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Secondary Stroke After Thrombolytic Administration; A Case Report
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Introduction: Ischemic stroke is still a leading cause of death and long-term disability all around the world. Restoration of blood flow 
with thrombolytic agents like tissue plasminogen activator (t-PA) is the only way that may rescue patients exposed to cerebral ischemia. 
Complications of these agents are commonly related to hemorrhage, arterial reocclusion, anaphylaxis, or reperfusion damage. Recurrence 
of stroke in the same or other cerebral arteries only rarely causes early deterioration during or shortly after thrombolytic administration. 
We report a patient who experienced a second stroke despite intravenous thrombolytic therapy.
Case Presentation: A 68-year-old man with the history of uncontrolled hypertension and diabetes mellitus presented with acute ischemic 
stroke in the territory of vertebrobasilar system to the emergency department. Atrial fibrillation (AF) rhythm, high blood sugar and 
uncontrolled hypertension were recorded on admission. Echocardiography performed before thrombolysis, did not identify any embolic 
sources. Five Hours after intravenous injection of tissue Plasminogen Activator (t-PA), the patient became comatose and developed a 
recurrent infarction in the territory of right middle cerebral artery (MCA).
Discussion: It seems that thrombolysis therapy in patients with the risk factors of recurrent stroke, must be done with more preparation 
and readiness for concurrent processing. Regardless of normal trans-thoracic echocardiography, in patients with AF rhythm, 
transesophageal echocardiography may be helpful. Also performing appropriate randomized trial to compare the incidence of recurrent 
stroke in patients under t-PA therapy and controls were still needed.
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Implication for health policy/practice/research/medical education:
Complications of intravenous tissue plasminogen activator (t-PA) for acute ischemic stroke are commonly related to hemorrhage, arterial reocclusion, 
anaphylaxis, or reperfusion damage. However, with the increased use of t-PA for acute ischemic stroke, many serious complications of t-PA have been 
reported. Recurrence of embolism in the same or other cerebral arteries only rarely causes early deterioration during or shortly after thrombolysis. We 
report a patient who experienced recurrent embolism after intravenous thrombolytic injection.
Copyright © 2015, Tehran University of Medical Sciences. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Introduction
Ischemic stroke is still a leading cause of death and 

long-term disability all over the world (1). Restoration 
of blood flow to the ischemic brain as early as possible 
is the only way to rescue patients exposed to cerebral 
ischemia. As a result of the National Institute of Neu-
rological Disorder and Stroke (NINDS) Tissue Plasmino-
gen Activator (t-PA) Stroke Study Group Trial, the U.S. 
Food and Drug Administration (FDA) approved intra-
venous recombinant t-PA for treatment of ischemic 
stroke within three hours of onset (2).

Complications of intravenous t-PA for acute ischemic 
stroke are commonly related to hemorrhage, arterial 
reocclusion, anaphylaxis, or reperfusion damage. How-
ever, with the increased use of t-PA for acute ischemic 
stroke, many serious complications that are directly or 
indirectly related to t-PA administration have been re-
ported more frequently. Recurrence of embolism in the 
same or other cerebral territory rarely reported during 
or shortly after thrombolysis may call for future studies 

to improve current guidelines. We report a patient who 
experienced recurrent embolism after intravenous (IV) 
thrombolytic injection.

2. Case Presentation
A 68-year-old man with the sudden loss of conscious-

ness was admitted to our emergency department 45 min-
utes after the onset of symptoms. Physical examination 
on admission revealed a blood pressure of 160/90 mm Hg 
and an irregular heart rate of 110 beats/minute. He had a 
history of uncontrolled hypertension for about two years 
and diabetes mellitus type 2 since five years ago. He was 
somnolent and exhibited dense right hemiplegia. His 
NIHSS (National Institutes of Health Stroke Scale) score 
was 15. His blood glucose was 320 mg/dL, and baseline 
electrocardiography (ECG) showed AF rhythm with no 
evidence of ischemia. Echocardiography also confirmed 
AF rhythm. Levels of creatine kinase MB (CKMB) and tro
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Figure 1. Diffusion-Weighted MRI Images one Hour After Admission in 
Emergency Department

Figure 2. CT Scan 24 Hours After t-PA Administration

ponin I (TnI) were normal. Brain computed tomography 
(CT) scan on the first hour of admission disclosed no isch-
emic changes. Diffusion-weighted magnetic resonance 
imaging (MRI) revealed acute ischemic stroke in the terri-
tory of vertebrobasilar system and evidence of infarction 
in the brainstem too (Figure 1).

Patient was treated with IV t-PA; 0.9 mg/kg, 10% bolus, 
90% continuous infusion over 60 minutes, which started 
130 minutes after the onset of symptoms in emergency 
department. Seven hours after beginning of symptoms, 
brain CT scan showed an infarct in the territory of verte-
brobasilar system. However, 24 hours after t-PA adminis-
tration, the patient became comatoseal. Both pupils were 
6 mm dilated and fixed in mid-position with no light re-
flexes. He developed quadriplegia and positive Babinski 
reflex on both sides. His NIHSS score became 40. Emer-
gency brain CT scan showed no hemorrhagic changes but 
acute infarction in the territory of right middle cerebral 
artery (MCA) (Figure 2). Furthermore, patient’s brain ede-
ma became gradually worse.

Treatment started with mannitol, aspirin, atorvastatin, 
and diprydamole. Patient was admitted in Intensive Care 
Unit (ICU) because of deep coma and after 10 days, he 
died because of cardiopulmonary failure.

3. Discussion
Recurrent ischemic stroke is defined as the occurrence of 

new neurological symptoms that suggests involvement of 
unaffected vascular territories and evidence of correspond-

ing ischemic lesions on brain CT scan. This phenomenon 
has been reported in rare cases secondary to mechanical 
disruption. In another study, it was reported during intra-
venous thrombolysis secondary to atrial fibrillation. Yet 
in another case, a patient with history of cardiomyopathy 
developed recurrent stroke after IV t-PA injection because 
of cardioembolic stroke (3-5). It should be mentioned that 
correct brain imaging interpretation is the basic medi-
cal education for physicians who handle such patients in 
emergency departments or critical care units (6).

Our patient as we mentioned above, had several clinical 
risk factors of ischemic stroke such as AF rhythm, diabetes 
mellitus and hypertension. Among these risk factors, AF 
rhythm can increase the risk of stroke approximately six 
times (7). Although, neither proved, nor rejected, the stroke 
may be caused by cardiogenic embolism, given that he had 
uncontrolled atrial fibrillation and no evidence indicating 
another embolic source. So in spite of normal transthorac-
ic echocardiography, in patients with AF, transesophageal 
echocardiography may be mandatory to find the possible 
source of the embolus. Obviously, disintegration of throm-
bi can occur spontaneously and is not necessarily associat-
ed with t-PA administration. Still, the fact that neurological 
deterioration occurred after t-PA initiation strongly argues 
for a causative role of t-PA (4).

Although predictor factor for recurrent embolism due to 
thrombolytic injection remains unclear in our patient, as 
well as in the aforementioned cases, a mural thrombus in 
the left atrium, which was seen in the previously reported 
cases with recurrent stroke might be a risk factor for recur-
rent embolism (5, 8). On the other hand, performing echo-
cardiography to detect mural thrombus before throm-
bolysis is difficult, given the very short therapeutic time 
window for thrombolytic usages.

It seems that thrombolysis therapy in patients with risk 
factors that predispose a secondary stroke must be done 
with more preparation and readiness for concurrent pro-
cessing. For instance, even with normal and available trans-
thoracic echocardiography, in patients with AF rhythm, 
transesophageal echocardiography may be more helpful. 
Also performing appropriate randomized trial to compare 
the incidence of recurrent stroke in the patients under 
t-PA therapy with controls can help us have a better under-
standing about risk factors of recurrent stroke and it’s com-
plications that can affect management of recurrent stroke.
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