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Severe Vasospasm of the Middle Cerebral Artery after
Mechanical Thrombectomy Due to Infective Endocarditis:

An Autopsy Case
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Untreated infective endocarditis (IE) often produces infective emboli in major ce-
rebral arteries. We describe a case of middle cerebral artery occlusion due to IE,
which caused severe vasospasm and reocclusion after mechanical thrombectomy
(MT). We present the pathologic findings of the occluded middle cerebral artery
and investigate the precautions to be taken while performing MT due to IE. A
72-year-old man with atrial fibrillation treated with dabigatran presented with right
hemiparesis and aphasia. A diffusion-weighted image showed a high-intensity
area in the left temporoparietal junction, and magnetic resonance angiography
revealed a left M2 occlusion. Because of an elevated activated partial thrombo-
plastin time, the thrombolytic therapy was contraindicated; instead, MT was
performed. Just after the withdrawal of a stent retriever, the left M2 segment showed
severe vasospasm. The next day, the left M2 segment reoccluded. Transthoracic
echocardiogram and blood culture findings revealed IE. On the ninth day, the patient
died. According to the autopsy report, the cause of death was pulmonary em-
bolism. Pathologic analysis of the occluded M2 segment revealed fibrin thrombi
containing vast amounts of neutrophils and invasion of neutrophils into the in-
ternal elastic lamina. Severe vasospasm was thought to have occurred because
the vascular injury caused by the stent retriever in the vessel had a marked
inflammation background. Our findings suggest that devices that are less
invasive to the vascular wall are required for performing MT due to IE. The Pen-
umbra aspiration system is thought to be a suitable device. Key Words: Infective
endocarditis—mechanical thrombectomy—severe vasospasm—middle cerebral artery.
© 2017 National Stroke Association. Published by Elsevier Inc. All rights reserved.

Introduction

Untreated infective endocarditis (IE) often produces in-
fective emboli in major cerebral arteries.1 A few articles
have reported on successful mechanical thrombectomy
(MT) in stroke related to IE.2-4 We describe a case of middle
cerebral artery occlusion due to IE that caused severe va-
sospasm and subsequent reocclusion after MT. We also
present the pathologic findings of the occluded middle
cerebral artery and investigate the precautions to be taken
while performing MT due to IE.
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Case

A 72-year-old man with atrial fibrillation treated with
dabigatran presented with right hemiparesis and aphasia.
A diffusion-weighted image showed a high-intensity area
in the left temporoparietal junction (Fig 1, A), and mag-
netic resonance angiography revealed a left M2 occlusion
(Fig 1, B). Because of an elevated activated partial throm-
boplastin time (>40 seconds) due to dabigatran treatment,
thrombolytic therapy was contraindicated; instead, MT
was performed. A ReVive SE 4 × 20-mm stent retriever
(Codman & Shurtleff, Inc., Raynham, MA) was de-
ployed from the left M2 segment to the M1 segment and
slowly withdrawn (Fig 1, D). Following this, the M2
segment showed severe vasospasm (Fig 1, E). Fasudil hy-
drochloride was injected into the M2 segment and helped
achieve its dilation. The next day, the left M2 segment
reoccluded (Fig 1, F). A transthoracic echocardiogram
showed vegetation on the mitral valve. Streptococcus
salivarius growth was observed in the blood culture sets,
confirming the diagnosis of IE. On the ninth day, the
patient died unexpectedly. According to the autopsy report,
the cause of death was pulmonary embolism. Patholog-
ic analysis of the occluded M2 segment revealed fibrin
thrombi containing vast amounts of neutrophils and
invasion of neutrophils into the internal elastic lamina
(Fig 1, G,H).

Discussion

To the best of our knowledge, this is the first report of
a severe vasospasm after MT. We believe that the vaso-
spasm occurred due to 2 main causes. One was a marked
inflammation of the vessel, which was shown in the patho-
logic study as vast amounts of neutrophils. Inflammation
has been shown to be implicated in vasospasm.5 The other
cause was mechanical stimulation from the stent retriev-
er. Vasospasm has been observed in 3.0%-22.5% of cases
after stent retriever thrombectomy.6 Severe vasospasm was
thought to have occurred because the vascular injury caused
by the stent retriever in the vessel had a marked inflam-
mation background.

Our findings suggest that devices that are less invasive
to the vascular wall are required for performing MT due to IE.
The Penumbra aspiration system (Penumbra Inc., Alameda,
CA) creates less endothelial denudation than stent retrievers.7

Moreover, the Penumbra has a lower frequency of vaso-
spasm than stent retrievers (3.3%-3.7%).8 Therefore, the
Penumbra is a suitable device for performing MT due to IE.
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Figure 1. (A) Diffusion-weighted imaging shows a hyperintensity lesion in the left temporoparietal junction. (B) Magnetic resonance angiography shows
M2 inferior branch occlusion of the left MCA (arrow). (C) Angiography shows M2 inferior branch occlusion of the left MCA (arrow). (D) After deploying a
ReVive SE stent retriever (arrowheads), the M2 inferior branch was immediately reperfused. (E) DSA shows severe vasospasm at the M2 inferior branch
just after the withdrawal of the stent retriever (arrow). (F) One day after the mechanical thrombectomy, DSA of the left common carotid artery showed reocclusion
of the left M2 segment (arrow). (G, H) Pathologic analysis of the occluded M2 segment revealed fibrin thrombi containing vast amounts of neutrophils
(arrow) and invasion of neutrophils into the internal elastic lamina (arrowhead). Abbreviations: DSA, digital subtraction angiography; MCA, middle cerebral
artery.
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