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Introduction

　Rheumatoid arthritis (RA) is associated with a high inci-
dence of atlantoaxial subluxation (AAS)1). Because the ver-
tebral arteries (VA) are near the atlantoaxial (AA) joint, VA 
occlusion may occur due to AAS. Since the VA supplies 
blood to the cerebellum and brainstem, serious symptoms 
can develop if infarction occurs due to VA occlusion. These 
types of lesions have previously been reported2,3). Because of 
the difficulty of making the diagnosis with computed tomog-
raphy (CT) and magnetic resonance angiography (MRA), a 

definitive diagnosis cannot be made in many cases. In this 
report, two cases of multiple infarctions due to VA occlusion 
and a temporary thrombus formation associated with AAS 
are described. In these patients, 3D-CTA of the VA during 
rotation was useful for making a definite diagnosis.

Case reports

Case 1

　A 58-year-old woman was diagnosed with RA 8 years ear-
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lier. She experienced neck pain and was diagnosed with AAS 
2 years earlier. Six months later, she experienced dizziness 
and nausea during neck flexion, and she then visited our hos-
pital. Detailed examinations revealed pontine and cerebellar 
infarctions. On physical examination, other than increased 
tendon reflexes in all four extremities, there were no other 
abnormalities.
　Cranial magnetic resonance imaging (MRI) with T2*-
weighted imaging and diffusion-weighted imaging revealed 
fresh infarcts in the pons and cerebellum (Fig. 1, a, b). On 
the lateral view X-ray of the cervical spine, there was no 
abnormal motion. On CT of the cervical spine, there was 
destruction of the AA joint, predominantly on the right (Fig. 
1, c). Cervical MRI revealed mild stenosis of the spinal canal 
at the level of the atlas and C6/7 level (Fig. 1, d). When 3D-
CTA of the VA was performed, there was slight right rotation 
within the AA joint, but no occlusion of the VA was observed 
(Fig. 2, a). 3D-CTA with maximum left rotation of the head 
showed right VA occlusion due to destruction of the right AA 
joint (Fig. 2, b, c, d).
　The patient was diagnosed as having infarction due to VA 
occlusion with rotation of the AA joint. Transarticular screw 
fixation (Magerl technique)4) with a hydroxyapatite insert 
was performed (Fig. 3,a,b). Currently, 2.5 years after sur-
gery, her clinical course has been good with no recurrent in-
farctions.

Case 2

　A 68-year-old woman was diagnosed with RA 23 years 
ago. Because of dizziness while sleeping at night, which 
worsened the next day, she was examined at the hospital 
where her RA was being controlled. Detailed examination 
revealed pontine and cerebellar infarctions. Since these 
symptoms improved gradually, the patient was left untreat-
ed. However, 2 months later, she again experienced dizzi-
ness with new infarctions of the pons and cerebellum. The 
patient visited our hospital. On physical examination, neck 
tenderness and abnormal reflexes of all four extremities were 
observed, but no other abnormalities were noted.

Fig. 1 (Case 1)
A 58-year-old woman 
(a, b) On cranial MRI, T2*-weighted imaging and diffusion-
weighted imaging reveals fresh pontine and right cerebellar in-
farctions (arrows). (c) CT of the cervical spine (Coronal), there is 
destruction of the AA joint, predominantly on the right (arrows). 
(d) MRI (T2 weighted images, Sagittal) shows mild spinal canal 
stenosis at the atlas and C6/7 level.

Fig. 2
(a) On 3D-CTA, there is slight right rotation within the AA joint 
but no occlusion of the VA is observed. (b) With maximum left 
rotation of the head, 3D-CTA shows right VA occlusion due to 
destruction of the right AA joint (arrows). (c) Coronal, (d) Axial 
(C1/2 level)

Fig. 3
Post surgical radiography. (a) Open mouth view. (b) Lateral view. 
Transarticular screw fixation (Magerl technique) was performed. 
The C1/2 spinous process is fixed with a hydroxyapatite insert (ar-
rows).
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　Cranial MRI with T2-weighted imaging revealed fresh 
pontine and cerebellar infarctions (Fig. 4, a). Twelve day af-
ter, there were new fresh left cerebellar infarctions (Fig. 4, 
b). On cervical radiography and CT, destruction of the AA 
joint, predominantly on the left, was observed (Fig. 4, c). 
Cervical MRI showed no stenosis of the spinal canal (Fig. 4, 
d). On 3D-CTA, there was left rotation within the AA 
joint　with slight deviation, but no occlusion of the VA was 
observed (Fig. 5, a). Therefore, to further evaluate the infarc-
tions, when 3D-CTA was performed with maximum right 
rotation of the head, left VA occlusion due to left AA joint 
destruction was observed (Fig. 5, b, c, d).
　As in case 1, this patient was also diagnosed as having 
infarction due to VA occlusion with rotation of the AA joint. 
Posterior fusion between the occiput and 3rd cervical verte-
bra was performed (Fig. 6,a). Postoperatively, on 3D-CTA 
with maximum right rotation, no VA occlusion was noted 
(Fig. 6,b). One year after surgery, her clinical course has 
been good with no further recurrent infarctions.

Discussion

　In 1968, Webb et al.3) reported an autopsy case in a patient 
who died due to VA insufficiency associated with a cervical 
spine lesion due to RA. In addition, in 1978, Sorensen2) re-
ported a case of bow hunterʼs stroke in a patient with a brain 

stem infarction while shooting arrows during archery prac-
tice. Gaikwad et al.5) reported an RA patient who had multi-
ple infarctions. Although there are a few other similar re-
ports6,7), this is a relatively rare disorder. In the present report, 
two cases of multiple infarctions with a temporary thrombus 
formation due to AAS associated with RA were described. 
　Cerebral angiography is useful in the diagnosis of VA oc-
clusion5,8). However, this examination is highly invasive, 
burdensome for patients, and does not depict relationships 
with bony structures. From this standpoint, 3D-CTA with 

Fig. 4 (Case 2)
A 68-year-old woman 
(a) On cranial MRI, T2-weighted imaging, there are fresh pon-
tine and left cerebellar infarctions (arrows). (b) Twelve day 
after, there are new fresh left cerebellar infarctions (arrows).                                 
(c) CT of the cervical spine, there is destruction of the AA joint, 
predominantly on the left (arrows). (d) MRI shows no stenosis of 
the spinal canal. 

Fig. 5
(a) On 3D-CTA, there is left rotation within the AA joint with 
slight deviation, but no occlusion of the VA is observed. (b) On 
3D-CTA, with maximum right rotation of the head, there is left 
VA occlusion due to destruction of the left AA joint (arrows). (c) 
Coronal, (d) Axial (C1/2 level)

Fig. 6
Post surgical radiography. (a) Lateral view. Posterior fusion be-
tween the occiput and 3rd cervical vertebra has been performed. (b) 
Postoperatively, on 3D-CTA with maximum right rotation, no VA 
occlusion is observed. 
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head rotation is highly useful for making a definitive diagno-
sis of VA occlusion. 3D-CTA can be performed as an outpa-
tient, and the site and cause of VA occlusion can be diag-
nosed accurately. In both of the present patients, VA occlusion 
lateral to the AA joint could be diagnosed. As in the present 
patients, when symptoms develop due to infarction, detailed 
examination can establish a diagnosis, but in patients who 
have transient symptoms or are asymptomatic, the diagnosis 
is likely to be difficult. Patients with cervical spine lesions 
due to RA should be carefully asked about transient symp-
toms such as dizziness. If VA occlusion is suspected, 3D-
CTA in a rotated position should be performed to diagnose 
VA occlusion.
　Treatment for VA occlusion due to AAS includes posterior 
fusion of the AA joint7,9) and decompression of the cause of 
VA occlusion10-13). Because decompression does not stabilize 
the AA joint, rotational mobility can be maintained postop-
eratively. However, Matsuyama et al.14), in a comparison 
between posterior fusion and decompression, reported rest-
enosis after decompression. They also reported better patient 
satisfaction with posterior fusion than with decompression. 
In the present report, the patients also had a good clinical 
course without recurrent infarctions after posterior fusion. 
We believe that posterior fusion of the AA joint is a useful 
surgical technique.

Conclusion

　Two patients with RA who had multiple infarctions due to 
VA occlusion and a temporary thrombus formation were re-
ported. In these cases, 3D-CTA in a rotated position was 
helpful for making a definitive diagnosis. Posterior fusion of 
the AA joint is a useful surgical treatment.

References

 1) Oda T, Ochi T, Fujiwara K, Yonenobu K, Azuma B. Natural course of 
spine lesions in rheumatoid arthritis. Spine 20:1128-1135,1995.

 2) Sorensen BF. Bow hunterʼs stroke. Neurosurgery 2:259-261,1978
 3) Webb FW, Hickman JA, Brew DS. Death from vertebral artery throm-

bosis in rheumatoid arthritis. Brit Med J 2:537-538,1968
 4) Magerl F, Seeman PS. Stable posterior fusion of the atlas and axis 

by transarticular screw fixation. Kehr P, Weidner A, editors, Cervical 
Spine I. New York Springer-Verlag,:322-327,1987

 5) Gaikwad SB, Suri A, Garg A et al. Positional occlusion/stasis of verte-
bral arteries in a case of cervical rheumatoid arthritis presenting with 
multiple posterior circulation infarcts. Spine 29:E321-E325,2004

 6) Loeb M, Bookman A, Mikulis D. Rheumatoid arthritis and vertebral 
artery occlusion: a case report with angiographic and magnetic reso-
nance demonstration. J Rheumatol 20:1402-1405,1993

 7) Maekawa T, Sasaki K, Iida H, Yamashita K, Sakaida M. Atlantoaxial 
arthrodesis for vertebrobasilar insufficiency due to rheumatoid arthri-
tis. J Bone J Surg 85-A:711-714,2003

 8) Kuether TA, Nesbit GM, Clark WM, Barnwell SL. Rotational verte-
bral artery occlusion: A mechanism of vertebrobasilar insufficiency. 
Neurosurg 41:427-433,1997

 9) Yang PJ, Latack JT, Gabrielson TO et al. Rotational vertebral artery 
occlusion at C1-C2. AJNR Am J Neuroradiol 6:96-100,1985

10) Hanakita J, Miyake H, Nagayasu S, Nishi S, Suzuki T. Angiographic 
examination and surgical treatment of bow hunterʼs stroke. Neurosurg 
23:228-232,1988

11) Shimizu T, Waga S, Kojima T, Niwa S. Decompression of the vertebral 
artery for bow-hunterʼs stroke. J Neurosurg 69:127-131,1988.

12) Seki T, Hida K, Akino M, Iwasaki Y. Anterior decompression of the 
atlantoaxial vertebral artery to treat bow hunterʼs stroke: technical case 
report. Neurosurg 49:1474-1476,2001

13) Fox MW, Piepgras DG, Bartleson JD. Anterolateral decompression of 
the atlantoaxial vertebral artery for symptomatic positional occlusion 
of the vertebral artery. J Neurosurg 83:737-740,1995

14) Matsuyama T, Morimoto T, Sakaki T. Comparison of C1-2 posterior 
fusion and decompression of the vertebral artery in the treatment of 
bow hunterʼs stroke. J Neurosurg 86:619-623,1997


