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Study Design. Retrospective Survey Analysis.

Objective. To explore surgeon preference inthe choice
of surgical approach inthe treatment of traumatic cervical
facet dislocations.

Summary of Background Data. The choice of surgical
approach in the treatment of traumatic cervical disloca-
tions is highly variable and maybe influenced by a variety
of factors. The purpose of this study was to examine
inter-rater reliability in choice of surgical approach.

Methods. Twenty-five members of the Spine Trauma
Study Group evaluated 10 cases of traumatic cervical
dislocations. Evaluation of the case as a unilateral or bi-
lateral injury and surgeon interpretation of the presence
of a disc herniation as well as preferred surgical approach
were assessed.

Results. Only slight agreement was observed among
surgeons in the choice of surgical approach (Kappa <
0.1). This improved slightly when patients were assumed
to have a complete spinal cord injury (Kappa - 0.15).
Surgeons used more anterior approaches either alone or
as the first stage in a combined approach when a disc
herniation was present regardless of neurologic status of
the patient. When a patient was neurologically intact, an
anterior approach was more common than a posterior
approach even when a disc herniation was not present.
Combined approaches were preferred for the treatment
of bilateral facet dislocations.

Conclusion. The poor agreement on the treatment of
these injuries likely reflects a combination of factors in-
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eluding surgeon training and experience. Treatment de-
cisions are likely to be affected by the neurologic status of
the patient, interpretation of a disc herniation, and the
classification of the injury as a unilateral or bilateral in-
jury.

Key words: cervical facet dislocation, traumatic, surgical
approach, Survey Study. Spine 2008;33:E188-E193

The surgical treatment of traumatic cervical facet dislo-
cations is highly variable.1 This may be due to a number
of factors including a lack of standardized imaging pro-
tocols,2-6 variable interpretation of advanced imaging
studies used to assess the features of the spinal canal,
spinal cord compression and the presence or absence ofa
traumatic intervertebral disc herniation, neurologic sta-
tus of the patient and the training and technical familiar-
ity and experience of the individual surgeon.7 All of these
variables are particularly pertinent when decisions are
being made with respect to a traumatic cervical facet
dislocation, a condition where the neurologic risks are
substantial.8-10

Many surgeons advocate that magnetic resonance im-
aging (MRI) should be obtained before operative inter-
vention.7'8'11'12 The concern is the presence of a canal
occupying disc herniation, which may accompany these
injuries and result in neurologic deterioration at the time
of closed or open reduction, such that surgical decom-
pression may be preferable before the reduction and sta-
bilization procedure.

The ability of MR to detect a canal occupying herni-
ated disc before or after closed skeletal cervical traction
results in the potential for variability in surgical ap-
proach selection.6'7'11'1” Some surgeons will choose to
remove a traumatic disc herniation from the anterior
approach thus decompressing the spinal cord before ma-
nipulation.7'8'11'12'14 Others feel that a posterior ap-
proach, due to its ability to expand the spinal canal and
indirectly decompress the spinal cord may be more opti-
mal and safer in light of a stable neurologic profile. Oth-
ers may choose an anterior, posterior, or combined ap-
proach regardless of the status of the disc.15-17 This
variability in surgical approaches may also be a reflection
of surgeon training, surgeon experience, and the individ-
ual’s interpretation of the literature. The current article
attempts to examine the variability in surgical approach
to patients with traumatic unilateral or bilateral facet
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dislocations in the presence or absence of a traumatic
disc herniation.

m Materials and Methods

Twenty-nine members of the Spine Trauma Study Group were
provided 10 clinical vignettes with imaging studies of patients
with a traumatic unilateral or bilateral facet dislocation and
surveyed on their choice of surgical approach (anterior, poste-
rior, or combined). Cases were collected from a database of
traumatic cervical dislocations treated at a Level-1 trauma cen-
ter after Institutional Review Board approval was obtained.
Patients in the case series had been evaluated with computed
tomography and a prereduction MRI. A closed reduction had
been attempted in all patients. Twenty-five surgeons completed
the evaluations, which are included in this analysis. Surgeons
were provided with computed tomography sagittal recon-
structed images through the facets bilaterally, a midsagittal
reconstruction, T2 weighted V1RI axial and sagittal images,
and plain radiographs.

Each case vignette was analyzed as to the influence of the
patient’s neurologic examination on intervention. Three clini-
cal scenarios were assessed for each of the 10 cases including: a
neurologically intact patient, a patient with an incomplete spi-
nal cord injury, and a patient with a complete spinal cord in-
jury. Surgeons’ treatment algorithms were documented based
on the clinical vignette and the setting of a successful and an
unsuccessful closed reduction. Surgical approach options in-
cluded: anterior alone, anterior-posterior, anterior-posterior-
anterior, posterior alone, and a posterior-anterior approach.

Questionnaires were then analyzed for inter-rater agree-
ment (Kappa) on choice of surgical approach in each of the 3
clinical scenarios. Surgeon interpretation of a unilateral or bi-
lateral facet dislocation as well as their construal of the pres-
ence or absence of a traumatic disc was ascertained. Percent
agreement and Fleiss” Kappa values were calculated for each
scenario. Fleiss” Kappa was calculated using SPSS vI3.0 (Chi-
cago, IL). All other data analysis was performed using MED-
CALC Software Version 8.1.0 (Mariakerke, Belgium).

m Results

A total of 29 surveys were distributed to members of the
Spine Trauma Study Group and 25 were returned for
analysis. Significant variability was detected in surgeons’
choice of surgical approach depending on the clinical
scenarios presented. Surgeons demonstrated only slight
agreement (Kappa = 0.094) for neurologically intact pa-
tient scenarios and this increased slightly for incomplete
(Kappa = 0.133) and complete (Kappa = 0.15) spinal
cord injury patient scenarios (Figure 1). Even with this
significant variability, however, several key trends were
observed based on the patients’ neurologic status, injury
type, and the presence or absence of disc herniations, as
described below.

Neurologically Intact Scenario
Surgeons were most likely to choose an anterior only
approach in the setting of a neurologically intact patient
(37.1%), although this failed to reach statistical signifi-
cance (Figure 2). If all anterior and anterior/combined
approaches were considered together, surgeons chose an
anterior procedure for the treatment of neurologically
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intact patients in 69% of the cases (P < 0.0001). More-
over, if a traumatic disc herniation was present, and the
patient was neurologically intact, surgeons chose an an-
terior-first procedure (anterior only, anterior-posterior,
or anterior-posterior-anterior) 96% of the time (Table
1). If no disc herniation was detected then there was an
increased incidence in treating with a posterior operation
as the only procedure (39% of cases without disc herni-
ation vs. 1% of cases with a herniation identified by
rater, P < 0.001). Overall anterior procedures, either
alone or initially in a combined approach, were more
commonly selected when patients were neurologically
intact.

In unilateral facet dislocations, the preferred surgical
approach was either anteriorly alone (45% of cases) or
posteriorly alone (32% of cases) (Table 2). When sur-
geons interpreted a bilateral injury, the most common
choice of approach was an anterior-posterior procedure
(42% of cases) (Table 2).

Incomplete Spinal Cord Injury Scenario
Significant variability existed in the treatment of incom-
plete spinal cord injury with 31.2% of cases being
treated with an anterior alone approach, 28% with a
posterior only approach, 24.4% with an anterior then
posterior approach, 9.6% with a posterior then anterior
approach, and 6.8% treated with an anterior-posterior-
anterior approach (Figure 2). In the presence of a trau-
matic disc herniation, an anterior or anterior/posterior
combined approach was used in 93% of the cases (Table
1).

As with the neurologically intact patients, unilateral
injuries in an incomplete spinal cord injury patient were
more likely to be treated with a single procedure, either
posterior alone (40% of cases) or anterior alone (35% of
cases, Table 2). For bilateral injuries, a combined ante-
rior-posterior approach was most likely the surgical
choice (47% of cases, Table 2).

Complete Spinal Cord Injury Scenario
In the patients with a complete spinal cord injury, there
was a trend towards the use of posterior only procedures
with 33% of cases being treated in this fashion (P < 0.01
compared with intact scenario, Figure 2). Surgeons se-
lected an anterior or anterior/combined approach 91%
of the cases in which there was an associated disc herni-
ation (Table 1). When no disc herniation was present,
most surgeons elected to treat the patients with a poste-
rior only procedure (56% of cases).

There was also a trend towards the use of a posterior
alone (45% of cases) or anterior alone (34% of cases)
procedure in injuries interpreted as unilateral facet dis-
locations (Table 2). An increased use of combined ap-
proaches was observed, predominantly anterior-
posterior procedures (43.5% of cases), when the
injury was interpreted to be a bilateral facet disloca-
tion (Table 2).
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Figure 1. (A) Inter-rater agree-
ment on surgical approach
based on neurologic status as
assessed by Fleiss' Kappa. (*P <
0.05 for difference between
"complete" and "intact" without
successful closed reduction). (B)
Inter-rater percent agreement of
choice of surgical approach
based on neurologic status.

m Discussion

Significant variability exists in the choice of surgical ap-
proach for the treatment of traumatic cervical facet dis-
locations. This analysis illustrates that the inter-rater
agreement on choice of surgical approach for these inju-
ries is relatively poor and improves only slightly when
patients are assumed to have complete spinal cord injury.
However, a trend towards the use of the anterior ap-
proach alone or as the initial procedure in a combined
approach when dealing with a suspected disc herniation
and in neurologically intact patients was observed. Pre-
sumably this approach is such that maximum decom-
pression of the neural elements may be performed before
any manipulation of the spinal column. In addition, we
demonstrated a greater reliance on combined anterior
and posterior approaches for the treatment for bilateral
facet dislocations in comparison to unilateral injuries.
Few studies in the literature address the rationale of
surgical approach selection in the treatment of traumatic
cervical spine injuries. Facet dislocations have been his-

torically treated with posterior procedures. However,
with improvements in preoperative imaging for assess-
ment of the spinal canal and neural elements there has
been a recent trend towards use of the anterior procedure
either alone or as the first stage of a combined procedure
in the presence or absence of a traumatic disc herniation.
This may be related to a concern for neurologic worsen-
ing in patients with a suspected disc hernia-
tion.89'11'1218 19

In a recent study by Reindl et al,16 41 consecutive
patients with traumatic cervical dislocations were
treated using the anterior approach. They demonstrated
that the anterior approach could be used safely in these
injuries and that reduction could be successfully accom-
plished with the anterior approach in the majority of
cases with an approximate reduction failure rate of 25%
necessitating the use of a posterior procedure. Ordonez
et al20studied 10 patients in whom an anterior approach
was used for decompression, reduction and fusion re-
vealed a success rate of 90% with only 1 patient requir-
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Figure 2. Percentage of cases
treated by each surgical ap-
proach as a function of neuro-
logic status. (*P< 0.01 for differ-
ence between "complete" and
"intact" in proportion of cases
treated by a posterior only ap-
proach).

ing a posterior approach for reduction and then subse-
quent anterior grafting and instrumentation for a failed
anterior reduction attempt.

Johnson et al[f reviewed a series of 81 patients with
unilateral or bilateral facet dislocations treated with an
anterior discectomy and fusion with instrumentation.
They found a 13% incidence of loss of reduction and
associated this with the presence of either a facet or end-

plate fracture. They did not find an increased failure rate
when comparing unilateral to bilateral facet disloca-
tions.

In a study of 83 consecutive cervical dislocations, De
lure et al19concluded that the use of anterior discectomy
and fusion was useful in most cases except for the irre-
ducible unilateral facet dislocation. In this scenario, the
authors favored a posterior reduction followed by ante-

Table 1 Surgical Approach based on Surgeon Interpretation of Disk Status

Neurologically Intact

Disk No Disk
Procedure Herniation Herniation
Anterior Alone 44 48
Anterior-Posterior 42 19
Anterior-Posterior-Anterior 16 2
Posterior Alone 1 56
Posterior-Anterior 3 17
Total (n) 106 142

Complete SCI Incomplete SCI

Disk No Disk Disk No Disk
Herniation Herniation Herniation Herniation

34 43 33 45

44 9 45 16

16 0 17 0

1 82 0 70

8 13 7 17

103 147 102 148

Table 2. Surgical Approach on Surgeon Interpretation of Unilateral Versus Bilateral Facet Dislocation

Neurologi cally Intact

Unilateral Bilateral
Procedure Dislocation Dislocation
Anterior Alone 67 25
Anterior-Posterior 19 42
Anterior-Posterior-Anterior 4 14
Posterior Alone 48 9
Posterior-Anterior 1 9
Total (n) 149 99
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Complete SCI Incomplete SCI
Unilateral Bilateral Unilateral Bilateral
Dislocation Dislocation Dislocation Dislocation

53 24 56 22
13 40 18 43
7 9 6 1
71 12 63 7
14 7 15 9
158 92 158 92
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Figure 3. Treatment algorithm for
traumatic cervical dislocations
after an attempted closed reduc-
tion.

rior discectomy and fusion. Razack et al,13 in a retro-
spective study of anterior cervical discectomy and fusion
using unicortical anterior plating, demonstrated good re-
sults with only 1 case of hardware failure in 22 patients.
They concluded that this technique could be safely em-
ployed in patients with injuries that could be closed re-
duced before surgery.

Allred and Sledge"1 reported a novel technique of
treatment of irreducible cervical dislocation in the setting
of a suspected disc herniation. The technique consists of
an anterior cervical discectomy and grafting with the use
of an anterior buttress plate followed by a posterior re-
duction and fusion. Their series of patients did well with
no implant failures or neurologic worsening.

Abumi et al~~ reported a posterior cervical reduction
technique using cervical pedicle screw instrumentation in
the setting of cervical disc herniation. They documented
restoration of space available for the neurologic elements
in all cases with no cases of neurologic worsening in their
series of 16 patients.

Brodke et al23 analyzed anterior versus posterior sur-
gical approaches for traumatic cervical injuries associ-
ated with neurologic injury, but failed to demonstrate

any significant difference in neurologic recovery, patient
outcome, or pseudarthrosis rates between approaches
and concluded that either technique was safe and effec-
tive.

Based on our survey and the above-noted literature,
we propose a treatment algorithm based on: the presence
or absence of a traumatic disc herniation, the injury type
(unilateral vs. bilateral), and success of a closed reduc-
tion attempt (Figure 3). As part of the algorithm an as-
sessment of the spinal canal and the presence of a disc
herniation is required with MRI or myelography. It
should be noted that this algorithm is based on Level-1V
evidence, and that it is not to be taken as a "gold-
standard” but as a treatment option.

In cases of suspected disc herniation, we recommend
the use of an anterior or anterior then posterior proce-
dure to decompress the neural elements regardless of the
patient’s neurologic status. If an anterior procedure is
chosen as the initial approach in the presence of an irre-
ducible or unreduced dislocation, due to the presence of
a disc herniation, then an open reduction may be at-
tempted, and if successful, maybe followed with anterior
fusion and instrumentation. If the attempted anterior re-
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duction is unsuccessful then a subsequent posterior re-
duction and stabilization will be necessary. The presence
of a bilateral facet dislocation may signify a higher en-
ergy injury and thus the addition of posterior fixation
maybe considered, due to loss of reduction seen occa-
sionally with anterior only procedures.

m Key Points

» Only slight agreement was seen among spine sur-
geons who were asked to evaluate surgical ap-
proach preference in the treatment of traumatic
cervical facet dislocations.

» There is an increased likelihood that a surgeon
will use an anterior approach for decompression
when they interpreted the presence of a preopera-
tive disc herniation.

» Surgeons tend to use more combined approaches
when treating bilateral versus unilateral facet
dislocations.
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