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Abstract
Background: In the modern approach in treating patients with strokes requires early Computed Tomography (CT) scan as it
is imperative to diagnose whether the stroke is ischemic or hemorrhagic. Clinical diagnosis of stroke does not always correlate with
imaging; this is even worse when narrowed to clinical diagnosis of specific stroke subtype, creating a high potential for patient morbidity
and mortality.
Patients and methods: Prospective observational study was carried at stroke unit of Jimma University Medical Center from
March 10-July 10, 2017.
Result: Of the total 116 patients, 61 patients (52.6%) had CT scan of the brain performed, whereas the remaining (47.4 %) of
patients were evaluated clinically alone to have stroke. Using World health organization (WHO) criteria, 51.7% patients had ischemic
stroke while 48.3% had hemorrhagic, with Intracerebral Hemorrhage (ICH) and Subarachnoid Hemorrhage (SAH) accounting for
44.0% and 4.3%, respectively. The median time to perform CT scan after hospital arrival was 4 days. The most common site of lesion
of brain of hemorrhage stroke patients was basal ganglia (48.4%) followed by parietal lobe (29.0%) and ventricular (29.0%). The most
common site of brain infarct was parietal lobe (33.3%) and cortical (33.3%), followed by basal ganglia (23.3%) and caudate nucleus
(20.0%). On CT scan majority of hemorrhagic and ischemic stroke patients had Intraparenchymal Bleed (IPB) only (61.3%) and right
hemisphere involvement (26.7%) respectively. The predominant stroke etiology as Trial of Org 10172 in Acute Stroke Treatment
(TOAST) criteria was undetermined etiology, 26 (43.3%), mainly because of incomplete evaluation.
Conclusion: Etiologic investigation for stroke was infrequently performed by the lack of systematic cardiological examinations
and brain imaging, most of the time for financial reasons and unavailability of the instruments. It is therefore, pertinent that CT scan/
MRI should be incorporated in stroke diagnosis and management where possible.

Keywords: Stroke Diagnosis; CT scan; JUMC; Ethiopia
Introduction
The data from the Global Burden of Diseases (GBD) showed that
the leading CVD cause of death and disability in 2010 in sub-Saharan
Africa and other Low and Middle Income Countries (LMICs) was
stroke [1-3]. Stroke in young adults has a special significance in
developing countries, as it affects the most economically productive
group of the society [4] and even it is associated with higher
mortality in this age group [5-7]. The proportion of Hemorrhagic
Stroke (HS) is higher and greater case fatality in African and other
LMICs than in high income countries [1,8,9]. Although this disparity
is often described to racial or genetic factors, it may actually be due
to differences in risk factor burden and associations across these
population [8].
Accurate stroke diagnosis and subtype confirmation plays a big role
in patient management and prognosis [10]. Although clinical features
cannot reliably distinguish Ischemic Stroke (IS) from Intracerebral
Hemorrhage (ICH), several clinical signs increase the likelihood of
ICH rather than IS: such as coma, neck stiffness, seizures at onset of
neurologic deficit, diastolic blood pressure greater than 110 mmHg
vomiting and headache are among the few [11].
In the modern approach in treating patients with strokes requires
early Computed Tomography (CT) scan as it is imperative to diagnose
whether the stroke is ischemic or hemorrhagic [2]. (CT) has enhanced
stroke management by confirming the diagnosis, readily differentiating
stroke subtypes and excluding stroke mimics like tumors, extra-axial
lesions, infections and other stroke-like conditions. In addition to
CT scan, Magnetic Resonance Imaging (MRI) remain the standard
technique for determining topographic distribution and delineating
J Neurol Neurophysiol, an open access journal
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damaged brain regions [12]. Wrong clinical diagnosis has a high
significance for patient outcome [10].
The increasing burden of this chronic disease in Ethiopia poses a
challenge to the health care system [13]. Ethiopian patients suffer stroke
at a relatively young age, and the proportion of hemorrhagic stroke is
higher than in western countries [14]. The burden of ischemic and
hemorrhagic stroke varies between regions and over time in Ethiopia as
well [15]. Under-diagnosing of hypertension and other risk factors and
delayed presentation at the hospital are the major challenges to address
[13].
Although the burden of stroke in sub-Saharan Africa, including
Ethiopia is increasing, there are few local hospital based studies on
stroke in Ethiopia [14,16,17]. Like other developing countries resources
for stroke care and rehabilitation are deficient in Ethiopia [2]. In
addition, significant delays during the pre-hospital or in-hospital phases
of care augmented by insufficient management of cases in the country
is also making prognosis of stoke patients very poor [2]. The paucity of
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data specific to the Ethiopian setting is limiting the formulation of an
appropriate response [13].
Given the high burden of Cerebrovascular Accident (CVA)
and associated inadequately equipped health settings, identifying
and mitigating the risk of can be seen as a prominent public health
approach. Adaptable cost effective approach to community-based
stroke prevention and clinical setting readiness for the management
common causes of stoke is vital [17]. So it is imperative that a lot has
to be done to address the issues concerning identification of stroke
subtypes and stroke diagnosis in Ethiopia.

Methods and Participants
The study was conducted at stroke unit of Jimma University
Medical Center (JUMC), a tertiary hospital found in Jimma city, southwest Ethiopia, which is 352 kilometers from Addis Ababa. It is the main
referral center for neurology patients in south west Ethiopia. Stroke
unit of JUMC was established with assistance of project from United
Kingdom Aid Direct (UKAID) and Tropical Health and Education
Trust (THET) with the help of Southampton hospital at the beginning
of 2015. Prospective observational study design was carried out for 4
consecutive months from March 10- July 10, 2017.
The Study population were all patients > 18 years having either
clinical diagnosis or confirmed by imaging as per WHO criteria for
diagnosis of stroke [18] and admitted to stroke unit of JUMC within
the study period.

Exclusion criteria
•

Patient or guardian not willing to give an informed consent.

•

Those who died before evaluation by stroke neurologist/other
physician

•

After further evaluation if initial assessment or diagnosis of
stroke was later changed to other case (ruled out stroke) as long
as the patient was in the stroke unit.

•

Patients with diagnosis of TIA and hematomas.

•

Brain ischemia with hemorrhagic transformation and vice
versa.

•

Stroke with undetermined type clinically, where imaging
unaffordable.

during study period. The decision to perform different ancillary tests,
laboratories, imaging and clinical history taking was left to the treating
clinicians. Data collection tool include Sociodemographic, stroke
subtypes, biochemical and laboratory profile, as well as findings of
imaging’s like chest X-rays, electrocardiography, echocardiography and
brain imaging.

Data processing and analysis
Checked data was cleaned and entered to Epidata version 3.1 and
analyzed using statistical package for the social sciences (SPSS) for
windows version 20 (Chicago, USA). Descriptive statistics such as
proportions, means, standard deviations, medians, and interquartile
ranges were calculated to describe the sociodemographic characteristics
and diagnostic protocols among stroke patients admitted to stroke
unit of JUMC. Chi-square (χ2) test was used to test the significance of
associations between categorical variables and Kolmogorov–Smirnov
test was used to assess the distribution of variables. Confidence interval
which doesn’t contain 1 and predictors with probability value less than
0.05 was considered statistically significant.

Operational definition and clinical scale of the patient status
Ischemic stroke: Evidence of a recent infarct in the clinically
relevant area of the brain/confirmed cerebral infarction [4,19]. A brain
CT scan showing a hypo dense area matching the clinical picture [20].
Intracerebral hemorrhage: Bleeding from one of the brain’s arteries
(mostly from intracerebral arteries) into the brain tissue [21].
Hemorrhagic stroke: Occurs due to the weakening of blood vessel
which would rupture and bleed into the surrounding brain tissues [12].
Subarachnoid hemorrhage: A bleeding from intra cranial arteries
leading to blood between two membranes that surround the brain
(arterial bleeding in the space between the two meninges, piamater and
arachnoid) [21].

Type of Ischemic Strokes, As Toast (Trial of Org 10172
in Acute Stroke Treatment) Classification
•

Macroangiopathy/Large-Artery Atherosclerosis (LAA): The
presence of an occlusion or a stenosis with >50% diameter
reduction of a brain-supplying artery corresponding to
clinical symptoms and with location and morphology typical
of atherosclerosis on doppler ultrasound or angiography.
Diagnostic studies had to exclude potential sources of
cardiogenic embolism [20].

•

Microangiopathy/small-vessel disease or Lacunar Stroke (LS):
The presence of one of the traditional lacunar syndromes
(eg, pure motor stroke, pure sensory stroke, sensory motor
stroke, ataxic hemiparesis, and dysarthria-clumsy hand
syndrome), infarction(s) <1.5 cm of diameter or normal CT/
MRI examination, and absence of acute cerebral cortical
dysfunction. Potential cardiac sources for embolism should be
absent, and evaluation of the large extra cranial arteries should
not demonstrate a stenosis of >50% in an ipsilateral artery [20].

•

Cardio-Embolic Stroke (CE): The presence of a high or
medium-risk source of cardiac embolism in the absence of
potential LAA sources of thrombosis or embolism [20].

•

Other Defined Etiologies (OD): Conditions such as spontaneous
or traumatic dissection, vasculitis, fibromuscular dysplasia,
hematologic disorders, coagulopathies, or other not-further

Sample Size Determination
The sample size was calculated using open epi version 7.0.9.34
statistical package. With Epi info version 7.0.9.34 the minimum sample
size calculated was 88 patients. But in this study all eligible study
participants during the study period, 116 stroke patients (60 ischemic
stroke and 56 hemorrhagic stroke patients) were included. Eligible study
participants were selected by using convenience sampling technique.

Discussion
Data collection tool and procedure
Data collection was carried out by two dedicated BSc nurses and
one internal medicine resident with special training in stroke and
contents of the study. Data collectors collect all relevant data from the
case records and interview using a standardized data extraction form.
The needed history used for the study was taken from the patient and/
or relatives in the language they understood. Controversial data was
discussed with stroke physicians working in the stroke unit of JUMC
J Neurol Neurophysiol, an open access journal
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specified diseases. These conditions had to be confirmed by
angiography or blood tests. CE and LAA had to be excluded
[20].

Results

Undetermined Etiology (UE): patients in whom a likely etiology
could not be determined despite an extensive evaluation or
in whom the treating physician felt that not all necessary
investigations had been performed [20].

Sociodemographic characteristics of the patients

•

Calcium (ionized):4.61-5.33 mg/dL

During the study period 116 study participants were included in
the final analysis. The mean age of the patients was 55.14+14.04 years
(ranged, 23 to 96 years). Males comprised of 73 (62.9%) with male:
female ratio of 1.70:1. One hundred four patients were married and
none of the patient was unmarried/single. Majority of the participants
had informal education (able to read and write) 49(42.2%) followed
by no basic education (unable to write and read) 42.2%. Majority of
the patients were farmers 44(37.9%) followed by home housewives
41(35.3%). With this majority of them were unemployed being doing
their own/self-work 101 (87.1%) (Table 1).

•

Potassium: 3.50-5.10 mmol/L

Approaches of stroke diagnosis and stroke sub-types

•

Sodium: 135.0-145.0 mmol/L

•

Chlorine: 95.0-115.0 mmol/L

•

PH: 7.20-7.60

Of the 116 patients, 61 patients (52.6%) had CT scan of the brain
performed, whereas 55 (47.4 %) of patients were evaluated clinically
alone to have stroke. Using WHO criteria, 60 (51.7%) patients had
ischemic stroke while 56 (48.3%) had hemorrhagic, with intracerebral
hemorrhage (ICH) and subarachnoid hemorrhage (SAH) accounting
for 44.0% and 4.3%, respectively. According to the CT scan findings, 30
(49.2 %) patients were found to have infarction while 31 (50.8%) had
hemorrhagic stroke (Table 2).

•

Laboratory reference ranges for normal persons (JUMC
laboratory center)
Serum electrolytes

Cardiac biomarkers (Vidas automated immune analyzer)
•

Troponin: <0.01 ng/mL

•

CK-MB: <5.00 ng/ml

Complete blood count (SYSMEX xs 500i)
•

WBC: 3.00-15.00 X103/μL

•

HGB: 8.0-17.0 g/dL

•

HCT: 26.0-50.0%

•

MCV: 86.0-110.0 fL

•

Platelet: 150-400X103/μL

Coagulation profile
•

PT: 10-14 seconds

•

aPTT: 22-27.9 seconds

•

INR: 0.8-1.1

Renal function test (Mindray BS 200e)
•

Creatinine: male: 0.6-1.1 mg/dL, female: 0.5-0.9 mg/dL

•

Urea: 15.00-43.20 mg/dL

Liver function test (Mindray BS 200e)
•

AST: male=0-37 U/L, female=0-31 U/L

•

ALT: male=0-42 U/L, female=0-32 U/L

•

ALP: male=80-306U/L, female=64-306 U/L

•

Direct bilirubin: 0-0.02 mg/dL

•

Total bilirubin:0.1-1.20 mg/dL

Others
•

Uric acid: male=3.4-7.0 mg/dL, female=2.4-5.7 mg/dL

•

TFT: TSH: 0.25-5μIU /mL, T4: 60-120 nmol/L, T3:
0.92-2.33nmol/L

•

ESR: male: 0-20 mm/h, Female: 0-30 mm/h

J Neurol Neurophysiol, an open access journal
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The median time to perform CT scan after hospital arrival was
4 days (ranged: 0.13-17.13 days). From the 61 patients with stroke
confirmed by CT scan, 34.4 % were scanned within 3 days of hospital
arrival, 50.8% between 3 days and 7 days and 13.1% between 7 days and
14 days. Only 1 patient had CT scan 2 weeks after the hospital arrival.
From those patients who had brain imaging the result complied with
clinical diagnosis in 48 (78.7%) patients (90% of IS and 67.7% of HS).
Etiologic investigation for stroke was infrequently performed: 37
(31.9%) of the patients had an electrocardiogram, 12 (10.3%) had an
echocardiogram, 11 patients had chest X-ray and 2 (1.7%) had Doppler
ultrasound. From 37 patients for whom ECG was done; 20 (54.1%) had
left ventricular hypertrophy and 17 (45.9%) had atrial fibrillation. For
12 patients with etiologic evaluation with echocardiogram; (41.7%) had
left ventricular hypertrophy and 6 (50.0%) had low ejection fraction.
Rheumatic valvular heart diseases was confirmed in one young stroke
patient.

Topographic distribution of stroke and sites of brain
involvement
The most common site of lesion/altered areas of brain on CT scan
of hemorrhage stroke patients was basal ganglia (48.4%) followed by
parietal lobe (29.0%), ventricular (29.0%), thalamus (25.8%) and frontal
lobe (22.6%). The most common site of brain infarct was parietal lobe
(33.3%) and cortical (33.3%), followed by basal ganglia (23.3%), caudate
nucleus (20.0%), and temporal lobe (16.7%) (Table 2).
Based on CT scan findings, among 30 ischemic stroke cases
confirmed by CT scan, 8 (26.7%) had right hemisphere involvement,
7 (23.3%) had left hemisphere involvement, 7 (23.3%) had anterior
circulation involvement, 2 (6.7%) had massive cerebral infarction
involvement and 2 (6.7%) had posterior circulation involvement. Up
on CT scan of hemorrhagic patients, 19 (61.3%) had intraparenchymal
bleed (IPB) only, 8 (25.8%) intraparenchymal bleed with
interventricular extension, 2 (6.5%) subarachnoid bleed (SAB) only,
1 (3.2%) intraparenchymal bleed with subarachnoid extension and 1
(3.2%) had subarachnoid bleed with interventricular involvement.
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Total patients
(n=116)

Ischemic stroke (n=60)

Hemorrhagic stroke
(n=56)

χ2 (P value)

Mean + SD

55.14+14.04

57.38 + 14.59

52.73+13.14

0.187

Male

73 (62.9%)

38 (63.3%

35 (62.5%

0.926

Female

43 (37.1%)

22 (36.7%)

21(37.5%)

Rural

84 (72.4%)

43 (71.7%)

41 (73.2%)

Urban

32 (27.6%

17 (28.3%)

15 (26.8%)

Married

104 (89.7%)

54 (90.0%)

50 (89.3%)

Widow

11 (9.5%)

5 (8.3%)

6 (10.7%)

Sociodemographic and other patient related factors
Age (years)
Sex
Residence

Marital status

Divorced

Ethnicity

Religion

Education status

Occupational status (over the
last 1years)

1 (0.9%)

1 (1.7%)

0 (0%)

Oromo

82 (70.7%)

46 (76.7%)

36 (64.3%)

Kafa

15 (12.9%)

7 (11.7%)

8 (14.3%)

Amhara

8 (6.9%)

5 (8.3%)

3 (5.4%)

Dawuro

6 (5.2%)

1 (1.7 %)

5 (8.9%)

Others

5 (4.3%

1 (1.7%)

4 (7.1%)

Muslim

71 (61.2%)

40 (66.7%)

31 (55.4%

Orthodox

35(30.2%)

15 (25.0%)

20 (35.7%)

Protestant

9 (7.8%)

4 (6.7%)

5 (8.9%)

Traditional belief

1(0.9%)

1 (1.7%)

0 (0%)

Unable to read and write

42 (36.2%)

20 (33.3%)

22 (39.3%)

Able to read and write, informal education

49 (42.2%)

28 (46.7%)

21 (37.5%)

Elementary school (1-8)

17 (14.7%)

10 (16.7%)

7 (12.5%)

Secondary school (9-12)

3 (2.6%)

1 (1.7%)

2 (3.6%)

College/university or above

5 (4.3%)

1 (1.7%)

4 (7.1%)

Agriculture / farmer

44 (37.9%)

27 (45.0%)

17(30.4%)

Homemaker/ housewives

41 (35.3%

20 (33.3%)

21 (37.5%)

Merchant

11 (9.5%)

7 (11.7)

4 (7.1%)

Retired

6 (5.2%

2 (3.3%)

4 (7.1%)

Government employee

5 (4.3%)

1 (1.7%)

4 (7.1%)

Other own business work

5 (4.3%)

2 (3.3%)

3 (5.4%)

Skilled/unskilled manual labor/ daily worker

4 (3.4%)

1 (1.7%)

3 (5.4%)

0.852
0.575

0.190

0.418

0.459

0.354

Table 1: Sociodemographic characteristics of stroke among adult patients admitted to stroke unit of JUMC from March 10-July 10, 2017 (*Ethnicity others: Silte, Yem, Tigire,
Nuwer: SD: Standard Deviation).

Etiology of ischemic strokes, according to the TOAST criteria
The predominant stroke etiology was undetermined etiology in 26
patients (43.3%), followed by cardioembolism in 22 patients (36.7%),
large artery atherosclerosis (LAA) in 7 patients (11.7%) and small vessel
occlusion (SVO) in 5 patients (8.3%), of all ischemic stroke patients.

Laboratory data/biochemical parameters of the patients
During the study period 115 (99.1%) patients’ blood glucose,
114 (98.3%) renal function test, 113 (97.4%) sero-status, 112 (96.6%)
complete blood count, 96 (82.8%) liver function test, 58 (50.0%)
coagulation profile, 50 (43.1) lipid panel test, 52 (44.8%) cardiac
biomarker and 46 (39.7%) serum electrolyte was done. Other
preliminary laboratory tests done were erythrocyte sedimentation rate
(ESR), thyroid function test and uric acid level. The laboratory values
considered was only the initial laboratory value (one shot) during
hospital stay.
Regarding serum electrolyte, majority of the patients had normal
electrolyte level of potassium, sodium, chlorine and PH level ranging
from 54.3% to 91.3%, but 69.6% of the patients had hypocalcaemia. The
low calcium level had no significant difference between stroke types
(P=0.109). The median level of lipid panel profile was almost in optimal
range, 176.4 mg/dL for TC, 45.55 mg/dL for HDL, 108.5 mg/dL for
LDL-C and 112 mg/dL for TG.
Renal function test, CBC, coagulation tests, cardiac biomarkers,
J Neurol Neurophysiol, an open access journal
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liver function tests and ESR in majority of the patients was within
normal range with no significant difference in stroke type. Hemoglobin
<11g/dL, leukocytosis (>15000 cells/mm³) and thrombocytopenia
(<150000 cells/mm³) were found in 6.3%, 3.6% and 4.5% of patients
respectively. The median hemoglobin and random blood sugar level
was 14.55 g/dL (ranged:2.2-25.1 g/dL) and 115 mg/dL (ranged: 60600 mg/dL) respectively, with no significant difference between stroke
type. Hyperglycemia (random blood sugar >200 mg/dL) and deranged
renal function (creatinine>1.1 mg/dL) occurred in 6.1% and 16.7%
respectively (Table 3).

Discussion
Of the total patients, 52.6% of the patients had CT scan of the brain
performed, whereas the remaining patients were evaluated clinically
alone to have stroke. This CT scan performance rate was higher than
study conducted in northern Ethiopia by Greffie et al. which was 38.5%
[17], and lower than other study in other northern part of Ethiopia
by Gebremariam et al. 76.1% [13], Tirschwell et al. in Vietnam 99.6%
[22] and De Carvalho et al. in Brazil in 92.9% of the patients [23].
The difference in CT scan performance rate in different setting was
associated with the functionality, availability and affordability by the
patient. In our set up because of frequent malfunctioning, shortage of
expert and cost issue about half of the patients were diagnosed clinically
alone. Clinical diagnosis alone may not reflect the true nature of stroke
in our patients. In addition to the affordability, only one CT scan device
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Total patients
(N=116)

Stroke diagnosis
Way of stroke diagnosis

Clinical only

55 (47.4%)

30 (50.0%)

25 (44.6%)

61 (52.6%)

30 (50.0%)

31 (55.4%)

37 (31.9%)

25 (41.7%)

12 (21.4%)

Left ventricular hypertrophy

20 (54.1%)

14 (56.0%)

6 (50.0%)

Atrial fibrillation

17 (45.9%)

13 (52.0%)

4 (33.3%)

Sinus tachycardia

5 (13.5%)

3 (12.0%)

2 (16.7%)

Ischemic heart disease

2 (5.4%)

2 (8.0%)

0 (0%)

Sinus bradycardia

2 (5.4%)

1 (4.0%)

1 (8.3%)
2 (16.7%)

Normal finding.

7 (18.9%)

5 (20.0%)

12 (10.3%)

11 (18.3%)

1 (1.8%)

Low EF

6 (50.0%)

5 (45.5%)

1 (100 %)

Left ventricular hypertrophy

5 (41.7%)

4 (36.4%)

1 (100%)

Dilated cardiomyopathy

3 (25.0%)

3 (27.3%)

0 (0%)

Ischemic cardiomyopathy with severe systolic dysfunction

3 (25.0%)

3 (27.3%)

0 (0%)

Rheumatic Valvular heart disease

1 (8.3%)

1 (9.1%)

0 (0%)

Ischemic heart disease with mural thrombus/LV apical thrombus

1 (8.3%)

1 (9.1%)

0 (0%)

Ventricular wall motion abnormalities

1 (8.3%)

1 (9.1%)

0 (0%)

Normal

1 (8.3%)

1 (9.1%)

0 (0%)

Atherosclerosis without stenosis

1 (0.9%)

0 (0%)

1 (50.0%)

Echocardiogram (trans esophageal, transthoracic, or both)

Lesion site/ altered areas of
brain on CT scan (n=61)

Hemorrhagic stroke
( n=56)

Brain imaging / CT-scan

Electrocardiogram (ECG)

Doppler US
(n=2)

Ischemic stroke
(n=60)

Normal finding

1 (0.9%)

0 (0%)

1 (50.0%)

Basal ganglia

22 (36.1%)

7 (23.3%)

15 (48.4%)

Parietal lobe

19 (31.1%)

10 (33.3%)

9 (29.0%)

Cortical

14 (23.0%)

10 (33.3%)

4 (12.9%)

Thalamus

13 (21.3%)

5 (16.7%)

8 (25.8%)

Frontal lobe

11 (18.0%)

4 (13.3%)

7(22.6%)

Cerebellar

10 (16.4%)

4 (13.3%)

6 (19.4%)

Ventricular

9 (14.8%)

0(0%)

9 (29.0%)

Caudate nucleus

8 (13.1%)

6 (20.0%)

2 (6.5%)

Occipital lobe

6(9.8%)

4 (13.3%)

2 (6.5%)

Temporal lobe

5 (8.2%)

5 (16.7%)

1 (3.2%)

Internal capsule

3 (4.9%)

2 (6.7%)

1 (3.2 %)

Brainstem

3 (4.9%)

1 (3.3%)

2 (6.5%)

Insula lobe

2 (3.3%)

2 (6.7%)

0 (0%)

Lentiform nucleus

2 (3.3%)

2 (6.7 %)

0 (0%)

Midbrain

1 (1.6%)

0 (0%)

1 (3.2%)

Table 2: Approaches of stroke diagnosis and stroke types among adult patients admitted to stroke unit of JUMC from March 10-July 10, 2017.

Total patients
(n=116)

Ischemic stroke
(n=60)

Hemorrhagic stroke
(n=56)

Normal

95 (83.3%)

46 (79.3%)

49 (87.5%)

Elevated

19 (16.7%)

12 (20.7%)

7 (12.5%)

Normal

85 (75.2%)

44 (77.2%)

41 (73.2%)

Elevated

28 (24.8%)

13 (22.2%

15 (26.8%)

3 (2.7%)

2 (3.4%)

1 (1.9%)

Normal WBC

105 (93.8%)

54 (93.1%)

51 (94.4%)

Leukocytosis

4 (3.6%)

2 (3.4%)

2 (3.7%)

< 11g/dl

7 (6.3%)

4 (6.9%)

3 (5.6%)

11-16 g/dl

86 (76.8%)

44 (75.9%)

42 (77.8%)

>16 g/dl

9 (16.7%)

Laboratory parameters
Renal function tests
(n=114)

Creatinine
BUN or Urea
(N=113)

Leukopenia
White blood cells/microliter

Complete blood count with Hemoglobin (g/dL)
differential cell count
(n= 112)
MCV(fl)

Platelet counts

19 (17.0%)

10 (17.2%)

Microcytic anemia

4 (3.6%)

3 (5.2)

1 (1.9%)

Normocytic anemia

108 (96.4%)

55 (94.8%)

53 (98.1%)

Thrombocytopenia
Normal
Thrombocytosis
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5(4.5%)

3 (5.2%)

2 (3.7%)

106 (94.6%)

54 (93.1%)

52 (96.3%)

1 (0.9%)

1 (1.7%)

0 (0%)
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Liver function tests
(n=96)

Coagulation tests
(n=58)

Cardiac biomarkers
(n=52)

AST
(n=95)

Normal

72 (75.8%)

38 (77.6%)

34 (73.9%)

elevated

23 (24.2%)

11 (22.4%)

12 (26.1%)

ALT
(n=95)

Normal

79 (83.2%)

39 (79.6%)

40 (87.0%)

elevated

16 (16.8%)

10 (20.4%)

6 (13.0%)

ALP
(n=26)

Normal

13 (50.0%)

8 (50.0%)

5 (50.0%)

elevated

13 (50.0%)

8 (50.0%)

5 (50.0%)

Albumin
(n=3)

Low

1 (33.3%)

1 (33.3%)

0 (0%)

Normal

2 (67.7%)

2 (67.7%)

0 (0%)

Bilirubin(n=3)

Normal

3 (60.0%)

2 (50.0%)

1 (100%)

aPTT (sec)
(n=43)

Normal

28 (65.1%)

13 (54.2%)

15 (78.9%)

Elevated

15 (34.9%)

11 (45.8%)

4 (21.1%)

PT (sec)
(n=42)

Normal

23 (54.8%)

11 (47.8%)

12 (63.2%)

Elevated

19 (45.2%)

12 (52.2%)

7 (36.8%)

INR
(n= 57)

Normal

24 (42.1%)

12 (37.5%)

12 (58.0%)

Elevated

33 (57.9%)

20 (62.5%)

13 (52.0%)

Troponin
(n=52)

Normal

40 (76.9%)

21 (67.7%)

19 (90.5%)

Elevated

12 (23.1%)

10 (32.3%)

2 (9.5%)

CK.MB
(n=12)

Normal

8 (66.7%)

2 (40.0%)

6 (85.7%)

Total cholesterol (TC)

Lipid profile tests
(n=50)

HDL-C

LDL-C

Triglyceride (TG)

Calcium

Potassium

Elevated

4 (33.3%)

3 (60.0%)

1 (14.3%)

<200 mg/dl

33 (66.0%)

22 (71.0%)

11 (57.9%)

200–239.9 mg/dl

12 (24.0%)

6 (19.4%)

6 (31.6%)

>240 mg/dl

5 (10.0%)

3 (19.4%)

2 (10.6%)

<40 mg/dl

19 (38%)

13 (41.9%)

6 (31.6%)

24 (48.0%)

15 (48.4%)

9 (47.4%)

40–59.9 mg/dl
>60 mg/dl

7 (14.0%)

3 (9.7%)

4 (21.1%)

<100 mg/dl

22 (44.0%)

12 (38.7%)

10 (52.6%)

100–129.9 mg/dl

14 (28.0%)

9 (29.0%)

5 (26.3%)

130–159.9 mg/dl

8 (16.0%)

7 (22.6%)

1 (5.3%)

>160 mg/dl

6 (12.0%)

3 (9.7%)

3 (15.8%)

<150 mg/dl

40 (80.0%)

24 (77.4%)

16 (84.2%)

150–199.9 mg/dl

8 (16.0%)

6 (19.4%)

2 (10.5%)

>200

2 (4.0%)

1 (3.2%)

1 (5.3%)

Low

32 (69.6%)

14 (60.9%)

18 (78.3%)

Normal

4 (17.4%)

13 (28.3%)

9 (39.1%)

Elevated

1 (2.2%)

0 (0%)

1 (4.3%)

Low

4 (8.7%)

1 (4.3%)

3 (13.0%)

41 (89.1%)

21 (91.3%)

20 (87.0%)

1 (2.2%)

1 (4.3%)

0 (0%)

Low

14 (30.4%)

4 (17.4%)

10 (43.5%)

Normal

13 (56.5%)

Normal
Elevated

Serum electrolytes done
(n=46)

Sodium

Chlorine

PH

Others

30 (54.3%)

17 (73.9%)

Elevated

2 (4.3%)

2 (8.7%)

0 (0%)

Low

3 (6.5%)

1 (4.3%)

2 (8.7%)

Normal

42 (91.3%)

22 (95.7%)

20 (87.0%)

Elevated

1 (2.2%)

0 (0%)

1 (4.3%)

Low

3 (6.5%)

1 (4.3%)

2 (8.7%)

Normal

29 (63.0%)

16 (69.6%)

13 (56.5%)

Elevated

14 (30.42%)

6 (26.1%)

8 (34.8%)

RBS
(n=115)

<200mg/dl

108 (93.9%)

56 (94.9%)

52 (92.9%)

>200mg/dl

7 (6.1%)

3 (5.1%)

4 (7.1%)

Sero status
(n=113)

Reactive

1 (0.9%)

1 (1.7%)

0 (0%)

112 (99.1%)

58(98.3%)

54 (100%)

ESR
(n=10)

Normal

8 (80.0%)

2 (50.0%)

6 (100%)

Elevated

2 (20.0%)

2 (50.0%)

0 (0%)

Uric acid
(n=2)

Normal

1 (50.0%)

0 (0%)

1 (100%)

Elevated

1 (50.0%)

1 (100%)

0 (0%)

Normal

1 (50.0%

0 (0%)

1 (100 %)

Elevated

1 (50.0%)

1 (100 %)

0 (0%)

TFT (T3 and T4) (n=2 )

Non-reactive

Table 3: Laboratory data/biochemical parameters of stroke among adult patients admitted to stroke unit of JUMC from March 10-July 10, 2017 (*ALP: alkaline Phosphatase,
aPTT: activated Partial Thromboplastin Time, ALT: Alanine Amino Transferase, AST: Aspartate Amino Transferase, BUN: Blood Urea Nitrogen, CBC: Complete Blood Count,
CK-MB: Creatinine Kinase-MB, ESR: Erythrocyte Sedimentation Rate, HDL: High Density Lipoprotein, INR: Internationalized Normal Ratio, LDL: Low Density Lipoprotein,
MCV: Mean Corpuscular Volume, PT: Prothrombin Time, RBS: Random Blood Sugar, TFT: Thyroid Function Test, TG: Triglyceride).
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is available for the patients in the catchment area of the hospital, which
is reflected in the lack of imaging confirmation and the delay in the
evaluation of the remaining patients.
Using WHO criteria, 51.7% patients had ischemic stroke while
48.3% had hemorrhagic stroke. This was almost similar to other studies
in which almost equal prevalence of stroke types were detected by
Nkoku et al. in Nigeria, Tirschwell et al. in vietnam and Deresse et al. in
Ethiopia [14,22,24]. But it was unlike to other studies where ischemic
strokes were more diagnosed than hemorrhagic stroke [3,8,12,13,17,2529] ranging from 55.6-94%. Additionally it was unlike to other studies
where hemorrhagic stroke was more diagnosed ranging from 55.359.9% [2,30].
Even though ischemic stroke is still the common form of stroke,
like sub-Saharan Africa hemorrhagic stroke is relatively more dominant
than in other western parts of the world. This difference could be as
a result of differences in study design, study setting, environmental,
dietary, genetic interactions, hospital admission bias, population
pyramid, socio-economic and risk factor profiles between the different
populations. In some Ethiopian culture, stroke is attributed to a
supernatural force requiring intervention by a traditional healer (at
least in the first days of symptom onset), although individuals with
severe symptoms are expected to seek medical care regardless of their
cultural beliefs or ability to recognize the stroke event. These local
customs may bias our sample, to an extent that is difficult to predict,
toward the underestimation of less severe ischemic and overestimation
of the most severe hemorrhagic strokes.
The median time to perform CT scan after hospital arrival was
4 days, similar to study by Bennour et al. in Libya mean of 3.5 ± 2.3
days [31] and median of 3.4 hours by De Carvalho et al. in Brazil [23].
It was delayed contrary to study by Gebremariam et al. at northern
Ethiopia which was 1.6 ± 4.7 days [13]. From the 61 patients with stroke
confirmed by CT scan, 34.4% were scanned within 3 days of hospital
arrival, this delay in time of imaging was unlike to study by Sagui et al.
in Senegal in which 82% of patients were got CT scan within 72 h [32].
Whether patient arrived in the appropriate time window or came
late, delayed performance of brain scan is an obstacle for reperfusion
therapy with IV rTPA. In our working area, whether patients come in
time or delayed from symptom onset, the treatment option of treating
acute ischemic stroke is only restricted to the use of antiplatelet. From
those who had brain imaging, the imaging result complied with clinical
diagnosis in 48 (78.7%) stroke patients. The incorrect diagnosis caused
significant effect on the management approaches in which patients with
hemorrhagic strokes received antiplatelets because of wrong clinical
diagnosis of hemorrhagic stroke.

embolic sources were not appropriately excluded in most of our
patients. Carotid Doppler ultrasound studies were done only for 2
patients unlike study by Deresse et al. 41.5% of ischemic stroke had
bilateral carotid Doppler study done [14] because of poor set up for
accessibility and lack of skilled personnel in our set make lesser amount
of patients were benefited from this investigation.
Most common site of lesion on CT scan of hemorrhagic stroke
was basal ganglia (48.4%), similar to study by Deresse et al. in Ethiopia
[14]. Unlike to this, the most common site of lesion of hemorrhagic
stroke was thalamus by Vaidya CV et al. [25] and Patne et al. [3] and
periventricular white matter by Kuriakose et al. [12]. The most common
site of brain infarct was parietal (33.3%) and cortical lobe (33.3%) this
was in concordant with study by Vaidya CV et al. [25], Patne et al.
[3], Kuriakose et al. [12] and Ogeng’o et al. [33] in which parietal lobe
predominates the brain infracts. Anatomical localization of the brain
lesion influences prognosis, risk of recurrence, and clinical assessment
and treatment decisions of the stroke.
From 30 ischemic stroke cases confirmed by CT scan, 8 (26.7%)
had right hemisphere involvement, this contrary to study by Jowi et
al. in which majority of ischemic patients had anterior circulation
involvement [34]. In addition majority of hemorrhagic stroke patients,
19 (61.3%) had intraparenchymal bleed (IPB) only similar to study by
Owolabi et al. [8] but unlike to study by Sarkar et al., where majority
of hemorrhagic stroke patients had parenchymal hemorrhage with
ventricular extension [30]. This difference could affect the treatment
approaches and prognosis of the disease.
As to TOAST (Trial of Org 10172 in Acute Stroke Treatment)
classification the predominant ischemic stroke etiology was
undetermined etiology/cryptogenic similar to other studies [8,32]
mainly because of incomplete evaluation. This was unlike other study
by Tan et al. in which the predominant stroke subtypes was large artery
atherosclerosis (LAA) [35]. It would, however, be prudent to do a
prospective study so that strict detailed clinical evaluation coupled with
neuro-imaging/carotid Doppler findings would result in an accurate
TOAST classification of sub-types of acute ischemic stroke.

Strengths of the study
This study looked in to the various factors associated to stroke with a
continuous clinical follow-up; and provides baseline which may shed some
light on the need for preventive strategy and to improve patient care and
management. The major strength of this study was its prospective study
design and the enrollment of consecutive patients. To ensure a uniform
data collection, we ascertained consistently ascertainable diagnosis and
obtained reliable information on the important ones.

Etiologic investigation for stroke was infrequently performed by
the lack of systematic cardiological examinations and brain imaging’s,
most of the time for financial reasons and unavailability of the
instruments. From 37 patients for whom ECG was done; 17 (45.9%)
had atrial fibrillation and 20 (54.1%) had left ventricular hypertrophy.
This was lower unlike to study by Sarkar et al. where ECG was done for
316 patients; in majority of the patients 131 (41.46%) had LVH and had
normal finding 105 (33.28%) [30].

The study was also associated with limitations. First, this was
a hospital-based study rather than population based, hence may
be subjected to referral bias. Thus extrapolations to the rest of the
community should be done with caution. But prompt imaging and
comprehensive investigation would not have been feasible for most
patients if it were community-based.

In this set up, even simple and inexpensive diagnostic tests like
electrocardiograms were not routinely performed. It was done only for
12 patients, this was contrary to other studies where echocardiogram
was done for the majority of the patients for the better diagnosis of
cardiac diseases ranging from 32.3-52.8% of patients [14,23]. The
presence of carotid stenosis and the presence of cardiac or aortic

About half the patients in this study was diagnosed clinically alone
without confirmed with brain imaging which may distort the accuracy
and reliability of the data to some extent. Finally, we did not explore
genetic markers for stroke type. Genomic epidemiologic studies require
expensive investigations of thousands of samples in the exploratory
phase which is beyond the scope of this study.
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Conclusion
The increasing burden of chronic disease in low and middle income
countries like Ethiopia poses a challenge to the health care system and
the community as whole. In this study the CT scan performance rate
was almost for half patients, showing high rate of stroke diagnosis
using clinically alone. Using WHO criteria almost equal prevalence of
ischemic and hemorrhagic stroke patients showing that the prevalence
of hemorrhagic stroke was higher as compared to western countries.
Etiologic investigation for stroke was infrequently performed by the
lack of systematic cardiological examinations and brain imaging. Most
common site of lesion on hemorrhage stroke was basal ganglia and of
ischemic stroke was parietal and cortical lobe. Up on CT scan majority of
hemorrhagic stroke and ischemic stroke patients had Intraparenchymal
Bleed (IPB) only and right hemisphere involvement, respectively.
The laboratory done for the patients in this study was relatively poor
because of most patients do not afford and malfunctioning of different
equipment’s.

verbal consent was obtained. All patients got the right to opt out of the research. The
data from the case records and interview was handled with strong confidentiality.
Neither the case records nor the data extracted was used for any other purpose.
The confidentiality and privacy of patients was assured throughout by removing
identifiers from data collection tools using different codes.

Consent for Publication
Not applicable. No individual person’s personal details, images or videos are
being used in this study.
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