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Endovascular treatment f
or acute basilar artery
occlusion via persistent primitive hypoglossal
artery
A case report
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Abstract
Introduction: Although their effectiveness and safety have not yet been established, endovascular treatments have recently been
applied in the treatment of acute basilar artery occlusion. If not identified, persistent primitive hypoglossal artery, a rare variant of the
posterior circulation, could be a barrier to the successful treatment of basilar artery occlusion.

Patientconcerns:An 83-year-old woman, who had been undergoing treatment for hypertension for 20years, visited our hospital
3hours after the onset of acute unresponsive mental deterioration. The patient was unresponsive to painful stimuli, and the pupils
were equal and miotic.

Diagnosis: Brain computed tomography angiography confirmed complete occlusion of the distal basilar artery and revealed a
dilated branch arising from the right internal carotid artery at the C2 vertebral level.

Interventions: Endovascular thrombectomy was performed directly via the right femoral artery. Complete recanalization was
achieved via manual aspiration thrombectomy.

Outcomes: Brain magnetic resonance imaging revealed multifocal cerebral infarctions in the bilateral thalamus, midbrain, and
cerebellar vermis. The patient’s neurological symptoms gradually improved.

Conclusions: This is a rare case of basilar artery occlusion that was successfully treated with mechanical thrombectomy through
persistent primitive hypoglossal artery. It is important to consider the potential clinical implications of this rare vascular variant.

Abbreviations: BA = basilar artery, CT = computed tomography, EVT = endovascular treatment, ICA = internal carotid artery,
PPHA = persistent primitive hypoglossal artery, VA = vertebral artery.
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1. Introduction

Although several recent randomized controlled trials have
prompted the use of endovascular treatment (EVT) in patients
with acute large vessel occlusion, evidence of its efficacy and
safety in the treatment of basilar artery (BA) occlusion is
lacking.[1,2] Persistent primitive hypoglossal artery (PPHA), the
second most common persistent carotid-vertebrobasilar anasto-
mosis, is a rare variant of posterior cerebral circulation.[3] The
persistence of this fetal anastomosis may be associated with
hypoplasia of the ipsilateral vertebral artery (VA), as well as
intracranial vascular anomalies such as aneurysms.[4,5]

Here, we describe an interesting and rare case of a patient with
BA occlusion with PPHA, who was successfully treated with EVT
through this persistent fetal anastomosis route.
2. Case presentation

An 83-year-old woman, who had been undergoing treatment for
hypertension for 20years, presented to our emergency department
3hours after the onset of acute unresponsive mental deterioration.
The patient was unresponsive to painful stimuli, and the pupils
were equal and miotic. Her initial National Institutes of Health
Stroke Scale scores were 20. Laboratory tests and electrocardio-
gram findings revealed no abnormalities. The patient was
emergently intubated, and non-enhanced brain computed tomog-
raphy (CT) and CT angiography were performed sequentially.
Brain CT revealed a hyperdense BA without any focal hypodense
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Figure 1. (A) Non-enhancedhead computed tomography (CT) reveals a hyperdense basilar artery (white arrow). (B) CT angiography (CTA) reveals complete occlusion
of thedistal basilar artery (white arrow) anddilatedbrancharising from the right internal carotid artery (white arrowhead). (C) Three-dimensional reconstruction imagingof
CTA shows a dilated branch arising at the C2 level, extending posteriorly and passing through the enlarged hypoglossal canal (black arrow).
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lesions (Fig. 1A). Subsequent computed tomography angiography
confirmed complete occlusion of the distal BA and revealed a
dilated branch arising from the right internal carotid artery (ICA)
at the C2 vertebral level. This unusual branch predominantly
supplying the BA extended posteriorly and passed through the
enlarged hypoglossal canal (Fig. 1B, C). These findings are
consistent with the descriptions of PPHA.
EVT was planned through the PPHA as the left VA was

hypoplastic. After right femoral artery puncture, a 100-cm 8F
guide catheter (Guider Softip; Stryker, Natrick, MA, USA) was
advanced to the right cervical ICA just above the ICA bifurcation
(Fig. 2A). Complete recanalization was achieved by manual
aspiration thrombectomy with a 4MAX Penumbra reperfusion
catheter (Penumbra, Alameda, CA), navigated triaxially over a
Rebar 18 microcatheter (EV3, Irivine, CA) with a Synchro 0.014-
inch guidewire (Stryker, Freemont, CA) (Fig. 2B).
Figure 2. (A) Distal subtraction angiography shows the distal basilar artery occlusio
proximal cervical segment of the internal carotid artery (white arrowhead). (B) Post
artery. (C) Postprocedural magnetic resonance imaging of the brain reveals multifoc
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Postprocedural magnetic resonance imaging of the brain
revealed multifocal cerebral infarctions in the bilateral thalamus,
midbrain, and cerebellar vermis (Fig. 2C). The patient’s
neurological symptoms gradually improved. After 1month of
rehabilitation, the patient’s level of consciousness improved to
the “drowsy” state, and although she showed mild dysarthria,
she was able to communicate.
3. Discussion

At the 3 to 4mm embryonic stage, the forebrain is supplied by the
carotid system. Two parallel longitudinal arteries run along the
surface of the hindbrain, which eventually fuse to form the BA.
During this embryonic stage, various anastomotic channels are
present between the carotid and vertebrobasilar systems. By the
7 to 12mm embryonic stage, these channels start to regress and
n (white arrow). The origin of the persistent primitive hypoglossal artery is at the
procedural angiography shows complete recanalization of the occluded basilar
al cerebral infarctions in the bilateral thalamus, midbrain, and cerebellar vermis.
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disappear when the embryo is approximately 12 to 14mm
long.[6] In rare cases, some of the channels fail to regress and are
retained in the adult cerebral circulation. These retained channels
may be called persistent trigeminal, otic, hypoglossal, or
proatlantal intersegmental arteries, depending on their anatomic
location.
The PPHA is the second most common carotid-vertebrobasilar

anastomosis (0.03%–0.09%) after the primitive trigeminal artery
(0.2%).[7] Arnould et al have reported the following anatomic
and angiographic criteria for identifying PPHA: (i) it arises from
the extracranial cervical part of the ICA; (ii) it enters the skull via
the hypoglossal canal; and (iii) the BA originates from it.[8]

In most cases, PPHA may be detected as an incidental finding
during cerebral angiography, as it is usually asymptomatic.
However, in rare cases, it may cause neurological symptoms, such
as glossopharyngeal neuralgia, or may be accompanied by other
cerebrovascular diseases.[9] When found in conjunction with a
cerebrovascular disease, PPHA is mostly associated with
aneurysms. It has previously been suggested that PPHA may
be associated with the anomalous structure of the vessel wall and
expose the basilar trunk to unusual excessive hemodynamic
stress, thus predisposing to the formation of aneurysms.[10,11] In
addition to these hemodynamic characteristics, although a rare
anatomical variation, the anatomical characteristics of PPHA are
clinically significant if carotid endarterectomy or skull base
surgery are planned. Additionally, in the case of ischemic stroke,
the anomalous anatomical patterns observed in patients with
PPHA can result in complex neurological presentations. Because
most patients with PPHA present with bilateral hypoplastic VA
or a hypoplastic contralateral VA and an absent ipsilateral VA,
the majority of the blood supply to the posterior circulation
travels via the PPHA. Therefore, in ischemic stroke patients with
PPHA, regardless of the etiology being cardioembolic or
atherosclerotic, both the anterior and posterior circulations are
often involved.[12,13] To the best of our knowledge, there are
several cases of ischemic stroke in the posterior circulation with
PPHA, but only two cases of EVT through PPHA in patients with
BA occlusion have been reported.[14,15]

Considering the recent trend of gradually expanding the scope
of EVT in the treatment of acute ischemic stroke, clinicians
should be aware of these rare anatomical variations in advance.
Since the prognosis of patients undergoing EVT is closely related
to early revascularization, understanding of the anatomical
features of PPHA could be beneficial for the fast and accurate
navigation in rare but embarrassing settings of EVT for
neurointerventionists.
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