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BackgroundzzThe main treatment for acute arterial ischemic stroke is intravenous or intra-ar-
terial thrombolysis within a particular time window. Endovascular mechanical embolectomy is 
another treatment option in the case of major artery occlusion. Endovascular mechanical embo-
lectomy is a useful technique for restoring blood flow in patients with large-vessel occlusion, 
and especially in those who are contraindicated for thrombolytics or in whom thrombolytic 
therapy has failed.

Case ReportzzWe report herein two cases of emergency microsurgical embolectomy for the 
treatment of acute middle cerebral artery and internal carotid artery occlusion as an alternative 
treatment for major artery occlusion.

ConclusionszzEmergency microsurgical mechanical embolectomy may be an alternative 
treatment option for restoring blood flow in selected patients with large-vessel acute ischemic 
stroke. J Clin Neurol 2011;7:159-163
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Introduction

The treatment options for acute ischemic stroke vary depend-
ing on the time of onset, imaging findings, and type of stroke. 
In adults with acute arterial ischemic stroke, outcome is im-
proved by administering intravenous recombinant tissue plas-
minogen activator (rt-PA) within 3 hours of symptom onset or 
by applying intra-arterial thrombolysis with recombinant prou-
rokinase within 6 hours of stroke onset caused by occlusion of 
the middle cerebral artery (MCA).1-3 The administration of in-
travenous rt-PA is the only proven effective treatment for isch-
emic stroke.4

Microsurgical embolectomy has been performed sporadi-
cally for acute MCA occlusion since the late 1950s.5-9 Howev-
er, emergency microsurgical embolectomy has not been wide-

ly performed since the introduction of local intra-arterial 
thrombolysis. Endovascular embolectomy was recently intro-
duced for the treatment of major artery occlusion, and there 
are several reports of its efficacy.10,11 However, a low rate of 
recanalization and a high mortality rate have been noted in the 
cases of acute occlusion of the distal intracranial segment of 
the internal carotid artery (ICA), even when endovascular 
treatment is used.12 Moreover, both intravenous and intra-arte-
rial thrombolytic therapies are contraindicated in some cere-
bral infarctions combined with extra-axial hemorrhage (e.g., 
subdural hematoma).

We report herein two cases of emergency microsurgical em-
bolectomy for the treatment of acute MCA and ICA occlusion 
as an alternative treatment for major artery occlusion.

Case Report

Case 1
A 75-year-old man was admitted with sudden aphasia and right 
hemiplegia. His score on the National Institutes of Health 
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Stroke Scale (NIHSS) at admission was 18. The time between 
the onset of symptoms and admission was 30 minutes. The 
medical history of this patient showed that he had been admit-
ted to our hospital 5 months previously because of left MCA 
territory infarction. At that time, cerebral angiography revealed 
a left cervical ICA stenosis with intraluminal atheroma (Fig. 
1A). The patient was later discharged against stent recommen-
dation. Brain CT scans performed at the same time revealed a 
high-density spot at the carotid and Sylvian cistern and no ab-
normalities except an old localized cerebral infarction in the 
left temporoparietal lobe along the MCA territory (Fig. 1B, C).

After ruling out intracerebral hemorrhage, a full dose of rt-
PA (63 mg) was administered as a continuous infusion; the 
door-to-needle time was 40 minutes. After administering rt-PA, 
the patient’s NIHSS score was 17. Subsequent MRI revealed 
an acute cerebral infarction in the left MCA territory with a 
perfusion-diffusion mismatch (Fig. 1D, E). Cerebral angiogra-
phy revealed an embolic left terminal ICA “T” occlusion (Fig. 

1F). Intra-arterial mechanical and chemical thrombolysis (uro-
kinase, 200,000 U) for 40 minutes did not provide recanaliza-
tion. Since thrombolysis and endovascular recanalization failed 
and there was sufficient time to restore the cerebral circulation 
by microsurgical embolectomy, which must be performed 
within 8 hours after the onset of symptoms, we decided to per-
form that procedure. The preoperative NIHSS score was 16.

The patient underwent microsurgical embolectomy via a 
left pterional approach 30 minutes after the interventional pro-
cedure. A left ICA occlusion was confirmed in the operative 
field (Fig. 2A). After arteriotomy, the embolus was removed 
(Fig. 2B). The cerebral circulation was restored at 6.5 hours 
after the onset of symptoms. The patient’s postoperative NI-
HSS score was 12. Postoperative angiography revealed recan-
alization of the left ICA occlusion and mild M1 stenosis at the 
arteriotomy site (Fig. 2C). After stent placement in the left cer-
vical proximal ICA, the patient was discharged with left hemi-
paresis grade 4+. The NIHSS scores at discharge and 3 months 

Fig. 1. Case 1. A: Cerebral angiography 5 months prior to the most recent admission showing left cervical internal carotid artery (ICA) ste-
nosis with intraluminal atheroma (arrowhead). B and C: Admission brain CT scans demonstrating a high-density spot at the carotid and Syl-
vian cistern (arrow) and revealing no abnormalities except for an old localized cerebral infarction in the left temporoparietal lobe along the 
middle cerebral artery (MCA) territory. D and E: Diffusion and perfusion brain MRI showing diffusion-perfusion mismatch with the finding of 
acute cerebral infarction and delay of time to peak in the left MCA territory. F: Left ICA angiogram, anteroposterior view, disclosing a left ter-
minal ICA occlusion (“T” occlusion).
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postoperatively were 9 and 4, respectively.

Case 2
A 74-year-old woman presented with left hemiplegia. The 
time between the onset of symptoms and admission was 3.5 
hours. A swelling at the left frontotemporal area was observed 
on physical examination, suggesting that the patient had expe-
rienced a head trauma during the hemiplegic attack. On neuro-
logical examination, her NIHSS score was 20. There were no 
abnormal findings on CT. Cerebral angiography revealed a 
right M2 occlusion (Fig. 3A). Subsequently, a microcatheter 
was introduced into the MCA, through which urokinase was 
injected. The M2 branch was recanalized (Fig. 3B). After thro-
mbolysis, the left hemiplegia improved and the NIHSS score 
was 8. 

A follow-up brain CT scan showed an acute subdural hema-
toma at the left frontotemporoparietal area with a mild midline 
shift (Fig. 3C). The patient was treated conservatively. On the 
ninth hospital day, the patient complained of left motor weak-
ness and dysarthria; her NIHSS score was aggravated to 16. A 
brain CT scan revealed a resolving subdural hematoma, and 

CT angiography revealed a right MCA occlusion (Fig. 4A). 
Because of the previous hemorrhage, we performed emergen-
cy microsurgical embolectomy. The MCA occlusion was con-
firmed in the operative field, and the embolus was removed 
(Fig. 4B, C). The cerebral circulation was restored 4 hours af-
ter the onset of symptoms. The postoperative course was un-
eventful, but the left motor weakness did not improve. The pa-
tient’s postoperative NIHSS score was 13. Follow-up brain 
MRI and CT angiography revealed a small, right periventricu-
lar infarction and recanalization of the MCA (Fig. 4D, E). Her 
NIHSS scores at discharge and 3 months postoperatively were 
11 and 10, respectively.

Discussion

Intra-arterial thrombolysis is an option for recanalization ther-
apy in selected patients who are not candidates for intravenous 
rt-PA. Despite the uncontrolled observation that recanalization 
rates may be higher with intra-arterial thrombolysis than with 
intravenous thrombolysis, the clinical benefit may be counter-
balanced by delays in treatment initiation using the intra-arte-

Fig. 3. Case 2. A: Right ICA angiogram, anteroposterior view, showing a right M2 occlusion. B: Right ICA angiogram, after injection of uroki-
nase, revealing recanalization of the M2 branch. C: Follow-up brain CT scan demonstrating an acute subdural hematoma at the left fronto-
temporoparietal area with a mild mass effect. ICA: internal carotid artery.
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Fig. 2. Case 1. A and B: Intraoperative photographs showing the occluded terminal ICA. Asterisk indicates the embolus; arrowhead, arteri-
otomy site. C: Postoperative left ICA angiogram, anteroposterior view, revealing successful ICA recanalization and mild M1 stenosis at the 
arteriotomy site (arrow). ICA: internal carotid artery.
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rial approach. The intra-arterial approach has been promoted 
because it can deliver a high concentration of thrombolytic 
agents into the thrombus.13 Patients who are evaluated within 
6 hours of symptom onset but who are ineligible to receive in-
travenous thrombolysis because of recent surgery or other pro-
cedures may be candidates for intra-arterial thrombolysis.3

Endovascular mechanical embolectomy is another treatment 
option for major artery occlusion. Mechanical embolectomy 
is a useful technique for restoring blood flow in patients with 
large-vessel occlusion, and especially in those who are ineli-
gible for thrombolytics or in whom thrombolytic therapy has 
failed. 

Patients who present beyond 3 hours after stroke or who are 
ineligible to undergo intravenous or intra-arterial thrombolysis 
due to intracranial hemorrhage, as in our case 2, cannot receive 
recanalization therapy. In addition, acute distal ICA occlusion 
has a low rate of recanalization, even with endovascular treat-
ment, as in our case 1. Conventional thrombolytic therapy for 
occlusion of the carotid bifurcation may be ineffective because 
of the low recanalization rate.15 The mean rate of recanaliza-
tion for ICA occlusion after thrombolytic therapy has been re-
ported to be only 11%.12 In such cases, the authors suggest that 
microsurgical embolectomy within 8 hours of onset of stroke 
is an alternative treatment option for major artery occlusion. 
The authors’ rationale for microsurgical embolectomy is based 
on the inclusion criteria (patients with large-vessel stroke treat-
ed within 8 hours of symptom onset and patients with persis-
tent large-vessel occlusion after intravenous rt-PA treatment) 
and the results of the Multi Mechanical Embolus Removal in 

Cerebral Ischemia trial.14 
Previous studies indicated that the recanalization rate of mi-

crosurgical embolectomy was 100%.12,16 Horiuch et al. report-
ed16 a postoperative hemorrhagic infarction rate of 8.3%. Pa-
tient outcomes were as follows: good recovery, 41.7%; mode-
rate disability, 16.7%; severe disability, 25%; vegetative state, 
8.3%; and death due to acute heart failure, 8.3%. Surgery-re-
lated complication rates are also acceptable.2,10,11,14 

Microsurgical embolectomy can be safely performed with 
less morbidity for several reasons even after intravenous or in-
tra-arterial thrombolytic therapy. First, microsurgical embolec-
tomy is not performed through the neural tissue but rather 
through the subarachnoid space. The risk of procedure-related 
brain parenchymal hemorrhage is therefore very low. Second, 
recent advances in microsurgical techniques have made it pos-
sible to perform microsurgical embolectomy safely. Third, the 
conventional large skin and bone flap is not necessary in this 
procedure; microsurgical embolectomy can be performed 
through a minimal skin incision and craniotomy. For these 
reasons, microsurgical embolectomy can be performed safely 
and with less surgery-related morbidity (especially bleeding). 
Therefore, the authors suggest that emergency microsurgical 
embolectomy is an another option in selected acute ischemic 
stroke patients with distal ICA “T” occlusion or in patients 
who are ineligible to receive intravenous or intra-arterial thr-
ombolysis.

In conclusion, emergency microsurgical mechanical embo-
lectomy may be an alternative option for restoring blood flow 
in selected patients with large-vessel acute ischemic stroke, 

Fig. 4. Case 2. A: Brain CT angiography (CTA) on the ninth hospital day revealing a right MCA occlusion. B and C: Intraoperative photo-
graphs showing the occluded MCA. Asterisk indicates the embolus. D: Postoperative brain diffusion MRI showing a high signal intensity at 
the right periventricular area (arrow). E: Follow-up CTA showing sufficient blood flow in the right MCA.
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and especially in those who are ineligible for thrombolytics or 
in whom thrombolytic therapy has failed. Clinicians should be 
aware that microsurgical embolectomy can be performed in 
selected cases only when the time elapsed from the onset of 
symptoms to reopening of the occluded vessel is less than 8 
hours. Further well-designed clinical trials are needed to ad-
dress the clinical effectiveness of microsurgical embolectomy.
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