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Case Study

ABSTRACT

Aims: To report the management strategies and surgical treatment for unstable hangman’s
fractures.

Study Design: Case report study.

Place and Duration of Study: Dr. Moewardi Hospital, Surakarta in 2021.

Presentation of the Case: A 22-year-old female with multiple injuries following a motor vehicle
accident. The patient was diagnosed with unstable hangman’s fracture, multiple fractures of left
costae, and left hemothorax. The patient was treated by surgical treatment using a combination of
anterior fusion and posterior sublaminar wire fixation for cervical fracture, conservative for costae
fractures, and intercostal drainage for left hemothorax.

Results: The patient recovered well after the surgery, with a good clinical outcome and a
satisfactory radiograph result.

Conclusion: Anterior fusion of C2-3 combined with posterior sublaminar wire fixation of C1-2 is
effective in the treatment of unstable Hangman'’s fracture.

*Corresponding author: Email: iyudistiro@gmail.com;
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1. INTRODUCTION

Hangman’s fracture was initially noted by
Schneider et al in 1965 [1]. It is described as
trauma-induced fractures of the pedicles, lamina,
articular facets, or pars of the axis vertebra (e.g.,
diving, falling, or motor vehicle accidents). The
current management strategies and surgical
indications for hangman's fractures, particularly
Type Il and Type Il according to Effendi, Levine,
and Edwards, are still debatable [2,3]. In this
article, we present the management of an
unstable type Ill hangman's fracture in a young
aged patient without any neurological deficits that
was treated by anterior stabilization of C2-3 and
posterior stabilization of C1-2.

2. MATERIALS AND METHODOLOGY

2.1 Case Report

A 22-year-old female was brought to the
emergency department due to multiple injuries
following a motor vehicle accident 1 day prior.
The patient felt severe pain in his neck and left
hemithorax. She did not lose consciousness and
her neurological status was intact. The patient
was graded E according to the American Spinal
Injury Association (ASIA) score.

An urgent X-ray of the cervical spine and thorax
revealed the presence of spondylolisthesis of the
axis with significant translation, and fracture of
costae at level 8", 9t and 10" with hemothorax
on the left side (Fig. 1). Intercostal drainage was
done for hemothorax evacuation. An initial
reduction and stabilization by using Gardner-
Wells tongs (GWT) with 3 kgs of weight was
performed on this patient and followed by a plain

x-ray evaluation 1 day after (Fig. 1). GWT was
applied for 3 days until the operation was
performed.

Computerized tomography (CT) studies showed
that the C-2 body was displaced anteriorly over
C-3. Bilateral fractures of the pars interarticularis
were present, and the lamina is still intact (Fig.
2).

A sagittal T1-weighted magnetic resonance (MR)
image showed widening of the spinal canal at the
level of the C-2 body as a result of its anterior
dislocation, and mild compression of the spinal
cord by the posterosuperior edge of the C-3 body
and C2-3 disc material (Fig. 3 left). A series of
T2-weighted MR images showed increased
signal intensity within intervertebral disc of C2-3,
suggestive of hematoma.

The patient was treated conservatively for
fractures of 8th, 9th, and 10th left costae and
operatively for cervical fracture.

2.2 Operation

The patient was placed in the supine position
with the neck slightly extended. A standard
horizontal incision was made, midway between
the angle of the jaw and the thyroid cartilage. In
this case, C2-3 anterior exposure was obtained,
and a tear of the anterior longitudinal ligaments
and disc disruption were observed. After the C2—
3 discectomy was completed, the cage was filled
with synthetic bone graft and put into the disc
space  with distraction force applied.
Subsequently, the anterior cervical plate was
implanted with compression force applied under
fluoroscopic guidance.
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Fig. 1. Left: Lateral cervical radiograph showing complete anterolisthesis of C-2 over C-3;
Middle: Lateral cervical radiograph with 3 kgs of GWT applied. Translation and angulation
were reduced; Right: thorax radiograph showing left hemothorax
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Fig. 2. Left: CT scan sagittal plane showing anterior displacement. Center: Bilateral fracture of
pars interarticularis. Right: CT 3D, showing C2 over C3 anterolisthesis much more clearly

Fig. 3. Left: MRI T1 sagittal showing mild compression of the spinal cord at level C2-3 and
widening of the spinal canal. Right: T2 MRI of C2-3 reveals a hematoma

Following the anterior surgery, the patient was
put in the prone position. The neck was in slight
flexion with the posterior midline incision to
expose the C1 and C2. The bone graft was wired
from C-1 to C-2 with sublaminar wire cables at
each level and on both sides (Fig. 4). Drainage
was used and a Philadelphia cervical collar was
put on the patient at the end of the procedure
and used for postoperative neck immaobilization
for 6 to 8 weeks.

3. RESULTS AND DISCUSSION

3.1 Results

The postoperative radiograph showed good
reduction and positioning of the implants (Fig. 5).
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One day after surgery, we checked the
neurological status of the patient by physical
examination. There was no significant difference
in the neurological status of the patient between
before and after the operation.

One week after the operation, the patient started
ambulation without any assisted devices (Fig. 6).
There was also normal autonomic function, no
disturbance in defecation or micturition.

3.2 Discussion

Hangman's fractures are uncommonly
associated with neurological impairments or
complications because they decompress the
spinal canal [4,5,6]. As a result, the most
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effective treatment for the unstable hangman's
fracture is still up for debate. Surgical reduction
and stabilization are performed in cases of
severe displacement and instability, usually by
posterior fusion of the upper cervical vertebrae or
anterior fusion of the second and third vertebrae.
The surgical treatment of an unstable hangman's
fractures aims for reduction, stabilization, and
alignment maintenance [7].

Fig. 4. Left: Post-ACDF clinical image of C2-3;
Right: Sublaminar wire of C1-2

Fig. 5. Postoperative radiograph

Fig. 6. Patient started ambulation one week
after the operation

Anterior, posterior, and double approaches are
the three types of surgical interventions [8].
Anterior surgery involves removing the C2 C3
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intervertebral disc, implanting autologous iliac
bone or other materials into the fracture space,
and afterwards fixing the fracture with steel
plates [9,10]. The removal of the disc tissue in
the spinal canal, as well as the excision of the
cataclastic intercalated disc, is a major benefit of
this procedure.l! Simple anterior surgery, on the
other hand, does not reduce the fracture
malposition and frequently needs additional
postoperative external fixation [11].

C2 cervical pedicle screw fixation, combined C2
pedicle and C3 lateral screw fixation, posterior
fixation extended to C1, sublaminar wire, and
occipital cervical fusion are all types of posterior
surgery [12-16]. The posterior approach is used
more often than any other method. This method
could also avoid flexion deformity and correct
local kyphosis [17].

We considered the combination anteroposterior
to achieve a good reduction and stabilization.
The combination of anterior-posterior surgery for
Levine-Edwards types IlI, lIA, and Il results in
strong fixation and immediate stability, which
allows patients to sit up or walk immediately after
surgery and return to normal life as soon as
possible. To achieve a high fusion rate, a bone
graft is used.'® In the anterior approach, an
interbody fusion cage and anterior cervical plate
were required due to the patient's progressive
instability over time due to a young patient
[18].

4. CONCLUSION

In the treatment of unstable Hangman's
fractures, anterior fusion of C2-3 combined with
posterior sublaminar wire fixation of C1-2 is
effective in achieving cervical spinal stability and
offers good clinical outcomes for axial neck pain.
Because of short segment fusion, motion can be
preserved. More research is needed to compare
its clinical and radiological results to those of
other fixation methods.
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