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[Case Report]

Vertebrobasilar Infarction Due to Bow Hunter’s Syndrome in a Patient
with Rheumatoid Arthritis: A Case Report
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Abstract : A 60-year-old woman with a 37-year history of rheumatoid arthritis (RA) had a sudden onset of headache.
Head MRI showed acute multiple infarctions in the vertebrobasilar region, and MR angiography showed stenosis of
the right vertebral artery (VA). 3D-CT angiography of the craniovertebral junction showed atlantoaxial subluxation
and stenosis of the right VA just distal to the transverse foramen of C2, which was due to osteophytes and degen-
erative changes secondary to RA. Digital subtraction angiography clearly demonstrated occlusion of the right VA
during rightward head rotation. Based on those findings, rotatory instability at C1-2 was considered as the primary
cause of the vertebrobasilar infarctions, and Bow Hunter's syndrome was diagnosed. The patient underwent C1-5
posterior fixation, and brain infarction has not recurred.
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Introduction

Bow Hunter's syndrome (BHS) is a form of verte-
brobasilar insufficiency, also known as rotational ver-
tebral artery (VA) occlusion, because of mechanical
stenosis or occlusion of the VA at the subaxial or atlan-
toaxial joint. The common symptoms of BHS are diz-
ziness, vertigo, syncope, dysarthria, nausea and dys-
phagia [1]. The flow of the VA is reduced with head
rotation because of osteophytes, degenerative cervical
spondylosis, or the longus colli muscle [2].

Rheumatoid arthritis (RA) often induces destruction
followed by instability of the cervical spine, such as

atlantoaxial subluxation (AAS). Lateral AAS is a sub-
type of this disorder, which usually accompanies head
rotation and is observed in around 20% of cases [3].
Although they are uncommon conditions, previous
investigators have reported that AAS in RA patients
is related to BHS [4, 5]. There are some reports dem-
onstrating cerebral infarctions due to AAS in RA pa-
tients, but those were not confirmed as BHS [3, 6, 7].
To the best of our knowledge, there are only a few re-
ported cases of cerebral infarctions induced by BHS in
RA patients [4, 5]. We herein report a case of verte-
brobasilar infarction due to BHS in a patient with RA.
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Case Presentation

A 60-year-old Japanese woman presented at our
hospital with sudden headache of no laterality and
nausea. She had a 37-year history of RA and had been
treated with Methotrexate and Tacrolimus Hydrate.
Brain MRI at onset showed no hemorrhage or infarc-
tion, although the right VA was poorly visualized in
MR angiography (MRA) (Figure 1). She was hospi-
talized with a policy of conservative treatment. She
felt nausea on the second day of hospitalization and
undertook MRI, which showed an acute infarction in
the left cerebellar hemisphere (posterior inferior cer-
ebellar artery: PICA territory) and in the left occipital
lobe (Figure 2A and B). Although the right VA became
well visualized, stenosis just distal to the C2 transverse
foramen was demonstrated in MRA (Figure 2C).

The ischemic events were resolved and she was dis-
charged, but she complained of vertigo one month later.
MRI showed no brain infarction, but the right VA was
poorly visualized again (not shown). Sagittal CT of the
cervical spine demonstrated cranial settling with up-
ward translocation of the odontoid process relative to
the foramen magnum due to advanced RA (Figure 3).
3D-CT Angiography showed ankylosis through the
lateral mass of the C1 and occipital condyle, and col-
lapse of the lateral mass of the C2 and osteophytes,
which resulted in stenosis of the right VA just distal
to the C2 transverse foramen (Figure 4A-C). A coro-
nal T1-weighted vessel wall image obtained 4 days
later showed no subintimal hematoma (Figure 4D).
From the stenosis and repeated poor visualization of

Figure 1. MRI at onset. No hemorrhage or infarction was
found on MRI at this time (A and B), although the right
vertebral artery is poorly visualized (arrow in C).

the right VA, instability at C1-2 was considered as
the primary cause of the vertebrobasilar insufficiency,
and BHS was suspected. Digital subtraction angiog-
raphy (DSA) clearly demonstrated right VA occlusion
with rightward neck rotation, so BHS due to rotatory
AAS was diagnosed (Figure 5). The patient under-
went C1-5 posterior fixation, and brain infarction and
symptoms related to vertebrobasilar insufficiency have

not recurred during 2-years of observation.

Figure 2. MRI taken on the second day of hospitaliza-
tion. Diffusion-weighted image shows high-intensity le-
sions in the left cerebellum (A) and left occipital lobe (B),
revealing multiple acute infarcts. The right vertebral artery
is visualized well, and stenosis just distal to the C2 trans-
verse foramen is demonstrated on MRA (arrow in C). Dis-
section flap and subintimal hematoma were not found on
MRA. MRA: MR angiography.

Figure 3. Sagittal CT of cervical spine. Cranial settling
with upward translocation of the odontoid process relative
to foramen magnum (arrow) and an anterior odontoid ero-
sion due to advanced RA (dot arrow) are demonstrated.
RA: rheumatoid arthritis
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Figure 4. Angiography and T1-weighted vessel wall image of the craniovertebral junction. Ankylosis through lateral
mass of C1 and occipital condyle, and collapse of lateral mass of C2 and osteophytes formation, which resulted in stenosis
of the right VA just distal to the C2 transverse foramen, are demonstrated (arrows in A, B, and C). Tl-weighted vessel
wall image shows no subintimal hematoma around the narrow flow void of the right VA (arrow in D). VA: vertebral artery

Figure 5. Digital subtraction angiography of vertebral artery (VA). The right VA shows
mild stenosis just distal to the C2 transverse foramen in the neutral position (arrow in A).
In an oblique view with the head rotated to the right side, the right VA is occluded at the C2
level (arrow in B). The left VA angiography in the same position shows retrograde flow to
the right VA distal to the occlusion site through the confluence of VA (arrow in C), revealing
that the right VA is occluded.

Discussion

Bow Hunter's Syndrome (BHS) is known as a dis-
ease which shows various symptoms due to cervical
movement, especially lateral rotating of the neck. It
is caused by ischemia because of reduction of VA flow
at the time of head rotation. The underlying etiology
of BHS varies. It could be intrinsic vascular disease,
such as atherosclerosis or dissection, or it could be me-
chanical external compression of the VA during head

rotation from muscular or tendinous insertions, os-
teophytes, or degenerative changes secondary to cer-
vical spondylosis. According to recent retrospective
reviews of BHS, osteophytes are the most common
etiology, and the C1-2 joint is the most common site
of VA occlusion [8].

The upper cervical spine is the most frequent af-
fected site in patients with RA, causing severe neck
pain, myelopathy, and sudden death in some cases [9].
AAS-induced fatal thromboembolic events in RA pa-
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tients were first described in 1968 [6]. Vertebrobasilar
steno-occlusive disease in RA is known to result from
various conditions of the spine. First, AAS can induce
increased distortion and fragility of the VA as it runs
around the transverse foramen of C1-2, particularly
because of the VA passing oblique to the foramen of
C1 [5]. Second, displacement of the odontoid process
into the foramen magnum can induce constriction and
stenosis of the VA between the odontoid process and
the foramen magnum [10]. Third, destruction at the
atlantoaxial joint can cause VA compression and nar-
rowing [5]. In addition to those predisposing condi-
tions, rotatory force to the neck can worsen the degree
of VA steno-occlusive disease, which causes BHS in
RA. Regarding the underlying etiology of the BHS
in our case, we considered all of those that could be
involved, and BHS was induced.

Previous investigators have demonstrated that some
vertebrobasilar steno-occlusive diseases in RA are
due to AAS and related vascular pathology, which are
worsened by head rotation as described above. The
mechanism of the vertebrobasilar infarction in our
case is of interest. The underlying pathology in BHS
patients is typically positional stenosis or occlusion of
the VA, which induces temporary hemodynamic ce-
rebral ischemia. In contrast to that, one previous in-
vestigator showed cases of embolic ischemia caused
by artery-to-artery embolism after intimal injury [11].
We presumed that the mechanism of the infarction in
our case was embolic ischemia due to intimal injury,
rather than hemodynamic ischemia due to artery oc-
clusion, because of the collateral flow from the contra-
lateral VA demonstrated on DSA. Morcover, the VA
is attached by fibrous tissue to the transverse foramen
of C1-2; repeated head rotation can cause a severe
stretch, inducing an intimal injury of the artery fol-
lowed by cerebral embolism.

Although an arterial dissection should also have
been considered, because of the etiology regarding
the poor visualization of the right VA, our case did not
show the typical findings for arterial dissection, such
as visualization of subintimal hematomas or flaps on
MRA and vessel wall images. We also did not find any
luminal irregularity due to arterial dissection; hence
we presumed that the repeated poor visualization of
the right VA in the present case was caused by focal

vasospasm due to the intimal injuries with mechanical
compression rather than arterial dissection.

Regarding the mechanisms of the left PICA territory
infarctions, we considered that the thrombus formed
within the injured right VA embolized the left PICA
through the connection between the left anterior infe-
rior cerebellar artery (AICA) and the PICA, which is
a well known anastomosis, the so-called AICA-PICA
variant, in which AICA arises from the basilar artery
and, in addition to its usual course and branching,
nourishes the territory of the PICA as well [12].

Various kinds of etiology are known to induce verte-
brobasilar insufficiency on MRI, such as poor visual-
ization of the VA and vertebrobasilar infarctions. The
common diseases showing such findings are intracra-
nial atherosclerosis, dissection, and embolism from the
extracranial region. In patients with RA, however, we
should remember that findings are caused by embolic
ischemia after intimal injury of the VA caused by neck
rotation, such as BHS due to AAS and related vascular
pathology. We should take BHS into consideration as
a differential diagnosis in patients with vertebrobasilar
insufficiency, especially in RA patients with repeated
poor visualization of the VA.

Neurovascular imaging with head rotation is re-
quired for a correct diagnosis of BHS, but for less in-
vasive vascular imaging, recent reports have demon-
strated that doppler ultrasonography allows for useful
measurements in the diagnosis of BHS [13]. Although
its diagnostic ability may be limited, we can consider
doppler ultrasonography with and without cervical ro-
tation a diagnostic method for screening of BHS. In
the present case, the diagnosis of BHS was delayed
due to the lack of a useful diagnostic method such as
doppler ultrasonography; therefore we should consider
using that for screening of BHS in RA patients.

Conclusion

We reported a case of vertebrobasilar infarction due
to BHS in a patient with RA. It is important for an
accurate diagnosis of BHS to have neuroimaging with
cervical rotation, especially for RA patients with re-
peated poor visualization of the VA. In our case, the
infarction may have been caused by embolism due to
intimal injury of the VA.
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