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Radiological Diagnosis and Surgical Stabilization of
the Atlantoaxial Subluxation in a Dog
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Introduction

Atlantoaxial subluxation is a relatively common
cause of neck pain and neurological dysfunction that
usually occurs in miniature and toy breeds of dogs™.
The actiology and pathogenesis of the condition has
been reviewed previously®. It has occasionally been
reported in large breed dogs, and rarely reported in

125 Atlantoaxial subluxation can be associat-

the cat
ed with aplasia or hypoplasia of the dens(odontoid
process), absence of the transverse ligament or trau-
ma'*". Instability of the atlantoaxial joint results in
subluxation with compression of the spinal cord. Af-
fected dogs are usually less than one year of age,
though older animals may be seen". Diagnosis may
be confirmed by radiography with demonstration of
an abnormally shaped dens and an increased dis-
tance between the neural arches of the atlas and axis
on a flexed lateral view.

Surgical treatment is frequently employed in atlan-

'Corresponding author.
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toaxial subluxation, although conservative manage-
ment has been used. Various methods of surgical
treatment have been described, but dorsal fixation
has been the mainstay. Dorsal fixation has several
disadvantages including technical difficulty, implant
failure and iatrogenic nervous system damage**’. An
alternative to dorsal fixation was described by Sor-
jonen and Shires". In this method, a ventral ap-
proach to the cervical spine was made and sta-
bilization of the articulation was accomplished with
two ventrally positioned pins placed across the atlan-
toaxial joint.

In this paper, T describe the successful surgical treat-
ment of atlantoaxial subluxation in a dog by arthro-
desis of the atlantoaxial joint using ventrally placed
pins and a cancellous bone graft.

Case report

A male Griffon vendeen dog was initially present-
ed to the Murdoch University Veterinary Hospital at
10 months of age with a 8 month history of hind-
limb ataxia. The owner reported that the dog had al-
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ways been clumsy and that the condition was deter-
iorating. There was no history of trauma or other
disease. Neck pain was not evident. He appeared to
resent extension of both hindlimbs, so radiographs
of the pelvis, thoracolumbar and lumbar spine were
taken. Abnormalities were not detected. The dog
was re-admitted after 3 weeks with a progression of
the ataxia to involve all four limbs.

Neurological examination

Proprioceptive deficits were noted in the hind-
limbs but were inconsistent in the forelimbs. He was
constantly falling over while ambulating, predom-
inantly to the left side, and was unable to right him-
self after being placed in left lateral recumbancy. He
appeared unwilling to move his neck voluntarily,
though pain was not evident following right and- left
lateral flexion. As a cervical lesion was suspected
we were unwilling to perform dorsal or ventral flex-
ion. Cranial nerve function appeared to be normal.

Radiological findings

The dog was anaesthetized and radiography per-
formed. Lateral radiographs of the cervical spine
were not gross lesions, but it was not possible to
evaluate the C1/C2 articulation fully. Cerebrospinal
fluid collected from the cisterna magna; the fluid
was normal. Contrast medium was injected into the
subarachinoid space at 1.5/L6. Myelography demon-
strated ventral compression of the spinal cord at C1/

C2. Gentle flexion revealed an increased space
between the neural arches of C1/C2 and hypoplasia
of the dens. A diagnosis of the atlantoaxial subluxa-
tion with absence of the dens was made (Fig 1, 2).

Surgical stabilization

A decision was made to perform a ventral sta-
bilization of the atlantoaxial joint using two Kirschn-
er wires and cancellous bone graft. The dog was
placed in dorsal recumbency, with the neck hy-
perextended over a small soft pad. A ventral midline
skin incision was made from the level of the larynx
to just cranial to the manubrium. The sternohyoideus
muscles were divided in the midline and the eso-
phagus and trachea were retracted to the left. The
longus colli muscle was reflected from the ventral
surface of the atlas and axis and retraction was main-
tained with Gelpi retractors. The left and right ar-
ticular facets of the atlantoaxial joint were identified,
the joint capsules opened and the articular cartilage
was removed with a scalpel blade and curette. Can-
cellous bone collected from the greater tubercle of
the humerus was packed into both atlantoaxial joints.
Two 0.045 inch Steinman pins were driven from the
caudoventral surface of the axis and directed to-
wards the alar notch of the atlas. The pin were
driven dorsolarterally, to the left and right, at an an-
gle 30 degrees from the midline and 30 degrees
from the ventral surface of the axis, as described by
Sorjonen and Shires. The angle of insertion was det-

Fig 1. Lateral view of the cervical region with myelogra-
phic evidence of ventral compression of the spinal cord.
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Fig 2. Ventrodorsal view of the atlantoaxial joint de-
monstrating absence of the dens.
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Fig 3. Lateral (A) and ventrodorsal (B) postoperative view of the atlantoaxial joint.

ermined by placing a goniometer within the surgery
site and measuring 30 degrees from the midline then
measuring 30 degrees from the ventral aspect of the
axis. The pin insertion distance was calculated from
the radiographs to be 2 cm. Shortly after placement
of the second pin, left to right, the dog suffered a
respiratory and cardiac arrest. The pin was with-
drawn and significant haemorrhage was noted. The
dog was successfully resuscitated with external car-
diac massage, positive pressure ventilation and the
intravenous administration of adrenalin. Haemorrhage
from the pin site was controlled by digital pressure.
The second pin was again inserted and the dog re-
quired positive ventilation until the end of the pro-
cedure. The ends of the pins were bent to try to pre-
vent pin migration (Fig. 3-A, B). Wound closure was

routine. A fibreglass cast was placed around the neck
and thorax. When he regained consciousness he was
bright and alert and when hand fed ate and drank on
the second postoperative day. Dexamethasone was ad-
ministered at 1 mg/kg daily for seven days, then
reduced to tapering doses over the next seven days.

Prognosis and follow-up

On the fourth day after the operation when assist-
ed he was bearing weight and was able to stand on
his own by the 10th day. By four weeks postoper-
atively there was not any evidence of arthrodesis so
the cast was maintained for eight weeks, when the
beginning of bony fusion was noted radiographically.
Further radiographs were taken five months after the
operation which showed arthrodesis was slowly pro-

Fig 4. Lateral (A) and ventrodorsal (B) view of the atlantoaxial joint five months postoperatively, displaying early

signs of the bony fusion.
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gressing and evidence of pin migration nor ins-
tability were not seen (Fig. 4-A, B). The dog was
able to run and play normally, though signs of pos-
terior ataxia were still evident.

Discussion

In small animal with progressive cranial cervical
spinal cord lesion, the following diagnosis should be
considered™. Lymphosarcoma is the most commonly
acquired cervical spinal cord lesion in dog and cat®.
Affected animal have progressive neurological dys-
function and tetraparesis is the most common neu-
"2 The condition occurs in dogs and
must be considered in the differential diagnosis of

rological sign

any patient with signs referable to the cranial cervical
spinal segments'"",

The correct diagnosis was evident on the plain ra-
diographs taken under anaesthesia. The radiographs
of the conscious dog were of little value. Abnorma-
lities of the C1/C2 articulation are often suspected
on such radiographs, but these findings cannot be de-
pended upon. Studies by Watson and others showed
that the dens in the cat is formed from two separate
ossification centres”. They proposed that vascular
compromise may cause ischaemic necrosis and resor-
ption of the caudal section of the dens, leaving a
separate cranial ossicle. In this dog appeared that a
separate ossicle was present in the region of the fora-
men magnum, cranial to the hypoplastic dens. It is
unknowr: whether the condition was congenital or
traumatically induced.

The surgical objectives for correction of atlan-
toaxial subluxation are to decompress the spinal cord
and reduce and stabilize the atlantoaxial joint without

34,13

causing morbidity and mortality Dorsal techni-
ques provide for decompression, reduction, and stabi-
lization of the atlantoaxial joint. Because fusion of
the atlantoaxial joint is not generally achieved with
dorsal techniques, failure of the fixation material may
be associated with subsequent subluxation™ ",

The ventral approach also permits decompression
of the spinal cord by allowing alignment and stabi-
lization of the atlantoaxial joint. The ventral tech-

nique was first described by Sorjonen and Shires
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who claimed it to be a safer procedure as it reduces
the manipulation of the vertebrae during surgery and
allows fusion of the atlantoaxial joint"**. Other stu-
dies have concluded that dorsal fixation has been as-
sociated with a greater incidence of complications in-
cluding respiratory arrest and fixation failure than
ventral fixation”. Modifications of the original tech-
nique describe the use of lag screw fixation™"
threaded pins instead of Kirschner wires'"'™

Cardiac and respiratory arrests have been associat-
ed with both ventral and dorsal techniques, usually

and

resulting in death of the animal™'™'"?. Fortunately in
this case, the dog was successfully resuscitated and
made a full recovery. Arthrodesis in this case did not
proceed as rapidly as reported by other authors'". In
a few reported cases of bone graft after arthrodesis
and the ventral surgical stabilization of the atlan-
toaxial joints in dogs and cats”. In the case reported
herein the dog made steady progress to the point that
it was able to lead a functional lifestyle. Although
neurological deficits were still present 5 months pos-
toperatively, his preoperative neurological deficits
were more severe and of longer duration than in the
other previously reported cases'™'™".

The surgical results of in this and a few previous
cases indicate that cancellous bone graft after arthro-
desis and the ventral surgical stabilization of the at-
lantoaxial joint for the treatment of atlantoaxial sub-
luxation in the dog and cat offers a favourable prog-
nosis.

Conclusion

A 10-month-old male Griffon vendeen dog was
presented to the Murdoch University Veterinary Hos-
pital with a 8 month history of progressive ataxia
and paresis. The dog was alert and responsive, and
its vital signs were normal. Radiography and myel-
ography confirmed atlantoaxial instability and ventral
compression of the spinal cord. Surgical stabilization
was achieved with two Kirschner wires and a bone
graft via ventral approach, and an external splint was
applied for eight weeks. Five months postoperatively
the dog had steadily improved and arthrodesis of the
atlantoaxial joint was complete.



130

Nam-Soo Kim

References

. Baily C, Morgan J, Congenital spinal malfomations.

Vet Clin North Am 1992; 22: 992-994.

. Cook JR, Oliver JE. Atlantoaxial luxation in the dog.

Compend Cont Educ Pract Vet 1981; 3: 242-250.

. Denny HR, Gibbs C, Waterman A, Atlantoaxial sub-

luxation in the dog : a review of 30 cases and evalu-
ation of treatment by lag screw fixation. J Small
Anim Pract 1988; 29: 37-47.

. Egger EL, Bojrab MJ. Ventral decompression of

the canine spinal cord using the 3-M perforator. J
Vet Surg 1978; 7: 12

- Jaggy A, Hutto VL, Robert RE, Oliver JE. Occipit-

oatlantoaxial malformation with atlantosubluxation in
a cat. J Small Anim Pract 1991; 32: 366-372.

. Johnson SG, Hulse DA. Odontoid dysplasia with

atlantoaxial instability in a dog. J Am Anim Hosp
Assoc 1989; 25: 400-404.

. Kishagami M. Application of an atlantoaxial retrac-

tor for atlantoaxial subluxation in the cat and dog.
J Am Anim Hosp Assoc 1984; 20: 413-419.

. LeCouter RA, Child G. Diseases of the spinal cord.

In: Textbook of Veterinary Internal Medicine, 4th

10.

11.

12.

13.

14.

15.

ed. Ettinger SJ(ed), Philadelphia:Saunders 1995; 635.

. Renegar WR, Stoll SG. The use of methymethacry-

late bone cement in the repair of atlantoaxial sub-
luxation stabilization failures: Case report and dis-
cussion. J Am Anim Hosp Assoc 1979; 15: 313-318.
Sorjonen Dc, Shires PK. Atlanto-axial instability.
A ventral surgical technique for decompression. J
Vet Surg 1981; 10: 22-29.

Thomas WB, Sorjonen DC, Simpson ST. Surgical
management of atlantoaxial subluxation in 23 dogs.
J Vet Surg 1991; 20: 409-412.

Thomson MIJ, Read RA. Surgical stabilisation of the
atlantoaxial joint in a cat. Veterinary and Compara-
tive Orthopaedics and Traumatology 1996; 9: 36-39.
Watson A, de Lahunta A. Atlantoaxial subluxation
and absence of transverse ligament of the atlas in a
dog. J Am Vet Med Assoc 1989; 195: 235-237.
Watson AG, Hall MA, de Lahunta A. Congenital
occipitoatlantoaxial malformation in a cat. Comp
Anim Pract 1983; 7: 245-252.

Wheeler SJ. Atlantoaxial subluxation with absence
of the dens in a Rottweiler. J Small Anim Pract
1992; 33: 90-93.

=kl ats)A], 14, A1E, 1997



