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Review Article 

Ischemie stroke due ta embolie heart diseases and associated factors in Benin 
...- ...hospital setting	 ­

Dieudonné Gnonlonfoun"" , CODStant Adjiena, Ronald Gnimavo"', Gérard Goudjinou , 
Corine Hotcho' , Jennifer Nyangui Mapaga , Arlos Sowanou", Pupchen Gnigonc , 
Rodrigue Domingo' , Dismand Houinato ," 
" Dq>artnreIU of Nf,lII'Q/ogy, National Univl!rsiJ;y Hospital C'IIIrt, Cor"""", Renm 
b Regional In.«icute of Public Healih, Ouidah, &nin 

ARTICLE INFO ABSTRACT 

Keyworcls: Introduction: Poor acccss to cardiovascuJar checkups is a rnajoT cause of ignorance of embolie hean di<eII.<es as 
Stroke the ctiology for ischemic stroke. 
ls<:hemia Objective: Study ischemic strokes due to embolic heart diseases and their associated factors. 
Embolie heart disease Merhod: Il was a cross..sectional, prospective, descriptive and analytical study conducted from November l,
Benin 

2014 to August 31, 2015 on 104 patients with ischemic stroke confirmed through braitl imaging. Embolic heurt 
disea.ses induded arrhythmia due to atrial fibrillation (AF), atrial flutter, myocardial intaretion (Ml), heart valve 

diseases and atrial septal ancurysm (ASA). The dependent variable was embolie hean disease while independent 
variables eneompassed socio-dernographic factors, patients' history, and lifestyle. Data analysis was earried out 
through SAS 9.3. 
ResuIts: Tbe rate of embolic hean diseases (EHD) as etiology for isehemie stroke was 2 % (28/104). AF ac­
eoullted for 69% of embolie heurt diseases and 22.8% of ctiologies for isehemie stroke. Ischemie slrokes pre­
valence was 3.5%, 2.5% and 1.2% rcspecl:lvely for heart valve disc.ases, Ml and ASA. The assoeiated factor was 
agc (p = 0.000). 
Conclusion: The diagnosis of a potential eardiae source of embolism is essential because of therapeutie and 
prognostie implications. Wherefore, Iher is need for cardiovascular examinatioJl panicularly Holter ECG and 
cardiac uJtrasound examination which are not always accessible 10 our populations. 

1.	 Introduction authoriries' altention on the importance of etiologieaJ assessment in 
stroke m agement in order to leverage res urees will h will system­

As in developed countries, stroke is the third cause of mOltality in atically enable ùlese assessments lo facilitate background Lherapy 
sub·Saharan Africa Il. Wi!h 29% as eslimated rate of mortality [_l, wbich could improve the vila! prognosis of these patients. This srudy 
stroke leaels lo functional disability in 69% of cases 131. Among is­ was initiale<! lo determine the proportion of embolie hearl discases in 
chemic type of strokes, 200/Û are associated with mbollsm of cardiae the OCCUTTencc of ischemic stroke in Benin hospital setting. 
origin and are accessible to effective prevention Lhrough early diagnosis 
of cardiac anomaJy . ln sub-Saharan Africa, technical and finanda] 2_ FramewOI:k and methodology 
accessibility is a major obstacle to the diagnosis of embolie hcart dis· 
eases. In fact, the costs of che-k-ups required in the process of 10000ting 2.1. Frrrme-,;;ork of rhe sru4Y 
eardioembolie causes were fully borne by the authors stymied by high 
frequency of stroke recurrence within the Neurology Univ sity Clinic. The study was eonducted al the Departmenl of Neurology of CNHU­
This wa specifie ta low socio-economic segment of the population. HKM otOIlOU. 
Given this unfortunate ituation, and keen to understand Iroke tioI­ Il 15 Benin referral hospilal posilioned al the central level in the 
ogies, the auLhors have committed to caay out this study, the fust ever health pyramld. Il is based in a city of 600,000 inhabitants. In mis -
 of its kind in Beni . The pwpose is to draw our politico-administratlve	 hospital, th Emergency Departmeot, Intensive Care Unit, Cardiology 

• Corresl"'ndin~ author.
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and Ncurology Dcpartments take C<U:e of stroke cases. 1'0 date, CNHU­
HKM CotonOl! has neither ncurovascular unit nor neurovascuJar spe­
cialist This study was self-financed by the authofS, in a developing 
country with techrrical faciJities and health policy far behind those of 
dcveloped counmes. In Benin, healthcare and healthcare services are 
directly paid by the client and most of the time heaJthcare is provided 
after payment. Based on the above, the difficu.1ties in realizing this 
stlldy are obvious. 

2.2. Methodology 

2.2.1. Pacienb; 
This stlldy look place from lSl November 2014 to 31st AUgus12015. 

It was a cross-sectional, pmspe.::tive, descriptive and analyri__ 1study on 
'III ischemic stroke patients seen during the srudy period. Individ aIs 
included in the study were stroke patients who gave their informed 
consent (or otherwise consent from a close relative) t participate in the 
sludy and whose ischcmia was onfinned thmugh cerebral CT scan or 
magnetic resonance imaging. 

2.2.2. Diagnosis of cardioemboüc heart diseases 
Embolie heart dis('.a~es were seJecled on tlle basi 0 cardiac 

clinica! lests namely ECG, Haller ECG and transthoracic echocardio­
gram. The electrical anomalies tcsled were cardiac rbythm disorders 
sllch as arrhyLhrnia due lo atrial Fi briIlati 0 (AF), alliai f1l1ner and 
myocardiaJ infarcrion. Ischemie hcaIt diseases in' uded in the sludy are 
those precedîng stroke within < 4 weeks. TIle transthoracic echo­
cardiogram sought hea.rt valve disea.ses (mitral valve stenosis, ca..lcified 
aortic stenosis ... ), hypertrophie rnrdiomyopathies, myocardial infarc­
tion, paIent foraroen ova..le (PFO) and atrial septal aneurysm (ASA). 
Heart diseases were selected based on TOAST c1assificaLion 1:; J 

(·.hl. ). 

2.2.3. Statistical analysis 
TIle dependent variable was embolie heart disease whUe the in­

dependent variables encompassed socio-demogral}hic fa tOfS (ag , 
gender, mari l starus, level of education, place of rcsidcnce), vascul.ar 
risk faclors (HBP, diabetes, obesity, physieaJ inactiviry, a..Icohol aod 
tobaceo consumption . Data analysis was conducte lhrough St:a1istical 
Analysis Software (SAS) version 9.3 and Excel 2013. QuantitaLive vali­
ables were expres.5ed in average with heir standard d vialion, con­
fidence inl rval estimatcd at 95% while the comparison of proportions 
was made using Pea.rson's chi square statistical test with p beIow 0.05 as 
a significance threshold. For the purpose of identifying associated fac­
tors, we first condueted a bivarlate analysis. At this stage, the variables 
associated with embolie heart disea.ses wer SllbjeCl t a mulLivariate 
anaJysis for finnl idenlificalion of associaled factors. 

Table 1
 
Classitlcation of cardioembohc srro.ke according to rheir risk.
 

-
 Hlgh risk Modemle nsk 

Prosthct-ic mechanical valve Milral valve proJapse 
Mirml slenosi, "'lth atnal brillation Mitral annular ca1cific.aüon 
AlnaJ rltrombus Mitral stenosis wilh no auial 

fibrillation 
Sick sinus ~ndrume Calcifie<! aonk Sl...nosis 
Recent Olyocardial infutttion lnter-atrial ..pra ancurysm 

« 4 weeks) 
l.efr VCi1Lricle thrombus Patent foramen aval 
Atrbl myxornn Nnn-baclerial endocarditis 
Infecrious endocarditis !.en atrinl spomaneous ccho contrasl 

Journal ofrhe NetJro:Jlogical Sei"",,-s 387 (2018) 124-128 

Smoking 1 1% 

Alcoholism 8.60% 

Hypercholesterol 8.70% 

History of stroke 25.90% 

Diabetes 29.80% 

Obesity 3 .40% 

Physical inactivity 46.20% 

HBP 85.60% 

Fig. 1. Frequency of v<lscular rw fnctDrs. 

3. Results 

3.1. Frequency 

175 stJ:Oke patieJlts were seen during the study perio . W r corded 
respectively 104 and 71 cases of isehemic and hemorrhagie stroke re­
presenting 59.4% and 40.6% frequency. 

3.2. Socio-demogrophic aml clinical charaI:reristics 

The average age of the 104 ischemie stroke patients was 
61.9 years ± 12.3 [26-87 yearsJ. Sex-ratio (MlF) was 1.6. Ill: 1 shows 
the frequency of vascuJar risk faclors in iscbemic troke patients. On 
average, the patients waited for 64.94 il ( ± 96.12) wiLh extremes va­
iues of 1 to 456 il before reporting ta the rcferral hospital. CJinically, 
]8.9% developed impaired consciollsness, 29.8% aphasia and 57.5% 
hemiplegia. 

3.3. Paraclinical asses.çment 

Based on braia imaging, 75% of the lesions observed are located in 
the carotid territory and 25% aceount for vertebrobasiliar lesions. 

The rate of ECG compktion was 91.3% (95/)04) with ) 5.8% cases 
of embolie heart rusease. The rate of Iiolter-ECG compleûon wa 75.9% 
(791104) witll 25.3% cases of embolie bea.rt disease. Systernalic Halter 
ECG made it possible to diagnose 5 additionaJ cases of paroxysmal atria1 
fibrillation in patients who previously had normal ECG. 

81.7% (85/104) of the patieJ1ts whose results are presented in 
~ 1 2, ca.rried ouI tTansÙ10racic cardiac ultrasound. 

Among heart valve diseases diagnosed through cardiac u.1trasound, 
there was on case of mitra..1 valve slenosis and lwo cases of çalcined 
aortie stenosis. 

3.4. Embolie hean. disease 

Out of the tota..l 104 ischemic stroke patients, 26 (25%) dcveloped 

Table 2
 
PatienlS ctisr..no lion based on transthorncic cardiac ulll(lsound.
 

Number (n) Perccmage l%) 

Nonnal 79 92.9 
Uenrt vnlve disorders 3 3.5 

hche mk hcart discase 2 2.4 

Aneurysm 1 1.2 

Total 85 \00 

a Ischemie beart diseasc wilh impairment of the fuoction of ventricular systolic ejec­

tion, 
b Inl...r . Ilial seplal aneurysm and apkal aneurysm of the nghl ventricle. 
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15.50%3.80% 

Atrial Fibrillation 

Valvular Heart 
Disease 

Aneurysrn 

69.00% 

Ischemie Heart 
Disease 

Fig. 2. Types of embolie heart diseases. 

embolie heart disease di. tributed according lo ., 
No patient had several associalcd heart diseases. 

3.5. Associared faclDTS 

Factors associated with embolie heart diseases are highlighted in 
Tl1 

4. Discussion 

The insigni.fic.ant gaps observed in our comparison.~ may be duc to 
the smaU sample size, whieh is mcrely representative of Ischemie 

Table 3 

Journal of lhe Nrorologicol Sciences 387 (2Q18) 124-128 

patients in Benin. Furthermore, the selection bias Oil UIÙVersally ad­
mitted cJinieal trials eould be heightened by the low socio-eeonomie 
level of the population and the socio·cultural representations of tJ,e 
disease whieh do not allow ail patients to benefit from adequate sup­
port. In Benin, stroke is stiJl eonsidered as a spiritually bound super­
nalural d.isease, eaused by a soreerer speU cast. lts sudden onser, often 
ooctumal with funetionaJ impairment in a patient previously heaJthy, 
buttresses Lhis perception l61. More 50, &nin is subjugaled to tradi­
tional practiees and rcrourse to a neurologist in the event of stroke is 
nol yet commoo. Patients Jack of financiaJ resourees and non-avail­
ability of funds for research also eontribuled ta the discontinu tion of 
ÙlC stlldy, given mat the aUlhors had to self-finance virtually aIl the cost 
involved in eliologic researc.h. It is worLh noring poor tecJmical facilities 
required not only for diagnosis but especially for therapeutic approach 
including MRI, trans-esophageal ec.bocardlco6ram and eardiovascular 
surgery uniL 

ln our study, on average our patients waited for 64.94 h ( ± 96.12) 
with extremes values of l to 456 h to report ta the referral hospital. 
Thus, a significant amounl of door-to-balloon lime is wasted outside of 
the hospital. The importance of this time is not insignificanl in the 
patients' vilal and functiona! progno is given Lhe rapid developrnent 
toward Irreversible lesions. TI,e ideal admission waiting lime is 4 h 
30rnn ma.xinmm, 10 allow patients benefit from thrombolytic thcrapy, 
even if in Benin, wc have no neurovascular unil. Our findings are si­
milar to those recorded by Rhissassi et al. in 2010 in Morocco -1 and 

Facto", assodated with embolie heart disea.lieS. Coronou 2015. Bivariate: and multivariatp analyses. 

-

Bivariatc :maly:si.<; 
Age 

< 45 l'cars 

'" 45 years 
Gender 

Male 

Female 
Mm tal 5t.1l11,5 

Living a-Ione 

Live with a partnCf 

Place of residence 
Urb,m a as 
Rural areas 

Levet of ,.duc<1tion 
Uneducated 

Primary school 
Sccondary education 
Univershy 

Risk factors 
HeP 
Diabetos 
Ob~sity 

Stroke history 
Motor deficit 

FuU 
Partial 

COJl::ido~"Tlessdisorders 
Yes 
No 

Aphasia 
Yes 

0 

Merial lcrrÎlory 
Corotid 
VertebrobasiJar 

~'lu.ltivarjate analysjs 
Age 

<. 45 ans 
?: 45 ans 

& Sjgnificam resuJts. 

Total 

7 
97 

64 
40 

21 
83 

94 
10 

11 
38 
43 
12 

89 
31 
41 
27 

60 
44 

20 
84 

8 
18 

78 
21 

97 

E",bolie bean disease 

1 
25 

14 
12 

4 
22 

23 
3 

2 
10 
12 
2 

14 
5 
8 
5 

18 
8 

JO 

16 

8 
18 

24 
2 

2S 

% 

14.3% 
25.8% 

21.9% 
30% 

19% 
26.5% 

24.5% 
30% 

18.2% 
26.3% 
27.9% 
16.7% 

15.7% 
16.2% 
19.5% 
18.5% 

30% 
18.2% 

50% 
190/0 

25.8% 
24.7% 

30.7% 
9, % 

2 .8'-YQ 

OR (CI""".) 

1.62 [0,91-3,64J 
3.06 [1,31-<>,76] 

1.13 [0,69-1,511 
1.06 (0,34-4,02] 

0.82 [0,45--2,04] 
2.91 [1,43-6,54) 

2.71 10,85--2,64] 
4.56 (0,11- ,071 

2.56 [0,54-3,141 
3.02 [0,78-2,05] 
1.57 (0.93-2,661 
1.20 [0,66-1,851 

1.06 10,28-4,05] 
1.59 [0,93-2,77] 
1.13 [0.67 1,89] 
0.84 10.38-1.99] 

1.85 [1,08-4,25J 
!.Cf7 [0,2 2,33) 

5.27 [3,32-10,7J 
2.34 (0,56-3,22] 

1.19 (0,21-2,36] 
0.99 (0.18-1,991 

2.55 (1,51-4,36) 
0.83 [0.35 tO,98] 

1.43 11,26-2,14) 

P value 

0.003 

0202 

0,633 

0,774 

0.083 

0.093 

0.002 

0.001 

0.283 

0.003 

0.03 
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Boughammoura in Tunisia in 2012 [8J who noted an average con­
sultation waiting time estimated respectively at 61 h and 54.4 h after 
onset of first syrnptoms. However, in France in 2007 Tardy et al. in 
Toulouse Purpan hospital recorded an average consultation waiting 
time of 40 mn and 2 h 25mn as door-to-balloon time, thrombolytic 
therapy included, after onset of first syrnptoms [9}. This proves the 
existence of efficient treatment for stroke patients. In developed coun­
tries, the organization of stroke management mechanism alJows the 
medical team to reach patients' bedside either by intensive care am­
bulance or helicopter for distances beyond 15 km, whereas such is not 
the case in our nations where patients are transported by road via in­
appropriate vehicles such as two-wheeled motorcycles. One the one 
hand, delayed stroke patients treatment in the developing countries is 
due to lack of information (belief in supematural cause i.e. spell cast) 

and on the other hand lack of population awareness on the severity and 
extreme emergency and then signs and symptoms suggestive of stroke. 
Much more education and awareness' should be carried to raise the level 
of knowlOOge and develop the populations reflex to immediately report 
to the hospital in the event of stroke occurrence. 

The incidence of embolic heart diseases was 26%. They representOO 
over one quarter of ischemic stroke etiologies. However, the poor di­
agnostic methods utilized in our study account for this low incidence of 
embolic heart diseases compared with studies carried out in developed 
countries. In fact, Vinsonneau et al. [lOJ estimatOO an incidence of 
52%. This higher incidence is out of the resuJt of systematically cou­
pling 1TE with TOE in the etiological assessment of ischemic stroke. In 
Germany, Knebel et al. [11 J who assessed the incidence of embolic 
heart diseases at 52.6% between 1996 and 2000 used the same diag­
nostic tools. The profitability and performance of coupling 1TE with 
TOE in the diagnosis of embolic heart diseases is established, because 
several studies revealed 12.5 to 30% increase in the number of embolic 
heart diseases after transesophageal echocardiography among patients 
who have already taken transthoracic echocardiogram [12J. Un­
fortunately, transesophageal echocardiography is not available in 
Benin. 

Over 2/3 of embolic heart diseases in our series were represented by 
atrial fibrillation (69%). Atrial fibrillation can cause stroke through 
both thrombotic embolism and cerebral hypo-perfusion in the event of 
hypotension with fast ventricular response [13]. In our series, 15.8% of 
ECG abnormalities were reveaJOO. These anomalies were prOOominandy 
AF in 13.7% cases followOO by ischemic heart disease in 2.1% of cases. 
Systematic Holter ECG made it possible to diagnose 5 additional cases 
of paroxysmal atrial fibrillation in patients who previously had normal 
ECG. In 2012, Lazzaro et al. showed that it was challenging to highlight 
atrial fibrillation on ECG record especially when it is ephemeral and 
asymptomatic [14]. In 2010, Ferro et al. indicatOO that the increased 
duration and the repetitive records could improve the chance of diag­
nosing a paroxysmal rhythm disorder [15]. Our findings are similar to 
those of Liao et al. who notOO in 2007 a supplementary 5% rate of AF 
detected through Holter in comparison with ECG [16]. Converse1y, in 
2012 Bendriss et al recorded the same rate for Holter and ECG [17]. 
Despite the lack of consensus on duration, the recording method and 
the ideal time to detect a paroxysmal rhythm disorder, it is obviollS that 
Holter remains a simple, non-invasive and very profitable way in the 
diagnosis of paroxysmal AF in either acute phase or mid-term stage. 
Due to its non-invasive nature and high diagnostic performance, cardiac 
ultrasound examination is a key tool to confirm cardio-embolic etiology 
[18J. Heart valve diseases includïng mitral valve stenosis and calcified 
aortic stenosis represented only 3.5% in our series. In Togo, heart valve 
diseases represented 10.99% [19J. We can assume that the lack of 
transesophageaJ echocardiography in our context, 100 us to deflect from 
sorne anomalies. In fact, ASA was recorded up to 1.2% and no cases of 
patent foramen ovale was observed. However, Gaspar et al. after per­
forming TOE found ASA and a PFO among 36.7% of patients [20]. 
Although ischemie stroke increases with the aging of the population 
[21], it appears that embolic heart diseases occur at any age. This 

Journal of the Neurologù:al Sciences 387 (2018) 124-128 

assertion will be corroboratOO by the study of Damorou where embolic 
heart diseases are found in both the young and the elderly with ex­
tremes values of 29 and 92 years [19). In our series, embolic heart 
diseases were associatOO with age (p = 0.03) and patients aged above 
45 years were 1.43 times more exposed to embolic heart diseases than 
those agOO below 45 years. Our data are comparable to those reportOO 
by the literature. Indeed, in France in 2011, MURESAN et al. noted that 
the risk of ischemic stroke inducOO by embolic heart disease varies 
significandy with age (p < 0.01), from 1.5% between 50 and 59 years 
to 23.5% between 80 and 89 years [22). It is a1s0 the case with Mofou 
et al. in 2012 in Togo [23J, Vogel et al. [241 who showed that ischemic 
stroke induced by cardio embolisrn occur particuJarly in the elderly 
population. This situation suggests that the elderly are more exposOO to 
thromboembolic events and highlights the need to systematically ex­
amine it among the elderly for the purpose of prevention. However, in 
2011 Napon et al. in their study conducted in CHU of Yalgado in Bur­
kina Faso noted a cardio embolic origin dominatOO by AF as ischemic 
stroke etiology in a population agOO 15 to 45 years, suggesting that 
cardio embolic stroke is not specific to the elderly (25). 

5. Conclusion 

Ischemic stroke is the first cause of adulthood acquired disability 
and the third cause of mortality after cancer. It is a multifactor·basOO 
pathology. The cardio embolie origin of ischemic stroke is common in 
our context and represents 26% ofetiologies. Ifwe consider the absence 
of transthoracic ultrasound which is accessible in common practiee, this 
incidence would be under-reportOO. It is obvious that cardiac ex­
amination is essential for the etiologic investigation of ischemic stroke. 
Enhancement of technical facilities could improve early detection and 
support for heart diseases, thus reduce the incidence of ischemic stroke. 
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