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VIEW AND REVIEW

Surgical treatment of traumatic cervical facet
dislocation: anterior, posterior or combined
approaches?

Deslocamentos facetarios cervicais traumaticos: abordagem anterior, posterior ou combinada?

Catarina C. Lins', Diego T. Prado?, Andrei F. Joaquim™®

ABSTRACT

Surgical treatment is well accepted for patients with traumatic cervical facet joint dislocations (CFD), but there is uncertainty over which
approach is better: anterior, posterior or combined. We performed a systematic literature review to evaluate the indications for anterior
and posterior approaches in the management of CFD. Anterior approaches can restore cervical lordosis, and cause less postoperative pain
and less wound problems. Posterior approaches are useful for direct reduction of locked facet joints and provide stronger fixation from a
biomechanical point of view. Combined approaches can be used in more complex cases. Although both anterior and posterior approaches
can be used interchangeably, there are some patients who may benefit from one of them over the other, as discussed in this review. Surgeons
who treat cervical spine trauma should be able to perform both procedures as well as combined approaches to adequately manage CFD and
improve patients’ final outcomes.
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RESUMO

O tratamento dos deslocamentos facetéarios cervicais traumaticos (DFC) é preferencialmente cirtrgico, conforme a literatura pertinente,
mas héa davidas quanto a melhor forma de abordagem da coluna: anterior, posterior ou combinada. Realizamos revisao sistematica para
avaliar as indicagoes da abordagem anterior e da posterior nos DFC. A abordagem anterior permite restaurar a lordose cervical, com menor
dorno p6s-operatério e menos problemas relacionados a ferida cirtrgica.Aabordagem posterior permite reducao direta dos deslocamentos,
bem como pode resultar em uma fixacéo biomecanicamente mais robusta. Acessos combinados sao usados em casos complexos. Embora
ambas possam ser usadas, ha alguns pacientes que possivelmente se beneficiem preferencialmente de uma abordagem ao invés da outra,
como discutido no presente manuscrito. Cirurgioes de coluna devem ser habilitados a realizar ambos os procedimentos para melhor os
resultados do tratamento dos DFC.

Palavras-chave: coluna vertebral; luxacoes; fraturas dsseas; cirurgia.

Anatomically, the cervical spine can be divided in two
distinct regions: the craniovertebral junction, from the oc-
ciput joint to the axis, and the subaxial cervical spine, which
encompass injuries from C3 to C7"*3 About 50% of all cervi-
cal spine injuries are located between C5 and C7, the most
affected segment®.

Cervical spine injuries are common as a result of a grow-
ing number of high energy accidents. Surgical treatment of
subaxial cervical spine injuries is important for restoration
and protection of the spinal cord and nerve roots, reestab-
lishing cervical alignment and also to restore spinal stability'.

Unilateral and bilateral facet dislocations are quite com-
mon in the setting of subaxial cervical trauma. Considering
the neurological status in unilateral facet dislocations, 25%
of the patients are neurologically intact, 37% have radicu-
lar deficits, 22% have incomplete deficits and about 15% are
tetraplegic®. Bilateral facet dislocation is associated with
significant soft tissue damage and a higher incidence of
neurological deficits compared with unilateral facet dislo-
cation®. These lesions are highly unstable and early reduc-
tion is recommended to decompress the spine and improve
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Although the literature supports that both anterior
and posterior stabilization have similar clinical outcomes
with good surgical results, there are advantages and dis-
advantages of one over the other in the management of
facet dislocations®”.

In an attempt to provide evidence of the best manage-
ment of cervical facet dislocation (CFD), we performed a sys-
tematic literature review of the treatment of these injuries,
discussing the surgical indications of the anterior and poste-
rior approaches.

METHODS

A manual search in the PubMed database for articles
based on following keywords was performed: “dislocation’,
“fracture”, “cervical spine”, “anterior”, “posterior”, “treatment”,
and “surgery”. Only articles about subaxial cervical spine
(C3to C7) were included, when discussing treatment of cervi-
cal spine facet dislocation and advantages of each approach.
We also searched for articles comparing the clinical outcome
of anterior vs posterior cervical spine fixation for treating fac-
et dislocation. There was no time restriction for the search.
Clinical articles as well as literature reviews were included if
they discussed the treatment of facet joint dislocation.

Study quality assessment

The level of evidence of the selected studies was classi-
fied according to the criteria adopted by the North American
Spine Society, adapted from the Oxford Centre for Evidence-
Based Medicine

1) Level I: High quality randomized trial or prospective
study; testing of previously developed diagnostic criteria on
consecutive patients; sensible costs and alternatives; values
obtained from many studies with multiway sensitivity analy-
ses; systematic review of Level I randomized controlled trials
(RCTs) and Level I studies.

2) Level II: Lesser quality (RCT); prospective comparative
study; retrospective study; untreated controls from an RCT;
lesser quality prospective study; development of diagnostic
criteria in consecutive patients; sensible costs and alterna-
tives; values obtained from limited studies; with multiway
sensitivity analyses; systematic review of Level II studies or
Level I studies with inconsistent results.

3) Level III: Case control study (therapeutic and prog-
nostic studies); retrospective comparative study; study of
nonconsecutive patients without consistently applied ref-
erence ‘gold” standard; analyses based on limited alterna-
tives and costs, and poor estimates; systematic review of
Level III studies.

4) Level IV: Case series; case control study (diagnostic
studies); poor reference standard; analyses with no sensitiv-
ity analyses.

5) Level V: Expert opinion.
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RESULTS

Initial treatment of patients with spinal cord injury (SCI)
includes the ABCDE protocols of the Advanced Trauma Life
Support®®. After clinical screening and patient stabilization,
the radiological diagnosis of cervical spinal trauma is made,
preferably with a 3D computed tomography (CT) scan with
triplanar reconstruction and complemented with magnetic
resonance imaging (MRI) when necessary®. Once the radio-
logical diagnosis of a CFD is made, early reduction may be ad-
visable to avoid additional injury or even improve neurological
outcome when SCI is present. According to the results of the
Surgical Timing in Acute Spinal Cord Injury Study (STASCIS),
a multicenter international prospective cohort study, early
reduction (with traction or early surgery — < 24 hours) indi-
cated a higher rate of neurological improvement compared
with late decompression (> 24 hours). A total of 182 patients
had early surgery compared with 131 patients with late pro-
cedures'. After six months, 19.8% of the patients in the early
group had at least a 2 grade improvement on the American
Spine Injury Association Impairment Scale compared with
8.8% rate of improvement in the late decompression group
(odds ratio - 2.57, 95% confidence interval: 1.11 to 5.97)™.
According to this study, early decompression added no in-
crease in complication, with a more favorable neurological
outcome (Level of Evidence: IT)™.

Cervical facet joint dislocation is generally managed sur-
gically. The Subaxial Injury Classification System and Severity
Score (SLICS) suggests that a unilateral or bilateral facet dis-
location must be managed surgically, even in the absence of
SCI (Level of Evidence: III)'*!"'%, Conservative management is
associated with a high incidence of recurrent instability and
long-term pain and disability (Level of Evidence: III)!6!"181920,
Thus, surgical fixation has become increasingly favored for uni-
lateral facet lesions, particularly those that are displaced (Level
of Evidence III) 117181920 Tn patients with cervical dislocations,
early closed traction may play a role in the treatment, since up
to 70% of the dislocations can thereby be reduced with exter-
nal traction (Level of Evidence: IIT)'*'"'81%, Although the ben-
efits of preoperative traction and reduction compared to open
reduction need further studies, this treatment modality may
provide early decompression of the neural tissue and also fa-
cilitate surgery, especially in centers where spine surgeons are
not available full time. A cervical spine MRI may be obtained
prior to the procedure to rule out a cervical disc herniation,
but traction can be safely performed in awake patients with
close clinical monitoring of the neurological status even with-
out a cervical MRI (Level of Evidence: III)**. Typically, the ini-
tial weight is 2.5 kg/per injury level and can be performed in
neutral, flexion or extension position, according to injury char-
acteristics"*". The patient should be followed clinically and ra-
diologically (with lateral cervical radiography performed in the
bed) until reduction is obtained. The main purpose of traction
is to obtain and maintain closed reduction in lateral cervical



spine radiography. The risks of the procedure include over dis-
traction and neurological deterioration secondary to compres-
sion of the spinal cord over an unnoticed herniated disc or a
bone fragment. The technique is done with the patient in a su-
pine neutral position and infiltration after local asepsis, and is
best performed in an intensive care unit with a specific bed
for traction. The pins are then positioned just below the su-
perior temporal line, avoiding the temporal muscle and the
temporal artery. To obtain flexion or extension, they may be
placed asymmetrically, which can be especially useful for uni-
lateral dislocations. Flexion and contralateral rotation are rec-
ommended for closed reduction of unilateral facet dislocation.
Once the reduction is achieved, it must be kept in traction-in-
line with weights from 7.5 to 10 kilograms, and some degree
of extension, until definitive surgical fixation. This procedure
is not recommended in patients whose examination is unreli-
able (such as obtunded patients or those who are in a coma)
and in those with distractive injuries such as atlantoaxial or
occipto-cervical dislocation'*.

Anterior cervical approaches

Advantages and indications

Anterior approaches can maintain or restore cervical lor-
dosis and also may cause less postoperative pain than pos-
terior cervical surgeries (Level of Evidence: III).** Anterior
approaches have the advantages of supine position, less sur-
gical trauma, and direct anterior decompression of neural el-
ements, such as a disk herniation or an anterior located bone
fragment (Level of Evidence: III)*.

Kwon et al. reported that patients treated with ante-
rior cervical discectomy and fusion (ACDF) for unilateral
facet fracture-dislocation had slightly less pain in the post-
operative period, a lower rate of wound infection, a higher
rate of radiological bone union, with a better cervical align-
ment compared with those treated with a posterior approach
(Level of Evidence: I1)°.

An anterior cervical approach is recommended for a
disc herniation in patients without a complete neurologi-
cal deficit as it allows direct decompression, avoiding neu-
rological deterioration with an eventual indirect decompres-
sion achieved with a posterior laminectomy*'**". In the past,
this was an absolute indication for an anterior approach, but
Nakashima et al. reported a series of 40 patients with trau-
matic cervical herniation treated by a posterior approach
without need of anterior cervical surgery, suggesting that the
risk of neurological deterioration may be less than reported
previously (Level of Evidence: III)*.

Many different surgical techniques have been described
to reduce facet dislocations using an anterior approach®.
After disk and posterior ligament resection, distractor pins
are inserted. Distractor placement results in local kypho-
sis, unlocking the posterior facet joints with some addition-
al posterior force applied to the vertebral body. In unilateral

dislocation, the pins are placed in a similar fashion but with
additional coronal separation to open room for rotation.
After distraction, which may release the facet joints, some
gentle posterior force may be applied in the rostral vertebral
body, reducing the locked joint and recovering articular con-
gruence'®. An alternative maneuver for reducing a locked fac-
etjoint is continuous intraoperative external cranial traction.
After disc removal, the use of a Cobb elevator in the inter-
body space can also be utilized to move away the dislocated
facets, making the reduction easier. Most of the time, ante-
rior cervical discectomy and interbody fusion are sufficient
to remove the disk fragment present in the canal, even when
some caudal or cranial migration is present"*.

If the dislocation could not be reduced after an anteri-
or approach, the patient must be turned prone with a direct
partial facetectomy, reduction and subsequent posterior fixa-
tion. An additional anterior procedure may offer a stronger
fixation in such cases and should be considered at the sur-
geons discretion, potentially restoring the loss of disc space
and maintaining some degree of cervical lordosis.

Contra-indications and disadvantages

Potential disadvantages may include postoperative dys-
phagia, esophageal injury and difficulty in achieving facet re-
duction in some cases, especially chronic dislocations (Level
of Evidence: IIT)"'¢!"1°, Postoperative dysphagia is related to
manipulation and retraction of the esophagus during cervi-
cal procedures.” Therefore, procedures with extended dis-
section, longer duration of surgery, multilevel spinal fusion,
and postoperative pre-vertebral thickness, increase the risk
of postoperative dysphagia®. This may be due to intralumi-
nar esophageal pressure and esophageal mucosal ischemia®.
Dysphagia has also been considered to be caused by the plate
prominence and thickness®. Some other factors that may re-
sult in swallowing dysfunction after cervical spine surgery
are pain, muscle spasm and immobilization in a cervical col-
lar. Furthermore, dysphagia may be present before surgery
due to osteophytes of the vertebral bodies®. Esophageal in-
juries are catastrophic and early surgical consultation is rec-
ommended, keeping patients on fast until an esophageal sur-
geon evaluates the patient.

In general, the surgical results of anterior cervical
spine surgeries are perceived to be favorable. However, dif-
ficulties in reduction and in securing rigid fixation are the
main drawbacks*?*.

A potential problem after ACDF is postoperative kypho-
sis. Johnson et al. performed a radiological review of 87 pa-
tients with unilateral or bilateral dislocations with facet or
fracture/dislocation treated with anterior cervical discecto-
my, fusion, and plating®. They reported a loss of postopera-
tive cervical alignment in 13% of patients with fracture fac-
et subluxation treated by ACDF due to mechanical failure
of posterior elements, especially in distractive lesions (Level
of Evidence: III)*. Concern about the mechanical failure
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of flexion/distraction injuries should be high when they
are associated with fractures of both facets and endplate.
Endplate fracture was associated with both mechanical fail-
ure and nonunion*. Using longer screws and prescribing a
rigid cervical collar may be useful in more unstable cases to
avoid postoperative kyphosis after ACDF for treating CFD.

Posterior cervical approaches

Indications and advantages

Posterior approaches, on the other hand, may provide
direct reduction of dislocations and stronger constructions,
which can be interesting for patients with poor bone qual-
ity, such as those with ankylosing spondylitis or osteoporo-
sis (Level of Evidence: III)'>'*%, Although there is little data
about the incidence of dysphagia after posterior approaches,
Radcliff et al. compared the incidence of dysphagia after pos-
terior vs anterior cervical approaches®. They reported that
the posterior surgeries had an incidence of 11% compared
with 61.5% after an anterior cervicotomy (Level of Evidence:
III)*. However, posterior approaches may add some risk of
neurological deterioration in patients with anterior compres-
sion and at least some degree of neurological preservation.
Posterior approaches are less likely to restore cervical lordo-
sis than anterior approaches and absence of a normal cervi-
cal alignment may have a negative influence in the long term
outcome (Level of Evidence: III)!522,

Posterior approaches based on rigid fixation techniques
with lateral mass screws or pedicular screws are a good alter-
native for treating distractive and rotation injuries using re-
duction maneuvers that can be applied directly to realign the
spine®¢’¥. Additionally, patients with posterior bone com-
pression associated with facet dislocation, such as a lamina
fragment into the canal, can be managed successfully using a
posterior approach.

Duggal et al.*' conducted a study where unilateral facet
dislocation was created in the cervical spine of human ca-
davers. The specimens were instrumented sequentially with
screws and plates, and studied to determine the biomechan-
ical differences between the anterior and posterior fixation
and the stabilization of a unilateral facet cervical dislocation
reduction. It was found that lateral mass plating was more ef-
fective in limiting motion than anterior plating in unilateral
facet dislocation.

Contra-indications and disadvantages

Posterior reduction of a CFD is a relative contra-indica-
tion in patients with an anterior spinal cord compression,
such as a disc herniation, with an intact or residual neurolog-
ical function, given the risk of deterioration during the reduc-

tion maneuver*?

. Clinically unstable patients may also have
problems with an operation in the prone position, as well as
an increased risk of wound complications compared with an-

terior surgery’.

Arg Neuropsiquiatr 2016;74(9):745-749

Combined cervical approaches (antero-posterior,
postero-anterior or even postero-antero-posterior
or antero-postero-anterior approaches)
Indications and advantages

The combined approach provides the strongest fixation,
significantly limiting motion®”. A combined fixation for cer-
vical dislocation increases the fusion rate, although without
the additional advantage for neurological recovery (Level of
Evidence: III)®. A combined approach may be considered
for patients with chronic injuries associated with pseudoar-
throsis or cervical misalignment, when an osteotomy may
be required to restore cervical alignment and neural decom-
pression. Patients with poor bone quality, such as those with
osteoporosis, ankylosing spondylitis or other chronic condi-
tions, may also be candidates for a combined approach.

Contra-indications and disadvantages

In our search, we could not find any absolute contra-
indication for a combined approach. However, benefits of a
combined approach must be weighed against the risk of an
additional surgery and increasing morbidity related to each
approach as well as increasing surgical costs.

DISCUSSION

The choice of anterior, posterior or a combined cervical
approach is important for the treatment of traumatic CFD.
Although good surgical outcomes can be obtained with all
techniques, there are specific situations in which one may
preferentially be used instead of the other. Although based
on expert opinion and poor evidence studies, some authors
recommended that the best approach is chosen based on
the site of spinal cord compression, the presence of addi-
tional bone fracture (in the vertebral body or in the posterior
bone elements) and the surgeon(s) preference/expertise*>¢”.
When a posterior cervical approach is planned, a preopera-
tive MRI is recommended to evaluate a relevant disc hernia-
tion and anterior cord compression. In such cases, an ante-
rior approach would be preferable.

We found only two studies comparing anterior vs posteri-
or approaches for CFD. Brodke et al.® compared the outcome
of 52 consecutive patients with unstable cervical spine inju-
ries who were randomly chosen to receive anterior vs pos-
terior stabilization and fusion. Patients who were neurologi-
cally intact or with only cervical radiculopathy, or patients
who required a specific approach for reduction or decom-
pression were excluded. The authors reported no significant
differences in neurological recovery, fusion rates or long-
term complaints in both chosen approaches®. There were no
differences in patient-reported outcome measures. The au-
thors concluded that either prior or subsequent fixation ap-
proaches are valid and secure techniques for the treatment
of cervical dislocation®. Similarly, Kwon et al. performed a



prospective randomized controlled study using 42 patients
with unilateral facet fracture, dislocation, or fracture-disloca-
tion between C3 and T1 levels®. Patients underwent an ACDF
or posterior fixation (Level of Evidence: II). They concluded
that both techniques were effective and had similar out-
comes, even though patients who underwent anterior sur-
gery had a higher rate of fusion and less postoperative pain
and wound problems than patients treated with a posterior
approach. Both studies suggested the safety of anterior and
posterior approaches to treat cervical dislocations.
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