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TECHNICAL NOTE

Iatrogenic Arterial Perforation during Acute
Stroke Interventions

T.N. Nguyen
S. Lanthier

D. Roy

SUMMARY: Arterial perforation is a feared complication of acute stroke intervention. A high index of
suspicion is important to recognize this complication and tailor patient management to prevent further
deterioration in clinical outcome. This report describes the endovascular management of microcatheter
arterial perforation in a 66-year-old woman with an acute left middle cerebral artery stroke. The
microcatheter was retained in the patient to seal the perforated site, resulting in good outcome at
3-month follow-up.

With the increasing use of intra-arterial interventions for
acute ischemic stroke, an inevitable parallel rise in techni-

cal complications ensues. Arterial perforation is one of the unex-
pected and feared complications, occurring in 1% to 9% of intra-
arterial interventions and can be fatal.1-4 In the pooled results of
the MERCI and multi-MERCI trials, vessel perforation occurred
in 3 (3.8%) of 80 patients undergoing recanalization for acute
stroke, resulting in symptomatic hemorrhage and death.1 In the
IMS study, there were 3 suspected vessel perforations of 80 pa-
tients undergoing combined intravenous/intra-arterial recanali-
zation for acute stroke, which resulted in asymptomatic hemor-
rhage.2 A high index of suspicion is important to immediately
recognize this complication and tailor patient management to
prevent further deterioration in clinical outcome. This report de-
scribes the medical and endovascular management of microcath-
eter arterial perforation in a 66-year-old woman with an acute left
middle cerebral artery stroke.

Case Report
A 66-year-old right-handed woman presented with dysarthria and right

hemiparesis with a National Institutes of Health Stroke Scale score of 10,

close to 3 hours from onset of symptoms. There was a hyperattenuated

left middle cerebral artery on CT. An intravenous tPA bolus (9 mg) was

given at 2:58 from onset of symptoms, followed by an intravenous infu-

sion. An intravenous intra-arterial bridging procedure was envisioned.

Angiography revealed occlusion of the M1 segment of the left middle

cerebral artery with good pial collaterals (Fig 1A).

Intervention. After placement of a 7F guide catheter, the M1 occlu-

sion was traversed with a Merci (Concentric Medical, Mountain View,

Calif) microcatheter over a 0.014-inch microguidewire. Some resistance

was encountered to pass the clot, and the microcatheter was observed on

fluoroscopy to take a straight trajectory outside the confines of the middle

cerebral artery. A microcatheter injection revealed contrast extravasation

into the subarachnoid space, confirming vessel perforation (Fig 1B). In-

travenous tPA was immediately stopped at 3:28. There was no gross

change on the patient’s examination and vital signs. Cryoprecipitate 18 U

and 6 bags of platelets were administered. A control angiogram, via the

guide catheter, revealed no contrast extravasation, suggesting seal of the

perforated vessel with the microcatheter (Fig 1C).

The safest intervention thought was to leave the microcatheter in the

patient to seal the perforated site. The patient was intubated to assure

maximum immobility. The microcatheter was cut at its junction with the

guide catheter. We removed the guide catheter, while pushing on the

proximal end of the microcatheter with a 4F catheter to avoid traction on

the microcatheter. The microcatheter was cut at its junction with the 7F

sheath. Via the sheath, the remaining distal end of the microcatheter was

pushed with a guidewire into the right femoral artery. Immediate head

CT showed contrast extravasation in the left hemisphere subarachnoid

space (Fig. 2).

The patient was extubated 48 hours after the procedure. There was

no change in her neurologic examination compared with her exami-

nation on admission. She was given aspirin indefinitely. Neurologic

examination at 3 months revealed preserved language, dysarthria,

mild right hemiparesis, and sensory deficit, corresponding to a Na-

tional Institutes of Health Stroke Scale score of 4. CT angiography at

1 month revealed absence of pseudoaneurysm (Fig 3).

Discussion
This report describes the management of a patient who under-
went attempted intra-arterial revascularization for acute isch-
emic stroke complicated by microcatheter arterial perforation.
The best management of this complication is unknown. When
confronted with this complication, the important initial step is to
resist the reflex temptation to withdraw the microcatheter that
caused the perforation. Premature withdrawal of the microcath-
eter could result in subarachnoid hemorrhage, potentially exac-
erbated by the preexisting use of thrombolytics or heparin. Leav-
ing the microcatheter permanently in place can be regarded as a
management option that minimizes this risk. When present, a
thrombus proximal to the site of perforation likely protects the
patient from hemorrhage.

The long-term outcome of patients with retained micro-
catheters is not well characterized. This complication is more
commonly encountered in patients who undergo emboliza-
tion of an arteriovenous malformation (AVM) in which the
microcatheter is inadvertently glued into a feeding artery.5,6 In
Debrun et al’s5 series of AVM embolizations, this complica-
tion occurred in 3.1% of feeding artery embolizations in 233
patients, with a related neurologic deficit in 2 patients. Arterial
injury by the microcatheter may elicit an inflammatory re-
sponse within the endothelium and accelerate atherosclero-
sis.7 In turn, this may cause long-term complications such as
pseudoaneurysm in the common femoral artery8 and throm-
boembolism, reported as long as 16 months after the event.7

Indefinite antithrombotic therapy is indicated for secondary
stroke prevention from the presence of a foreign body.
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Other management options of arterial perforation include
medical, endovascular, and neurosurgical means. All ongoing
thrombolytics or anticoagulants should be stopped or re-
versed. Endovascular options include coiling or gluing the

perforated site in the vessel wall,4 but this necessitates with-
drawal of the microcatheter from the perforated site. Further
manipulation of the microcatheter could tear the arterial wall
and result in uncontrolled hemostasis. The other difficulty
with coiling or gluing the perforated site is that the exact loca-
tion and extent of rupture may not be well defined on angiog-
raphy. Neurosurgical trapping of the perforated site could be
considered and has been described with microcatheter perfo-
ration during an AVM embolization.9 Transferring the patient
to the operative suite in the setting of a large acute stroke with
new subarachnoid hemorrhage is probably associated with
high risks for complications because of the mobility required
with transfer and risk of dislodging the microcatheter.

Conclusion
After identification of microcatheter arterial perforation in an
acute ischemic stroke, leaving the microcatheter in place could be
considered an option and may be life saving. In our opinion,
indefinite antiplatelet therapy is indicated because of the presence
of a foreign body. Short-term radiographic follow-up is necessary
to study for potential complications such as pseudoaneurysm at
the site of perforation, and long-term clinical follow-up is impor-
tant to survey thromboembolic complications.
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Fig 3. CT angiography at 1 month, showing microcatheter in place and no pseudoaneurysm.

Fig 1. A–C, Anteroposterior view of the left common carotid artery with occlusion of the left M1 (A) with pial collaterals. After passing the clot, anteroposterior view of microcatheter
injection (B), showing contrast extravasation in the subarachnoid space. (C) After microcatheter perforation, left internal carotid artery injection, showing absence of contrast extravasation.

Fig 2. Immediate CT showing contrast extravasation into the subarachnoid space.
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