Internal carotid and ipsilateral type II proatlantal
artery stenoses causing simultaneous hemispheric
and vertebrobasilar transient ischemia
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A case of persistent proatlantal artery (PA) is described in a 60-year-old woman who presented with cerebellar ataxia,
homonymous hemianopia, and aphasia. Both Doppler scan and magnetic resonance angiography (MRA) showed agenesis
of both vertebral arteries, 80% stenosis of the left internal carotid artery (ICA), and an anastomotic vessel between the left
external carotid artery (ECA) and the left vertebral artery (LVA) with a tight stenosis at the origin. It was thought to be
a type II PA. Both lesions were successfully treated by ICA endarterectomy and common carotid artery to PA bypass.
This case demonstrates the clinical significance of persistent PA in the evolution of an ischemic cerebrovascular

disease. (J Vasc Surg 2011;53:475-7.)

Type II PA is an exceptionally persistent artery of the
carotid-vertebral embryonic channel coming from the
ECA.! This variation is often discovered incidentally during
an angiography.

We present a case with symptomatic lesions of both left
ICA and homolateral type II proatlantal vertebral artery’s
origin undergoing carotid endarterectomy and carotid to
PA bypass.

CASE REPORT

A 60-year-old right-handed woman was referred to our con-
sultation because of symptomatic tight stenosis of the left ICA. She
had a medical history of diabetes mellitus, dyslipidemia, hyperten-
sion, and bilateral saphenous vein stripping.

Cerebellar ataxia, homonymous hemianopia (left visual field),
and aphasia occurred 3 weeks before, which resolved in less than 1
hour. A left severe ICA stenosis (Vmax: 3.2 m.s™ ') and no verte-
bral artery were shown by duplex scan.

MRA confirmed the 80% stenosis (North American Symptom-
atic Carotid Endarterectomy Trial criteria) of the left ICA, and
revealed a PA persistence arising from the left ECA with a stenosis
at its origin, and an agenesis of right vertebral artery (Fig 1). These
lesions were associated with a slight irregularity of both carotid
siphons and right middle cerebral artery occlusion.

Cerebral magnetic resonance imaging revealed brainstem,
right occipital (correlated with the left hemianopia), and left cere-
bella infarctions.
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Transcranial Doppler scan showed a decreased flow in the left
middle cerebral artery (v: 42 cm.s™!), a normal flow in the basilar
artery, and a functional circle of Willis.

We decided to perform a left ICA endarterectomy and a
common carotid artery (CCA) to PA bypass by cervical longitudi-
nal approach associated with a section of the biventer cervicis.
Intravenous heparin (200 UI/kg) was injected prior to cross-
clamping and was reversed by protamine-sulfate after completion
of the procedure. The patient was operated on while under general
anesthesia, without shunting or monitoring of cerebral functions,
and we did no completion angiography after the procedure. The
CCA to PA bypass was performed first with a 5 mm diameter
polytetrafluoroethylene graft due to the absence of usable saphe-
nous vein. With sequential clamping, we performed the proximal

Fig 1. Magnetic resonance angiography (MRA) of a left proat-
lantal artery (PA) arising from the external carotid artery (ECA)
with a tight stenosis at its origin, associated with a stenosis of the
internal carotid artery (ICA). Note the loss of the right vertebral
artery and the thrombosis of the right middle cerebral artery. CCA,
Common carotid artery; LVA, left vertebral artery.
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side-to-end anastomosis, then the distal end-to-end anastomosis
on the vertebral artery after resection of its proximal part.

Back bleeding from the left carotid was sufficient under con-
trolled hypertension (150 mm Hg systolic blood pressure). CCA
was clamped downstream from the origin of the bypass to perform
carotid endarterectomy using the eversion technique.

Hemispheric deficit (hemiplegia and aphasia) appeared 2
hours after the operation. A computed tomography scan showed
CCA to PA bypass thrombosis, good aspect of the endarterectomy,
and no additional cerebral lesion. Reoperation was performed with
a bypass thrombectomy and revision.

Fig 2. Control magnetic resonance angiography (MRA) of the left
common carotid artery (CCA) to proatlantal artery (PA) bypass and
internal carotid artery (ICA) endarterectomy. LVA, Left vertebral artery.
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The deficit disappeared 12 hours after reoperation, and trans-
cranial Doppler scan demonstrated a posterior cerebral artery flow
improvement.

Postoperative MRA revealed a satisfying morphological result
with a patent arterial reconstruction (Fig 2). The patient left the
hospital 7 days postsurgery without any neurological deficit and no
more adverse events after the reoperation.

DISCUSSION

Carotid-basilar anastomosis between the ICA and
vertebro-basilar system are temporarily present during em-
bryogenesis. These communications may sometimes persist
at adulthood and are occasionally found on angiography.
PA persistence is a very rare abnormality. PA persists until
the second phase of Padget’s classification (5- to 6-mm
embryo; Fig 3).2 In the third phase (7- to 12-mm embryo),
after the development of VAs and connection with the
basilar artery, the proatlantal intersegmental artery obliter-
ates. According to embryological development, persistence
of carotid basilar anastomosis is often associated with hyp-
oplasia or agenesis of vertebral arteries as noted in this

According to the Lasjaunias classification, there are two
types of proatlantal intersegmental artery. Type I corre-
sponds to the first segmental artery and arises from the
cervical ICA. Type II arises from the ECA and corresponds
to the second segmental artery.”

Thirty cases of PA type II are described in the litera-
ture.® Only 2 patients had symptomatic lesions and we did
not find any case describing both symptomatic lesions of
the ICA and ipsilateral PA. Furthermore, our patient suf-
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Fig 3. Schematic showing embryonal cerebral circulation at the second phase of Padget’s classification. Note the proatlantal

artery.
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fered both carotid and vertebrobasilar territory symptoms
due to these lesions.

The anomalous carotid-vertebral anastomoses associ-
ated with ICA stenosis may be successfully treated by means
of a carotid endarterectomy.” *°

This case is particularly technically challenging because
of two-staged stenosis. The use of a shunt was anatomically
difficult.’® Even if routine use of cerebral monitoring and a
shunt is recommended, in our experience, high blood
pressure is sufficient in most cases, especially when a com-
plete circle of Willis coexists.”"*-1°

Some authors have reported ICA lesions with proatlan-
tal intersegmental artery treated by an endovascular ap-
proach.*!? We found that this was not a good indication
due to the high embolic risk with these symptomatic lesions
during the catheterism or the ICA stenting covering the
ECA. The surgical approach appeared to be safest and
allowed a complete treatment of both lesions.

This is the first case reported of tandem lesions of ICA
and type II PA responsible for symptoms in both anterior
and posterior cerebral territories. We must keep in mind
the interest of imaging in front of similar cases and that the
presence of PA implies a challenging management for the
choice of treatment of these lesions.
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