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Abstract 
Introduction: Cervical Spine Injuries (CSI) include disc-ligamentous and/or 
bone lesions of the cervical spine with or without neurological disorders that 
occur as a result of a wounding action. Emergency care of these patients is cor-
related to the vital and functional prognosis. Objectives: Report our manage-
ment of spinal cord injury and spine injury due to trauma in the lower cervical 
spine. Patients and methods: This was a cross-sectional, descriptive, analyti-
cal study with retrospective and prospective collection of data from January 
2009 to June 30, 2019 about 95 patients. Included patients admitted for trau-
matic spinal cord and spine injuries at lower cervical level with radiology in-
cluding plain X-ray, CT scan and MRI if necessary. Results: The frequency of 
lower cervical level injury is 50.2% of traumatic spine disorders. The average 
age of the patients was 33.91 ± 14.51 years and the sex ratio was 11.33. The 
etiologies are dominated by road traffic accidents (52.25%). The lesions were 
graded on grade A (38.74%) according to Franckel Scale. Severe sprains were 
diagnosed in 25.49% of cases. Lesions predominated at C5-C6 levels (33.33%). 
The surgery was performed in 20 patients. Recovery was effective in 39 patients 
(41.1%) and death was observed in 16.22% of cases. Conclusion: Spinal cord 
traumatic injury of the lower cervical spine is serious and a real public health 
problem. Prevention remains the best treatment. 
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1. Introduction 

Cervical spine injuries include disc, ligament or bone injuries to the cervical spine 
with or without neurological disorders resulting from a traumatic event. They 
cause serious injuries that are life-threatening or functionally debilitating. They 
are a major public health problem due to their frequency and severity [1]. The 
incidence of spinal cord injuries in industrialised countries varies between 18 and 
40 cases per year per million inhabitants [2]. The risk of traumatic spinal cord 
injury in developed countries is estimated to be between 30 and 50 per million per 
year, representing 10,000 to 15,000 new cases per year in the United States and 1000 
to 2000 in France [3]. In 2006, an incidence of 50 spinal injuries per million indi-
viduals was reported in Canada [4]. In Senegal, in 2022, a study on the management 
of cervical spine trauma over a two-year period reported 14 cases treated in one 
health region [5].  

The lower cervical spine is the preferred location for these injuries, making them 
a nightmare for emergency physicians and neurosurgeons. Cervical spine injuries 
occur in young adults, predominantly males, with road traffic accidents being the 
leading cause of spinal cord injury, followed by falls and leisure and sports acci-
dents [6] [7]. The importance of studying cervical spine injuries, particularly those 
of the lower cervical spine, lies in several factors, including the severity of the often 
disabling neurological injuries with sensorimotor neurological sequelae and their 
increasing frequency in young people in our context of the development of two-
wheeled means of transport [8]-[10]. Furthermore, surgical treatment is the main 
indication in the management of patients with spinal cord injury, with the aim, 
even in the absence of neurological disorders, of correcting anatomical injuries to 
the lower cervical spine by reducing the displacement of osteoarticular structures, 
decompressing the spinal cord and stabilising the spine. The time between the 
injury and surgery determines the chances of recovery [11]-[13]. The lack of data 
on this pathology is the basis for this study, which aims to evaluate the epidemio-
logical, clinical, radiological, therapeutic and evolutionary aspects of lower cervi-
cal spine injuries in our context. 

2. Method and Patients 

This was a cross-sectional, descriptive, and analytical study. Data collection was 
retrospective for the period from January 2009 to December 2018 and then from 
January to June, 2019 (prospective phase). 

Inclusion criteria: All patients admitted during the study period for lower cervi-
cal spinal cord injury who underwent standard X-ray imaging and cervical CT 
scan. It concerns lesions from C3 to C7. Of the 114 cases, three were excluded from 
this study due to incomplete paraclinical data. We used the Franckel scale and the 
ASIA score to classify lesions identified during clinical examination and the Argenson 
classification to classify lesions identified on standard X-ray and cervical CT scan. 
Epidemiological data were used, as well as post-treatment outcomes. 
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3. Results  
3.1. Sociodemographic Data 

During the study period, 6,640 patients were admitted to the department. There 
were 221 cases of spinal cord injury, 111 of which were located in the lower cervi-
cal spine, representing 1.67% of admissions and 50.23% of traumatic spinal inju-
ries. The annual trend in lower cervical spinal cord injuries is shown in the fol-
lowing graph (Figure 1). 
 

 
Figure 1. Annual distribution of C3-C7 TVMs (PARAKOU 2019, N = 111). 
 

The study population consisted of 102 (81.9%) men and 9 (8.1%) women, giv-
ing a sex ratio of 11.33. The mean age of patients was 33.9 ± 14.5 years, with a 
median of 30 years and extremes of 4 and 79 years. Among these patients, 32 
(28.8%) lived in urban areas and 79 (71.2%) in rural areas. The medical history 
was dominated by alcoholism in 26 patients (23.4%) and smoking in 15 (13.5%). 
During this study, 77 (69.4%) patients received medical transport, compared to 
34 (30.6%) who were transferred without precautions for cervical spine care, i.e., 
without a neck brace or maintaining the head-neck-trunk axis. All patients re-
ceived pain relief upon admission and basic hydration. Neurological deficits were 
noted in 82 (73.9%) patients and spinal syndrome without neurological deficits in 
29 (26.1%). 

3.2. Causes of Trauma  

The circumstances of the trauma were road traffic accidents (52.3%), workplace 
accidents (22.5%), and falls (17.1%).  

3.3. Clinical Data 

Table 1 shows the distribution of patients according to time, reason for admission, 
and circumstances of the trauma. 

The general condition was good in 65 (58.6%) patients and 108 (97.3%) had 
stable hemodynamics. Three patients were in shock due to multiple trauma. Res-
piratory status was stable in 96 (86.49%) patients. The data after evaluation of the 
Franckel scale are shown in Figure 2. 
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Table 1. Distribution of patients according to time, reason for admission, and circum-
stances of the trauma (PARAKOU 2019, N = 111). 

 Number of patients (%) 

Admission time   

<6 hours 29 26.1 

6 - 12 hours 20 18.0 

12 - 24 hours 18 16.2 

>24 hours 44 39.7 

Reason for admission   

Neurological deficit 82 73.9 

Neck pain 29 26.1 

Genitourinary disorders 4 3.6 

Altered consciousness 2 1.8 

Loss consciousness 2 1.8 

Multiple trauma 2 1.8 

Traumatic brain injury 2 1.8 

Headache 1 0.9 

Circumstances of the trauma   

Traffic road accident 58 52.3 

Work accident 25 22.5 

Falls 19 17.1 

<3 m 1 5.3 

3 - 6 m 15 79.0 

>6 m 3 15.8 

Fight 4 3.6 

Assault 3 2.7 

Domestic Accident 2 1.8 

 

 
Figure 2. Distribution according to the Franckel scale (PARAKOU 2019, N = 111). 
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The ASIA score was specified in 62 patients. The ASIA sensory score was be-
tween [90 - 112] for 35 (56.45%) patients and the ASIA motor score was less than 
30/100 for 27 (45%) patients. The ASIA score assessment data are reported in Ta-
ble 2.  
 
Table 2. Distribution of patients according to the ASIA scale (PARAKOU 2019, N = 111). 

 number (%) 

ASIA sensory (/112) (n = 62)   

10 - 29 5 8.1 

30 - 59 13 21.0 

60 - 89 9 14.5 

90 - 112 35 56.4 

ASIA motor (/100) (n = 60)   

0 - 29 27 45.0 

30 - 59 12 20.0 

60 - 89 6 10.0 

90 - 100 15 25.0 

MP (/50) (n = 60)   

0 - 24 38 63.3 

25 - 50 22 36.7 

MT (/50) (n = 60)   

0 - 24 27 45.0 

25 - 50 33 55.0 

 
The injuries associated with lower cervical spinal cord trauma in the study were: 

head injury in 35 (31.53%) patients, including 32 (91.43%, or 32/35) with mild 
head injury; chest trauma in 3 (2.7%) patients. Two patients had rib fractures and 
one patient had a pneumothorax. Traumatic injuries to the limbs accounted for 
4.5% of patients with fractures.  

Standard X-rays were performed on all patients, as well as spinal CT scans. In 
9 patients (8.1%), no lesions were detected. Dynamic images were performed in 4 
(3.6%) patients 10 days after the traumatic episode. No differences were noted com-
pared to standard images. 

3.4. Paraclinical Data 

Table 3 shows the different lesions identified by radiographic examination ac-
cording to the Argenson classification. 
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Table 3. Distribution of lesions according to standard frontal and lateral radiographs of 
patients (PARAKOU 2019, N = 102). 

 Number of cases (%) 

Anterior displacement 18 17.6 

Comminuted fracture 12 11.8 

Tear drop fracture 14 13.7 

Moderate sprain 16 15.7 

Severe sprain 27 26.5 

Dislocation biarticular fracture 6 5.9 

Uniarticular fracture 2 2.0 

Fracture with separation of articular mass 3 2.9 

Uniarticular dislocation 4 3.9 

 
Spinal scans were performed on 88 (79.28%) patients. No lesions were detected 

in 2 (7.14%) cases, and post-traumatic disc herniation was detected in 5 cases (17.9%). 
The requested MRI could not be performed because it was not available in the 
healthcare area. 

Imaging tests identified the level of injury in 105 (94.59%) patients. See the de-
tails in the following Figure 3. 
 

 
Figure 3. Distribution of injury levels in patients. 

3.5. Therapeutic Data 

All patients were immobilized, and 110 had received emergency cervical collars 
(99.1%). Cervical traction using a Gardner stirrup was performed in 3 (2.7%) pa-
tients (see illustrations). Surgery was indicated for 76 (68.5%) patients and was 
performed in 20 (26.3%) of them. Of the 20 patients who underwent surgery, 4 
(20%) had health insurance. Of the 56 patients who did not undergo surgery, 12 
had clinical respiratory and hemodynamic instability, 7 patients refused surgery, 
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and 37 withdrew due to lack of financial resources. The time to surgery ranged 
from 1 to 6 days for 12 (60.0%) patients, with a mean time of 10.9 ± 12.8 days and 
a median of 4.3 days. The surgical treatment data are reported in Table 4.  
 
Table 4. Distribution of patients according to surgical treatment (PARAKOU 2019, N = 
111). 

 Number (%) 

Completion time (n = 20)   

<1 day (24 hours) 1 5.0 

1 - 6 days 12 60.0 

7 - 15 days 2 10.0 

16 - 20 days 2 10.0 

>21 days 3 15.0 

Reasons for non-completion (n = 56)   

Lack of financial resources 37 66.1 

Parental disagreement 7 12.5 

Clinical instability 12 21.4 

Indication (n = 20)   

Dislocation 12 60.0 

Fracture 5 25.0 

Dislocationpproach 3 15.0 

Abord (n = 20)   

Anterior approach 18 90.0 

Posterior approach 1 5.0 

Mixed approach 1 5.0 

Procedure (n = 20)   

Dissectomy, iliac graft 4 20.0 

Decompressive laminectomy decompressive 1 5.0 

Dissectomy, iliac graft, fixation 10 50.0 

Arthrectomy, reduction, fixation 1 5.0 

Corpectomy, iliac graft, fixation 7 35.0 

Osteosynthesis (n = 19)   

Anterior cervical screw plate 19 100.0 

3.6. Evolutionary Data 

Of all patients, 32 (28.8%) received functional physical therapy. The average time 
between admission or surgery and the start of therapy was 8.13 ± 7.32 days. Sup-
portive psychotherapy was provided to 12 patients with adjustment disorders re-
lated to their neurological state of complete dependence. Of all patients, 64 (57.7%) 
were clinically stable during the first 7 days. Hyperthermia was observed in 38 pa-
tients who presented with neurovegetative disorders.  

Among patients who underwent surgery, the condition was stable in 60% (12), 
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while 30% (3) presented with a neurovegetative disorder such as central hyper-
thermia. Among patients who did not undergo surgery, the condition was stable 
for 44.6% (25) and 55.4% (31) presented with neurovegetative disorders. Hyper-
thermia was noted in 44.6% (25) of cases. Figure 4 shows complications in the 
immediate phase depending on whether or not surgery was performed. 
 

 
Figure 4. Distribution of patients by immediate outcome and surgery (PARAKOU 2019, n 
= 76). 
 

In 47 (42.3%) patients, the clinical condition was stable. Neurovegetative disor-
ders were noted in 15 patients.  

Recovery was noted in 39 (41.1%) patients. The recovery time ranged from 1 to 
47 days, with an average of 12.2 ± 11.9 days. Among the patients who underwent 
surgery, 70% (14/20) were clinically stable and 12 (60%) of them had recovered 
within an average of 12.5 ± 12.3 days. Among the patients who did not undergo 
surgery and for whom surgery had been indicated, 15 (26.8%) were stable and 8 
(14.29%) had recovered within an average time of 13.5 ± 15.4 days.  

Table 5 shows the recovery time for patients according to the type of treatment.  
 
Table 5. Recovery time according to the type of treatment (PARAKOU 2019, n = 76). 

 
Operated (20) Not operated (56) 

n (%) n (%) 

1 - 6 days 5 41.7 4 50.0 

7 - 15 days 2 16.7 1 12.5 

14 - 20 days 2 16.7 1 12.5 

21 - 29 days 2 16.7 1 12.5 

>30 days 1 8.2 1 12.5 

3.6.1. Postoperative Complications  
Neurovegetative disorders were noted in 2 (10%) patients. We noted 2 (10%) cases 
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of parietal suppuration associated with infection of the osteosynthesis material in 
one case, requiring reoperation. The osteosynthesis material was removed in this 
case. Neurovegetative disorders were found in 6 (30%) patients and postoperative 
mortality was 15% (3 deaths). 

3.6.2. General Complications  
Neurovegetative signs were found in 15 (13.5%) patients.  

Pressure ulcer complications were found in 28 (25.2%) patients. Pressure sores 
were noted in 71.4% (20) of cases. At least one neurological sign persisted in 93 
(83.8%) patients at discharge. Signs persisted in 94.6% (51) of non-operated pa-
tients and 70% (14) of operated patients.   

Psychologically, one patient presented with severe anxiety and serious problems 
adapting and reintegrating into society and work, requiring psychiatric care (sup-
portive psychotherapy).  

There were 18 deaths, including 12 preoperatively (12 patients who did not un-
dergo surgery due to clinical instability) and 3 postoperatively. There were 3 deaths 
among patients for whom surgery was not indicated. In Table 6, we reported the 
complications observed in patients according to the type of care provided. 
 
Table 6. Distribution of postoperative complications according to the surgical procedure 
performed (PARAKOU 2019, n = 76). 

 
Operated (20) Not operated (56) 

n (%) n (%) 

Postoperative complications     

Parietal suppuration 2 10.0 -- -- 

Infection of osteosynthesis material 1 5.0 -- -- 

Psychiatric disorders n = 1    

Anxiety 1 100.0 -- -- 

Pressure Ulcer Complications n1 = 8  n2 = 13  

Pressure sores 5 62.5 9 69.2 

Urinary tract infection 3 37.5 3 23.1 

Pulmonary infection - - 3 23.1 

Thrombophlebitis - - 2 15.4 

Pulmonary embolism - - 2 15.4 

Paralytic ileus 1 12.5 3 23.1 

Neurovegetative disorders n1 = 2  n2 = 8  

Respiratory disorders 2 100.0 4 50.0 

Hypotension 1 50.0 2 25.0 

Bradycardia 2 100.0 1 12.5 

Hyperthermia - - 6 75.0 

Sequelae     

Sensory-motor deficit 12 60.0 39 69.6 

Genitourinary disorders 2 10.0 19 33.9 

None 6 30.0 3 5.4 
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3.6.3. Discharge Arrangements  
The average length of hospital stay was 25.6 ± 36.6 days, ranging from 1 to 212 
days. 

There were 18 (16.2%) deaths. The average length of hospital stay for patients 
who died was 6.1 ± 5.9 days, ranging from 1 to 21 days. The discharge modalities 
are reported in Table 7.  
 
Table 7. Distribution of patients according to discharge modalities (PARAKOU 2019, N = 
111). 

 number (%) 

Discharge arrangements   

Exit 56 50.5 

Discharge against medical advice 37 33.3 

Death 18 16.2 

Length of hospital stay (n = 90)   

1 - 6 days 25 27.8 

7 - 15 days 21 23.3 

14 - 20 days 9 10.0 

21 - 29 days 13 14.4 

30 - 59 days 14 15.6 

>60 days 8 8.9 

Length of stay of deceased patients (n = 18)   

1 - 6 days 12 66.7 

7 - 15 days 4 22.2 

14 - 20 days 2 11.1 

3.7. Mortality  
3.7.1. Frequency  
The overall in-hospital mortality rate during the study was 2.1% (137/6640), in-
cluding 18 (0.3%) cases of lower cervical spinal cord injury. The mortality rate for 
patients with lower cervical spinal cord injury was 16.2%. 

3.7.2. Circumstances of Death  
The details are reported in Table 8.  
 
Table 8. Distribution of patients according to causes of mortality. 

 Number (%) 

Respiratory distress 14 77.8 

Hyperthermia 9 50.0 

Infection 2 11.1 

Cardiac disorders 7 38.9 

Septic shock 3 16.7 
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3.7.3. Mortality According to Initial Neurological Status 
Table 9 shows the discharge status according to the patients’ initial Franckel scale.  
 

Table 9. Distribution of patients according to neurological status and mortality (PARAKOU 2019, N = 111). 

Franckel scale 
DEATH EXIT DAMA** 

P Fischer 
n % n % n % 

A 14 32.6 14 32.6 15 34.9 

0.024 

B 2 7.4 15 55.6 10 37.0 

C 2 12.5 9 56.3 5 31.3 

D - - 6 66.7 3 33.3 

E - - 12 75.0 4 25.0 

TOTAL 18 16.4 56 50.9 36 32.7 

DAMA** = Discharge against medical advice. 

3.7.4. Concept of Risk and Mortality  
Patients who did not undergo surgery despite being indicated for it had a risk of 
death of 5.3 (95% CI = [1.2 - 22.6]). 

Patients with complete deficit and those with autonomic dysfunction had a risk 
of death of 4.1 with respective confidence intervals of (95% CI = [1.1 - 14.7]) and 
(95% CI = [1.1 - 15.4]). 

Patients with a Franckel score classified as grade A had a risk of death of 4.5 
(95% CI = [1.8 - 25.1]). Patients classified as grade C by Franckel had a risk of 
0.751 (95% CI = [0.1 - 1]).  

Table 10 shows the risks of death according to whether surgery was performed, 
neurovegetative disorders, type of deficit, and Franckel score.  
 

Table 10. Risks of death according to whether surgery was performed, neurovegetative disorders, type of deficit, and Franckel score 
(PARAKOU 2019, n = 74). 

  
TOTAL DEATH 

OR IC95% P Fischer 
N n % 

Surgery (n = 44) 
Performed 20 3 15.0 15.0 reference 

0.029 
Not performed 27 13 48.2 48.2 [1.2 - 22.6] 

Neurovegetative 
disorders 

Present  12 6 50.0  reference 
0.048 

Absent  62 12 19.4   

Neurological deficit  
(n = 62) 

Complete 13 7    
0.027 

incomplete 49 11 22.5  reference 

Franckel A 28 14 50.0 4.5 [1.8 - 25.1] 

0.001 

Franckel B 17 2 11.8 0.6 [0.1 - 5] 

Franckel C 11 2 18.2 0.7 [0 - 0.1] 

Franckel D 6 -    

Franckel E 12 -    

Significance at the 5% threshold. 
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3.8. Recovery Factors  
3.8.1. Functional Recovery  
We observed functional recovery in 39 (41.1%) patients who presented with neu-
rological deficits upon admission. 

3.8.2. Recovery and Type of Neurological Deficit  
Among patients who recovered, 34 (43.6%) had incomplete neurological deficits 
on admission and only 5 (29.4%) had complete deficits. Table 11 shows recovery 
according to the type of deficit. 
 

Table 11. Distribution of recovery according to type of deficit (PARAKOU 2019, n = 95). 

Type of deficit 
Recovered Not recovered 

P (Chi2) 
n % n % 

Complete 5 29.4 12 70.6 
0.212 

Incomplete 34 43.6 44 56.4 

3.8.3. Recovery Based on Trauma Associated with Cervical Injuries  
Table 12 shows recovery based on injuries associated with cervical trauma.  
 

Table 12. Distribution of patients based on associated trauma and recovery (PARAKOU 2019, n = 95). 

Associated traumatism 
Recovered Not recovered 

P (Fischer) 
N % N % 

Traumatic brain injury 16 59.1 11 40.7 

0.333 Chest trauma 1 50.0 1 50.0 

Traumatism of limbs 1 25.0 3 75.0 

3.8.4. Recovery Depending on Whether Surgery Was Performed  
Among patients who underwent surgery, the recovery rate was 70.6%. Among those 
who did not undergo surgery, the recovery rate was 29.4%. 

More details are reported in Table 13 with the level of recovery according to 
whether surgery was performed.  
 

Table 13. Distribution of recovery levels according to whether surgery was performed (PARAKOU 2019, n = 76). 

 
Recovered Not-recovered P (Chi2) 

N (%) n (%)  

Surgery     0.000 

Performed 12 70.6 5 29.4  

Not performed 8 15.1 45 84.9  

Time to surgery     0.142 

<1 day -- -- 1 100.0  

1 - 6 days 7 70.0 3 30.0  

7 - 15 days 2 100.0 -- --  

16 - 20 days -- -- 1 100.0  

>21 days 3 100.0 -- --  
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3.8.5. Recovery Based on Franckel Score  
In Table 14, we showed the level of recovery according to the Franckel score.  
 

Table 14. Distribution of patients according to recovery and Franckel score in the short term (PARAKOU 2019, n = 95). 

FRANCKEL SCALE 
Recovered  Not recovered 

P Pischer 
n % n % 

D30 (n = 38)  

0.003 

A 4 50.0 4 50.0 

B 3 50.0 3 50.0 

C 10 90.9 1 9.1 

D 7 100.0 - - 

E 5 83.3 1 16.7 

D90 (n = 15)      

A 2 100.0 -- --  

B 2 100.0 -- --  

C 1 100.0 -- --  

D 3 100.0 -- --  

E 6 85.7 1 14.3  

D180      

B 1 100.0 -- --  

C - - -- --  

D 1 100.0 -- --  

E 6 100.0 -- --  

3.9. Iconography 

In this paragraph, we showed a picture of one case of a patient presenting cervical 
lower spinal cord injury with dislocation in Figure 5. 
 

 
Figure 5. C4-C5 dislocation (standard frontal and lateral X-ray) and post-operative 
check-up with C4-C5 osteosynthesis by anterior cervical plate. 
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This is an iconography showing an intraoperative view of intervertebral disc in 
Figure 6. 
 

 
Figure 6. C4-C5 intervertebral disc during surgery under a Caspar 
and Cloward retractor. 

4. Discussion  
4.1. Socio-Demographic Data  
4.1.1. Frequency of Lower Cervical Spine Injuries Compared to the Spine 

as a Whole  
Cervical spine injuries are the most common type of traumatic spinal injury. The 
cervical spine is affected in more than 50% of cases, as it is the most mobile part 
of the entire spine. A study of the frequency of lower cervical spine injuries com-
pared to upper cervical spine injuries shows a clear predominance of lower cervi-
cal spine injuries, with a frequency ranging from 60% to 85% [14] [15]. In this 
series, the study of the frequency of spinal injuries shows a predominance of lower 
cervical spine injuries, with a frequency of 50.23%. 

4.1.2. Frequency According to Age, Gender, and Etiology  
As with all trauma pathologies, young adults are most commonly affected [6] [11] 
[16]. According to certain studies, authors have noted two peaks in frequency: the 
first between the ages of 17 and 25, and the second between the ages of 36 and 65. 
This means that the average age is around 35 [17] [18]. In our series, the average 
age of patients was 33.91 ± 14.51 years, with a median of 30 years and extremes of 
4 and 79 years. This result is consistent with those in the literature and shows that 
young adults are more exposed to accidents of all kinds in their professional and 
daily activities. Children and adolescents under the age of 20 accounted for only 
10.81% of the affected population, probably due to greater ligament laxity [19]. 

Gender   
Most studies published in the literature show a clear male predominance in spi-

nal and spinal cord injuries, with up to 3 - 4 men for every woman. Males were 
the most represented gender, with a rate of 81.89%, or a sex ratio of 11.3. This 
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result is consistent with data in the literature indicating that males are more af-
fected by cervical spine trauma [6] [8] [20] [21]. This could be explained by the 
fact that men are more exposed to accidents of all kinds, but also by the extreme 
caution of females in the face of danger. 

4.2. Etiologies (Circumstances of Trauma)  

Studies of the circumstances surrounding trauma to the lower cervical spine high-
light the classic notion found in various publications, namely a clear predomi-
nance of road traffic accidents. In this series, the main etiology is road traffic ac-
cidents (52.25%). This result is similar to those found in the literature. It can be 
explained, on the one hand, by the increasingly widespread use of high-speed two-
wheeled vehicles by young adults without helmets and without knowledge of traf-
fic regulations and, on the other hand, by the exponential growth in the number 
of cars on the road [10] [18] [22]. The cause of these injuries is falls. This differ-
ence may be related to the socio-professional characteristics of the populations 
studied [23] [24]. 

4.3. Clinical Data 
4.3.1. Clinical Examination of the Spine 
All studies report the existence of spinal syndrome. In our series, all patients pre-
sented with cervical spinal syndrome dominated by spontaneous or provoked 
neck pain (90.99%). The presence of spinal syndrome is a diagnostic presumption. 
It should be noted that its absence does not rule out the diagnosis of cervical in-
jury. Hence, the importance of considering it in cases of high-energy trauma, mul-
tiple trauma, or minor trauma in the very young or very old, even in the absence 
of cervical warning signs. 

4.3.2. Neurological Examination  
In practice, as in the Anglo-Saxon literature, we used the Franckel scale to per-
form the clinical assessment of our patients. The examination seeks to determine 
whether the injury is complete or incomplete, the type of deficit, and its predom-
inance.  

Neurological signs were observed in 95 patients, or 85.59% of cases, with vari-
ous neurological disorders. The high frequency of severe sprains and dislocations 
in certain series, as well as in this study, would explain these results. The injuries 
were also classified according to grade A (38.74%) on the Franckel scale. These re-
sults are similar to those in the literature [3] [7] [18]. 

4.3.3. Associated Injuries  
In this study, traumatic brain injury was the most common injury associated with 
lower cervical spine trauma (31.53%). Limb injuries were detected in 5 (4.5%) pa-
tients and chest injuries in 3 (2.7%) patients. According to some authors, associ-
ated injuries included head injuries, facial injuries, chest injuries, and limb frac-
tures. Analysis of the results of this series and the literature shows that head injury 
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is the most common injury associated with cervical spinal cord injury [21] [24]. 
This injury assessment is consistent with the dogma that “any patient with severe 
head trauma should be considered to have spinal trauma until proven otherwise”. 

4.4. Paraclinical Aspects   

Standard X-rays and helical Computed Tomography (CT) are the two first-line 
examinations.  

4.4.1. Standard Cervical Spine X-Rays  
The sensitivity of standard X-rays in detecting spinal injuries varies. However, 
standard X-rays fail to detect half of all fractures, half of which are unstable [25]. 

The examination was performed from the front and side. Left or right 3/4 views 
were not systematically performed. It did not reveal any lesions in 9 cases (8.1%) 
even though these patients had neurological signs. This result highlights the limi-
tations of standard X-rays in detecting spinal cord injuries. 

4.4.2. Dynamic Images 
The diagnosis of ligament instability depends on dynamic images taken in flex-

ion or extension, after static images have been taken by an experienced physician. 
The maneuvers, ideally guided by a specialist, must be interrupted in the event of 
pain or the appearance of neurological signs. Although these maneuvers are not 
recommended in the early stages, they remain essential at a later stage when the 
load is removed. In this series, dynamic radiography was performed on four pa-
tients after a 10-day interval following the traumatic episode. However, these ex-
aminations did not show any significant difference compared to standard images 
[14] [15]. This was due to the absence of a cervical CT scan, which was not func-
tional. 

4.4.3. Cervical Computed Tomography   
Performing a CT scan of the cervical spine is now easy in many healthcare facili-
ties, such as ours. Thin-slice acquisition of the entire cervical spine is rapid, and 
computer processing of the data allows coronal and sagittal reconstructions to be 
made from the native slices. It offers maximum sensitivity and specificity for the 
diagnosis of fractures or dislocations. In this study, CT scans were performed in 
28 (25.23%) patients. Lack of financial resources was the reason why it was not 
performed in most of our patients. Furthermore, when the lesion was clearly vis-
ible on a standard cervical X-ray, this allowed us to develop a treatment strategy. 

4.4.4. Cervical MRI  
Although it is essential for diagnosing spinal cord injuries and in cases of radio-
logical-clinical discordance [26], it is not part of the standard examinations in our 
context because it is difficult to access, not only due to its unavailability but also 
its very high cost. None of the patients in this series underwent the requested MRI. 
This finding is consistent with that of certain authors who also did not note any 
patients who underwent MRI [18]. 
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4.4.5. Diagnostic Concordance 
The cervical spine CT scan confirmed the presence of lesions found on X-ray in 
all cases. In three patients whose X-rays had not revealed any lesions, the CT scan 
noted lesions. The CT scan and standard X-rays did not reveal any lesions in two 
patients in the study who had neurological deficits. This demonstrates the limita-
tions of X-rays and CT scans in detecting spinal cord lesions and the value of MRI, 
especially in disc and ligament lesions [26]. 

4.5. Discussion of Radiological Findings 

In this series, the C5-C6 joint was the most affected in 33.3% of cases, followed by 
the C4-C5 joint in 26 (24.8%) cases and the C6-C7 joint in 21 (20%) cases.  

In this series, flexion-extension and compression lesions were the most com-
mon, accounting for 48.2% and 44.1% of cases, respectively. This finding is con-
sistent with several other series that reported similar frequencies [23] [24]. 

4.6. Surgical Treatment  

In the literature, surgical treatment appears to give better results than orthopedic 
treatment, especially in cases of cervical spine instability. In this series, surgical 
treatment was indicated in 76 (68.5%) patients but was only performed in 20 of 
them. Of these patients, 37 withdrew due to lack of financial resources and 12 did 
not undergo surgery due to their unstable hemodynamic status. Numerous animal 
studies have shown the benefits of early relief of spinal cord compression in hu-
mans as well [17] [27]. 

There is no consensus in the literature on the definition of an early surgical 
delay. Indeed, there is considerable heterogeneity between studies in terms of the 
concept of delay. In a review of the literature, this “early period” varies between 8 
hours and several weeks. In the most recent studies, it ranges from 8 to 72 hours 
[18] [22] [24] [27]. French recommendations emphasize that an incomplete or 
rapidly evolving deficit is a surgical emergency and must be treated with decom-
pression, followed by spinal stabilization within 6 to 8 hours of the trauma.  

In this series, the average time to surgery was 10.9 ± 12.8 days, with a median 
of 4.3 days. Only one patient underwent surgery within 24 hours of the trauma. 
This result contrasts with the data in the surgical literature. As the majority of our 
patients were referred, the delay in consultation and referral would explain this 
difference with the data in the literature, while the low socioeconomic status and 
difficulties in accessing care also contribute to this long delay.   

With regard to the approach, in our study, of the 20 surgical procedures for lower 
cervical spine trauma, 18 were performed via an anterior approach, i.e., 90%, as 
in several studies in the literature. The posterior approach was used in only one 
case (5%). In this series, the almost systematic choice of the anterior approach 
always involved the placement of an interbody graft with anterior cervical plate 
fixation. In 19 patients who underwent surgery, an autologous iliac interbody graft 
was used with an anterior cervical plate. 
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4.7. Rehabilitation  

Of all the patients in this series, 32 (28.83%) underwent functional physiotherapy, 
with an average interval of 8.13 ± 7.32 days between admission or surgery and the 
start of treatment, depending on the individual case. Patients who underwent sur-
gery systematically underwent this rehabilitation. Supportive psychotherapy was 
indicated in one case.  

4.8. Progression and Complications  

In general, the progression of neurological impairment depended on the severity 
of the initial injury. All patients who were neurologically intact at admission re-
mained so. Forty-one point zero five percent (39) of patients recovered. The recov-
ery time varied between 1 and 47 days, with an average of 12.16 ± 11.94 days. Re-
covery depended on whether surgery was performed and on the grade of the lesion 
according to the Franckel scale, with p = 0.000 and p = 0.003, respectively. Surgery 
increases the chance of recovery by a factor of 4.5, and this chance increases from 
4.7 to 7.6 when moving from Franckel grade B to grade E. This is confirmed by 
several authors [5] [11] [15] [16] [28]. 

The overall rate of complications from anterior surgery reported in the litera-
ture is approximately 5%, ranging from 2.93% to 6.80% [13] [28]. These compli-
cations may involve the approach, the donor site, the osteosynthesis material, or 
the graft. The postoperative complications identified in this study are parietal sup-
puration (10%), associated in one case with an infection of the osteosynthesis ma-
terial which required a return to the operating room for removal of the material. 
Pressure ulcer complications were found in 40% of patients who underwent sur-
gery, with bedsores in 69.2% of cases. There were 3 (15%) post-operative deaths. 

It appears that although surgery leads to good recovery, it is not without com-
plications, sometimes including death [29].  

Pressure ulcer complications are common and noted by the authors due to pro-
longed bed rest caused by the deficit. In this study, 28 (25.2%) patients had pres-
sure ulcer complications. At least one neurological sign persisted in 83.8% of pa-
tients at discharge. Psychologically, one patient presented with severe anxiety and 
depression requiring psychiatric care (supportive psychotherapy). Overall mor-
tality was 16.22%, with 51.11% of deaths occurring within the first 15 days of hos-
pitalization. 

These data show that spinal cord injuries continue to be associated with serious 
neurological and psychological sequelae, as well as high mortality rates. Support-
ive psychotherapy must be combined with surgical treatment and rehabilitation 
to ensure successful social and professional reintegration. The average age of pa-
tients who died was 37.1 ± 14.3 years, and death was much more closely linked to 
neurovegetative disorders, particularly cardiorespiratory disorders. The average 
length of hospital stay for patients who died was 6.1 ± 5.9 days, with extremes of 
1 and 21 days. Hence, the challenge is to the management of neurovegetative dis-
orders in the acute phase.  
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The parameters associated with mortality are:  
- Surgery p = 0.000 with a risk of death of 5.3 (95% CI = [1.2 - 22.6]) in the 

absence of surgery.  
- Neurological status p = 0.024 with a risk of death ranging from 4.5 (95% CI = 

[1.8 - 25.1]) to 0.751 (95% CI = [0.1 - 1]) when changing from Franckel A. to 
Franckel C. Neurovegetative disorders p = 0.048 with a risk of death of 4.1 (95% 
CI = [1.1 - 15.4]) in the presence of neurovegetative signs. 

5. Limitations  

The limitation of this study is the unavailability of MRI for the examination of 
certain lesions. In addition, the study consisted of two phases, retrospective and 
prospective, in order to compensate for the lack of postoperative follow-up data 
for an objective evaluation of patients lost to follow-up in this series, as well as those 
unable to undergo surgery for financial reasons. 

6. Conclusion  

Spinal cord injury to the lower cervical spine is a common condition (50.2% of 
traumatic spinal injuries) at CHUD-B, particularly affecting young males, with 
the main causes being road traffic accidents, workplace accidents, and falls. Its 
severity lies in the functional and vital prognosis: high mortality, severe neurolog-
ical and psychological sequelae. Multidisciplinary care remains essential for this 
type of patient, combining the skills of the emergency physician, anesthetist, re-
suscitator, radiologist, neurosurgeon, and physical therapist. Pre-hospital care re-
mains a major challenge in our region due to the lack of qualified emergency teams. 
Surgical treatment yields good functional results if performed early, accompanied 
by functional rehabilitation. However, surgery in our region remains reserved for 
patients with a high socioeconomic status due to its high cost. The introduction 
of insurance to cover these patients in emergency situations will provide a means 
of care. And will contribute to reducing financial barriers to emergency surgery. 
Prevention, therefore, remains the best option for combating the consequences of 
this condition. 
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