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Oblique odontoid fracture. Case report and review of the literature 
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District Hospital, Oswestry, Shropshire SYIO 7AG, England 

The case of a 89 year old patient with an oblique odontoid fracture is reported. 
The fracture was oblique extending from the middle of the anterior aspect of the 
dens to the posterior junction with the body. There was also posterior displace
ment. This fracture was different from the previously reported two vertical 
fractures of the odontoid. The possible mechanism of the lesion, and the 
management of this patient are discussed. 
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Introduction 

The classification of odontoid fractures ad
vocated by Anderson and D'Alonzo1 has 
been widely accepted. This identifies three 
main types of the fracture. In that classific
ation, type I is an oblique fracture of the tip 
of the dens, type II is a fracture of the 
junction of the dens with the central body of 
the axis, and type III is a fracture in which 
the fracture line extends downward into the 
cancellous portion of the body of the axis. 
Difficulties, however, have been encoun
tered with some odontoid fractures that 
could not be classified using this system. We 
report here such a fracture which was 
oblique and which extended in an antero
posterior direction. 

Case report 

An 89 year old man had a fall in the toilet, 
striking his forehead and nose, and experien
cing pain in his neck. Physical examination 
revealed tenderness over the upper cervical 
spine but without any neurological deficit. 
Cervical plain lateral radiographs demonstrated 
an oblique fracture in a frontal plane extending 
from the middle of the anterior aspect of the 
odontoid process to the posterior junction be
tween its posterior border and the body of axis. 
There was a significant caudal and posterior 
displacement of the proximal fragment (Fig 1). 
A computerised tomography (CT) scan demon
strated this oblique fracture clearly in axial and 
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saggital views (Fig 2). The patient was treated 
nonsurgically with 19 days of bedrest and cer
vical bracing for a further 9 weeks (Philadelphia 
collar for 3 weeks and soft collar for 6 weeks). 
His general condition and age suggested that 
there would be a high risk to his life from 
surgery. He developed hyponatremia and was 
severely confused for 5 days after injury which 
made it difficult to retain him in bed. At 10 
months follow up, he had normal neurology, 
full orientation and full ambulation. Although 
the range of movements of his neck was still 
restricted, he did not complain of any pain in 
his neck. The dynamic views of lateral radio
graphs at this time showed no movement at the 
site of the fracture, and a CT scan revealed 
bony union (Fig 3). 

Discussion 

In the last 15 years, 57 patients with 
odontoid fractures were treated in our 
centre. One of these fractures was classified 
as type I, 38 type II and 16 type III. Two 
fractures could not be classified according to 
the scheme of Anderson and D'Alonzo.l 
One of these patients had a comminution of 
the odontoid process, although from the 
lateral radiographs alone the fracture would 
be classified as type II. 

Odontoid fractures with vertically orient
ated fracture lines are rare and difficult to 
classify according to the description and 
scheme of Anderson and D'Alonzo. There 
are, to our knowledge, two case reports in 
the literature.2,3 The patients were young 
(21 and 18 years old) and the displacements 



Paraplegia 32 (1994) lOR� 111 Oblique odontoid fracture 109 

a b 

Figure 1 (a) Lateral plain x-ray showing oblique fracture of odontoid process with posterior and 
caudal displacement of the proximal fragment. (b) Open mouth view showing only lucent fracture 
line in the base of the odontoid process. 
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Figure2 (a) Axial computerised tomography (CT) scan on admission showing the fracture in a 
frontal plane. (b) Saggital reconstruction of the CT scan demonstrating the oblique fracture. 

of the fractures were minimal. Neither 
fracture could be detected by plain lateral 
radiography but both were shown on CT 
scan. The fracture lines extended from the 
top of the odontoid process to its junction 
with the body of the axis. Bergenheim and 

Forssell2 described the mechanism of injury 
in their report and suggested that there was 
a vertical force from the head downward 
and backward causing the anterior edge of 
the foramen magnum to strike the odontoid 
process in the axial direction. The associ-
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Figure 3 (a) Axial CT scan at 10 months follow up demonstrating bridging callus between the 
segments of the fracture. (b) Saggital reconstruction of the CT scan showing the union of the 
fracture in the same position as that in the initial examination. 

ated fracture of the ring of the atlas may 
have supported this mechanism. 

Posterior displacement of the fracture is 
common in type II odontoid fractures (39% 
to 63% ).4.5 On the other hand, posterior 
displacement is uncommon in type III odon
toid fractur,=s. Clark and White4 found only 
two out of 19 patients with this type of injury 
in their series. We found another two 
patients with posterior displacement of the 
odontoid fracture in a population of 17 
patients with a type III fracture, which is 
similar to the incidence documented by 
Clark and White.4 The fracture lines of 
these two patients with type III fracture had 
a different direction from Anderson and 
D' Alonzo's original description.l 

The fracture line of our patient extended 
from the anterior aspect of the odontoid 
process at the level of the lower end of 
anterior arch of atlas to the posterior junc
tion with the body of the axis. From the site 
of the frontal and facial lacerations and the 
direction of the fracture line, we assumed 
that the force vector pushed the head 
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backward and downward and that the ante
rior arch of the atlas hit the odontoid 
process. To our knowledge, this oblique 
type of odontoid fracture has not previously 
been documented either clinically or experi
mentally.6.7 

The treatment of elderly patients with 
odontoid fractures is controversial. Hanigan 
et al8 reported a high mortality rate 
(26.3%), stating that fibrous union with 
stability may be a sufficient goal of treat
ment in elderly patients with odontoid 
fractures. In the present case, we employed 
conservative treatment because of the gen
eral condition and age of the patient as well 
as a wide surface area between the two 
segments of the fracture. At 10 months 
follow up, he did not complain of neck pain, 
and radiographic examinations revealed 
bony union. 
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