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Objective: Various strategies are suggested for facet joint dislocations after cervical trauma. The effect of timing of surgery on neurological 
outcome is controversial, both early and late surgeries have advantages and disadvantages. We aimed to investigate the neurological results of 
early versus late surgery for traumatic subaxial cervical facet joint dislocations. We also aimed to investigate the effect of unilateral and bilateral 
injuries on neurological recovery.

Materials and Methods: The data of 23 consecutive patients with facet joint dislocation between 2013-2020 were retrospectively analyzed. 
The data of age, gender, spinal level and side, surgical strategy, surgical timing, neurological status, and prognosis were collected from medical 
reports. Surgery within the first 24 hours of trauma was defined as early surgery and surgery after 24 hours of trauma was defined as late surgery. 
The effect of timing of surgery and unilateral or bilateral nature of the injury on neurological outcome were investigated at one-year follow-up.

Results: In a total of 19 patients with neurological deficits, early surgery resulted in neurological recovery in 7 of 12 patients (p=0.001), and late 
surgery resulted in neurological recovery in 2 of 7 patients (p=0.135). While 8 of 12 patients with unilateral dislocation showed neurological 
recovery (p=0.002), only 3 of 11 patients with bilateral facet joint dislocations showed neurological recovery (p=0.061).

Conclusion: Early surgery may result in better neurological outcomes at one-year follow up than late surgery. Patients with unilateral facet joint 
dislocation have better prognosis than bilateral injuries in terms of neurological recovery.
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INTRODUCTION

Trauma to the cervical spine is commonly related to motor 
vehicle accidents in young patients and falls in the elderly(1). 
Nearly half of the cervical spinal injuries take place at C5-C7 
levels and these segments are the most commonly affected 
levels(2). Cervical trauma can result in fractures, traumatic disc 
herniations, listhesis, facet joint dislocations, and ligamentous 
injuries. They may lead to cervical instability and neurological 
deficits which may lead to serious morbidities and even 
mortality. Various treatment options are suggested for facet 
joint dislocation in literature including closed and open 
reductions. While the closed reduction is non-invasive and 
formerly accepted as advantageous, it is believed that it may 
lead to worsening of neurological deficits and open surgical 
treatments are more commonly adopted recently(3). The most 
obvious indications for surgery are cervical instability and 
neurological deficits(4). Surgical treatment for subaxial cervical 

trauma aims to decompress the spinal cord and roots, and 
also restore adequate cervical alignment and stability(5). When 
surgical treatment is the choice, the timing of the surgery 
is another controversy. Whether early surgery is better for 
neurological deficits is an ongoing debate. In this study, we 
aim to investigate the neurological results of early versus late 
surgery for traumatic subaxial cervical facet joint dislocations 
in both unilateral and bilateral cases. We also aim to investigate 
the effect of unilateral and bilateral injuries on neurological 
recovery.

MATERIALS AND METHODS

This retrospective study was performed in accordance with the 
“Declaration of Helsinki”. This study is approved by the Local 
Ethics Committee of Marmara University, by decision number 
09.2021.667. This study included surgically treated patients 
admitted to our tertiary center between 2013 and 2020, with 
facet joint dislocation after trauma in the subaxial cervical spine. 
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Age, gender, spinal level, and side, surgical strategy, surgical 
timing, neurological status, and prognosis were collected 
retrospectively. American Spinal Cord Injury Association (ASIA) 
scoring(6) was used for neurological assessment at preoperatively 
and postoperatively at 12 months. A positive change of one 
level in ASIA scoring was accepted as neurological recovery. 
All patients were operated on using anterior, posterior, or a 
combination of anterior and posterior techniques aiming to 
achieve appropriate spinal cord decompression and alignment 
of the cervical spine. Early surgery was defined as the surgical 
procedure accomplished within the first 24 hours of trauma 
and late surgery was defined as the surgeries performed 
after 24 hours of trauma. The effect of the timing of surgery 
on the neurological outcome is investigated along with the 
unilaterality or bilaterality of the injury.

Statistical Analysis

Statistical analysis was accomplished using SPSS statistics 
software version SPSS 25.0 (SPSS Inc., IBM, NY, USA). ASIA scoring 
and uni-or-bilaterality were used as dependent variables in 
separate analyses, and Friedman Test was employed. P-values 
lower than 0.05 were considered statistically significant.

RESULTS

Twenty-three patients were included in the study. All had 
traumatic subaxial cervical facet joint dislocations and etiology 
included motor vehicle accidents, falls, and external mass hits. 
After careful examination, all patients were radiologically 
assessed using computed tomography (CT) and magnetic 
resonance imaging (MRI) including short tau inversion recovery. 
There were 16 males and 7 females, and their ages ranged 
between 17 and 77 (mean 49.17). Injured segments were C3-4 
in one, C4-5 in 3, C5-6 in 9, and C6-7 in 10 patients. Twelve 
patients had unilateral and 11 patients had bilateral facet 
joint dislocations. There was traumatic disc herniation in 8 
patients and this finding guided surgical strategy in most cases. 
Six of these 8 patients were operated on using the anterior 
approach only, and the remaining 2 patients were operated on 
with combined anterior and posterior approaches. One patient 
had an anterior approach but did not have a traumatic disc 
herniation. The remaining 14 patients without traumatic disc 
herniation were operated on using the posterior approach. 
One patient having ankylosing spondylitis as comorbidity, who 
was operated on using the anterior approach, required revision 
surgery due to instability one month after initial surgery, and 
posterior fixation was performed. Early physical therapy and 
rehabilitation were initiated in all patients on postoperative 
day 1.
ASIA scoring preoperatively was E in 4 patients, D for 5 patients, 
C for 5 patients, and B for 9 patients. In 4 ASIA E patients, scoring 
was E for all at one year follow-up. In 5 ASIA D patients, 4 had 
ASIA E and 1 remained ASIA D in one year follow-up. In 5 ASIA 
C patients, 3 had ASIA D and 2 remained ASIA C in one year 

follow-up. In 9 patients with ASIA B, 1 patient had ASIA E, 1 
patient had ASIA C and 7 remained ASIA B at one year follow-
up (Table 1).
The early surgery group included 14 patients and the late 
surgery group included 9 patients. Twelve of 14 patients had 
neurological deficits in the early surgery group and seven of 
these 12 patients (30% of total) showed neurological recovery. 
In the late surgery group, 7 of 9 patients had a neurological 
deficit and only 2 of them (8.6% of total) showed neurological 
recovery.
In total, 19 patients had neurological deficits preoperatively. 
The early surgery group included 12 patients and the late 
surgery group included 7 patients, respectively. While 7 of 12 
patients (58%) in the early surgery group showed neurological 
recovery, only 2 of 7 patients (28%) in the late surgery group 
showed neurological recovery. In the early surgery group, 
postoperative one-year ASIA scores were significantly better 
than preoperative ASIA scores (p=0.001), however, in the late 
surgery group, there were no significant differences between 
pre-and postoperative ASIA scores (p=0.135) (Table 2).
While 8 of 12 patients with unilateral facet joint dislocation 
had neurological deficits (66%), 11 out of 11 patients with 
bilateral facet joint dislocation had neurological deficits 
(100%). In patients with unilateral facet joint dislocation with 
neurological deficit, 6 of 8 (75%) showed neurological recovery. 
Their postoperative one-year ASIA scores were significantly 
better than preoperative ASIA scores (p=0.002). In patients with 
bilateral facet joint dislocation with neurological deficit, 3 of 
11 patients (27%) showed neurological recovery. There were no 
significant differences between preoperative and postoperative 
ASIA scores in this group (p=0.061) (Table 3).

DISCUSSION

Instability and neurological deficits are the main indications 
of surgery after traumatic facet joint dislocations in the 
cervical spine. While a thorough neurological examination is 
of paramount importance in cervical spinal trauma, imaging 
modalities including CT and MRI may delineate the injuries 
like facet joint alignment, traumatic disc herniation, posterior 
ligamentous disruptures, and bony fractures(7-9). Traumatic 
disc herniation accompanying facet joint dislocation plays a 
very important role in decision making for the type of surgery, 
because a posterior approach in the presence of anterior 
disc herniation is reported to have a high risk for secondary/
iatrogenic spinal cord injuries(2,4,10). The present study included 
19 patients with neurological deficits and 8 of them showed 
evidence of traumatic disc herniation on MRI. Two of them had 
combined anterior and posterior approaches and 6 had anterior-
only approach. Only one patient without disc herniation was 
operated on using the anterior approach and the remaining 
14 patients had a posterior approach. This finding also shows 
the importance of the presence of traumatic disc herniation in 
decision-making for the approach to use.
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Table 1. Descriptive data for 23 patients

Patient Age Gender Injury 
mechanism Level Side of 

dislocation Surgery

ASIA 
score Disc 

herniation
Timing of 
surgery

Preop At 1 
month

At 12 
months

1 75 F Fall C5-6 Bilateral Posterior C C C No Late

2 42 M Fall C6-7 Right Anterior B B B No Early

3 47 M Fall C5-6 Left Anterior C D D No Early

4 17 M Motor vehicle
accident C5-6 Left Anterior B C C No Early

5 62 M Fall C6-7 Bilateral Posterior B B B No Late

6 37 M Motor vehicle 
accident C5-6 Right Anterior E E E Yes Late

7 77 F Fall C6-7 Bilateral Posterior B B B No Early

8 34 M Fall C5-6 Left Anterior B B B Yes Late

9 50 F Fall C6-7 Bilateral Posterior B B B No Early

10 50 F Fall C6-7 Bilateral Posterior D E E Yes Early

11 32 M Hit by mass C6-7 Left Anterior E E E Yes Early

12 27 M Fall C5-6 Bilateral Anterior D D D Yes Late

13 53 M Fall C5-6 Bilateral Ant + Post B C E Yes Early

14 59 M Fall C6-7 Left Posterior D E E No Late

15 46 M Hit by mass C6-7 Left Posterior E E E No Early

16 41 M Fall C4-5 Right Ant + Post C D D Yes Early

17 49 M Fall C4-5 Bilateral Posterior C C C No Late

18 34 F Motor vehicle 
accident C6-7 Right Posterior E E E No Late

19 54 M Motor vehicle 
accident C4-5 Bilateral Ant + Post B B B No Early

20 76 F Fall C5-6 Bilateral Posterior C D D No Early

21 55 M Motor vehicle 
accident C3-4 Bilateral Posterior B B B No Early

22 67 M Fall C5-6 Left Posterior D E E No Early

23 47 F Motor vehicle 
accident C6-7 Left Posterior D E E No Late

ASIA: American Spinal Cord Injury Association, F: Female, M: Male

Table 2. The outcomes for patients having neurological deficit at one year follow-up with early and late surgeries

Timing of surgery Total Neurological recovery p-value
Early surgery 12 7 0.001

Late surgery 7 2 0.135

Table 3. The outcome for patients having neurological deficit at one year follow-up with unilateral and bilateral facet joint 
dislocations

Side of dislocation Total Neurological recovery p-value
Unilateral 8 6 0.002

Bilateral 11 3 0.061



Sakar et al. Timing of Surgery in Facet Dislocation

J Turk Spinal Surg 2021;32(4):154-9

157

Closed or open reduction for cervical facet joint dislocation is 
still a controversial topic. Closed reduction is reported to have 
a success rate as high as 98%(11), although it is reported with 
much lower success rates in bilateral cases(12). It may lead to 
worsening neurological function in patients who also have 
traumatic disc herniation(12,13). Although the closed reduction 
is regarded as a non-invasive measure, open surgeries have 
the advantages of being safe, reliable, easy to perform, and 
lesser secondary/iatrogenic injuries(14-20). Closed reduction is 
suggested in one study for conscious, cooperated, neurologically 
intact patients without traumatic disc herniation and posterior 
ligamentous injury(9). 
The posterior approach utilizes decompression from the 
posterior by removing bony fragments and disrupted 
ligaments,  and has the advantage of direct reduction of the 
facet joints(10,21). It may serve as a solid stabilization and fusion 
method. It also has disadvantages including more dissection 
of soft tissues, more segments needed for fusion, and a 
higher risk of complication in the presence of traumatic disc 
herniation or any other ventral compressions(22). The anterior 
approach provides better cervical lordosis, fewer problems 
associated with scar tissue healing and postoperative pain(10). 
It also allows decompression of traumatic disc herniation 
or any other ventral compressions(23). On the other hand, the 
anterior approach may fail to re-align the facet joints properly 
and this distraction maneuver may also lead to secondary/
iatrogenic injury to the spinal cord(24). Combined anterior 
and posterior approaches best reduce the risk of secondary/
iatrogenic injuries and are used in complex situations(10). We 
did not use closed reduction in any of the patients in this study. 
In the case of ventral compression caused by a traumatic disc 
herniation or other bony fragments, an anterior approach was 
chosen. After successful anterior decompression, the reduction 
was also attempted anteriorly. In 6 patients, the anterior 
approach resulted in successful decompression and reduction, 
and surgery was completed with anterior fusion (Figure 1). 
However, in 3 patients, an anterior reduction attempt was 
failed and a posterior approach was added for reduction and 
appropriate cervical alignment (Figure 2). In the remaining 14 
patients, there was no anterior compression and a posterior-
only approach was used successfully for reduction (Figure 3).
Patients with bilateral facet joint dislocation have more 
serious neurological deficits than patients with unilateral 
facet joint dislocations(25,26). During the trauma, higher forces 
and excessive hyperflexion are the causes for bilateral facet 
dislocation,  and this is also suggested as the cause for more 
serious neurological injuries in bilateral facet joint dislocations 
than unilateral facet joints dislocations(25,26). While there were 
11 patients in our study with bilateral facet joint dislocation 
and all had neurological deficits, there were 12 patients with 
unilateral facet joint dislocation and 8 of them had neurological 
deficits. This is concordant with recent literature.
Early or late surgery is also another controversial issue. Some 
reports suggest no difference in neurological function between 

early and late surgeries(27). It is also reported that in patients 
with complete neurological functional loss, early surgery just 
affects the hospital stay and has no effect on neurological 
function(28). On the other hand, several reports are suggesting 
early decompression and stabilization are associated with 
favorable outcomes for neurological function(3,29-34). In Surgical 
Timing in Acute Spinal Cord Injury Study, it is shown that the 
positive effects of early surgery within the first 24 hours of 
cervical trauma on neurological recovery are more commonly 
observed than late surgery(35). In a multi-center study, early 
surgery is found to have a direct association with a good 
prognosis in patients with complete motor paralysis(36). In 
our study, results of early surgery favor a better neurological 
outcome in patients with traumatic facet joint dislocations 
with neurological deficits. While early surgery resulted in better 
neurological outcomes in 7 of 12 patients (58%) at one-year 
follow-up, late surgery resulted in better neurological outcomes 
in only 2 of 7 patients (28%) at one-year follow-up.

Study Limitations

Retrospective and non-randomized nature is the main limitation 
of the study. The relatively small cohort is also another 
limitation. Although it is difficult, prospective randomized 

Figure 1. Radiological imaging of a patient operated anteriorly. 
A) Preoperative T2-weighted sagittal MRI showing anterolisthe-
sis at C5-6 level. Traumatic disc herniation is evident at C5-6. B) 
Preoperative CT showing anterolisthesis at C5-6. C) Postoperative 
T2-weighted MRI imaging artifact at operated level and proper de-
compression of spinal cord. Hyperintensity at the level indicates 
spinal cord injury at C5-6 levels. D) Postoperative CT shows proper 
alignment of cervical spine and fusion material at the operated 
level
MRI: Magnetic resonance imaging, CT: Computed tomography
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studies with larger patient numbers may thoroughly investigate 
the effects of early surgery in facet joint dislocation regarding 
the neurological outcome.

CONCLUSION

In patients with facet joint dislocation, early surgery within the 
first 24 hours of cervical trauma may result in better neurological 
outcomes in the one-year follow-up than late surgery. Patients 
with unilateral facet joint dislocation have a better prognosis 
than patients with bilateral facet joint dislocation after cervical 
trauma in terms of neurological recovery.
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