Site of Arterial Occlusion Identified by Transcranial
Doppler Predicts the Response to Intravenous
Thrombolysis for Stroke
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Background and Purpose—The objective of this study was to examine clinical outcomes and recanalization rates in a
multicenter cohort of stroke patients receiving intravenous tissue plasminogen activator by site of occlusion localized
with bedside transcranial Doppler. Angiographic studies with intraarterial thrombolysis suggest more proximal
occlusions carry greater thrombus burden and benefit less from local therapy.

Methods—Using validated transcranial Doppler criteria for specific arterial occlusion (Thrombolysis in Brain Ischemia
flow grades), we compared the rate of dramatic recovery (National Institutes of Health Stroke Scale score =2 at 24
hours) and favorable outcomes at 3 months (modified Rankin Scale =1) for each occlusion site. We determined the
likelihood of recanalization at various occlusion sites and its predictors. Then, stepwise logistic regression was used to
determine predictors of complete recanalization.

Results—Three hundred thirty-five patients had a mean age 69*+13 years and 48.5% were women (median baseline
National Institutes of Health Stroke Scale score 16 [range, 3 to 32], mean time to transcranial Doppler 140=84 minutes,
and mean time to intravenous tissue plasminogen activator 145=68 minutes). Distal middle cerebral artery occlusion
had an OR of 2 for complete recanalization (50 of 113 [44.2%], 95% CI: 1.1 to 3.1, P=0.005), proximal middle cerebral
artery 0.7 (49 of 163 [30%], 95% CI. 0.4 to 1.1, P=0.13), terminal internal carotid artery 0.1 (one of 17 [5.9%], 95%
CI: 0.015 to 0.8, P=0.015), tandem cervical internal carotid artery/middle cerebral artery 0.7 (6 of 22 [27%], 95% CI:
0.3 to 1.9, P=0.5), and basilar artery 0.96 (3 of 10[30%], 95% CI: 0.2 to 4, P=0.9). Prerecombinant tissu¢ plasminogen
activator National Institutes of Health Stroke Scale score, systolic blood pressure, glucose, and Thrombolysis in Brain
Ischemia flow grade at the occlusion site were the negative independent predictors for complete recanalization in the
final model. There were no associations among time to (reatment, stroke mechanisms, or recanalization rate. Patients
with no flow (Thrombolysis in Brain Ischemia 0) at the occlusion site had less probability of complete recanalization
than patients with dampened flow (Thrombolysis in Brain Ischemia 3) (OR,q: 0.256, 95% CI: 0.11 t0 0.595, P=0.002).
Continuous transcranial Doppler monitoring (exposure to ultrasound) was a positive predictor for complete recanali-
zation (OR,;: 3.02, 95% CI: 1.396 t0 6.514, P=0.005). National Institutes of Health Stroke Scale score =2 at 24 hours
was achieved in 66 of 305 patients (22%): distal middle cerebral artery 33% (35 of 107), tandem cervical internal carotid
artery/middle cercbral artery 24% (5 of 21), proximal middle cercbral artery 16% (24 of 155), basilar artery 25% (2 of
8), and none of the patients with terminal internal carotid artery had dramatic recovery (0%, n=14; P=0.003). Modified
Rankin Scale score =1 was achieved in 90 of 260 patients (35%): distal middle cerebral artery 52% (50 of 96), proximal
middle cerebral artery 25% (33 of 131), tandem cervical internal carotid artery/middle cerebral artery 21% (3 of 14),
terminal internal carotid artery 18% (2 of 11), and basilar artery 25% (2 of 8) (P<<0.001). Patients with distal middle
cerebral artery occlusion were twice as likely to have a good long-term outcome as patients with proximal middle
cerebral artery (OR: 2.1, 95% CI: 1.1 to 4, P=0.025).

Conclusions—Clinical response to thrombolysis is influenced by the site of occlusion. Patients with no detectable residual
flow signals as well as those with terminal internal carotid artery occlusions are least likely to respond early or long term.
(Stroke. 2007;38:948-954.)
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after 3 hours at similar or lower rt-PA doses, ie, 0.6 mg/kg
(maximum 60 mg) using ethics committee-approved protocols.
Before IV 1t-PA bolus, an experienced sonographer (registered
vascular technologist, American Society of Neuroimaging certifica-
tion in Neurosonology, or MD who is a registered vascular technol-
ogist or American Society of Neuroimaging-eligible with TCD
practice track over 1 year) identified residual flow signals at the
presumed thrombus location using the Thrombolysis in Brain Ische-

hours after 1t-PA bolus by the treating neurologist who was not involved
in TCD but who was informed about worsening of flow signals on TCD,
if these occurred. All neurologists who performed serial neurologic
examinations in the emergency room were certified in the NIHSS
scoring. The NIHSS scores at 24 hours and modified Rankin scores at
3 months were obtained by a neurologist who was not blind to the TCD
findings. In case of clinical worsening within 24 hours after IV 1t-PA
treatment, a head CT was ordered and NIHSS score was obtained at the

TABLE 1. Clinical Outcomes at 24 Hours and 3 Months and the Recanalization Rates After IV t-PA Treatment

Factors Proximal MCA Distal MCA Tandem ICA/MCA  Terminal ICA  Basilar Artery P Value
No. (%) 166 (51%) 116 (35%) 22 (7%) 17 (5%) 10 (3%)

Age (mean=SD) 6914 6913 6412 7014 7510 0.3
Baseline NIHSS median (range) 18 (6-32) 13 (3-29) 19 (6-29) 20 (11-28) 27 (7-35) <0.001t
Complete recanalization =2 hours of rt-PA bolus 49/163 (30%) 50/113 (44%) 6/22 (27%) 117 (6%) 3/10 (33%) 0.007*
24 hours NIHSS =2; no. (%) 24/155 (15.5%)  35/107 (33%) 5/21 (24%) 0/14 (0%) 2/8 (25%) 0.004*
3 months modified Rankin Scale score <1; No. (%)  33/131 (25%) 52%) 3/14 (21%) 2/11 (18%) 2/8 (25%) <0.001*
Mortality at 3 months 31131 (24%) 16/96 (17%) 2/14 (14%) 511 (45%) 6/8 (75%) 0.0024*
Symptomatic intracranial hemorrhage 20/166 (12%) 5/116 (4%) 1/22 (5%) 217 (12%) 3/9 (33%) 0.018*

P values have been calculated by *Fisher exact test, tKruskal-Wallis H test, and fanalysis of variance.


















