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CASE REPORT

Emergency placement of stent-graft for symptomatic
acute carotid artery occlusion after endarterectomy

Jun Kyeung Ko, Chang Hwa Choi,' Sang Weon Lee,? Tae Hong Lee®

SUMMARY

A patient underwent a left-sided carotid endarterectomy
(CEA) for an asymptomatic 80% carotid artery (CA)
stenosis. There were no signs of intolerance during the
carotid cross-clamping and an initially uneventful
awakening was observed. However, in the third
postoperative hour he experienced left amaurosis and
dysarthria. An urgent MRI showed an occluded internal
CA on the operated site without evidence of acute
infarction. To recanalize the occluded internal CA and
minimize leakage from the arteriotomy site, a self-
expandable stent-graft was placed, covering the
dissection and the distal atherosclerotic lesions.
Complete recanalization of the left internal CA was
achieved and the patient showed a dramatic
improvement of his preoperative deficits. To our
knowledge, this is the first case of stent-graft
implantation for a symptomatic acute CA occlusion
following CEA. Stent-graft placement should be
considered as an alternative method of treatment for
acute CA occlusion or dissection following CEA.

BACKGROUND

Perioperative stroke has been reported in 1.5-9%
of carotid endarterectomy (CEA) cases.! Several
reports have documented that acute thrombus at
the endarterectomy site is a common cause of
neurological deficit after CEA.? ° Other causes
include carotid artery (CA) dissection, hypotension,
embolization, and intracerebral hemorrhage.'
Controversy exists with regard to which diagnostic
tests should be performed and which definitive
therapy is optimal.* ® We recently experienced a
case in which stent-graft placement was used for
treatment of a symptomatic occlusion of the CA
that occurred immediately after CEA.

CASE PRESENTATION

The patient was referred for management of an
incidental CA stenosis. Cerebral angiography con-
firmed an 809% stenosis of the left proximal
internal carotid artery (ICA) with high location of
the carotid bifurcation and a very distal extension
of atheromatous plaques (figure 1). A perfusion
study was normal. After discussion of the manage-
ment options and associated risks, the patient
elected to proceed with CEA. CEA was performed
under sedation without intraoperative shunting.
After adequate exposure of the CA the patient was
given 5000 IU intravenous heparin. No sign of
intolerance was observed during the carotid cross-
clamping. As expected, the plaque extended so far
cranially that it could not be removed entirely, so

microscissors were used to trim the plaque distally
and create the distal breakpoint. Distal intimectomy
was easily achieved and no tacking points were
needed. After confirming the presence of a good
back-flow, the arteriotomy was closed without the
interposition of a patch and no stenosis occurred.
Intraoperative ultrasound was also normal. Blood
pressure in the perioperative period was controlled
with a mean systolic range of 110-100 mm Hg.
The patient initially showed an uneventful awaken-
ing. However, in the third postoperative hour he
experienced left amaurosis and dysarthria. An
urgent MRI showed an occluded ICA on the oper-
ated site without evidence of acute infarction
(figure 2A, B). Consent was obtained from the
patient’s family for emergency cerebral angiography
and possible endovascular intervention.

TREATMENT

A left CA angiogram showed complete occlusion at
the endarterectomy site (figure 3A). On the left CA
angiogram the intracranial segment of the left ICA
and middle cerebral artery were visualized with
poor contrast via the collateral vessels of the exter-
nal CA and the ophthalmic artery (figure 3B, C).
Collateral circulation was provided mainly by the
right ICA through the anterior communicating
artery, but was very slow and insufficient
(figure 3D). A 6 Fr Shuttle sheath was then
advanced into the CA proximal to the occluded site.
A 0.014 inch microwire (Transcend Ex; Boston
Scientific Target, Fremont, California, USA) was
advanced through the occluded segment to the
distal cervical ICA. Angiography provided assurance
that the occluded segment was partially recanalized
with a high-grade stenosis and the intracranial
segment of the left ICA and middle cerebral artery
was patent (figure 4A). After passing the ICA occlu-
sion using a § Fr Spider Embolic Protection Device,
predilation was performed. Angiography after predi-
lation showed partial re-expansion of the vessel
lumen indicative of a dissection in the proximal
segment of the ICA (figure 4B). A 6 mmX$ cm
Viabahn stent-graft (Gore, Newark, DE, USA) was
introduced and positioned from the ICA just above
the carotid bifurcation to the distal cervical ICA to
cover the dissection and the distal atherosclerotic
lesions. The sheath was withdrawn to expose the
stent. Recanalization of the left ICA was achieved,
but postdilation was required in order to resolve the
residual stenosis. It was dilated to the normal artery
size, being careful not to dilate outside the confines
of the stent-graft. Angiography showed good
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Figure 1 (A) Subtracted and (B)
unsubtracted digital subtraction
angiograms and (C) representative
illustration demonstrating an 80%
stenosis of the left proximal internal
carotid artery (CA). The left common
CA bifurcates at the level of the third
cervical vertebrae. The plaque is
thickest at the level between the
second and the third cervical vertebrae
and seems to be very distally
extended, considering the relatively
narrow lumen of the distal cervical
internal CA and calcific boundary of
the internal CA (arrowheads).

Figure 2 (A) MR angiogram with
contrast enhancement 3 h after carotid
endarterectomy shows the occluded
internal carotid artery on the operated
site. (B) Maximum intensity projection
image implies a stasis of cerebral
blood flow at the left hemisphere.

Figure 3

(A) Angiography of the left common carotid artery (CA) shows complete occlusion at the endarterectomy site. (B) Anteroposterior and (C)

lateral views of the left common CA angiogram show that the intracranial segment of the left internal CA and middle cerebral artery is visualized
with poor contrast via the collateral vessels of the external CA and the ophthalmic artery (arrowheads). (D) Collateral circulation is provided mainly
by the right internal CA through the anterior communicating artery, but is very slow and insufficient.

re-expansion of the vessel lumen and excellent filling of the intra-
cranial circulation (figure 4C, D).

OUTCOME AND FOLLOW-UP

The patient showed a dramatic improvement in his preoperative
neurological deficits soon after the procedure. He received
100 mg aspirin and 75 mg clopidogrel (Plavix; Sanofi-
Synthelabo, Seoul, Korea) daily according to our protocol for
graft-stent placement in cerebral vessels. The patient remains
asymptomatic 6 months after discharge.

DISCUSSION
Acute thrombosis after CEA is the most common cause of peri-
operative stroke, accounting for up to 75% of cases.* Distal

intimal flap represents another important cause of such a
complication.’

Although our case was thought to be challenging for perform-
ing usual CEA due to the high location of the carotid bifurca-
tion and distal extension of atheromatous plaques, we thought
that the carotid flow could be sufficiently recovered if the thick
plaque in the most stenotic region—not the entire plaque—
could be removed effectively just above the carotid bifurcation.
As expected, the plaque extended so far cranially that it could
not be removed entirely. We therefore created the distal break-
point and closed the arteriotomy without stenosis after confirm-
ing the presence of a good back-flow. However, acute carotid
occlusion—presumably caused by a dissection from the distal
intimal flap—induced severe hypoperfusion of the ipsilateral
hemisphere and resulted in neurologic deterioration. In this
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Figure 4

(A) Angiography after passing the internal carotid artery (CA) occlusion using a 0.014 inch microwire demonstrating a partially

recanalized internal CA with a high-grade stenosis. (B) Angiography after balloon predilation showing partial re-expansion of the vessel lumen. The
arrow indicates a flow-limiting dissection in the proximal segment of the internal CA. (C) Angiography after stent-graft implantation and postdilation
shows good re-expansion of the vessel lumen and normal internal carotid artery outflow. (D) Control angiogram shows excellent filling of the

intracranial circulation.

situation, immediate re-exploration for thrombectomy may lead
to unsuccessful restoration of the flow of the CA.

According to one report, implantation of a bare stent
appears to be a safe and effective strategy in the treatment of
perioperative stroke complicating CEA, especially when carotid
dissection represents the main anatomic problem.® However,
we thought that a stent-graft would be more suitable for
in-stent balloon angioplasty (that could rupture the suture line)
than a bare stent because the safety of the suture site was not
secured. Placement of stent-grafts in the CA has been difficult
due to the risk of cerebral infarction resulting from acute dis-
section, occlusion, or embolism, which may be caused by the
large profile and size of the device and lack of flexibility of
delivery systems.” ® Nevertheless, carotid stent-grafts would be
most suitable for carotid lesions with impending rupture
requiring emergency recanalization, as in the current case. To

Learning points

» We recently experienced a case of symptomatic occlusion of
the CA that occurred immediately after CEA.

» To recanalize the occluded ICA and minimize leakage from
the arteriotomy site, a self-expandable stent-graft was
placed.

» Stent-graft placement should be considered as an alternative
method of treatment for acute CA occlusion or dissection
following CEA.

the best of our knowledge, this is the first case of implantation
of a self-expandable stent-graft for a symptomatic acute CA
occlusion following CEA.
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