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ARTICLE INFO ABSTRACT

Keywords: Introduction: Cervical facet injuries pose a complex clinical challenge. Management strategies and prognosis

Intervertebral disc remain under debate in the literature. This study aims to describe a series of cases to identify factors that facilitate

Spinal fracture decision-making in the management and prognosis of these fractures.

Facet joint Methods: A retrospective study of patients with unilateral cervical facet fractures (F2 or F3, AO Spine classifi-
cation) was conducted at a single trauma center. The study included 46 males and 4 females aged 21-65 years.
All patients underwent initial spine CT scans, radiographs and MRI. Management was based on fracture stability
and clinical presentation. Patients were categorized into F2/F3 groups and further subdivided based on initial
management: orthopedic, emergency surgery (kyphosis >11°, listhesis >3.5mm, or neurological compromise),
and planned surgery. Follow-up included imaging studies and specialist consultation. In cases where conservative
management failed, surgery was performed.
Results: Fifty patients were diagnosed with cervical facet fractures, with the C6-C7 segment being the most com-
monly affected (53.06%). Nine patients required emergency surgery, all had disc injury, and 7 (77.7%) presented
with listhesis >2mm. Among patients receiving orthopedic management, 7 (25%) experienced treatment fail-
ure, all of whom exhibited disc injury, facet synovitis, and prevertebral edema. The success rate for conservative
treatment differed between groups: 84.2% in the F2 group and 55.5% in the F3 group. No patient exhibited
persistent neurological deficits at follow-up.
Conclusion: The presence of disc lesions and facet synovitis significantly influences treatment outcomes, under-
lining the need for tailored approaches to optimize patient care.

RESUMEN

Palabras clave: Introduccién: Las lesiones facetarias cervicales representan un desaffo clinico complejo. Las estrategias de manejo
Disco intervertebral y el pronéstico contintian siendo motivo de debate en la literatura. Este estudio tiene como objetivo describir
Fractura vertebral una serie de casos para identificar factores que faciliten la toma de decisiones en el manejo y pronéstico de estas
Articulacion facetaria fracturas.
Meétodos: Se realizé un estudio retrospectivo de pacientes con fracturas unilaterales de facetas cervicales (clasifi-
cacién F2 o F3 segtin AOSpine) en un tnico centro de traumatologia. Se incluyeron 46 hombres y 4 mujeres, con
edades entre los 21 y los 65 afios. Todos los pacientes fueron evaluados inicialmente con tomografia computa-
rizada de columna, radiografias y resonancia magnética. El manejo se defini6 segtin la estabilidad de la fractura
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y la presentacién clinica. Los pacientes se categorizaron en grupos F2 y F3, y posteriormente se subdividieron
segtn el tratamiento inicial: ortopédico, cirugia de urgencia (cifosis > 11°, listesis > 3,5mm o compromiso neu-
roldgico) y cirugia programada. El seguimiento incluyé estudios de imagen y evaluacién por especialistas. En los
casos en que el tratamiento conservador fracasé, se realizé intervencién quirirgica.

Resultados: Se diagnosticaron fracturas facetarias cervicales en 50 pacientes, siendo el segmento C6-C7 el més
frecuentemente afectado (53,06%). Nueve pacientes requirieron cirugia de urgencia; todos presentaban lesién
discal y 7 de ellos (77,7%) mostraban listesis >2mm. Entre los pacientes que recibieron manejo ortopédico,
7 (25%) presentaron fracaso del tratamiento; todos ellos mostraban lesién discal, sinovitis facetaria y edema
prevertebral. La tasa de éxito del tratamiento conservador fue distinta entre grupos: 84,2% en el grupo F2 y
55,5% en el grupo F3. Ningtin paciente presentd déficits neurolégicos persistentes en el seguimiento.
Conclusién: La presencia de lesiones discales y sinovitis facetaria influye significativamente en los resultados del
tratamiento, lo que subraya la necesidad de enfoques individualizados para optimizar el cuidado del paciente.

Introduction

Cervical spine fractures are serious, relatively rare injuries, account-
ing for 2-3% of patients who suffer trauma.'-? The annual incidence of
subaxial fractures is 10/100,000,%° and less than 5% of all cervical spine
injuries are isolated or non-displaced facet fractures.’> Despite their low
incidence, due to the increased availability of computed tomography
(CT) and its routine use in polytrauma patients, these injuries are being
detected more frequently,” facilitating early diagnosis and management.

Facet injuries are usually the result of a flexion moment that causes
distraction and failure of the posterior elements.? These fractures range
from simple non-displaced injuries to displaced comminuted fractures;
however, depending on clinical and radiological variables, the same
bone injury pattern may behave as either a stable or unstable lesion.*
The involvement of osteoligamentous structures is crucial in determin-
ing the definitive treatment,® and an acute intervertebral disc injury
along with posterior ligament involvement can result in a non-displaced
fracture or a dislocated facet with adequate reduction behaving as an
unstable fracture requiring surgical treatment.>%”

Actually, there is an ongoing debate on the management of iso-
lated facet fractures, especially among neurologically intact patients.
Although some agreement exists, the literature reports failure rates of
conservative treatment ranging from 20% to 80%,%° underscoring the
absence of a universally accepted management algorithm.

Cervical facet fractures continue to generate controversy in many
aspects, including the optimal management based on the morphology
and severity of the injury. The objective of this study is to describe a
series of patients who presented with facet fractures classified as F2 and
F3 according to the AO classification.

Materials and methods

For this case series, a comprehensive review of the database of a
single Level I trauma center in Santiago, Chile, was conducted. Between
2009 and 2023, 69 patients were initially selected, of which 16 had type
F1 fractures and three had a bilateral injury, resulting in a final sam-
ple of 50 patients. The inclusion criteria were: patients over 18 years of
age, with unilateral cervical facet fractures classified as F2 or F3 accord-
ing to the AO Spine Classification, and completeness of their electronic
medical records. Facet measurement was performed using the method
described by Spector.!’ The minimum follow-up period was defined
as the time required to achieve fracture consolidation, confirmed by
CT imaging. The exclusion criteria were: patients with bilateral facet
dislocation, associated cervical spine fractures requiring surgical stabi-
lization (e.g., vertebral body fractures or burst fractures), spinal cord
injury at presentation, prior cervical spine surgery, or incomplete radi-
ological records.

Surgical treatment was indicated in listhesis >3.5mm, neurologi-
cal compromise, and/or kyphosis >11°. Conservative management was
selected for neurologically intact patients without radiographic signs of
instability.

All patients underwent evaluation with X-rays and CT scans (Dia-
mond Select Brilliance CT 16 channels; Philips, Amsterdam, The
Netherlands). All patients were evaluated with magnetic resonance
(MRI; Phillips Ingenia 1.5 or 3.0 Tesla) imaging following our cen-
ter’s cervical fracture study protocol, and patients were subsequently
assessed by expert spine surgeons. The surgical group underwent
arthrodesis with instrumentation of one or two levels, through anterior,
posterior, or combined approaches as appropriate. In the orthopedic
management group, strict cervical collar use was indicated day and
night for 6-8 weeks, with serial radiological follow-ups by the spine
team. Treatment failure was defined as the progression of listhesis, the
appearance of neurological compromise, or non-union. In case of treat-
ment failure, patients underwent surgery.

Demographic, clinical, and radiological variables were analyzed.
Finally, a variable correlation was performed using Stata software,
applying the chi-square test for qualitative variables and the Student’s
t-test for quantitative variables. This study was approved by the local
hospital ethics committee.

Results

Fifty patients were selected: 46 men and four women, between 21
and 65 years of age (mean age 40.1, SD 12.7). High-energy trauma
accounted for 90% of cases, including falls from a height greater than
two meters, traffic accidents, motorcycle crashes, or pedestrian acci-
dents. Fifty-four percent of the patients presented the lesion on the left
side. The F2 group included 27 participants, while the F3 group com-
prised 23 participants. The mean follow-up of surgically treated patients
was 15.9 months (SD 27.6), with a median of 7.3 months (IQR 3.6-15.0).
Patients were followed until discharge, which in most cases occurred
around 3 months after injury. Overall, 94% of patients achieved return
to work. The three patients who did not resume their occupational activ-
ities had persistent sequelae secondary to severe traumatic brain injury.

Surgical group

Initially, surgical management was indicated in 22 patients (44%).
Nine patients underwent emergency surgery due to neurological com-
promise and/or associated instability. The remaining patients were
operated on within the first two weeks, depending on hemodynamic sta-
bility resulting from other injuries. The anterior approach was the most
commonly used (82.8%, N = 18). Three (13.6%) patients underwent a
dual approach. Only one required a posterior approach, the patient, a
professional singer, declined the anterior approach due to the associated
risk of recurrent laryngeal nerve injury. In 50% of cases, one level was
instrumented, while in the other 50%, two levels were instrumented.

Regarding imaging variables, 59% of patients had facet comminu-
tion, 90% presented with disc rupture, 68% had listhesis, and 86%
exhibited facet synovitis (Table 1 ).
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Table 1
Imaging characteristics of patients with initial surgical management.

Surgical management N: 22

13 (59.09%)
20 (90.91%)

Comminution
Ruptured disc
Listhesis >3.5 mm 15 (68.18%)
Facet joint synovitis 19 (86.36%)
Total 22 (100%)

Table 2
Imaging characteristics of patients with successful conservative management
versus failure.

Characteristics Success Failure P
Comminution 5 (23.81%) 3 (42.86%) 0.299
Ruptured disc 4 (19%) 7 (100%) 0.0001
Listhesis >3.5mm 1 (4.76%) 1 (14.29%) 0.374
Facet joint synovitis 15 (71.43%) 7 (100%) 0.086
Total 21 (75%) 7 (25%)
In bold, statistically significant P value.
Table 3
Conservative management failure.
Characteristics
Sex — male, No. (%) 7 (100%)
Mechanism
High-energy trauma 5 (71.4%)
Classification
F2 3
F3 4
Affected segment
C5-C6 5 (71.4%)
C6-C7 2 (28.6%)
Surgical approach
Anterior approach, No. (%) 6 (86%)
Posterior approach, No. (%) 0 (0%)
Combined approach, No. (%) 1 (14%)

Orthopedic group

A total of 28 patients were managed with orthopedic treatment. Of
these, seven experienced treatment failure (six due to listhesis progres-
sion and one due to non-union). Table 2 compares the radiological
characteristics of both groups. Notably, disc rupture was present in
100% of the patients who failed orthopedic management and was the
only variable with statistical significance (P < 0.05). Although facet syn-
ovitis was also present in the failure group, it did not reach statistical
significance.

Regarding the treatment failure group, all patients were male, and
five sustained high-energy trauma. Four cases corresponded to F3 frac-
tures, while three were classified as F2. The most affected segment was
C5-C6, and the anterior approach was used in six patients. Only one
case required a combined approach. In six cases, a single segment was
instrumented (Table 3 ). Figs. 1 and 2 show an example of successful
orthopedic management and one that failed, respectively.
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Discussion

In our case series, the failure rate was 25% (7 out of 28 patients), of
whom 4 had F3 fractures. All patients who failed conservative manage-
ment presented with a disc injury. Furthermore, although facet synovitis
was identified in a high proportion of patients, it did not reach statis-
tical significance in relation to conservative treatment failure. In our
series, the most commonly used approach was anterior (82.7%) with
ACDF, and the only case managed with a posterior approach was at the
patient’s request. The success rate in terms of consolidation was 100%,
with no neurological sequelae, and 94% of patients achieved return to
work, emphasizing the importance of early intervention in patients with
clear instability criteria.

Facet fractures are low-incidence injuries that require a high index
of suspicion for diagnosis. The increased use and availability of CT
scans have helped reduce delayed diagnosis,® but the literature reports
that management remains controversial.*'%!! Spector et al., in 2006,
demonstrated that the most important risk factor for conservative
management failure was facet involvement >40% and/or greater
than 1cm.!! Although their sample included only 24 patients, their
findings were considered in the AO facet fracture classification devel-
oped in 2014.'> Based on such a small sample, one might assume
that the AO classification may not achieve a management consen-
sus. However, Karamian et al., in 2020, attempted to determine the
variation in global treatment practices for unilateral subaxial cervical
spine facet fractures based on surgeon experience and practice set-
ting. They concluded that there is currently considerable agreement in
management, except in cases with radiculopathy.® Additionally, follow-
ing this trajectory, Canseco et al., in 2020, aimed to assess whether
geographic location and surgeon experience influenced the manage-
ment of these injuries. With a total of 189 surveys, they concluded
that there was a general consensus on treatment, with the anterior
approach being the preferred method.'®> Both studies utilized the AO
classification.

The facet joints and their ligamentous capsules are the primary
dynamic stabilizers of the cervical spine, allowing multidimensional
movements without compromising neural elements.? Therefore, the
involvement of soft tissues, such as the posterior ligamentous complex,
joint capsules, and intervertebral discs, are key factors in defining man-
agement. The historically described criteria for instability in cervical
traumatic injuries include: disruption of the anterior and/or posterior
tension bands, segmental kyphosis greater than 11°, vertebral displace-
ment greater than 3.5mm, and axial rotation exceeding 11°.'*15 The
decision to proceed with surgical intervention is often driven by the
presence of disco-ligamentous disruption observed in the STIR sequence
of magnetic resonance imaging (MRI), as such injuries present a higher
risk of subluxation, late kyphosis, worsening pain, and neurological
injuries when managed with external rigid immobilization. The use of
MRI is essential, and most spine surgeons request it to define the final
treatment plan.'3

Regarding the risks of conservative management failure, factors such
as facet or articular mass comminution, fragment diastasis, acute disc
injury, bilateral fractures, fractures affecting 40% of the intact height
of the lateral mass or with an absolute height of 1 cm, greater initial
displacement, listhesis >2cm, higher body mass index (BMI), radicu-
lopathy at presentation, and a higher injury severity score (ISS) are
considered risk factors for conservative treatment failure.'*151° Fur-
thermore, according to the study by Cirillo et al. in 2023, with a sample
of 37 patients, acute disc injury has a strong association with conserva-
tive treatment failure in patients with F2 and F3 fractures.* The finding
that 100% of patients in whom conservative treatment failed had disc
rupture is consistent with previous studies identifying this variable as a
strong predictor of failure in non-surgical treatment.*'° This result sug-
gests that disc rupture should be considered a key marker in the initial
management decision, as its presence may be associated with a higher
likelihood of treatment failure. The literature suggests that synovitis
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Fig. 1. Case example (M.B.): 22 years old man with a F3 C5 right facet fracture. (A) Cervical CT sagittal view without evidence of cervical listhesis. (B) Cervical CT
sagittal view showing F3 fracture at C5. (C) Cervical CT axial view showing floating lateral mass. (D) Evidence of C4-C5 healthy disc on MRI (T2) sagittal view. (E)
X-ray control at 6 weeks showing no evidence of listhesis. (F and G) Cervical CT follow-up at 3 months showing advanced consolidation.

Fig. 2. Case example (P.V.): 27 years old man with a F3 C4 right facet fracture. (A) Cervical CT sagittal view showing F3 fracture at C5. (B) Cervical CT sagittal
view without evidence of cervical listhesis. (C) Cervical CT axial view showing lateral mass fracture with comminution. (D) Evidence of C4-C5 acute disc injury on
MRI (STIR) sagittal view. (E) X-ray control at 6 weeks with evidence of C4-C5 progressive listhesis. (F) C4-C5 anterior cervical discectomy and fusion.
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may be a sign of instability and, when combined with other findings
such as disc rupture, could serve as an additional clinical indicator when
deciding on the most appropriate treatment approach.*!°

On the other hand, orthopedic management is a valid alternative
in cases without displacement or neurological compromise.'> How-
ever, Dvorak et al., in 2007, reported a study of 90 patients with
facet fractures — the largest series published to date — showing that
patients treated conservatively had worse short- and long-term func-
tional outcomes.!? In our series, the failure rate was 25%; however, the
return-to-work rate reached 94%, representing a very favorable func-
tional outcome.

Regarding surgical management, the anterior, posterior, or com-
bined approaches are viable options. In the study by Chaput et al., a
cadaveric study with a case series of 11 patients with unilateral F3 frac-
tures, the stability achieved with posterior screw fixation was compared
to the stability obtained with the anterior approach using a cage with
screws and an anterior plate. The results showed that posterior fixa-
tion achieved significant reduction in all three planes, while the use
of a cage with an anterior plate significantly reduced flexion/extension
and lateralization movements. In their case series, all patients under-
went the anterior approach, with no reported complications.'® In the
prospective study by Manoso et al., which included 60 patients with
unilateral F3 fractures, all cases managed conservatively exhibited a
translation greater than 3 mm, and 75% required surgical intervention.
Among those who underwent single-level anterior cervical discectomy
and fusion (ACDF), 83% had a displacement greater than 3 mm. Of the
patients who received a two-level ACDF, comprising 60% of the total
sample, none experienced translation or implant failure. The posterior
approach was used in cases of multiple fractures or for decompression
in the presence of neurological compromise.!” Additionally, Rabb et al.,
in 2007, in their retrospective study of 25 surgically managed patients,
concluded that the optimal approach for these fractures was anterior,
although a small percentage of cases could present an associated ver-
tebral artery injury.'® In our series, the anterior approach (82.7%)
with ACDF was most frequently employed, achieving consolidation in
all cases and with no intraoperative or postoperative complications
observed.

The management and treatment strategies for this type of injury are
diverse. In an effort to provide a structured approach to these injuries,
Cirillo et al. developed a diagnostic and therapeutic algorithm.* For F1
fractures, orthopedic management with a cervical collar for at least 6
weeks is recommended, with radiological follow-up at 2 and 4 weeks.
For potentially unstable F2 fractures, once severe type B or C (AO)
injuries and signs of instability are ruled out, orthopedic management
with a collar for 6 weeks and radiological follow-up is advised. If treat-
ment fails, anterior cervical arthrodesis should be performed. For F3
fractures, it is recommended to assess disc integrity. If the disc is injured,
surgery for single- or bi-segmental arthrodesis is suggested. If the disc is
intact and there are no other signs of instability, non-surgical treatment
with a rigid collar for 12 weeks is advised. Finally, for F4 fractures, they
should be managed as type C fractures according to the AO classifica-
tion.1*

This study has several strengths. All patients were evaluated with
computed tomography and magnetic resonance imaging, which allowed
for a detailed characterization of fractures and associated disco-
ligamentous injuries. The cohort was homogeneous, derived from a
single trauma center with standardized diagnostic and therapeutic crite-
ria, thereby reducing variability in management. Moreover, all patients
were followed until fracture consolidation and/or occupational dis-
charge, ensuring that the main clinical outcomes were adequately
recorded. However, the retrospective design and the small sample size
are important limitations. Given the low prevalence of these types of
injuries, prospective multicenter studies are needed to improve man-
agement strategies for these fractures.
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Conclusion

In conclusion, our results emphasize the importance of a thorough
evaluation of imaging and clinical characteristics in patients with cervi-
cal facet fractures. Disc rupture was found to be associated with failure
of conservative treatment, indicating that surgical treatment should be
considered early in patients with this finding. Despite the available
guidelines and classifications, significant uncertainty remains regarding
management criteria, particularly in F2 and F3 fractures. This under-
scores the need for further studies to refine treatment strategies and
improve long-term functional outcomes.

Level of evidence
Level of evidence IV.
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