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Bow Hunter’s syndrome (BHS) is an uncommon condition characterized by impingement of
one of the two vertebral arteries induced by cervical rotation, causing symptomatic verte-
brobasilar insufficiency of the posterior cerebral circulation. We report a case of BHS in an 84-
year-old male. Two months following a motor vehicle accident, the patient presented to an
urgent care facility with subsequent transfer to the emergency department with complaints
of lightheadedness upon right-lateral head movement. A cerebral angiogram demonstrated
mild focal stenosis in the dominant left vertebral artery at the C2 level when in neutral
position with significant worsening of the stenosis in the right-lateral head position with
absent anterograde flow, consistent with BHS. Resultantly, the patient was referred for neu-
rosurgery and successfully underwent placement of right-sided C2-C4 postero-lateral in-
strumentation and left-sided C2-C3 laminar screws projected towards the right side. This
case highlights the importance of imaging in BHS diagnosis and guidance for treatment, as
well as the need for a surgical standard of care for BHS patients.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

posterior cerebral circulation [1]. Typically, BHS patients have
one dominant vertebral artery, which when compressed,

Bow Hunter’s syndrome (BHS) is a rare neurovascular abnor-
mality characterized by rotationally induced impingement
of one of the two vertebral arteries, subsequently resulting
in symptomatic vertebrobasilar insufficiency within the

leaves one artery that is insufficient to provide adequate flow
[2]. Clinical symptoms arise when the head or neck is rotated
or extended to resemble the head position assumed when
an archer aims their bow, hence the origin of the name [2]. In
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patients with BHS, this head position results in partial to com-
plete dynamic occlusion of the dominant vertebral artery at
the atlantoaxial or subaxial level of the cervical spine (C1-C7)
leading to vertebrobasilar ischemia. This pathogenesis can be
attributed to a repetitive shear force and resultant hemody-
namic or thromboembolic endothelial tissue damage of the
arterial walls and potential stasis of blood flow within the af-
fected vertebral artery [3,4]. BHS most commonly results from
an array of factors including, but not limited to, hypertrophic
osteophytes, disc herniation, fibrous bands or tumors, spondy-
losis of the cervical spine, head or neck trauma, and vertebral
artery compromise in prior surgical interventions [5-11].

Of the commonly presenting symptoms of vision impair-
ment, vertigo, syncope, nausea, and headache, most are self-
resolved upon repositioning the head to a neutral position
[3-6]. Permanent complications such as Wallenberg syndrome,
characterized by nausea, vomiting, hiccups, and vertigo have
been documented secondary to BHS diagnosis, though such
findings are uncommon [2,12]. While BHS may present dur-
ing any stage of life, existing literature demonstrates that
the condition is most common among men ages 50-70, all
of whom share some combination of multiple chronic condi-
tions including hypertension, hyperlipidemia, osteoarthritis,
diabetes, smoking, and coronary artery disease [4-6].

Classically, BHS is conservatively treated through neck
immobilization, conscious avoidance of head rotation and
extension, and anticoagulant medications [1,2]. Surgical inter-
vention offers more permanent solutions involving osseous
decompression and stent placement in the contralateral un-
affected vertebral artery [13,14]. Treatment of BHS, however, is
limited in its scope due to the rarity of the condition, and thus
surgical intervention and its effects have not been widely
explored.

We present a case of surgically treated BHS and examine
the corresponding anatomical details of its presentation to

further investigate the condition, evaluate treatment efficacy,
and discuss possible developments in the standard of care for
BHS treatment.

Case presentation

An 84-year-old male with a past medical history of type II di-
abetes mellitus, primary hypertension, and coronary artery
stent placement presented to an urgent care facility and was
subsequently put in a c-collar and sent to the emergency de-
partment for lightheadedness and near-syncope upon right-
lateral head movement. The patient stated their lightheaded-
ness and faintness began nine weeks prior, after being rear-
ended in a high-speed motor vehicle accident. The patient
denied headaches, vomiting, double vision, numbness, weak-
ness in extremities, and neck pain. The patient’s blood pres-
sure was hypertensive at 182/100 and the physical exam was
negative for facial droop, slurring of speech, and difficulty
swallowing. Labs were unremarkable.

A CT head was performed which revealed no acute in-
tracranial findings. A CTA neck revealed a dominant left ver-
tebral artery with what appeared to be an intermittently oc-
cluded right vertebral artery at C1-C3 and C6-C7 (Fig. 1). The
patient was subsequently referred to neurointerventional ra-
diology and underwent a diagnostic cerebral angiogram that
showed mild focal stenosis in the dominant left vertebral
artery at the C2 level when in neutral position with signifi-
cant worsening of the stenosis in the right-lateral head po-
sition with absent anterograde flow (Figs. 1 and 2). The right
vertebral artery was hypoplastic with multi-segmental steno-
sis and was non-contributory to the vertebrobasilar system
(Fig. 3). There was a bilateral absence of posterior commu-
nicating arteries, indicating a single dominant left vertebral

Fig. 1 - Both images show mild stenosis of the left vertebral artery. (A) Coronal CT angiogram shows mild stenosis of the left
vertebral artery at the level of C1-C2. (B) Axial CT angiogram shows stenosis on the C1-2 segment.
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Fig. 2 - (A) The left vertebral angiogram during neutral position shows mild stenosis of the left vertebral artery at the C1-GC2.
(B) The left vertebral angiogram during right lateral decuditis position shows severe left vertebral stenosis at the level of

C1-C2.

Fig. 3 - (A) A left internal carotid artery angiogram shows absence of the left posterior communicating artery. (B) The right
internal carotid artery angiogram shows the absence of the right posterior communicating artery. (C) The subclavian
angiogram shows absence of flow through the right vertebral artery.

blood supply to the posterior circulation that supplied both
ipsilateral and contralateral arterial branches of the verte-
brobasilar system (Fig. 3). The diagnostic angiogram there-
fore revealed occlusion of the left vertebral artery upon right-
lateral head movement and was consistent with the patient’s
symptoms and the diagnosis of Bow Hunter’s syndrome.

The patient was referred for neurosurgery and underwent
placement of right-sided C2-C4 postero-lateral instrumenta-
tion and left-sided C2-C3 laminar screws projected towards
the right side (Fig. 4). Placement was achieved with the use of
Stealth stereotactic guidance. Postero-lateral arthrodesis us-
ing allograft and BMP at C2-C3 and C3-C4 was performed.
Placement of screws was confirmed with intraoperative O-
arm. Intraoperative motor and sensory evoked potentials for
both pre and post positioning demonstrated no apparent com-
plications, indicating the patient tolerated the procedure well
without any neurological deficits or uncontrolled pain. The
patient was discharged in stable condition to home with close
follow-up.

Fig. 4 - The X-ray perioperative X-ray cervical spine shows
posterior fusion of the G2, C3, and C4 segments.
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Discussion

The posterior cerebral circulation receives supply from two in-
dependent vessels termed the right and left vertebral arteries,
each of which originates from its corresponding right or left
subclavian artery. If one of these arteries is non-contributory,
the contralateral artery can provide sufficient flow to the
posterior inferior cerebellar artery in the majority of cases
[1]. Each artery laterally navigates through the 6 transverse
foramina of the cervical vertebrae, courses through the su-
perior vertebral notch located on the surface of the arch of
the atlas, and transmits both medially and laterally into the
dura mater where both converge to form the basilar artery and
supply the Circle of Willis. This arrangement in turn provides
collateral blood flow between the anterior and posterior cere-
bral circulations and protects the brain from ischemia in the
event of vessel damage or stenosis by allowing the brain to re-
ceive supply from the patent carotid or vertebral arteries and
their branches to compensate for hypoperfusion. Due to their
course through the foramina of the transverse process, the
vertebral arteries are susceptible to rotational impingement
as characterized in BHS [5,15].

Additionally, this anatomy allows for some collateral circu-
lation of vertebrobasilar blood flow should a patient develop
unilateral stenotic occlusion in one of the two vessels [1,15].
The presence of one or more posterior cerebral arteries allows
for a collateral pathway to the basilar artery in case the verte-
bral arteries are occluded or stenosed. It should be noted, how-
ever, that of the two vertebral arteries, the left artery is often
dominant compared to its contralateral counterpart and con-
tributes a larger proportion of perfusion volume to the poste-
rior cerebral circulation; BHS most often affects this larger ver-
tebral artery, especially in cases where the contralateral coun-
terpart is hypoplastic [5].

In this case, the right vertebral artery was completely non-
contributory to vertebrobasilar flow, whereas the left vertebral
artery was contributory to the vertebrobasilar system in neu-
tral head position, but non-contributory in right-lateral head
position. In most cases, collateral flow from the anterior cere-
bral circulation can provide flow via the posterior communi-
cating arteries; however, this patient had a bilateral absence
of these collateral pathways-a rare phenomenon. Therefore,
prolonged right lateral head movement and subsequent oc-
clusion of blood flow through the left vertebral artery is po-
tentially devastating and can cause brainstem infarct in this
patient.

The brain stem, particularly the ascending reticular ac-
tivating system (ARAS) of the brain stem, plays a role in
controlling consciousness. These structures go through the
pontomesencephalic tegmentum. Loss of consciousness can
occur for various reasons, particularly the loss of blood supply
to the brain stem [16]. Loss of blood supply to the brain stem
can occur as a result of several factors including dissection
of a blood vessel, thrombotic stroke, external pressure to
arteries due to tumors, and trauma from external sources.
This case explores an interesting phenomenon where an
84-year-old male experienced near syncope and lightheaded-
ness due to salient impingement of the right vertebral artery
when turning the head. A CT scan confirmed no posterior

communicating arteries and showed the left vertebral artery
to be contributing the main collateral blood supply to the
brain.

Common symptoms of BHS include dizziness and faint-
ing spells. This occurs because of the rotation of the head or
neck, which results in the reversible occlusion of the verte-
bral artery and lack of blood to the brain stem [4]. There are
two types of Bow Hunter’s syndrome: primary BHS and ac-
quired BHS. Primary BHS includes abnormal bony structures,
disc herniations, and ligaments leading to stenosis of the ver-
tebral arteries and exacerbated by head rotation and resultant
mechanical occlusion. Acquired BHS includes complications
in previous surgeries, including issues in the vertebral arter-
ies due to treatment for aneurysms, injuries in the head or
neck, and much more [1]. The CT scan of the cervical spine
does not demonstrate any bone abnormalities. The CT an-
giogram demonstrates mild narrowing at the vertebral artery
just distal to the C1 foramina. Therefore, ligamentous cause
is assumed. The transient occlusion might have occurred be-
cause of fibrous band tethering in the vertebral artery at the
transverse foramina of the junction between the Cl and C2
segments [17]. The dynamic DSA demonstrates near com-
plete occlusion of the left vertebral artery when the patient
rotates the head to the right side, confirming the diagnosis
of BHS.

Common treatments of BHS include posterior fusion and
decompression in the C1 and C2 segments. However, a neg-
ative effect of posterior fusion is a severe reduction in at-
lantoaxial rotational movement. Decompression is there-
fore generally considered a better option as it does not
limit head movement though more research needs to be
conducted as it is unclear whether decompression pro-
duces significant relief for patients [14]. In this case, the
patient underwent posterior fusion, which was safer than
decompression.

There is no universally accepted standard of care tailored
for patients with Bow Hunter’s syndrome due to the rarity
of cases and limited literature discussing its presentation. In
many patients with this condition, it is difficult to pinpoint the
cause of BHS. BHS is extremely rare, thus there is not enough
research to make definitive conclusions yet [17]. Further re-
search must be conducted to analyze the causes of BHS and
effective treatments.

Patient consent

Consent was obtained from the patient for publication of this
case report.
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