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Covered Stent Placement for Neurovascular Disease

Robert J. Singer, Michael D. Dake, Alexander Norbash, Toshi Abe, Mary L. Marcellus, and Michael P. Marks
Summary: We describe an endovascular technique in which cov-
ered stents were used to occlude a parent vessel. In one patient,
with a giant paraclinoid aneurysm, a Gortex-covered Palmaz
stent was used to occlude the cervical internal carotid artery and
to create thrombosis in the aneurysm. In the second patient,
with a high-flow vertebrojugular fistula, a hooded stent provided
definitive treatment after an attempt to close the fistula by de-
tachable balloon therapy failed. Follow-up of these patients re-
vealed stable stent position and no untoward effects of perma-
nent vessel occlusion.

Index terms: Arteries, therapeutic blockade; Interventional in-
struments, stents

Endovascular parent vessel occlusion by de-
tachable balloon systems has been used as an
effective therapy for giant and surgically inac-
cessible aneurysms. Currently, there is no de-
tachable balloon system approved for use in the
United States by the Food and Drug Adminis-
tration. We describe two cases in which covered
stents were constructed and deployed for parent
vessel occlusion. One patient had a giant para-
clinoid aneurysm and the other had a vertebro-
jugular fistula. Covered stent placement was ef-
fective in both cases, and in one case, it proved
to be superior to detachable balloon therapy.

Case Reports

Case 1

A 76-year-old right-handed woman had decreased vi-
sual acuity in the right eye. Initial intraocular laser treat-
ment failed to improve her condition. Further examination,
including magnetic resonance imaging and cerebral an-
giography, showed a giant right-sided caroticoophthalmic
aneurysm filling exclusively via the internal carotid artery
(Fig 1A). On examination, she had light perception with-
out projection in the right eye and no other lateralizing
signs.

At angiography, cross filling of the right carotid artery
circulation via a patent anterior communicating artery was
50
seen during the left carotid artery injection. A temporary
balloon occlusion test was performed in anticipation of
carotid artery occlusion, and the patient tolerated 20 min-
utes of occlusion. A 2-cm Palmaz balloon-expandable
stent (Johnson & Johnson, New Brunswick, NJ) was cov-
ered with a closed-end 5-mm Gortex tube graft. This stent
was placed through a 9F guiding catheter without the use
of a guidewire. The Gortex was sutured into place with
10.0 proline suture material and sewed close at the distal
end to create a covering, like a wind sock (Fig 1B). The
stent was expanded on a 7 mm 3 2-cm angioplasty bal-
loon (Cordis Corp, Miami, Fla) in the distal cervical right
internal carotid artery. Immediate thrombosis of the
carotid artery was achieved. The patient tolerated the pro-
cedure well with no neurologic sequelae. Follow-up
angiography showed parent vessel occlusion with no re-
sidual aneurysmal filling (Fig 1C and D). Clinical follow-up
at 12 months showed no evidence of thromboembolic
complications, and the patient reported improved visual
acuity.

Case 2

After a penetrating neck injury from a glass shard, a
34-year-old woman had a bruit over the left midcervical
region and intermittent pain in the left arm. She had no
weakness or other neurologic sequelae. Diagnostic an-
giography revealed a 3 3 2-cm high-flow vertebrojugular
fistula at the C6–7 level. The fistula was supplied retro-
gradely from the distal vertebral artery and anterogradely
from the proximal vertebral artery (Fig 2A).

The inflow from the distal vertebral artery was occluded
by placement of a detachable balloon (Interventional Ther-
apeutics, South San Francisco, Calif) into the distal cervi-
cal segment of the vertebral artery, after which 15 4 3
40-mm and 3 3 30-mm Flower coils (Target Therapeu-
tics, Fremont, Calif) were placed proximal to the balloon.
A detachable balloon (Interventional Therapeutics) was
then placed into the proximal vertebral artery across the
fistula, temporarily occluding the fistula. However, within a
fewminutes of detachment the balloon shifted position and
created an embolus in the right lung. The balloon was
successfully snared and punctured in a right pulmonary
artery. A 10 3 42-mm wall stent (Schneider, Pfizer Hos-
pital Products Group, Minneapolis, Minn) was placed in the
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Fig 1. Covered stent placement in a 76-year-old woman with a giant right caroti-
coophthalmic aneurysm.

A, Right common carotid artery injection (lateral projection) shows a giant supracli-
noid aneurysm.

B, Balloon-mounted 2-cm expandable stent covered with a closed-end Gortex graft
secured with 10–0 proline suture.

C, Right common carotid artery injection (lateral projection) after stent deployment
shows internal carotid artery occlusion.

D, Control angiogram after stent deployment. Left common carotid artery injection
(anteroposterior projection) shows good cross filling to right anterior and middle cerebral
arteries.

Fig 2. A 34-year-old woman with ver-
tebrojugular fistula after a penetrating
neck injury.

A, Left vertebral artery injection (an-
teroposterior projection) shows a high-flow
fistula. Proximal vertebral artery (straight
arrow) predominantly fills the high-flow
fistula and jugular vein (curved arrow). It
also slightly fills the more distal vertebral
artery (arrowhead).

B, Fluoroscopic image of the Gortex-
covered stent within a previously placed
wall stent. Coils (arrow) had previously
been placed in the distal vertebral artery to
prevent anterograde flow.

C, Left vertebral artery injection (an-
teroposterior projection) immediately after
covered stent placement shows occlusion
of the fistula.
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vertebral artery across the fistula. Two additional detach-
able balloons were then placed within the stent, and flow
through the fistula diminished. At angiography 1 week
later, however, one balloon had deflated and the other had
shifted position so that the flow through the fistula was
again high. The remaining balloon was punctured via
guidewire. A 4 3 39-mm Palmaz stent covered by Gortex
(as described in case 1) was placed across the fistula on a
7 3 20-mm angioplasty balloon (Meditech, Boston Scien-
tific Corp, Watertown, Mass). This stent was deployed
within the previously placed wall stent (Fig 2B). The fistula
was immediately closed (Fig 2C). Follow-up examination
at 17 months showed no evidence of thromboembolic
complications or residual fistula.

Discussion

Parent vessel occlusion via surgical ligation
or an endovascular technique is an appropriate
therapy for use in properly selected patients
with intracranial aneurysms. Such patients of-
ten have lesions that are not amenable to sur-
gery owing to complex angioarchitecture, in-
cluding large size, calcification, unsafe location,
or poorly defined necks. Therapy is directed
toward excluding the lesion from normal flow or
reducing flow, with resultant thrombosis.
The safety and efficacy of detachable balloon

systems have been well documented when used
in temporary occlusion trials with and without
analysis studies of cerebral blood flow. How-
ever, current Food and Drug Administration re-
strictions prevent the use of detachable balloon
systems for permanent vessel occlusion in the
United States. A suitable alternative may there-
fore be needed.
Covered stents, similar to those used in the
present study, have been used elsewhere in the
circulation with good angiographic and clinical
results (1–3); stents have also been used in the
cerebrovascular circulation (4–6). In one of our
cases, covered stent constructs were more ef-
fective than a detachable balloon system, be-
cause of the large size and high flow of the
fistula. In general, stent placement is more con-
trolled than balloon deployment and eliminates
the potential complication of balloon rupture or
deflation. As compared with coil embolization,
covered stenting yields immediate vessel occlu-
sion and reduces the risk of distal embolization.
In conclusion, covered stent constructs can
achieve parent vessel occlusion with relative
safety and may provide technical advantages
over other available materials.
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