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Bow Hunter’s syndrome, also referred to as rotational occlusion of the vertebral artery, is
caused by dynamic compression of a patient’s dominant vertebral artery. We reported a
case of successful clinical and imaging work up of Bow Hunter’s Syndrome that occurred in
a 79-year-old female patient. We discussed the clinical presentation, imaging findings, and

subsequent management options of this rare syndrome. The gold standard for diagnosis is
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dynamic cerebral angiography, which allows the reproduction of symptoms with head turn
greater than 30-45 degrees. Subsequent management is based on the underlying etiology
causing rotational compression.

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Case summary

Bow Hunter’s syndrome, also known as rotational occlusion
of the vertebral artery, is caused by dynamic compression of
a patient’s dominant vertebral artery. This results in verte-
brobasilar insufficiency, and may lead to permanent neuro-
logical deficits. It may occur anywhere along the course of the
vertebral artery, but the C1-C2 level is particularly prone to
compression. Etiologies include, but are not limited to, large
osteophytes, an aberrant vertebral artery, fascial bands of
paravertebral musculature or atlantoaxial hypermobility. The
name Bow Hunter’s Syndrome came from the significance of the
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stance when bow hunting, which forces rotation of the head
in one direction to stabilize the arrow.

A 79-year-old female patient presented for evaluation after
referral from an outside institution. For the past few months,
she had felt as though she would pass out whenever she
turned her head to the left. Within seconds of turning her
head leftward, she would experience lightheadedness, a ring-
ing in her ears, and darkening of her vision. This would
resolve almost immediately on return of her head to neutral
position. She denied stroke-like symptoms, such as weakness,
numbness, difficulty with speech, or other visual changes.
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Fig. 1 - Axial (A) and coronal (B) CT angiogram of the head and neck show a patent but hypoplastic right vertebral artery
along the V4 segment (white arrow). The left vertebral artery (white circle) is dominant, with a diameter approximately

three times the size of the right.

Additional reported symptoms were intermittent bilateral up-
per extremity pain, chronic headaches and osteoarthritis. The
patient’s past medical history included hypertension, hyper-
lipidemia, and osteoporosis; she had no relevant past surgical
history. The only relevant family history was that her mother
had a stroke. Her social history included never smoking, so-
cially drinking, and no drug use.

On initial evaluation, her vital signs were within normal
limits and stable. During the physical examination, the neu-
rologic and cranial nerve portion specifically were within nor-
mal limits. However, cervical spine evaluation elicited the pa-
tient’s presenting complaints of abrupt lightheadedness and
darkening vision during left head turning. No nystagmus was
observed during these episodes. Based on this initial workup,
a multidisciplinary evaluation was conducted involving neu-
rology and vascular neurosurgery.

<%

A

An initial carotid ultrasound revealed 16%-49% stenoses
within the bilateral carotid arteries and antegrade Doppler
flow present in the bilateral vertebral arteries. A subsequent
CT angiogram of the head and neck (Fig. 1) demonstrated a
hypoplastic right vertebral artery, most notably along the V4
segment, and a dominant left vertebral artery, which compar-
atively was approximately three-fold larger in caliber. Based
on these initial imaging findings, neurosurgery recommended
evaluation with dynamic provocative cerebral angiography
(Fig. 2). This procedure showed nearly 100% stenosis of the
left vertebral artery at the C4-C5 level with the patient’s head
turned to the left. In comparison, the left vertebral artery
remained widely patent with the patient’s head in neutral
position.

When the patient turned her head to the left, the dominant
left vertebral artery was dynamically but reversible stenosed

Fig. 2 - Diagnostic provocative cerebral angiogram shows the left vertebral artery with the head positioned straight (A),
turned to the right (B) and turned to the left (C). There is complete patency of the left vertebral artery with the head
positioned straight and turned to the right. However, there is 100% stenosis of the left vertebral artery at the level of C4-C5

(white circle) with the patient’s head turned to the left.
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Fig. 3 - Sagittal T2 STIR (A) and sagittal T1 fat-saturated contrast-enhanced (B) images of the cervical spine show
hyperintense marrow signal and enhancement of the C4 and C5 vertebral bodies, consistent with active bone marrow
edema and advanced osteoarthritis. Axial T2 (C) imaging is shown through the level of the C5 exiting nerve roots. There is
severe left neural foraminal stenosis causing impingement of the exiting C5 nerve root (white circle) secondary to

degenerative osteoarthritis.

at the C4-5 level, resulting in presenting symptoms of ver-
tebrobasilar insufficiency consistent with Bow Hunter Syn-
drome (BHS). She underwent an MRI of the cervical spine
to further elucidate an underlying etiology (Fig. 3). The MRI
detected chronic degenerative changes at C4-5 through Cé-
7, with significant facet hypertrophy at C4-5 and associ-
ated spondylolisthesis. After consideration of the clinical and
imaging findings, neurosurgery recommended cervical spine
decompression at C4-5 with anterior cervical discectomy and
fusion. Currently, the patient is considering surgery but, in the
meantime, is avoiding rotational head movement leftward so
as to not induce her symptoms.

Discussion

This case report highlights a rare case of vertebrobasilar
insufficiency due to underlying dynamic stenosis of the
vertebral artery during neck rotation of greater than 30-45
degrees. Within the literature, descriptions of BHS are limited
to case reports due to the rarity of the diagnosis. The exact
etiology can be divided into primary versus acquired causes.
Primary etiologies include anatomic compression from os-
teophytes/bone spurs (most common), idiopathic skeletal
hyperostosis, cervical spondylosis, disc herniation, fibrous
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bands, neck muscle hypertrophy, intrinsic vascular disease
(such as vertebral artery dissection or atherosclerosis), or tu-
mors. Acquired etiologies include complications from cervical
spine surgery and head/neck trauma/injury [4,6,10,15]. Our
case demonstrated reversible dynamic compression of a dom-
inant left vertebral artery with leftward head turn on the basis
of underlying cervical spinal degenerative changes at C4-5.

The vertebral arteries course caudally through the trans-
verse foramina of the cervical spine vertebra, entering at the
C6 level and exiting at the C1 level. According to the literature,
BHS is most commonly observed at or above C2. The left
vertebral artery is more commonly involved, with a higher
likelihood of symptoms occurring when the left vertebral
artery is dominant [8,16]. Typical presentation of symptoms
occurs during the 5th to 7th decade of life with a high male
predominance [2,3,7,11]. Our case is atypical, as our patient
is female and presents in almost her 8th decade, although
her left vertebral artery is dominant and is the side that
elicits symptoms on rotation. General symptoms described
in the literature include transient vertigo, nausea, dysarthria,
dysphagia, transient blurred vision, gait disturbances, and
headaches. One significant risk due to the repetitive decrease
in distal flow and/or vessel wall injury is thromboembolism
with potentially posterior circulation strokes [4,7,9].

Imaging plays an instrumental role in confirming the
clinician’s suspected diagnosis of BHS. It is important to note,
however, that standard noninvasive neurovascular imaging
does not always exclude the diagnosis. The gold standard for
diagnosis remains a provocative cerebral angiogram, wherein
the patient is able to reproduce or exacerbate symptoms
with neck rotation [14,16]. Neutral and rotated positionings
are utilized for comparison [5,8]. As cerebral angiography is
invasive, a risk/benefit discussion with the patient is required
before proceeding. CT/MR angiography and transcranial
Doppler ultrasound are noninvasive tests that can provide
additional evidence in support of the diagnosis or other
diagnostic considerations [1,5]. The differential diagnosis also
includes vertebral artery occlusion, atlantoaxial subluxation,
and subclavian steal phenomenon.

Once a diagnosis of BHS has been established, treatment
options include conservative and/or surgical management.
Conservative approaches include prolonged head/neck non-
rotation and anticoagulation. However, surgery appears to be
the preferred approach in the literature, specifically decom-
pression with or without fusion, with favorable outcomes doc-
umented, [8,12]. Intraoperative angiography allows for real
time visualization and assessment of the adequacy of the sur-
gical intervention [5,13]. Overall, there is no standard option
due to the rarity of cases and a literature largely comprised
of case reports. However, the combination of clinical presen-
tation, imaging work-up, and subsequent management allows
for a multidisciplinary approach to BHS, as well demonstrated
with our case.

Patient consent statement

Written, informed consent for publication was obtained from
the patient.
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