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Case Report: ®
Hangman’s Fracture With Concomitant Atlantoaxial
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ABSTRACT

: Background and Importance: Hangman’s fracture concomitant with atlantoaxial subluxation
Article info: is a rare phenomenon. Herein, we reported the victim of a motor vehicle crash with traumatic

Received: 13 Aug 2018 spondylolisthesis of the axis and atlantoaxial rotary dislocation.

Accepted: 27 Nov 2018 : Case Presentation: The patient was a 32-year-old female with the chief complaint of severe neck
Available Online: 01 Jan 2019 : pain. Her neurologic examination was normal, but did reveal mild torticollis. Imaging revealed
. anterolisthesis of the C2 over C3 with angulation of C1/ C2 and rupture of the C2/ C3 disc, while
the integrity of the transverse ligament was preserved. The patient first underwent a partial close
reduction for the dislocation followed by the operation focusing on the Hangman's fracture using a
360-degree approach. An anterior discectomy of C2/ C3 with cage and plate insertion was followed
by posterior fixation using C1, C3 and C4 lateral mass screws. The one-year follow-up radiography
depicted proper fusion and alignment.

Keywords: Conclusion: Paucity of evidence regarding simultaneous atlantoaxial dislocation and Hangman’s
Motor vehicle accident, . fracture made its management challenging. The mechanism of injury is probably hyperextension
Atlanto-Axial Joint, Spinal and rotation. Based on our presented case, anteroposterior fixation resulted in a satisfactory long-
fractures :  term outcome, both clinically and radiologically.
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e Concomitant traumatic axis listhesis and atlantoaxial dislocation is rare.

e The management is controversial due to paucity of literature.

® Open reduction and combined anterior and posterior fixation are applied successfully.

Plain Language Summary

We reported a victim of motor vehicle accident suffering from a combination of two types of fractures of the upper
cervical spine. This combination is rare, and its management is not fully understood. The patient underwent internal
fixation by combined anterior and posterior approaches to achieve solid fusion.

1. Background and Importance

angman’s fracture is described as a bilat-

eral fracture traversing the pars interar-

ticularis of C2 [1, 2]. It accounts for 23% of

axis fractures and is commonly seen with
motor vehicle accidents [3, 4]. The relatively capacious
area of the spinal cord at the level of fracture explains
the scarcity of neurologic injury in affected individuals.
The fracture pattern is usually seen following hyperex-
tension and axial loading as well as in flexion injury cas-
es. Traumatic Atlantoaxial Rotatory Dislocation (AARD)
also occurs high in the cervical area but with a different
mechanism. It results from extreme rotation and dis-
traction trauma of the cervical spine. It is common in
children but represents a rare entity in adults. However,
we report a rare case of Hangman'’s fracture associated
with atlantoaxial rotatory dislocation managed success-
fully by surgical treatment in adult patient.

2. Case Presentation

A 32-year-old woman became a victim of a motor ve-
hicle accident as her car collided with another car. The
patient was brought to the trauma center of Shariati
Hospital by family members. There were no reported
significant past medical or surgical illnesses. She had a
blood pressure of 115/80 mmHg and a pulse rate of 105
beats/min. Her Glasgow Coma Scale (GCS) was 15/15.
She had equal and reactive pupils bilaterally. She had
severe pain radiating from the occipital region of the
head to the posterior neck. There was tenderness at the
upper part of her neck in the posterior midline and mild
torticollis (left lateral flexion) but no neurological deficit
was detected.

She was placed in a cervical collar and basic spine
investigations were done in the form of X-rays and
Computed Tomography (CT) scan. Her cervical spine
radiograph (Figure 1A) showed spondylolisthesis of the
axis with significant translation and angulation. The CT
scan (Figure 1B and 1C) revealed a bilateral atlantoaxial
dislocation and a type Il Hangman'’s fracture involving
the vertebral foramina. It seemed that the C2 vertebral
body was disconnected from posterior elements and ro-
tated around the axis of the odontoid process. Magnetic
Resonance Imaging (MRI) (Figure 1D) revealed disrup-
tion in the C2, C3 disc and anterior and posterior longi-
tudinal ligaments but the transverse ligament remained
intact and there was no cord compression.

Immediately after imaging, skeletal traction was gen-
tly applied. The traction weight was initially 5 pounds
and was gradually increased to 15 pounds under fluo-
roscopy over one hour. Closed reduction of traumatic
C2, C3 spondylolisthesis was partially achieved. Because
the fracture was highly unstable and adequate reduc-
tion could not be achieved, the decision was made to
proceed to surgical intervention.

Under general anesthesia, the patient was positioned
supine. A paramedian right cervical oblique incision was
made, and the soft tissue was separated deep within the
space between the carotid sheath and trachea. The C2,
C3 disk was removed and thorough decompression was
accomplished. Then a Polyether Ether Ketone (PEEK)
cage was inserted into the intervertebral space. An an-
terior cervical plate was applied to secure the cage and
turn back the C2 vertebral body in relation to C1 and
C3 (both Hangman'’s fracture and AARD were reduced).
Then the patient was carefully turned to the prone posi-
tion with the skull fixed to a head-holder device. Pos-
terior fixation was achieved using C1, C3 and C4 lateral
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Figure 1. Pre-operative and post-operative images of the patient

mass screw. We included C4 in posterior arthrodesis
since the C3 lateral mass is small and probably not the
most efficient as the lower end of instrumentation. At
the one-year follow-up, neck pain was almost complete-
ly alleviated and a cervical X-ray showed a well-reduced
state of C1, C2, C3 (Figure 1E).

3. Discussion

Traumatic spondylolisthesis of the axis is due to frac-
tures of the lamina, articular facets, pedicles, or pars
interarticularis and was first described by Bouvier in
1843 [5]. It is the second most frequent fracture of C2
in adults, after odontoid fracture [6]. In 1965, Schneider
used the term “Hangman’s fracture” to describe this in-
jury because of the similarities seen in the fractures as-
sociated with judicial hangings [7]. Hangman'’s fracture
rarely leads to spinal cord injury, because the canal wid-
ens more than it narrows.
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A: Lateral cervical X-ray showing the marked translation of C2 over C3; B: Coronal reconstruction CT demonstrating atlantoaxial dislocation;
C: Axial CT depicting angulation of C2; D: Sagittal T2-Weighted MRI showing C2/ C3 dislocation with traumatic disc rupture; E: Lateral Cervi-
cal X-ray, one year post-operative, revealing acceptable alignment and fusion

The Levine-Edwards classification system is the most
used classification system, and it classifies fractures
based on the mechanism of injury [8]. According to
this classification, type | injuries are considered stable,
whereas type I, llA, and Il injuries are unstable as they
usually involve ruptures of the C2, C3 disk and anterior
and posterior longitudinal ligament involvement. In our
patient, there was type Il C2, C3 spondylolisthesis, and
the fracture line was through the pedicles and fora-
men transversarium. The C2, C3 disc and anterior and
posterior longitudinal ligament were disrupted, so the
anterior part of the C2 vertebra became released and
rotated around the axis.

Traumatic atlantoaxial rotatory dislocation is a rare
injury in adults and usually occurs in young individuals
with ligamentous laxity secondary to Down’s syndrome,
Marfan’s syndrome, inflammatory rheumatoid arthritis
or Grisel's syndrome [9-12]. The combination of trau-
matic spondylolisthesis of the axis and atlantoaxial ro-
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tatory dislocation is extremely rare and our case is the
third one to have ever been reported in literature. The
presence of neurological deficits in patients with atlan-
toaxial dislocation varies and generally depends on the
integrity of the dens and transverse ligaments, and the
degree of spinal canal compromise [13, 14]. In our pa-
tient, the intact transverse ligament and widening of the
spinal canal secondary to spondylolisthesis prevented
any neurological deficits.

In two similar cases previous to ours, one was report-
ed to be reduced after 3 weeks of bidirectional cervical
traction and another was managed by open reduction
and stabilization [15, 16]. We considered this kind of in-
jury too unstable to be treated conservatively because
of the rupture in C2, C3 disc, posterior longitudinal liga-
ment, and C1, C2 facet capsules. Skull traction could not
reduce dislocation completely because the anterior part
of C2 was like a loose fragment. During the anterior ap-
proach, discectomy and fixation of the plate turned back
the C2 vertebral body both in axial and sagittal planes.
The posterior approach and lateral mass screw fixation
reduced C1, C2 dislocation and augmented stabilization.
Follow-up radiography showed adequate reduction and
satisfactory spinal alignment.

4, Conclusion

The combination of atlantoaxial dislocation and Hang-
man’s fracture is extremely rare. The mechanism of
injury is probably hyperextension and rotation. Se-
vere neurological deficit is uncommon, considering C2
spondylolisthesis and the widening of the spinal canal.
Reduction of dislocation must be achieved as soon as
possible. In our patient, open reduction and anteropos-
terior fixation resulted in a satisfactory long-term out-
come, both clinically and radiologically.
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