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Abstract 
Introduction: cervical spine trauma remains one of the most common causes 
of morbidity in the world with a significant financial burden on our society. It 
is a devastating event for the patient and family. The aim of this study is to 
share our experience in the surgery management of cervical spine injury in 
rural area. Methods: We did retrospective and single center study for one 
year from August 2020 to August 2021. We included all the patients who had 
undergone surgery for cervical spine injury in our hospital. Results: The study 
is based on 14 patients, 9 males and 5 females (sex ratio: 1.8). The average age 
was 34 years old and 08 (57%) were employed at time of injury. Road traffic 
accident was the most common cause, it was found in 11 (78%) cases fol-
lowed by falls in 2 (14%) and interpersonal assault in 1 (7%). The Time ad-
mission ranged from 03 hours to 03 weeks. The most associated lesion was 
head trauma 7 (50%) followed by chest injury in 05 (35%) and 92% of our pa-
tient had motor deficit. Surgery was performed in all cases. Closed reduction 
was performed in 09 (64%) before surgery. Different types of complications 
that we had encountered were: infection 01 (07%) case, bed sores 02 (14%) 
cases, respiratory distress 02 (14%) cases and cervical kyphosis 01 (07%) case. 
After 06 months 71% of patients have progressed well with partial or complete 
recovery of their deficit. 14% of death in our series were noted and 28% of pa-
tients returned to work. Conclusion: cervical spine trauma remains a heavy 
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socio-professional handicap. In rural areas, despite the lack of equipment and 
the difficulties of care, our results are satisfactory. However, it is necessary to 
insist on psychotherapy for these patients. 
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1. Introduction 

Cervical spine trauma remains one of the most common causes of morbidity in 
the world with a significant financial burden on our society. It is a devastating 
event for the patient and family. It has a huge impact on society because of the 
intensive resources required to manage the patient in both the acute and reha-
bilitation phases [1] [2]. Attempts to minimize the damage to the cervical spinal 
cord can result in very important improvements in the quality of life for these 
devastating injuries. Therefore, the goal of any surgeon is to appropriately iden-
tify those injuries that would benefit from surgical stabilization and decompres-
sion. In our rural society cervical spine trauma is common due to the urbaniza-
tion of cities but also indiscipline in driving. The particularity in our city re-
mains the cost of care which is expensive for the people, the accessibility to care 
which is still difficult for some and also the lack of equipment we encounter in 
our structure for rapid surgical care. 

The aim of this study is to share our experience in the surgery management of 
cervical injurie in rural area. 

2. Methodology 

We did retrospective and single center study in one year from August 2020 to 
August 2021. Patients who underwent surgery for cervical spine injury at matla-
boulfawzaini hospital in Touba city were enrolled. The American Spinal Injury 
Association Impairment Scale was used to assess for paralysis. 14 patients were 
enrolled and analysis was done using Microsoft office excel 2016. We studied 
their epidemiological, clinical, radiological, therapeutic and follow up data. 

3. Surgical Method 

After general anesthesia and neck collar removing, closed reduction is done in 
case of indication. Intraoperative fluoroscopy X-ray is used to follow reduction 
process. A standard Smith-Robinson anterior approach was used to perform an-
terior decompression. Discectomy or corpectomy was done then iliac bone graft 
or pyramesh cage were used for fusion. Cervical plate one level or two level with 
screw was used close was done after good hemostasis (Figure 1). 

For patient who closed reduction was failed like unilateral facet dislocation, 
combined approach was performed. The patient was turned in prone position  
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Figure 1. (A): C6C7 bifacet dislocation. (B): Fluoroscopy control show C6C7 plating with 
iliac bone graft after good close reduction. 
 
with skull traction, posterior approach was performed to dislocate unilateral 
facet joint, after good reduction was check by fluoroscopy X-ray and anterior 
approach was done. 

4. Results 

The study is based on 14 patients: 9 males and 5 females (The sex ratio was: 1.8 
in favor of male). The average age was 34 years old and 08 (57%) were employed 
at time of injury. Road traffic accident was the most common causes in our se-
ries it was found in 11 (78%) cases followed by falls in 2 (14%) cases and inter-
personal assault in 1 (7%) case. The time admission ranged from 03 hours to 03 
weeks and the mean time for admission was 04 days. A multiple trauma was 
found in 09 (64%) cases and the most frequently associated lesion was head 
trauma 7 (50%) followed by chest injurie in 05 (35%) and femur fracture in 03 
(21%) cases. 92% of our patient had motor deficit and were classified as ASIA A 
(American Spinal Injury Association) in 4 (28%) patients, ASIA B in 6 (42%), 
ASIA C in 3 (21%), ASIA D in 0 and ASIA E in 1 patient (07%). Respiratory im-
pairment was noted in 4 (28%) cases. 

Cervical CT-scan (computerized tomography) was performed in all patients 
and the lower cervical spine was the most frequent site injury, found in 92% with 
a predominance of C6-C7 level (35%). Differents lesions were found and frac-
ture dislocation was the most found in 11 (78%) (Table 1). 

Surgery was performed in all cases, the average time to surgery since trauma 
was 10, 28 days and 50% of cases, surgery was performed during first week. 

Closed reduction was performed in 09 (64%) before surgery. 
Anterior approach was performed in all case and combined approach (poste-

rior and anterior approach) in one case. One level approach: discectomy with il-
iac bone graft and plating were performed in 09 (64%) cases, two level approach: 
corporectomy with iliac bone graft and cervical plate in 05 (35%) cases and cor-
pectomy with pyramesh cage and plating in 01 (07%) (Figure 2). 
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Table 1. Level fracture and type of cervical injury in CT-scan. 

Level fracture and type of cervical injury Cases (%) 

C6-C7 Fracture dislocation 05 (35%) 

C5-C6 Fracture dislocation 02 (14%) 

C4-C5 fracture dislocation 04 (28%) 

C5 vertebral body fracture 02 (14%) 

C2 vertebral body fracture 01 (07%) 

Posterior elements fractures 11 (78%) 

Unifacet dislocation 01 (07%) 

Bifacet dislocation 05 (35%) 

 

 
Figure 2. (A): Préop imaging: C5 body fracture. (B): Postop imaging: 
corporectomy + Plating with screw + Pyramesh cage. 

 
Medical treatment was corticosteroids in 42%, analgesic and antibiotic pro-

phylaxis in all case. 
All patients underwent intraoperative X-ray fluoroscopy during surgery and 

cervical X-ray after surgery (Figure 3). 
The 4 patients who had respiratory impairment received high dose injectable 

corticosteroids to stabilize them before surgery. 
During follow up all patients with motor deficit underwent physiotherapy and 

psychotherapy. 
Differents types of complications that we had encountered in this series were: 

infection 01 (07%) case, bed sores 02 (14%) cases, respiratory distress 02 (14%) 
cases and cervical kyphosis 01 (07%) case. 

After 06 months 71% of patients have progressed well with partial or complete 
recovery of their deficit. 14% of death in our series were noted and 28% of pa-
tients returned to work (Table 2). 
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Figure 3. (A): Show intraoperative corpectomy/anterior approach: 1 C3 ver-
tebral body, 2 cervical dura mater after decompression. (B): The same patient 
X-ray fluoroscopy control shows corpectomy with C3C5 plating. (C): X-ray 
after surgery show cervical plate C3C5 with iliac bone graft. 

 
Table 2. Follow up for the motor deficit according to ASIA classification during the 
month. 

ASIA 
At the beginning: 

case (%) 
01 month 
after: case 

03 months 
case 

06 months 
case 

ASIA A 04 (28%) 

A: 01 
B: 01 
C: 01 

Death: 01 

A: 01 
C: 02 

A: 01 
C: 01 
D: 01 

ASIA B 06 (42%) 
B: 02 
C: 03 
D: 01 

B: 01 
C: 01 
D: 02 
E: 02 

B: 01 
C: 01 
E: 04 

ASIA C 03 (21%) 
D: 02 

death: 01 
E: 02  

ASIA E 01 (07%) E: 01   

5. Discussion 

SCI (Cervical Spinal Cord Injury) occurs predominately in young males, as shown 
in this study and substantiated by the literature [3] [4]. Fifty seven per cent were 
employed at the time of injury, which is a surprisingly high percentage given the 
referral population. 

Road traffic accident was the most common causes in our series it was found 
in 11 (78%) cases due to non-compliance with the highway code in our city, the 
indiscipline of drivers while driving ,bad roads which are unlit at night and old 
bad cars which shouldn’t be driven. 

Time admission ranged from 03 hours to 03 weeks because some patients come 
from remotes areas and also there is no neurosurgeon in many regions of our 
country to take care of these patients. Given the nature of the injury (requiring 
prolonged stay and intensive care resources), coupled with the perception of poor 
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outcome, lack of surgeon and equipment, some hospitals will often not accept 
SCI patients. This results in the patients waiting in suboptimal conditions in 
primary-level hospitals until a bed becomes available in our hospital. The most 
common associated injury was head trauma. Studies have shown that 45% of se-
vere head trauma is associated with cervical spine injury [5] [6] [7]. 

92% patients had neurologic deficit, in some case like assault or fall in our 
country, patients do not receive prehospital immobilization for cervical spine 
injury. They are in general transported to the hospital by parents or colleagues 
(responsible for secondary aggravation). In case of road traffic accident, people 
automatically call firefighters then prehospital immobilization with neck collar is 
done. However CSI can immediately be responsible for neurologic deficit due to 
cervical spinal cord compression.  

Steroid treatment in the early hours after the injury is aimed at reducing the 
extent of permanent paralysis during the rest of the patient’s life [8]. The use of 
MP (Methylprednisolone) remains a contentious issue, in part because of the catas-
trophic nature of ASCI and Although the results of NASCIS (National Acute 
Spinal Cord Injury Study) II and III trials led to the widespread adoption of a 
high-dose MP regimen for patients treated within 8 hours of injury, subsequent 
studies have called into question the validity of NASCIS conclusions [9]. In our 
hospital we use methylprednisolone at the dose of 2 to 5 mg/kg for 48 hours 
when the patients have complete motor impairment (ASIA A and B) but espe-
cially when there are respiratory disorders. 

Patients with a preoperative neurological deficit due to spine trauma, in case 
of spinal cord compression or instability, surgery is often the treatment of choice 
to grant a chance of neurological recovery, early mobilization, and faster return 
to usual daily activities compared to the conservative treatment [10] [11]. In our 
series, 50% of patients were operated during the first week; the others patients 
beyond the first week up to a month. This delay is explained by unavailability of 
cervical spine implants in emergency (in our hospital) which purchased from the 
capital city, the lack of CT-scan in remote areas, financial problem for patients 
to buy cervical spine implant quickly which are expensive in our country, avail-
ability of beds in our hospital which are often full, diagnostics errors in some 
cases, socio-culturals beliefs (some patients after cervical spine trauma consult 
cultural healer before coming to hospital) and those who have respiratory im-
pairment that requires stabilization with corticosteroids for a few days before 
having surgery. 

The classic anterolateral approach was used for most of our patients. It is a 
simple approach, this choice depends on clinic and surgeon experience, it allows 
anterior column stabilisation and good anterior decompression. Many authors 
prefer the anterolateral approach with placement of an inter-somatic graft or 
cage combined with plating [12] [13]. 

In our series after 06 months 71% of patients have progressed well with partial 
or complete recovery of their deficit. 14% of death (02 cases) in our series were 
noted and 28% of patients returned to work. 
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The 02 cases of death, one was classified ASIA A with respiratories impair-
ments stabilized slightly by corticosteroids but after surgery the patient still pre-
sented respiratory impairment, despite treatment in the intensive care unit the 
patient died. The other was a patient classified ASIA C with a traumatic brain 
injury, he presented an inhalation in intensive care in postoperative then he died 
of inhalation pneumonia. Previous studies have reported mortality of between 
4% - 6%, 6% - 18% and other like Perter G et al in U.S reported 6.6% of mortal-
ity [14] [15] [16]. 

Differents types of complications encountered: infection one case, cervical ky-
phosis one case and bed sores in two cases. In our region, anti-decubitus beds 
are expensive for most of patients and also there are no rehabilitation center as 
in developed countries, we insist on mobilization of the patient: in the hospital 
the patients are mobilized every 04 hours after the surgery, gloves filled with se-
rum are placed under the patient’s points of support (elbow, heel, etc.) for the 
prevention of bedsores, when they discharge from hospital, we advise family to 
insist on mobilization at home and also to start physiotherapy sessions. For 
some patients, physiotherapy remains expensive because there are many patients 
who live between 100 to 200 miles from the hospital in remote areas where there 
is no physiotherapy, they come to the hospital in difficult conditions to do one 
or two sessions per week. 

28% of patients returned to work after 06 months of follow up, this percentage 
is low and still justify that spinal trauma remains a heavy socio-professional handi-
cap and significant causes of morbidity, often these patients were responsible for 
their families. Some of them are depressed, that’s why psychotherapy is always 
needed. 

The limits of this study are: the low number of patients which is explained 
that we started neurosurgery in this hospital just a year ago. Patients who have 
means often go to the cities to get care. Some patients are transferred to other 
hospitals because we have a single surgery department for all surgical specialties 
and beds are often full like in emergency to receive spinal trauma. This study 
also shows that in rural areas we have to find the equipment which is available in 
our hospitals to operate early for the patients who are victims of cervical spine 
trauma. 

6. Conclusion 

Cervical spine trauma remains a heavy socio-professional handicap. In rural ar-
eas, despite the lack of equipment and the difficulties of care, our results are sat-
isfactory. However, it is necessary to insist on psychotherapy for these patients. 
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ASIA: American Spinal Injury Association 
CT-scan: Computerized Tomography 
SCI: Cervical Spinal Cord Injury 
MP: Methylprednisolone 
NASCIS: National Acute Spinal Cord Injury Study 
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