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ABSTRACT

Background: Stroke is a significant public health concern globally and a leading cause of
neurological morbidity. The aim of our study was to determine the characteristics of strokes
diagnosed by CT scan at the Medical Imaging Center of the Limbe Regional Hospital in Cameroon.

Methods: We conducted a retrospective, cross-sectional study of patients with a clinical diagnosis
of stroke who underwent brain CT imaging at the Limbe Regional Hospital between January 2020
and April 2022. Data were analyzed using SPSS version 25.0.

Results: A total of 496 patient records were included. The mean age of patients was 61.9 years
(£0.61), with the highest prevalence in the 61-70 age group. Ischemic stroke was the most common
type (65.3%, n=324), while hemorrhagic stroke accounted for 26.6% (n=132) of cases, with a
higher proportion occurring in patients aged 41-50 years. Ischemic strokes were slightly more
frequent in females. Among ischemic strokes, 56.5% (n=183) occurred in the middle cerebral artery
(MCA) territory, and 22.5% (n=73) in the anterior cerebral artery (ACA) territory. Hemorrhages were
most frequently located in the thalamic region (28.5%), followed by the parietal lobe (16.9%) and
temporal lobe (16.2%).

Conclusions: Ischemic stroke is the predominant type of stroke observed in the imaging department,
with a slightly higher incidence in females, while hemorrhagic stroke was more prevalent in males.
The MCA territory is the most common location for ischemic infarctions, and the thalamic region is
the most frequent site for hematomas.

RESUME

Introduction : L'accident vasculaire cérébral (AVC) est un probléme de santé publique majeur a
I'échelle mondiale. Le but de I'étude était de décrire les caractéristiques des AVC diagnostiqués par
scanner au Centre d'Imagerie Médicale de I'Hopital Régional de Limbé au Cameroun.

Méthodes : Etude transversale et rétrospective sur les patients ayant regu un diagnostic clinique
d'AVC et tomodensitométrie cérébrale a I'Hopital Régional de Limbé entre janvier 2020 et avril
2022. Les données ont été analysées a |'aide du logiciel SPSS version 25.0.

Résultats : 496 dossiers de patients ont été inclus. L'dge moyen des patients était de 61,9 ans
(20,61), la tranche d'age 61-70 ans étant la plus représentée. L'AVC ischémique était plus fréquent
(65,3 %, n=324), tandis que I'AVC hémorragique représentait 26,6 % (n=132) des cas. Les AVC
ischémiques étaient plus fréquents chez les femmes. Les territoires les plus atteints par les
infarctus étaient ceux de l'artere cérébrale moyenne (ACM) 56,5 % (n=183) et de |'artére cérébrale
antérieure (ACA) 22,5 % (n=73). Les hémorragies étaient le plus souvent localisées dans la région
thalamique (28,5 %), suivie des lobe pariétal (16,9 %) et temporal (16,2 %).

Conclusion : L'AVC ischémique était prédominant dans le service d'imagerie médicale, avec une
incidence Iégérement plus élevée chez les femmes, tandis que I'AVC hémorragique était plus
fréquent chez les hommes. Le territoire de 'ACM était la localisation prépondérante des infarctus
ischémiques, et la région thalamique, le site le plus fréquent des hématomes.
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Introduction

Stroke is a major public health issue worldwide. In
2019, there were 12.2 million new cases of stroke
globally and 6.5 million deaths from stroke [1,2]. It
is the second-leading cause of death (11:6% of
total deaths), with 87% of those deaths occurring in
low- and middle-income countries (LMICs) [2,3]. In
Cameroon, the prevalence of stroke is 7.3%, and its
mortality rates are 26.7% during the first month and
31.7% in the first three months after the stroke event
[4].

According to the American Heart Association
report (AHA), stroke is subtyped into ischemic and
hemorrhagic at an occurrence rate of about 87% and
13%, respectively [2,3]. With ischemic stroke having a
lesser fatality rate than the hemorrhagic type of stroke
[2,3]. Globally in 2019, ischemic stroke was diagnosed
in 77.2 million people, intracerebral hemorrhage
20.7 million, and subarachnoid hemorrhage was 8.4
million, accounting for a total incidence of stroke of
101.5 million people [1,3]. Hemorrhagic stroke has a
worse prognosis compare to ischemic stroke, and its
severity and outcome depend also on the location.
[5].

Identifying the type of stroke plays a vital role in the
management of the patient. Even though simple
clinical profiles help to distinguish the types of stroke,
there is still a need for diagnostic imaging. Non-
contrast Computer Tomography (CT) scan is the most
commonly used diagnostic imaging tool to diagnose
stroke. It helps determine and describe factors
associated with the prognosis and outcome: the type
of stroke, the degree of obstruction or hemorrhage,
and the extent of brain tissue damage. But CT
is not accessible in all hospitals and emergency
departments, which may lead to loss of treatment
golden time [5]. CT scan has been relatively recently
introduced in the South-West region and the imaging
center of Limbe Regional Hospital was the only center
offering that service in the region from 2016 to 2023.

Many studies have been conducted on characteristics
of stroke but mostly clinical characteristics and mainly
in internal medicine, neurological or intensive care
units. The objective of our study was to determine
the CT characteristics of patients diagnosed with
a stroke at the Medical Imaging Center of Limbe
Regional Hospital.

Material and Methods

The study was conducted from January 2020 to April
2022 at the Medical Imaging Center of the Regional
Hospital of Limbe, in the South-west Region of
Cameroon. It was considered as the reference
center for medical imaging in the region, being the
only one to offer CT-Scan examinations during the
study period. A cross-sectional and retrospective
study was conducted among patients to whom a
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head CT scan was done for suspicion of stroke at the
medical imaging center in Limbe Regional Hospital.
We reviewed the register at the CT-Scan unit for all
the brain CT scan records of patients referred to the
center with clinical suspicion of stroke. Was excluded
from the study brain CT examinations with incomplete
information in the register. All the brain CT-Scan
exams were done using a multi-detector 16-slices
Hitachi CT scanner, model TSX-101A manufactured
by Hitachi Global (Tokyo, Japan) and in service since
November 2016. The images were acquired from
the base of skull to the vertex without use of contrast
agent. The parameters used were: tube voltage
120 kV; tube current-exposure time, 225mAs, slice
thickness of 5mm, rotation time 0.75s and collimation
1,16. The brain CT scan were interpreted by 03
radiologists of at least 05 years of experience working
in the imaging center during the study period. A data
collection form was used to extract information on
socio-demographic characteristics (gender, age)
and CT findings (type of stroke, topography). All CT
confirmed cases of stroke were classified as either
hemorrhagic or ischemic stroke. Each data collection
form was anonymized with a reference number.
Data were entered and analyzed using Statistical
Package for the Social Sciences version 25 (SPSS
v25). Results were described as frequencies and
proportions and presented using frequency tables
and figures.

Results

A total of 3220 CT scan exams were conducted
during the study period in the Limbe Imaging Center,
out of which 496 were brain CT scan on suspicions of
a stroke, giving a proportion of 15.4%. The sex ratio
was 1. The age range of the individuals was from 17
to 101 years with a mean age of 61.9£0.61 years.
Less than two (02) percent of the individuals who
did a brain CT scan were less than 30 years old and
the majority 28.4%(n=141) were age between 61-70
years (Table 1).

Table 1: demographic distribution of patients (N=496)

Variable Frequency (n) Percentage (%)

Gender

Male 248 50.0
Female 248 50.0
Age (years)

<30 8 1.6
30-40 25 5.0
41-50 71 14.3
51-60 115 23.2
61-70 141 28.4
71-80 98 19.8
>80 38 7.7

On the 496 brain CT scans done during the study

-
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period for suspicion of CVA, 456 found positive signs
of CVA, making an incidence of CVA at the imaging
center of Limbe Regional Hospital of about 92%. The
majority of the CVA type were ischemic in nature
(65.3%, n=324) and 26.6%(n=132) were hemorrhagic
in nature. 8.10% of CT-Scan did not show any sign of
stroke. (Figure 1).

Out of the 324 cases of ischemic stroke, 56.5%
(n=183) were located in the territory of the middle
cerebral artery (MCA) and 22.5%(n=73) in the
territory of the anterior cerebral artery (ACA). (Figure
3).

No sign of
— |cvaA. 8.10%

N

Figure 1: distribution of findings of brain CT Scan for stroke
CVA: Cerebro-Vascular Accident

L ‘ [\ /
Figures 2 : A. Right thalamic hemorrhagic stroke with
intraventricular hemorrhage.

B. Ischemic stroke of the superficial territory of the
right middle cerebral artery

56.50%

22.50%
18.80%

verbebro-basilar
stroke

2.20%
—

MCA others
Figure 3: Vascular territories of ischemic stroke.
MCA: Middle Cerebral Artery, ACA: Anterior Cerebral Artery

With regards to the cases of hemorrhagic stroke,
28.5% were located in the thalamic area, 16.9% in
the parietal lobe, 16.2% in the temporal lobe and
10.8% in the lenticular nucleus; as shown on figure
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4 below.
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Figure 4: locations of Hemorrhagic stroke

Distribution of stroke among males and females at
the Limbe Regional Hospital shows that, ischemic
stroke was slightly more common among females
than males (66.1%). On the other hand, hemorrhagic
stroke was more frequent in males (27%), as
illustrated on Figure 5 below.

64.50% 56.10%

Ischemic

27.00% 26.20%

Hemorraghic

8.50% 7.70%

Normal

m Male mFemale

Figure 5: distribution of stroke among male and female at the
Limbe regional hospital

As concerned age distribution of stroke, the results
show that ischemic stroke was more prevalent among
individuals age less than 30 years (50%) as well as
among those who were between the ages of 30-40,
61-70, and 71-80 years at 52%, 54.6%, and 59.2%
respectively. Hemorrhagic stroke however was more
common among those who were age between 41-50
years (53.5%), 51-60 years (47%) and those older
than 80 years (47.4%). (Figure 6)
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Figure 6: distribution of stroke among age groups
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Discussion

Stroke is the leading cause of acquired disability
(87%) and the leading cause of death (70%) in low-
income and middle-income countries (LMICs) [6].
There are very few researches in Cameroon looking
at the scannographic characteristics of patients
who may have had a cerebrovascular accident, and
this was the main aim of this study. Ischemic stroke
was the most common type (65.3%, n=324), while
hemorrhagic stroke accounted for 26.6% (n=132).
Ischemic stroke was predominant in female patients
while hemorrhagic stroke was more frequent in male
and in the young age group of 41-50 years.

In the present study, the mean age of the patients
was 61.91£0.61 years which was higher in women
than in men. A study in Douala Cameroon by
Yacouba et al., reported a similar age distribution
among its patients, a result similar to that of other
LMICs [7,8,9]. Approximately eight young patients in
our study who were in their late teens to early thirties
experienced a stroke. The current study’s mean
age is 8 to 15 years younger than what is found in
high income nations [10]. A precise reason for the
disparity in the age of stroke onset between low- and
high-income countries could be attributed to the ease
of access to healthcare facilities for the screening of
cardiovascular risk factors and to clinical and imaging
early diagnosis. In Cameroon, people typically don’t
seek medical attention until they are experiencing
severe symptoms.

In contrast to other epidemiological data, which
showed up to 80% of ischemic strokes and 20% of
hemorrhagic strokes, the percentage of ischemic
strokes and hemorrhagic strokes in this study was
65.3% and 26.6%, respectively [11]. But we should
keep in mind that in the present study about 8.10% of
brain CT done for suspicion of stroke did not reveal
any sign of recent stroke. This does not absolutely
mean there is no stroke, since there are more
advanced procedures which are more sensitive for
early stroke detection, especially ischemic stroke
such as: perfusion CT, angiography CT and MRI
(diffusion and FLAIR sequences) [12]. However, we
point out that, in contrast to our study, the incidence
of strokes in Nouakchott in 2002 was reported by
Diagana et al. to be 52% of ischemic strokes and
48% of hemorrhagic strokes [10]. Mapoure et al
in Douala in 2012 described same proportion of
ischemic (52%) and hemorrhagic (42%) strokes [7].
According to another study conducted by Eze et al,
in Nigeria in 2008, 56.66% of strokes were ischemic
type versus 23.13% hemorrhagic type [13]. We
note that although lower proportions of ischemic
stroke were recorded in previous studies, ischemic
stroke remained consistently the most diagnosed
on CT scan. However, in Cameroon, Bengono
et al in 2019 in Yaounde and Njall et al in 2024 in
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Laquintinie Hospital, Douala, found a predominance
of hemorrhagic stroke, of 58.8 % and 63.51%
respectively [14,15]. This could be explained by the
fact that their studies were carried out in intensive
care units where the most severe cases (especially
unconscious patients) are usually admitted, and it is
known that hemorrhagic strokes are potentially more
severe and with a higher rate of mortality [4,16].

It is true, however, that these findings could still be
contested due to inclusion bias and the identification
of the type of stroke that necessitates imaging tests,
which are out of reach for many patients in Africa. But
the idea that hemorrhagic strokes could be the more
common type in Africa, has not yet been confirmed
by population-based epidemiological research even
though it is proven that uncontrolled high blood
pressure is the main risk factor for stroke in the sub-
Saharan African context [2,6,17].

The present study showed that there was a slight
sex difference in the prevalence of ischemic stroke.
A slightly higher proportion of females presented with
ischemic stroke and hemorrhagic stroke was more
frequent in male gender. This finding was inconsistent
with other reports of similar studies where the male
gender was a significantly stronger predictor of both
ischemic and hemorrhagic stroke [18,19]. Subjects
who had a hemorrhagic stroke were relatively
younger (53+9.6 years) than those presenting with
an ischemic stroke (63.4+9.6 years). This finding
was consistent with those reported by other previous
studies in other settings [19-21].

Precise knowledge of arterial territory allows the
distinction between infarcts/hematomas located
within an arterial territory and infarcts’/hematomas
in the junction zone between arterial territories [22].
Precise evidence of the arterial territory infarcted
after the occlusion of a specific cerebral artery
or hematoma after the rupture of artery provides
pertinent information about stroke mechanism and
helps planning for investigations and subsequent
management. In this study, MCA territory was the
most common arterial territory involved. Followed
by the ACA. This observation was in agreement with
the results of previous studies [19-22]. In the present
study, thalamus, parietal, and temporal lobes of the
cerebrum were the most common sites of hematoma.
In another study, basal ganglia (38%) were reported
to be the most common site of hematomas followed
by thalamus (29.6%) and lobar hemorrhage (18.3%)
[10].

Conclusion

Ischemic stroke was the common type of stroke in
the imaging department and was more prevalent
in females while hemorrhagic stroke was more
prevalent in males. Ischemic stroke mostly affected
the territories of the MCA. Patients with hemorrhagic

=
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stroke were relatively younger. It will be of great
interest for further studies to correlate risk factors and
clinical presentations with imaging characteristics
in order to identify prognostic markers for good
outcomes.

Limitations: The study did not include detailed clinical
informations/risk factors and associated comorbidity. The results
of this hospital-based unique centre study can’t be projected to
the general population of the South-west Region of Cameroon.

Conflict of interest: The authors declare no conflict of interest

Authors contribution: DFS and NC gave the topic idea, drafted
the data extraction form and collected data. DFS and ONM
analyzed data and drafted the manuscript. TJ, NC, NCD and
TSM helped reviewing the manuscript. GGE and VSV corrected
the final version of the manuscript. All the authors agree with the
final version.

Abbreviations

CT: Computed Tomography
CVA: Cerebro-Vascular Accident
MCA: Middle Cerebral Artery
ACA: Anterior Cerebral Artery

References
1. World Stroke Organization (WSO): Global Stroke Fact Sheet 2022

2. GDB Collaborators, Global, regional, and national burden of stroke
and its risk factors, 1990-2019: a systematic analysis for the
Global Burden of Disease Study 2019, Lancet Neurol 2021; 20:
795-820, doi.org/10.1016/ S1474-4422(21)00252-0

3. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS
et al. on behalf of the American Heart Association Council on
Epidemiology and Prevention Statistics Committee and Stroke
Statistics Subcommittee. Heart disease and stroke statistics—2021
update: a report from the American Heart Association [published
online ahead of print January 27, 2021]. Circulation. doi:10.1161/
CIR.0000000000000950

4. Clovis Nkoke , Alain Lekoubou, Eric Balti , Andre Pascal Kengne,
Stroke mortality and its determinants in a resource-limited setting:
A prospective cohort study in Yaounde, Cameroon Journal of the
Neurological Sciences , 2015. 358, 113-117

5.  Hussen Abdu, Fentaw Tadese and Girma Seyoum Comparison
of Ischemic and Hemorrhagic Stroke in the Medical Ward of
Dessie Referral Hospital, Northeast Ethiopia: A Retrospective
Study, Neurology Research International Volume 2021, Article 1D
9996958, 9 pages

6. Fernando Lanas, Pamela Seron, Facing the stroke burden
worldwide, The Lancet, 2021. Vol 9, €235-236

7. Mapoure, Y.N., Kuate, C., Tchaleu, C.B., Mbatchou Ngahane, H.B.,
Mounjouopou, G.N. et al, Stroke Epidemiology in Douala: Three
Years Prospective Study in a Teaching Hospital in Cameroon.
World Journal of Neuroscience, 4, 406-414. http://dx.doi.
org/10.4236/wjns.2014.45044

8. Mapoure, N.Y., Luma, N.H., Ngahane, H.B.M., et al. Prevalence
of Stroke Risk Factors among Urban Population in Douala,
Cameroon. Revue Médecine et de Pharmacie, 2012, 2, 143-144

9. Diagana M, Traore H, Bassima A, Druet-Cabanac M, Preux PM
Dumas M. Apport de la tomodensitométrie dans le diagnostic des
accidents vasculaires cérébraux a Nouakchott, Mauritanie. Med
Trop (Mars) 2002; 62: 145-9.

10. Moulin, T, Tatu, L., Crépin-Leblond, T., et al. The Besangon Stroke
Registry: An Acute Stroke Registry of 2.500 Consecutive Patients.
European Neurology,1997, 38, 10-20.

Copyright © 2025 Journal of Science and Diseases

1.
12.

13.

14,
15,
16.
17.
18.
19.
20.
21.

22.

-

Feigin VL, Lawes CM, Bennett DA Anderson CS. Stroke
epidemiology: a review of population-based studies of incidence,
prevalence, and case-fatality in the late 20th century. Lancet
Neurol 2003; 2: 43-53

Inamdar, M.A.; Raghavendra, U.; Gudigar, A.; Chakole, Y;
Hegde, A. et al. A Review on Computer Aided Diagnosis of Acute
Brain Stroke. Sensors 2021, 21, 8507. https://doi.org/10.3390/
$21248507

Eze, C.U., Okaro, A.O. and Ohagwu, C.C., Pattern of Computed
Tomography Findings in Cerebrovascular Accident Patients in
South-Eastern Nigeria — A Retrospective Study of 480 Patients,
European Journal of Scientific Research, Vol.34 No.1 (2009),
pp.104-109, ISSN 1450-216X

Bengono Bengono RS, Amengle AL, Ndikontar R, Kona Ngondo
S, Gouag, et al. Aspects Cliniques et Pronostiques des Accidents
Vasculaires Cérébraux en Réanimation au Cameroun, Health Sci.
Dis: Vol 24 (2) Suppl 1 February 2023 pp 1-5

Njall Pouth C, Ndom Ntock F, Bilogui Adjessa W, Ebana Mvogo
S, Njock LR, Ze Minkande J, Epidemiology of Acute Stroke in
Patients Admitted to the Intensive Care Unit , J Sci Dis 2025, Vol
3(2): 26-30

Kuate T.C., Mapoure N.Y., Gopdjim M.L., Doumbe J., NoubissiD.G.,
Dissongo J., Djientcheu V.P., Mortalité par Accident Vasculaire
Cérébral et ses Déterminants dans un Hépital de Référence de
Douala (Cameroun), Health Sci. Dis: 2016, Vol 17 (1) :1-6

Akinyemi R.O., Ovbiagele B., Adeniji O.A., Sarfo F.D., Abd-Allah
F., Adoukonou T. et al. Stroke in Africa: profile, progress, prospects
and priorities, Nature Reviews | Neurology, 2021, https://doi.
org/10.1038/s41582-021-00542-4

Grysiewicz. R, ‘omas. K, and Pandey. DK, “Epidemiology of
ischemic and hemorrhagic stroke: incidence, prevalence, mortality,
and risk factors,” Neurologic Clinics, 2008. vol. 26,no. 4, pp. 871—
895.

Gebreegziabher B.G., Birhanu T.E., Olana D.D. and Tesfaye B.T,,
Characteristics and Risk Factors Associated with Stroke Subtypes
among Adult Patients Admitted to the Stroke Unit of JUMC:
A Retrospective Cross-sectional Study, Current Hypertension
Reviews 2020. Vol.16, 0, pp. 1-8

Gebremariam. S, and Yang. H, “Types, risk profiles, and outcomes
of stroke patients in a tertiary teaching hospital in northern
Ethiopia,” Eneurologicalsci, 2016, vol. 3, pp. 41-47.

Gedefa B. and Takele M., “Assessment of risk factors and treatment
outcome of stroke admissions at St. Paul’s teaching hospital, Addis
Ababa, Ethiopia,” Journal of Neurology & Neurophysiology, 2017,
vol. 8, no. 3, pp. 1-6.

Phan T.G, “A digital map of middle cerebral artery infarcts
associated with middle cerebral artery trunk and branch occlusion,”
Stroke, 2005, vol. 36, no. 5, pp. 986-991.

Citation as J Sci Dis 2025, Vol 3 (3): 88 - 92



