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Traumatic Facet dislocation

Haseeb Elahi, Farmanul Hagq, Bilal ud din, Faraz Ahmad Khan, Latif Khan, Muhammad Ismail,
Abid ullah, Sadaf Saddiq

Abstract

Aim: The aim of this study is to evaluate and compare the clinical and radiological outcomes
of anterior cervical discectomy and fusion (ACDF) versus lateral mass screws (LMS) in the
treatment of subaxial cervical facet dislocation.

Material and Methods: A retrospective analysis was conducted on 118 patients with subaxial
cervical facet dislocations, divided into two groups: 56 patients treated with lateral mass
screws and 62 patients treated with anterior cervical discectomy and fusion. Pre-operative and
post-operative neurological statuses were assessed using the ASIA score, and functional out-
comes were measured using the Neck Disability Index (NDI). Bony union rates and complica-
tions were also evaluated.

Results: In the lateral mass screws group, 50% of patients were in Grade E pre-operatively, and
45.45% maintained Grade E post-operatively. The mean NDI was 21£19.44. In the anterior
cervical discectomy and fusion group, 43.5% were in Grade A pre-operatively, with significant
improvements post-operatively, as all patients in Grades C and D improved to Grade E. The
mean NDI was 14.5£11.9, indicating lower disability. The anterior cervical discectomy and
fusion group achieved an 85.4% bony union rate, with dysphagia as the most common compli-
cation. Previous literature corroborates these findings, showing significant improvements in
neurological function and NDI scores for both methods.

Conclusion: Both anterior cervical discectomy and fusion and LMS are effective in treating
subaxial cervical facet dislocation, with anterior cervical discectomy and fusion showing supe-
rior functional outcomes and higher bony union rates. LMS provides reliable stabilization and
significant functional improvements. Future prospective studies with larger sample sizes and
longer follow-up periods are essential to validate these findings further and optimize treat-
ment strategies for cervical spine injuries.

Keywords: Anterior Cervical Discectomy and Fusion (ACDF), Lateral Mass Screws (LMS),
subaxial cervical facet dislocation, ASIA score, Neck Disability Index (NDI), bony union,
complications

Introduction:

In the past 20 years, there has been a notable rise
in the frequency of high-energy trauma result-
ing in severe lower cervical fractures and dislo-
cations, especially in vehicle accidents and falls.
This has resulted in a high mortality and disabil-
ity rate."” Most of the anterior, middle, and pos-
terior cervical spine structures are destroyed in
severe lower cervical fractures and dislocations.

Additionally, there is a loss of normal spinal

sequence, a complete or partial rupture of the
injured segment ligaments, and a loss of inter-
vertebral stability. These findings are frequently
accompanied by varying degrees of cervical
medullary injury.>* The rehabilitation of cervical
medulla function should be supported by clini-
cally correcting the spinal deformity as soon as
possible, restoring the spinal sequence, relieving
the spinal cord compression, and preventing or

minimizing further spinal cord injury.**



In terms of anatomy, the cervical spine can be di-
vided into two areas: the subaxial cervical spine,
which includes lesions from C3 to C76, and the
craniovertebral junction, which extends from
the occiput joint to the axis. The most afflicted
section of the cervical spine is between CS and
C7, where around 50% of all injuries occur.”

Surgical procedures like Anterior Cervical Dis-
cectomy Fusion (ACDF) and Lateral Mass
Screw (LMS) are frequently explored for re-
storing cervical alignment and stability in situa-
tions of cervical trauma leading to facet disloca-
tion. When treating facet dislocation in cervical
trauma, two surgical techniques are used: An-
terior Cervical Discectomy Fusion (ACDF)
and Lateral Mass Screw (LMS). By removing
the injured disc and fusing the adjacent verte-
brae, ACDF surgery decompresses the cervical
spine’s spinal cord and nerve roots. In contrast,
LMS is a fixation method that stabilizes the cer-

vical spine.®’

The safety and effectiveness of cervical pedicle
screw fixation and Anterior Cervical Discecto-
my Fusion in combination with LMS have been
compared in a number of studies. According
to these studies, facet dislocation can be effec-
tively treated with either approach; however, the
choice of fixation technique will vary depending
on a number of criteria, such as the extent of the
damage and the general health of the patient.'"!

Anterior Cervical Discectomy Fusion (ACDF)
is a surgical procedure commonly used to treat
cervical spine conditions such as facet disloca-
tion. The approach involves accessing the cervi-
cal spine from the front of the neck, removing
the affected disc or bone spurs, and fusing the
adjacent vertebrae with a bone graft. Indica-
tions for Anterior Cervical Discectomy Fusion
include cervical radiculopathy, myelopathy, and
instability due to facet dislocation. Contraindi-
cations may include severe osteoporosis, active
infection, or significant instability beyond the
affected levels. While Anterior Cervical Discec-
tomy Fusion is generally effective in relieving
symptoms and restoring stability, complica-
tions such as adjacent segment degeneration,
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dysphagia, and pseudoarthrosis can occur post-
operatively.!® While Lateral Mass Screw (LMS)
fixation is another surgical option for address-
ing facet dislocation in the cervical spine. This
procedure involves the placement of screws into
the lateral masses of the cervical vertebrae, pro-
viding stability and alignment. LMS is indicated
for cases of traumatic facet dislocation with sig-
nificant instability or deformity. Contraindica-
tions may include inadequate bone quality or
abnormal anatomy that precludes safe screw
placement. LMS is known for its ability to re-
store cervical alignment and stability effectively.
However, complications such as screw malposi-
tion, hardware failure, and nerve injury are risks
associated with this procedure."

Thus, when comparing Anterior Cervical Dis-
cectomy Fusion and LMS in patients with facet
dislocation in cervical trauma, there are several
concerns worthy of consideration. Regarding
effectiveness, both procedures are used to treat
cervical deformity and instability. Although no
significant difference between the two can be
identified in terms of efficacy, LMS may pro-
vide better control in the case of multiplanar
deformity. The recovery period and possible
needs for postoperative care are mostly similar
for Anterior Cervical Discectomy Fusion and
LMS, independent of which level of the spine
is operated on since both surgeries involve im-
mobilization and physical therapy. Potential
benefits, recurrence rate, long-term results, and
patient satisfaction are, however, still debatable,
as some studies pointed out that LMS results in
better fusion rates and decreased adjacent seg-
ment degeneration as compared to Anterior
Cervical Discectomy Fusion. Other factors that
should determine the kind of surgery to be used
between Anterior Cervical Discectomy Fusion
and LMS include the patient’s desire, the sur-
geon’s skill, and the unique cervical spine facet
dislocation.

This study aims to compare the two surgical
approaches, examining their procedures, indi-
cations, outcomes, and complications. Under-
standing the nuances of Anterior Cervical Dis-
cectomy Fusion and LMS can provide valuable
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Table:
NDI Score Disability
0-4 No disability
S5-14 Mild disability
15-24 Moderate disability
25-34 Severe disability
35-50 Complete disability
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insights for clinicians in choosing the most ap-
propriate treatment for patients with cervical
facet dislocation.

Material and Methods:

This retrospective study compares two surgical
methods for treating sub-axial cervical facet dis-
location: Anterior Cervical Discectomy Fusion
(ACDF) and Lateral Mass Screw (LMS) fixa-
tion. We evaluated 118 patients who presented
at the Orthopaedics and Spine Centre, Ghurki
Trust Teaching Hospital, Lahore, between
March 2015 and October 2022. The patients
were divided into two groups: those who under-
went LMS fixation (56 patients) and those who
underwent ACDF (63 patients).

Patients included in the LMS group had sub-ax-
ial cervical spine bilateral facet dislocation man-
aged by a standard posterior midline approach
and LMS fixation using the Margerl technique.
Their ages ranged from 13 to 70 years.

118

Patients included in the Anterior Cervical Dis-
cectomy Fusion group had sub-axial cervical
spine facet dislocation managed by Anterior
Cervical Discectomy Fusion with tricortical
iliac crest autograft and Casper plate within 24
hours of presentation. Inclusion criteria were
post-traumatic sub-axial cervical spine facet dis-
location managed within 24 hours and availabil-
ity for follow-up. Inclusion criteria were bilateral
facet dislocation with intact facets,post-traumat-
ic sub-axial cervical spine facet dislocation pa-
tients managed within 24 hours and fit for sur-
gery with no prolapsed anterior disc. Exclusion
criteria included fractures of cervical facets, pre-
vious neck surgery, infection, tumors, or those

not fit for surgery.

Both groups underwent similar preoperative
evaluations, including a detailed history, physi-
cal examination with a complete neurological
assessment using the ASIA score, and radiologi-
cal assessments with plain anteroposterior and
lateral views of the cervical spine, thin-slice heli-
cal CT scans, and MRI for soft tissue integrity.

For the LMS group, patients were positioned
prone under general anesthesia. A posterior
midline approach was used, and LMS fixation
was performed using the Margerl technique. The
cervical facets were intact, and the dislocation
was managed through this posterior approach.

For the Anterior Cervical Discectomy Fusion
group, patients were positioned supine on a ra-
diolucent table under general anesthesia. The
Robinson and Southwick approach with a trans-
verse skin incision was used. The disc material
was removed, endplates were prepared with a
high-speed bur, and facet dislocation was re-
duced by gentle traction. A tricortical iliac crest
graft was placed in the disc space, and a Casper
plate was applied and secured with unicortical
screws. Post-operatively, a Philadelphia collar
was applied for 6 weeks.

Post-operative Evaluation and Follow-Up:
Functional outcomes were measured by the
Neck Disability Index (NDI)13 at the last fol-

low-up for both groups. The Neck Disability In-
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Table 1: Demographic and clinical characteristics of patients

Parameters LMS Group ACDF Group ‘I:alue
Total Patients 56 62
Gender (Male/Female) 42/14 49/13
Mean Age (years) 39+17.02 (13-70) 34.8+11.5(15-64) .0603
Follow-up Time (months) N/A 18.6£5(3-9)
Type of Facet Dislocation N/A 30 unilateral, 32
bilateral
Preoperative Neurology (ASIA)
Grade E 50% 19.40%
Grade D 30% 37.10%
Grade C 10% - <.05
Grade B 5% -
Grade A 5% 43.50%
Postoperative Neurology (ASIA)
Intact (Grade E) 45.45% 83.90%
Partial Loss (Grade C) 31.82% 16.10% <.05
Complete Loss 22.73% 0%
Neck Disability Index (NDI) 21 +19.44 14.5+11.9 .029
No Disability 22.73% -
Mild Disability 50.00% -
Moderate Disability 18.18% -
Severe Disability 4.55% -
Complete Disability 4.55% -
Bony Union N/A 85.40%
Complications N/A Dysphagia (most
common)

dex is a ten-item questionnaire that measures a
patient’s disability due to neck pain, with scores
indicating varying degrees of disability. Pre- and
postoperative neurological status was evaluated
using the ASIA score."* Follow-up assessments
were conducted at 3 and 9 months to assess clin-
ical and radiologic results. Data were recorded
and analyzed using SPSS version 27, with sig-
nificant findings reported at a p-value of 0.0S.

Results:

The study included a total of 118 patients, with
56 in the LMS group and 62 in the ACDF group.
The mean Age of patients in the LMS group
was 39+17.02 years, while the mean Age in the
ACDF group was 34.8%11.5 years. The major-
ity of patients were male in both groups, with
75% in the LMS group and 79.0% in the ACDF

group.
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Pre-operative neurological status was assessed
using the ASIA score. In the LMS group, 50% of
patients were in Grade E, 30% in Grade D, 10%
in Grade C, 5% in Grade B, and 5% in Grade A.
Post-operatively, 45.45% of patients maintained
intact neurological function, while 22.73% ex-
perienced complete loss, and 31.82% had partial
loss. In the ACDF group, pre-operative neurolo-
gy was Grade E in 19.4% of patients, Grade D in
37.1%, and Grade A in 43.5%. Post-operatively,
all patients in Grades C and D improved to E,
and 10 patients with Grade A changed to C, with
no neurological deterioration reported.

The mean NDIin the LMS group was 21+£19.44.
In terms of disability levels, 22.73% had no dis-
ability, 50% had mild disability, 18.18% had
moderate disability, 4.55% had severe disability,
and 4.55% had complete disability. In the ACDF
group, the mean NDI was 14.5£11.9, indicating
a lower level of disability compared to the LMS

group.

Bony union was achieved in 85.4% of patients in
the ACDF group, while the most common com-
plication was dysphagia. Data on bony union
and specific complications were not reported
for the LMS group.

Discussion:

The cervical spine typically exhibits anterior,
middle, and posterior column injuries, facet
joint locking, poor stability, and anterior and
posterior cervical medullary compression in
cases of severe lower cervical dislocation frac-
tures.” In order to fully decompress the spinal
canal, restore the cervical spine’s natural curva-
ture and intervertebral height, and reconstruct
anterior, middle, and posterior cervical spine
stability, combined anterior and posterior cer-
vical surgery is necessary for cervical spinal ste-
nosis."" The direction of the compression on the
spinal cord, the location of the cervical fracture,
and the stability of the spine following dam-
age all influence the surgical strategy. We must
strictly follow the surgical indications, carefully
evaluate the pre-operative imaging data and pa-
tient symptoms, pay particular attention to the
intervertebral disc injury and the unstable seg-
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ments and sites, and perform targeted decom-
pression, repositioning, and fixation in order to
minimize surgical trauma and accomplish the
surgical goal. This will provide patients with a
reliable assurance for both their short- and long-
term rehabilitation.

In the present analysis, the Anterior Cervical
Discectomy Fusion group had a younger patient
population with a mean age of 34.8 £11.5 years,
compared to the Lateral Mass Screw group at
39+17.02 years. This age difference may reflect
the surgeons’ tendency to offer more complex
procedures like Anterior Cervical Discectomy
Fusion to younger, healthier patients. The pre-
dominance of male patients in both groups is
consistent with the epidemiology of cervical
spine trauma.'® Jiang et al. also reported a pre-
dominance of male patients in their study on
subaxial cervical facet dislocations."”

Our study showed a diverse range of preopera-
tive ASIA scores. In the ACDF group, 43.5% of
patients were in Grade A, 37.1% in Grade D, and
19.4% in Grade E. In the LMS group, 50% were
in Grade E, 30% in Grade D, and 10% in Grade
C. This is consistent with Premkumar18, who
reported 16 patients in Grade A, 10 in Grade B,
and 12 in Grade C.

Post-operatively, in the ACDF group, all patients
in Grades C and D improved to Grade E, and 10
patients with Grade A changed to Grade C. In
the LMS group, 45.45% of patients maintained
Grade E, 31.82% had a partial loss (Grade C),
and 22.73% had a complete loss. Jiang et al.
(2022)17 found no neurological deterioration
post-surgery, with significant improvements in
ASIA scores, similar to our ACDF group find-
ings. Kim et al.19 also reported significant post-
operative improvements in ASIA scores for pa-
tients treated with LMS.

The mean NDI score in the ACDF group was
14.5+11.9, indicating lower disability compared
to the LMS group’s mean NDI of 21£19.44.
Sellin et al.* reported a mean postoperative
NDI of 5.3 (n=6), indicating mild impairment.
Mcafee et al. found significant improvements in
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NDI scores post-LMS treatment, with a mean
preoperative NDI of 56+25 improving to 19+12

post-operatively.”!

The ACDF group achieved a bony union rate of
85.4%. Brodke et al. reported similar fusion rates
in their comparison study of anterior vs. posteri-
or stabilization methods, with no significant dif-
ferences between the two approaches.”” Hussein
et al. documented successful fusion in all cases
with LMS fixation, supporting the reliability of
LMS in achieving stable cervical spines.*

The most common complication in the ACDF
group was dysphagia. Premkumar also reported
dysphagia as a frequent postoperative complica-
tion.'® Kim et al."” noted no significant compli-
cations with LMS, except for two cases where
screws were partially pulled out.

Anissipour et al.** conducted the study, and the
findings revealed that Ten patients (28%) had
complete tetraplegia (ASIA A) and 10 patients
(28%) had an incomplete spinal cord injury
(ASIA B, C,D) on admission. Of the 10 patients
with complete tetraplegia, 5(50%) had an im-
provement in their ASIA score post-operatively.
Of the 10 patients with incomplete spinal cord
injury, 5(50%) had an improvement in their
ASIA score post-operatively underwent ACDE.

Our study’s retrospective nature, limited sample
size, and single-center focus are acknowledged
limitations. In spite of this, our study is the first
to look into the radiographic and clinical results
of two similar surgeries (ACDF vs. LMS), and
preliminary findings are encouraging. To over-
come these restrictions and confirm the findings
of this investigation, more prospective random-
ized trials are required.

Conclusion:

ACDF provides better clinical and functional
outcomes for patients with sub-axial cervical
facet dislocation. While LMS fixation remains a
viable option, ACDF’s advantages in neurologi-
cal recovery and lower disability make it a more
favorable choice in appropriate cases. Contin-
ued research and longer follow-up studies are
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necessary to further validate these findings and
optimize treatment strategies for cervical spine
injuries.
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