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Abstract 
Introduction: Severe Traumatic Brain Injury (TBI) is a major public health 
problem in Low- and Middle-Income Countries (LMICs). Objective: The ob-
jective of this study is to evaluate the role of neurosurgery in the management 
of severe TBI in adults and its economic impact in 2022 in a tertiary hospital 
in Benin. Methods: We conducted a retrospective cohort study (2017-2021) 
at the CNHU-HKM in Cotonou. Patients aged 15 years and older with a Glas-
gow Coma Scale score of ≤ 8 were included. Sociodemographic, clinical, par-
aclinical, therapeutic and economic data were collected from medical records 
and analysed using Epi Info (chi2 tests, p < 0.05; Firth’s penalized logistic re-
gression used for indefinite ORs). Results: Sixty-four records were analysed. 
The mean age was 36.25 ± 13.41 years. The sex ratio was 6.1. Road traffic ac-
cidents were involved in 92.2% of cases. Brain computed tomography was per-
formed in 39.1% of cases. Surgery was performed in 18.8% of cases. Mortality 
was 81.3%. Mortality was associated with a low Glasgow Coma Scale score, 
mydriasis, absence of pre-hospital care and absence of surgery. The average 
cost of treatment was estimated at 490,977 XOF (~818 USD). Conclusion: Se-
vere TBI in this population is marked by high mortality and a significant eco-
nomic burden. Neurosurgery improves outcomes when feasible. The eco-
nomic burden of managing severe head injuries highlights the need for subsi-
dies and prevention. 
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1. Introduction 

Traumatic Brain Injury (TBI) is a major cause of disability and death worldwide, 
particularly in developing regions where road traffic accidents are prevalent [1]. 
Severe TBI, defined as a Glasgow Coma Scale (GCS) score of 8 or less, poses sig-
nificant challenges due to its potential for secondary brain injury and its high re-
source requirements [2]. In sub-Saharan Africa, limited neurosurgical infrastruc-
ture and financial barriers amplify these problems, resulting in high mortality 
rates and an economic burden on families [3] [4]. Previous studies in similar con-
texts have highlighted the predominance of young men in TBI cases and the role 
of motorcycles in the aetiology [5]. This study analyses the neurosurgical manage-
ment of severe TBI in young patients and adults (≥15 years) and its economic 
implications at the Centre National Hospitalier Universitaire Hubert Koutoukou 
Maga (CNHU-HKM), the main referral centre for neurosurgery in Benin. By an-
alyzing care patterns and providing estimates of direct medical costs, we aim to 
inform policies for better outcomes in resource-limited settings.  

2. Materials and Methods 
2.1. Type of Study 

This was a retrospective cohort study (2017-2021) at the CNHU-HKM in Cotonou, 
which serves as the national reference centre for neurosurgery and intensive care. 

2.2. Participants 

Patients aged 15 years or older admitted with severe TBI (GCS ≤ 8) between 1 
January 2017 and 31 December 2021 were included (N = 64 out of 109 severe TBIs, 
or 58.7% after exclusions). Patients without incomplete medical records, patients 
lost to follow-up and those presenting with a history of severe neurological prob-
lems that may interfere with prognostic assessment were excluded from the study. 

2.3. Data Collection and Statistical Analysis 

Sociodemographic, clinical, paraclinical, therapeutic and economic data were ex-
tracted from medical records. The analysis used Epi Info 7.2 (chi-square tests, p < 
0.05, OR with 95% CI). For variables exhibiting complete separation (zero count 
in one of the cells of the 2 × 2 table) and leading to undefined ORs, the ORs and 
their 95% CIs were recalculated using Firth penalized logistic regression. 

3. Results 

The mean age was 36.25 ± 13.41 years, with a predominance of males (85.9%). 
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Road traffic accidents accounted for 92.2% of cases, mainly collisions between 
motorcycles. 63% of motorcyclists were not wearing helmets. Admission within 6 
hours occurred in 56.3% of patients (Table 1). 

The GCS was centred around groups 3 - 4 (42.2%), 5 - 6 (20.3%) and 7 - 8 
(37.5%). Computed tomography (performed in 39.1% of cases) showed contu-
sions (72%), skull fractures (52%) and subarachnoid haemorrhages (44%). Pupil-
lary abnormalities were present in 59.4% of cases, hypotension in 21.9% and hy-
poxia in 60.9%. Table 1 shows the socio-demographic characteristics and main 
traumatic circumstances. 
 
Table 1. Socio-demographic characteristics and main traumatic circumstances. 

 Frequency Percentage (%) 

Male 55 85.9 

Professions involving high mobility 40 62.5 

Road traffic accident 59 92.2 

Not wearing a helmet (motorcyclists) 24/38 63 

Admission < 6 hours 36 56.3 

 

Treatment involved neurosurgery in 18.8% (12 patients). Surgical procedures 
included evacuation of extradural (33.3%) and subdural (33.3%) haematomas, 
with a delay of > 24 hours in 66.7% of cases. 

Mortality was 81.3%, mainly due to cerebral hernia and septicemia. Significant 
associated factors were: GCS 3 - 4 vs 7 - 8 (OR 39.83; 95% CI 2.06 - 769.65; p < 
0.001), areactive mydriasis (OR 5.23; 95% CI 0.84 - 32.46; p = 0.022), absence of 
CT scan (OR 73.15; 95% CI 3.90 - 1372.38; p < 0.001), absence of prehospital care 
(OR 8.68; 95% CI 1.72 - 43.87; p = 0.003), and absence of surgical treatment (OR 
49.0; 95% CI 8.51 - 282.28; p < 0.001). Table 2 presents the significant prognostic 
factors for mortality (N = 64). 
 
Table 2. Significant prognostic factors for mortality (N = 64). 

 OR (95% CI) p-value 

GCS 3 - 4 vs 7 - 8 39.83 (2.06 - 769.65)* <0.001 

Reactive mydriasis 5.23 (0.84 - 32.46)* 0.022 

Chest trauma 9.42 (0.47 - 186.95)* 0.028 

Absence of CT scan 73.15 (3.90 - 1372.38)* <0.001 

Absence of pre-hospital care 8.68 (1.72 – 43.87) 0.003 

Absence of surgical treatment 49.0 (8.51 – 282.28) <0.001 

* = Calculated via Firth penalized logistic regression. 
 

The average cost was 490,977 XOF (~818 USD), dominated by intensive care 
hospitalisation (52.3%). 
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4. Discussion 

This retrospective, descriptive and analytical cohort study covers a continuous se-
ries of 64 patients admitted to CNHU-HKM between 2017 and 2021 for severe 
TBI (GCS ≤ 8). As a retrospective cohort study, it allows the complete patient 
pathway to be reconstructed from existing medical records, without prospective 
intervention, by analysing both descriptive characteristics (epidemiology, clinical, 
paraclinical) and analytical associations (prognostic factors for mortality). This 
design is particularly suited to resource-limited hospital settings, where prospec-
tive studies are often constrained by logistical and financial factors, although it is 
susceptible to selection bias and incomplete information [6]. The exclusion crite-
ria, although likely to introduce selection bias, were retained in order to improve 
the homogeneity of the studied population and to limit confounding biases, al-
lowing a more reliable analysis of the impact of the factors studied on the evolu-
tion of severe traumatic brain injuries. 

The results highlight the high burden of severe TBI in a young adult population 
in a West African tertiary centre, with epidemiology aligned with regional trends 
in sub-Saharan Africa: predominance of young men (85.9%, mean age 36.25 years) 
affected by road traffic crashes (92.2%), mainly motorcycle-motorcycle collisions 
(23.7%) [3] [5]. This demographic profile reflects the epidemiological transition 
in sub-Saharan Africa, where road traffic injuries surpass infectious or traditional 
causes as the leading cause of mortality among young people and adults in Low- 
and Middle-Income Countries (LMICs) [7] [8].  

The high rate of helmet non-use (63%) is consistent with recent observations 
in Benin and neighbouring countries (Nigeria), where enforcement of road safety 
laws remains low due to regulatory and socio-economic gaps [9] [10]. Studies 
from 2023-2025 in Sub-Saharan Africa indicate that helmet use could reduce TBI 
mortality by 30% - 40%, highlighting the urgency of awareness campaigns and 
strict enforcement [11]. 

The prolonged admission delay (43.7% > 6 hours) highlights the weaknesses of 
pre-hospital systems, with a lack of pre-hospital care in 84.4% of cases, contrib-
uting to secondary injuries (hypoxia, hypotension) and aggravating clinical sever-
ity (GCS 3 - 4: 42.2%). In severe TBI, the lack of prehospital care has a decisive 
impact on the worsening of clinical severity, primarily through the increase in 
secondary injuries. Uncorrected cerebral hypoxia and untreated hypotension are 
also contributing factors. A single episode of hypotension doubles the risk of mor-
tality in severe TBI [12] [13]. This reality is emblematic of Low- and Middle-In-
come Countries (LMICs), where transport infrastructure and emergency services 
are underdeveloped, resulting in average admission times of 8 - 12 hours for se-
vere TBI, compared to less than 2 hours in high-income countries [14]. The low 
use of CT scans (39.1%) and delays often exceeding 48 hours reveal structural di-
agnostic limitations, similar to recent reports from Sub-Saharan Africa where ac-
cess to advanced imaging is restricted to 20% - 50% of cases, limiting the early 
detection of evacuable lesions such as extra-dural haematomas (24%) [4] [15]. 
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These diagnostic delays are associated with a 20% - 30% increase in mortality, 
highlighting the need for simplified algorithms for resource-limited settings, such 
as those proposed by the World Health Organisation (WHO) guidelines adapted 
for LMICs in 2020-2023 [15] [16]. 

With regard to therapeutic management, neurosurgical interventions were un-
derutilised (18.8%, often delayed >24 hours in 66.7% of cases), mainly due to fi-
nancial and technical barriers, reflecting resource gaps in low-income settings [17] 
[18]. In our series, interventions were associated with a significant reduction in 
mortality (OR 49.0, 95% CI: 8.51 - 282.28, p < 0.001), corroborating recent studies 
in sub-Saharan Africa (2021-2025) which demonstrate that early surgery im-
proves outcomes in 50% - 70% of selected cases, despite the absence of Intracranial 
Pressure (ICP) monitoring [19] [20]. However, the systematic absence of ICP 
monitoring and advanced mechanical ventilation limits the optimisation of inten-
sive care, as highlighted in the guidelines for resource-limited settings, which ad-
vocate an approach prioritising haemodynamic stabilisation and osmotherapy 
[21]. Compared to Western protocols, this hybrid approach reflects a pragmatic 
adaptation to local constraints, but highlights the need for increased training in 
emergency neurosurgery and neuroreanimation to reduce treatment abandon-
ment rates.  

The overall mortality rate of 81.3% far exceeds the rates in high-income coun-
tries (20% - 30%) but remains comparable to recent African studies (40% - 80% 
for severe TBI in LMICs), with the main causes being brain injury and sepsis [22] 
[23]. Our prognostic factors (GCS 3 - 4; unresponsive mydriasis; chest trauma; 
absence of CT scan; absence of pre-hospital care; no surgery) are consistent with 
global predictors, validated by meta-analyses in LMICs (2020-2025), where these 
factors double the risk of death. Among survivors, good functional outcomes are 
encouraging, but sequelae highlight the long-term impact that is often underesti-
mated in LMICs due to limited post-hospital follow-up [24]. The lack of pre-hos-
pital care and surgery is emerging as aggravating factors, in line with recent Ugan-
dan cohorts where these interventions reduce mortality by 25% - 35% [21] [25]. 

Burden in a context where GDP per capita is approximately 1300 USD, exceed-
ing average monthly incomes by more than 12 times [3]. Hospitalisation in inten-
sive care (52.3%) dominated expenditure, similar to recent findings in Benin and 
India (2021-2024), where the direct costs of severe TBI reach 500 - 1000 USD, often 
forcing families into debt or abandoning care [24]. In LMICs, the overall economic 
burden of TBI is estimated at 400 billion USD annually (2023), amplified by indi-
rect costs [25] [26]. This financial burden leads to systemic undertreatment, as 
observed in analyses of tree fall injuries in Türkiye (2022) [27] [28]. 

Limitations of this study include its retrospective design, small sample size, and 
lack of indirect costs. Prospective multicentre studies are needed. 

5. Conclusion 

Severe TBI in this young and adult population at CNHU-HKM is marked by high 
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mortality and substantial economic costs, mainly due to road traffic accidents and 
limited resources. This study highlights the critical contribution of neurosurgery 
despite persistent barriers. Based on our limited findings, multicentre studies are 
needed to validate the results and guide policy. Recommendations include strength-
ening pre-hospital care, enforcing helmet laws, subsidising hospital care, and train-
ing neurosurgeons and neuro-resuscitators to improve equity in the management 
of TBI. 
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