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Abstract: The West African countries have infrequent Cardiac Surgery Centers. Mitral valve replacement (MVR) from such
countries raises important postoperative preoccupations. The aim of this study is to report indication and short-term outcomes
of MVR at the Cardiac Surgery Center of the University Hospital in Dakar (Senegal). This is a retrospective analytical and
descriptive study covering a period of 19 months (From January 2015 to July 2016). All patients with MVR associated or not
with tricuspid valve repair were included in this study. Seventy-three (73) patients were eligible. The mean follow-up was 4.2 +
4 months (range, 1-12). The mean age was 30.4 £ 13 years (range, 9-64). There were 74% of female patients, 53% were in
New York Heart Association class III. Preoperative diagnoses were mitral stenosis (31.5%); mitral regurgitation (37%) and
mixed mitral disease (31.5%). Crystalloid cardioplegia was performed in 92%, mean CPB time was 79 + 21 min, mean cross
clamp time was 58 + 15.6 min. Mitral valve exposure was performed by left atriotomy (93%); 99% of mechanical prosthesis
was performed. Tricuspid valve repair was performed concomitantly in 48% of patients. Overall Hospital mortality was 8%.
Postoperative complications were low output syndrome (19%), pneumonia (12%), surgical wound infection (8%), Pleural
effusion (7%). During follow-up, no valve-related morbidity and mortality was recorded. Mechanical valve replacement in
Senegal has acceptable early outcomes in terms of morbi-mortality. Preoperative diagnoses were represented in equivalent
proportions by mitral stenosis; mitral regurgitation and mixed mitral disease. Our complications were predominantly low
output syndrome and pleura pulmonary disorders.
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rheumatic valvular heart disease [1, 2]. Although repairs are
a preferred treatment modality many rheumatic mitral valves
can only be replaced [3]. The first mitral valve replacement
was made in 1960 by Starr [4]. The first OHS was performed
in Senegal, it was performed 1996. Mitral valve replacement
represents 75% of heart valve replacement in our Cardiac

1. Introduction

The prevalence of rheumatic heart disease (RHD) is
estimated worldwide at 15.6 million people, affecting mostly
socially and economically disadvantaged populations. In
Africa, mitral valve disease represents about 60% of
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Surgery Center.

The aim of this study is to report indication and short-term
outcome of mitral valve replacement (MVR) at the Cardiac
Surgery Center of the University Hospital in Dakar
(SENENAL).

2. Method

This is a retrospective analytical and descriptive study
covering a period of 19 months (From January 2015 to July
2016). All patients with MVR associated or not with
tricuspid valve repair were included in this study. During the
study period, 73 patients were eligible. Ninety-three percent
(93%) of patients were Senegalese origin, the others were
from West Africa. The mean follow-up was 4.2 £ 4 months
(range, 1-12).

All analyses were conducted with IBM" SPSS"Statistics
Version 22 under a bilateral hypothesis with a type-I error set
at 5%. For descriptive analyses, the categorical variables
were expressed as number and percentage; the quantitative
variables were expressed as mean + standard deviation (SD)
in case of Gaussian distribution, or by quartiles and range
otherwise.

3. Results

The mean of age and body mass index were 30.4 £+ 13
years (range, 9-64) and 18.7 + 34 (range, 14-28)
respectively. Seventy four percent (74%) of patient were
female, 7% had previous surgery, 49% had previous
manifestation of rtheumatic fever. Fourty four percent (44%)
of patient were in New York Heart Association class II, 53%
in class III. Electrocardiogram were in normal sinus rhythm
in 52% of cases, 48% in arrhythmia atrial fibrillation, 15% in
right bundle branch block, 5.5% in atrioventricular block.
Eighty percent (80%) of patient had indirect sign of
pulmonary arterial hypertension (PAH) on Chest X-ray, 95%
of cardiomegaly, 69%of left atrial dilatation sign.
Transthoracic echocardiography characteristics are listed in
table 1. Most of ultrasound descriptions were in favor of
rheumatic valvular lesions (95%): commissural fusions, the
remodeling of the valve leaflets (stiffening and thickening),
the calcification of the annulus, the shortening of the chordae
tendineae: all combining in varying degrees.

Table 1. Preoperativetransthoracic echocardiography characteristics.

Echocardiography characteristics Values

Mean gradient: Mean + SD [range]
Tricuspid regurgitation

15.3 + 6 mmHg [5-28]

I 18%
I 63%
I 5.5%
v 14%

sPAP Mean + SD [range] 64 + 22 mmHg [20-123]

R Vol: regurgitant volume EROA: effective regurgitant orifice area LVDD:
Left ventricular diastolic diameter

LVSD: Left ventricular systolic diameter LVEF: Left ventricular ejection
fraction sPAP: systolic pulmonary artery pressure

TAPSE: tricuspid annular plane systolic excursion RVDD: Right ventricular
diastolic diameter LAD: Left atrial diameter

Preoperative diagnoses were mitral stenosis (31.5%);
mitral regurgitation (37%) and mixedmitral disease (31.5%).
The term mixed mitral disease associates mitral regurgitation
and mitral stenosis to significant degrees. These diagnoses
were often symptomatic with severe echocardiographic
criteria. Surgical approach was the median sternotomy in all
cases. Cardiopulmonary bypass (CPB) had always been
established between an aortic cannula and two vena cava
cannulas. Operative data of the patients are listed in table 2.
In the case we performed a tricuspid valve plasty, De Vega's
annuloplasty was performed in 90% of the cases; in the
remaining cases, tricuspid annuloplasty was performed with
an autologous pericardial prosthetic ring harvested
intraoperatively. Early postoperative data (i.e., <30 days) are
listed in table 3.

Table 2. Operative data.

Operative characteristics Values
Cardioplegia

Crystalloid 92%
Blood 8%
Central temperature

Moderate hypothermia 97%
Normothermia 3%

CPB Time: Mean + SD [range]

Cross clamp time: Mean + SD [range]
Mitral valve exposure

Left atriotomy 93%
Right atriotomy transseptal 7%
Type of mitral prosthesis

Mechanical prosthesis (St. Jude Medical™) 99%
Bioprosthetic 1%
Tricuspid valve repair 48%

79 + 21 min [50-145]
58 & 15.6 min [33-126]

Echocardiography characteristics Values
Mitral regurgitation (Frequency=61)

None 16.5%
I 15%

I 22%
11 4%

v 42.5%

EROA: Mean = SD [range]

R Vol: Mean + SD [range]

Vena contracta width: Mean + SD [range]
Mitral annulus diameter:

Mitral stenosis (Frequency=50)

Valve area: Mean + SD [range]

54 +£22 mm’® [15-115]
72 + 36 ml [25-208]
6.5+2 mm [3-10]
524+ 10 mm [36-69]

0.97 + 0.5 cm? [0.32-2.7]

CPB: Cardiopulmonary bypass min: minutes.

Table 3. Early postoperative data.

Postoperative characteristics Values
Length of stay (days)

ICU Mean + SD [range] 5+1.7[1-10]
Hospital Mean + SD [range] 11£4[3-21]

Length of intubation Mean = SD [range] (hours) 4.7 £2.2 [1-15]

Morbidity

Cardiac

Low output syndrome 19%
Ventricular fibrillation 1%
Atrioventricular block 3%
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Morbidity

Cardiac arrest 3%
Pleural effusion 7%
Infectious

Septicemia 4%
Pneumonia 12%
Surgical wound infection 8%
Multiple organ failure. 1%
Re-operation 5.5%
Echocardiography

Paraprosthetic leak (mild to moderate) 7%
Tricuspid regurgitation (mild to moderate) 29%

Transprosthetic gradient Mean + SD [range]
Postoperative LVEF Mean + SD [range]

Mortality

ICU mortality (frequency-percentage)

Overall Hospital mortality (frequency- percentage)

3.6+ 1.4[1.5-7.3]
53 +7.3 [25-63]

5 (1%)
6 (8%)

ICU: intensive care unit LVEF: Left ventricular ejection fraction.

There were no neurological or renal complications. Five
patients died from low out syndrome despite maximal
inotropes with no mechanical heart support available at the
time. One patient died from bleeding. Postoperatively all
patients were started on intravenous heparin and
Acenocoumarol after the removal of temporary electrode
epicardial pacing. Heparin was stopped when the target
international normalized ratio (INR) of 3.5 - 4.5 was attained
and continued for all patients with mechanical valves. Follow
up post discharge was through by clinic visits. During
follow-up, no valve-related morbidity and mortality was
recorded. Post-operative NYHA functional class varied
between Classes I and II in all patients.

4. Discussion

Mitral valve replacement represents 75% of heart valve
replacement in our Cardiac Surgery Center. This varies
between 71 and 80% in the African series [5, 6, 7]. In other
continents, it has accounted for 25-37% of heart valves
replacement [8, 9]. Our data showed that patients who
benefited of MVR were young, with a mean age of 30.4 =
13 years and a female predominance (74%). This
predominance in young and female populations can be
superimposed on the results of the literature [3, 6, 10].
Indeed, this characteristic corresponds to the epidemiology
of rheumatic mitral disease [1]. The rheumatic etiology is
predominant in most series [3, 5, 11].

There is a difference in the distribution of our
preoperative diagnoses and those of other series. Zilla et al.
[3] reported 11% of MS; 21% of MR; 68% of mixed.
Nwiloh et al. [5] reported 16% of MS; 26% of MR; 58% of
mixed. Zouaoui et al. [11] reported 30% of MS; 11% of
MR; 60% of mixed.

Our mean cross clamp time is similar too those series: 59
min; however, our mean CPB time is is lower than others is
lower than others: 92 min [11]. In a context of mitral valve
replacement, the rate of tricuspid valve repairing varies
between 15 and 40% [6, 7, 10, 11]. These proportions are
clearly lower than our series: 48%. This finding might be

attributed to the severity of tricuspid regurgitation and PAH
of the patients. Prophylactic tricuspid valve annuloplasty in
patients with dilated tricuspid annulus undergoing mitral
valve surgery was associated with a reduced rate of tricuspid
regurgitation progression, improved right ventricular
remodeling, and better functional outcomes [12].

There is a great deal of controversy over the outcomes of
the transseptal (TS) and left atriotomy (LA) approaches to
the mitral valve. In our practice, we used preferentially LA
approach (93%) showing to the frequent dilatation of left
atrium. Nevertheless, the TS approach is still a valuable
approach to mitral valve diseases, especially in patients with
a small left atrium and combined tricuspid and mitral valve
operations. However, TS approach was associated with
higher pump and cross-clamp times and risk of postoperative
atrial fibrillation [13].

We used predominantly crystalloid cardioplegia; however,
the current trend is blood cardioplegia. We have also used
predominantly the mechanical prostheses (99%); this use
varies between 70 and 90% in other series [5, 6, 14]. We have
preferentially used these last because of the young age of our
patients, but also the high cost of the operation inaccessible
to a socio-economically disadvantaged population.
Furthermore, it was felt that obtaining funding for future
reoperation from bioprosthetic structural valve failure was
highly unlikely for most of these patients.

The overall hospital mortality varies between 4 and 11.5%
in other series [5, 6, 11]. Predictors of early mortality are:
age > 60 years, left ventricular dysfunction and preoperative
PAH; the presence of atrial fibrillation. Our complications
were predominantly low output syndrome, pneumonia,
pleural effusion and surgical wound infection. This
preponderance of low output syndrome, pleura pulmonary
disorders has been found in other series [6, 11]. None of our
patients  developed  postoperative  severe  tricuspid
regurgitation. Moderate preoperative TR is a significant risk
factor for severe postoperative tricuspid regurgitation in
patients undergoing mitral valve surgery [15]. The aggressive
application of tricuspid valve repair can prevent it.

5. Conclusion

Mechanical valve replacement in Senegal has acceptable
early outcomes in terms of morbi-mortality. Preoperative
diagnoses were represented in equivalent proportions by
mitral stenosis; mitral regurgitation and mixed mitral disease.
Complications were predominantly low output syndrome,
pleura pulmonary disorders. There were no neurological or
renal complications. The overall hospital mortality is
superimposed to those of the literature. By improving care
and monitoring in intensive care unit; we could reduce our
morbidity and mortality.
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