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Abstract 
Aims: To determine the cardiovascular and cerebrovascular prognosis at 5 
years of patients who underwent an ischemic stroke in Senegal. Methods: We 
performed a descriptive, retrospective and exhaustive study conducted at 
Principal Hospital of Dakar. We included all patients hospitalized at Principal 
Hospital of Dakar from 2013 to 2019 for an ischemic stroke confirmed by a 
cerebral CT-Scanner or by magnetic resonance imaging, and who survived 
the acute phase. Results: Overall, one hundred and seventy-one (171) pa-
tients were gathered. Ninety-six (96) male patients account for 56.14% and 
seventy-five (75) female patients account for 43.86%, with a sex ratio of 1.28. 
Patients’ mean age was 66.33 ± 13.99 years. Twenty-one (21) young patients 
(12.35%), aged less than 50 years, presented with an ischemic stroke. Myo-
cardial infarction was found in a female patient (0.6%) 3 months after she 
experienced an ischemic stroke, nine (9) patients (5.29%) underwent a recur-
rence of the ischemic stroke with a mean recurrence period of 8 months and 
extremes ranging from 1 to 24 months. Five (5) patients (2.92%) developed 
dementia with a score less than 28. A 30 years old patient presented with epi-
lepsy 12 months after the ischemic stroke accounting for 0.58%. We regis-
tered ninety (90) deaths that occurred in a mean period of 24 months ± 9.8 
after they presented their ischemic stroke, standing for 52.63% amongst 
which thirty-five (35) accounting for 39% were female patients and fifty-five 
patients (55) representing 61% were male patients. Mortality-related factors 
included: advanced age, past medical history of heart surgery, known as dys- 
lipidemia, physical inactivity, obesity and recurrent ischemic stroke. Conclu-
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sion: Long-term prognosis of ischemic stroke remains unclear in Senegal. 
Therefore, a strategy for primary prevention is highly crucial and it requires 
the control of risk factors in general and that of high blood pressure in par-
ticular. 
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1. Introduction 

Ischemic Stroke (IS) includes Transient Ischemic Attack (TIA), subsequent stroke 
and cerebral venous thrombosis. They represent 80% of strokes. Over the last 
two decades, several scientific studies were devoted to this pathology, which is con-
sidered today as an emergency in the same way as myocardial infarction [1]. 

The prevalence of cerebral vascular events should increase in the upcoming 
years due to the aging of the world population and the rise of major risk factors 
such as hypertension, diabetes, smoking and obesity [2] [3]. 

Cerebralvascular Events (CVE) are well-known to be a major public health 
concern, the main cause of acquired disability in adults, the second cause of de-
mentia after Alzheimer’s disease and the third cause of mortality in western coun-
tries after hearts diseases and cancers [2] [4] [5]. 

Ischemic strokes prognosis is remarkable by a high risk of recurrence and death 
due to a cerebrovascular cause if the risk factors are not under control. 

Studies performed in South Africa showed that black people tend to have more 
strokes than white people due to a high prevalence of cardiovascular risks in our 
population. 

Also, black people tend to have more complications and the mortality rate is 
higher than in any other race. These differences in prevalence, gravity and mor-
tality, of strokes are observed even in biracial studies [6] [7]. 

The aim of this work was to determine the cerebrovascular and cardiovas-
cular prognosis at 5 years in patients who presented with an ischemic stroke in 
Senegal. 

2. Methodology 

This retrospective and descriptive study was conducted at the medical wards of 
Principal Hospital of Dakar. We included all patients admitted at Principal Hos-
pital of Dakar from 2013 to 2019 for an ischemic stroke confirmed by a cerebral 
CT-Scanner or by magnetic resonance imaging, and who survived the acute 
phase. 

We excluded patients who died during the hospitalization and those we lost 
follow-up. 

We evaluated the cerebrovascular prognosis: 
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• Recurrent ischemic or hemorrhagic stroke; 
• The time limit before a recurrence and associated factors; 
• The onset of dementia evaluated with the Senegal’s score; 
• The occurrence of vascular epilepsy; 
• Persistence of the motor deficit. 

We evaluated the cardiovascular prognosis: myocardial infarction, occlusive 
arteriopathy of the lower limbs, cardiac failure and death related to a cardiovas-
cular cause. We also evaluated the mortality and associated factors. 

The parameters studied were entered and processed through SPHINX, Excel 
and SPSS Software (Windows 2016 version). Quantitative variables were expressed 
as mean value more or less standard deviation and qualitative variables were ex-
pressed as percentage. 

We compared the features of the living patients and the deceased one in order 
to determine the risk factors associated to the mortality. We used the Chi-square 
test to assess the qualitative values, and the ANOVA test to evaluate the quanti-
tative values. A p value < 0.05 was considered statistically significant. 

3. Results 

Clinical features 
In total, one hundred and seventy-one 171 patients were gathered. Ninety-six 

(96) male patients account for 56.14% and seventy five (75) female patients ac-
count for 43.86%, with a sex-ratio of 1.28. Patients’ mean age was 66.33 ± 13.99 
years. Twenty-one (21) young patients (12.35%), aged less than 50 years, under-
went an ischemic stroke. The socio-demographic characteristics of the patients 
are shown in Table 1. 

About past medical history, we found: a mitral stenos is in 6 patients, a myo-
cardial infarction in 4 patients and an ischemic stroke in 26 patients. Four (4) 
patients were carrying valvular prosthesis. 

Hypertension was the main cardiovascular risk factor with a proportion of 
46.1% of female patients and 53.9% of male patients. Diabetes was found in 62 
patients (36.26%) amongst which 31 were male patients (50%) and 31 were fe-
male patients (50%). Tobacco addiction (smoking) was found in 2 female patients 
(6.89%) and 27 male patients (93.10%). All patients have observed smoking ces-
sation for more than 3 years. Fifty nine (59) patients so 39.6% had dyslipidemia 
amongst which 23 were male patients (38.98%) and 36 were female patients 
(61.02%). 

 
Table 1. Socio-demographic characteristics of the patients. 

Socio-demographic characteristics Population Percentage (%) 

Male patients 96 56.14% 

Female patients 75 43.86% 

Patients aged less than 50 years 21 12.35% 
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Table 2 highlights the risk factors found in the patients and their past medical 
history. 

Cerebrovascular prognosis 
The risk of recurrent ischemic stroke was the main cerebra-vascular compli-

cation found in 9 patients (5.29%). The mean period between the first episode 
and the recurrence was 8 months with extremes of 1 and 24 months. The me-
dium value of the Senegal’s test was 34.42 with extremes of 17 and 39. Five (5) 
patients (7.9%) developed dementia with a score of Senegal lower than 28. Three 
of them were male patients and two (2) of them were female patients. One (1) 
female patient developed epilepsy 12 months after the ischemic stroke corre-
sponding to 0.58%. About motor deficiency, we noticed: one (1) case of motor 
aphasia, three (3) cases of central facial paralysis, one (1) case of left monoplegia, 
one (1) case of left hemiparesis, three cases (3) of non proportional left hemiple-
gia, one (1) case of right hemiplegia and one (1) case of total hemiplagia. Never-
theless, 48% of the patients fully recovered from their deficit. Distribution of pa-
tients according to cerebrovascular complications is shown in Table 3. 

 
Table 2. Distribution of patients according to cardiovascular risks factors and past medi-
cal history. 

CV RF and PMH Population Percentage (%) 

Hypertension 128 74.85% 

Diabetes 62 36.26% 

Dyslipidemia 59 39.6% 

Smoking 29 16.96% 

Obesity 32 61.1% 

Physical Inactivity 44 31.65% 

Valvular Prosthesis 04 2.3% 

Mitral Stenosis 06 3.5% 

At Least One Episode of Ischemic Stroke 26 15.2% 

Occlusive Arteriopathy Of The Lower Limbs 01 0.58% 

MI 04 2.33% 

Chronic Coronary Syndrome 01 0.58% 

MI: Myocardial infarction. 
 

Table 3. Distribution of patients according to cerebrovascular complications. 

Cerebrovascular complications Number of patients Percentage 

Recurrent ischemic stroke 9 5.29% 

Dementia 5 2.92% 

Epilepsy 1 0.58% 

Residual motor deficit 89 52% 
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Cardio-vascular prognosis 
Regarding cardiovascular complications, we found one case of myocardial in-

farction in a female patient (0.6%) 3 months after she experienced an ischemic 
stroke. 

Mortality 
We recorded ninety (90) deaths that occurred in a mean period of 24 months 

± 9.8 after the ischemic stroke corresponding to 52.63% amongst which 35 (39%) 
were female patients and 55 were male patients (61%), the mean age was 70 
years old ± 12.48 with extremes of 30 and 99 years old. Mortality-related factors 
were: advanced age, past medical history of heart surgery, a known dyslipidemia, 
physical inactivity, obesity and ischemic recurrent stroke as shown in Table 4. 

4. Discussion 

Our work included 171 patients with a mean age of 66.33 ± 13.99 years old. 
Our mean age is similar to those of other African studies and confirms that 

ischemic stroke belongs to the pathologies of the elderly population with 60.8 
(22 - 84) in a study reported by Bendriss et al. [8] [9] [10] [11] and 62.2 (35 - 95) 
in that of Coulibaly et al. [12]. 

The results of our study match with literature data that show that hyperten-
sion is the most represented modifiable risk factor in the occurrence of strokes 
[3] [13] [14] [15]. Dyslipidemia was the second modifiable main risk factor after 
hypertension representing 39.6%. That prevalence matches with the Belgian 
study reported by Savsina et al. [16] which included 14,868 patients who under-
went an ischemic stroke and in which hypercholesterolemia (46.5%) was the se-
cond risk factor in terms of frequency after hypertension. 

The prevalence of diabetes in patients with cerebral infarction ranged from 15 
to 33% [17] [18] [19] [20]. Similarly to our study, we have 36.26 of associated 
cases with subsequent cerebral vascular event. Smoking is a risk factor of carotid 
atherosclerosis: a meta-analysis [21] shows that the relative risk of ischemic stroke 
is 1.9. We noticed smoking in 16.96% of our patients, on the other hand Kane et 
al. [22] highlighted that 3.12% of the patients were smokers. 

Cerebra vascular prognosis 
After an ischemic stroke and a transient ischemic attack without treatment,  

 
Table 4. Mortality-related factors. 

 Deceased patients Living patients P value 

Mean age (years) (standard deviation) 70 ans (±12.48) 61 ans (±14.86) 0.001 

Past medical history of heart surgery 00 (00%) 04 (6.30%) 0.014 

Dyslipidemia 

Physical inactivity 

Obesity 

Recurrent ischemic stroke 

29 (32.2%) 

24 (26.7%) 

15 (28.8%) 

06 (9,5%) 

25 (39.7%). 

17 (26.9%) 

08 (8.7%) 

04 (4,4%) 

0.034 

0.022 

0.002 

0.05 
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the risk of recurrence is about 10% at one week, 15% at one month [23], 25% at 
five years and 40% at ten years [24]. 

In our study, 5.29% of the patients had a relapse in a mean period of 8 months 
with extremes range from one (1) month to two (2) years. This result is a bit 
similar to that of Hardie et al. [25]; they found that the risk of recurrence was 
higher in the first six months following the first episode of stroke. The mean 
annual risk was at 4% after one (1) year. 

Although there is a large consensus about the fact that stroke is an increased 
risk of subsequent dementia, the results of previous studies about the prevalence 
of post stroke dementia are contentious: dementia rates 3 months after the stoke 
vary from 6% [26] to more than 30% [27] and the data regarding risk factors are 
inconsistent. 

In our study, 2.92% of the patients developed dementia, which is inferior to 
that of an English meta-analysis reported by Sarah et al. [28] who showed a rate 
of 10%. The incidence of epilepsy after a stroke in the elderly varies from 2% to 
14% according to the study population, the type of stroke and the definition of 
epilepsy [29]-[36]. We obtained 0.58% of epilepsy occurring on young people 
after an ischemic stroke, unlike Arntz et al. [37] who obtained 14.4% of epilepsy 
occurrence after an ischemic stroke. This difference in the results is methodologi-
cal in reference to the test used for the evaluation of dementia. 

A standing period after a stroke, the evolution is variable. In our study, 48% 
fully recovered without after-effects whereas 52% had a partial recovery with 
various sequellae (aphasia, total hemiplegia, monoplegia, Our result is close to 
what Bendriss et al. [8] obtained with 24.5% of full recovery and 50% of partial 
recovery avec remaining sequellea. However, these results are different from 
those of Ducrocq et al. [38] with 46% of recovery without after-effects and 34.7% 
of partial recovery with sequellea. This difference can be explained by an early 
management and the young age of his study population. 

Cardio-vascular prognosis 
In our population, 1 case (0.6%) of myocardial infarction was noticed during 

the evolution. It is close to the study reported by of Bendriss et al. [8] where 
4,5% of the patients developed cardiovascular complications (myocardial infarc-
tion, peripheral artery disease). However, Kang et al. [39] found in their study 
(Corean) 13.7% of patients experienced major cardiovascular pathologies. The 
low rate of cardiovascular complications found in our study is probably underes-
timated due to the retrospective design of our work. Among those multiple deaths, 
some are probably related to cardiovascular complications. 

Mortality 
In our study, the mortality rate was high, estimated at 52.6% with a mean de-

lay of two (2) years. Mudzi et al. [40] performed a study on 200 patients with a 
one-year follow-up after the ischemic stroke; a mortality rate of 25.5% at 3 month, 
35.5% at 6 month and 38.0% at 12 month was found. Regardless of the differ-
ences on these rates, all these studies outline that outcome after an ischemic 
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stroke is particularly unclear in the elderly population with numerous comor-
bidities. 

Our work shows that age is a factor of bad prognosis with a risk of death that 
increases in parallel to age. In fact, the mean age is 61 years ± 14.86 and 70 years 
± 12.48 (p = 0.001) respectively in living patients and deceased patients. 

In our study, we have found that the factors linked to the mortality rate were: 
advanced age, past history of heart surgery, a known dyslipidemia, physical inac-
tivity, obesity and recurrent ischemic stroke. We have a common factor to that 
of Coulibaly et al. [12] in 2019 who found past history of stroke and obesity to be 
factors linked to the mortality rate; to that of Bezzaoucha et al. [41] in 2020 who 
found that the risk of dying from a stroke increased considerably with age; 
Kielbergerová et al. [42] who found that advanced age, bad control of glycemia 
and atrial fibrilation were linked to the death in their population. 

The limits of this study are due to its retrospective characteristic but also, to 
the lack of availability of the patients. 

5. Conclusion 

The long-term prognosis of patients with ischemic stroke is particularly unclear 
in Senegal. The evolution is labeled with a residual risk of recurrent ischemic 
stroke and with a particularly high mortality rate. Cardiovascular complications 
seem to be rare but they are probably underestimated and explain, partly, this heavy 
mortality rate. The unclear prognosis of these patients should call out practi-
tioners and public authorities in Sub-Saharan Africa to initiate and make viable 
activities of awareness about all the risk factors that contribute to the occurrence 
and the recurrence of the vascular cerebral accident. Prospective studies should 
be realized to precise causes of death on the polyfactorial elderly. 
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