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Background and Aim: Spinal cord trauma is a public health problem. The subaxial cervical spine 
is the most frequent seat of such injuries. This study aims to describe the treatment of subaxial 
cervical spine injuries at the University Hospital Center of Brazzaville, the Republic of Congo.

Methods and Materials/Patients: This descriptive study was conducted for 7 years, from 2015 to 
2021 in the Department of Multipurpose Surgery at the University Hospital Center of Brazzaville, 
Congo. The research included all patients hospitalized for subaxial cervical spine injury. The surgery 
was performed on 32 cases (53.3%).

Results: A total of 90 cases with subaxial cervical spine injuries were reported with a frequency of 
3.2% and included 60 cases. The median age was 37 years and the sex ratio (male/female) of 3.6. 
The trauma was because of a road accident in 68.3% of the cases. The affected vertebral level was 
C5-C6 in 18 cases (30%). It was a luxation in 30% and fracture luxation in 26.7% of the subjects. 
Surgery was indicated in 51 patients and 32(53.3%) were operated. The median time between 
admission and surgery was 288 hours. A total of 31(96.9%) cases were operated by the anterior 
approach alone. Anterior osteosynthesis was performed in all cases. Meanwhile, 18(56.3%) 
cases had a favorable evolution, 7(21.9%) had a worsening of the deficit, 5(15.6%) experienced 
a postoperative infection, 5(15.6%) showed deep pressure ulcers, and 7(22%) cases died. In 
both univariate and multivariate analysis, an unfavorable American Spine Injury Association 
score (between A and B) was associated with the occurrence of complications with a significant 
statistical difference (P<0.05).

Conclusion: Therapeutic care is delayed due to insufficient financial means for patients who lack 
health insurance. The surgery consists of neural decompression, arthrodesis then osteosynthesis, 
particularly by an anterior approach.
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1. Introduction

pinal cord trauma is a public health prob-
lem, insofar as these lesions can be pre-
vented and their management is complex 
with a high overall cost. The annual world-
wide incidence of spinal cord trauma varies 

from 11 to 16 cases per 100,000 inhabitants and the rate 
of incidence has not varied significantly since 1990 [1].

The subaxial cervical spine is the most frequent seat 
of such injuries, which are linked to the increased fre-
quency of road accidents. Post-traumatic lesions lead 
to neurological consequences that can affect the func-
tional prognosis but above all vital [2, 3]. The prognosis 
of subaxial cervical spine trauma depends on the initial 
spinal cord injury and the delay of treatment. They af-
fect the labor force in developing countries. In sub-
Saharan Africa and the Republic of Congo, in particular, 
there is a qualitative insufficiency of data and difficulties 
in the treatment linked to the inadequacy of the techni-
cal platform and access to quality care [4, 5].

This study aims to describe the treatment of subaxial 
cervical spine injuries at the University Hospital Center 
of Brazzaville, the Republic of Congo.

2. Methods and Materials/Patients 

This is a descriptive, cross-sectional, and observation-
al study. The data collection was retrospective, over 7 
years from January 1st, 2015 to December 31st, 2021. 
The study was carried out within the Department of 

Multipurpose Surgery of the University Hospital Center 
of Brazzaville which is a tertiary-level hospital center, 
with an Emergency Department, Multipurpose Resus-
citation, Pediatric Surgery, Orthopedics-traumatology, 
Medical Imaging, and Functional Rehabilitation.

The Department of Multipurpose Surgery brings to-
gether the activities of neurosurgery, thoracic, and car-
diovascular surgery. The neurosurgical activity is led by 5 
specialists. In the operating room, there is an image in-
tensifier, a box of instruments for spine surgery, a box of 
ancillaries for the cervical spine, and bipolar coagulation.

The Emergency Department includes 2 units, one of 
which is dedicated to surgical emergencies. The Multi-
purpose Intensive Care Unit consists of 11 beds. How-
ever, spinal surgery is not performed in the Pediatric 
Surgery and Orthopedics-traumatology departments.

The imaging service allows the performance of stan-
dard X-ray examinations for 6000 francs from the Afri-
can Financial Community (equal to 9.9 USD). The com-
puted tomography (CT) scan costs 99 USD and magnetic 
resonance imaging 132 USD. In the City of Brazzaville, 
Congo, 3 other public hospitals and 2 private clinics per-
form CT scans with variable costs, ranging from 82.5 to 
165 USD.

The Functional Rehabilitation Department does not 
have hospital beds. It has outpatient care resources and 
can intervene, on request, for the benefit of hospital-
ized patients.

S

Highlights 

• Subaxial cervical spine is the most frequent seat of spinal cord trauma. 

• Post-traumatic lesions lead to neurological consequences that can affect the functional and above all vital prognosis.

• The prognosis of subaxial cervical spine trauma depends on the initial spinal cord injury and the delay of treatment.

• The surgery consists of neural decompression, arthrodesis, and osteosynthesis.

Plain Language Summary 

Spinal cord trauma is a public health problem. The subaxial cervical spine is the most frequent seat of such injuries. 
We conducted a descriptive study during a 7-year period. We recorded 90 cases. The average age was 37 years with 
male predominance. The trauma was due to a road accident in most cases. Surgery was performed in over half of 
cases, but with a delayed deadline. Most of the subjects were operated by the anterior approach. The poor prognosis 
was related to the severity of the clinical signs.
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The patients are usually admitted to the surgical unit 
of the Emergency Department. After an initial assess-
ment, the on-call neurosurgeon is asked to provide a 
specialist opinion. In case of subaxial spine injury, the 
patient is transferred to the Department of Multipur-
pose Surgery. An anti-decubitus mattress is prescribed 
when the patient and or their entourage can obtain it. 
For patients with signs of respiratory or hemodynamic 
severity, surgery is deferred until stabilization.

The surgical management protocol includes general 
anesthesia, transcranial traction, and on the hands to 
lower the shoulders, radiological tracking. The anterior 
approach is pre-sterno-cleido-mastoid, using a Cloward-
type retractor. The posterior approach is recommended 
to remove impingement of the joints. The post-opera-
tive stay is assured with the systematic placement of a 
neck brace, antibiotic prophylaxis for 48 hours, analge-
sics, and enoxaparin at an iso-coagulant dose.

In the event of a surgical indication, an operative pre-
scription is given to the family. It includes introns for the 
surgical procedure, anesthetic drugs, and payment for 
the operation at the hospital cash register. The cost of 
these items equals 1022 USD.

The target population corresponded to all patients 
with subaxial cervical spine injury. The population 
source corresponded to all cases hospitalized in the 
General Surgery Department. We included all patients 
hospitalized for subaxial cervical spine injury, having 
performed at least 1 radiological examination. We ex-
cluded all patients whose record was incomplete. The 
data were recorded by the Epi Info software (version 
7.2.5.0). The Excel software, version 2016 was used to 
create the graphs. The Mantel-Haenszel chi-square test 
was used to verify the statistical association between 
age, American Spine Injury Association (ASIA) score, and 

types of imaging lesions with the occurrence of compli-
cations (including death). The significance level was set 
at 0.05 with a confidence interval of 95%. The binomial 
logistic regression was performed along with the chi-
square likelihood test. The likelihood ratio was used to 
retain the final regression model that we presented. 

3. Results

Frequency

We recorded the data on 2800 patients, including 90 
cases of TRCI with a frequency of 3.2%. Among these 
90 patients, 60 cases met the inclusion criteria with a 
frequency of 2.1%.

 Socio-demographic and Diagnostic Aspects

The median age of the subjects was 37 years with 
quartile 1(Q1)=28 years and quartile 3(Q3)=45.5 years. 
Meanwhile, the minimum and maximum age was 6 and 
83 years, respectively. Among the 60 cases, 47(78.3%) 
patients were male and 13(21.6%) were female with a 
sex ratio (male/female) of 3.6. The trauma was due to a 
road accident in 41 cases (68.3%) and a fall in 10 cases 
(16.7%). Three cases (5%) had medical insurance.

Table 1 represents the cases in the series according 
to the ASIA score. Meanwhile, 6 patients (10%) had re-
spiratory distress, 16(26.7%) experienced priapism and 
1(1.7%) showed hypothermia. Among the 60 cases, 
49(81.7%) presented a neurological deficit and 2(3.3%) 
subjects presented a disorder of consciousness. 

The reached vertebral level was C5-C6 in 18 cases 
(30%), C4-C5 in 16 cases (26.7%), C6-C7 in 10 cases 
(16.7%), and C3-C4 in 4 cases (6.7%). It was a luxation 
in 18 cases (30%), fracture luxation in 16 cases (26.7%), 
and fracture in 12 cases (20%). Spinal contusion was 
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Table 1. The distribution of patients according to the American spine injury association score

ASIA Score No. (%)

A 17(28.3)

B 10(16.7)

C 16(26.7)

D 8(13.3)

E 9(15)

Total 60(100)
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identified in 12 cases (20%) and myelopathy decompen-
sated by trauma in 8 cases (13.3%).

Treatment and Outcome

Among the 60 cases in the sample, 4(6.7%) had ben-
efited from medical transport. The cervical collar was 
available in 59 cases (98.3%) and 9 patients (15%) ben-
efited from resuscitation measures (respiratory assis-
tance, vascular filling).

Surgery was indicated in 51 patients and on 32(53.3%) 
subjects the operation was done. Among the 19 non-
operated patients, 12 had died before the interven-
tion and 7 were discharged against medical advice. 
The median time between admission and surgery was 
288 h with Q1=144 h and Q3=480 h. The minimum 
and maximum measures were 24 and 720 h. Among 
the operated patients, 7(21.8%) were ASIA level A, 8 
were ASIA level B (25%), 10 were ASIA level C (31.3%), 
5 were ASIA level D (15.6%), and 2 were ASIA level E 
(6.2%). Among the 32 operated cases, 31(96.9%) were 
operated by anterior approach and 1(3.1%) case by 
double approach due to joint impingement not re-
lieved by intraoperative transcranial traction. Anterior 
osteosynthesis was performed in all cases. Corpecto-
my was performed in 3 cases (9.4%) and discectomy in 
29 cases (90.6%). Table 2 represents the distribution of 
patients, based on the evolution.

Among the 32 operated cases, 18(56.3%) had a favor-
able evolution, 7(21.9%) had a worsening of the deficit, 
5(15.6%) had a postoperative infection, 5(15.6%) expe-
rienced deep pressure ulcers, and 7(22%) had died.

The median duration of hospitalization was 15 days 
with Q1=6 days and Q3=22.5 days while the minimum 
and maximum values were 1 and 68 days, respectively.

Remote data collection by telephone contact provided 
the opportunity to obtain information on  13(31.7%) 
patients among the 41 contacted subjects. Among the 
13 cases, 6(46.2%) were living without sequelae and 
3(23.1%) with sequelae, such as paralysis of the limb, 
4(30.8%) had died, of whom 3(75%) were among the 4 
on whom the operation was conducted.

In univariate analysis, the occurrence of complications 
was associated with the ASIA score with a probability 
P=0.0115. No significant association was observed for age 
(P=0.7376) and type of radiological lesion (P=0.4446).

Table 3 represents the results of the logistic regression 
of the factors associated with the morbidity of TRCI. 
Figure 1 shows (in the A and B sections) the preopera-
tive dynamic X-ray images of a C5-C6 dislocation. Mean-
while, Figure 1 C shows a postoperative image.

4. Discussion

Among the 60 cases in the series, 4 patients (6.7%) had 
benefited from medical transport from the place of the ac-
cident to admission. Bello et al. [6] found a frequency of 
2.9%. Such low frequencies can be explained by the lack 
of prehospital management of road injuries in our context.

Surgery was performed in 32 cases (53.3%). This re-
sult is close to the results of Bello et al. [6] who per-
formed the surgery on 42.6% of the cases. Kpelao et 

Table 2. Distribution of patients according to evolution

Evolution No. (%)

Favorable 30(50)

Complications 30(50)

Infections  9(15)

Pulmonary 2(3.3)

Urinary 7(11.7)

Worsening of the deficit 17(28.3)

Bedsores 28(46.7)

Death* 23(38.3)

*Among these 23 cases of death, 19 (31.7%) were hospitalized.
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al. [4] performed the surgery on 83.8%. The latter re-
search was conducted mainly on severe trauma.

In this research, the median time between admission 
and surgery was 288 hours (12 days). Bello et al. [6]
performed surgery beyond 48 h in all patients. Kpelao 
et al. [4] reported a delay of 64.8 h (2 days). Most 
authors recommend surgery within 24 hours after a 
spine trauma [7, 8]. These prolonged waiting times are 
probably linked to the lack of health coverage (health 
insurance) for our patients.

Arthrodesis with anterior osteosynthesis was system-
atically performed in our series. Loembe et al. [9] per-
formed anterior fixation in 72.2% of cases, posterior 
fixation in 23.5% of cases, and a combined approach in 

4.3% of cases. In Greece, Kasimatis et al. [10], during a 
cohort study of 74 patients treated by an anterior ap-
proach, identified a fusion rate of 90% along with 3 surgi-
cal revisions. The anterior approach is preferred by some 
authors because of the comfort for the patient in terms 
of operating position (dorsal decubitus), access to the 
lesion site is quick, and less damage compared to disin-
sertion of the paravertebral muscles. Access to the inter-
vertebral disc and vertebral bodies is easy, similar to an-
terior decompression of the spinal cord [11]. In Greece, 
Lambiris et al. [12], in a cohort study, compared the an-
terior and posterior approaches and found no difference 
in terms of complications between the 2 techniques.

As the Polyvalent Surgery Department does not have 
a functional rehabilitation unit, physiotherapy was pro-

Figure 1. X-Ray of the cervical spine in profile, in dynamic X-Rays

 A) In flexion, B) In extension, in a Patient Admitted After a Cervical Spine Trauma (2 Weeks), With a C5-C6 Subluxation Appearance (Arrow), 
C) Corresponds to 1 week of control after surgery by anterior approach (the arrow indicates the osteosynthesis plate. 

Notes: We noticed the presence of an allograft and the dislodged anterior plate out of the C6 vertebral body. 

Table 3. Logistic regression results

Parameters OR 95% IC P

Age (y)
0-18

19-60
˃60

1
3.52
2.01

-
[0.45-26.7]
[0.1-37.65]

-
0.2226
0.6379

ASIA score 
E

C and D
A and B

1
1.22

14.34

-
[0.14-10.3]

[1.66-123.81]

-
0.8507
0.0155

Lesions

None 
Sprain

Luxation
Fracture 

1
1.04
0.89
0.9

-
[0.08-12.17]
[0.07-10.82]
[0.01-53.62]

-
0.9742
0.9294
0.9606

Abbreviations: OR: Odd ratio; IC: Confidence interval; ASIA: American Spine Injury Association.
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vided on-demand or on an outpatient basis, regardless 
of the degree of motor deficit. Insufficient functional re-
habilitation constitutes an obstacle in the management 
of these patients [4].

Among the 60 cases in the samples, 28(46.7%) had de-
veloped pressure ulcers, and 9(15%) had infections, in-
cluding 3.3% pneumonia and 11.7% urinary tract infec-
tion. In a previous study on cervical spine trauma [5], we 
found 14.6% of cases of deep pressure ulcers and 15% 
of cases of infection. Bello et al. [6] found 20.6% pres-
sure ulcers and 26.5% infectious complications (urinary 
and pulmonary). These complications can be explained 
by the lack of anti-decubitus mattresses and the delay 
in surgical treatment. The delay in care also affects the 
possibilities of moving the patient as soon as possible, 
when the latter has not recovered their autonomy.

Hospital deaths were about 38.3% in our sample. Bello 
et al. [6] found a frequency of 16.2%. Mortality related 
to spinal trauma in sub-Saharan Africa is in the range of 
7% and 35% [4].

In both univariate and multivariate analysis, an unfa-
vorable ASIA score (between A and B) was associated 
with the occurrence of complications, with a significant 
statistical difference (P<0.05). A previous study [5] re-
ported that 7 out of 10 patients classified as A and B had 
not recovered from the motor deficit.

The D-class patients all recovered from their deficits. 
Thiam et al. [4], using the Frankel classification, reported 
on 90 cases, 36 patients were classified as A on admis-
sion, 33 patients were classified as A after treatment, 21 
patients were classified as B on admission versus 11 pa-
tients after treatment, and no patients were classified E 
on admission versus 20 patients after treatment.

5. Conclusion

Subaxial cervical spine injuries represent nearly 3% 
of patients treated in the Department of Multipurpose 
Surgery of the University Hospital Center of Brazzaville. 
The most affected people in their thirties were males. 
Road accident is the primary cause. Prehospital care is 
not medicalized. The majority of trauma patients are 
admitted with a complete neurological deficit. The CT 
scan of the cervical spine is the main paraclinical exami-
nation and highlights the lesions with the most frequent 
luxation. Therapeutic care is delayed due to insufficient 
financial means for patients who do not have health 
insurance. The surgery consists of neural decompres-
sion, arthrodesis, and osteosynthesis, essentially by an 

anterior approach. The ongoing complications consist-
ed of the development of pressure sores, followed by 
infections. The mortality rate is around 30%. The high 
frequency of complications is statistically linked to an 
unfavorable ASIA score (between A and B).
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