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ABSTRACT
Introduction. Traumatic brain injury (TBI) is a major public health concern in Sub-
Saharan Africa, where data on its management and prognosis remain limited. Brain
computed tomography (CT) plays a key role in diagnosis, but its use in resource-limited
settings raises optimization questions. This study aimed to evaluate the use of brain CT in
diagnosing TBI and to analyze its relationship with patient outcomes in two Cameroonian
referral hospitals. Methods. We conducted a retrospective descriptive study of 420 patient
files with head trauma, collected from January 2018 to June 2023 at the Bamenda
Regional Hospital and the Kouekong Referral Hospital (Bafoussam). Demographic,
clinical, CT scan, and outcome data were collected. CT indications were assessed against
NICE, American College of Radiology, and Canadian CT Head Rule guidelines. Chi-
square tests were used, with significance set at p<0.05. Results. Mean age was 31.1 years,
with a male predominance (sex ratio 3.1). Road traffic accidents were the main cause
(64.3%). CT was requested for 324 patients, with a realization rate of 61.9%, significantly
higher at Kouekong (75.9%) than at Bamenda (56.6%). Among CT scans requested for
mild TBI, 63.5% were deemed unnecessary per Canadian CT Head Rule criteria. CT
utilization was significantly associated with better outcomes (OR=0.035; p<0.001).
Conclusion. This study highlights disparities in brain CT utilization and significant over-
requesting in mild TBI. It underscores the need for adherence to clinical guidelines and
optimization of resource allocation to improve TBI management in Cameroon.
RESUME
Introduction. Le traumatisme cranien (TC) constitue un probléme majeur de santé
publique en Afrique subsaharienne, ou les données sur sa prise en charge et son pronostic
restent limitées. L'imagerie par tomodensitométrie (TDM) joue un réle clé dans le
diagnostic, mais son utilisation en contexte de ressources limitées souléve des questions
d'optimisation. Cette étude avait pour but d’évaluer l'utilisation de la TDM cérébrale dans
le diagnostic du TC et d’analyser sa relation avec le pronostic des patients dans deux
hopitaux de référence camerounais. Méthodes. Nous avons mené une étude rétrospective
descriptive portant sur 420 dossiers de patients victimes de TC, colligés de janvier 2018 a
juin 2023 a I'Hopital Régional de Bamenda et a 1'Hopital de Référence de Kouekong
(Bafoussam). Les données démographiques, cliniques, scanographiques et évolutives ont
été recueillies. Les indications de la TDM ont été évaluées selon les recommandations du
NICE, de I'American College of Radiology et de la Canadian CT Head Rule. Les
comparaisons ont utilis¢ le test du Chi?, avec un seuil de significativit¢ a p<0,05.
Résultats. L'age moyen était de 31,1 ans, avec une prédominance masculine (sex-ratio
3,1). Les accidents de la voie publique constituaient la principale cause (64,3%). Une
TDM a été demandée chez 324 patients, avec un taux de réalisation de 61,9%,
significativement plus élevé a Kouekong (75,9%) qu'a Bamenda (56,6%). Parmi les
TDM demandées pour TC léger, 63,5% étaient jugées non indiquées selon les criteres de
la Canadian CT Head Rule. L'utilisation de la TDM ¢était significativement associée a un
meilleur pronostic (OR=0,035; p<0,001). Conclusion. Cette étude met en évidence des
disparités dans l'utilisation de la TDM cérébrale et une sur-prescription importante chez
les TC légers. Elle souligne la nécessité d'une adhésion aux recommandations cliniques et
d'une optimisation de 1'allocation des ressources pour améliorer la prise en charge des TC
au Cameroun.
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HIGHLIGHTS FOR READERS IN A HURRY

What is already known on this topic. Traumatic brain
injury is a major cause of morbidity and mortality
worldwide, particularly in Sub-Saharan Africa where road
traffic accidents are frequent. Brain computed
tomography is the reference examination for diagnosing
intracranial traumatic lesions. International guidelines
(NICE, Canadian CT Head Rule, ACR) guide its
indication to avoid unnecessary examinations, especially
in mild TBI.

The problem this study addressed. In Cameroon, data
on brain CT practice in TBI management are scarce. This
study aimed to evaluate CT utilization in two referral
hospitals and analyze the impact of this examination on
patient prognosis.

‘What this study adds to our knowledge. Among 420
TBI patients, mean age was 31.1 years and road accidents
accounted for 64.3% of cases. CT realization rate was
61.9%, with a significant difference between hospitals
(56.6% vs 75.9%). Notably, 63.5% of CT scans requested
for mild TBI were not indicated per guidelines. CT
utilization was associated with better outcomes
(OR=0.035).

How this is relevant to clinical practice and research.
These findings support clinician training on international
guidelines to reduce unnecessary examinations and
optimize resource use. Targeted interventions, including
local protocol development and improved CT access, are
needed to enhance TBI management in Cameroon.
Prospective studies are needed to confirm these findings.

INTRODUCTION

Traumatic brain injury (TBI) is a non-degenerative, non-
congenital insult to the brain from an external
mechanical force, possibly leading to permanent or
temporal impairment of cognitive, physical and
psychosocial functions with an associated diminished or
altered state of consciousness[1]. Often referred to as the
“silent epidemic”, TBI is a worldwide neurological
disorder, contributing to more death and disability than
any other traumatic injury[2]. It is a significant cause of
morbidity and mortality worldwide, with substantial
associated economic costs to the healthcare system.

It is estimated that 10 million people sustain TBI each
year worldwide, and the Centers for Disease Control and
Prevention (CDC) in the USA estimates that 1.7 million
people suffer TBI annually [ 3]. In Sub-Saharan Africa,
there is a paucity of accurate trauma data on the
contribution to head trauma related mortality[4,5].
However sub-Saharan Africa demonstrates a higher TBI
rate, varying from 150 to 170/100 000, due to motor
vehicle crashes, compared to a global rate of
106/100,000.[5]

There are 572 cases of TBI per 100000 people in
Cameroon, primarily affecting adult males involved in
road traffic accidents (RTAs) [6]. TBI is mostly related
to traumatic head injuries which occurs mostly due to
RTA in young people and a fall’s history in children.
The main external cause of head trauma, and
consequently TBI are RTA (accounting for about 60% of
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cases), falls (20-30%), violence (10%), workplace and
sports related activities (10%) [7].

Neuroimaging plays a key role in identifying a patient
with a brain injury, both for acute injuries and injuries
with persistent symptoms. Existing imaging modalities
range from conventional computed tomography (CT) and
magnetic resonance imaging (MRI) scans to more
advanced techniques like perfusion CT scan (PCT),
diffusion tensor imaging (DTI) techniques, and
functional MRIs[2]. CT scan is the most used
neuroimaging technique and is usually the first test
performed in an Emergency Department for a suspected
TBI. The advantages of low cost and greater
convenience over other imaging techniques makes CT
scan a preferred mode of imaging technology in
diagnosing and evaluating acute head injuries[2].
Cameroon is one of the numerous countries with an “out
of the pocket” payment of health care. Hence patients or
their family relatives must pay for their health care
including the cost of neuroimaging or brain CT scan. The
cost of the brain CT scan is close to the minimum wage
in our country. Performing non useful CT scans may
preclude further useful treatments and seriously impact
the financial stability of the family. Nevertheless,
improving management of TBI aims to limit the social
and economic impact of trauma by improving the
functional outcome and fasten return to work[8]. Thus,
what is the practice of clinician towards the use of
computed tomography scan as a diagnostic tool for TBI?
Hence this study was aimed to provide an inside to the
practice on clinician on the use of computed tomography
in diagnosing traumatic brain injury, describe the
findings and relate the realization of brain CT scan with
the immediate outcome for the patient.

PATIENTS AND METHODS

The study was a hospital-based retrospective and
descriptive study done from 1% November 2022 to 30®
June 2023 at the emergency and surgical units of the
Regional Hospital Bamenda and Referral Hospital
Kouekong in Bafoussam. Regional Hospital Bamenda is
a second level referral hospital in the North West regions
and Referral Hospital Kouekong in Bafoussam is a third
level referral hospital in the West regions of Cameroon.
Both hospitals are the highest-level referral in the
corresponding regions. It included all archived files for
head trauma from January 2018 — June 2023 at the
regional hospital of Bamenda and, for Referral Hospital
Kouekong in included the files from the opening of the
hospital in July 2021 to June 2023. Files with incomplete
information were excluded from the study. The data
were collected using a preconceived tool. Information’s
collected included: Demographic features (age, gender
and profession), Clinical information’s (Glasgow Coma
Scale (GCS) at entry, LOC, headache, >lepisode of
vomiting, seizure, retrograde amnesia, confusion, signs
of depressed skull fracture, signs of basal skull fracture,
and focal neurological deficit), type and mechanism of
injury (fall, high speed motor vehicle accident, fall from
a height and fall from the heigh, sports, assaults, gunshot
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and others), Para clinical data including brain CT scan
findings and outcome.

The severity of the TBI was graded based on the
Glasgow Coma Scale as follow: Mild TBI: GCS of 13-
15, moderate TBI: GCS of 9-12, severe TBI with a GCS
of 8-3. The evaluation of the indication of the CT scan
was based on the NICE CT guidelines [9]and the
American College of Radiology guidelines [10] and if
the patients clinical status changed from mild to
moderate or severe grades of TBI. The indication of CT
scan for patients with mild traumatic brain injury was
assessed based on the Canadian CT Head Rule [11]. The
outcome was considered good if the patient recovers
with no disability or present moderate disability that
doesn’t impair normal daily activity. Outcome was
considered poor in case of severe disability that impact
normal daily activities (focal neurology deficit, persistent
seizure after discharge ...), persistent vegetative state, or
death

Statistical analysis was performed using SPSS version
23.0. Categorical variables were presented as frequencies
and percentages, while scale variables were expressed as
mean = Standard Deviation. Comparison between
categorical variables was done using chi square test and
p values <0.05 was considered statistically significant.

RESULTS
- Characteristics of the study population

A total of 444 files were selected from both hospitals,
including 328 from the Bamenda Regional Hospital and
116 from the Referral Hospital of Kouekong in
Bafoussam. Twenty-four files were excluded due to
missing data, leaving a final sample of 420 patients.
The mean age was 31.1 = 15.7 years (range: 2 — 80
years; median: 29.5 years), with a male predominance
(sex ratio M/F = 3.1). The most represented occupations
were farmers (25.7 %) and bike riders (25.2 %) (Table

1).

- Clinical characteristics
The Glasgow Coma Scale (GCS) was recorded in 82.0 %
of files (n = 346). The mean GCS was 12 (range: 3 — 15).
Traumatic brain injuries (TBI) were mild in 58.1 % of
cases, moderate in 24.0 %, and severe in 17.9 %. Road
traffic accidents were the main etiology (64.3 %). The
most frequent clinical signs were loss of consciousness
(68.1 %), headache (45.7 %), and vomiting (25.2 %)
(Table 2).

- CT scan findings
A total of 260 head CT scans were performed. The most
frequent lesions were extradural hematomas (17.1 %),
edematous contusions (19.0 %), and skull fractures (16.2
%). A normal CT scan was noted in 11.0 % of cases
(Table 3).

Table 1. Sociodemographic characteristics of the study population (N = 420)

Variables Bamenda Regional Hospital n (%) Kouekong Referral Hospital n (%) Total N (%)
Sex
Male 232 (76.3) 84 (72.4) 316 (75.2)
Female 72 (23.7) 32 (27.6) 104 (24.8)
Occupation
Bike rider 74 (24.3) 32 (27.6) 106 (25.2)
Farmer 76 (25.0) 32 (27.6) 108 (25.7)
Builder 22(7.2) 6(5.2) 28 (6.7)
Student 50 (16.4) 28 (21.1) 78 (18.6)
Other 82 (27.0) 18 (15.5) 100 (23.8)
Table 2. Clinical characteristics of the study population (N = 420)
Variables N %
GCS and TBI severity (n = 346)
Severe [3 — 8] 62 17.9
Moderate [9 — 12] 83 24.0
Mild [13 - 15] 201 58.1
Mechanism of injury
Road traffic accident 270 64.3
Fall 72 17.1
Assault 64 15.2
Gunshot 14 3.4
Clinical features
Loss of consciousness 286 68.1
Headache 192 45.7
Vomiting 106 252
Skull base fracture 100 23.8
Focal deficit 40 9.5
Dizziness 38 9.0
Agitation 32 7.6
Seizures 26 6.2
Epistaxis 20 4.8
Amnesia 18 4.3
Blurred vision 16 3.8
Confusion 20 3.8
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Table 3. CT scan findings (N = 420)
Findings
Edematous contusions
Extradural hematoma
Skull fracture
Subdural hematoma
Pneumocephalus
Normal CT
Intracerebral hemorrhage
Intraventricular hemorrhage
Subarachnoid hemorrhage

N %

80 19.0
72 17.1
60 16.2
60 143
46 11.0
46 11.0
10 24
6 1.4
4 1.0

Table 4. CT scan utilization by TBI severity N(%)

Variables Bamenda Regional Hospital Kouekong Referral Hospital Total n (%)
Mild TBI
Number of patients 137 64 201
CT requested 94 (68.6) 43 (67.2) 137 (68.2)
CT indicated (CCHR) 34 (24.8) 16 (25.0) 50 (24.9)
CT performed 78 (57.0) 35 (54.7) 113 (56.2)
Moderate TBI
Number of patients 62 21 83
CT requested 59 (95.2) 20 (95.2) 79 (95.2)
CT performed 47 (75.8) 16 (76.2) 63 (75.9)
Severe TBI
Number of patients 48 14 62
CT requested 48 (100) 14 (100) 62 (100)
CT performed 34 (70.8) 12 (85.7) 46 (74.2)
Table 5. Outcomes by TBI severity
TBI severity Favorable outcome n (%) Poor outcome n (%) P
Mild 166 (82.2) 35(17.4) <0.001
Moderate 51 (61.4) 32 (38.6)
Severe 21(33.9) 41 (66.1)
Table 6. Outcomes by CT request and performance
Variables Favorable outcome n (%) Poor outcome n (%) OR (95% CI) P
CT requested 0.035 (0.009 — 0.146) <0.001
Yes 202 (62.3) 122 (37.7)
No 94 (97.9) 2(2.1)
CT performed 0.432 (0.271 — 0.68) <0.001
Yes 167 (64.2) 93 (35.8)
No 129 (80.6) 31 (19.4)

- CT scan utilization
A CT scan was requested for 324 patients (77.1 %). The
overall realization rate was 61.9 % (260/420). There was
a significant difference between the two hospitals: 56.6
% in Bamenda versus 75.9 % in Kouekong. Among CT
scans requested for mild TBI, 63.5 % were not indicated
according to the Canadian CT Head Rule (CCHR)
criteria (Table 4).

- Patient outcomes
A significant correlation was observed between TBI
severity and poor outcome (p < 0.001). Patients who had
a CT scan requested and performed had significantly
better outcomes than those without (Tables 5 and 6).

DISCUSSION

This study sheds light on the characteristics and
outcomes of traumatic brain injury (TBI) in Cameroon,
emphasizing the urgent need for improved management
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strategies. Our findings align with existing literature,
which consistently shows a predominance of young
males, particularly those involved in road traffic
accidents (RTAs), as the most affected demographic
[12-14]. This demographic trend underscores the
necessity for targeted public health initiatives and road
safety campaigns aimed at reducing the incidence of TBI
in this vulnerable population.

The study revealed significant disparities in CT scan
utilization between the two hospitals, with the Referral
Hospital of Kouekong exhibiting a higher realization rate
compared to the Bamenda Regional Hospital. This
discrepancy likely reflects differences in resource
availability (patients' purchasing power), clinical
protocols, and healthcare provider education, as observed
in other Sub-Saharan African settings [15,16]. The
difference in the reference level of the two hospitals may
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also explain this disparity. The observed increase in CT
scan requests correlating with TBI severity supports the
guidelines set forth by NICE, ACR, and the Brain
Trauma Foundation, which advocate for the judicious
use of imaging in managing moderate and severe TBI
[17-19].

The study found that a substantial proportion of CT
scans requested for mild TBI (63.5 %) were not indicated
according to the Canadian CT Head Rule (CCHR). This
suggests a potential overutilization of imaging in certain
cases, calling for a more nuanced approach that balances
clinical necessity with the risks associated with radiation
exposure and healthcare costs [20]. It is important to note
that pressure from families or patients may prompt
clinicians to request head CT scans in mild TBI cases.
The question of training emergency department
practitioners in good clinical practice should be
considered, as well as the development and
dissemination of locally validated national guidelines to
guide practice in these settings.

Furthermore, the positive correlation between CT scan
utilization and improved patient outcomes highlights the
critical role of timely imaging in TBI management. This
finding reinforces the importance of adhering to
evidence-based guidelines to enhance clinical decision-
making and optimize patient care [21-23].

CONCLUSION

This study underscores the need for significant
improvements in the management of TBI in Cameroon,
particularly regarding imaging practices and adherence
to clinical guidelines. The disparities in CT scan
utilization and the potential overutilization in mild TBI
call for targeted interventions to optimize resource
allocation and promote evidence-based practices. Future
research should focus on implementing strategies to
enhance guideline adherence and improve access to CT
imaging, ultimately aiming to improve the quality of TBI
care and patient outcomes in our local settings.

Study Limit

This study has several limitations. Its retrospective
design may have introduced biases due to incomplete
documentation in patient records and the exclusion of
cases with missing data. Differences in the duration of
recruitment and trauma level between the two sites may
have contributed to some of the discrepancies observed.
Additionally, the study did not evaluate prehospital
management, long-term outcomes, or the impact of
access to rehabilitation services on recovery areas that
warrant further investigation [24, 25].
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