moderate: �200 mg/dl, 4/98 (4%); 200�350 mg/dl,
5/32 (23%); �350 mg/dl, 1/3 (33%); p�0.004; severe: �200 mg/dl, 3/22 (14%); 200�350
mg/dl, 2/6 (33%); �350 mg/dl, 1/2 (50%); p�0.31. Conclusions These findings demonstrate
(1) the prognostic importance of hyperglycemic in predicting adverse events post-stroke; (2)
that glucose beyond the first day is strongly associated with adverse events; and (3) that
glucose is associated with outcomes independent of stroke severity. These findings support the
hypothesis that glucose control throughout the hospital stay may improve outcomes for stroke
patients.

Pediatric Stroke

P248
Transfusion Lowers Plasma-Free Hemoglobin in Children with Sickle Cell
Disease at Risk for Stroke

Nelson E Lezcano, Nadine Odo, Abdullah Kutlar, Med College of Georgia, Augusta, GA;
Donald Brambilla, New England Rsch Inst, Inc, Watertown, MA; Robert J Adams; Med
College of Georgia, Augusta, GA

Background: Plasma free hemoglobin (PFH) is released by intravascular hemolysis in Sickle Cell
Disease (SCD). PFH has been linked to pulmonary hypertension in SCD and has deleterious
endothelial actions by scavenging nitric oxide. We used stored samples from the Stroke
Prevention Trial in Sickle Cell Anemia (STOP) to determine if regular transfusion, shown in that
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trial to reduce stroke by 90%, was associated with reduction in PFH. Methods: Follow-up (F)
serum samples were chosen at approximately a year (6–18 months) from baseline (B). STOP
children at high stroke risk, by transcranial Doppler ultrasound, were randomized to regular red
cell transfusion or no transfusion. PFH in children on transfusion was compared to PFH in those
not on transfusions using the t-test. Subjects were considered to be on transfusion if they
received at least 0.75 transfusions per month and had a transfusion no more than 8 weeks prior
to the blood sample. Subjects were not on transfusion if they had no more than 0.17
transfusions per month. Serum samples were analyzed for PFH (Catachem’s Plasma
Hemoglobin Kit). This colorimetric assay is based on the peroxidase activity of Hb. Results: PFH
in serum from 50 children 8.0�3.6 (mean � sd) years old at (B) who were placed on
transfusion was compared to PFH in 62 children 8.1�3.0 years old with no transfusion.
Average separation between samples was 13.3 � 4.8 months (transfusion) and 13.4�4.4
months (no transfusion). PFH in the two groups did not differ at baseline (p�0.8). PFH declined
with transfusion from 78.7 � 8.2 mg/dl to 34.4�3.4 mg/dl (mean � se) (p�0.001); without
transfusion there was a smaller drop from 80.9 � 7.5 to 62.8 � 5.0 (p�0.019). When the
follow-up samples were compared, the transfusion group showed a significantly greater
decrease in PFH versus no transfused group (p�0.001). Conclusion: Regular transfusion is
associated with a pronounced drop in PFH and this may in part explain its protective effect.
Further exploration of this mechanism is warranted.

P249
The Cerebral Protective Effect of Graded Reoxygenation and PH-Stat
Strategy During Cardiopulmonary Bypass in Infants with Cyanotic
Congenital Heart Disease

Yanmin Yang, Biosystems, IBD/NRC, Winnipeg, Canada; Jiming Cai, Yanping Zhou, Aimin
Sun, Shunming Wang, Zhaokang Su; Shanghai Children’s Med Ctr, Shanghai, China

Introduction: Cerebral complication remains a major morbidity in patients undergoing
operation for cyanotic congenital heart diseases (CHD). Our previous study has demonstrated
that oxygen pressure is an important determinant of cerebral integrity during cardiopulmonary
bypass (CPB) in these children. However, acid-base strategy, another important determinant in
terms of cerebral oxygenation and metabolic integrity, remains to be determined with modified
oxygenation strategy. Hypothesis: Graded (i.e., normoxic-to-hyperoxic reoxygenation with
ph-stat strategy could provide further protective effects. Methods: Thirty-two cyanotic patients
(6 to12 months of age) with CHD were prospectively randomized into 2 groups. Group 1 (n �
15, 6.3 �/- 3.5 kg) underwent CPB with graded reoxygenation (i.e, FiO2 from 0.21 to 1.0 within
15 minutes after initiation of CPB) and alpha-stat strategy. Group 2 (n � 17, 6.8 �/- 2.9 kg)
underwent the same reoxygenation strategy during CPB with ph-stat strategy. Cerebral
oxygenation was assessed continuously by near-infrared spectroscopy (NIRS). Serum S100beta
was measured preoperatively, during CPB, and 24 hours postoperatively. Cerebral lactate
production was measured during CPB as an index of cerebral anaerobic metabolism. Resuts:
There were no significant differences in preoperative hematocrit, oxygen saturation, CPB
duration, minimal temperatures, perfusion flow and pressure between the groups. Tissue
oxygenation were significantly lower in group 1 compared with group 2 (P � 0.01), suggesting
better provision of oxygen with ph-stat strategy. Before CPB, S100beta and lactate were similar
between both groups. After CPB, S100beta increased in both groups with significant delay of
and reduced extent of increment in group 2 (p�0.05). Serum lactate was significantly lower
in group 2 till the end of cardiopulmonary bypass (P �0.01). Conclusions: The ph-stat strategy
combined with graded reoxygenation provided better cerebral protection during CPB in infants
with cyanotic CHD, as reflected by better cerebral oxygenation and metabolism.

P250
Evolution of Cerebral Arteriopathies in Childhood Arterial Ischemic Stroke

Nasuda Danchaivijitr, Timothy C Cox, Dawn E Saunders, Great Ormond Street Hosp for
Children NHS Trust, London, United Kingdom; Vijeya Ganesan; Inst of Child Health (UCL),
London, United Kingdom

Objective: 80% of children with arterial ischemic stroke (AIS) have cerebral arteriopathy. Our
aim was to investigate the relationship between natural history of arteriopathy and AIS
recurrence. Methods: Serial magnetic resonance angiograms from children with first AIS were
evaluated. Severity of arteriopathy was graded on initial and follow-up imaging. Diagnostic
categories were assigned using a recently proposed classification. Results: Fifty children
identified from a tertiary center pediatric cerebrovascular clinic were included (30 male, median
age at AIS 49 months). Other risk factors for childhood AIS were identified in 40 (1 other risk
factor in 28 and 2 other risk factors in 12). All had middle cerebral artery (MCA) territory
infarction. Arteriopathy affected 72 arteries (most commonly MCA) in 43 of the 50 children.
Arteriopathy was categorised as transient cerebral arteriopathy in 24 cases, chronic cerebral
arteriopathy in 11, arterial dissection in 3, primary moyamoya in 1, possible moyamoya in 2,
dysplastic arteriopathy in 1 and cerebral vasculitis in 1. The median duration of clinical
follow-up was 38 months (range 1 - 120 months) and to final re-imaging was 22 months (0.5
- 105 months). Five children had recurrent clinical TIA or AIS, with re-infarction in 4; a further
child had clinically silent re-infarction. Twelve children (24%), including 4 of those with
recurrence, had progressive arteriopathy. Arteriopathy improved in 24 cases (of whom one had
recurrent TIAs) and was stable in 7. MRA remained normal in all seven patients with initially
normal MRA; one had recurrent AIS. In univariate logistic regression analyses, only progression
of arteriopathy (compared with stable or improved) was significantly associated with recurrence
(odds ratio (OR) 9, 95% confidence intervals (CI) 1.4, 58, p � 0.02). This association remained
significant in a multivariate model (OR 53.9, 95% CI 1.5, 2010, p � 0.03). Conclusion:
Progressive cerebral arteriopathy is significantly associated with recurrence of childhood AIS;
a causal link between the two remains to be established. Identification of patients with
progressive arteriopathy as a high-risk group has important implications for impending clinical
trials of secondary prevention in pediatric AIS.

Diagnosis

P251
Influence of Early MRI-Based Diagnosis on Functional Outcome and Costs
in Management of Patients with Acute Ischemic Stroke

Salvador Pedraza, Elisabeth Parody, Jordi Pijiula, Maria del mar Garcia, Montserrat
Puigdemont, Victoria Medina, Ana Quiles, Virginia Benavente, Joaquin Serena, Mar
Castellanos, Antoni Davalos; Univ Hosp Dr Josep Trueta, Girona, Spain

Objective To compare functional outcome, associated direct costs, and diagnostic
confidence of two diagnostic strategies based on MRI or CT as the first radiological test
in patients with acute ischemic stroke (AIS). Methods Prospective observational study of
patients with AIS of less than 12 hours’ evolution. CT or multiparametric MRI allocation
was decided according to the time of hospital arrival and technique availability. Good
clinical outcome was defined as a Rankin score < 2 measured according to a structured
interview at discharge and 90 days after stroke. The expenses of hospital resources
(diagnostic tests, treatment and hospital stay) were included in the costs. The
radiological diagnostic confidence was evaluated by using an analogical scale. Results
130 patients were included in the study (60% men, mean age 69y). CT was the first
radiological test in 87 patients and MRI in 43 patients. The two groups were comparable
regarding baseline variables such as cardiovascular risk factors, stroke severity (NIHSS
score) and stroke subtype. Good outcome at discharge was 26% and 35% in the CT and
MRI groups; the median (range) length of stay (LOS) was of 6.0 (4–11) and 6.0 (4–7)
days, and the mean costs of LOS were €2864.50(1938.44) and €2448.70(1289.84) (all
p�NS). The mean direct cost of hospital resources were €3536.85(2196.29) and
€3165.25(1446.63) (all p�NS). Follow-up at 3 months was recorded in 127 patients.
Good outcome was present in 51% of the CT group and in 43% of the MRI group.
Approximately 52% of the patients in both groups required a caregiver. 13 patients died,
7 of CT group and 6 of MRI group. In the assessment of radiological diagnostic
confidence both, radiologists and neurologists, showed a higher degree of confidence by
using MRI in the detection of early signs of infarction (91% vs. 21%), location (91% vs.
8%) and vascular occlusion (72% vs. 6%), and similar results than CT in the exclusion
of intracranial haemorrhage (95% vs. 98%). Conclusion The acute radiological diagnostic
confidence is much greater by using MRI, without increase in the costs of hospital
resources. However our results do not suggest a significant effect on clinical outcome.

P252
Studies of Acute Ischemic Stroke with Proton Magnetic Resonance
Spectroscopy

Yumei Zhang, Chun X Wang, Xing Q Zhao, Xi P Gong, Yi L Wang, Jing Zhang, Yong J
Wang; Tiantan Hosp, Capital Univ of Med Sciences, Beijing, China

Objective: Proton magnetic resonance spectroscopy (MRS) can be used to study metabolite
abnormalities in the brains of stroke patients. We have used it to examine the relations between
the metabolites in the infarct, the presenting neurological deficit and clinical outcome Methods:
Between February 2004 and February 2005,70 in-patients in the Neurology Ward of Beijing
Tiantan Hospital, who had been diagnosed with cerebral embolism by CT and 48 hours of
symptom onset were selected for this study. We sought to measure the temporal evolution and
spatial distribution of lesion macromolecules and small molecules, such as N-acetylaspartate
(NAA), choline (Cho), creatine (Cr) and lactate (Lac), and compared the results with that of the
mirror hemisphere. Clinical features and baseline demographic data were collected indepen-
dently by a stroke physician and the changes of MRS values were correlated with National
Institutes of Health Stroke Scale (NIHSS) score on admission and after 60 days. Results: Of 70
cases, there were 43 male and 27 female. The average was 57.9�4.23 years. The results of
MRS showed that there were statistically significant differences in the amount of NAA and Cho
between lesions and the mirror hemisphere (P �0.038 and P �0.020 respectively), but there
were no significant differences in Cr (P � 0.327). Lactate peak appeared in lesions, but not
appeared in the mirror hemisphere, with significant differences between them (P � 0.000).
Reduced NAA and Cho in the infarct within the first 48 hours was related to the clinical stroke
syndrome. Clinical outcome was most closely related to the extent of the infarct, the larger the
infarct, the worse the outcome. Conclusions: The lesions of acute stroke patients exhibit
hypometabolism, The reduction in NAA and Cho in a infarct lesion was related to infarct extent
and clinical outcome. Key words: Acute Ischemic Stroke, MRS, Hypometabolism, Clinical
outcome

P253
Lesion Visibility in Blood-Oxygen Level Dependent Imaging Is Related to
NIH SSS in Acute Stroke Patients

Jens Fiehler, Benjamin Geisler, Gotz Thomalla, Einar Goebell, Hamburg Med Ctr, Hamburg,
Germany; Frank Brandhoff, Univ of Muenster, Muenster, Germany; Joachim Rother, Klinikum
Minden, Minden, Germany; Hermann Zeumer, Thomas Kucinski; Hamburg Med Ctr,
Hamburg, Germany

Introduction Delineation of tissue at risk is a major challenge for acute stroke imaging.
Metabolic characterization of the penumbra might be achieved by the application of
blood-oxygen-level-dependent (BOLD) imaging. Patients and Methods We analyzed MRI data
from 29 I.V. tPA treated patients within the first 6 hours after stroke onset and after 5–8 days.
The MRI protocol consisted of FLAIR, diffusion-weighted- (DWI/ADC�apparent diffusion
coefficient) and perfusion-imaging with cerebral blood flow and -volume maps (CBF and CBV)
and the time-to-peak (TTP), as well as quantitative T2- and T2*-imaging (qT2, qT2*).
BOLD-images (T2’) were calculated using 1/T2’�1/qT2*-1/qT2. BOLD lesions were rated by
two blinded observers. Results Lesion side was rated correctly by observers 1 and 2 in
72/55%, wrong in 14/38% and rated not visible in 14/7%. After unblinding, the visibility was
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rated 43/43% good, 30/43% reasonable, and 27/13% poor. Good lesion visibility was
associated with a NIH-SSS of �10 (p�0.001, Fisher’s Exact Test) but not with initial ADC
lesion volume or with time after symptom onset (p�0.713 and 0.885, Kruskal-Wallis Test).
BOLD-lesions exceeded ADC lesions in 60/58% of the patients, were smaller in 17/25% and
equal in 17/13% (Figure). TTP/CBF lesions exceeded BOLD-lesions in 87/70% of the patients,
where equal in 0/27%, and were smaller in 13/3%. Discussion Lesions in BOLD images were
observed in the majority of patients. BOLD-lesion might be a correlate of the penumbra since
lesion visibility is strongly related to the severity of neurological symptoms. Artefacts may make
lesion detection complicated or even impossible. Improvement of the sequences is under way.

P254
Recurrent Ischemic Lesions Outside the Territory of Initial Perfusion Deficit
Are Caused by Cardioembolism

Aleksandra Pavlovic, Lachlan MacGregor, Louise Allport, Patricia Desmond, Jane Prosser,
Brian Tress, Peter Hand, Stephen Davis; Royal Melbourne Hosp, Melbourne, Australia

Introduction. One third of stroke survivors have a stroke-prone state with frequent recurrent
lesions on MRI early after initial stroke. Although often asymptomatic, recurrent ischemic
lesions (RIL) are associated with an increased risk of clinical stroke and are easily detectable
with diffusion-weighted imaging (DWI). RIL within initial perfusion deficit can be attributed to
the index cause, while those outside can be considered to be new events. Risk factors for RIL
are still not completely elucidated. Methods. To test the hypothesis that patients with RIL might
be predicted by their risk factor profile, serial MRI scanning with both DWI and PWI (perfusion
imaging) was performed in 85 consecutive, ischemic stroke patients on Day 1, Days 2–7 (early
RIL), and Day 90 (late RIL). RIL were defined using image co-registration, as new ischemic
lesions outside the initial perfusion deficit. Differences in risk factors and stroke mechanism,
using the TOAST classification, were compared between patients with and without RIL.
Results. RIL were detected in 14/85 (16.5%, 95%CI [9%, 26%]) patients. Early and late RIL
were identified in 7 patients each. None of the patients had both early and late RIL. Only one
patient with late RIL was symptomatic. There was a trend for patients with RIL to have a
cardioembolic mechanism (p�0.16), while none of the patients with RIL had large artery
atherosclerosis (p�0.05). Multiple acute DWI lesions on initial MRI scans were not associated
with RIL occurrence (p�0.90). There were no significant differences in other variables.
Conclusions. Both early and late RIL are relatively common and usually asymptomatic. There
is some evidence for a higher risk in patients with cardioembolic pathogenesis. MRI-defined RIL
are a potential marker of stroke recurrence and surrogate endpoint in clinical trials.

P255
Cerebrovascular Reactivity and Microalbuminuria in Patients with Diabetes
Mellitus Type II

J Serena, Hosp Univ Doctor Josep Trueta, Girona, Spain; M Blanco, Hosp Clı́nico Univ,
Santiago de Compostela, Spain; P Torguet, M Vallès, M Castellanos, Y Silva, E Riva, Hosp
Univ Doctor Josep Trueta, Girona, Spain; J Vivancos, Hosp de la Princesa, Madrid, Spain; A
Davalos; Hosp Univ Germans Trias i Pujol, UAB, Badalona, Spain

Microalbuminuria (MAO) is an independent predictor of renal insufficiency, stroke and death.
This study examines whether the systemic microvascular alteration reflected by the presence
of MAO in patients with diabetes mellitus type II (DM-II) is associated with cerebral
microangiopathy as evaluated through cerebrovascular reactivity (CVR) study. Materials and
methods 49 patients consecutively visited in the nephrology surgery affected by DM-II with
creatinine �3 mg/dL and without history of stroke were included. Mean velocity was
continuously monitored in the two MCA’s both at rest (breathing room air) and during CO2

inhalation (carbogen 5%), used as a vasodilatory stimulus. The Bishop method was used to
calculate CVR. Normal values were obtained from 100 healthy controls evaluated in our
neurosonology unit. Albuminuria was quantified using the nephelometric method: normal (�30
mg/L), MAO (30–300 mg/L) and macroalbuminuria (�300 mg/L). Results The mean age was
63 years, with a median evolution of diabetes of 9.5 years [4,15]. 14 (28.6%) patients had
normal albuminuria, 14 (28.6%) had MAO and 21 (42.8%) macroalbuminuria. Mean CVR was
similar in patients and healthy controls (4.36�1.48 vs. 4.82�1.85). However, a negative
correlation was found between CVR and the level of albuminuria, (r�-0.34, p�0.01) and lower
CVR tended to correlate with longer duration of the DM-II (r�-0.249, p�0.08), higher systolic
blood pressure (p�0.08), non-dipper pattern (p�0.09) and treatment with calcium antagonists

(p�0.08). ConclusionsIn patients with DM-II there is a negative association between systemic
microvascular lesion, measured by albuminuria, and CVR, which has not previously been
described. This finding may prove to be useful in the identification of patients at greater risk
of cerebrovascular complications.

P256
Aortic Plaque Detection and Time-Resolved 3D Velocity Mapping in Stroke
Patients at 3T MRI

Andreas Harloff, Michael Markl, Alex Frydrychowicz, Marc Kollum, Andreas Hetzel;
Albert-Ludwigs Univ, Freiburg, Germany

Objective: To develop an MRI protocol for the non-invasive localization and description of aortic
plaques in order to replace TEE. Furthermore, to perform 3D MRI flow visualization to advance
understanding of development of aortic atheroma. Methods: For 3 volunteers and 6 patients the
entire thoracic aorta was examined with both TEE and 3T MRI (TRIO, Siemens, Germany). MRI
plaque localization was based on multi-slice, fat saturated, and ECG gated diastolic data
acquisition using T1 contrast dark blood 2D multi-slice Turbo-Flash and bright blood 3D
gradient echo imaging consisting of four slices packages (figure 1 A). Furthermore, localized
20 s breath-hold and high resolution multi-contrast (dark and bright blood) imaging (0.7 x 0.8 x
4 mm) was used to analyze plaque morphology (figure 1 B: white arrow indicating 3 mm thick
plaque in the descending aorta). Time resolved 3D blood flow visualization data were acquired
using an ECG and respiration controlled phase contrast sequence. Results: MRI detected 3
plaques in the aortic arch (mean thickness 3.5 mm) and 2 in the descending aorta (mean 3.3
mm) correlating closely with TEE data. Concordance regarding plaque calcification was
moderate. Figure 1 C shows an example of normal 3D systolic blood flow characteristics in the
aorta and supra-aortic vessels. Conclusions: Our results demonstrate the feasibility and
accuracy of plaque localization and description as well as flow visualization in the aorta by high
resolution MRI as a potential alternative for TEE. Combined with blood flow velocities and
derived wall stress parameters this may provide insight into development of aortic atheroma.

P257
Changes in Superficial Temporal Artery Blood Flow and Cerebral
Hemodynamics of Moyamoya Disease After Extracranial-Intracranial
Bypass Surgery

Shigeru Fujimoto, Kazunori Toyoda, Tooru Inoue, Yoko Yokoyama, Juro Jinnouchi, Koh
Nakachi, Seiji Gotoh, Kotaro Yasumori, National Kyushu Med Ctr, Fukuoka, Japan; Setsuro
Ibayashi, Graduate Sch of Med Science, Kyushu Univ, Fukuoka, Japan; Yasushi Okada;
National Kyushu Med Ctr, Fukuoka, Japan

Purpose: The purpose of the present study is compare changes in STA blood flow and cerebral
hemodynamics after the extracranial-intracranial (EC-IC) bypass between patients with
atherothrombotic carotid occlusive disease and moyamoya disease. Methods: This study
included 40 consecutive patients with athrothrombotic carotid occlusive disease (Athero-Group)
and 13 consecutive patients with moyamoya disease (Moya-Group) who underwent EC-IC
bypass. We adopted the inclusion criteria using single photon emission computed tomography
(SPECT) as follows: rCBF �32ml/100g/min (80% of the mean value in the normal control
subjects) and acetazolamide (ACZ) reactivity �10% in the ipsilateral middle cerebral artery
(MCA) territory. STA duplex ultrasonography (STDU) was performed to measure the flow velocity
and diameter of the operated STA before and 14 days and 3 months after EC-IC bypass surgery.
Results: STA mean flow velocity (MFV) was correlated with the rCBF in the ipsilateral MCA
territory 14 days after EC-IC bypass surgery (R�0.57, p�0.0001) 14 days after EC-IC bypass.
There was no significant difference in any baseline STDU and SPECT parameters between
Athero-Group and Moya-Group. Two patients in Moya-Group showed a hemispheric hyperper-
fusion syndrome within 14 days after EC-IC bypass. Between Moya-Group and Athero-Group,
there was a significant difference in STA MFV 14 days after EC-IC bypass (76.0�21.5 vs
55.2�16.5 cm/sec, p�0.001). The rCBF of the ipsilateral MCA territory was also higher in
Moya-Group than Athero-Group 14 days after EC-IC bypass (40.0�8.0 vs 34.2�5.9
ml/100g/min, p�0.01). These differences were not observed 3 months after EC-IC bypass.
Changes in STA MFV (42.6�25.4 vs 30.5�15.7 cm/sec, p�0.05) and rCBF (10.4�5.8 vs
5.1�4.3 ml/100g/min, p�0.01) before and 14 days after EC-IC bypass were also higher in
Moya-Group than Athero-Group. Conclusions: In patients with severe cerebral hemodynamic
failure, STA MFV is a highly sensitive parameter for predicting rCBF in the ipsilateral MCA
territory after EC-IC bypass. In moyamoya disease, changes in STA MFV as well as rCBF were
higher than those in atherothrombotic carotid occlusive disease after EC-IC bypass. Hyperper-
fusion syndrome was observed only in patients with moyamoya disease.
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P258
A New Category of MRA Estimates the Regional Severity of Moyamoya
Disease: Comparison with 15O-Gas PET

Hiroyuki Kageyama, Tohru Shiga, Satoshi Kuroda, Chietsugu Katoh, Kohno Tomoya, Satoshi
Terae, Nagara Tamaki; Hokkaido Univ, Sapporo, Japan

PET FINDINGS

MRA stage 0 1 2

Cortex
CBF ml/100g/min 47.8 �7.3 39.6 �9.3 30.0 �8.3
OEF 0.38�0.06 0.42�0.09 0.48�0.10
CMRO2 ml/100g/min 3.1 �0.9 2.7 �0.9 2.1 �0.6
CBV ml/100g 3.0 �0.6 3.8 �1.4 5.1 �1.5
White matter
CBF ml/100g/min 28.5 �4.8 25.2 �2.9 20.6 �3.8
OEF 0.38�0.05 0.47�0.07 0.51�0.07
CMRO2 ml/100g/min 2.5 �0.5 2.2 �0.4 1.7 �0.4
CBV ml/100g 2.4 �0.9 2.5 �1.1 3.2 �1.6
Basal ganglia
CBF ml/100g/min 49.9 �4.4 47.7 �4.2 38.1 �9.4
OEF 0.37�0.06 0.46�0.04 0.49�0.06
CMRO2 ml/100g/min 4.0 �0.7 3.5 �0.6 2.9 �0.9
CBV ml/100g 2.8 �0.7 3.4 �1.6 4.4 �1.3
Cerebellum
CBF ml/100g/min 55.3 �6.3 47.2 �8.9 51.5 �8.7
OEF 0.41�0.03 0.44�0.09 0.42�0.09
CMRO2 ml/100g/min 3.4 �0.8 3.6 �0.9 3.2 �0.9
CBV ml/100g 4.6 �0.9 4.0 �1.1 4.1 �1.1

Introduction: Moyamoya disease (MMD) is characterized by
stenosis or occlusion around the circle of Willis. In this study, we contrived a new MRA category
for MMD to evaluate its regional severity. Method: We enrolled 20 patients with MMD. All
patients underwent MRI, MRA and 15O-gas PET. MRA was obtained with 3-D FISP (TR � 35ms,
TE � 7.2 ms, flip angle � 20°, FOV � 193�220 mm, matrix � 235�512, slab thickness �
36 mm, 32 partitions). We graded each of the major cerebral arteries into 3 stages (Total: 120
arteries)(Ex. See Graphic). Stage 0 was defined as normal appearance (22/120). Stage 1 was
defined as stenosis or occlusion limited from distal ICA or basilar BA to proximal ACA, MCA or
PCA and normal appearance of its distal portion (32/120). Stage 2 was defined as occlusion
from distal ICA or BA to proximal ACA, MCA or PCA and no or faint appearance of its distal
portion (66/120). We compared the stage of each cerebral artery with PET findings at the
ischemic core in cortex, white matter, and basal ganglia. Results: As the MRA stage increases,
CBF and CMRO2 decreased and OEF, CBV increased in cortex, white matter, and basal ganglia
(See Table). Conclusion: Our new MRA category enables estimation of regional severity in MMD.
Proximal stenosis or occlusion alone causes a serious ischemia in white matter and basal
ganglia. Distal occlusion causes a serious ischemia in cortex. Cerebellum is intact in MMD.

P259
Vertebrobasilar Dolichoectasia as a Risk Factor for Cerebral Microbleeds
on Gradient Echo MRI

Jong-Moo Park, Ja-Seong Koo, Byung-Kun Kim, Ohyun Kwon, Hee-Joon Bae; Eulji Univ Sch
of Med, Seoul, Republic of Korea

Background & Objective: Vertebrobasilar dolichoectasia (VBD) has been reported to increase
not only the risk of the ischemic stroke but also the hemorrhagic stroke, especially in posterior
circulation territory. This study was aimed to determine the role of VBD for cerebral microbleeds
(CMBs) on gradient-echo T2*-weighted MRI (GE-MRI) according to the locations of CMBs.
Methods: GE-MRI of brain was performed in a consecutive series of 268 participants. Locations
of CMBs were divided into anterior and posterior circulation. Ectasia was defined as basilar
artery (BA) diameter over 4.5 mm in any location along its course and dolichosis as either
bifurcation of BA above the suprasellar cistern or evidence of any portion of BA lateral to the
margin of the clivus or dorsum sellae. Associations of VBD with CMBs in any regions of brain,
and in the territory of anterior or posterior circulation were investigated. Results: CMBs were
detected in any regions of brain in 60 subjects (22.4%), in only anterior circulation in 10 (3.7%),
in only posterior circulation in 15 (5.6%), and in both locations in 35 (13.1%). VBD was
observed in 32 subjects (11.2%), in whom CMBs were more abundant than subjects without
VBD (4.06�6.45 vs. 0.96�3.05, p�0.05). The proportion of subjects with VBD according to
the location of CMBs were as followed: 12 of 208 subjects without CMBs (5.8%), 2 of 10 with
CMBs in anterior circulation only (20.0%), 5 of 15 with CMBs in posterior circulation only
(33.3%), and 13 of 35 with CMBs in both (37.1%). With respect to the presence of CMB, the
crude odds ratio (OR) of VBD was 8.17 (95% confidence interval, 3.70 to 18.04). After adjusting
age, hypertension, history of stroke, and the use of antiplatelets or anticoagulants, the OR of
VBD was 6.37 (2.78 to 14.60). For the presence of CMBs in anterior circulation, the crude and

adjusted ORs were 6.06 (2.74 to 13.39) and 4.69 (2.06 to 10.66); whereas for the presence
of CMBs in posterior circulation, the crude and adjusted ORs were 8.20 (3.71 to 14.09) and
6.34 (2.75 to 14.62). Conclusion: These results suggest that VBD increases the risk for CMBs
on GE-MRI. The association between CMBs in posterior circulation and VBD remains to be
clarified in larger population.

P260
Diffusion-Weighted Imaging Findings After Endovascular Stent Employment
in Cerebral Artery Stenosis

Kyung-Pil Park, Tae-Hong Lee, Hak-Jin Kim, College of Med, Pusan National Univ Hosp,
Busan, Republic of Korea; Jae-Hyung Joo, Ji-Ho Bae, Sang-Chan Lee, Sung-Hoon Lee,
Dongeui Med Ctr, Busan, Republic of Korea; Dae-Seong Kim, Kyu-Hyun Park, Dae Soo
Jung; College of Med, Pusan National Univ Hosp, Busan, Republic of Korea

Background and Purpose: Cerebral emboli are major concerns during endovascular stent
employment in cerebral arteries, and sometimes could be a cause of post-stent morbidity and
mortality. We investigated the patterns and associating factors of cerebral emboli using
diffusion weighted-MRI (DWI) in the extra and intracranial artery stent employment. Methods:
Forty three patients undergoing endovascular stent placement with pre- and post-stent DW
imaging were retrospectively studied. There were patients with five MCA stent, 8 intracranial
(IC) internal carotid arteries (ICAs), 21 extracranial (EC) ICAs, 6 IC vertebral arteries (VA) and 3
EC VAs. DWI was done within 5 days (mean 2.5 days) in post-stent state. Symptomatic patients
including transient ischemic attack were 33 (77%). We compared the clinical and radiological
characteristics between positive and negative DWI group. High signal intensities (HSI) on DWI
were analyzed the according to the size; small (�1 cm) or large (�1 cm). Results: Twenty six
(60%) of 43 patients with stent placement showed new HSI in post-stent DWI. Symptomatic
complications after stent employment occurred in 10 patients (23%). Large HSI in DWI (n �
10) were correlated with the in-procedural complications and new neurologic symptoms after
stent employment. Between positive and negative DWI group, there were no differences in age,
sex, conventional risk factor for stroke, symptom at pre-stent state, time interval from symptom
onset to day of stent, site of stent employment, distal circulation state of stenosis, length of
stenotic segment, degree of stenosis and use of protection device. The positive DWI group is
correlated with neurologic symptoms after stent placement, in-procedural complications and
morphology of stenosis at angiography. Conclusion: New DWI abnormalities after stent
employment which means embolic signals are common phenomenon with or without symptom.
The in-procedural complications and morphology of stenosis are correlated with the new-onset
DWI abnormalities.

P261
Eustachian Valve May Be Part of the Paradoxical Embolism Mechanism
Through a Patent Foramen Ovale in Adult Patients

Régis Sachs, Khaled Zerhouni, Jean-Paul Albertini, Jean-Yves Artigou, Jean-Christophe
Charniot; Hôpital Avicenne, Bobigny, France

Background : The eustachian valve (EV) is a remnant embryonic right valve of the sinus
venosus. Embryologically, the EV directs oxygenated blood from the inferior vena cava across
the patent foramen ovale (PFO) into the systemic circulation. Inter-atrial septal aneurysm (IASA)
is frequently associated with PFO. Aim of the study : To assess the prevalence of persistent
EV in an adult population undergoing transesophageal echocardiography (TEE), and its
correlation with inter-atrial septal abnormalities. Methods : 204 patients underwent TEE for
different diagnoses including valvular disease, stroke and endocarditis. The presence of EV,
PFO and IASA was evaluated with two-dimensional transesophageal echocardiography, color
Doppler and contrast echocardiographic studies. Results : In a first step 103 patients were
retrospectively analysed on videotape recorders. EV was found in 34 % of the patients and it
correlated with septal abnormalities (PFO � IASA) p � 0.02. In a second step 101 consecutive
patients underwent TEE and studied prospectively. EV was found in 50 patients (49%). Septal
abnormalities in 26 Patients (25%), PFO in 18 patients (17%) and IASA in 15 patients (15%).
EV was found in 88% patients with septal abnormalities (p�0.0001)), in 67% patients with PFO
(p�0.02) and in 53% patients with IASA (NS). Clinical assessments did not significantly
influence these relationships. Conclusion : Persistent EV is frequently found in adult patients
with septal abnormalities and mainly PFO. A persistent EV may participate in the mechanism
of a paradoxical embolism by directing the inflow blood from the inferior caval vein towards the
interatrial septum.

P262
Added Benefit of Enhanced Versus Unenhanced MR Angiography in
Determining Greater than 70% Internal Carotid Artery Stenosis? Not!

Lukasz S Babiarz, Bradley Brobeck, Nayeli Dault, Ramon G Gonzalez, Pamela W Schaefer,
Javier M Romero, Michael H Lev; Massachusetts General Hosp, Boston, MA

Background: Internal carotid artery (ICA) atheromatous disease is an important cause of
ischemic stroke; endarterectomy is generally indicated for symptomatic patients with � 70%
stenosis. Few studies have directly compared the accuracy of contrast enhanced (CE) MRA to
that of non-contrast enhanced (nCE) MRA in the detection of hemodynamically significant ICA
stenosis. In this study, we tested whether CE-MRA significantly improves sensitivity, specificity,
and accuracy for detection of a � 70% ICA stenosis, versus nCE-MRA, relative to a CT
angiography (CTA) gold standard. Methods: We identified 177 patients (354 ICA’s) who
received correlative CE-MRA, nCE-MRA, and CTA within 3 months of one another (from
2001–2004). Two blinded neuroradiologists graded the degree of ICA stenosis for each vessel,
on each modality, in random order, according to the following 5-point scale: 0�normal,
1�mild (�50%), 2�moderate (50–70%), 3�severe (�70%), and 4�critical (hairline or
occluded). In making this assessment, special attention was paid to the degree of: (1) signal
dropout, (2) distal vessel narrowing, & (3) distal vessel signal decrease, which were rated using
the same 5-point scale. MRA results were correlated with those of CTA, and receiver-operating-
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characteristic (ROC) curves were constructed from the CE- and nCE-MRA datasets. Results: On
CTA, there were 55 ICA’s with, and 299 without, �70% stenosis. CE-MRA was 84% sensitive
and 96% specific for detecting a �70% stenosis; nCE-MRA was 80% sensitive and 96%
specific. The area under the ROC curve for CE-MRA was 0.97; the area for nCE-MRA was 0.95
(p�0.51, NS). Each of the three components of stenosis grading (signal dropout, distal
narrowing, and distal signal decrease), for both CE-MRA and nCE-MRA, had high specificity
(�98.4%), but only moderate sensitivity (35–65%), for the detection of surgically relevant
stenosis. There was a trend towards improved accuracy when the results of both CE- and
nCE-MRA agreed. Conclusions: Although it is clear that CE-MRA more accurately delineates
neurovascular anatomy than does nCE-MRA, the administration of gadolinium did not offer
significant advantage in distinguishing surgically treatable, 70% or greater, ICA stenosis, in the
highly selected patient cohort we studied.

P263
The Need for Performance Protocols for TCD and TEE in Detection of Right
to Left Shunt

James L Frey, Carol A Darbonne, Christine Gradeck, James L Rice, David Feigenbutz;
Barrow Neurological Inst, Phoenix, AZ

Objective: To evaluate reasons for discrepancy between TCD and TEE for shunt detection
in community use. Background: TEE is the gold standard for detection of right to left shunt
(RLS). In our center, we observed informally that TCD was more sensitive than TEE. We
sought an explanation for this discrepancy. Methods: We retrospectively reviewed TCD
and TEE on pts eval for RLS over 2 yrs. TCD was done by 2 techs per literature-based
performance protocol (PP): 2 MHz transducer; insonate mca; contrast� 9.5 cc saline �
0.5 cc air agitated between 2 syringes; inject via #18 antecub I.V w/ pts supine and rt
lat.decub w/o, during, and after valsalva (x2 each); recording time �20 sec; pos study�1
bubble artifact on � 1 inject. TEE was performed by 5 cardiologists: omniplane multihertz
probe and mech index of 0.7; conscious sedation in left anterolat semi-upright position w/
long and short 4 chamber views. No PP specifications for size/location of I.V. line, prep of
contrast, timing of injection, # of injections, use of valsalva, recording time, criteria for
positivity. Results: 138 pts had both studies w/in 24 hours of each other. Agreement: of
34 � on TCD, 12 were � on TEE (0.35); of 18 � on TEE, 17 were � on TCD (0.94). Overall
agreement: 29/52�0.56. The lower yield of TEE and low interstudy agreement are
unexplained by false pos TCD, and likely reflect the lack of uniform PP for TEE. This is
supported by our observation that the likelihood of agreement between TCD and TEE
correlated w/ the cardiologist doing the TEE. Analysis of 16 pub studies (861 patients)
disclosed higher yields w/ TEE in 8; higher w/ TCD in 4; equal in 4. We found one
consensus PP for RLS detection w/ TCD. No PP for either TCD or TEE was found at websites
for: AAN, ACC, ACR, AIUM, ASE, ASN, SVU. Conclusions: The higher yield for TCD and low
level of agreement between TCD and TEE appear to reflect operator differences in TEE. The
results engender concern about the possibility of false negatives in community use of TEE.
Given the operator-dependency of both modalities, either may be prone to false negatives.
Consensus protocols and accreditation criteria for performance of TCD and TEE could have
an important impact on accuracy of shunt detection.

P264
Long-Term Outcome in Patients with Misery Perfusion in Chronic Carotid
Artery Occlusion

Hiroshi Moriwaki, Katsufumi Kajimoto, Yukio Sugiyama, Kotaro Miyashita, Takuya Hayashi,
Jun Takahashi, Susumu Miyamoto, Hiroaki Naritomi; National Cardiovascular Ctr, Suita,
Japan

BACKGROUND: In a prospective randomized study, the Carotid Occlusion Surgery Study
(COSS), which is ongoing now, patients with elevated oxygen extraction fraction (OEF) on
PET are subjected to clarify beneficial effects of EC-IC bypass surgery. However, the
relationship between the degree of elevated OEF and subsequent ischemic stroke
occurrence has been rather scarcely studied. We prospectively studied whether the
elevated OEF is an independent risk factor of subsequent ischemic stroke. METHODS: We
enrolled 102 patients (73 males, mean 66.2 yrs) with complete occlusion of the unilateral
ICA or the trunk of MCA. Patients with severe stenosis were excluded to exclude embolic
stroke in the following period. PET with O-15 inhalation method was performed at least 4
weeks after the last clinical episode. Patients were divided into two groups according to
mean OEF values in the affected MCA area: Group A (n�67) with normal OEF (�0.52), and
Group B (n�35) with elevated OEF (�/�0.52). Following the PET studies, patients were
followed up under medical treatment for more than 1 year to observe the occurrence of
stroke. RESULTS: During an average follow-up period of 4.2 years, ipsilateral ischemic
stroke occurred in 2 of 67 patients (3%) in Group A and 10 of 35 patients (29%) in Group
B. The frequency of stroke in Group B was significantly higher than in Group A (p�0.01).
In 4 patients in Group B who had ipsilateral stroke within 1 year after PET studies, mean
OEF values were enormously high showing 0.73, 0.70, 0.69 and 0.64, respectively. In the
other 5 of 6 patients in Group B who had ipsilateral stroke more than 1 year after PET
studies, the occurrence of stroke was related to the deterioration of hemodynamic status,
such as reduction in blood pressure or further development of occlusive changes.
CONCLUSION: Our study confirmed the current view that the misery perfusion in ICA or
MCA occlusion indicates high risk of subsequent ischemic stroke. Patient with highly
elevated OEF was particularly in danger of stroke in the near future, and surgical
intervention may be indicated to avoid subsequence ischemic stroke. In patients with
moderate OEF elevations, longitudinal follow-up of vascular lesions and careful blood
pressure management are considered important for preventing stroke.

P265
Paradoxical Brain Embolism May Not Be Uncommon: Prospective Study in
Acute Ischemic Stroke

Yuji Ueno, Kazumi Kimura, Yasuyuki Iguchi, Takeshi Iwanaga, Takeshi Inoue, Kuniyasu
Wada, Yoshihide Sunada; Kawasaki Med Sch, Kurashiki City, Japan

Background and Purpose Paradoxical brain embolism (PBE) has been identified to be a
potential risk factor for ischemic stroke especially in young adults. However, the frequency and
clinical characteristics of PBE has been unclear. Methods We prospectively enrolled the
consecutive patients with acute ischemic stroke within 7 days of onset. Transcranial Doppler
(TCD) and/or transesophageal echocardiography (TEE) were performed in all patients to detect
right-to-left shunt (RLS). If stroke patients have RLS, venous ultrasound and/or lung perfusion
scintigraphy were carried out to detect embolic sources in venous system and pulmonary
embolism. We identified diagnostic criteria for PBE as follows; 1) the presence of RLS; 2) brain
imaging suggesting an embolic stroke; 3) the presence of thrombus in venous system and/or
the coexistence of a pulmonary embolism; and 4) the absence of other emobolic sources. We
divided the stroke patients into four groups according to the suggesting criteria: 1) meeting all
four criteria (Definite group), 2) fulfilling 3 of the 4 criteria (Probable group), 3) fulfilling 1 or 2
of the 4 criteria (Possible group), and 4) meeting none of the criteria (Non-PBE group). Results
194 patients were enrolled into this study. 26/194 (13%) patients had positive RLS in TCD
studies. 79 of 194 (41%) patients underwent TEE, and the positive RLS were found in 27 of 79
(34%) patients. In total, 36 patients (18.6%) had RLS in TCD and/or TEE studies. The frequency
of Definite, Probable, Possible and Non-PBE group were 5%, 5%, 8%, and 82%, respectively.
The frequency of young patients below 40 years old and females were 20% and 80% for
Definite group, 10% and 30% for Probable group, 0% and 23% for Possible group, and 3% and
35% for Non-PBE group (Definite group versus Non PBE group, p�0.02 and 0.004,
respectively). The patients with no any traditional risk factors such as hypertension, diabetes
mellitus, and atrial fibrillation were also predominantly belong to Definite group rather than
Non-PBE group (70% versus 15%, p�0.001). Conclusions The frequency of definite
paradoxical brain embolism was 5% in all ischemic stroke patients, which is not uncommon.
The clinical characteristics of PBE were a young age, female and the absence of traditional risk
factors.

P266
Mobile Plaque: New Findings of Unstable Plaque in B-mode Images

Kazuyuki Nagatsuka, Atsuko Shimode, Hiroaki Naritomi; National Cardiovascular Ctr, Osaka,
Japan

Background: Recently we found a patient (Case 1) showing a unique carotid plaque on
ultrasound B-mode images. The part of plaque surface was moving with heartbeats and
showed a jelly-like appearance beneath the moving surface. This patient had asymptomatic
multiple lesions on magnetic resonance diffusion weighted images (DWI) and underwent
carotid endarterectomy (CEA). Pathological findings of CEA specimen showed a large fresh
hemorrhage inside of the plaque. The surface movement and jelly-like changes, thus, likely
reflect a recent intra-plaque hemorrhage and may indicate the fragility of plaque. The aim of
this study is to investigate the incidence of such mobile plaque and its relationship with clinical
and pathological findings. Subjects and Methods: We investigated 127 patients (137 lesions)
with 50–99% carotid artery stenosis by ultrasound examination during the last one year. Thirty
lesions were symptomatic. CEA was performed in 27 lesions. The plaque movement on
ultrasound B-mode images was carefully observed by one examiner and recorded as movie
files. The movie files were later reviewed by another examiner independently to reconfirm the
findings. Results: Fifteen plaques in 13 patients were found to move with heartbeats, and 9 of
them had the jelly-like appearance partially. The echogenecity of these 15 plaques was
heterogeneous but mainly echogenic. Four of 15 lesions were symptomatic. Three symptomatic
lesions and one asymptomatic lesion with multiple DWI lesions (Case 1) underwent CEA. All
these four CEA specimens obtained from mobile plaques showed the existence of fresh
hemorrhage beneath the surface which consisted of thin fibrous cap. Such an intra-palque
fresh hemorrhage was found only in 8 of 23 specimens obtained from non-mobile plaques.
Conclusion: The mobile plaque on ultrasound B-mode images appears to reflect recent
intra-plaque hemorrhage and indicate the instability of plaque. The careful attension should be
paid to find the movement of plaque, since such a mobile plaque is likely unstable in spite of
its echogenic nature.

P267
Advanced Imaging Techniques Reveal Detailed Angioarchitecture in
Cerebral Cavernous Malformations

Robert Shenkar, Evanston Northwestern Healthcare, Evanston, IL; Palamadai N
Venkatasubramanian, Ctr for Basic MR Res, Evanston Northwestern Healthcare, Evanston,
IL; Jin-cheng Zhao, Evanston Northwestern Healthcare, Evanston, IL; Ellen Kohlmeir,
Northwestern Univ, Evanston, IL; Douglas A Marchuk, Duke Univ Med Ctr, Durham, NC;
Thomas J Meade, Northwestern Univ, Evanston, IL; Alice M Wyrwicz, Ctr for Basic MR Res,
Evanston Northwestern Healthcare, Evanston, IL; Issam A Awad; Evanston Northwestern
Healthcare, Evanston, IL

Introduction: Cerebral cavernous malformations (CCMs) are a cause of hemorrhagic stroke and
have generally been diagnosed by low field magnetic resonance (MR) imaging (1.5 T) and
subsequent pathologic confirmation in resected lesions. CCMs consist of blood filled caverns
lined by a single layer of endothelium, but little is known about their biologic behavior over time.
Hypothesis: We assessed the hypothesis that advanced imaging techniques can reveal more
details of the structure of CCMs than previous techniques. Methods: CCMs excised from three
patients were fixed in formaldehyde and imaged by MR at 9.4 T, with histologic validation by
confocal microscopy. The brains from six mice with the gene knockout (CCM1�/-) were
imaged by MR at 4.7 T in vivo and ex vivo. Results and Conclusions: MR and confocal imaging
of excised human CCMs revealed previously unsuspected small caverns appearing to arise
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from larger caverns and more mature blood vessels in the lesion. The brains of transgenic mice
revealed lesions similar to human CCMs. In conclusion, the high field MR imaging techniques
manifest novel features of CCM genesis, visible at near histologic resolution. These offer new
opportunities for further investigation of disease pathogenesis in vivo.

P268
Transcranial Doppler Is a Reliable Tool for Assessing Collateral Patterns in
Patients with Carotid Artery Stenosis

Xi P Gong, Beijing Tiantan Hosp, Beijing, China; Yao Li, Beijing 6th Hosp, Beijing, China;
Yong J Wang; Beijing Tiantan Hosp, Beijing, China

Introduction To determine the sensitivity and specificity of transcranial Doppler (TCD) on
assessing the collateral flow patterns in patients with Carotid artery stenosis compared with
digital subtraction angiography (DSA). Hypothesis -We assessed the hypothesis that TCD could
accurately reflect the collateral patterns in patients with severe Carotid artery stenosis.
Methods 150 patients with steno-occlusive (�70%) disease confirmed by DSA were enrolled.
The presence of Anterior Communicating artery (ACoA),Posterior Communicating artery (PCoA)
and ophthalmic artery (OA) collaterals were studied by TCD and compared with the data of DSA
; 43 patients with unilateral carotid artery occlusion were included and divided into two groups
depend on the collateral degrees defined by DSA. Calculated the ratio of systolic flow velocity
and pulsatility index of MCA in affected side (dVMCA, dPIMCA) with unaffected side (nVMCA, nPIMCA)
and compared the ratios between the groups. The ROC analysis was used to define TCD criteria
for distinct collateral degree. The ratios were also compared between the groups of different
type and number of collaterals and between the carotid occlusion. The associations between
the ratios and clinical outcomes were also investigated. Results Compared with DSA findings,
the sensitivity of TCD was 94% and specificity was 99% for the presence of ACoA; 88% and
93% for the presence of PCoA; 98% and 94% for the presence of OA; The sensitivity was 76%
and specificity was 75% for dVMCA / nVMCA�0.65 and 90% and 60% for dPIMCA / nPIMCA �0.60
to predict complete collateral flow in MCA region. The ratios of dVMCA / nVMCA and dPIMCA / nPIMCA

correlated with cliniacal outcome and did not associate with the number of collaterals. The
sensitivity was 83% and specificity was 84% for dPIMCA / nPIMCA�0.92 to predict carotid
occlusion. Conclusions In conclusion, TCD was a reliable tool for evaluation of the presence
of primary collaterals and ophthalmic collaterals, and its hemodynamic parameters could partly
reflect the leptomeningial collateral patterns and the extent of collateral supply. Hemodynamic
parameters of TCD can also reflect the perfusion status and the presence of carotid disease.

P269
Potential Benefits of Fibromuscular Dysplasia Diagnosis in Cervical Artery
Dissections

Jean Michel de Bray, Medhi Daryabin, Anne Pasco, Philippe Lhoste, Frederic Dubas, Jean
Picquet, Bruno Vielle, Jean Francois Subra; Univ Hosp, Angers, France

- # - Fibromuscular dysplasia (FMD) is a potential cause of cervical artery dissection (CAD).
Moderate forms of FMD are undiagnosed by magnetic resonance angiography .The use of renal
intra-arterial digital subtraction angiography (DSA) in identifying FMD in CAD has not yet been
validated. Our objective was to determine the prevalence of combined cervical and renal artery
FMD assessed by DSA in CAD. We also want to define the diagnostic impact of renal DSA in
these patients. Methods: we prospectively included and followed one hundred and three
patients consecutively admitted for a CAD between 1994 and 2004. CAD was diagnosed by
cervical MRI or suggested by 2 concordant cervical imaging methods. A cohort was selected
from this study, with retrospective inclusion of 54 patients (31 women and 23 men , mean age:
44 � 9 years, 16 aged below 40 years and 38 over 40 years) , CAD being investigated by both
cervical and renal artery DSA. FMD (21 patients , 17 women and 4 men ) was defined as a
string of beads image located in a non dissected vessel .The Chi square test and Fisher’s exact
test were used for assessing the association between renal FMD and vascular risk factors or
age or head trauma. Results: according to the presence of FMD, 4 subgroups of patients were
identified. I ( 4 patients ) , showed renal FMD but no cervical FMD ; II ( 5 patients ) , had cervical
and renal FMD ; III (12 patients ) , isolated cervical FMD ; IV (33 patients ) without FMD. Renal
FMD, bilateral in half of the cases, was significantly associated with an age over 40 years .Two
out of patients with renal FMD had arterial hypertension . Conclusions: In patients with CAD,
the prevalence of combined cervical and renal artery FMD is 9 %. More FMD cases are
detected by cervical and renal DSA than by cervical DSA alone (7 %). The diagnosis of renal
FMD could help to recognize patients at risk of renal artery dissection and reno-vascular
hypertension. The presence of an arterial hypertension, other vascular risk factors or head
trauma, are not predictive for renal FMD.

P270
Low CT Density of Carotid Bifurcation Atheroma Correlates with
Symptomatic Plaque in Patients with High-Grade Stenosis

Lukasz S Babiarz, Javier M Romero, N P Forero, Erin K Murphy, Pamela W Shaefer,
Michael H Lev; Massachusetts General Hosp, Boston, MA

Background: Current guidelines emphasize the degree of proximal internal carotid artery (ICA)
stenosis as the most important determinant of future stroke, however there is much recent
interest in further stratifying stroke risk according to other plaque imaging charactersitics.
These efforts have focused mainly on MRI, with relatively little attention paid to the more readily
available modality of CT angiography (CTA). In this study, we assessed plaque density on axial
CTA source images. We hypothesized that symptomatic patients would have lower density
atheromatous lesions than did asymptomatic patients, owing to the greater likelihood of
inflammatory cells in symptomatic patients, and calcification in asymptomatic patients,
respectively. Methods: We identified 38 asymptomatic and 39 symptomatic patients from our
neurovascular lab database who had � 70% stenosis on standard CTA. An experienced reader,
blinded to the clinical symptoms, performed a region-of-interest (ROI) analysis of the area of
maximal plaque abnormality for each case, using commercially available image segmentation
software (Analyze 6.0, Mayo Clinic). Mean Hounsfield Unit (HU) attenuation was recorded for
each plaque. Statistical analysis was by the t-test. Results: The asymptomatic group consisted
of 16 females / 22 males, mean age 70.4 years, mean carotid stenosis 80.6%. The
symptomatic group consisted of 14 females / 25 males, mean age 72.5 years, mean carotid
stenosis 81.7%. The asymptomatic group had a mean plaque density of 201.8 � 134.8 HU,
compared to 155.6 � 121.2 HU in the symptomatic group (p � 0.03, one-tailed t-test).
Conclusions: As a group, patients with symptomatic high-grade carotid bifurcation stenosis
are more likely to have low density, non-calcified atheromatous plaque on standard neck CTA
than their asymptomatic counterparts. This observation, if further refined in combination with
other imaging findings in symptomatic patients, such as vasa vasorum enhancement, has the
potential to help more precisely stratify stroke risk for a given degree of ICA stenosis.

P272
Genomic Expression Profiles in Blood Change Rapidly Following Acute
Ischemic Stroke

Frank R Sharp, Yang Tang, XinLi Du, Aigang Lu, Ruiqiong Ran, Huichun Xu, Piero Verro,
Dongwoo J Chang, Univ of California, Davis, CA; Melinda Reilly, Art Pancioli, Jane C Khoury,
Laura R Sauerbeck, Janice A Carrozzella, Judith Spilker, Joseph F Clark, Kenneth R
Wagner, Edward C Jauch, Joseph P Broderick; Univ of Cincinnati, Cincinnati, OH

Acute ischemic stroke activates and recruits peripheral leukocytes to brain. To assess gene
expression in peripheral leukocytes, whole blood was examined using oligonucleotide
microarrays in 15 patients at 3 hours, 5 hours and 24 hours after onset of ischemic stroke and
compared to control blood samples. Genes involved in leukocyte activation, inflammation,
interleukin 1� and calcium signaling were significantly up-regulated after stroke mainly in
neutrophils and monocytes. A set of 18 genes correctly classified 10/15 patients at 3 hours and
13/15 patients at 5 hours after stroke. The genomic patterns of expression did not correlate
with initial stroke severity or outcome of recanalization therapy. Patients on aspirin prior to
entry into the study did have a different genomic expression pattern than those not on aspirin.
Our data suggests that genomic profiling of leukocytes provides insights into the timing and
nature of the inflammatory responses to acute stroke and may provide surrogate blood markers
for stroke diagnosis.

P273
The Topography and Pathogenesis of Subarachnoid FLAIR Hyperintensity in
Acute Ischemic Stroke

Shuichi Suzuki, UCLA , Los Angeles, CA; Jeffrey L Saver, UCLA Stroke Ctr, Los Angeles, CA;
Jeffry R Alger, UCLA , Los Angeles, CA; Sidney Starkman, Bruce Ovbiagele, UCLA Stroke
Ctr, Los Angeles, CA; Reza Jahan, Gary Duckwiler, UCLA , Los Angeles, CA; Noriko
Salamon, Pablo J Villablanca, UCLA, Los Angeles, CA; Doojin Kim, Nerses Sanossian, UCLA
Stroke Ctr, Los Angeles, CA; Fernando Vinuela, UCLA, Los Angeles, CA; David S Liebeskind;
UCLA Stroke Ctr, Los Angeles, CA

Background: Hyperintensity on FLAIR MRI sequences in the subarachnoid space has recently
been described as a frequent finding in acute ischemic stroke patients associated with
reperfusion, increased risk of hemorrhagic transformation, and poor functional outcome. The
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pathogenesis of subarachnoid space FLAIR hyperintensities is not fully understood. We
examined the topography, multisequence appearance, and angiographic correlations of this
finding to further elucidate its biological substrate. Methods: Imaging review identified 29
consecutive acute anterior circulation ischemic stroke patients exhibiting FLAIR subarachnoid
hyperintensity (FLASH) following perfusion imaging with Gd-DTPA bolus injection. Chemical
and/or mechanical thrombolysis procedures were performed in 26. Angiographic findings were
assessed with the ASITN/SIR collateral scale and the TIMI reperfusion scale. Results: Initial
MRIs demonstrating FLAIR hyperintensity in CSF space were obtained a mean of 10.0 h (range
3.25 to 18.75h) after symptom onset. FLASH was most commonly observed in sulcal spaces
remote from regions of DWI abnormality (76%), less often in regions near to DWI abnormality
(48%), and least within regions of DWI abnormality (14%). Topographically, FLASH was most
often identified in arterial convexity borderzones or in vascular territories adjacent to ischemic
fields (e.g. PCA territory in MCA occlusion). In 3 cases, FLASH was observed in the hemisphere
contralateral to the site of ischemia. On angiography, extensive collateral flow was frequently
noted (65%). Sites of vigorous collateral recruitment on angiography frequently correlated with
sites of FLASH. Recanalization and restoration of anterograde reperfusion was noted in 14
patients (54%). Among 10 patients undergoing repeat MR 24–72h after the MR exhibiting
FLASH, new asymptomatic hemorrhagic transformation was observed in 2. FLASH had resolved
in 30%, diminished in 40%, and increased in 30%. Conclusions: Early after symptom onset,
FLASH is found preferentially in zones of abundant collateral flow in regions remote from the
core ischemic zone. The disruption in blood-brain barrier that produces FLASH may be due as
much or more to vascular remodeling than direct ischemic injury.

P274
Elevated Serum Levels of VEGF, bFGF, MMP-2, and MMP-9 in Patients with
Moyamoya Disease

Michael Lim, Ying Wang, Regina Bower, Samuel Cheshier, Leroy Sims, Stephen Choi,
Griffith Harsh, IV, Gary Steinberg, Samira Guccione; Stanford Hosp, Stanford, CA

Introduction - The induced angiogenic vessels seen on cerebral angiograms are the hallmark
of Moyamoya disease. However characterization of its angiogenesis is poorly understood. While
angiogenic proteins suchs as VEGF and bFGF have been assayed in the CSF and tissue of
Moyamoya patients, serum levels of angiogenic proteins in these patients have not yet been
described. Methods - After IRB consent was obtained, serum was collected preoperatively
from 17 patients presenting to Stanford University for surgical treatment of their Moyamoya
disease (STA-MCA bypass or EDAS). Serum was analyzed with ELISA studies for VEGF, bFGF,
MMP-2, and MMP-9. Serum from 7 normal patients were processed in the same manner.
Results - Average level of VEGF, bFGF, MMP-2, and MMP-9 in Moyamoya patients were 15.81
ng/ml, 381.6 ng/ml, 161.3 ng/ml, and 609.76 ng/ml respectively. In normals, the VEGF, bFGF,
MMP-2, and MMP-9 levels were 0.54 ng/ml, 123.3 ng/ml, 194.4 ng/ml, and 228.3 ng/ml
respectively. The difference observed between patients with Moyamoya and normals was
significant for VEGF, bFGF, and MMP-9 but not for MMP-2. Discussion - Serum levels of the
angiogenic proteins VEGF, bFGF, and MMP-9 were significantly elevated in patients with
Moyamoya disease. Correlation to serum levels and density of angiogenesis as well as
predictive value for surgical treatments for Moyamoya disease will be discussed.

P275
Clinical Use of Total/Free NR2 Peptide/Antibodies as Biomarkers of
TIA/Acute Stroke

Svetlana A Dambinova, Pavlov’s State Med Univ, St Petersburg, Russian Federation; Galina
A Izykenova, CIS Biotech, Inc, Atlanta, GA; Matthew Tews, Ted Glynn; Michigan State Univ,
Ingham Regional Med Ctr, Lansing, MI

Objectives: Transient ischemic attack (TIA) portends a significant future risk of stroke and its
associated morbidity and mortality. Patients with TIA require further evaluation to assess for
any potentially reversible cause. Despite the significant impact of stroke there remains a
paucity of diagnostic tests to assist in the early evaluation of TIA patients presenting to the
Emergency Department (ED). In this study, blood assays detecting unbound/bound NR2 peptide
were obtained in patients presenting to the ED with symptoms suggestive of an acute
cerebrovascular event. The feasibility of unbound/bound NR2 peptide assays in differentiating
acute cerebrovascular ischemic events from stroke mimics was assessed. Methods: We
prospectively enrolled patients presenting to the ED during a four month period that had
symptoms suggestive of a transient ischemic attack (TIA) or stroke. Stroke was defined as
having occurred if a patient developed a permanent neurologic deficit or demonstrated
radiographic evidence of ischemic stroke (CT or MRI/DWI). Total/free NR2 peptide/antibodies in
blood samples from 33 patients were assessed by ELISA. Results: Thirty-three patients were
eligible, 25 (76%) of which were diagnosed with an acute cerebrovascular event. Fifteen (60%)
patients had an ischemic stroke, and 10 (40%) had a TIA. Increased free NR2 peptide was
detected in plasma of patients (n�23). The sensitivity of the free NR2 peptide assay was 96%
and the specificity was 90% (9/10), resulting in a 10-fold increase in the risk of completed
stroke. Elevated amounts of free NR2 peptide correlated with new lesion areas on DWI/MRI,
while total NR2 peptide/antibodies associated with old areas of infarction. Conclusions: The
risk of completed stroke in patients presenting with symptoms suggestive of acute cerebro-
vascular ischemia increases 10 fold when free NR2 peptide levels exceed respective cut offs.
The elevation of NR2 peptide significantly correlated with radiographic abnormalities as defined
by MRI/DWI. The assays may have potential clinical utility in the diagnosis of patients with acute
cerebral ischemia in the Emergency Department.

P276
Etiologic Diagnosis of Stroke Subtypes Using Plasma Biomarkers

Joan Montaner, Pilar Delgado, Marc Ribo, Francisco Purroy, Marta Rubiera, Carlos Molina,
Israel Fernandez-Cadenas, Anna Rosell, Pilar Chacon, Jose Alvarez-Sabı́n; Neurovascular
Res Lab, Hosp General Vall D Hebron, Barcelona, Spain

Since there is no biological marker offering precise information about stroke etiology, many patients
receive a diagnosis of undetermined stroke even after all available diagnostic tests are done during
their stay at the Stroke Unit. Objective and methods- To examine the value of a panel of

blood-borne biochemical markers to differentiate stroke etiologies, consecutive patients with acute
focal neurological deficit within the last 24 hours due to cerebral ischemia and attended by
neurologists were evaluated. CT, ultrasonography, cardiac evaluations and other tests were done to
make etiologic diagnosis following TOAST classification. Blood samples for biomarkers were drawn
at emergency department arrival. Tested biomarkers were CRP, D-dimer, RAGE, MMP-9, s-100b,
Brain Natriuretic Peptide (BNP), Neurotrophin-3, Caspase-3, Chimerin and Secretagogin (assayed by
ELISA). Results- The study protocol was performed in 776 consecutive ischemic stroke patients.
Regarding etiology 35.4% were cardioembolic, 21.8% aterothrombotic, 18.5% lacunars and 24.3%
had an undetermined origin. The only identified biomarkers that were different regarding etiologies
were high level of BNP (p�0.0001) and D-dimer (p�0.0001) among patients with cardioembolic
strokes. In the logistic regression model, independent predictors of a cardioembolic stroke were:
Atrial fibrillation OR 15.2 (8.4–27.7) p�0.001; other embolic cardiopathies OR 14.7 (4.7–46)
p�0.001; TACI OR 3.9 (2.3–6.8) p�0.001; BNP �76 pg/mL OR 2.3 (1.4–3.7) p�0.001 and
D-dimer �0.96 �g/mL OR 2.2 (1.4–3.6) p�0.001. Even among those with transient symptoms
(n�153), high BNP level identified cardioembolic TIA [OR 15 (3.6–60) p�0.001]. The combination
of D-dimer �0.96 and BNP �76 was present only in 10% of non-cardioembolic strokes and the
opposite combination was present in 60% of cardioembolic strokes. Whether these biomarkers
might help identifying etiologies among undetermined origin strokes will be discussed.
Conclusions- Using a combination of biomarkers (including D-dimer and BNP) seem a promising
strategy for making an etiologic diagnosis in the acute phase of stroke. These approaches will allow
to rapidly guiding other diagnostic tests accelerating the onset of an optimal secondary prevention.

P277
Pretreatment Lesions or Mismatched Volumes Are Not Independent
Predictors of Clinical Outcome After Standard Treatment with Tissue
Plasminogen Activator

Jose G Merino, Marie Luby, Jennifer Jothen, Steven Warach, NINDS, Bethesda, MD; NINDS
Intramural Acute Stroke Program

Introduction: The volume of acute ischemic injury on diffusion weighted imaging (DWI) is an
independent predictor of outcome in untreated patients. Prior work has shown that DWI lesions
are partially reversible with early reperfusion, suggesting that tPA therapy may alter the
association of baseline lesion volume to outcome. Hypothesis: We hypothesized that DWI
lesion volume and diffusion-perfusion mismatch volumes are not related to clinical outcome
after tPA. Methods: The sample consisted of all consecutive patients treated with standard IV
tPA who had interpretable pre-treatment DWI and a mean transit time (MTT) map. We
calculated lesion volumes using a semi-automated technique. The outcome was the modified
Rankin scale (mRS) at 3 months with last observation carried forward. Results: Over a 45
month study period we treated 134 patients with tPA , 76 of which met the inclusion criteria.
The mean age was 74 (�16) years, the median baseline NIHSS was 10. The mean time from
onset to baseline MRI was 89 (�33) min, and the mean DWI, MTT, and mismatch lesion
volumes were 25.74 (�51) cm2, 97.11 (�103) cm2, and 73.38 (�86) cm2, respectively; 56
patients (74%) had a perfusion-diffusion mismatch (MTT� 1.2 DWI). The median time to mRS
was 91 days; in 27 patients the mRS score was 0 or 1 and in 31, 0–2. In the univariate analysis
patients with mRS 0–1 were younger, had a lower pre-treatment NIHSS score (both at
p�0.0001) and smaller pre-treatment DWI (p�0.01) and MTT (p�0.04) lesion volumes than
patients with mRS 2–6, but the pre-treatment mismatch (considered both as absolute volume
or dichotomous category) was similar for good and poor outcomes (p�0.46). There was a
significant correlation between baseline NIHSS and each of the three volume measures (DWI,
MTT, and mismatch). In the logistic regression model, the only significant independent
predictors of good outcome were younger age (OR�0.91) and lower NIHSS score (OR for 0–8
vs. � 19 � 0.04). Results were similar for the outcome mRS 0–2. Conclusion: Baseline DWI
and mismatch volumes are not independent predictors of outcome when patients are treated
with tPA within 3 hours of onset of symptoms. Reversal of perfusion and diffusion abnormalities
by tPA may explain this difference from natural history studies.
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Clinical Characteristics and Outcome in Transient Ischemic Attack Patients
with Normal Versus Abnormal Diffusion-Weighted MRI

Kwang-Yeol Park, Soo K Kim, Kwang H Lee, Gyoeng-Moon Kim, Chin-Sang Chung;
Samsung Med Ctr, Seoul, Republic of Korea

Background and Purpose: The traditional notion of transient ischemic attack (TIA) has been
proposed to be modified with the advent of diffusion-weighted imaging (DWI). We are to
compare the clinical characteristics and outcome of patients with DWI positive TIA to those of
DWI negative TIA. Methods: We identified 67 consecutive patients (mean age, 62 years; 50
men, 17 women) with TIA who visited our hospital from January 2003 to December 2004 and
could undergo DWI within 48 hours of symptom onset. We reviewed the medical records to
assess the clinical characteristics of TIA, the demographics and the subsequent vascular
events. Results: DWI confirmed acute ischemic stroke in 24 patients (36%). Atrial fibrillation
was significantly associated with positive DWI scan on univariate analysis of DWI abnormalities
and clinical parameters including demographic data and clinical features of TIA (p�0.03).
However, multiple logistic regression revealed no independent predictor of DWI abnormalities.
During the mean follow-up period of 16 months, 21 patients (31%) experienced subsequent
vascular events: acute ischemic stroke (7 of 67, 10%), TIA (13, 19%), spinal cord infarction (1,
2%), acute ischemic retinopathy (1, 2%), peripheral vascular claudication (1, 2%), and vascular
surgery or intervention such as carotid artery endarterectomy, middle cerebral artery stenting,
and common iliac artery stenting (9, 13%). All acute ischemic strokes (7, 100%), 11 of 13 TIAs
(85%), and seven of nine vascular procedures (78%) occurred within three months of initial
symptom. Only two TIAs (15%) and two vascular procedures (22%) happened after three
months of initial TIA. No significant association of subsequent vascular events with DWI
abnormalities was noted on univariate analysis. Conclusions: The clinical characteristics and
outcome are not significantly different between patients with DWI positive versus negative TIA.
Whether there are DWI lesions or not, the risk for subsequent vascular events is relatively high,
especially in the early period after initial symptom.
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