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OBJECTIVE In this clinically based systematic review of cervical facet fractures, the authors’ aim was to determine the
optimal clinical care for patients with isolated fractures of the cervical facets through a systematic review.

METHODS A systematic review of nonoperative and operative treatment methods of cervical facet fractures was per-
formed. Reduction and stabilization treatments were compared, and analysis of postoperative outcomes was performed.
MEDLINE and Scopus databases were used. This work was supported through support received from the Association
for Collaborative Spine Research and AOSpine North America.

RESULTS Eleven studies with 368 patients met the inclusion criteria. Forty-six patients had bilateral isolated cervical
facet fractures and 322 had unilateral isolated cervical facet fractures. Closed reduction was successful in 56.4% (39
patients) and 63.8% (94 patients) of patients using a halo vest and Gardner-Wells tongs, respectively. Comparatively,
open reduction was successful in 94.9% of patients (successful reduction of open to closed reduction OR 12.8 [95%
Cl16.1-26.9], p < 0.0001); 183 patients underwent internal fixation, with an 87.2% success rate in maintaining anatomi-
cal alignment. When comparing the success of patients who underwent anterior versus posterior procedures, anterior
approaches showed a 90.5% rate of maintenance of reduction, compared with a 75.6% rate for the posterior approach
(anterior vs posterior OR 3.1 [95% Cl 1.0-9.4], p = 0.05).

CONCLUSIONS In comparison with nonoperative treatments, operative treatments provided a more successful out-
come in terms of failure of treatment to maintain reduction for patients with cervical facet fractures. Operative treatment
appears to provide superior results to the nonoperative treatments assessed.
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a subset of cervical spine injuries. The mechanism
that appears to be responsible for facet fractures is
hyperextension combined with lateral bending and/or rota-
tion, which may lead to disc disruption under tension, and

l ?RACTURES involving facets of the cervical spine are

a fracture of the facet under compression with resultant
rotational instability.® This investigation concerns isolated
cervical facet fractures (either unilateral or bilateral) with
or without associated displacement, meaning that the facet
or facets at a single level are the only structures injured

SUBMITTED December 14, 2014. ACCEPTED June 4, 2015.

INCLUDE WHEN CITING Published online October 30, 2015; DOI: 10.3171/2015.6.SPINE141260.

©AANS, 2016

J Neurosurg Spine Volume 24 « February 2016 347



C. K. Kepler et al.

in a patient’s cervical spine. Facet fractures represented
6.7% of all types of cervical spine fracture injuries treat-
ed at one institution over a 12-year period.* The articular
facets play an important role in maintaining the stability
of the cervical spine. Facet dislocation, especially a bilat-
eral injury, is associated with a high rate of neurological
injury, but there is controversy with regard to treatment
of facet injuries without neurological injury or significant
displacement. Many advocate nonoperative management
of these injuries due to the possible complications associ-
ated with surgery and the possibility that a solid fusion
may lead to earlier degeneration and adjacent-segment
changes; however, others have suggested that fusion is in-
dicated to reduce the risk of pseudarthrosis and/or delayed
instability including deformity, persistent neurological
deficit, and chronic neck pain.

The current literature addressing isolated facet frac-
tures is sparse, and the decision to provide operative or
nonoperative management depends on surgeon preference
due to the lack of high-quality trials. There is no consen-
sus for selection of nonoperative and operative manage-
ment.!?+12 Further evidence is needed to develop stan-
dardized treatment guidelines. This work seeks to provide
insight regarding the optimal treatment options for this
unique type of cervical spine injury. To accomplish this
goal, a systematic review was conducted comparing op-
erative and nonoperative treatment options based on clini-
cal outcomes. The following research questions were ad-
dressed. 1) What is the best method of reduction of facet
fractures? 2) What is the best method of stabilization of
the injury? 3) Given that both nonoperative and operative
treatments are commonly used and there is little guidance
regarding the use of one versus the other, which treatment
yields the best clinical outcome?

Prior to conducting the review, we hypothesized that
operative treatments would yield the highest proportion
of successful outcomes due to the use of direct visualiza-
tion and instrumented stabilization. In terms of reduc-
tion of displacement, we hypothesized that visualization
of the injury played a significant role in the return of the
cervical spine to anatomical alignment, and that surgical
intervention would result in fewer complications such as
residual displacement or loss of reduction. With respect
to stabilization of the injury, we felt that open techniques
utilizing instrumented fusion would provide a greater de-
gree of stability than any externally administered device,
and surgical stabilization would have the greatest success
in maintaining the reduced position of the injury. Thus, it
was our opinion that operative management would yield
superior outcomes in the treatment of isolated cervical
facet fractures compared with nonsurgical treatment.

Methods

Optimal treatments for isolated cervical facet fractures
were assessed through an evidence-based systematic lit-
erature review. Specifically, nonoperative and operative
treatment methods of reduction and stabilization were
compared, and the postoperative patient outcomes were
analyzed.

Keywords were selected from Medical Subject Head-
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ings (MeSH), and a literature search was conducted using
MEDLINE, Scopus, and Cochrane Database of System-
atic Reviews. The initial search was refined to only in-
clude articles that would be of benefit regarding the query
on isolated cervical facet fractures. The abstracts from the
articles of the refined search were obtained and assessed
for relevance to the study at hand.

Each abstract was reviewed independently by 2 authors
(C.K.K. and E.C) to identify articles that concentrated on
the facet joint of the cervical spine (Fig. 1). Individual pa-
pers to relevant articles were obtained, and data pertaining
to isolated fractures of the articular facets were collected
for further analysis. Only articles that provided informa-
tion regarding the treatment and outcomes of such injuries
were included in the study. For each accepted article, the
level of evidence was recorded, as well as the authors’ fi-
nal recommendation on patient treatment options.

Clinical Inclusion and Exclusion Criteria

The intention of this review is to describe treatment and
outcomes of isolated facet fractures. Injuries included in
the review include superior or inferior articular process
fractures, fractures with separation of the lateral mass and
both unilateral and bilateral fractures. Injuries excluded
from this review include facet dislocations without frac-
ture, facet subluxations without fracture, 2-level or more
facet fractures, or injuries accompanied by other spinal
fractures or dislocations.

Literature Search

The MEDLINE search terms included the queries
“zygapophyseal joint” [MeSH] OR “facet joint” [MeSH]
OR *“articular process” OR “facet” OR “zygapophysis,”
which yielded 8053 articles. The search was limited to
papers that were listed under the MeSH term “fractures,
bone,” reducing the number of articles to 515. A similar
search was done using the Scopus database with the key-
words “zygapophysis” OR “facet” OR “articular process,”
yielding 65,153 articles. The search was limited to papers
published after 1970 that included the keyword “cervical,”
reducing the number of articles to 9091. The search was
further limited to papers that included the keyword “frac-
ture,” resulting in 581 remaining articles, and a total of
1096 articles.

Study Inclusion and Exclusion Criteria

The abstracts of the 1096 articles from database search-
es were obtained, and papers were further limited to stud-
ies with human subjects, written in the English language,
and pertaining to injuries of the cervical spine. Based on
title and abstract review, 98 potential articles were iden-
tified, and their full texts were obtained for analysis of
data that matched the inclusion criteria. There were no
randomized studies or large multicenter series comparing
treatments and outcomes. Studies were excluded if they
did not provide minimally required detail with regard to
fracture classification, treatment (nonsurgical and surgi-
cal), and outcomes in the form of reduction, stabilization,
or neurological deficits. Letters to the editor, commentar-
ies, opinion articles, case reports, studies without clear
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FIG. 1. Flowchart demonstrating the literature review results.

methodologies or containing fewer than 10 patients, and
articles published prior to 1970 were also excluded. Elev-
en relevant papers were identified as matching the estab-
lished inclusion criteria. The relevant papers were placed
in evidentiary tables (Table 1).

Statistical Analysis

In each study, outcome measures were reported in the
form of successful reduction and stabilization, pain, and
persistent neurological deficits. Due to the low quality of
evidence in the studies, and lack of a universal outcome
measure when reporting patient data, a meta-analysis was
not possible. The most universally used method of cate-
gorizing treatment success was the ability to reduce the
facet fracture displacement to anatomical alignment, and
the ability to stabilize the spine sufficiently to maintain
anatomical alignment. Success rates and odds ratios were
derived from the quantitative data obtained.

Due to the lack of widely accepted algorithms guid-
ing the management of isolated cervical facet fractures
with and without displacement, both nonoperative and
operative modalities were not presented in all studies, as
treatment was dictated by surgeon preference. Five stud-
ies focused exclusively on operative forms of treatment,
and the authors made no attempt to nonsurgically reduce
and stabilize the injuries without surgical intervention.
Successful treatment was most often characterized as the
ability to produce and maintain anatomical alignment
while other outcome measures such as neurological deficit
and achievement of fusion were not comprehensively re-
ported and were not included in our analysis; our primary
outcome for both operative and nonoperative treatment,
therefore, was successful stabilization of the fracture
without any need for further treatment. Injuries that were

reduced using nonoperative methods and then stabilized
surgically would be considered a failure of nonoperative
treatment using this method of outcome scoring. Addi-
tionally, some studies did not have sufficient follow-up
to address delayed complications following the treatment
such as the development of kyphotic deformity and symp-
tomatic disc space collapse. Other related factors such as
the magnitude of subluxation or displacement, delay in
treatment, associated injuries, and complications due to
surgical intervention were also not consistently reported.

Results
Patient Demographics

A total of 368 patients were included in the analysis,
of whom 46 suffered from bilateral isolated cervical facet
fractures, and 322 from unilateral isolated cervical facet
fractures. In the 291 cases where gender was specified,
there were 209 males and 65 females. The frequency-
weighted mean age was 35.6 years based on 311 cases
where age was specified. The average follow-up period
ranged from 3 months to 9 years.

Patients were collectively assigned to one of 2 catego-
ries in Table 1. Patients who underwent primary surgical
intervention were placed in the operative category while
those who initially underwent conservative nonoperative
treatment were placed in the nonoperative category. The
ability to achieve radiographic alignment in the operative
group was 90.8% compared with 43.2% of those patients
that initially underwent conservative treatment, an op-
erative to nonoperative OR of 13.0 (95% CI 7.0-24.1, p
< 0.0001). When assessing the subgroup of patients with
unilateral facet fractures only, the treatment success rates
of those patients in the operative group was 87.9% com-
pared with 42.6% of those patients who initially under-

J Neurosurg Spine Volume 24 « February 2016 349



C. K. Kepler et al.

TABLE 1. Evidentiary table of generalized treatment and outcomes

No. of Nonop No. of Op
Reduction/ Reduction/
Levelof No.of % Male Follow-Up Stabilization Stabilization
Authors & Year Evidence  Pts Pts (mos) (failures) (failures) Notes
Ngo et al., 2012 v 1" 0.81 "
Lee & Sung, 2009 v 14 0.77 12 7(6%) 13(2)
Rabb et al., 2007 v 25 0.64 1.5 25 (1)
Harrington & Park, v 22 0.68 >1.75 22 (4)
2007
Spector et al., 2006 v 24 0.54 3 24 (5%) 5
Hadley et al., 1992 \% 66 0.8 18 59 (28* 2nd failure 32
in 3 pts)
Beyer et al., 1991 1] 34 Mostly  Nonop 108; 24 (18) 10 (4)
male op78
Lifeso & Colucci, 2000 v 47 0.86 24 18 (18) 29 (5)
Dvorak et al., 2007 I 41 0.8 29.7 17 24 Outcome measure: SF-36 PCS
Koivikko et al., 2004 1l 57 >3 22 35 Qualitative outcome measures
Shanmuganathan et al., 1% 27 0.78 27
1994
Total (excluding qualitative data) 132 (75) 174 (16)  Total: % success nonop 43.2, op 90.8; op/
nonop OR for success 13.0 (95% ClI
7.0-24.1), p < 0.0001
Unilateral fractures (excluding qualitative data) 101 (58) 107 (13)  Unilateral: % success nonop 42.6, op 87.9;

op/nonop OR for success; 9.8 (95% Cl
4.8-19.7), p < 0.0001

Pts = patients; SF-36 PFS = 36-Item Short-Form Health Survey Physical Component Summary.

* Nonoperative failures underwent delayed surgical management.

went conservative treatment, with an operative to nonop-
erative OR of 9.8 (95% CI 4.8-19.7, p < 0.0001).

Treatment Options

Treatment for cervical facet fractures varied from study
to study, with surgeon preference playing a substantial role
in determining the course of treatment. Regardless of the
specific treatment rendered, a 2-step process was univer-
sally followed to treat the injury. First, the facet displace-
ment was reduced. This was performed either nonopera-
tively using traction through a halo ring or Gardner-Wells
tongs, or surgically via open reduction. Facet fractures that
could not be reduced using closed techniques were gener-
ally reduced surgically, although this could not be verified
in every case. Second, the stability of the cervical spine
was addressed. Patients who underwent successful closed
reduction of the cervical spine either continued conserva-
tive treatment with closed immobilization or underwent
surgical fusion. Those who underwent open reduction
were universally stabilized via surgical fusion, regard-
less of whether conservative management was initially at-
tempted. Different forms of treatment were analyzed to
determine if there was evidence of differential outcome
based on form of treatment, but insufficient information
was available to perform meaningful subanalysis; the only
comparison that can be derived is between operative and
nonoperative management techniques.

In 340 patients for whom the method of treatment was
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specified, various methods of reduction were attempted.
In 41 cases, treatment was not described further beyond
reporting whether reduction and stabilization was accom-
plished by operative or nonoperative methods. Outcomes
for 98 patients were reported only in qualitative terms,
and 3 patients did not undergo any operative or nonop-
erative attempt at reduction. A total of 154 patients un-
derwent nonoperative reduction attempts with an overall
success rate of 59.1% (Table 2). In this subset of patients
who underwent closed reduction, the successful reduction
rates using the halo vest and Gardner-Wells tongs were
56.4% (39 patients) and 63.8% (94 patients), respectively.
In contrast, 175 patients were treated with primary surgi-
cal intervention, resulting in successful open reduction in
94.9% of patients. The calculated OR of successful reduc-
tion of open reduction to closed reduction techniques was
12.8 (95% CI 6.1-26.9, p < 0.0001). When assessing only
unilateral facet fractures, 50.0% (118 patients) of closed re-
duction attempts were successful compared with a success
rate of 86.5% (96 patients) for open reduction attempts.
The calculated OR of successful reduction of open reduc-
tion to closed reduction techniques for unilateral injuries
was 6.4 (95% CI 3.2-12.7, p < 0.0001).

In general, patients who sustained injuries for which
closed reduction was attempted and failed underwent
open reduction and stabilization. All 175 patients in whom
surgical reduction was performed also underwent surgical
stabilization. Patients who underwent successful closed



TABLE 2. Reduction technique*
No. of

Attempts  Success  OR (95% Cl),
Variable (failures)  Rate % p Value

Extension manipulation 8 100
Halo vest 39 (17) 56.4
Hard collar 12 (12) 0
Gardner-Wells tongs 94 (34) 63.8
Spontaneous reduction 1 100
Total closed reduction 154 (63) 59.1
Total open reduction (in- 175 (9) 94.9

cluding failed closed

reduction attempts)
Total open:closed reduction 12.8 (6.1-26.9),

OR <0.0001

Unilateral closed reduction 118 (59) 50.0

Unilateral open reduction 96 (13) 86.5

Unilateral open:closed
reduction OR

6.4 (3.2-12.7),
<0.0001

* Treatment was unspecified in 41 patients.

reduction either continued their nonoperative treatment or
underwent surgical stabilization of the spine via instru-
mented fusion. A total of 183 patients underwent inter-
nal fixation, with an 87.2% (148 patients) success rate in
maintaining anatomical alignment (Table 3). The major-
ity of failures during attempts at open stabilization came
from the posterior cervical fusion approach, where 9 of 37
patients (24.3%) did not maintain anatomical alignment
or exhibited other complications such as late kyphosis re-
lated to vertebral or disc collapse. When comparing the
success of patients who underwent anterior versus poste-
rior procedures, anterior approaches showed a 90.5% (63
patients) rate of maintenance of reduction, while posterior
approaches showed a 75.6% rate of maintenance of reduc-

TABLE 3. Internal stabilization technique

No. of %
Attempts  Maintaining OR (95% ClI),
Treatment Type (failures)  Reduction p Value
Posterior cervical fusion 3709 75.6
Anterior cervical fusion 63 (6) 90.5
Anterior & posterior cervical 11 (3) 72.7
fusion
Nonspecific internal fixation 37 (1) 97.3
Total surgical intervention 148 (19) 87.2
Anterior/posterior approach 3.1 (1.0-9.4),
OR 0.05
Unilateral posterior cervical 25 (9) 64.0
fusion
Unilateral anterior cervical 54 (4) 92.6
fusion
Unilateral (internal fixation) 79 (13) 83.5
Unilateral anterior/posterior 7.0 (1.9-25.9),
approach OR 0.0034

Cervical facet fractures

tion (37 patients). The calculated OR of maintenance of
reduction for anterior versus posterior approaches was
3.1 95% CI 1.0-9.4, p = 0.05). When only unilateral in-
juries were taken into consideration, posterior fusion had
a 64.0% (25 patients) success rate, while anterior fusion
had a 92.6% (54 patients) success rate of maintenance of
reduction. The total success rate for unilateral facet frac-
tures treated with internal stabilization was 83.5% (79 pa-
tients). The calculated OR describing the anterior to poste-
rior approaches for unilateral facet fractures was 7.0 (95%
CI 1.9-25.9, p =0.0034).

Discussion

In our review of treatment of isolated cervical facet
fractures, we found that operative treatment yielded the
greatest likelihood of successful anatomical reduction
(90.8% of 174 patients) compared with the nonoperative
reduction techniques (43.2% of 132 patients). The calcu-
lated OR of 13.0 (95% CI17.0-24.1, p < 0.0001) comparing
operative to nonoperative management suggests opera-
tive management is superior for restoration of anatomical
alignment after facet fracture, findings that must be bal-
anced against the risk of surgical complications.

With respect to maintenance of reduction on follow-up,
open reduction and stabilization had the highest propor-
tion of positive outcomes (94.9% out of 175 patients), while
nonoperative methods of management had lower rates of
maintenance of reduction, including reduction via traction
and bracing (63.8% of 94 patients) and traction followed
by stabilization using a halo vest (56.4% of 39 patients).
Cumulatively, conservative reduction had a positive out-
come rate in 59.1% of 154 patients). The calculated OR for
failure to maintain reduction when comparing operative to
nonoperative methods of reduction and stabilization was
12.8 (95% CI1 6.1-26.9, p < 0.0001), indicating a statistical-
ly significant increased relative risk of failure for patients
undergoing conservative reduction of facet fractures.?

When comparing methods of operative stabilization,
combined anterior and posterior techniques demonstrated
a 72.7% rate of maintenance of reduction in a small subset
of 11 patients. Anterior approaches resulted in a 90.5%
success rate in 63 patients. Posterior fusion techniques had
a lower success rate of 75.6% of maintenance of reduction
in a subset of 37 patients. This lower success rate may be
misleading as the posterior wire and cable stabilization
techniques used for posterior stabilization or in combined
anterior/posterior procedures in many studies have since
been largely discarded in favor of lateral mass screw tech-
niques that offer more robust stabilization. The calculated
OR between anterior and posterior fusion stabilization
techniques was 3.1 (95% CI 1.0-94, p = 0.052), indicat-
ing a statistically nonsignificant increase in relative risk of
failure to achieve or maintain reduction for those patients
that underwent posterior over anterior procedures. Lifeso
and Colucci reported that in their initial 11-patient subset
that underwent posterior fusion procedures (6 with wir-
ing techniques and 5 with lateral mass screw fixation), 9
led to successful reduction.® However, at 2-year follow-up,
3 of the “successes” exhibited late-developing kyphosis
of more than 10°, all purportedly related to anterior disc
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space collapse despite the presence of solid posterior fu-
sion. The same study reported a 100% success rate in 18
patients treated with anterior cervical fusion, with no signs
of kyphosis or disc collapse at last follow-up. Another con-
sideration is that studies with shorter follow-up times may
not have detected such late complications. Success rates
may be overestimated in general due to lack of sufficient
follow-up to detect late complications of fusion proce-
dures, a feature of the spine trauma literature that must
be considered as a limitation of this paper. In addition,
the lack of detailed treatment and outcome data may have
biased reported outcome toward higher rates of success.
Finally, although this review found that anterior-approach
surgery had a nonsignificant advantage over posterior-
approach surgery, anatomical characteristics must be con-
sidered during operative planning; anterior-only surgery
has been associated with inferior results in patients with
fracture comminution or superior endplate fracture.?

As with all invasive procedures, there are risks of surgi-
cal complications. While it was the initial intention of the
authors to include complications in the analysis, the fail-
ure of studies to consistently report complications made
any meaningful analysis of complications impossible. In
the case of open reduction and stabilization, there were
reports of general complications associated with spinal
surgery but also with spinal cord injury, such as ventila-
tor pneumonia, infection, and wound drainage;> however,
these complications were rarely included in the nonopera-
tive cohorts. To the extent that patients with spinal cord in-
jury who were treated without surgery are at increased risk
of these complications, the surgical intervention may not
be solely responsible for these complications. In addition,
Lifeso and Colucci reported injury-specific complications
such as late kyphosis and late disc collapse that were ob-
served late in the 2-year follow-up in patients who were
initially reported as having positive outcomes.? Successful
closed reduction was also not without complication, as an-
kylosing facets and neck pain due to residual displacement
were found in patients who underwent closed reduction
and stabilization.>® Conservative stabilization was found
in one study to poorly maintain reduced displacement.® A
facet fracture nonunion rate of 23% was also found in one
study in nonoperatively treated patients.*

Several studies that compared operative to nonopera-
tive treatment of isolated facet fractures presented stan-
dardized patient-derived outcome measures at follow-up
visits. In these studies, it was concluded that surgical treat-
ment resulted in better alignment, and that late neck pain
was correlated with residual displacement, a complication
more commonly seen in patients receiving conservative
treatment.® In contrast, Dvorak et al. observed that patients
in the nonoperative group had statistically significant in-
creases of 6.70 and 9.34 in 36-Item Short-Form Health
Survey Physical Component Summary and bodily pain
scores, respectively, compared with the operative group.?

This study has significant limitations, including all of
those that are inherent to a systematic review. The recom-
mendations from this study are based completely on all of
the available medical literature, but these are mainly case
series with few comparative studies. Additionally, studies
included in the analysis span a wide time frame (1991-

352 J Neurosurg Spine Volume 24 « February 2016

2012), and significant surgical advances in spine surgery
have occurred during this time frame. The wide adoption
of lateral mass fixation in the cervical spine has likely
improved the ability of surgeons to maintain anatomical
alignment using a posterior-only approach. Similarly, ad-
vancements in anterior cervical plating may improve the
results from patients undergoing anterior surgery. Comb-
ing the changes in surgical technique and the failure of
many studies to report operative details, the current study
also could not address if one surgical technique leads to a
decrease in the number of levels that need to be fused. In
our personal experience, we have found that advances in
surgical techniques allow for excellent results with a sin-
gle-level fusion in most cases. The advent of lateral mass
fixation allows for a single-level posterior cervical fusion
to maintain anatomical alignment while restoring the pos-
terior tension band that is often disrupted in these inju-
ries. Similarly, in cases with an intact ligamentous tension
band, a single-level ACDF is often sufficient. Additionally,
all but one of the studies included were published prior to
the “Surgical Timing in Acute Spinal Cord Injury Study,”
which clearly demonstrates improved results with urgent
decompression of the spinal cord.> Because of this, the
timing of reduction in both the operative and nonoperative
groups varied widely, and it was not reported at all in other
studies. This made a meaningful analysis on the effect of
the treatment on neurological recovery impossible.

Other limitations to the study include that we were
unable to report the effect of comorbidities on treatment
outcomes, as the details of individual patient comorbidi-
ties was rarely reported. Similarly, the heterogeneity in the
reporting of complications made a meaningful analysis of
this outcome impossible. While complications with sur-
gery were often reported, there are also significant com-
plications associated with hard collars and halo orthoses
that were not. One final limitation to this review is that the
included studies focus primarily on misaligned fractures,
but the definition of an acceptable reduction is not uniform
across the studies. Therefore, it is possible that some pa-
tients with failed nonoperative care in one study may not
have been considered to have had a failure in other stud-
ies. Additionally, extrapolation of the results of the cur-
rent study to nondisplaced fractures is limited. The best
available guidance in the treatment of nondisplaced cervi-
cal facet fractures comes from a manuscript by Spector
et al., when they identified 2 major risk factors for failure
of nonoperative treatment of nondisplaced cervical facet
fractures. At-risk fractures include fractures that are more
than 40% of the absolute height of the intact lateral mass,
and fractures with an absolute height of more than 1 cm.'?

Conclusions

The systematic review offers answers to our 3 primary
research questions.

1) What is the best method of reduction of facet fracture-
dislocations? While closed methods of reduction have
been reported to be successful, open methods are more
successful either as a primary means of reduction or
when closed methods have failed to either reduce a
fracture or maintain reduction. The risks of operative



treatment should be considered in the decision-making
process as well as the reported safety of closed reduc-
tion methods. As such, the review supports a primary
attempt at closed reduction in the appropriate clinical
setting with open reduction in those patients who are
not candidates for closed reduction or in those in whom
closed reduction has failed.

2) What is the best method of stabilization of the injury?
After reduction has been achieved, an anterior or a
combined anterior-posterior approach for treatment
provides better stabilization than a posterior-only ap-
proach, although this is based on a small number of cas-
es with respect to the anteroposterior approach. Limita-
tions in the reported literature as well as the use of more
current rigid, segmental posterior instrumentation may
ultimately support a posterior-only approach.

3) Given that both nonoperative and operative treatments
are commonly used and there is little guidance regard-
ing the use of one versus the other, which treatment
yields the best clinical outcome? Operative treatment
has been shown to yield better radiographic outcomes
(alignment, reduction). There is insufficient evidence to
allow for a comparison between treatments based on
clinical outcome measures. Treatment, therefore, is best
guided based on the individual patient’s neurological
status, injury status, and surgical risk.

Although a review of the literature suggests a statisti-
cally significant advantage in terms of successful reduc-
tion and maintenance of reduction for surgical treatment of
isolated facet fractures compared with nonoperative man-
agement, this finding must be carefully considered, given
both the possibility of higher risk associated with surgi-
cal management as well as the relatively low quality of
the available literature. Several important considerations
could not be studied by this review due to limited report-
ing of such clinical variables such as magnitude of frac-
ture displacement and treatment complications. Further
prospective studies to compare results after operative and
nonoperative management are necessary to provide de-
finitive guidance regarding the best method of treatment.
Furthermore, complications of operative and nonoperative
treatment must be reported to compare the associated risk
and may identify patient subpopulations for which treat-
ment guidelines may differ, particularly with respect to
treatment of facet fractures in elderly patients with poor
tolerance for prolonged cervical spine immobilization.
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