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The significance of rotation in fracture-separation of the
articular pillar of a lower cervical vertebra

A clinical and cadaveric study

Dimitrios S Korres!, Panayotis NiKiFormis!, Nikolaos PApANDREOU?, Aristides B Zougos!,

George C Basis!, Ioannis TsaroucHas! and Vassilios LycomiTros

We report 13 fracture-separations of an articular pil-
lar at the lower cervical spine in 12 patients. There
were 9 men and 3 women with a mean age at injury of
32 years, with involvement of C4, C5 and C6 verte-
brae. Neurological symptoms were present in 9 pa-
tients, 2 were classified as ASIA A and 7 as ASIA D.
The average magnitude of rotation of the articular
pillar was 24°(10°-36°). 4 patients with neurologic
deficit and a rotated articular pillar of more than 25°
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were operated on, while 8 patients, 3 of which had a
rotation of more than 25°, had closed treatment. Pa-
tients were followed from 8 months to 15 years (mean
9 years). Patients who had closed treatment and/or
with a rotated fractured articular pillar of more than
25°had less satisfactory results. This observation was
affirmed by cadaveric studies which showed that ro-
tation of more than 25° is an additional factor of in-
stability in a fractured articular pillar.
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A fracture-separation of the articular pillar is a sepa-
rate clinical entity which involves 2 separate frac-
tures, 1 anterior of the pedicle and another posterior
of the lamina, resulting in a floating articular process
which may lead to instability and anterior displace-
ment of the fractured vertebra. Fracture-separations
of the articular pillar are uncommon, ranging from
1.5% to 8% of all cervical spine trauma (Korres et al.
1993, Gehweiler et al. 1980).

Today, most authors believe that, due to the inher-
ent instability of this injury, the appropriate manage-
ment is surgery (Judet et al. 1970, Serge 1979, Roy—
Camille et al. 1988, Korres et al. 1993, Shanmu-
ganathan et al. 1996). We tried to better define the
cause of the instability with particular emphasis on
the role of the articular mass, coexisting injuries to the
soft tissues, as well as the mechanism of the injury.

Patients and methods

From 1970 to 1994, 12 patients with 13 fracture-sepa-
rations of an articular pillar at the lower cervical spine
were treated at the Orthopaedic Department, Univer-
sity of Athens Medical School. These injuries com-
prised 2% of all the cervical spine injuries treated in
our Department. There were 9 men and 3 women with

a mean age of 32 (20-55) years. All injuries were
from high velocity motor vehicle accidents. 10 pa-
tients were treated immediately, while 2 were admit-
ted on the 2" and 6th day after injury. In 4 cases the
lesion was at C4, in another 4 at CS and in the remain-
ing 5 at C6.

12 of the fractures were type I and 1 type II, accord-
ing to the Dosh classification (1985). In 6 cases we
noted sliding of the incumbent vertebra, 4 at the C5—
C6 and 2 at C6-C7 level. Rotation of the isolated ar-
ticular pillar in the sagittal plane was measured from
lateral radiographs as the divergence of the longitudi-
nal axes of the articular pillars and averaged 24°
(10°-34°) (Figure 1). 12 patients had complete neuro-
logic deficit (ASIA A), 7 had partial deficit (ASIA D),
while 3 had no deficit. Associated injuries were found
in 7 cases, with 3 at different levels in the cervical
spine.

4 patients with neurologic deficit (1 ASIA A, 3
ASIA D) and a rotated articular pillar of more than
25° underwent posterior cervical fusion using Roy-
Camille plates. 1 patient (ASIA D) was operated on
after 2 months of failed closed treatment (Figure 2). 8
patients, 3 with a rotation of more than 25°, had
closed treatment by cranial skeletal traction for 6
weeks followed by a 4-post brace for 6-8 weeks. 3 of
the patients with closed treatment demonstrated par-
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Figure 1. Lateral view of a fracture-separation showing ro-
tation of the fractured articular pillar, with an angle of 25°
between its axis and the axis of the opposite intact articular
pillar.

tial neurologic impairment (ASIA D) and 1 had com-
plete deficit (Asia A).

Cadaveric studies: To assess the role of the mecha-
nism of injury on spinal instability, we studied 6 fresh
cadaveric cervical spines. A similar fracture-separa-
tion of the articular pillar of the C5 vertebra was cre-
ated with strong scissors. To assess the effect of injury
on the amount of articular pillar rotation and displace-
ment of the injured vertebra, cervical spine specimens
were manually loaded with simultaneous compres-
sion-rotation and hyperextension forces with or with-
out sequentially cutting the capsules of the neighbor-
ing joints, the anterior longitudinal ligaments and the
intervertebral disks (Figure 3).

Results

The results were classified as satisfactory when there
were no symptoms and the radiographs showed no
signs of instability and as unsatisfactory when symp-
toms were present due to either aggravation or no im-
provement of the initial clinical symptoms. The re-
sults at follow-up were correlated to the degree of ro-
tation of the fractured articular pillar.

Of the 4 patients with a neurological lesion and a
rotated articular pillar of more than 250 who were
treated surgically; 3 with incomplete lesions (ASIA

Figure 2. 5.5 year postoperative lateral radiograph manag-
ment of a fractured articular pillar by posterior fusion and
Roy-Camille plates. The kyphotic deformity was not com-
pletely corrected.

D), recovered fully, while 1 patient (ASIA A) re-
mained unchanged. At follow-up fusion was solid, re-
duction was maintained and no complications due to
the implants were noted. With exception of the tetra-
plegic patient, the clinical picture was satisfactory.

8 patients, 4 with neurological impairment, had
closed treatment. 1 patient with complete neurologic
impairment remained unchanged and died 8 months
after injury. A second patient with a rotated articular
pillar of 28° still complains of radicular symptoms
(ASIA D) while the remaining 2 were asymptomatic
(ASIAE). The later had rotated articular pillars of 12°
and 20°, respectively. Of the 4 patients who had no
neurologic impairment, 1 patient with a rotated artic-
ular pillar of 30° showed an increased kyphotic defor-
mity at the injured level and developed radicular
signs. The remaining 3 with rotated articular pillars of
10° 18° and 20°, respectively, had satisfactory clini-
cal and radiographic outcome.

Cadaveric studies: Manually applied simultaneous
compression, extension and rotation only slightly al-
tered the position of the fractured articular pillar in
fresh cadaveric spines. Sequential dissection of the
capsules, anterior longitudinal ligaments and interver-
tebral disks produced a horizontal shifting of the frac-
tured articular pillar (Figure 3). The magnitude of ro-
tation was related to the severity of damage to the an-
atomical elements.
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Figure 3. Fresh cadaveric cervical spine with a fracture-
separation of the articular pillar showing no displacement
after loading.

Discussion

A fracture-separation of the articular pillar, as first de-
scribed by Judet (1970), is defined as a simultaneous
fracture through the lamina and the ipsilateral pedicle,
resulting in a free “floating” articular pillar. This type
of injury occurs predominantly in the lower cervical
spine and rarely in the upper cervical spine (Jeanneret
1985, Korres et al 1987). Diagnosis which is based
mainly on lateral radiographs, although the AP view
is also helpful (Scher, 1981), can be missed if there is
no rotation of the articular pillar.

Previous studies have suggested that the mecha-
nism of injury producing these fractures include hy-
perextension-rotation (Forsyth 1964, Scher 1981,
Harris and Monroe 1987), hyperflexion-rotation or
hyperflexion-distraction forces (Shanmuganathan et
al. 1996). In our study, all injuries were due to hyper-
extension-rotation injury of the cervical spine after a
motor vehicle accidents. The high incidence of asso-
ciated injuries in these patients, and the severity of the
injury, strongly indicates the application of multiple
forces at the moment of the accident. The instability
of the injury is manifested as a result of the displace-
ment of the superior or more often the subjacent as-
pect of the fractured vertebral segment, in addition to
the rotation of the isolated articular pillar in the sagit-
tal plane to a more horizontal position (Serge 1978).

Dissection of the capsules, anterior logitundinal ligament
and intervertebra disc produced rotation of the fractured ar-
ticular pillar when loaded in hyperextension, compression
and rotation. K wire indicates the axis of the articular pillar.

Inferior displacement is commoner, involving 6 cases
compared to 2 with displacement of the superior ver-
tebra. This may be explained, in part, by the greater
forces acting on that level.

It appears that displacement or rotation of the verte-
bral segment is related to the severity of the injury.
This hypothesis was supported from our study of
fresh cadaveric cervical spines where vertebral dis-
placement or rotation of the fractured articular pillar
could not be created when the anterior longitudinal
ligament, the capsule and the intervertebral disk were
intact. This is compatible with previous studies in
which the importance of the intervertebral disk in this
injury was emphasized (Fuentes et al. 1987). Rotation
of the fractured articular pillar of more than 30o has
been associated with neural or vascular lesions (Judet
1970, Fuentes et al. 1987). Similarly, in our study the
magnitude of rotation of the fractured articular pillar,
especially when it was greater than 25°, was found to
adversely affect the final result. This is maybe due to
coexisting soft tissue lesions which produce a more
unstable injury.

Operative treatment of fracture-separations of the
articular pillar with a rotation of more than 25° was
associated with an excellent outcome, as compared to
closed treatment for similar cases which showed less
favorable results. These results suggest that fracture-
separation of the articular pillar with rotation in the
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sagittal plane less than 25° can be effectively man-
aged by closed treatment, while cases where rotation
of the articular pillar exceeds 25° require surgical
management.
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