[ 4 Case Report

Traumatic Chance Fracture of Cervical Spine: A Rare Fracture Type and

Surgical Management

Abstract

Cervical spine chance fracture (flexion-distraction) is a rare type of fracture, and the surgical
management remains a dilemma to the neurosurgeons as there is a paucity of evidence accordingly.
We herein report a traumatic chance fracture of C7 fractures and its surgical management.
A 33-year-old male was transferred to our center after being hit as pedestrian and was diagnosed
to have a chance fracture of C7 and bilateral C7 root injury. He underwent open reduction of
the deformity by posterior-only fixation of C5 and C6 with a lateral mass screw and T1 and T2
with pedicular screws. The neurological examination improved postoperatively, and the patients
were neurologically intact after 6 months of treatment. Traumatic cervical spine chance fracture is
extremely rare and can be managed surgically through posterior fixation and open reduction of the
deformity. The best choice of treatment is limited by the paucity of the evidence and should be

individualized.
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Introduction

Cervical spine fractures following trauma
are among the most common traumatic
injuries which are associated with significant
morbidity especially when accompanied
by the cervical spinal cord injury.'?! The
epidemiologic studies have demonstrated
that the cervical spine fractures account for
17%—-26% of all spinal fractures following
trauma and 8.5%—11% of all spinal cord
injuries.'¥ The most frequent fracture
types were closed at C2 (32.0%) and
C7 (20.9%).2' The most of the patients
present with the fractures types of axial
loading and the flexion-distraction (FD)
types are extremely rare in the cervical
spine.

The chance fracture was first described
by G. Q. Chance, a British radiologist, in
1948.19 The pattern of this fracture is a
pure bony injury extending horizontally
through the spinous process, pedicles, and
vertebral body, respectively.'! Mechanism
of this fracture is FD forces that seen
in a car accident when the passenger is
restrained with a seat belt.?. The most
common location of this fracture is
thoracolumbar area (T10-L2), and the
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management is considered surgical fixation
and open reduction of the deformity using
the pedicular screws.’! However, the
chance fracture of the cervical spine is
extremely rare as the cervical spine does
not have an anterior support except for the
anterior longitudinal ligament (ALL), and
its flexibility does not allow the posterior
components to be ruptured.”’ Currently,
only a few cases of cervical spine chance
fractures have been reported in the literature
especially in patients with ankylosing
spondylitis ~ (AS).'*"  The  surgical
management of patients with cervical spine
chance fracture remains a dilemma to
the neurosurgeons as there is a paucity of
evidence accordingly. In the current study,
we report a traumatic chance fracture of C7
fractures and its surgical management.

Case Report

A 33-year-old male was transferred to our
center (Shahid Rajaei hospital, a Level
I trauma center affiliated with Shiraz
University of Medical Sciences in Southern
Iran) by the emergency service. He was
struck as a pedestrian by a car in a rural
road. On admission, he had a Glasgow
Coma Scale of 15, bilateral reactive pupils,
and stable vital sign. He complained of
severe neck pain. In physical examination,
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he had midline cervical tenderness in the lower cervical
region with the bilateral symmetrical weakness of the
distal part of the upper extremities (muscle powers: 4/5).
There was no proximal weakness of upper extremities,
and the lower extremities were intact. The anal and
urinary sphincters were normal, the deep tendon reflexes
were normal, the Hoffman’s reflex was negative, and the
plantar reflexes were downward (there was no sign of
myelopathy). The patient suffered from paresthesia in
the 4™ and 5" fingers of both upper extremities. Cervical
computed tomography (CT) scan revealed a C7 fracture
with compression of the vertebral body and distraction
of the middle and posterior column through the body
elements. There was no lockage of the facets [Figure 1].
Magnetic resonance imaging of the cervical spine
revealed FD of the C7 vertebral along with rupture of
the ligamentum flavum and interspinous and supraspinous
ligaments also. There was no signal change in the cervical
spinal cord [Figure 2]. He was diagnosed with a chance
fracture of the C7 along with bilateral C7 root injuries.
We underwent emergency surgery through a posterior
approach. Cervicothoracic spine fixation with lateral mass
screws of C5 and C6 and pedicular screws of T1 and
T2 utilizing a rod was performed. Open reduction of the
deformity was conducted [Figure 3]. Postoperatively, the
patients improved his muscle powers of the distal part of
the upper extremities and the paresthesia resolved. He had
an uneventful hospital course and was discharged on the
4™ postoperative day with a cervical Philadelphia collar.
On 6-month follow-up, he had an intact neurological
examination and no cervical pain and radiculopathy. He
had developed cervicothoracic fusion and back on his daily
activity and work.

Discussion

The FD fractures of the cervical spine are extremely rare,
and the reported cases in the literature confine to patients
with (AS).1%214 However, only one case of traumatic
chance fracture of the cervical spine has been reported in
the old literature.["3 In the current study, we have described
the chance fracture of C7 in patients with severe trauma
which was successfully managed by posterior cervical
instrumentation. The management of these injuries is
controversial mainly because of the rarity of the subject
and lack of appropriate evidence.

Patients with AS develop posterior and anterior fusion of
the vertebras secondary to inflammation and spondylitis.
This results in the formation of “Bamboo spine” which
makes it susceptible to fractures extending to the posterior
elements. However, the chance fracture in these patients
is extremely rare. Meena and Dhandapanil’® reported
a chance fracture of the C5, C6 vertebras resulting in
quadriplegia following a car collision. The patient was
placed over cervical traction to reduce the fracture
and undergo 360°fusion surgery. However, the patient

Figure 1: Sagittal cervical computed tomography-scan of the patient
demonstrating flexion-distraction fracture of the C7 vertebrae. As
demonstrated there is a compression fracture of the C7 vertebral
body (a), and the fracture line has expanded through the posterior bony
elements (b) resulting in fracture distraction injury

Figure 2: The T1-weighted (a) and T2-weighted (b) sagittal Magnetic
resonance imaging of the cervical spine of the patient demonstrating the
flexion-distraction injury of the C7 vertebra with rupture of the ligamentum
flavum and interspinous and supraspinous ligaments. There is no sign of
cervical spinal cord signal change

Figure 3: Postoperative sagittal computed tomography scan of the
cervical spine demonstrating complete reduction of the deformity
(C7 flexion-distraction injury) by posterior spinal fixation with C5 and
C6 lateral mass screws and T1 and T2 pedicular screws insertion. The
reduction of the deformity has resulted in normal cervical spine alignment
and intact canal

developed hypotension and died and could not be
operated.l'” Wong and Yu('?! also reported a chance fracture
of C4 and quadriparesis in a patient with AS following fall
from height. He was managed surgically by a 360°fusion
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and regained his muscle powers and returned to normal
daily activity and employment.l'” In another study, Gilard
et al.' reported a series of seven patients with AS who
presented with cervical spine fractures following trauma.
Among this series, there were two patients with cervical
spine chance fractures. Both of the patients presented with
spinal cord injury and quadriparesis and were managed
surgically by 360°fusion.!"" Although there are several
cases of cervical spine chance fracture in patients with
AS; however, there is only one case of traumatic chance
fracture of cervical spine reported in the literature.["*! Our
reported case is among the few cases of cervical spine
chance fracture in the literature.

The mechanism responsible for this fracture pattern is FD
forced around a fulcrum.[” If the fulcrum is in the anterior
side of ALL, all three column of spine will fail in tension,
such as seat belt injury, and if the fulcrum is on or posterior
to ALL, the anterior column will fail in compression
and posterior and middle column will fail in tension
forces.®! FD forced produce three type fracture pattern:
(1) complete ligamentous fracture; (2) pure osseous FD
fracture; and (3) combined bony and ligamentous fracture
of spine.®”! Although all three types are now commonly
identified under the name of chance fracture, but in fact,
a true chance fracture is pure bony lesion.[*”) Less than
10% of all thoracolumbar fractures are FD type, and true
chance fracture is a subtype of that.”’ The most common
location of true chance fractures is thoracolumbar junction
from T10 to L2, and a few cases are reported in the upper
thoracic region.!'”

Treatment of chance fracture depends on the presence of
neurological deficit or mechanical instability of spinal
column.®! Pure bony chance fractures of thoracolumbar
area without neurological problem are generally managed
with close reduction and hyperextension brace but is this
treatment recommended in the cervical area too? Due to
the rarity of this fracture in the cervical area, there was no
evidence for therapeutic approach. Recently, Jack et al.
reviewed the incidence of and examined risk factors for
clinical and radiographic failure in patients with one
segment cervical distraction injuries having undergone
anterior surgical fixation. They have demonstrated that
anterior-only approaches are associated with acceptable
outcome in patients with single level distraction
injuries.’)  Accordingly, the management of cervical
spine chance fractures remains controversial as there is
a paucity of the evidence. In the current case, we choose
a posterior-only approach as there was no anterior cord
compression and the cervical spine canal had a normal
diameter. Currently, the choice of surgical fixation is mostly
based on the expert’s opinion.

Conclusion

Traumatic cervical spine chance fracture is extremely rare
and can be managed surgically through posterior fixation

and open reduction of the deformity. The best choice of
treatment is limited by the paucity of the evidence and
should be individualized.
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