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Ryan and Cope first reported cervical vertigo, char-
acterized by vertigo, dizziness, and blurred vision 
with head rotation, in 1955.8 In 1957, Tissington 

Tatlow and Bammer described vertebrobasilar insuffi-
ciency (VBI) resulting from compression of the vertebral 
artery (VA) during head rotation.14 Since then, many pa-
tients with symptoms related to compression of the VA 
have been reported.4

Stenosis of the VA typically occurs at the atlantoaxial 
level, resulting in “bow hunter stroke” when the head is 
turned to the opposite side.12 Stenosis of the V1 portion of 
the VA causes symptoms referred to as the Powers syn-
drome.6 The V2 portion of the VA is susceptible to com-
pression by osteophytes and other degenerative changes 
associated with cervical spondylosis. Compression of the 
VA causes VBI, and may rarely cause embolic stroke in 
young patients.4,9,15 We report a very rare case of VA com-
pression by lateral cervical disc herniation with neck rota-
tion, resulting in wake-up stroke.

case report
History and Examination

A 31-year-old woman with Type 1 diabetes mellitus 
was admitted to the hospital because of dysarthria and 
confusion when she awoke in the morning. Brain MRI 
studies obtained on admission showed fresh infarction in 
the cerebellum and midbrain. Admission MR angiogra-
phy showed a defect in the distal basilar artery (BA) (Fig. 
1). There was thrombus in the distal BA and the bilateral 
P1 portions of the posterior cerebral arteries (PCAs) (Fig. 
2A). During angiography, the thrombus size decreased 
with heparinization (Fig. 2B). There was severe stenosis 
of the right VA at C5–6 (Fig. 3A), and head rotation to the 
right caused complete occlusion of the right VA (Fig. 3B). 
Electrocardiography did not show atrial fibrillation. Aspi-
rin and clopidogrel were prescribed, and the patient’s neu-
rological symptoms improved over several weeks. Neck 
MRI showed far-lateral cervical disc herniation (Fig. 4A), 
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Wake-up stroke is most likely to be caused by small-vessel disease, and is related to snoring. The authors present a rare 
case of far-lateral cervical disc herniation with neck rotation, resulting in wake-up stroke in a young woman. The patient, 
a 31-year-old woman, was admitted to the hospital because of dysarthria and confusion when she awoke in the morning. 
Brain MRI showed acute infarction in the posterior fossa. Cerebral angiography showed thrombus in the distal top of the 
basilar artery and the bilateral posterior cerebral arteries. During angiography, the thrombus size decreased with hepa-
rinization. There was severe stenosis of the right vertebral artery (VA) at C5–6, and head rotation to the right resulted in 
complete occlusion of the right VA. Neck MRI showed far-lateral intervertebral disc herniation. Surgical decompression 
of the VA was performed via the anterior cervical approach. Histological examination showed a degenerative interverte-
bral disc. Postoperative angiography confirmed successful decompression of the VA.
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and 3D CT angiography showed persistent severe stenosis 
of the right VA (Fig. 4B). The patient complained of dizzi-
ness with head rotation, and was placed in a hard cervical 
collar until surgery.

Operation
After a month from onset, surgery was performed un-

der general anesthesia by using a right anterior approach 
to the cervical spine. The longus colli muscle was dissect-
ed and mobilized laterally. The osseous canal of the right 
VA was unroofed anteriorly and laterally at the C-5 and 
C-6 levels using a high-speed drill. Intraoperative Dop-
pler ultrasonography and indocyanine green videoangiog-
raphy confirmed pulsation and decompression of the VA. 
Anterior fusion was not performed because there was no 
instability of the cervical spine. Histological examination 

showed a degenerative intervertebral disc, with degenera-
tive nucleus pulposus tissue and fibrocartilage with areas 
of mixed change, and some necrotic cells and fibers.

Postoperative Course 
The patient returned to her daily activities without limi-

tations 1 month after surgery. Postoperative angiography 
confirmed decompression of the right VA (Fig. 5).

discussion
Far-lateral disc herniation usually occurs in the lum-

bar spine, with a reported incidence of 5.8%–11.7%.1 In 
the lumbar spine, classic posterolateral disc herniation 
compresses the nerve root exiting the spinal canal at the 
level below, whereas far-lateral cervical disc herniation 
compresses the nerve root at the same or upper level. In 
the cervical spine, the VA passes through the transverse 
foramina lateral to the nerve roots at C2–6. Far-lateral cer-
vical disc herniation can therefore compress the VA.

Cervical disc herniation seldom causes rotational VA 
occlusion. Compression of the VA at the C2–6 level dur-
ing head rotation is usually caused by osteophytes and 
degenerative changes associated with cervical spondylo-
sis.4 To the best of our knowledge, only 4 previous cases 
of rotational VA occlusion associated with cervical disc 
herniation have been reported (Table 1);3,5,16,17 these cases 

Fig. 1. Brain MRI (a and b) and MR angiography (c) studies showing 
fresh infarction in the cerebellum and midbrain (arrows).

Fig. 2. a: Right vertebral angiography study showing thrombus in the 
distal BA and the bilateral P1 portions of the PCAs. b: During angiogra-
phy, the thrombus size decreased without thrombolysis or mechanical 
thrombectomy.

Fig. 3. Angiography studies. a: There was severe stenosis of the right 
VA at C5–6 without head rotation (arrowhead). b: Head rotation to the 
right resulted in complete occlusion of the right VA (arrowhead).

Fig. 4. a: Neck MRI study. This T1-weighted image with fat suppression 
shows far-lateral disc herniation at C5–6 (arrow) and narrowing of the 
right transverse foramen. b: Preoperative 3D CT angiography study 
showing severe stenosis of the right VA.
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were all in middle-aged or elderly men. In 3 of these 4 
cases, the VA was occluded by head rotation, but had a 
normal appearance when the head was in the neutral posi-
tion; positional VBI occurred without stroke.5,16,17 In the 
case reported by Budway and Senter and in our case, there 
was severe stenosis of the VA even without head rotation,3 
and MRI showed far-lateral protrusion of the disc into the 
transverse foramen.

Tanimoto et al. reported that wake-up stroke was most 
likely to be caused by small-vessel disease.13 In our case, 
we assume that the blood flow was slowed in the distal 
portion of the VA because of head rotation during sleep. 
Prolonged occlusion time because the head position was 
not changed frequently during sleep resulted in clot forma-
tion in the VA. When the head position was changed and 
blood flow resumed, the clot caused an embolic stroke. In 
individuals without VA stenosis, this is unlikely to occur 
because the VA would not be occluded by mild rotation 
of the head.

For patients presenting with wake-up stroke, the time 
they were last seen healthy is defined as the time they fell 
asleep, which places them outside the window for throm-
bolysis performed using tissue plasminogen activator. For-
tunately, the clot in the BA decreased in size with heparin-
ization during routine angiography in our case.

To prevent recurrence of stroke, decompression of the 
VA was essential in our patient. The factors causing com-
pression were evaluated using MRI and CT angiography. 
Dynamic angiography is the gold standard for diagnosis 
of dynamic factors. Transcranial Doppler ultrasonography 

may be feasible in cases with positional VBI.17 Neck im-
mobilization with a collar is necessary during the preop-
erative period.

The anterior cervical approach is frequently used for 
decompression of the VA, and was used in all 4 previously 
reported cases. The anterior approach is useful for direct 
decompression of the VA and removal of the posterior ele-
ments.2 The posterior approach may be useful for open-
ing the adjacent intervertebral disc space.7,10 Cervical spine 
fusion has not been shown to improve the postoperative 
outcome.2,11 Fusion would, however, be indicated in cases 
of VA compression due to subluxation of the cervical ver-
tebrae.4

conclusions
Cervical disc herniation may cause wake-up stroke in 

young patients.
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table 1. previously reported cases of va rotational occlusion associated with a herniated cervical intervertebral disc
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Present study 31, F C5–6 Confusion, dysarthria Embolic WUS Disc Severe stenosis Occl Anterior

Angio = angiographic; occl = occlusion; pt = patient; WUS = wake-up stroke.
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