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Abstract

Context: Treatment of Hangman’s fractures is still controversial. Hangman’s fractures Type Il and IlA are
usually treated with surgical procedures. Aim: This study aims at describing the Neurospinal Academy (NSA)
technique as an attempt to achieve an approximation of the fracture line to the axis body, which may be
used for Type Il and IIA patients with severe displacement and angulation. Settings and Design: NSA
technique both pars or pedicle screws are placed bicortically to ensure that anterior surface of C2 vertebral
body will be crossed 1-2 mm. A rod is prepared in suitable length and curve to connect the two screws.
For placing the rod, sufficient amount of bone is resected from the C2 spinous process. C2 vertebral
body is pulled back by means of the screws that crossed the anterior surface of C2 vertebral body.
Materials and Methods: Hangman Il and IIA patient are treated with NSA technique. Result: Angulated
and tilted C2 vertebral body was pulled back and approximated to posterior elements. Conclusions: In
Hangman'’s fractures Type Il and IIA with severe vertebral body and pedicle displacement, NSA technique is an
effective and reliable treatment alternative for the approximation of posterior elements to the C2 vertebral

body, which is tilted, angulated, and dislocated.
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INTRODUCTION

Schneider was the first to introduce the term called
“Hangman’s Fracture”!) Garber suggested the term “traumatic
spondylolisthesis of the axis”? Some authors reported that
different mechanisms initiated traumatic spondylolisthesis of
the atlas that occurs after the trauma and Hangman’s fractures
that occur after execution.>* While, traumatic spondylolisthesis

that usually occurs due to some motor accident is initiated by
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a hyperextension and compression mechanism, fractures caused
due to execution are usually initiated by a hyperextension and
distraction mechanism.

Treatment of Hangman’s fractures is still controversial.
High fusion rates have been reported for Type I fractures
treated with conservative methods such as halo and collar
immobilization. Hangman’s fractures Type II and III are
usually treated with surgical procedures. Surgical techniques
include C1-2 and C2-3 stabilization from a posterior approach
in addition to the anterolateral and transoral C2-3 discectomy
and fusion from an anterior approach.*! Placement of pars
and pedicle screws from a posterior approach can be listed

among the other techniques.”1

This study aims at describing the Neurospinal Academy (NSA)
technique as an attempt to achieve an approximation of the
fracture line to the axis body, which may be used for Type II,
ITA, and III patients with severe displacement and angulation.
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CLASSIFICATIONS OF HANGMAN'’S
FRACTURES

Although several classifications were made to categorize
Hangman’s fractures,*'¥ Effendi et al, divided Hangmans
fractures into three categories based on the mechanism of injury.
Accordingly Type I was defined as injuries resulted from axial
loading with hyperextension, Type II as those resulted from
hyperextension and rebound flexion, and Type III as those
resulted from flexion and rebound extension.'¥ Levine and
Edwards modified Effendi et al’s classification by adding Type
IIA that resulted from flexion and distraction.'$’ Hangman’s
fractures were categorized into the following groups according
to Levine and Edwards’ classification:

Type 1:  Non-displaced fractures with no angulation between C2
and C3 and a fracture dislocation of less than 3 mm,
Type2: Fracture with significant angulation (>11 degrees) and

displacement (>3.5 mm),
Type 2A: Fracture with minimum displacement and significant
angulation (>11 degrees),

Type 3:  Fractures with severe angulation and displacement
associated with unilateral or bilateral C2-3 facet
dislocation.

Treatment

Most Hangman’s fractures can be treated with cervical
immobilization.*'S! Effendi et al,, reported that they used external
immobilization for the treatment of patients with Type I fractures,
while they treated half of the Type II fracture patients with
conservative and the other half with surgical treatment. Pepin
and Hawkins reported that they used conservative methods and
achieved fusion in 95% of the Hangmans fracture patients."*) Pepin
and Hawkins suggested the primary use of halo vest for Hangman’s
fractures and recommended surgery for the long-term nonfusion
group. In their series, Levin and Edwards reported that they treated
Type I, 11, and IIA patients with nonsurgical methods.'! Greene
et al., also reported that external immobilization must be the first

choice of treatment for Hangman’s fractures.!'"!

Figure |:(a and b) Views under repeated scopy controls to ensure
that anterior surface of C2 vertebral body will be crossed 1-2 mm
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Surgical treatment

Surgical treatment must be performed for Hangman’s Fractures,
if fusion could not be achieved despite external immobilization.
Options include anterior C2-3 and posterior C1-3 surgery. Effendi
et al., performed surgery in 42 out of 131 patients. Ten patients
were treated with anterior C2-3 fusion, while 32 patients were
treated from a posterior approach.'] They performed anterior C2-3
fusion in four patients, posterior C1-C3 fusion in two patients and
posterior C2-C4 fusion in one patient they operated.™

Verheggen and Jansen suggested surgical treatment for Type II
and III patients.l'”) They obtained good results for each one of
the 16 patients they operated. Borne et al., performed fixation
by using bilateral posterior screw for axis fractures with a broken
pedicle and obtained fusion in all patients."’

Patients with Type II and III fractures are usually treated
surgically. Dalbayrak et al., operated four patients by using the
pars screw and obtained fusion in all patients.['

NSA technique

The patient is placed on the operating table in prone position
under general anesthesia. C3 skin incision is made under
the occipitocervical junction to dissect the skin and the
subcutaneous tissue. Subperiosteal stripping of the paravertebral
muscles is carried out after dissecting the fascia. Exposure of
upper and lower cervical vertebrae will be useful for orientation.
A suitable point of entry is selected for the placement of C2
pedicle or pars screw.

Forwarding the guide through C2 pars or pedicle opens the
route for the screw under repeated scopy controls to ensure that
anterior surface of C2 vertebral body will be crossed 1-2 mm
[Figure 1a and b]. A probe is used to check whether it is placed
inside the bone. Both screws are placed bicortically. A standard
rod which is used for posterior cervical fixation rod is prepared in
suitable length and curve to connect the two screws [Figure 2a].
For placing the rod, sufficient amount of bone is resected from
the C2 spinous process [Figures 2b, ¢ and 3]. Screw heads are
placed. Through fastening the screw heads under scopy control,
C2 vertebral body is pulled back by means of the screws that
crossed the anterior surface of C2 vertebral body. Then, final
position of the vertebral body is checked [Figure 4a and b]. We

Figure 2: (a) A rod is prepared to connect the two screws
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Figure 3: Bone is resected from the C2 spinous process to place
the rod

Figure 4: (a and b) Final position of the vertebral body is checked
under scopy

have not used traction intraoperatively. But in some cases it may
be useful for the reduction.

DISCUSSION

Hangman’s fractures can usually be treated by nonsurgical
methods.*' Surgical treatment should be considered for patients
with temporal fractures due to a head trauma or for those who
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cannot wear a halo vest or for patients without fusion despite 3
months of conservative treatment. Surgical method to be used for
the treatment of Hangman’s fractures is still controversial.

Effendi et al, reported that within the surgical treatment
group they performed C2-3 anterior fusion in four patients;
whereas, they performed posterior internal fixation and fusion
in 11 patients. Within the same series, anterior procedure was
performed in one of the Type III patients treated surgically, while
four of them were treated from a posterior procedure.'*! Pepin
and Hawkins needed surgical intervention in 5% of the patients
with Hangman’s Fractures, and he performed C2-3 anterior
fusion in four patients; whereas, he performed posterior
C1-C3 fusion in two and posterior C2-C4 fusion in one.'
He recommended posterior C2-3 fusion on patients for whom
surgical treatment was considered.!?)

There is no access to the pediculoisthmic component through
the anterior procedure. However, it enables intervention to
the traumatic C2-3 disc. By using the posterior procedure, on
the other hand, posterior and anterior surface of C2 vertebra
can be approximated and C2-3 segment can be fixed through
the posterior approach. Combined approach using anterior-
posterior procedure enables the fixation of all structures.

Muthukumar performed fusion with C1-3 lateral mass in three
patients with Hangman’s fractures (one Type IIA and two
Type I11) and reported successful results.'*! Alternative methods
include the use of C2 pars and pedicle screw through the
posterior approach. Posterior structures are approximated to the
C2 vertebra by using C2 pars and pedicle screws.”!”) Dalbayrak
et al., reported fusion in each one of the four patients that they
used pars screws.'?) Direct fixation crossing the fracture line
preserves the movement in the C1-2 segment, which is the main

advantage of such an intervention.!'%!!

Verheggen and Jansen reported that they used pedicle screws
and obtained significant results for C2-3 dislocation and
angulation in 15 patients with Type II, IIA, and III Hangman’s
fractures.'”? However, pedicle screws are not recommended
for use in traumatic discs.'>'7”) An effective method is to use
C2 pedicle screws alone or with C3 lateral mass screws for
Type II, IIA, and II fractures.'’ However, in Hangman’s
fractures Type II, IIA, and III with severe displacement and
angulation it is difficult to approximate the posterior elements
to the C2 vertebral body that tilted forward and angulated. The
key to preoperative decision-making is to check the presence of

discoligamentous injury.!'?

In Hangman’s fractures Type II and IIA with severe vertebral
body and pedicle displacement, intraoperative difficulties
arise during the approximation of posterior elements to the
C2 vertebral body, which is tilted, angulated, and dislocated
[Figures S and 6]. We used the NSA technique to treat one
patient with Type II and two patients with Type IIA fractures
[Table 1]. Besides, in one patient it was impossible to use the
halo vest since he had temporal fracture due to head trauma. For
the other two patients we decided to use the NSA technique to
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Table I: Reasons of trauma of the cases, additional pathologies, clinical evaluation of the patients,

and types of Hangman’s fracture

Cases Agelgender Etiology Concomitant Neurological status Hangman’s type
Case | 35/M Car accident Petrosal and right temporoparietal Consciousness, GCS 8. No abnormal Type IIA
fracture and epidural hematoma  neurological findings in extremities
Case2 42/M Car accident Rib fracture and minimal right  Patient was consciente, oriented,  Type IIA
pneumotorax cooperated. GCS |5. Upper and
lower extremities were intact
Case3 25/M Falling from height Lacerations in thoracolumbar  Patient was consciente, oriented,  Type Il
region cooperated. GCS |5. Normal
neurological findings in extremities
M: Male

Figure 5: Preoperative axial computed tomography (CT and MRI)
images of a Hangman’s fracture

Figure 7: Postoperative axial CT images of a Hangman’s fracture

let us pull back the forward tilted vertebra, since we considered
it was impossible to treat these patients with direct pedicle or
pars screws as they had severe forward tilting and angulation in
the C2 vertebral body.

This new technique that we call NSA is quite successful at
the treatment of patients with Hangman’s fractures Type II
and ITIA, who cannot wear a halo vest or who are with severe

forward tilting of the C2 vertebral body, severe displacement

Figure 6: Preoperative sagittal CT images of a Hangman’s fracture
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Figure 8: Postoperative sagittal CT images of a Hangman’s fracture

of the vertebral body, and posterior elements or with severe
angulation. A healthy C2-3 facet joint is required for the NSA
technique. Therefore, Type III may not be eligible. In trauma
cases with unilateral or bilateral pars fractures where it is
impossible to fix the posterior elements to the vertebral body
with a pars screw, this technique will enable the approximation
and fixation of posterior elements by screws placed directly
into the vertebral body. Using this technique, the place for pars
or pedicle screws should be prepared bicortically under scopy
control [Figure 1a and b]. A rod is prepared in suitable length
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Figure 9: Postoperative coronal CT images of a Hangman’s fracture

and curve to connect the two screws [Figure 2]. For placing the
rod, sufficient amount of bone is resected from the C2 spinous
process [Figure 3]. The lamina is pressed anteriorly, while screw
heads are fastened. Through fastening the screw heads under
scopy control, C2 vertebral body is pulled back by means of the
screws that crossed the anterior surface of C2 vertebral body, and
final position of the vertebral body is checked [Figure 4a and b].
In the postoperative control, cervical CT of one of the patients
we operated by using the NSA technique, we observed that the
previously forward-tilted vertebral body could be pulled back by
means of the screws placed bicortically [Figures 7-9].

CONCLUSION

In Hangman’s fractures Type II, IIA, and III with severe
vertebral body and pedicle displacement, NSA technique is an
effective and reliable treatment alternative for the approximation
of posterior elements to the C2 vertebral body, which is tilted,
angulated, and dislocated.
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