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Case Report

A case of temporary occlusion of donor artery after 
secondary generalized seizure in a patient with 
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INTRODUCTION

In Japan, superficial temporal artery-middle cerebral artery (STA–MCA) bypass for atherosclerotic 
cerebrovascular occlusive disease is currently performed to prevent stroke recurrence. Specifically, 
patients with severe hemodynamic impairment who demonstrate cerebral blood flow <80% at rest 
and cerebral vascular reserve <10% are considered to be at high risk of stroke recurrence.[7-9] In 
these patients, according to the 2021 Japan Stroke Guidelines, extracranial–intracranial bypass 
is recommended.[11] Post stroke epilepsy is a serious complication of stroke which can occur in 
approximately 5–8% of patients and negatively affects functional outcomes.[5,6] Here, we present a 

ABSTRACT
Background: To prevent stroke recurrence, a superficial temporal artery-middle cerebral artery (STA–MCA) bypass 
for atherosclerotic cerebrovascular occlusive disease is performed. Post stroke epilepsy is known as serious sequelae of 
stroke. Herein, we present a case of a 60-year-old man who underwent STA–MCA bypass for the prevention of stroke 
recurrence; however, the donor artery was deemed to be temporally occluded secondary to generalized seizure.

Case Description: A 60-year-old man was referred to our hospital with a diagnosis of the left cervical internal 
carotid artery occlusion presenting with mild aphasia and right hemiparesis. He underwent STA–MCA bypass 
to prevent the recurrence of stroke 1 month after the onset of symptoms. On postoperative day 7, patency of the 
donor artery was confirmed on magnetic resonance imaging (MRI), and no complications were noted. However, 
on postoperative day 14, he presented with a secondary generalized seizure. MRI was immediately performed and 
the donor artery was not patent with no new lesions. Several hours thereafter, the blood flow of the donor artery 
was confirmed using pulse Doppler; however, during mouth opening, the flow of the donor artery decreased. 
Computed tomography-angiography confirmed donor artery patency. An encephalogram was conducted and 
revealed a focal epilepsy which was compatible with stroke on MRI.

Conclusion: Post stroke epilepsy caused an unintended and forced mouth opening which led to a temporary 
occlusion of the donor artery after STA–MCA bypass. us, this complication should be recognized, and 
seizures should be prevented through the administration of prophylactic anti-seizure medication based on risk 
stratification assessment of post stroke epilepsy.
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patient who underwent STA-MCA bypass for the prevention 
of stroke recurrence, in which the donor artery was 
temporally occluded due to a secondary generalized seizure as 
a manifestation of post stroke epilepsy.

CASE PRESENTATION

A 60-year-old man who is a smoker with a medical history 
of hypertension, hyperlipidemia, and diabetic mellitus 
was transferred to our hospital with a diagnosis of acute 
ischemic stroke secondary to a left cervical internal carotid 
artery occlusion. One of his pertinent medical histories 
was a left-sided depressed fracture in which he underwent 
reduction surgery during childhood. ree days before 
admission, he complained of mild aphasia, dysarthria, and 
right hemiparesis. Magnetic resonance imaging (MRI) and 
computed tomography (CT) angiography showed occlusion 
of the proximal left cervical carotid artery and ipsilateral 
ischemic stroke [Figures  1a-f]. Dual antiplatelet therapy 
(aspirin 100  mg and clopidogrel 75  mg) was administered, 
and rehabilitation was started. ree weeks after the onset of 
symptoms, he had a modified Rankin Scale of 1, indicating 
recovery. Cerebral angiography was performed to examine 
the cerebral blood flow in the left hemisphere [Figures  2a-
c]. ereafter, hemodynamic impairment was assessed 

using 123I-iodoamphetamine single-photon emission CT 
(123I-IMP SPECT), and the results showed a reduced cerebral 
blood flow at rest and cerebral vascular reserve in response 
to acetazolamide in the left hemisphere [Figures  2d-f]. At 
1  month after the onset, he underwent STA–MCA bypass 
to prevent stroke recurrence, and prophylactic anti-seizure 
medication was administered for 3  days. On the first 
postoperative day, clopidogrel 75  mg per day was taken to 
prevent ischemic complications. A  day and 7  days after the 
surgery, magnetic resonance angiography (MRA) showed 
good patency of the donor artery [Figures 3a and b], and the 
patient had an absence of new lesions or neurological deficits 
[Figures  3c and d]. Rest 123I-IMP SPECT showed no region 
of hyperperfusion 9  days after the operation [Figure  3e]. 
However, 2  weeks thereafter, he suddenly presented an 
adversive seizure with a groan, neck rotation to the right 
and tonic elevation of the right arm lasting for <5  min 
which occurred at night time. He received intravenous 
administration of diazepam (5  mg). MRI was immediately 
performed and showed no new lesions. Furthermore, MRA 
revealed a diminished signal intensity of the donor artery 
[Figures 3f-h]. Several hours after the onset of a seizure, blood 
flow of the donor artery was confirmed using a pulse Doppler 
at the bedside; however, the blood flow of the donor artery 
decreased during mouth opening. erefore, ultrasonography 

Figure 1: (a and b) Magnetic resonance imaging (MRI) diffusion-weighted imaging (DWI) demonstrating an infarct involving the left basal 
ganglia, insula, and opercular region. (c and d) MRI fluid-attenuated inversion recovery showing an infarct compatible with that of DWI. (e 
and f) Magnetic resonance angiography reveals no flow signal intensity in the left neck internal carotid artery (ICA) and contrast computed 
tomography demonstrates occlusion of the left neck ICA.
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was performed to evaluate the donor artery during the 
opening and closing of the mouth. Opening of the mouth 
caused a 32% reduction in the peak systolic velocity than that 
of mouth closing, which showed good donor artery patency 
on CT angiography [Figures 4a-c]. e end-diastolic velocity 
(ED) ratio of STA, calculated from the ED during closing of 
the mouth divided by the ED of mouth opening, was 3.2. An 
encephalogram was conducted and revealed a focal epilepsy 
which was compatible with stroke on MRI and semiology of 
a seizure.

DISCUSSION

STA–MCA bypass is currently performed in Japan for 
atherosclerotic cerebrovascular disease, moyamoya disease, 
and complex aneurysm surgery, among others. Although 
some complications have been described following STA–
MCA bypass, this procedure is considered relatively safe.[2] 
Some of the complications include donor artery occlusion, 

subgaleal hematoma, scalp necrosis, and postoperative 
intracranial hemorrhage.[12] Donor artery occlusion is a rare 
event except during the perioperative period. Furthermore, 
temporary occlusion of the donor artery is extremely rare, 
although complications of temporary occlusion of the donor 
artery have been reported in the literature.[1,10] e authors 
assessed and analyzed the blood flow of the donor artery 
during the closing and opening mouth in the chronic stage 
after STA–MCA bypass. It has been reported that blood flow 
of the donor artery is decreased during mouth opening for 
some patients. It has been proposed that one rationale for 
the temporary occlusion is attributed to the big bite ischemic 
phenomenon, where compression of the donor artery occurs 
at the site of the bone flap or there is kinking of the donor 
artery coursing through the muscle layer, which is deemed 
to be mechanisms for this phenomenon.[1,10] In our case, we 
believe that the unintended and forced opening of the mouth 
due to the secondary generalized seizure from post stroke 
epilepsy led to the temporary occlusion of the donor artery: 

Figure 2: (a and b) Cerebral angiography demonstrating collateral flow to the left hemisphere through 
the anterior communicating artery and leptomeningeal anastomoses from the posterior cerebral 
artery. (c) Left external carotid artery angiography showing opacification of the internal carotid artery 
and ophthalmic artery through the middle meningeal artery. (d-f) 123I-iodoamphetamine single–
photon emission computed tomography demonstrating cerebral blood flow reduction at rest and 
cerebral vascular reserve in response to acetazolamide in the left hemisphere.

d

cb

f

a

e



Tsukada, et al.: Bypass occlusion after post stroke epilepsy

Surgical Neurology International • 2023 • 14(330) | 4

(1) During the postoperative care, the patient was instructed 
not to compress his surgical site to avoid donor artery 
occlusion, and no complications were observed until 2 weeks 
after the surgery when seizure the occurred. (2) A groaning 
sound was noted during the secondary generalized seizure, 

which suggests an unintended and forced opening of the 
mouth due to the seizure.[3] (3) Hypoperfusion of the brain 
after a seizure could be considered as another explanation 
for the temporary occlusion of the donor artery[4] and might 
induce decreased blood flow; however, this could not explain 
the change of the blood flow during the opening and closing 
of the mouth. (4) Blood flow results of the donor artery 
by pulse Doppler and ultrasonography had significantly 
changed, that is, the blood flow decreased during the opening 
of the mouth. Besides the decreased systolic velocity of the 
STA, an ED ratio >3 indicates occlusion of the distal STA 
axis. Ultrasonic assessment of the ED ratio, obtained from 
the ED of the nonaffected side of the common carotid artery 
divided by the ED of the affected side, was used to predict the 
site of occlusion in case of an acute cardioembolic stroke.[13] 
ED is known to reflect peripheral resistance.[13] erefore, 
we assumed that the distal STA which perfuses the MCA 
territory occluded during mouth opening. In our case, the 
lower part of the bone flap was resected to avoid donor artery 
compression, and a slight redundancy of the donor artery was 
observed between the zygoma and margin of the craniotomy 
[Figure  4c]; kinking of the donor artery was considered as 
the cause of the decrease in the blood flow during opening 

Figure  3: (a and b) Intracranial magnetic resonance angiography (MRA) showing patency of the 
donor artery following a day and 7  days after superficial temporal artery-middle cerebral artery 
bypass, respectively. (c and d) Magnetic resonance imaging (MRI) diffusion-weighted imaging (DWI) 
revealed no new infarction on postoperative day 7. (e) 123I-iodoamphetamine single-photon emission 
computed tomography showed no apparent region of hyperperfusion on postoperative day 9. (f-h) 
Immediate MRI after secondary generalized seizure demonstrated no new infarction on DWI and 
MRA revealing diminishing signal intensity of the donor artery.
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Figure 4: (a and b) Evaluation of the blood flow of the donor artery 
using ultrasonography which revealed a prominent decrease in blood 
flow during mouth opening. (c) Computed tomography angiography 
confirms good patency of the donor artery after the event.
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of the mouth. Post stroke epilepsy is now recognized as 
a preventable complication of stroke, and anti-seizure 
medications should be prescribed in accordance with the 
published risk stratification score (the SeLECT score).[6] In 
our case, although the SeLECT score was 5, considering the 
delicate state after surgery, the risk for post stroke epilepsy is 
high. It has been reported that permanent neurologic deficits 
from big bite ischemic phenomenon are rare,[10] and this 
complication is preventable. is rare complication of STA–
MCA bypass should be recognized.

CONCLUSION

Secondary generalized seizure following stroke causes 
unintended and forced mouth opening, which leads to the 
temporary occlusion of a donor artery after STA–MCA 
bypass. e serious complication of STA–MCA bypass 
should be recognized, and seizures should be prevented 
through the prophylactic administration of anti-seizure 
medication based on risk stratification assessment of post 
stroke epilepsy.
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