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Jefferson atlas fractures and neurological deficit

Lee C, Woodring JH. (Department of Diagnostic Radio-
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SUMMARY
The authors reviewed 479 cervical fractures over an eight year
period and found 72 atlas fractures. Of these, 11 were cases of
the 'unstable Jefferson variant' fracture and form the basis of
their report. This injury occurred in 2% of all their cervical spine
fractures with an average of 1.4 such fractures per year. They
represented 15% of all atlas fractures. .
They found that the bilateral anterior arch fracture variant

was the most unstable and most likely to be associated with
severe neurological injury. It constituted 36% of their cases and
accounted for 66% of the neurological deficits. The hemi-ring
type variant is potentially unstable because, when there are
fractures of both the anterior and posterior rings, the spreading
of the two arch fragments might cause transverse ligament
rupture. Although the tear was a cause of instability, none of
the patients with this injury had a neurological deficit. The
3/4 Jefferson variants were of two types. There were either
bilateral anterior arch fractures with a unilateral posterior arch
fracture (anterior 3/4 type) or bilateral posterior arch fractures
with a unilateral anterior arch fracture (posterior 3/4 type). The
anterior 3/4 type was thought to have the same prognosis as the
bilateral anterior arch Jefferson variant. However no such case
was represented in this series. The posterior 3/4 variant was felt
. to have a less serious import and the one case seen had no
associated neurological deficit.

COMMENT
We generally think of Jefferson fractures as being burst
type atlas fractures without associated neurological
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symptoms. However, some variants are unstable. and
often associated with severe neurological injury. The
mechanism of injury is thought to be similar. Although
plain X-rays are not sufficiently distinctive to subclassify
them, computerised tomography (Cf) and occasionally,
flexion-extension films can identify the variants. The
authors make a good case for Cf of the cervical spine in
all burst type atlas fractures.
The classical Jefferson fracture has a pattern of four

breaks in the atlas ring. It mayor may not be associated
with a transverse ligament tear. The unstable Jefferson
variant has less than four fractures. Both the classical
and variant fractures have a definite association with
transverse ligament tears which predispose to anterior
dislocation. Isolated unilateral and bilateral posterior
arch fractures are not important neurologically because
they cause no instability.
This article alerts the radiologist and neurosurgeon to a

subset of Jefferson fractures (albeit small in number) that
may be associated with catastrophic neurological deficits
including quadriplegia. The variant is depicted well by
Cf scanning and can be distinguished from the more
common, less sinister varieties. It also points out the
association with transverse ligament injuries which should
be identified by careful flexion-extension views. It should
not be assumed that all Jefferson fractures are stable and
neurologically benign. Consideration should be given to
axial CT in all such cases.
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