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Abstract

A rare case of occipitalization of the atlas with spinomedullary compression was reported.  The 
child presented with neck pain and quadriplegia.  Radiographic images showed occipito-atlantal 
instability.  Posterior stabilization was performed using a contoured pin modifi ed in Maharaj Nakorn 
Chiang Mai Hospital, wiring, and strut bone grafts between the occiput and C4 vertebra.  Use of the 
modifi ed pin and wiring technique, as  described herein, achieved solid bone fusion and maintained 
stable constructs. The patient has shown symptomatic improvement and no remarkable complications 
after 5 years postoperatively. Chiang Mai Medical Journal 2010;49(1):35-39.
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Occipitalization of the atlas is congenital bony 
fusion of the atlas to the base of the occiput.  The 
congenital malformation is also defi ned as assimi-
lation of the atlas or atlanto-occipital fusion.  The 
reported prevalence of occipitalization of the atlas 
is 1.4-2.5 per 1,000 children.(1-3)  Due to the rarity 
of this condition, no defi nite incidence has been 
reported in Thailand.

Congenital fusion of the fi rst cervical vertebra 
with the base of the occiput is caused by a failure 
of segmentation during embryonic development. 
Hypoplasia of the odontoid might be associated 
with occipitalization of the atlas and may lead 
to instability.  Due to its proximity to the spino-
medullary area, there is an approximate 50% 
rate of subsequent atlantoaxial instability with 
development of neurological defi cit.(4)

A child with occipitalization of the atlas, with 
atlantoaxial instability, may not have neurologi-
cal defi cits until their second or third decade of 
life.  Routine plain fi lms of the cervical spine are 
diffi cult to interpret for congenital anomalies.  In 
a child, occipitocervical stabilization for restoring 
stability has always been a surgical challenge 
because of the small bony structure and anatomi-
cal complexity in this area.  In 1927, Forester 
initially reported occipitocervical fusion by using 
a fi bular graft between the occiput and C1 to 
stabilize a progressive atlantoaxial dislocation 
after an odontoid fracture. Since then, more 
advanced occipitocervical stabilization techniques 
have been steadily developed.

At present, occipitocervical stabilization, with 
rigid internal fi xation techniques, is the standard 
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procedure in adults, but these methods cannot be 
achieved easily in pediatric patients, due to their 
smaller anatomy.  In addition, the costs of modern 
implants are very expensive.  To promote bony 
fusion of the occipitocervical area, most surgeons 
use corticocancellous graft harvested from the 
iliac crest.  Attachment of the graft may be per-
formed with rigid wiring or heavy suture com-
bined with various methods of postoperative 
immobilization.  Kumar R, et al described a tech-
nique for occipitocervical fusion using a con-
toured rod, sublaminar wire fi xation and onlay 
bone grafts in a case of assimilated atlas, and 
reducible C1-C2 dislocation.(5)

We present the case of a child with occipita-
lization of the atlas and odontoid hypoplasia, in 
which we performed occipitocervical fi xation 
with a contoured Steinmann pin modifi ed in 
Maharaj Nakorn Chiang Mai Hospital.

Case report
A ten-year-old boy had a three-month histo-

ry of neck pain. The pain radiated intermittently 
into his right shoulder and arm.  He started to feel 
weakness in the right upper extremity two months 
before seeking treatment.  Later, he had weakness 
in the left upper extremity. Two weeks prior to 
hospitalization, he had muscular weakness in both 

lower extremities and there was paresthesia of his 
legs.  His gait had become impaired because the 
weakness involved his lower extremities. There 
was no bowel or bladder dysfunction, and no sig-
nifi cant preceding trauma or past medical history.

Physical examination revealed weakness in all 
four limbs, while muscle strength was greater in 
the lower (grade III-IV) than the upper extremi-
ties (grade I-II).  Decreased sensation of deep pain 
below both knees was observed. His deep tendon 
refl exes were hyperactive bilaterally throughout 
his upper and lower extremities.

The plain radiographs of the cervical spine 
showed an assimilated posterior arch of the atlas. 
The images suggested occipito-atlantal instability, 
with forward displacement of the anterior arch of 
the atlas and a decreased antero-posterior spinal 
canal diameter at this level (Fig. 1).  MR images 
of the cervical spine revealed bony fusion of the 
posterior arch of the atlas, as well as the occiput 
and presence of a focal hyperintense signal of the 
cord on the T2-weighted image with spinal cord 
compression at the level of the atlas. Hypoplasia 
of the odontoid process was also noted (Fig. 2).

We performed a posterior midline approach to 
expose the occiput and upper cervical spine.  A 
stainless steel Steinmann pin (4.0 mm diameter) 
was preoperatively contoured, corresponding 
to the skull shape of our patient. The contoured 
Steinmann pin, modifi ed in Maharaj Nakorn 
Chiang Mai Hospital, was fi xed to the occiput 
and the upper cervical spine (Fig. 3).  The strut 

Figure 1. Lateral radiograph of craniocervical region. 
The posterior arch of the atlas is fused to the occiput, 
and hypoplasia of the odontoid process can be identi-
fi ed. Note; superior protrusion of dens into the foramen 
magnum.

Figure 2. Preoperative magnetic resonance imaging 
shows constriction of the dural sac at the cervicoverte-
bral junction and hyperintense change in the spinal cord 
on a T2-weighted MR image.
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grafts were harvested from the posterior iliac crest 
and placed bilaterally along the occipito-cervical 
region for arthrodesis.  Stainless steel wires were 
applied to fi x the contoured pin to the occiput 
and cervical spine.  Reduction and alignment of 
the occiput and cervical spine were controlled 
by positioning the head with skull traction and 
appropriate tightening of the wires.  After accept-
able alignment had been confi rmed, morsellized 
iliac autograft was packed into the arthrodesis 
site (Fig. 4), and the wound was closed in layers.  
Skull traction was applied and maintained for 4 
weeks after surgery. Then the patient was allowed 
to ambulate with an SOMI brace.

In the fi rst week of the postoperative period, 
the patient had improvement in deep pain sensa-
tions.  In addition, muscle power improved in both 
the upper and lower extremities.  At 8 weeks, his 
sensory loss was almost completely resolved. The 
intrinsic power in his hands, and muscle power of 
his legs had signifi cantly improved by the time he 
was discharged from hospital.  He was fully am-
bulatory without walking aids, but still had some 
impairment in movement of his hands.

Twelve months after surgery, the sensory 
disturbances had disappeared, and there was no 
identifi able weakness in the extremities.  Also, the 
patient no longer suffered neck and shoulder pain.  
He had some limitation in craniovertebral junc-
tion mobility, but his neck motion was compen-
sated in the lower cervical spine. Radiographs of 
the cervical spine showed the incorporated graft 
and a bony union at the fusion site.  The spine was 
also stable in fl exion and extension.

At 5 years after surgery, the patient had no 
pain, neurologic symptoms, or limitation of the 
neck, which had interfered with his activities of 
daily living.  He had no pain where the implant 
was fi xed to the occiput, and no wound breakage 
of the surgical scar. No broken wire or arthrodesis 
failure was observed (Fig. 5).

Discussion
One of the most common congenital malfor-

mations at the occipito-cervical region is occipi-
talization of the atlas, in which there is a partial 
or complete bony fusion between the atlas and 

Figure 3. The picture 
shows the U-loop con-
toured Steinmann pin 
(4.0 mm), which was 
modifi ed at Maharaj 
Nakorn Chiang Mai 
Hospital.

Figure 4. Operative view of occipitocervical fusion 
using a U-loop contoured pin secured with wiring and 
onlay iliac crest autograft. 

Figure 5. At 5 years follow-up, plain radiograph shows 
stable fi xation with bony fusion from the occiput to C4, 
without breakage of the constructs.
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base of the occipital bone.(6,7)  Commonly associ-
ated anomalies include congenital cervical fusion, 
hypoplasia of the axis, and Arnold Chiari mal-
formations type I.(8)  The symptoms are usually 
affected by compression from the occipito-cervi-
cal canal stenosis or instability.

Detection and treatment of this deformity are 
important, as it often causes cervical spine instabi-
lity and basilar impression.  Special imaging such 
as CT scan, three-dimensional CT scan, or MRI 
should be obtained before surgery.  The goal of 
the treatment is to solve the problems and stabilize 
the cervical spine.  The recommended treatment 
for occipitocervical instability is occipito-cervical 
fusion, followed by stabilization in this area using 
either a semirigid or rigid instrument.(9-11)

Our patient presented with pain of the right 
shoulder and arm, weakness of all extremi-
ties, and gait impairment. MRI images revealed 
assimilated posterior arch of the atlas with the 
occiput. Instability and spinal cord compression 
of this area was also observed.  Stabilizing the 
bony structures of this area was quite challeng-
ing, when selecting an implant for the patient, 
because the small bony structures were irrelevant 
to rod-screw implants, and the patient had fi nan-
cial problems.

Given the cheap cost and availability of the pin 
(approximately 400 baht), we were able to modi-
fy the implant by contouring a conventional 4.0 
mm Steinmann pin and applying it with sublami-
nar wires to improve sagittal alignment.   Although 
the implant might not be as strong as a modern one 
(like rod screw fi xation), the pin plus wires were 
usable and easy to apply.  Autologous strut grafts, 
harvested from the posterior iliac crest, and a 
cancellous allograft were used for occipito-cer-
vical arthrodesis. We needed to immobilize the 
patient in traction postoperatively for several 
weeks and apply an SOMI brace until bony union.

After 5 years postoperatively, no breakage of 
metal, pressure sore from the modifi ed pin at the 
occiput area, or secondary deformity of the cer-
vical spine were seen.  The patient had limited 
craniovertebral junction mobility, but no diffi cul-
ty in performing his activities of daily living. The 
patient can compensate by motioning the lower 
cervical levels.

Conclusion
Although several implant designs for occipi-

tocervical stabilization have been developed, they 
may not be appropriate for small bony structures 
in children. In this report, we demonstrated good 
results from an economical contoured Steinmann 
pin, which was modifi ed in our hospital and then 
secured with wires for occipitocervical stabiliza-
tion in a young patient.
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