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Abstract

Stroke and its complications are major
health problems in developing countries
including Nigeria. It could be a major cause
of death or disability especially when only
clinical assessment is relied upon for diag-
nosis. Computed Tomography (CT) is a
valuable tool for the diagnosis of stroke. CT
pattern of stroke in the North Eastern
Nigeria has not been fully described. This
was a prospective descriptive study con-
ducted at the Federal Teaching Hospital,
Gombe, Nigeria from June 2016 to
December 2016. One hundred and eleven
patients who presented with clinical fea-
tures of stroke and were referred to
Radiology department for cranial CT were
consecutively selected. Data were analysed
using SPSS version 16.0 package. A p-value
of < 0.05 and confidence interval of 95%
were adapted for statistical analysis. The
variables were expressed as range, percent-
age and mean plus standard deviation. All
comparison of variables was done applying
kappa statistic and point-biserial correlation
coefficient for the correlation analysis.
There were 69 (62.2%) males and 42
(37.8%) females aged 18-90 years (mean =+
SD of 57.49413.47 years). Ninety-four (94)
patients (84.7%) had ischaemic stroke,
while the remaining 17 (15.3%) had haem-
orrhagic stroke. Lobar location was identi-
fied as the most common site of ischaemic
stroke while thalamo-ganglionic area was
the commonest location for haemorrhagic
stroke. Age and hypertension were found to
be the commonest risk factors associated

with stroke. It is evident from this study that
ischaemic stroke is the most prevalent
stroke subtype. The middle cerebral artery
territory was the commonest vascular terri-
tory involved in stroke while hypertension
and age are common risk factors for both
ischaemic and haemorrhagic stroke.

Introduction

According  to World  Health
Organization (WHO), stroke or CVA has
been defined as a syndrome of rapidly
developing clinical symptoms and signs of
focal or global loss of cerebral functions
lasting 24 hours or longer or resulting in the
individual demise traceable only to vascular
pathology.!2 This can be due to ischemia
caused by thrombosis or embolism or due to
a haemorrhage.? A stroke is a medical emer-
gency and can cause permanent neurologi-
cal damage, complications and death. It is
the leading cause of adult disability in the
United States and Europe and the second
cause of death worldwide.*

In Southeast Asia and Africa, where
peak age of the disease is 1 to 2 decades ear-
lier than in industrialized countries and
accounting for 0.9% - 4% of hospital admis-
sions.’ In industrialised countries, the
prevalence of stroke is much higher in
males than females with a ratio of 1.7:1.
However, this reverses after the age of
85yrs with higher prevalence in females
than males.®

The current prevalence of stroke in
Nigeria is 1.14 per 1000 while the 30-day
case fatality rate is as high as 40%.° The
factors that determine outcome following
stroke include the stroke subtype, patient
bio-profile (age and gender), disease sever-
ity, physiological parameters (blood pres-
sure on admission, blood glucose and level
of consciousness), and presence of compli-
cation.”?

There are two major subtypes of stroke;
ischaemic and haemorrhagic with the
Ischemic stroke accounting for the majority
of cases (80%) globally.! The clinical fea-
tures are similar in both types, but the neu-
rological deficits vary according to the loca-
tion and severity of the bleed or infarct.
With advances in technology, neuroimaging
has become integral for the evaluation and
management of acute stroke patients.!0-12 A
non-enhanced Computed Tomography (CT)
scan has been shown to be the first imaging
tool for diagnosis of cerebral haemorrhage
and infarcts and to rule out other brain
lesions that may mimic stroke, such as
tumours, extradural hematomas and
abscesses.!3 In addition CT is the most suit-
able for critically ill patient; it is fast, rela-
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tively available and has fewer restrictions
when compared to MRI.

Ischaemic stroke is the commonest
among the stroke subtypes, accounting for
the majority of cases (80%) globally.!
Adeyekun et al.'* reported the incidence of
ischaemic stroke as 73.8% of all patients
with stroke in Nigerians. In the same vain,
higher incidence of ischaemic stroke was
found in studies conducted by Chhetri et
al.'3 in Asia and Kehinde et al.'¢ in Nigeria.

Saad et al.'7 reported that, carotid terri-
tory was involved in 66.9% of the 174
stroke patients they studied, while the verte-
bro-basilar territory was involved in 28.5%.
In another study conducted by Alkali e al.'8
in Nigeria in which stroke patients were
reviewed, 61.8% had cerebral infarction,
34.7% had Intracerebral Haemorrhage
(ICH), and 3.4% had SAH. In those with
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ICH, lobar haemorrhage was most common
(35.1%), followed by bleeding at the basal
ganglia (28.7%), thalami (18.1%), pons
(9.6%), cerebellum (5.3%) and midbrain
(2.1%).

Watila et al.'® in their study conducted
in Maiduguri, North-Eastern Nigeria high-
lighted that the most frequent risk factors
were hypertension 87%, past history of
stroke 11.5%, diabetes mellitus 10.1%,
alcohol consumption 8.8%, smoking 6.8%,
TIA 5.3% and heart failure 2.4% while
19,7% of their study population had more
than one risk factors. Ukoha et al.’s?" study
of stroke risk factors revealed systemic
hypertension as the commonest risk factors.
They documented that deranged lipid pro-
file and diabetes mellitus were seen in 46%
and 24% respectively.

In comparison to other geopolitical
zones in the country, there is paucity of data
on CT assessment of stroke patients in
North-eastern Nigeria. The aim of this study
was to evaluate the pattern of CT findings in
patients with stroke in this locality in order
to provide the baseline data that will enable
accurate diagnosis in patients affected by
stroke.

Materials and Methods

This is a prospective descriptive study
conducted at the Federal Teaching Hospital
Gombe (FTH Gombe) between June 2016
and December 2016. Gombe is the capital
of Gombe State, located in the North-
Eastern Nigeria. The radiology department,
FTH Gombe had the only functional CT
Scan in the geopolitical zone serving citi-
zens of the neighboring Adamawa state,
Taraba state, Bauchi, Borno and Yobe
states. Patients referred for Cranial CT scan
from units within the hospital, Hospitals
within the state and from neighboring states
were recruited for the study using continu-
ous consecutive sampling technique after
certifying the inclusion criteria.

Inclusion criteria include: Patients with
clinically suspected stroke, patients 18
years and above and for patients who had
more than one CT scan, only the first CT
scan was used for analysis. While, exclu-
sion criteria were: Patients with history of
head injury in the past 6 months, Patients on
anticoagulant drugs, Patients presenting
with history of stroke of more than two
weeks duration and Patients with confirmed
stroke mimics at imaging e.g. extra-axial
haemorrhages, tumours and abscess.

One hundred and eleven consented
adult patients with clinical features of
stroke who were referred to the Radiology
department for cranial CT and fulfilled the
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inclusion criteria for this study were recruit-
ed consecutively. The relevant clinical
information was retrieved from the patient
or patient relatives, CT request form and
patient’s folder. This included age, sex, clin-
ical diagnosis, duration of symptoms, histo-
ry of previous systemic arterial hyperten-
sion (blood pressure of 160/95 mm Hg or
more; previous or current treatment of
hypertension), diabetes mellitus, heart fail-
ure, obesity, hyperlipidaemia, alcohol con-
sumption, previous history of stroke or TIA
and cigarette smoking.

Non contrast CT scan of the head was
performed on 111 consented participants
using Philips brilliance (16 slices) 1622,
2010 multidetector CT Machine. Patient
was placed supine on the scanner table with
head resting on the head support and posi-
tioning aided by the external alignment
lights. The patient was then moved into the
gantry and the table was raised to bring the
scan reference point to the level of EAM.

A lateral skull scanogram was obtained,
from 5 cm below to 12 cm above the base-
line. Subsequently 5 mm thick axial con-
tiguous sections of non-contrast images
were acquired from the foramen magnum to
the superior border of the petrous bone, par-
allel to the orbitomeatal baseline using the
scanogram as a reference image. Further 10
mm thick contiguous sections were done
from the superior border of the petrous bone
to the skull vertex. The exposure factors
used were 120 kV and 250 mA. Fifty (50)
mL of non-ionic contrast medium
(350mg/mL) was administered via antecu-
bital vein at 2mls/s using infusion pump to
obtain the post contrast images only where
acute intracranial haemorrhage is ruled out
from the initial precontrast study. All
images obtained were automatically refor-
matted to sagittal and coronal sections. The
images obtained were reviewed by two con-
sultant radiologists independently.
Discrepancies in interpretation between two

observers were resolved by consensus.
Hyperdense lesion (Figure 1) represents
haematoma and hypodense lesion (Figure
2) represent infarction. Haemorrhages were
categorized as Intracerebral Haemorrhage
(ICH), Subarachnoid Haemorrhage (SAH),
and Intraventricular Haemorrhage (IVH).
Lesions were classified based on location as
either lobar (frontal, parietal, temporal or

Figure 1. Non contrast cranial CT of the
brain showing an oval shaped hyperdensity
(hematoma) in the right basal ganglia
(putamen) with compression of the adja-
cent lateral ventricle.

Figure 2. Axial CT brain (A) precontrast
and (B) post contrast images showing a
nonenhancing wedge shaped hypodensity
in the right occipital lobe in keeping with
infarction.

Table 1. Age and gender distribution of the study population with CT features of stroke.

1820 0(0%) 1(0.9%) 1(0.9%)
2130 0(0%) 2(18%) 2(18%)
3140 0(0%) 7(6.3%) 7(6.3%)
4150 21(18.9%) 9(8.1%) 30(27.0%)
51-60 20(18.0%) 9(8.1%) 29(26.1%)
6170 18(16.2%) 5(4.5%) 23(20.7%)
71-80 6(5.4%) 8(7.2%) 14(12.6%)
81-90 4(3.6%) 100.9%) 5(4.5%)
Total 69(62.2%) 378%) 111(100%)
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occipital), Thalamic-ganglionic hematoma
(caudate, putamen and thalamic), brainstem
(mid-brain, pons and medulla) and/or cere-
bellar. The extent, location, vascular territo-
ry and other associated features were deter-
mined. Informed written consent was
obtained from each patient before enlist-
ment into the study. An approval to carry
out the study was obtained from the Ethical
Committee of the Federal Teaching
Hospital Gombe, Nigeria.

Results

Demographic characteristic of the
study population

A total of 111 had CT scan features of
acute stroke, of which 69 (62.2%) were
males and 42 (37.8%) were females. The
age range of the participants was 18 to 90
years with a mean age (+ SD) of 57.49
(£13.47) years. Twenty-seven percent of
these patients were in the age group of 41-
50 years (Figure 3) making it the age group
with the highest of frequency while the least
number of participants were in the age
group of 11-20 years (0.9%). Table 1 shows
the distribution based on age and gender of
the patients. The table shows that patients
aged between 41 and 60 were most affected
in both male and female patients. It is
important to note that between the age of 11
and 40 no case was recorded for the males;
however, among females 10 (9%) cases
were recorded.

Computed tomographic patterns of
stroke of the studied population
with stroke

Figure 4 shows the distribution of CT
subtypes among the participants. Ninety-
four (94; 84.7%) patients had ischaemic
stroke while 17 patients (15.3%) had haem-
orrhagic stroke. Both ischaemic and haem-
orrhagic stroke were commoner in males
than females; Ischaemic stroke accounted
for 53.2% in males and 31.5% in female
while haemorrhagic stroke accounted for
9.0% and 6.3% in males and females
respectively.

The lobar location (Table 2) was the
most common site of Ischaemic stroke
(64.9%) with medulla and internal capsule
location being the least (1.1% each).
Similarly, the lobar location was the com-
monest site (Table 3) for Haemorrhagic
stroke accounting for 29.4% followed by
Basal ganglia location accounting for
23.5% while the least location was sub-
arachnoid (7.1%).

The side of involvement as shown on
Table 4, shows 55 (49.4%) occurring on the

_

left side, 39 (35.4%) on the right side and 17
(15.2%) were bilateral. The most common
vascular territory affected was MCA seen in
69 patients (62.2%) and in 34 patients
(30.6%) multiple vascular territories were
involved.
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Correlation of CT stroke subtypes
with risk factors

Age and hypertension as risk factors
were associated in all participants with
haemorrhagic stroke (17; 100%) while
ischaemic stroke was associated with age

Count
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20,00%
15,00%
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6,30%
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1,80%

0,90%
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20-11 21-30 31-40
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20,70%
12,60%
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Figure 3. Bar chart showing the various age groups and the frequency of their distribu-

tion.

70

50 59

Male

m Ischaemic stroke

7

Female

m Haemorhagic stroke

Figure 4. Bar chart showing distribution of CT stroke subtypes according to gender of

the patients studied.

Table 2. Distribution of ischaemic stroke based on location.

Lobar 61 64.9%
Basal ganglia 6 6.4%
Internal capsule 1 1.1%
Thalamus 6 6.6%
Pons 3 3.2%
Medulla 1 1.1%
Cerebellum 3 3.2%
Multiple location 13 13.8%
Total 94 100%
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and hypertension as risk factors in 93.6%  Table 3. Distribution of haemorrhagic stroke based on location.

and 95.7% of participants respectively. All
cases with DM, cardiac diseases and obesity

as risk factors were associated with  Lobar 5 29.4%
ischaemic stroke (Table 5). Correlation  Basal ganglia 4 23.5%
between ischaemic stroke and its risk fac-  Thalamus 9 11.8%
tors was determined using point-biserial Internal capsule 1 5.9%
correlation. This showed that age and .

. . . Intra ventricular 2 11.8%
hypertension were associated  with :
ischaemic stroke with the risk factors Suba.rachn01d' ! 5.9%
demonstrating moderate (r,,=0.38) and Multiple location 2 11.8%
strong (r,,= 0.75) positive correlation  Total 17 100%

respectively. However, only age was found
to be statistically significant, p=0.000
(Table 6).

Table 4. Distribution of stroke based on the side and vascular territory involvement.

Discussion Vascular territory
040,
This study shows that there was a male Q%\ 69 %%:)2
preponderance over female with regards to PCA 9 1.8%
the incidence of stroke, where 69 (62%) of ~ VBA 5 4.5%
the population studied were males and 42 Multiple 34 30.6%
(37.8%) were females giving a male to Tofal 111 100%

female ratio of 1.6: 1. This finding was sim-  Side

ilar to that of Luntsi et al.?! who reported  Left %5 49.4%
1.7: 1 of male to female ratio in the North- Right 39 35.4%
East Nigeria. This higher male preponder- polLside ly 15.2%
Total 11 100%

ance was also reported in other studies;
Bwala?? reported a 2.5: 1 male to female
ratio in Maiduguri North-Eastern Nigeria.
The increased incidence of stroke in males
compared to females might be due to
increase risk factors of stroke in males such
as HTN, DM, smoking and excess alcohol
consumption. More so, the male gender is a
non-modifiable risk factor for stroke.

Table 5. Frequencies of risk factors in ischaemic and haemorrhagic stroke.

This study shows that the highest inci- Age 8 956 7 100
dence of stroke was amon ersons Sex (male gender) 63 b7 B 0%
g p .
between 41-60 years’ age group (53, this Hypertension %0 9.7 17 100
finding is in agreement with reports from Diabetes mellitus 18 19.1 0 0
most developing countries where stroke  Cardiac diseases 6 6.4 0 0
presents in comparatively younger popula-  Qbesity 3 3.2 0 0
tion. In contrast Ukoha et al.?’ reported  Repeated stroke 3 39 4 935
highest incidence of stroke among 60-69
years age group. Chiewvit et al? also
reported high incidence of haemorrhagic
stroke at 5"M-6™ decade in their study. The
relatively early presentation of stroke noted
in this study might suggest poor manage- Table 6. Correlation of ischaemic stroke subtype with risk factors.
ment of the risk factors of stroke from poor
compliance of patients to drugs and follow- Age 0.38 0.00
up regime. The high poverty index and illit-  Sex(male gender) 0.19 0.03
eracy rate in the North-East sub region Hypertension 0.75 0.39
compared to the other geopolitical zones in ~ Diabetics mellitus 0.17 0.06
Nigeria may also contribute for this poor Cardiac diseases 0.10 082
compliance. Obesity 0.04 0.34
About 84.7% of the studied subjects Repeated stroke 0.04 036
had ischaemic stroke whereas 15.3% had Age 0.38 0.00
haemorrhagic stroke. These findings were (s gender) e L
; g . g8 wer Hypertension 0.75 0.39
in conformity with the global trend of inci-  pispetics mellitus 0.17 0.06
dence of stroke subtypes. Study conducted Cardiac diseases 0.10 0.82
by Robbins et al.?* reported preponderance  Obesity 0.04 0.34
of ischaemic stroke accounting for 80% and ~ Repeated stroke 0.040 36

OPEN aACCESS

[Pyramid Journal of Medicine 2021; 4:50]



haemorrhagic stroke accounting for 15%.
Similarly, Ikpeme et al.?’ in their study con-
ducted in Nigeria reported an incidence of
81% for ischaemic and 19% for haemor-
rhagic stroke. Furthermore, Watila ez al.'® in
their study conducted in Maiduguri, North-
Eastern Nigeria also recorded high inci-
dence of ischaemic stroke (62%), while
haemorrhagic stroke accounted for 32% and
SAH was the least accounting for just 1.2%.
The high incidence of ischaemic stroke
might be explained by the multiple risk fac-
tors associated with it, whereas the single
most important risk factor for haemorrhagic
stroke is hypertension.

On the contrary Obiako ef al.?¢ studied
adult patients who presented to the medical
emergency unit of University College
Hospital Ibadan, Nigeria in coma from
acute stroke. They highlighted that in this
group of stroke patients, intracerebral
haemorrhage was more frequent (78.8%)
while cerebral infarction accounted for
21.2%. The higher incidence of haemor-
rhagic stroke in their study may be
explained by the design of the study popu-
lation; biased to acute stroke presenting
with coma. It is a well-known fact that
haemorrhagic stroke presents with loss of
consciousness more than ischaemic stroke
due to the associated mass effect exerted on
the brain parenchyma by the haemorrhage.
More so, haemorrhagic stroke is usually a
sudden episode against a more insidious
ischaemic stroke.

In this study lobar location is the most
common site for ischaemic stroke (64.9%)
with medulla location being the least (1.1%)
site of occurrence. Similarly, the lobar loca-
tion is also the commonest site for
Haemorrhagic stroke accounting for 28.4%
followed by basal ganglia location account-
ing for 23.5% while the least location was
the Subarachnoid Space (SAH). However,
if the thalamic and basal ganglia location
for haemorrhagic stroke were combined as
thalamo-ganglionic location as described by
many authors, then the thalamo-ganglionic
location would be the commonest location
(35.3%) for haemorrhagic stroke in this
study. This is in agreement with the findings
of Chiewvit e al.?3 where they found that
the commonest location of haemorrhagic
stroke was thalamic-ganglionic (53/131
cases, 40.5%), followed by lobar location
(5/131 cases, 3.8%), brainstem (8/131
cases, 6.1%) and cerebellum (5/131 cases,
3.8%).

Alkali et al'® in a review of 272
patients in Abuja, Nigeria documented that,
lobar location was most common site
(35.1%) for haemorrhagic stroke, followed
by the basal ganglia (28.7%), thalami
(18.1%), pons (9.6%), cerebellum (5.3%)

_

and the midbrain was the least (2.1%).
These findings are in keeping with the
result of this study.

The most common side of occurrence of
stroke in this current studied population is
the left side 55 (49.4%), with 39 (35.4%) on
the right side and 17 (15.2%) bilateral. This
is in conformity with the findings of Ikpeme
et al.®> who reported 53% on the left side,
40% on the right side and 6.6% bilateral.
This might be explained by the fact that
majority of people are right handed thus the
left half of the brain is the most active and
multi-tasking hemisphere hence more prone
to stroke.

This study also observed that the most
common vascular territory involved is
MCA territory seen in 69 patients (62.2%)
while the least is the ACA territory (0.9%).
This is similar to the report of a study con-
ducted by Chhetri et al.'> who reported a
75% involvement of the MCA and 10% of
ACA. The preponderant involvement of the
MCA is probably because the MCA is the
largest cerebral vessel and the one in direct
continuity with the internal carotid artery
thus prone to direct transmission of throm-
bus.

In this study age and hypertension as
risk factors exist in all subjects with haem-
orrhagic stroke (100%) while ischaemic
stroke was associated with age and hyper-
tension in 93.6% and 95.7% respectively.
All cases with DM, cardiac diseases and
obesity as risk factors were associated with
ischaemic stroke only. This finding is in
agreement with many studies.!$2327
Likewise, Ukoha et al.?® in their study of
stroke risk factors revealed systemic hyper-
tension as the commonest risk factor associ-
ated with both ischaemic and haemorrhagic
stroke.

In another study conducted by Watila et
al.,’® the most frequent risk factors found
were hypertension 87%, past history of
stroke 11.5%, diabetes mellitus 10.1%,
alcohol consumption 8.8%, smoking 6.8%
and heart failure 2.4% while 19.7% had
more than one risk factor. Similarly
Abubakar et al.?” in their study indicated
that, systemic hypertension as a risk factor
was documented in 51% of ischaemic
stroke, and was found to be higher in haem-
orrhagic stroke 62%. Diabetes mellitus was
less frequent in haemorrhagic stroke (8%).
They also found that almost all patients
with previous history of TIA had ischaemic
stroke and constituted 13% of patients with
stroke.

Chiewvit et al?? found 75% of all
stroke patients had associated systemic
hypertension which is in agreement with the
findings of this study. However, the remain-
ing 25% of their studied patients had no
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associated risk factors and this contradicted
our findings where all the patients reviewed
had one or more associated risk factors.

Conclusions

This study has highlighted the CT pat-
tern of stroke in Gombe, North-Eastern
Nigeria. Ischaemic stroke is the commonest
stroke subtype and commonly affect left
side of the brain. The MCA territory is the
commonest vascular territory involved in
stroke. Hypertension, male gender and age
are the most common risk factors identified
for both ischaemic and haemorrhagic
stroke. It is important to emphasise that just
like in most developing countries stroke
may occur younger age hence the need for
early identification of risk factors and good
compliance to management.

References

1. Wolf PA, Kannel WB, Dawber TR.
Prospective investigations: The fram-
ingham study and the epidemiology of
stroke. Adv Neurol 1977;19:107-20.

2. The World Health Organization MONI-
CA Project (monitoring trends and
determinants in cardiovascular disease):
a major international collaboration.
WHO MONICA Project Principal
Investigators. J Clin Epidemiol
1988;41: 105-14.

3. Donnan GA, Fisher M, Macleod M,
Davis SM. Stroke. Lancet
2008;371:1612-23.

4. Feigin VL. Stroke epidemiology in the
developing world. Lancet 2005;365:
2160-1.

5. Nwosu MC. Epidemiology of stroke -
an overview. J Med Invest Pract
2001;3:14-22.

6. Wahab KW. The burden of stroke in
Nigeria. Int J Stroke 2008;3:290-2.

7. Henon H, Godefroy O, Leys D, et al.
Early predictors of death and disability
after acute cerebral ischaemic event.
Stroke 1995:;26:292-8.

8. Ong TZ, Raymond AA. Risk factors for
stroke and predictors of one-month
mortality. Singapore Med J 2002;43:
517-21.

9. Johnston KC, Li JY, Lyden PD, et al.

Medical and neurological complica-

tions of ischaemic stroke. Experience

from  RANTTAS  trial  stroke
1998;29:447-53.

Eze U, Okaro O, Ohagwu C. Pattern of

computed tomography findings in CVA

patients in South-Eastern Nigeria. Eur J

Sci Res 2009;34:104-9.

OPEN aACCESS

10.



~N

11.

12.

13.

14.

15.

press

Mullin ME. Modern emergent stroke
Imaging: Pearls, protocols and pitfalls.
Radiol Clin N Am 2006;44:41-62.
Adams HP Jr, del Zoppo G, Alberts MJ,
et al. Guidelines for the early manage-
ment of adults with ischemic stroke: a
guideline from the American Heart
Association/American Stroke
Association Stroke Council, Clinical
Cardiology Council, Cardiovascular
Radiology and Intervention Council,
and the Atherosclerotic Peripheral
Vascular Disease and Quality of Care
Outcomes in Research Interdisciplinary
Working Groups: the American
Academy of Neurology affirms the
value of this guideline as an educational
tool  for  neurologists.  Stroke
2007;38:1655-711.

de Lucas EM, Sanchez E, Gutiérrez A,
et al. CT protocol for acute stroke: Tips
and tricks for general radiologists.
Radiographics 2008;28:1673-87.
Adeyekun AA, Ogunrin AO, Irabor PF.
Computed tomographic predictors of
mortality in haemorrhagic stroke. Trop
J Health Sci 2007;14:13-8.

Chbhetri K, Raut S. Computed tomogra-
phy scan in the evaluation of patients

OPEN aACCESS

16.

17.

18

19.

20.

21.

with stroke. JCMS Nepal 2012;8:24-31.
Kehinde O, Shamsideen AO, Mustapha
AD, et al. Validation study of the siriraj
stroke score in African Nigerians and
evaluation of the discriminant values of
its parameters. Stroke 2006;37:1997-
2000.

Saad Al, Rajeh MD, Awada A, et al.
Stroke in a Saudi Arabian National
Guard community. Analysis of 500 con-
secutive cases from a population-based
hospital. Stroke 1993;24:1635-9.

. Alkali HN, Sunday AB, Akano AO, et

al. Stroke risk factors, subtypes, and
30-day case fatality in Abuja, Nigeria.
Niger Med J 2013;54:129-35.

Watila MM, Ibrahim A, Balarabe SA, et
al. Risk factor profile among black
stroke patients in Northeastern Nigeria.
J Neurosci Behav Health 2012;31:50-8.
Ukoha OB, Ajaegbu O, Eke CO. A
review of stroke cases in a military hos-
pital in Nigeria. Afrimedic J 2012;3:31-
3.

Luntsi G, Pindiga BY, Ahmadu MS, et
al. Evaluation of pattern of lesions
depicted on  brain = Computed
Tomography (CT) of patients present-
ing with stroke in a tertiary hospital in

[Pyramid Journal of Medicine 2021; 4:50]

22.

23.

24.

25.

26.

27.

Northern Nigeria. IJAR 2015;1216-22.
Bwala, S. A., Stroke in a subsaharan
Nigerian hospital—a retrospective
study. Tropical Doctor, 1989;19(1): 11-
14.

Chiewvit P, Danchaivijitr N, Nilanont
Y, Poungvarin N. Computed tomo-
graphic findings in non-traumatic hem-
orrhagic stroke. J Med Assoc Thai
2009;92:73-5.

Robbins SL, Kumar V, Abbas AK.
Robbins & Cotran Pathologic Basis of
Disease. 9th Ed. Philadelphia, B.
Saunders Company; 2010: pp. 1265-90.
Ikpeme AA, Bassey DE, Oku AO,
Ephraim PE. Computerized tomogra-
phy findings of cerebrovascular disease
in adults in Calabar, Nigeria. West Afr J
Radiol 2014;21:12-8.

Obiako OR, Oparah SK, Ogunniyi A.
Prognosis and outcome of acute stroke
in the University College Hospital
Ibadan, Nigeria. Nigerian J Clinical
Pract 2011;14;359-62.

Abubakar SA, Sabir AA. Profile of
stroke patients seen in a tertiary health
care centre in Nigeria. Ann Nigerian
Med 2013;7:55





