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SUMMARY
A woman presented with 75% stenosis of the right
internal carotid artery (ICA) with extension to the origin
of a persistent hypoglossal artery (PHA). The PHA is a
rare fetal variant of carotid–basilar anastomosis that
elevates the risk of ischemia and embolic infarction
within the posterior cerebral circulation in patients with
carotid disease proximal to the anastomosis. Our case is
highly unique because of the extremely rare nature of
the PHA with associated ICA stenosis that extended to
the PHA. Additionally, a novel treatment approach was
employed by stenting and angioplasty while protecting
both the anterior and posterior cerebral circulations.

BACKGROUND
The persistent hypoglossal artery (PHA) is one
of the five carotid anastomoses that develop
between the embryonic internal carotid arteries
(ICAs) of the anterior cerebral circulation and bilat-
eral longitudinal neural arteries of the posterior
cerebral circulation. It rarely persists at birth.1 If
the anastomosis fails to regress during embryonic
development, normal formation of the posterior
communicating arteries and the vertebral arteries is
impaired. Therefore, a PHA can serve as the major
supplier of the posterior cerebral territories.
The current case satisfies all of the diagnostic cri-

teria,2 3 and therefore the presence of a PHA was
an important factor in planning treatment for the
severe right ICA stenosis.
In this report, we present the unique case of a

patient with a symptomatic severe ICA stenosis
extending to involve the origin of the ipsilateral
PHA. Although there are a few reports describing
the use of carotid endarterectomy (CEA) for the
treatment of stenoses extending into the PHA,4 5

this is the first reported case of treatment using
carotid artery stenting (CAS), with placement of
two distal protection devices within the distal ICA
and distal PHA. Here we discuss our strategy and
its benefit in the treatment of high risk ICA sten-
oses in the presence of a PHA.

CASE PRESENTATION
A 63-year-old woman with a past medical history
significant for hyperlipidemia and tobacco abuse
presented to our hospital with left upper extremity
parasthesia. She had a 13 year history of intermit-
tent numbness and weakness involving the left
upper extremities but her symptoms had increased
in frequency in the 2 weeks prior to her hospital-
ization. Additionally, the patient reported a 7 year

history of right-sided pulsatile tinnitus but denied
additional symptoms and was neurologically intact
on admission.
Carotid duplex ultrasonography indicated a right

ICA stenosis that was further characterized using
CT angiograms of the head and neck and digital
subtraction angiography (DSA). The examinations
showed a calcified atherosclerotic plaque in the
right ICA and the right carotid bifurcation causing
75% stenosis (measured according to North
American Symptomatic Carotid Endarterectomy
Trial (NASCET) criteria). The stenosis extended
1.8 cm above the carotid bifurcation to the origin
of a PHA. The PHA arose from the ICA at the C2
vertebral body level and continued to the intracra-
nial cavity anterior to the right occipital condyle
(figure 1). It merged with the left vertebral artery
to form the basilar artery, and formed the domin-
ant supply to the posterior circulation.
Due to the high location of the stenosis at the

skull base and the finding of the PHA, CAS was
chosen over a surgical intervention. CAS was seen
as more technically feasible and safer because it
allowed for protection of the anterior and posterior
circulations using distal protection devices.

TREATMENT
CAS using two distal protection devices was per-
formed under general anesthesia. Bilateral groins
were prepped and draped in a sterile fashion, and
accessed using a modified Seldinger technique.
Following the diagnostic angiography, 5 F and 6

F Envoy catheters were both advanced into the
right common carotid artery. Two Emboshield pro-
tective devices (Abbott, Abbott Place, Illinois, USA)
were placed in the right ICA and PHA, respectively.
Following proper device placement, the
Emboshield re-sheathing catheter was introduced
proximal to the protection device in the PHA. An
8×40 mm Precise stent (Cordis, Miami Lakes,
Florida, USA) was deployed in the right ICA,
thereby jailing the re-sheathing catheter of the
distal protection device in the PHA (figure 2).
A follow-up angiogram following stent place-

ment revealed residual narrowing and thus balloon
angioplasty was performed using a Sterling
Monorail balloon dilation catheter (Boston
Scientific, Natick, Massachusetts, USA). After com-
pleting the procedure, the first protection device
behind the stent was removed from the PHA after
re-sheathing followed by removal of the second
embolic protection device through the stent. A final
angiogram of the stented ICA and the intracranial
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circulation was obtained. Catheters were removed and hemosta-
sis was achieved at the common femoral artery access sites. The
two distal protection devices were submitted for pathological
analysis to determine if any emboli were shed during the
procedure.

OUTCOME AND FOLLOW-UP
Stent revascularization was successfully performed without com-
plications. A repeat angiogram following balloon angioplasty
showed complete opening of the high grade stenosis (figure 3).
There was excellent blood flow observed within the stented
right ICA and distal to the stented vessel segment.

The distal protection devices were placed in formalin and
microscopically examined for emboli. There was no material
identified in the protection device placed in the PHA. Analysis
of the device placed in the right ICA showed that multiple
0.2×0.1×0.1 cm fragments and a blood clot were collected by
the protection device.

The patient tolerated the procedure well, and the hospital
course was uneventful. She had no complaints and remained
neurologically and physically intact. After 6 months, the patient
was seen for follow-up digital subtraction angiography (figure 3).
No significant intimal hyperplasia or major residual stenosis
could be detected. The stented vessel segment remained entirely
patent.

Figure 2 (A) Fluoroscopic spot image shows the position of both cerebral embolic protection devices within the hypoglossal artery (arrow) and the
right internal carotid artery (block arrow) distal to the stenosis. The catheter to re-capture the first embolic protection device has already been
advanced close to the tip (*) while the wire of the second embolic protection device is used for advancing the stent delivery system (**).
(B) Balloon angioplasty was performed following stent placement to treat the remaining waste within the stent (curved arrow). (C) Fluoroscopic spot
image following angioplasty shows a fully open stent. The wire carrying the embolic protection device and the re-capture catheter has been jailed by
the stent within the hypoglossal artery (arrow). The wire of the second embolic protection device used for the delivery of the stent passes through
the lumen of the deployed stent (block arrow).

Figure 1 (A) Cone beam CT image
shows a persistent right hypoglossal
artery (arrow) arising from the internal
carotid artery (block arrow) at the level
of C2 which merges with the left
vertebral artery to form the basilar
artery (small arrows). (B) Digital
subtraction angiography shows a 75%
symptomatic stenosis of the right
internal carotid artery in the setting of
persistent hypoglossal artery (curved
arrow).
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The patient has been asymptomatic since the intervention.

DISCUSSION
Previously, the successful use of a single distal protection device
was reported in a patient with sufficient length between the ICA
stenosis and the PHA origin.6 Although there are reports that
find no statistically significant difference in the efficacy of flow
arrest using proximal balloon occlusion versus the use of distal
filter embolic protection devices,7 flow arrest by use of balloon
occlusion devices does so at the expense of constant procedural
cerebral perfusion and may not be tolerated in patients with
decreased cerebral vascular reserve, incomplete circle of Willis
and/or high grade stenosis of the contralateral ICA.8 There are a
few reports in which emboli traveling through the PHA have
been noted to cause infarctions.9 10

Current treatment options for ICA stenoses extending near or
beyond the bifurcation into the PHA or for stenoses of the PHA
itself include balloon angioplasty, CEA and CAS, with the use of
proximal flow arrest or distal filter embolic protection
devices.6 11 12

CEA in our case would have involved plaque removal from
both the ICA and PHA and the risks of complications to a
hemodynamically sensitive area. Unlike CEA, treatment with
CAS has been shown to be an appropriate choice for patients in
surgically difficult areas, such as high located plaques.13 The use
of CEA may require difficult shunt placement and lengthy occlu-
sion times, while CAS with proximal flow arrest reduces occlu-
sion time, offering protection against ischemic events.11 In cases
such as ours, in which the vertebrobasilar system is dependent
on the blood flow from the ICA, CEA with flow arrest may
interfere with the blood flow to the posterior circulation from
the ICA.14 In addition, CAS allows for the use of protection
devices to prevent emboli from entering the posterior cerebral
circulation.

Currently, the use of distal filter embolic protection devices is
the preferred method of distal embolic protection.7 However, in
cases in which the stenosis is immediately proximal to the origin
of the PHA, the use of a distal embolic protection device may
be difficult because of the tortuousity of the vessels.6 15

Learning points

▸ CAS involving the ICA and the origin of the PHA presented a
challenge for distal embolic protection and the necessity to
protect both vessels from emboli.

▸ The significant decrease in carotid blood flow associated
with a stenotic carotid artery potentially places both the
ipsilateral anterior and posterior circulations under
ischemia.9

▸ The inadequate hemodynamic flow to the posterior
circulation due to the presence of a PHA results in poor
collateral circulation, further increasing the risk of ischemia.

▸ By jailing one of the protection devices during stent
deployment, it was possible to protect the anterior and
posterior cerebral circulations.
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