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Hyperperfusion syndrome after MCA 
embolectomy – a rare complication?
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 Patient: Female, 78
 Final Diagnosis: Cerebral hyperperfusion syndrome
 Symptoms: —
 Medication: —
 Clinical Procedure: Endovascular embolectomy
 Specialty: Neurology

 Objective: Unknown ethiology
 Background: Cerebral hyperperfusion syndrome (cHS) is a well known but rare complication after carotid endarterectomy, 

carotid angioplasty with stenting, and stenting of intracranial arterial stenosis.
  The clinical presentation may vary from acute onset of focal oedema (stroke-like presentation) and intracer-

bral hemorrhage to delayed (>24h hours after the procedure) presentation with seizures, focal motor weak-
ness, or late intracerebral hemorrhage. The incidence of cHS after carotid endarterectomy ranges from 0–3% 
and defined as an increase of the ipsilateral cerebral blood flow up to 40% over baseline in ultrasound.

 Case Report: We present a case of a 78-year-old woman with an acute ischemic stroke due to left side middle cerebral ar-
tery territory with right sided hemiparesis and aphasia (NIHSS 16). After systemic thrombolysis embolectomy 
using a retractable stent (Solitaire® device) was performed and resulted in complete and successful recanaliza-
tion of MCA including its branches about 210 minutes after symptom onset but, partial dislocation of throm-
botic material into the anterior cerebral artery (ACA).

 Conclusions: Cerebral hyperperfusion syndrome should be considered in patients with clinical deterioration after success-
ful recanalisation and the early diagnosis and treatment may be important for neurological outcome after en-
dovascular embolectomy
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Background

Cerebral hyperperfusion syndrome (cHS) is a well known 
but rare complication after carotid endarterectomy, carotid 

angioplasty with stenting, and stenting of intracranial arterial 
stenosis [1,2]. The clinical presentation may vary from acute 
onset of focal oedema (stroke-like presentation) and intracere-
bral hemorrhage to delayed (>24h hours after the procedure) 
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Figure 1.  (A) Maximum intensity projection reconstruction of CT-angiography demonstrates left M1 occlusion 130 minutes after 
symptom onset. (B) Good contrast of left lateral insular branches indicates good collateral flow into the left MCA territory. (C) 
Initial digital subtraction angiography (DSA) at intervention demonstrates complete left MCA mainstem occlusion. (D) Post-
embolectomy DSA shows complete perfusion recovery of left side MCA 210 minutes after symptom onset.
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presentation with seizures, focal motor weakness, or late in-
tracerebral hemorrhage. The incidence of cHS after carotid 
endarterectomy ranges from 0–3% and defined as an increase 

of the ipsilateral cerebral blood flow up to 40% over base-
line in ultrasound [3,4]. Predisposing risk factors for develop-
ing cHS are thought to be exhausted cerebrovascular reserve 
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Figure 2.  (A) T2-weighted MRI 6 days later demonstrates partial left ACA ischemia and basal ganglia and a homogenous lesion of left 
MCA territory sparing the subcortical white matter. Note the pronounced vessel of the left MCA territorium. (B) Apparent 
diffusion maps maps showing partial anterior and complete MCA infarction. (C) Corresponding diffusion weighted imaging. 
Note the distinct lesion pattern in the partial ACA and basal ganglia infarct compared to the MCA territory. (D) Contrast-
enhanced MR angiography demonstrates the pronounced hyperperfusion of the left MCA territory.
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and post-stenotic low flow. However, and to the best of our 
knowledge, despite the growing numbers of endovascular 
thrombectomy in cases of complete intracranial artery occlu-
sion this complication has not been reported for this type of 
intervention. We demonstrate a case of hyperperfusion syn-
drome with distinct MRI patterns of neurovascular injury in 
a patient following embolectomy using the Solitaire® device.

Case Report

A 78-year-old woman with an acute ischemic stroke due to 
middle cerebral artery occlusion with right sided hemipare-
sis and aphasia (NIHSS 16), left middle cerebral artery oc-
clusion was already diagnosed in the prehospital phase us-
ing portable transcranial color-coded sonography (TCCS), and 
was treated with standard systemic rtPA 130 minutes after 
symptom onset and after cerebral computed tomography 
(cCT) excluded intracerebral hemorrhage [5]. Furthermore, cCT 
showed absence of early stroke signs, a dense artery sign at 
the left MCA which confirmed as complete MCA occlusion of 
10mm length by CT-angiography (CTA) with good collateral-
ization into the Sylvian fissure on CTA (Figure 1). Decision to 
perform embolectomy was based on the length of MCA oc-
clusion and good collateral score, and performed under gen-
eral anesthesia [6,7]. Embolectomy using a retractable stent 
(Solitaire® EV3) resulted in complete and successful recana-
lization of the MCA and its branches about 210 minutes af-
ter symptom onset (Figure 1). However, partial dislocation of 
thrombotic material into the anterior cerebral artery (ACA) 
occurred, and treatment using the GpIIb/IIIa inhibitor tirofi-
ban was initiated for 24 hours according to the PRISM plus 
protocol [8]. The following day TCCS revealed an increase of 
MCA peak systolic flow to 1.6m/sec compared to 1m/sec in 
the right MCA, and cCT confirmed small ACA infarction and 
mild left hemispheric oedema. After frustrated weaning from 
ventilation, magnetic resonance imaging (MRI) was performed 
6 days later revealing cortical swelling of the complete left 
MCA territory however sparing the lateral insula, strong dif-
fusion weighted lesions in the ACA and slightly attenuated 
diffusion abnormality in the left MCA territory, and dilated 
left internal carotid artery and MCA vessels. The T2-weighted 
sequences demonstrated dilated MCA branches indicative for 
compromised vasoreactivity (Figure 2). In absence of severe 
atherosclerosis and other risk factors, stroke was classified 
as cardioembolic due to intermittend atrial fibrillation which, 
however, was not detected during hospital stay. 7 days after 
onset, left sided MCA flow was still increased to 2 m/sec, tra-
cheotomy was performed and the patient transferred to neu-
rological rehabilitation with severe left hemispheric deficits.

Discussion

Cerebral hyperperfusion syndrome is a rare but expected com-
plication following rapid revascularization especially embolec-
tomy in acute intracranial artery occlusion. However, as this 
may be the first case published cHS may be underestimate 
as patients are often sedated after the procedure and sepa-
ration of the new lesion from the initial ischemic injury is dif-
ficult. The diagnosis of cHS in this case is based on the ele-
vated MCA flow in MRA and TCCS, the distinct lesion pattern 
in T2 sparing the insula and the distinct pattern in dwi dis-
tinguishing partial ACA territory stroke and MCA cHS. Apart 
from acute revasularisation, potential risk factors for the de-
velopment of cHS are similar to the predisposing for arterio-
sclerosis, and including diabetes, age ≥72 year, previous mi-
nor stroke and pre-existing hypertensive microangiopathy 
especially in patients high grade stenosis with poor collater-
al flow, increased peak flow velocity, a contralateral carotid 
occlusion, intraoperativ ischemia resulting in exhausted cere-
brovascular reserve [1,2]. The ethology of cHS has not been 
fully understood, but impaired autoregulation i.e. by endothe-
lial nitric oxygen production and rapid reflow into the cere-
bral vasculature add to vasodilatation and free radical cause 
further damage to the cerebral endothelium including the 
blood-brain barrier [9].

Conclusions

Cerebral hyperperfusion syndrome should be considered in 
patients with clinical deterioration after successful recanali-
sation and the early diagnosis and treatment may be impor-
tant for neurological outcome after endovascular embolectomy. 
Especially in patients still under artificial ventilation the diag-
nosis of cHS is challenging and routine transcranial Doppler so-
nography may routinely be considered for early detection and 
initiation of rapid further diagnostics especially MRI. Therapy 
may consist in rapid normalization of blood pressure, treat-
ment of cerebral oedema, free radical scavengers, and anti-
convulsant therapy as potential basic concepts [10].
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