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SUMMARY
Carotid endarterectomy (CEA) is the established standard
to treat occlusive extracranial atherosclerotic carotid
disease. Complications of CEA must be recognized and
dealt with efficiently due to the potentially catastrophic
neurologic sequelae. A 67-year-old African American
man was transferred from an outside hospital for an
acute stroke. He had initially presented with a small
right frontal subcortical infarct and had undergone a
right CEA 2 days prior to transfer. He had a fluctuating
examination with left-sided hemiplegia to slight
hemiparesis and inconsistent neglect. Head CT
demonstrated a watershed infarct of the right
hemisphere. CT angiography demonstrated high grade
stenosis at the distal aspect of the CEA anastomosis. He
was promptly taken for angiography and underwent
acute stenting of the right internal carotid artery. This
case demonstrates that carotid artery stenting is a safe
management strategy for the treatment of complications
associated with failed distal anastomosis during CEA.

BACKGROUND
Carotid endarterectomy (CEA) is the standard treat-
ment for atherosclerotic occlusive extracranial carotid
disease.1 Known complications of CEA include cer-
vical hematoma, cranial neuropathy, and rarely but
most importantly, acute symptomatic re-occlusion or
stenosis of the CEA site. The standard treatment for

this complication is emergent revision of the CEA.2 3

In this report we describe the successful endovascular
management of a case of acute symptomatic
re-stenosis of a CEA with emergent stenting. We
discuss the risks and benefits of this approach.

CASE PRESENTATION
A 67-year-old right-handed African American man
with a past medical history of hypertension and
hyperlipidemia was emergently transferred from an
outside hospital for fluctuating left-sided weakness
over a period of 2 h. He had undergone a CEA
2 days previously and was transferred to our hos-
pital when his condition deteriorated. The present-
ing National Institutes of Health Stroke Scale
(NIHSS) score was 12 due to hemiplegia involving
the face, arm, and leg on the left, as well as sensory
deficits to light touch and hemi-neglect. CT of the
head and CTangiography at our institution demon-
strated hypodensities in a watershed distribution of
the right hemisphere and a small intimal dissection
at the distal anastomosis in the cervical right
internal carotid artery with associated high grade
stenosis. There was no tandem intracranial embolus
identified (figure 1).

TREATMENT
Diagnostic angiography was performed with a 4 Fr
JB2 catheter. Right common carotid injection

Figure 1 (A) Non-contrast head CT demonstrates a watershed infarct in the territory of the right anterior circulation.
(B) Volume rendered three-dimensional reconstructed maximum intensity projection CT angiography of the neck
demonstrates a high grade stenosis distal to the right internal carotid bulb at the site of the carotid endarterectomy
anastomosis.
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confirmed high grade stenosis (76% using the NASCET (North
American Symptomatic Carotid Endarterectomy Trial) criteria)
with a dissection flap at the distal CEA anastomosis site without
intracranial occlusion (figure 2). Stenting was performed under
general anesthesia due to concerns regarding the patient’s ability
to maintain his airway while supine for a prolonged period due
to his acute neurologic deterioration. After intubation, the 4 Fr
sheath was exchanged for a 6 Fr Shuttle into the descending
aorta, and a 6 Fr slip-tip catheter was then advanced coaxially
through the Shuttle Sheath and used to select the right common
carotid artery over a 0.035 angled glidewire. The patient was
loaded with 600 mg of Plavix through a nasogastric tube and

the patient was heparinized to an activated clotting time of over
200.

A distal protection device (a 5 mm Cordis Angioguard emboli
capture system) was placed under roadmap guidance into the
distal cervical internal carotid artery. The carotid stent
(8 mm×30 mm 5 Fr Precise carotid stent) was carefully
deployed under fluoroscopy across the area of maximal stenosis.
Post stenting angiography demonstrated good apposition of the
stent against the arterial wall with correction of the previously
noted flap and no residual stenosis (figure 3).

The patient’s hospital course was otherwise uncomplicated. He
was discharged home 2 days after the procedure with slight facial

Figure 2 (A) Right common carotid digital subtraction angiography pre-stent placement. (A, B) Cervical anteroposterior (AP) and lateral images
demonstrate a patent carotid bulb with high grade stenosis (ie, measures 78% by NASCET (North American Symptomatic Carotid Endarterectomy
Trial) criteria) in the proximal internal carotid artery at the site of the carotid endarterectomy anastomosis. (C, D) Head AP and lateral images do not
demonstrate any intracranial tandem stenosis or occlusion.
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weakness and paresis of his left upper extremity. He had an
NIHSS score of 2 and a modified Rankin Scale score of 1. At the 6
month follow-up in the clinic, he was neurologically normal with
a modified Rankin Scale score of 0, and had returned to work.

DISCUSSION
Acute carotid artery stenting (CAS) after CEA has been previ-
ously described in a series of mostly asymptomatic patients. The
majority of symptomatic patients were found to have thrombus

Figure 3 (A) Native lateral fluoroscopic image demonstrates a fully deployed stent within the right internal carotid artery (RICA). (B)
Anteroposterior (AP) and lateral right common carotid digital subtraction angiogram over the cervical region demonstrates relief of the stenosis
without any evidence of residual dissection flap. (C) AP and lateral right common carotid digital subtraction angiogram over the head does not
demonstrate any intracranial tandem stenosis or occlusion post stenting. (D, E) Diffusion weighted MRI of the brain post stenting with subacute
watershed infarct, as seen on the presenting non-contrast head CT (figure 1A) without a new acute infarct. Follow up ultrasound at six months
demonstrates long term patency of the carotid stent.
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at the CEA site while only one was similar to our patient with a
flow limiting intimal flap/dissection at the distal CEA anastomosis
site.4 In most cases, CAS is considered in cases of chronic re-sten-
osis after a CEA. In several studies, CAS is preferred compared to
re-operation as complication rates are similar to CEA.5 In these
delayed cases of restenosis, the presence of scar tissue and the
potential need for an interposition graft to permit closure of the
arterotomy are the technical aspects of redo CEA that can
increase the risk of the procedure and make CAS a suitable alter-
native. Additionally, previous CEA is an established high-risk cri-
terion that has been demonstrated to favor treatment with CAS.6

In traumatic or spontaneous cervical arterial dissection,
medical management is often the first line therapy because spon-
taneous healing is common over first 3-to-6 months, and sten-
osis may resolve in up to 90% of cases.7 8 Endovascular
treatment is reserved for patients with recurrent symptoms on
medical management or those with symptomatic hemodynamic
failure on presentation.

In our patient, the treatment was emergent and the decision
to treat was based on the hemodynamic compromise and new
symptoms.9 Furthermore, the intimal flap at the anastomotic
site would likely not have had the benign natural history as the
majority of spontaneous or traumatic dissections. This was a
technical problem that would not have improved with anticoa-
gulation and would need to be repaired regardless of the symp-
tomatic status. In the past, we have treated these patients with
reoperation and often have found that this complication can be
either treated or avoided altogether through the usage of cir-
cumferential, vertically oriented tack-up sutures using 6-0
prolene at the site where the distal plaque is fractured from the
intima.10 11 The decision on open versus endovascular treat-
ment in this case was both technical and practical. We felt,
based on angiography, that the lesion could be safely treated
with CAS, and most importantly that an endovascular strategy
would be most efficient in limiting total ischemic time.
Alternatively, in cases of acute thrombosis at the CEA site re-
operation and thrombectomy have been the standard treatment.
However, the new generation of endovascular embolectomy
devices may present an alternative in some patients who may
not tolerate re-operation and/or have occlusion documented
after exit from the operating room.

There were several factors that made CAS a suitable treatment
option. We were able to pass a distal protection device without
pre-dilation, thus mitigating the risk of embolic complications
and avoiding possible trauma to a vulnerable recent surgical
anastomosis site. The high-risk of procedural stroke (i.e., CEA
or CAS) in this situation highlights the unique advantage of
endovascular treatment as any tandem intracranial occlusion
could be treated at the same setting, thus reducing overall ische-
mic time. Important considerations prior to stenting include the

obligatory use of dual anti-platelets in the setting of recent
surgery and ischemic stroke.

In conclusion, CAS may be considered a safe alternative to
redo CEA for acute occlusion or stenosis after acute failure of
CEA in properly selected patients.

Learning points

▸ Carotid endarterectomy (CEA) is the standard treatment of
atherosclerotic occlusive extracranial carotid disease.

▸ One problematic complication of CEA is acute symptomatic
re-occlusion or stenosis of the CEA site.

▸ Symptomatic acute re-stenosis following CEA can be treated
successfully with emergent carotid artery stenting in selected
cases.
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