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IT has long been recognized that atlantoaxial dislocations may result 
f rom incompetence of the odontoid process. T h e most common 

anomaly of the odontoid process is the ossiculum terminale.1 I t is char-
acterized by fai lure of fusion of the apical segment of the dens to its 
base, which is joined to the body of the second cervical vertebra. T h e size 
of the base may be quite small, or it may appear almost normal ; the apical 
segment may also vary in size. T h e term ossiculum terminale has been 
erroneously used to describe many varieties of anomalies of the odontoid 
process, bu t it should be used only to describe a failure of fusion of the 
apical segment and the base with the body of the axis, a condit ion that is 
extremely rare.2 

Bizarre clinical syndromes are caused by atlantoaxial dislocations sec-
ondary to incompetence of the odontoid process.3-5 Upper cervical cord 
compression may result in neurologic changes that are often progressive. 
Associated symptoms are pain and stiffness in the neck, headache, transi-
tory quadriparesis, and progressive hemiparesis. Our report is concerned 
with an anomaly of the odontoid process together with at lantoaxial dislo-
cation and cervical cord compression. 

Repor t of a case 

On April 17, 1967, a 10-year-old boy was examined at the Cleveland Clinic because of 
the chief symptom of a "catch" in the neck. In June 1965, his parents noted the onset 
of frequent episodes of his slumping to the ground in great pain after throwing a ball. He 
was examined by a chiropractor, and subsequently roentgenograms were interpreted as 
"something misplaced at an early age." Treatment consisted of manipulation of the neck 
by a chiropractor. In July 1965, the patient was jumped upon while in a swimming pool 
and he became quadriplegic. For approximately three hours he could not move his left 
arm or leg, and he had severe pain in the neck. After a roentgenographic examination, he 
underwent remanipulation by a chiropractor. In August 1965, the patient was admitted 
to a hospital and physical therapy was begun. After neurosurgical consultation the patient 
was placed in a cervical collar. His left side continued to be weak, and he was unable to 
button his shirt. His left foot dragged. In October 1966, he ran into another child, fell 
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Fig. 1. Roentgenograms of lateral cervical spine. A, shows forward displacement of the 
first cervical vertebra in flexion. B, shows posterior displacement of the first cervical 
vertebra in extension. 

Fig. 2. A, Roentgenogram of lateral cervical spine, showing forward displacement of os 
terminale. B, Roentgenogram of anterior cervical spine, showing os terminate. 

backwards, and was unable to walk or to stand. He was readmitted to the hospital but a 
diagnosis was not established. Later he experienced two episodes of "catching in the neck" 
accompanied by severe pain in the neck, headache, a choking sensation, and weakness of 
the left arm and teg. 

Physical examination revealed hyperactive deep tendon reflexes of the left leg. Babinski's 
reflex and muscular spasticity were present, and the anterior leg musculature was weak, 
with a motor power rating of three. Unsustained clonus of the left ankle was present. T h e 
right pupi l was larger than the left. 

Roentgenograms revealed an os terminate with subluxation of the first cervical vertebra 
forward on the second cervical vertebra (Fig- 1 and 2). An electroencephalogram and a 
myelogram were normal. Cineradiography of the cervical spine revealed abnormal motion 
of the first cervical vertebra forward on the second cervical vertebra. T h e pat ient was 
admitted to the Cleveland Clinic Hospital on April 17, 1967. 

On May 2, 1967, after application of skull tongs, a posterior cervical spinal fusion was 
performed from the first to the third cervical vertebrae with autogenous iliac bone grafts 
and wire fixation. T h e first cervical vertebra was noted to be grossly unstable, and the inter-
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Fig. 3. Roentgenogram o£ lateral cervical spine showing solid spinal fusion extending from 
the first to the third cervical vertebrae with posterior bone graft and wire fixation. 

spinous process space between the first and second cervical vertebrae was increased. The 
dura between the first and second cervical vertebrae was transparently thin. 

Skull traction was maintained until June 7, 1967, and then a cervical brace was applied. 
The patient was discharged from the Cleveland Clinic Hospital on June 10, 1967. 

The cervical brace was removed in February 1968, and cineradiography of the cervical 
spine revealed a solid fusion from the first cervical vertebra to third cervical vertebra (Fig. 
3). By that time, the patient's activities included playing baseball, bowling, horseback 
riding, and swimming. Progressive resistance exercises were performed on the left quadriceps, 
extensor digitorum longus, extensor hallus longus, peroneus longus, and brevis. In those 
muscle groups the motor power rating increased to four. When last examined in June 
1969, a left Babinski's reflex and slight weakness of the left arm were present. There was 
minimal incoordination of the left hand and arm, and tightness of the left hip flexors and 
heel cord. The patient's gait was more of a bounce than a normal heel-toe rhythm. There 
was no clonus or inequality of pupils. 

Discussion 

T h e r e was an unusual ly long delay in the establ ishment of diagnosis 
and appropr ia te t rea tment of this pa t ient . U p o n admission to the Cleve-
land Clinic Hospi ta l , symptoms and signs of uppe r cervical cord com-
pression were present, and the diagnosis of dislocation was confirmed on 
roentgenograms. T h e a t lan toodonto id interval was 5 mm, indica t ing a 
forward slip. An ossiculum terminale was easily identif ied f r o m laminagrams 
of the u p p e r cervical spine. Cinerad iography of the cervical spine pro-
vided f u r t h e r substant ia t ion of the diagnosis. T h e pat ient ' s complaints of 
pa in in the neck and l imi ta t ion of mot ion corroborate the experiences 
of o ther clinicians in making the diagnosis of a t lantoaxia l dislocation. 
T r a u m a to the head and neck by direct impact may cause symptoms tha t 
lead to investigation of the uppe r cervical spine, wi th subsequent discovery 
of congenital anomalies. It is not likely tha t this pa t i en t sustained an 
odonto id fracture , as his neurologic symptoms preceded his i n ju ry in a 
swimming pool. 
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Chiropract ic m a n i p u l a t i o n may have aggravated the h igh cervical 
myelopathy wi th pr imary left-sided involvement . Approp r i a t e t rea tment 
consisted of a posterior cervical spinal fus ion f rom the first cervical ver tebra 
th rough the th i rd cervical vertebra, wi th autogenous iliac bone g ra f t 
and fixation w i th wire. Af te r fusion, the pa t i en t improved bo th subjec-
tively and objectively. H e resumed ful l activity and regained a motor power 
ra t ing of four in the affected lef t leg. T h e left-sided spasticity decreased 
a n d the sizes of the pupi ls became equal . 

T h e ma jo r i ty of pat ients wi th a t lantoaxia l dislocation secondary to con-
geni tal odonto id anomalies respond favorably to posterior cervical spinal 
fus ion . 6 ' 7 T h e inheren t danger to a pa t i en t wi th such an abnormal i ty 
mus t be recognized and p rompt ly treated, as jus t min imal t r auma might 
result in p e r m a n e n t cord damage or death. Ely8 in 1911 quo ted Roswell 
Park: " T h e symptoms of in ju ry to first, second, and th i rd cervical verte-
brae are dea th . " 

Summary 

A case is r epor ted of an ossiculum terminale wi th a t lantoaxia l dislocation 
and cervical spinal cord compression in a 10-year-old boy. T h e condi t ion 
was successfully t reated by posterior spinal fus ion f r o m the first to the 
th i rd cervical ver tebrae wi th autogenous iliac bone grafts a n d wire fixa-
t ion. 
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