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Abstract  

Background:  Sub-axial cervical spine fractures can have  

devastating sequalae. A third of all spine injuries occur in the  
cervical region. 70% of cervical trauma occurs in sub axial  
region. Failure of proper management to sub-axial cervical  

spine trauma can lead to permanent disability lack of consensus  
in the management of sub-axial fracture questions the efficiency  

of different surgical approaches.  

Aim of Study:  Evaluation of different anterior surgical  

methods in treatment of sub-axial cervical spine trauma and  

fracture.  

Patients and Methods:  42 patients with sub-axial cervical  
spine fractures who all were treated surgically with anterior  

approach were recruited. Of 42, 21 (50%) had corpectomy  
and Pyramesh placement with plate and 21(50%) had ACDF  
with single/multiple cages with or without plating. We collected  

operative data and performed follow-up for 12 months post-
operatively. The collected data were analyzed using the SPSS  
to detected significant differences between both groups.  

Study Design:  Case series.  

Results:  Age of patients in the Study groups ranged from  

15 years to 70 years, (average 39.1 ± 13.8 years). The injury  
levels in the majority of the 42 cases were at C4-5 (47.6%),  

C5-6 in (33.3%), C3-4 in (9.5%), C6-7 in (9.5%). Corpectomy  
group had significantly more blood loss and longer operative  

time than ACDF group. Both groups had similar rate of  
postoperative complications.  

Conclusion:  Anterior approaches for sub-axial fractures  

are efficient in preserving neurological function and stabilizing  
the fractures. Moreover, anterior procedure takes short time  

and could be of significant value in patients with medical co-
morbidities or when a short operative time is required.  
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Introduction  

THE  Cervical spine is vulnerable to injury espe-
cially in polytraumatized patients because of its  

wide range of movement. The Subaxial cervical  
spine which includes from C3-C7 is responsible  

for 50% of cervical motion [1] . Injuries to this  
region yield the majority of morbidities and mor-
talities associated with spine injuries [1,2] . Two  
main mechanisms of injuries explain the vast ma-
jorities of cases; high energy motor vehicle accident  

in young age group and lower-energy traumas in  
older age group [3,4] . Sub-axial Cervical Spine  
Injury Classification (SLICS) scoring system is  
currently the most widely accepted classification  

for managing such injuries [5] .  

This system is based on three major criteria  

that should be taken in account in the decisiontak-
ing: 1- Injury morphology; 2- Integrity of the  
Disco-ligamentous Complex (DLC) and 3- The  
neurological status of the patient. Each of these  
three factors is classified separately, with a final  

score resulting from the summation of these three  
variables, the system recommends management  

based on the final severity score [6,7] .  

Injuries with SLIC score of less than 3, and  
sometimes 4, points are treated nonsurgically. Soft  
collars used in mild cervical trauma without evident  

bone fractures Cervical collar help in healing of  

soft tissue injuries and in management of acute  

pain [8] .  

Computed tomography (CT), the golden stand-
ard imaging modality for cervical fractures and  

dislocations can detect and predict injuries ranging  

from minor ligamentous injuries to very severe  

burst fractures. Accurate clinical history, careful  

physical examination and detailed radiological  
evaluation must be done especially in such emer- 
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gency settings. Until now, there is no universally  

agreed protocol for managing sub axial cervical  
spine fractures [9] . Moreover, several questions  
emerge for dealing with such cases such as appro-
priate surgical approach, and the ideal timing for  
decompression [10,11] . In this study, we reported  
Postoperative Neurological condition as a primary  

outcome in patients who underwent anterior ap-
proach for sub axial cervical spine fracture in our  
University Hospital. Secondary outcome is the  

need for revision surgery through posterior ap-
proach in case of failure of fusion of anterior  

surgical approach.  

Anterior approaches have the advantages of  

supine position, minor iatrogenic trauma, and direct  

anterior decompression of the neural elements,  
removing anterior compressive structures such as  

disk and bone. Anterior stabilization can also be  
used successfully in select posterior injuries [2] .  

Patients and Methods  

Patients:  We conducted a prospective case  
series at the Neurosurgery Department, Aswan  
University Hospital (Aswan, Egypt) from January  

2019 to April 2020. 42 patients with sub-axial  
cervical spine fractures who were surgically treated  

with anterior approaches were recruited in the  

study. The study protocol was approved by Ethical  

Research committee at Aswan University Hospitals  
and all included patients signed a written informed  
consent before participation. Inclusion criteria are:  

Age between 15-70 years old, all post traumatic  

fractures, and SLIC ≥4 points. We excluded patients  
above 70 years old and below 15 years old, those  
who have pathological fracture or degenerative  

compression of spinal cord, and SLIC <4 points.  

Preoperative assessment:  Evaluation included  
taking detailed history, neurological examination,  
routine lab investigations, and different imaging  

modalities (plain X-ray, CT, and MRI cervical  
spine), and application of Sub-axial Cervical Spine  
Injury Classification (SLICS) scoring system.  

Moreover, All patients were assessed using the  
Oswestry Disability Questionnaire, walking dis-
tance, and VAS pain score.(12) (13).  

Skull traction:  
In cases of facet dislocation, skull tongs such  

as Cones calipers were used for traction. Weights:  

2.5kg for head and 1/2kg for each uninvolved  
cephalad vertebra.  

Surgical procedure:  
Timing:  Early decompression in Patients with  

Neurologic Deficits (less than 24 hours), whereas,  

patients without deficits were operated within 48  

hours of injury.  

Procedure:  Patients were placed in the supine  
position with the head in slight extension after  
removal of neck collar. Slight stretching of the  

head of the patient to unlock unilateral facet dislo-
cation, allowing the inferior articular process of  

the dislocated vertebra to cross the superior process  
of the lower vertebra. Slight rotation of the neck  
toward the dislocated side allows reduction of the  
bilateral facet dislocation. Intraoperative X-ray  

fluoroscopy was utilized to confirm the reduction  

of dislocated vertebra.  

Either a transverse skin incision or a longitudi-
nal one on the right side of neck were made ac-
cording to number of levels involved. Smith Rob-
inson approach was used to access the cervical  

spine. An avascular dissection plane was developed  
between the esophagus and trachea, medially, and  

the sternocleidomastoid muscle and carotid sheath,  

laterally. Handheld retractors were utilized to  

provide good exposure of the anterior vertebral  

column and the adjacent muscles. Curettes and  
kerrisons were used to remove the disc material  

and cartilage (Discectomy) or a drill to remove  

fractured vertebral body (corpectomy) to expose  

the posterior longitudinal ligament. Fusion was  

done with either a cage or Pyramesh and bone graft  

according to the need of each case.  

Intraoperative data were recorded and included:  
operative time, blood loss, intraoperative compli-
cation, method of fusion, and number of involved  
levels.  

Outcomes and follow-up:  A neck collar was  
used for 1.5-2 months postoperatively.  

We followed our patients in the immediate  

postoperative period (for post-operative complica-
tions), 2 weeks, 3 months, 6 months, and one year  

after surgery with clinical examination and follow-
up, using X-ray and CT scan and MRI of cervical  
spine if needed.  

Statistical analysis: The collected data were  
analyzed using Statistical analysis for Social Sci-
ence (SPSS version 25 for windows, IBM, IL).  
Data summarized as mean ±  standard deviation.  
Categorical data displayed as frequency and per-
centage. We used Student's t-test to assess the  
statistical significance of the difference between  

two study group means.  
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Results The subjective evaluation according to neck  
disability index after 6-month follow-up ranged  

Table (1): Demographics and clinical data of patients included from 0% to 37.1% with mean value 16.3% with a  

in study. standard deviation of 11.3%.  
Variable  Number/range  

Total cases:  42 
ACDF  21 (50%) 
Corpectomy  21 (50%) 

Sex:  
Male  38 (90.5%) 
Female  4 (9.5%) 

Age  15-70 (39.1 ± 13.8) 

Risk factors:  
Hypertension  15 (35.7%) 
Diabetes 7 (16.7%) 
Obesity  5 (11.9%) 
Smoking  17 (40.5%) 
Osteoporosis  3 (7.1%) 

Level of injury:  
C3-4  4 (9.5%) 
C4-5  20 (47.6%) 
C5-6  14 (33.3%) 
C6-7  4 (9.5%)  

In this study, 42 cases were recruited with sub-
axial cervical fractures that were operated anteri-
orly, 21 (50%) had ACDF, and the other 21 patients  

had corpectomy and Pyramesh placement.  

Of 42 cases, 8 (19.05%) cases improved in  
postoperative follow-up, 29 (69.05%) maintained  

their neurological status and 4 cases (9.52%) dete-
riorated in early follow-up (3 months) but improved  

in late follow-up (6 months). Last one case (2.3%)  

deteriorated, and died post-operatively due to  

pneumonia.  

As regard the secondary outcome, only one  
case (2.38%) out of 42 cases needed revision  

surgery through posterior approach.  

ASIA scale in 3 months follow-up for both groups  
16  

14  

12  

1  

8  

6  

4  

2  

0  
ACDF group Corpectomy group  

Fig. (1): Showing ASIA scale in a 3 months follow-up in both  
ACDF and Corpectomy group.  

The visual analogue scale (VAS) for pain after  
one-year follow-up ranged from 0 to 8 with mean  

value 1.4 (SD 2.3).  

Operative data outcomes:  
The median value and interquartile range of  

the period between admission and the operation is  
3 days (2-4), Operative time ranges from 1 hour  

to 4 hours in some cases, The blood loss during  
operations ranges from 100ml blood loss to 500ml  

so blood transfusion was done in such cases,  

Number of image shots ranges from 5 shots in  
some cases to 20 shots in other cases.  

But the mean value of the operative time, blood  
loss and image shots is as shown in the Table (2)  

below:  

Table (2): Operative data outcomes.  

Mean value  

Blood loss 216.7 ml (SD 82.7 ml)  

Operative time 95.2 minutes (SD 25.1 minutes)  

Number of image shots 9.3 shots (SD 2.3 shots)  

Imaging studies:  
1- Local kyphotic angle:  

The median value and interquartile range of  
local kyphotic angle prior to surgical procedure  

was found to be 16°  [11 - 20° ]. This decreased to  
1 °  [-5 - 8 ° ] at early follow-up and further to 0 °  [–8  
- 7° ] at the late follow-up after one year.  

The paired t-test showed that the mean differ-
ence between pre-surgery and late follow-up was  
significant (p<0.001) with a difference of 14.7 ° .  
(Table 3).  

2- Cervical lordosis:  
Cervical lordosis readings were similar to local  

kyphotic angle ones in terms of statistical signifi-
cance levels. The median value and interquartile  

range reading preoperative was 35 °  [29-43]. This  
increased to 40 °  [35-45 ° ] and further to 44 °  [33- 
51 ° ] at early and late follow-up respectively. A  

paired t-test detected significant difference ( p=  
0.003) between pre-surgery and late follow-up  
readings with a mean difference of 7.3 ° . (Table 3).  



Complications  Dysphagia  
(6 cases)  

14%  
Lost  

reduction  
(2 cases)  

5%  

Death  
(1 cases)  

2.3%  

Chest  
infection  
(3 cases)  

8%  

Neurologically  
deteriorated  

(4 cases)  
9.52%  

No complication  
(32 cases)  

76%  

(A) (B) (C)  

(A) (B)  (C)  
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Complications:  Fig. (2).  3- Step off distance:  
The median value of step off distance decreased  

from 0.9cm (0.7-0.95) to 0.6cm (0.5-0.75). This  

was found to be of significance at 5% significance  

level with a mean difference of –0.2 and p-value  
of 0.001. (Table 3).  

Table (3): Local Kyphotic Angle, Cervical Lordosis and Step  
off Distance at Preoperative and Late postoperative  

of 29 patients who complete one year postoperative 
. 

Preoperative  postoperative  value  
One year p - 

Local kyphotic angle  16°  [11-20]  0°  [-8-7]  <0.001  
Cervical lordosis  35°  [29-43]  44°  [33-51]  0.003  
Step off distance  0.9 cm  0.6 cm  0.001  

(0.7-0.95)  (0.5-0.75)  

Fig. (3): (A) CT cervical spine sagittal view showing anterior displacement of C3 over C4, (B) MRI of cervical spine sagittal  

view showing anterior displacement of C3 over C4, (C) postoperative follow-up plain X-ray lateral view of cervical  

spine showing cage placement in C3-4 disc space and plate and screw insertion. Case presentation 2:  

Fig. (4): (A) CT cervical spine sagittal view showing C5-6 fracture dislocation), (B) MRI of cervical spine sagittal view showing  

fracture dislocation of C5-6, (C) Post-operative plain X-ray lateral view of cervical spine showing corpectomy of C5  

and pyramesh placement and plate insertion.  
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Discussion  

Benefits of early surgery especially in patients  

with neurological deficit were demonstrated by  

The Surgical Timing in Acute Spinal Cord Injury  
Study (STASCIS). (STASCIS) recruited 222 pa-
tients with ages between 16 to 80 [14] . Neurological  
status was the primary outcome. The Study showed  
improvement in ASIA scale in 19.8% of the early  
group (operated in less than 24 hours) compared  

with only 8.8% in late group. Moreover, No addi-
tional risk was associated with early decompression.  

From there comes the emphasis of the literature  

on the importance of early intervention wherever  

resources and suitable circumstances existed.  

Choosing the best approach (anterior, posterior,  

combined) could be sometimes tricky. As a general  

rule, the approach is chosen based on the needs of  
cervical decompression, reconstruction, and stabi-
lization.  

Advances in spine biomechanics, instrumenta-
tion and improved radiologic imaging have greatly  
expanded our understanding of cervical sub-axial  

traumatic injuries. Whereas, most cervical sub-
axial trauma was treated by posterior approaches  

in the past, there is now significant evidence sug-
gested that an anterior approach is similarly effec-
tive for stabilization [15] .  

Being less traumatic and providing interbody  

grafting with reconstruction and maintenance of  

lordosis are important advantages of the anterior  

approaches [16] .  

Additionally ,they provides direct anterior de-
compression of the neural elements, removing  

ventral compressive structures such as disk and  
bone, Also, they utilise the supine position which  
is favourable when compared with the prone posi-
tion especially in polytraumatized patient.  

Moreover, Anterior stabilization could be suc-
cessfully used in selected posterior injuries [17] .  

Posterior approaches can produce a disastrous  

outcome if reduction without a reliable neurologic  

examination is attempted in case of the anterior  
cord compression [18] .  

MRI is recommended to avoid clinical worsen-
ing in case of disk herniation prior to open surgical  
reduction.  

In this study, 42 cases were recruited with sub-
axial cervical fractures that were operated anteri-
orly, 21 (50%) had ACDF, and the other 21 patients  

had corpectomy and Pyramesh placement.  

Of 42 cases , 8 (19.05%) cases improved in  

postoperative follow-up, 29( 69.05%) maintained  

their neurological status and 5 cases (11.91%)  
deteriorated in early follow-up (3 months) but  

improved in late follow-up (6 months). Of the 5  

cases that deteriorated, one died postoperatively  

due to pneumonia.  

As regard the secondary outcome, only one  
case (2.38%) out of 42 cases needed revision  

surgery through posterior approach.  

In a study conducted by Reindl et al., on 92  
patients with sub-axial cervical injuries operated  

by anterior approaches, satisfactory reductions  

occurred in 90 patients in the anterior group. There  

were two cases of failure of anterior reduction who  
needed additional posterior reduction. All patients  
achieved solid fusion within two years after surgery  

[19] .  

Mean of operative time in our study was 95.2 ±  
25.1 minutes while that of blood loss was 216.7 ±  
82.7ml). It is obvious that the anterior approach  
takes shorter operative time than the posterior  

approach.  

Brian Kown et al., reported that the mean op-
erative time was 103 minutes and the average blood  

loss was less than 100ml. [20] . Also the same results  
were revealed by the study of Yasutsugu Yukawa  

et al., in which the mean operative time was 101  
minutes and the mean blood loss was 190ml. [21] .  

In Elizabeth Chong, Ralph J. Mobbs, et al., [25]  
patients with traumatic and degenerative cervical  

disc prolapse operated with discectomy and cage  

placement without plate, VAS scores for neck and  
arm pain showed significant improvement (p<  
0.001) between pre- (7.1 ± 1.9) and postoperative  
(2.0± 1.7) scores (average improvement 4.6 ±2.1).  
There was no significant difference in VAS score  

improvement between the plated and non-plated  
groups. Mean preoperative neck disability index  
(NDI) scores were 44.0 (SD ± 15.2) with a mean  
improvement of 24.7 (SD ±8.8) to an average post-
operative score of 26.4 (SD ±21.7) (p=0.039). Ac-
cording to Odom's criteria, there were 16 excellent,  

7 good, 2 fair and no poor outcomes, 92% of  
patients achieving a good or excellent clinical  
outcome. There was no significant difference be-
tween the plated and non-plated groups [22] .  

In our study, 21 cases operated by corpectomy  

of single level and pyramesh placement.  

One case died due to chest infection, and another  
case had posterior stabilization later on. All the 20  
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cases show clinical and neurological improvement  

by at least one grade according to ASIA impairment  
scale and one or more than one degree by visual  
analogue score, the follow-up period from 2 weeks  

till one year post-operative.  

The current study shows that the anterior ap-
proach is effective in neurological improvement  

of the neurological impaired patients at the late  

follow-up as it allows easy decompression of the  
disco-ligamentous material of the affected segment  
which was proven to be the commonest cause of  
neurological deterioration in lower cervical trauma.  
Moreover, 4 case of 42 cases (9.5%) that neurolog-
ically deteriorated in early postoperative, have  
improved at late follow-up, and only one case died  
of pneumonia.  

In Zeena Dorie, M.D., Howard Morgan,et al.,  
In 44 patients out of 45 patients a solid arthrodesis  

was achieved without complications related to the  

cage and plate reconstruction, based on cervical  

CT scans or flexion-extension X-ray films. Twenty-
three patients underwent with one-level, 17 with  

two-level, and five with three-level corpectomy.  

The follow-up period ranged from 6 to 33 months  

(mean 12.9 months). Cervical fusion rate was  
determined by means of cervical CT scanning  

and/or flexion-extension radiography. Four patients  
underwent twolevel corpectomies and discectomies  

at adjacent levels. Fibular allograft bone was used  

to fuse the discectomy sites, and this required  

extension of the ACP implant. Patients in whom  
placement of posterior instrumentation was planned  

were excluded from the study [23] .  

Brodke et al., study included 52 patients with  
reduced unstable cervical spine injuries who were  

randomized for anterior versus posterior stabiliza-
tion and fusion [24] . He excluded cases who required  
reduction and decompression. He concluded that  
no significant differences in neurologic recovery,  

fusion rates, or long-term complaints with regards  
to the approach chosen.  

A prospective randomized study was by Kwon  
et al., comparing anterior versus posterior stabili-
zation for unilateral facet injuries in 42 patients  

[25] .  

The authors had a similar results to Brodke et  

al., study and moreover, they found that anterior  

approaches had a lower rate of wound infections,  

less postoperative pain, and a higher fusion rate,  

There were no reported differences in patient out-
come measures. The authors conclude that either  

anterior or posterior fixation approaches are valid  
and safe techniques to treat unilateral facet injuries.  

Conclusion:  
Surgical treatment of lower cervical traumatic  

instability by means of anterior decompression  
and fusion is efficient regarding the neurological  
outcome and the patients' satisfaction; also the  
anterior procedure takes short time and appears to  

be less traumatic to patients. However, the angle  

of the injured segment doesn't return to its normal  

lordosis, and the full reduction was not achieved.  
Consequently, we recommend the anterior approach  
alone in cases with neurological impairment and  

in patients with medical co-morbidities or when a  
short operative time is required.  
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