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medication for 10 months but did not improve. 
Cerebrovascular images were checked for further evaluation. 

From angiographic computerized tomography (CT) scans, we 
observed no definitive abnormal findings except for hypoplas-
tic left VA in the neutral position (Fig. 1). In dynamic vertebral 
angiography, no steno-occlusive lesions were found in the neu-
tral position (Fig. 2A), but complete occlusion of right VA was 
found at atlanto-axial level when the patient turned her head to 
the left side (Fig. 2B).

We decided on a surgical decompression of the left VA at the 
cross transverse foramen of the first cervix as the surgical ap-
proach. We placed an adhesive, fibrous bandage between the 
left VA and the transverse foramen. During the surgical proce-

INTRODUCTION
 
Rotational vertebral artery stroke is an uncommon cause of 

vertebral basilar insufficiency. Bow hunter’s syndrome (BHS) is 
caused by the compression of the dominant vertebral artery (VA) 
against a fibrous band or osseous prominence by rotational head 
movement2,6,10), leading to ischemic insult in the vertebrobasilar 
territory8,14). BHS presents as recurrent attacks of paroxysmal ver-
tigo, nystagmus, and ataxia caused by head rotation5,8,10). Due to 
the rarity of this pathology, there are no guidelines for its diag-
nosis and treatment. Recently, we encountered 2 cases, which 
we present herein along with our surgical approach. In these 2 
cases, we were able to achieve successful decompression of the 
VA; the two patients recovered completely without further clin-
ical symptoms. Therefore, we present these cases with a review 
of the relevant medical literature.

CASE REPORT

Case 1
A 50-year-old woman had been experiencing paroxysmal 

vertigo attacks for a 10 month period prior to visiting our insti-
tute. The patient’s vertigo was aggravated when she turned her 
head to the left side. The patient underwent an inner ear exam, 
which was unremarkable. She was treated with conservative 
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Fig. 1. There is no definite vascular lesion on neck angiography 3D CT 
scans. 



244

J Korean Neurosurg Soc 54 | September 2013

upper extremity tingling sensations and aggravated syncope 
when she turned her head to the right. Upon otolaryngological 
examination, she presented right beating nystagmus when her 
head was rotated to the right in the sitting or supine position. 
There were no abnormal findings except for hypoplasia of the 
posteroinferior cerebellar artery termination of the left VA on 
magnetic resonance angiography. No significant changes were 
observed with neck rotational positions.

However, dynamic cerebroangiography showed no steno-oc-
clusive lesions of left VA in the neutral position (Fig. 5A), but 
an occlusion of the left VA was observed at the C1-2 level from 
right head rotation (Fig. 5B). We performed decompressive 
surgery based on a diagnosis of BHS. We selected a surgical ap-
proach and found an adhesion between the left VA and trans-
verse foramen. We performed a decompressive transversarium 
foraminectomy.

After the surgery, CT angiography showed a released left VA. 
The patient experienced a complete recovery.

DISCUSSION

BHS is syndrome characterized by symptoms such as dizzi-
ness, vertigo, and blurred vision when the patient rotates his 
neck. BHS is defined as symptomatic vertebrobasilar insuffi-
ciency by a mechanical occlusion of the vertebral artery during 
head rotation9). However, because of the collateral blood flow 
through the contralateral VA and the circle of Willis, VA occlu-
sion does not cause symptoms in most individual cases11). Thus, 
symptomatic BHS is rare. Because of its rarity, no large-scale es-
tablished protocols exist for its research, treatment, or diagno-
sis. We recently encountered 2 cases of BHS. The compressive 
occlusion of the VA is occurs due to a variety of reasons, includ-
ing the fibrous band tethering of the VA at the transverse fo-
ramina of the C1-C2 junction, as in our cases, and at the point 
of dural penetration, which is located above the atlantooccipital 
membrane.

A pathognomonic finding of BHS is the improvement of 
symptoms when the patient is in a neutral position, even after he 
claims to have dizziness or blackout when he turns his head to 

one side. When BHS is suspicious, con-
siderable authors used digital subtrac-
tion angiography as the diagnostic mo-
dality1). In our cases, clinical symptoms 
were aggravated when patients turned 
their head to one side; symptoms were 
improved when the patients’ heads re-
turned to a neutral position. Prior oto-
laryngological evaluations were unre-
markable. Furthermore, we conducted 
dynamic angiography to confirm occlu-
sive VA lesions toward a diagnosis of 
BHS. Because of the rarity of this pathol-
ogy, there are no long term follow-up 

dure, the bandage was gently dissected and released with de-
compression of the surrounding bony structure. After surgery, 
the patient’s symptoms improved, and her neck three-dimen-
sional angiography CT scans demonstrated complete decom-
pression of the right vertebral artery (Fig. 3, 4). There were no 
follow-up complications.

Case 2
A 42-year old woman reported severe vertigo, dizziness, right 

Fig. 2. A : A 50 year-old woman’s right VA angiography with the head in 
a neutral position. B : The vertebral angiography is complete occluded 
when the head is fully rotated to the left. 
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Fig. 3. Hypoplastic left VA on angiography. 

Fig. 4. Right transverse process of atlas was removed and right VA is decompressed sufficiently on 
neck three-dimensional angiography CT scans.
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studies; only prospective studies exist for BHS treatment. Thus, 
there is no guideline to support the decision to proceed medical-
ly or operatively. Because of post-operative complications and 
the impact on quality of life, some authors have suggested med-
ical treatment (anticoagulation, neck collar applied not to rotate 
the head, etc.12). However, other patients with BHS who were 
treated conservatively with medication required surgery be-
cause of repeated, aggravated symptoms; after surgery, these pa-
tients showed clinical improvement3). 

Patients who had vascular decompression for BHS at the at-
lanto-axial level had shown signs of improvement in several 
case reports1,4,7,13). Further, many authors also recommend op-
erative treatment for BHS1,7,14).

As mentioned above, there is no definitive guideline for the 
diagnosis and treatment of BHS because of its rarity. Thus, fur-
ther studies of BHS are needed to standardize its diagnosis and 
treatment. 

CONCLUSION

Dynamic angiography represents a diagnostic method for the 
accurate diagnosis of BHS. The surgical decompression of me-
chanical VA compressions constitutes an appropriate treatment 
with a good prognosis. 

Fig. 5. A : At dynamic cerebroangiography, there are no steno-occlusive 
lesions of left VA in the neutral position. B: When the patient turns her 
head to the right, an occlusion of the left VA is observed at the C1-2 level.
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