
Based on the World Health Organization (WHO) 
clinical criteria, stroke can be defined as rapidly 
developing clinical signs of focal or global 
cerebral deficit, with symptoms lasting for 24 
hours or longer or leading to death, with no 
apparent cause other than of vascular origin. 
Generally, it comprises of two subtypes which are; 
Ischemic stroke (The presence of a recent infarct in 
a clinically relevant area of the brain) and 
Hemorrhagic stroke (The presence of a bleed into 
the surrounding brain tissue due to the rupture of a 

1, 2weakened blood vessel).  The ischemic subtype 
and the hemorrhagic subtype account for 80 to 

387% and 13 to 20% of all stroke cases. 

Over 6.5 million death and 113.2 million 
disability-adjusted life years (DAILY) were 

4credited to stroke in 2013.  In 2019, stroke was 
nd

identified as the 2  leading cause of death and 
disability worldwide. Over the past 5 decades low- 
and middle-income countries have been greatly 
impacted adversely at a much greater pace, in 
terms of stroke incidence, prevalence, mortality 

5
and disability than in high-income countries.  
Africans are more susceptible to contracting 

6
stroke than Caucasians.  The increasing burden of 
stroke in Nigeria has been attributed to the rising 
prevalence of cardiovascular risk factors, adoption 
of western lifestyle, demographic transition, low 
awareness of early stroke signs and symptoms, 
high cost and poor uptake of computed 
tomography scans and magnetic resonance 
imaging scans. These have culminated to a rising 

1, 4
30-days fatality in Nigeria.   It has been 
estimated by WHO that by 2030 about 80% of 
people afflicted with stroke will reside in low and 
middle-income countries and this will account for 

7
7.9% of all mortality.  

The risk factors of stroke have been broadly 
divided into modifiable risk factors such as 
hypertension, diabetes, renal dysfunction, 
cigarette smoking, excess alcohol consumption, 
atrial fibrillation, polycythemia, obesity and 

7 - 9diabetes mellitus and  non-modifiable risk 
factors which include age, gender, family history 
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Background: The incidence of stroke and its avertable 
mortalities have been on the rise in developing countries. 
This trend negatively impacts the socio-economic 
development of low- and middle-income countries. The 
study was therefore conducted to evaluate the cranial 
computerized tomography (CT) pattern in stroke patients 
in the University of Calabar Teaching Hospital (UCTH), 
Calabar. 

Method: This was a retrospective, cross-sectional, 
observational study conducted at the Radiology 
department of UCTH within a 21-month period on cranial 
non-contrast CT findings of 94 patients diagnosed of acute 
stroke. Images were acquired using Somatom-go.Now, 
Siemens Healthcare GmbH, Henkestr. 12791052 Erlangen, 
Germany 2020, a 32-slice CT machine. The data obtained 
were analyzed using SPSS version 24.

Results: Ischemic stroke was more common (66, 70.21%) 
than hemorrhagic stroke (28, 29.79%). Most of the subjects 
were males (50, 53.19%) and within the 45 – 54 years age 
group (27, 28.72%). Majority of the stroke lesions were on 
the left hemisphere of the brain (55, 58.51%) and were 
unifocal (81, 86.17%). The most common anatomical site 
for ischemic stroke lesions and hemorrhagic stroke lesions 
were internal capsule (22, 22.68%) and thalamus (9, 25%) 
respectively. Anterior cerebral vascular territory was most 
affected (70, 74.47%) by stroke lesions.

Conclusion: Ischemic stroke is the commonest subtype of 
stroke in Calabar. The incidence of stroke is higher in males 
than females who are largely in their early middle age and 
commonly affects the left side of the brain.

Keywords: Computed tomography scan, Stroke, 
Ischemic, Hemorrhagic, Calabar.
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and race/ethnicity. Stroke can be averted by 
lifestyle modification and controlling major risk 

10factors.   

The effective management and prognosis of 
patients with stroke majorly relies on a precise 
diagnosis and determination of the exact subtype 

1
by an investigative tool.  The following imaging 
modalities are employed in the evaluation of 
patients with stroke; computerized tomography 
(CT) scan, magnetic resonance imaging (MRI) 

3, 11, 12
and catheter angiography.  However, non-
contrast CT scan is recommended as the first-line 

7
imaging modality.  It is the most suitable for 
critically ill patients, like those with stroke who 
require exigent assessment, since it is sensitive, 
rapid (especially when multidetector CT scan 
machines are used), relatively available and has 

13, 14fewer contraindications compared to MRI.  The 
procedure rapidly determines the subtypes and 
stroke mimics, which is a pre-requisite before 

7, 15, 16
appropriate treatment commences.  Moreover, 
non-contrast CT scan is associated with a 
relatively low effective radiation dose of about 1.7 
mSv which is considerably below the critical dose 
threshold for organ damage like cataract and hair 

7
loss.  

Even though stroke has become a major health 
concern in developing countries, there are few 
available data on stroke in Calabar, Nigeria. The 
findings of this study will serve as an update of 
present data, reference for future studies and will 
be employed by policy makers in the formulation 
of health programs for improved management of 
stroke cases. Therefore, this study was aimed at 
evaluating the cranial CT pattern in stroke patients 
in the University of Calabar Teaching Hospital, 
Calabar. 

MATERIALS AND METHODS
This retrospective, cross sectional observatory 
study was conducted in a Nigerian University 
teaching hospital over a 21-month period 

st th
beginning 1  March 2021 to 30  November 2022. 
The hospital is a tertiary referral health center, 
which serves Cross River State and several 
catchment areas including the neighbouring 
Republic of Cameroon.

Ethical approval was obtained from the 
institution's research ethics committee with 
patient information kept confidential. Inclusion 
criteria comprised all cases of acute stroke with or 
without loss of consciousness, that underwent 
non-enhanced cranial CT at the Department of 
Radiology in the hospital. Exclusion criteria 
comprised of patients with incomplete data, head 
trauma and an alternate CT scan-based diagnosis. 
Purposive sampling method was employed for the 
study and a sample size of 94 cases was obtained.

The clinical information, patient management, 
relevant demographic data and CT images were 
extracted from the CT register, medical records 
and the radiology information system (RIS) in the 
reporting work station. CT images of all cases seen 
within the study period were evaluated by two 
experienced Radiologists upon retrieval. 
Examination of cranial CT was done using 
Somatom-go.Now, a 32-slice CT scanner 
(manufactured in Germany by Siemens 
Healthcare GmbH, Henkestr. 12791052 Erlangen, 
in 2020) using a pitch factor of 0.55 ratio and slice 
thickness of 1.5mm. CT X-ray source parameters 
were KVP = 130kV and an Exposure of 191 mAs, 
with a variable lower effective exposure from skull 
base to vertex. Images were acquired in the axial 
plane and reformatted in sagittal and coronal 
planes. 

The demographic characteristics of the patients 
and the radiological findings on cranial non-
contrast CT were documented using proforma. 
Data was entered and analyzed using SPSS 
version 24.0, and presented using frequency tables 
and cross tables. 

RESULTS
Data was obtained from ninety-four (94) cases of 
acute stroke, consisting of fifty (50) males and 
forty-four (44) females. The mean age of all the 
subjects was 58.15 ± 6.5 years, ranging from 30 to 
85 years. The mean age of patients with 
hemorrhagic stroke was 53.93 years, while that for 
ischemic was 59.95 years. There were slightly 
more males than females in both subtypes. For 
ischemic stroke, 34 patients were males and 32 
were females, while they were 16 males and 12 
females respectively for hemorrhagic stroke 
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(Figure 1).

Majority of the cases were ischemic stroke (n=66, 
70.21%) while hemorrhagic stroke cases 
accounted for 29.79% of the entire subjects 
(n=28). The highest number of stroke cases was 
seen in the 45 – 54 years age group (n=27, 28.72%) 
and it reduced successively per decade until the 
>85 years age group where the least number was 
seen (n=2, 2.13%). The highest number of males 
with ischemic stroke (n=12, 35.29%) and 
hemorrhagic stroke (n=6, 37.5%) were both within 
the 55 – 64 years age group while the highest 
number of females with ischemic stroke (n=10, 
31.25%) and hemorrhagic stroke (n=8, 66.67%) 
were noted in the 65 – 74 years age group and the 
45 – 54 years age group respectively. The highest 
number of cases with ischemic stroke and 
hemorrhagic stroke were found in the 55 – 64 years 
age group (n=19, 28.79%) and 45 – 54 years age 
group (n=13, 46.43%) respectively. At the other 
end of the spectrum, the least number of cases with 
ischemic stroke (n=2, 3.03%) and hemorrhagic 
stroke (n=0) were noted in the > 85 years age group 
(Table I). 

Stroke lesions were mainly noted in the left 
cerebral hemisphere of the cases (n=55, 58.51%) 
with 37 ischemic lesions and 18 hemorrhagic 
lesions, followed by the right cerebral hemisphere 
(n=26, 27.66%) with 19 ischemic lesions and 7 
hemorrhagic lesions while the brainstem (n=6, 
6.38%) was the least. No hemorrhagic stroke 
lesion was observed in the brainstem. Anterior 
cerebral circulation, which is largely made up of 
the middle cerebral artery and contributions from 
the anterior cerebral artery, was more commonly 
affected in both stroke subtypes with 70 stroke 
lesions (74.47%) and this comprised of 52 
ischemic lesions and 18 hemorrhagic lesions. The 
stroke lesions in the cases were mainly unifocal 
(n=81, 86.17%) consisting of 58 ischemic lesions 
and 23 hemorrhagic lesions. The stroke lesions 
were multiple in 13 cases (13.83%) with 8 
ischemic lesions and 5 hemorrhagic lesions (Table 
II).

The commonest anatomical site for ischemic 
lesions and hemorrhagic lesions in the cases were 
internal capsule (n=22, 22.68%) and thalamus 

(n=9, 25%) respectively, followed by parietal lobe 
(n=15, 15.46%) and temporal lobe (n=7, 19.44%) 
respectively. The lentiform nucleus was the third 
site commonly affected with ischemic (n=14, 
14.43%) and hemorrhagic (n=4, 11.11%).  lesions 
generally. No stroke lesion was noted in the 
centrum semiovale (n=0) and only ischemic 
lesions were seen at the corona radiata (n=7, 
7.22%) and the pons (n=6, 6.19%) (Table III). 

Figure 1. Gender frequency in both stoke types
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DISCUSSION
In this study there was a slight male preponderance 
over females in terms of the incidence of stroke 
with the males making up 53.19% of the 
population while the females were 46.81%, 
resulting in a male to female ratio of 1.14:1. This 
finding was also reported in several studies; Jibo et 

3 
al. reported a 1.38:1 male to female ratio, 

17 1Kathyayani et al.  and Dandena et al.  also noted 
a 1.63:1 ratio and 1.86:1 male to female ratio 

18respectively. In contrast, Ominde et al.  observed 
that females were commonly afflicted with stroke 
with a female to male ratio of 1.63:1. This same 

19 
trend was reported by Baduro et al. and Ayehu et 

10 al. who noted a female to male ratio of 1.15:1 and 
1.14:1 respectively. The male predominance 
found in this study could possibly be due to the 
increased exposure of men to the risk factors for 
stroke such as socio-economic stress of the family, 
regularly undertaking demanding tasks at 
workplaces, excess alcohol consumption and 

3, 8, 20
cigarette smoking. 

About 70.21% of the studied cases had ischemic 
stroke whereas 28.72% had hemorrhagic stroke. 
These findings are in conformity with the global 
trend of the incidence of stroke subtypes. One of 
the highest preponderances was reported by 

13Dahiru et al.  who observed an 84.7% and 15.3% 
incidence of ischemic and hemorrhagic stroke, 
respectively, in their study. In congruity, the 

7findings of Mboizi et al.  (76.5% and 20.9%), 
21 22

Edzie et al.  (70.7% and 29.3%) and Fawi et al.  
(62.5% and 37.5%) demonstrated the high 
incidence of ischemic stroke compared to 

hemorrhagic stroke in their studies. The high 
incidence of ischemic stroke is probably due to the 
fact that it has multiple associated risk factors 
while hypertension is attributed as the major cause 

7 of hemorrhagic stroke. 

This study shows that the highest incidence of 
stroke generally was among individuals aged 
between 45 and 54 years (28.72%). This report 
was in variance with studies done elsewhere as 

18 10 Ominde et al.  (33.04%), Ayehu et al. (33.2%), 
20 6

Owolabi et al.  (23.10%) and Eze et al.  (40%) all 
observed that the incidence of stroke was 
commonest in the 60 – 69 years age group. This is 

thbecause from the 6  decade of life blood vessels 
15 

become atherosclerotic. It has been reported that 
age is the strongest non-modifiable risk factor for 
ischemic stroke due to atherosclerosis and a high 

7incidence of silent cerebrovascular disease.  In 
13

consonance with the index study, Dahiru et al.  
observed that stroke was common in the 41 – 50 
years age group (27%). The high incidence of 
stroke in younger age group might be as a result of 
habitual excessive alcohol consumption, cigarette 
smoking, excessive oral contraceptive use and 
stress of pressure at work and family (for those 

8
who marry early).  In addition, poor medical 
management of the diverse risk factors of stroke 
and non-compliance with recommended 
therapeutic regimens resulting from financial 

13
constraints have also been implicated.  The surge 
in the incidence of stroke in the younger 
generation creates a profoundly adverse impact on 
the productivity of the already dwindling economy 
of developing countries because of the massive 

21impairment of the affected work-force.  

This study further observed that the incidence of 
ischemic stroke was highest in the 55 – 64 years 

1age group (28.79%). However, Dandena et al.  
observed that ischemic stroke was commonly seen 
in individuals above 65 years (72.63%). It was 
further shown in this study that the incidence of 
hemorrhagic stroke was highest in the 45 – 54 
years age group (46.43%). In consonance with the 

6findings of this study, Eze et al.  observed that 
hemorrhagic stroke cases were most seen in the 41 
– 50 years age group (71%). In fact, Owolabi et 

20
al.'s  study demonstrated that hemorrhagic stroke 
is common in younger population as they showed 

Table II: REGIONAL DISTRIBUTION OF 
STROKE LESIONS
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that its highest incidence was in the 31 – 40 years 
age group (26.53%). Nevertheless, several other 
reports opined that hemorrhagic strokes were 

1, 3
common in the above 55 years age group. 

The most common side of stroke occurrence in this 
study was the left side (58.51%). In like manner, 

3 15 
Jibo et al.  (62%), Ogunseyinde et al. (61.7%), 

8 13 Adamu et al. (>50%), Dahiru et al. (49.4%) and 
7

Mboizi et al.  (45%), all reported a left side 
preponderance. This recurring trend is likely 
because since many people are right-handed, the 
left cerebral hemisphere is more frequently multi-
tasked and active throughout the day and 

13consequently more susceptible to stroke.  
14

Differing from our findings, Chiewvit et al.  
23(56.7%) and Taiwo et al.  (47.9%) both noticed 

that the right side was the commonest side of 
stroke occurrence. 

In this study it was observed that the most common 
vascular territory involved in the stroke cases was 
the anterior cerebral circulation (74.47%). The 
anterior cerebral circulation is made up largely the 
middle cerebral artery and to a lesser extent, the 
anterior cerebral artery. Plethora of studies such as 

19 7
those of Baduro et al.  (83.4%), Mboizi et al.  

13 (76.7%) and Dahiru et al. (62.2%) were in 
agreement with our report as they showed that the 
most common vascular territory was the middle 
cerebral artery. They opined that the middle 
cerebral artery vascular territory was the most 
common area affected because it is the largest and 
most direct branch formed from the terminal ends 
of the internal carotid arteries which makes it more 

8 prone to occlusion by emboli. 

Majority of the stroke lesions in this study were 
unifocal (86.17%). In alignment with our findings, 

3 14Jibo et al. (90%), Chiewvit et al.  (85.6%) and 
1

Dandena et al.  (97.6%) also observed that the 
stroke lesions in their studies were mainly 
unifocal. 

The most common anatomical site for ischemic 
and hemorrhagic stroke lesions noticed in this 
study were internal capsule (22.68%) and 
thalamus (25%), respectively. While Dandena et 

1
al.  observed that the most common anatomical 
site for ischemic stroke was the cortical grey 

matter (70%), several reports such as those of Jibo 
3 24 16 

et al. (54%), Suthar et al.  (49%), Acharya et al. 
21 (44%) and Edzie et al. (43%), found out that the 

commonest anatomical site for hemorrhagic 
stroke was the basal ganglia. The likelihood of 
hemorrhagic events occurring in the basal ganglia 
is because of the increased susceptibility of 
branched lenticulostriate vessels to rupture during 
periods of raised blood pressure. 

The results of this research were based on the 
exclusive findings of subjects in a single center 
which was a limitation of this study. In addition, 
the CT scan machine was also non-functional for 
two months during the study thus impacting on the 
sample size.

CONCLUSION
Ischemic stroke is the commonest subtype of 
stroke in Calabar. The incidence of stroke is higher 
in males than females and commoner in the left 
hemisphere. Amongst males, both stroke types are 
commonest between 55 – 64 years amongst males, 
while in females, ischemic and haemorrhagic 
strokes are commoner in the older and younger age 
groups respectively. 
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