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Abstract
Objective: Rheumatic heart disease is the major cause of heart valve disease
in developing countries. In Senegal, cardiac pathology is dominated by rheumatic pathology whose hospital prevalence was estimated at 0.15% [1]. Epidemiological data on rheumatic heart valve disease (RHVD) are unfortunately imprecise due to the lack of good quality data collection in a large number
of countries, especially in sub-Saharan areas and in Central Asia. The objective of this epidemiological study is to collect data about rheumatic heart
valve disease in our clinic which is the only surgical center of Senegal. Patients and Methods: Our study conducted between 2014 and 2017 involved a
population of one hundred and eighty-three patients with complete medical
records, all followed at the Thoracic and Cardiovascular Surgery Clinic at
Fann Hospital for rheumatic valve disease. This population was the subject of
an epidemiological survey based on a questionnaire covering clinical parameters as consanguinity, clinical signs, diagnosis and surgical intervention.
Results: Our work is an epidemiological study involving one hundred and
eighty-three (183) patients with various types of rheumatic valve disease, followed at the Thoracic and Cardiovascular Surgery Clinic at Fann Hospital,
and who responded to a questionnaire about clinical aspects of this disease.
Our results showed 5.46% of family cases, of which 2.18% came from consanguineous marriages. Mean age at onset of clinical signs was 14 ± 9 years
with 14.20% before 6 years of age, 65.91% between 6 and 21 years and 19.89%
in adulthood. Average age of diagnosis was 21 ± 11 years with an average delay between diagnosis and intervention of 10 years ± 14. Mitral stricture
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(22.5%) was the most common diagnosis, followed by mitral disease (17.9%)
and mitral regurgitation (6.9%). Surgical procedures involved 31.8% of mitral
valve, 8.79% of aortic valve, 12.09% of mitral and aortic valves, 13.74% of mitral and tricuspid valves, 2.75% of 3 valves mitral, aortic and tricuspid.
27.49% of patients were awaiting surgery. Conclusion: It appears that a considerable effort should be made to prevent the pathology, to make population
aware of the clinical signs and to improve the accessibility of patients to surgical procedure. These different actions would reduce the incidence and prevalence of the disease in Senegal.
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1. Introduction
Worldwide, there are 70 million cases of rheumatic heart disease (RHD) with 1.4
million deaths annually [2]. RHVD remains a real public health problem in developing countries and leads to 233,000 deaths per year. Although it has largely disappeared from developed countries, it continues to be a major cause of early death
and morbidity in poor and developing countries. The global prevalence of RHVD
is estimated at 15.6 million with 282,000 new cases each year. Sub-Saharan Africa
has the highest prevalence with 30 per 1000 among students, which is due to the
fact that this region is considered to be the global hotspot for rheumatic fever [3]
[4]. In Senegal, cardiac pathology is dominated by RHVD and the first open heart
surgery was performed in 1996 [5].
The objective of this epidemiological study was to conduct an in-depth review of
patients followed and operated at the Dakar Thoracic and Cardiovascular Surgery
Clinic (TCVC) in order to collect data about the proportion of people affected by
RHVD, the most frequent types of RHVD, factors influencing the occurrence of
this disease, the degree of therapeutic and surgical management of patients.

Patients and Methods
A population of TCVC patients which diagnosis was made using Jones criteria
for ARF, cardiac ultrasound, echo-Doppler and ASLO (detection of antistreptolysin O) test for RHVD were the subject of an epidemiological study between
January 2014 and December 2017 (Table 1). These patients responded to a
questionnaire which covered clinical parameters as consanguinity, clinical signs,
diagnosis and surgical intervention. In the results, only those patients who answered the question on the study endpoint were counted in the study population.
Characteristics of the study population are on the Table 1.
The data collected during this survey were processed by EPI Info software
version 7.2.2.2 and Microsoft Excel 2007. Ages at the onset of the first clinical
manifestations, ages of patients at the time of diagnosis and surgery were
DOI: 10.4236/wjcd.2020.1010071
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Table 1. Characteristics of study population.
Value

Number

Population size

183

Female

136

Male

47

Average age of patients

33 ± 11 ans

Number of operated patients

133

grouped into age groups using Sturge’s rule [6] according to which the class
number: NC = 1 + 3.3 logn, the class interval: =
IC X max − X min NC ( X max
corresponding to the maximum age and X min to the lowest age). Likewise,
times between age of first symptoms and age of diagnosis as well as times between age of diagnosis and age of surgery were calculated and grouped into age
groups. This allowed us for each quantitative variable to output frequencies,
means and standard deviation and thus, to make statistical analyzes.

2. Results
Our epidemiological survey was carried out on a global population of 183 patients; one hundred and thirty-six of them were women, and forty-seven men,
for a sex ratio of 0.34.

2.1. Family Cases
Our results reported 10 family cases (5.46%) of which nearly half of them either
(40%) come from consanguineous parents (Table 2).

2.2. Age of Onset of First Clinical Signs
Patients would perceive clinical signs relatively early, the average age for the first
clinical signs being equal to 14 ± 9 years. In most patients, signs appeared before
the age of 16 (14.20% between 1 - 6 years, 31.82% between 6 and 11 years,
26.14% between 11 and 16 years).

2.3. Frequency of Symptoms According to Age Groups
Orthopnea is the clinical sign most perceived by patients (76.51%). The four
other most perceived signs are 49.18% recurrent angina, 32.79% rheumatic fever,
anasarca (24.04%) and finally chest pain (14.75%) (Table 3).

2.4. Patients’ Age at Diagnostic
The vast majority of diagnoses are carried out between 8 and 29 years with
22.47% in age group 8 - 15, 23.60% in age group 15 - 22 and 17.42% in age group
22 - 29. Average age of diagnosis was 21 ± 11 years (Figure 1).

2.5. Delays between Year of Symptoms and Date of Diagnosis
The most frequent delay between appearance of symptoms and diagnosis is
DOI: 10.4236/wjcd.2020.1010071

752

World Journal of Cardiovascular Diseases

M. P. Sall et al.
Table 2. Proportion of family cases.
Value

Frequency

Percentage

Family case

10

5.46

Parents’
consanguinity

4

2.18

Table 3. Frequencies of symptoms.
Symptoms

Number

Percentage

History of stroke

2

1.09

Loss of weight

4

2.18

Heart failure

5

2.73

Chest pain

27

14.75

Anasarca

44

24.04

Acute rheumatic fever (ARF)

60

32.79

Repeated angina

90

49.18%

Orthopnea

140

76.51

Figure 1. Age at diagnostic.

between 0 and 3 years with 45 patients from our study population who are concerned. Average time between year of symptoms and year of diagnosis was 13 ±
19 years (Figure 2).

2.6. Delays between Year of Diagnosis and Year of Surgery
Patients are operated on most between 12 - 16 years after diagnosis. Average
time between year of diagnosis and year of surgery was 10 ± 14 years (Figure 3).

2.7. Clinical Diagnostics
Based on the diagnosis, it seems that mitral valve is the most affected by rheumatic heart disease, most encountered pathologies in our series being mitral
stricture (MR) with 22.5% of cases, mitral disease in 17.9% of cases and mitral
regurgitation with 6.9%. With regard to polyvalent diseases, combination of mitral
DOI: 10.4236/wjcd.2020.1010071
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Figure 2. Delays between symptoms and diagnosis.

Figure 3. Delays between year of diagnosis and year of surgery.

disease and aortic disease is the most frequent in our patients with a percentage
of 6.9% (Figure 4).

2.8. Frequency of Surgical Procedures
The most performed surgical intervention among the 133 patients operated on
was mitral valve replacement with 31.87% of the patients concerned; 13.74% of
patients had undergone both mitral valve replacement (MVR) and tricuspid
valve repair (TP), 8.79% aortic valve replacement (AVR), 10.99% both MVR and
AVR, 2.75% had underwent intervention on their three valves (mitral, aortic and
tricuspid). 27.45% of patients were awaiting surgery (Table 4).

3. Discussion
Surgery Clinic of Fann Hospital. Our study was interested in rheumatic heart
valve disease strictly speaking from their natures and clinical manifestations to
the possible surgical procedures which ensued. Certain socio-economic and
DOI: 10.4236/wjcd.2020.1010071
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Figure 4. Patient clinical diagnosis.
Table 4. Distribution of surgical procedures.
Type of surgical proccedure

Percentage

MVr

1.1

MVr + MVR

1.1

MC

1.1

MVr + AVR

1.1

A

27.45

MVR

31.87

AVR

8.79

MVR + AVR

10.99

MVR + TVr

13.74

MVR + AVR + TVr

2.75

MVr: mitral valve repair; MVR: mitral valve replacement; MC: mitral commissurotomy; A: awaiting; AVR:
aortic valve replacement; TVr: tricuspid valve repair.

clinical factors likely to play a role in the onset or course of RHVD were also assessed.
In our study, 5.46% of patients were family cases, which would indicate the
existence of a genetic susceptibility to RHVD; results found in [7] and [8] go in
the same direction. However, Cheadle has shown in [9] that this susceptibility is
not as important as one might think since children with a family history of these
pathologies did not present a significant increase in risk of developing RHVD;
this situation could indicate an existence of a type of inheritance other than that
of a single Mendelian gene [10].
RHVD occurs at a young age, but rarely before 3 years of age [11]. This is the
case in our study where the average age of diagnosis was 14 ± 9 years.
There was an increase from 14.20% to 65.91% in the perception of clinical
signs observed between 1 - 5-year and 6 - 20-year age groups, result which could
be explained by the fact that the number of children with declared rheumatic
DOI: 10.4236/wjcd.2020.1010071
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heart disease would increase with age [12] [13]. Clinical signs most frequently
perceived by patients are orthopnea, repeated angina and ARF with percentages
of 76.51%, 49.18% and 39.79%, respectively. These results corroborate those in
[14] where 95% of orthopnea, 60% of repeated angina and 21% of ARF had been
found. In [15] and [16] 100% orthopnea had been found. In [17] [18] and [19]
the most perceived symptom was ARF with respectively values of 65.9%, 65.8%
and 82.3%. Anasarca was the fourth most perceived sign with 24.04%, and the
third most perceived in [18] with a percentage of 23.7%.
In [4], 7.5% of all strokes occurring in least developed countries could be direct results of RHVD; a retrospective study in Ethiopia has shown that 26.5% of
all stroke deaths are due to RHD. These results would confirm that RHVD
would cause significant morbidity as a result of cardioembolic stroke and infectious endocarditis [20]. Our study reports a percentage of 1.9% stroke compared
to 6.2% in [15].
Several researchers have attempted to explain delay in diagnosing ARF and
RHVD; According to studies in [21], patients find themselves unable to cope
with costs inherent in the detection and treatment of the disease because of
physical incapacity in which disease placed them. In [22], there are often in certain regions no clinicians enough experienced to detect rheumatic fever early
enough, their experience being limited to screening for rheumatic heart disease
by detecting valve deterioration in elderly patients who developed an RAA in
their youth. Conclusions made in [23] are that patients were referred to hospital
centers often with much delay. The results of our study also made it possible to
highlight this delay with an average age of diagnosis of 21 ± 11 years which is
confirmed by the delay of 13 ± 19 years between onset of symptoms and diagnosis by clinician.
Time between diagnosis and intervention was long; the main reason could be
the standard of living of patients when it is known that RHVD and its complications decrease quality of life due to the loss of income following poor attendance
at work [20]. However, medical care for RHVD, from medical consultations and
laboratory tests to medication, hospital admissions and finally surgical interventions is very expensive for patients and their families [21]. Another reason could
be that some patients are not physically able to support the procedure, either
because they are already weakened by the disease, or because they have become
too old. In fact, valve replacement is cumbersome, expensive, and sometimes not
feasible on site and presents certain risks.
Mitral stenosis (22.5%) was much more frequent than mitral regurgitation
(6.9%), a situation which could be explained by the fact that early stages of RHD
regress in 30% of cases, which regression is attributed to that of mitral regurgitation [24] [25] [26] [27]. On the other hand, in [18] [28], a diagnosis of mitral
regurgitation had mainly been found with respectively 39.47% and 84%. In our
series, mitral disease was found in 17.9% of patients against 13.16% in [18]. It
appears that mitral valve was the most affected, however no explanation has
DOI: 10.4236/wjcd.2020.1010071
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been found to date knowing that the four heart valves are born from the same
tissue [29]. In contrast, in [30], mitral valve was affected at 44.06%, and at
43.47% in those in [31]. Mitro-aortic pathology was the second most frequent
with 22.91% followed by mitral stenosis (22.5%); These results are different from
those in [14] where a percentage of mitral and mitro-aortic pathologies of
79.41% and 10.29% respectively, a predominance of mitral stenosis of 19% had
been found. In Alkhalifa (2008) series in [28], aortic regurgitation was the
second most common diagnosis (40%). In contrast, in [30], mitral disease predominated with 44.8%, followed by mitral stenosis (16.33%) and then mitral regurgitation (10.89%).
In accordance with the predominance of mitral pathology, mitral valve replacement was the most performed intervention on patients with 31.28%, a result which is significantly lower than that of 77% found in [14]. Mitral commissurotomy was performed more on the latter series 6%) than on our series
(1.10%) and in [15] (0.8%). In the latter, mitral valve repair was performed at
4.7% and an intervention on the three mitral, aortic and tricuspid valves at
91.5% whereas in our series, 1.10% of the interventions concerned the mitral
plasty and only 2.75% a mitro-aorto-tricuspid intervention. In our study, 27.37%
of patients were awaiting an intervention compared to 58% in [18] and 48.7% in
[32]. Additional efforts should be made to facilitate access to surgical management for patients.

4. Conclusions
The presence of a significant number of family cases shows that there is a genetic
susceptibility playing a role in the occurrence of the pathology. Orthopnea
would be the most perceived clinical sign by patients, followed by repeated angina and ARF. A significant delay would elapse between the diagnosis and the
surgical intervention. Mitral valve would be most affected by the pathology,
which would affect frequency of surgical procedures on this valve. Our study has
a limit: it is monocentric. Although our sample is consistent, it is not fully representative of Senegalese population. Indeed, even if Fann Hospital’s Thoracic
and Cardiovascular Surgery Clinic is the only cardiac surgery center in Dakar
and even in Senegal, a significant number of patients with RHVD are followed in
other health facilities through the country. As a result, there is in our sample an
underrepresentation of certain ethnic groups, certain areas of residence and certain forms of pathology.
Considerable efforts should be made to raise awareness about the signs of the
disease, and in favor of prevention based on the most determining factors. Indeed, even if there is no pathognomonic sign of this disease and the diagnosis is
sometimes difficult, clinical and paraclinical diagnostic tools generally make it
possible to recognize it. Thus, in view of the results, considerable efforts are to be
made in order to carry out the following actions:
 Establish a control strategy that integrates the medical component and the
DOI: 10.4236/wjcd.2020.1010071
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social component.
 Include health education and patient education in the action plan by promoting communication of ideas, but also listening and feedback.
 Consider patient demand and not just try to respond
 Identified medical needs.
It therefore becomes more than urgent to organize free screening sessions,
awareness programs on the disease in relation to its causes, its management and
its consequences.
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