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Abstract

This retrospective—prospective cohort study conducted between January 2017
and January 2019 included 60 children who underwent surgery for mitral
valve disease at the Cuomo Pediatric Cardiology Center in Dakar, Senegal. The
objective was to evaluate clinical and paraclinical outcomes, as well as quality
of life (QoL), before and after mitral valve replacement (MVR) or mitral valve
repair (MVr). Quality of life was assessed using an adapted and abbreviated
version of the SF-36 questionnaire. Significant postoperative improvement in
QoL was observed in both groups. Mean global scores increased from 42.35 to
73.73 after MVR and from 40.19 to 72.61 after MVTr, with no statistically sig-
nificant difference between techniques. Improvements were noted across mul-
tiple domains, including vitality, physical autonomy, emotional status, social
functioning, pain, and perceived future health. Dyspnea improved more
markedly in the MVr group, whereas no significant change was observed in
the MVR group for this dimension. Most patients (66.7%) experienced un-
complicated postoperative outcomes. Postoperative echocardiography demon-
strated satisfactory functional recovery, with a mean left ventricular ejection
fraction of 66.2% in the MVr group and 62.7% in the MVR group. In conclu-
sion, both mitral valve repair and replacement significantly improved quality
of life in this pediatric cohort, with comparable medium-term outcomes. Sur-
gical strategy should be individualized according to anatomical characteristics
and clinical context.
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1. Introduction

Mitral regurgitation is a common condition in children in developing countries,
where it is most often of rheumatic origin. At an advanced stage, the reference
treatment is surgical, either mitral valve replacement (MVR) or mitral valve repair
(MVr). However, few studies have focused on the impact of these interventions
on quality of life (QoL) in children within the African pediatric context. Assessing
QoL in this population is essential, as it allows evaluation not only of clinical sur-
gical outcomes but also of the functional, emotional, and social dimensions of
child development. Standardized instruments such as the SF-36, although origi-
nally developed for adults, have been adapted and validated in certain pediatric
populations, allowing a comprehensive assessment of perceived health status. In
resource-limited settings, where access to specialized cardiology follow-up and re-
intervention may be restricted, the choice between mitral valve repair and replace-
ment depends not only on anatomical criteria but also on logistical and socioeco-
nomic considerations. Therefore, comparative data on the medium-term effects
of these two surgical approaches (particularly in terms of quality of life) are
needed. The primary objective of this study is to compare changes in quality of
life among children who underwent mitral valve repair or mitral valve replace-
ment at the only referral pediatric cardiac center in Senegal, in order to determine
whether one technique provides a superior benefit in this regard. This analysis

aims to inform therapeutic decision-making in resource-limited settings.

2. Patients and Method

This was a combined retrospective (preoperative quality of life) and prospective
(postoperative quality of life) cohort study conducted at the Cuomo Pediatric Car-
diology Center of Fann Hospital in Dakar, Senegal. The study included all patients
who underwent mitral valve replacement (MVR) or mitral valve repair (MVTr) be-
tween January 2017 and January 2019. Of the 95 medical records initially identi-
fied, 60 patients were included in the final analysis. Excluded were patients lost to
follow-up or not reachable (n = 22), those with psychiatric disorders (including
depressive states or relational disorders) likely to compromise the validity of ques-
tionnaire responses, and patients who had died before postoperative evaluation (n
= 13), resulting in a total of 35 exclusions.

The indication for surgery (MVR or MVr) was established based on clinical and
paraclinical evaluation, including transthoracic echocardiography, chest radiog-
raphy, and electrocardiography. Preoperative clinical and paraclinical data were
extracted retrospectively from medical records.

Quality of life (QoL) was assessed using a structured questionnaire adminis-
tered by telephone at follow-up. Assessment was performed in two phases: retro-
spectively for the preoperative period and prospectively for the postoperative pe-
riod. Because no standardized QoL questionnaire had been administered at the
time of surgery, preoperative QoL was reconstructed retrospectively during fol-

low-up interviews conducted after a mean postoperative interval of four years.
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Patients—or their parents, in the case of younger children—were asked to recall
their health status and functional limitations during the weeks preceding surgery.

We acknowledge that this retrospective assessment of baseline QoL may intro-
duce recall bias and potential response-shift bias, as current health status may in-
fluence recollection of preoperative well-being. To mitigate this risk, the question-
naire emphasized concrete and function-based domains (e.g., NYHA dyspnea
class, limitations in daily physical activities, school participation) rather than
purely subjective perceptions. Whenever possible, recalled information was cross-
checked against documented preoperative clinical findings.

To ensure adequate comprehension, the questionnaire was translated into
Wolof when French was not sufficiently mastered.

The quality-of-life assessment tool was an adapted and abbreviated version of
the Short Form-36 (SF-36), reduced to ten dimensions: global health status, vital-
ity, physical autonomy, dyspnea (according to the NYHA classification and scored
on a1 - 4 scale, where higher scores indicate less functional limitation (Ze., better
function)), physical capacity, emotional status, social functioning, pain, dyna-
mism, and perceived future health. Each item was scored using a specific numer-
ical scale, allowing calculation of a global score out of 100 points.

Two standardized data collection forms were developed for each patient: one
for clinical and paraclinical data (age, sex, functional symptoms, ECG and echo-
cardiographic findings, and intraoperative data), and the other for pre- and post-
operative quality-of-life assessment. Data were entered using Sphinx software and
analyzed with SPSS (version 23). Descriptive analyses were performed, and com-
parisons between the MVR and MVr groups were conducted using appropriate
statistical tests, including Student’s ¢ test for quantitative variables and the Wil-

coxon test for paired score comparisons.

3. Results

3.1. Population Characteristics and Operative Data

Among the 60 patients included in the study, 34 (56.7%) underwent mitral valve
replacement (MVR), including 31 with a mechanical prosthesis and 3 with a bio-
prosthesis. The remaining 26 patients (43.3%) underwent mitral valve repair
(MVr). The mean age at the time of surgery was 12 years (range: 6 - 17 years),
whereas at postoperative assessment—performed after a mean follow-up of 4
years—the mean age was 16 years (range: 9 - 21 years). The median age was 13
years (range: 10 - 17 years) in the MVR group and 11 years (range: 10 - 16 years)
in the MVr group. Sex distribution showed a slight female predominance (51.7%),
with a male-to-female ratio of 0.9. Postoperative outcomes were uncomplicated
in 40 patients (66.7%), including 21 cases in the MVR group (61.8%) and 19 cases
in the MVr group (73.1%). Hemodynamic complications occurred in 5 patients
after MVR (14.7%) and in 4 after MVr (15.4%). Postoperative infections were re-
ported in 2 patients in the MVR group (5.8%) and in 1 patient in the MVr group

(3.8%). Rhythm or conduction disturbances were documented in 5 patients after
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MVR (14.7%) and in 2 patients after MVr (7.7%). A single case of pericardial ef-
fusion was also observed in the MVR group. Overall, six patients (10%) experi-
enced postoperative dyspnea, including 5 in the MVR group and 1 in the MVr
group, most commonly classified as NYHA functional class I-II. Other residual
symptoms, such as palpitations and chest pain, were reported in 7 patients (4
MVR, 3 MVr). At discharge, the most frequently prescribed treatments were an-
giotensin-converting enzyme inhibitors (ACE inhibitors) (78.3%), diuretics
(71.7%), and iron supplementation (70%). Antibiotic therapy was initiated in 16
patients (26.7%), analgesics in 14 (23.3%), and oral anticoagulation with vitamin
K antagonists in 37 patients (61.7%). Among the latter, 5 patients (13.5%) experi-
enced at least one minor hemorrhagic event (epistaxis or gingival bleeding). Reg-
ular cardiology follow-up was ensured for 54 patients (90%), including at least one
annual consultation. The electrocardiogram (ECG) was normal in 25 patients
(41.7%), including 17 in the MVR group and 8 in the MVr group. Conversely, 35
patients (58.3%) showed ECG abnormalities (rhythm, conduction, or repolariza-
tion disorders), which were more frequent in the MVr group (24 cases, 68.5%)
than in the MVR group (11 cases, 31.4%). On echocardiography, the mean post-
operative left ventricular ejection fraction (LVEF) was 66.2% in the MVr group
compared with 62.7% in the MVR group. Persistent pulmonary arterial hyperten-
sion (PAH) was observed in 4 patients, including 2 in the MVr group and 2 in the
MVR group. The mean TAPSE (an index of right ventricular function) was 20.9
mm in the MVr group versus 15.9 mm in the MVR group.

3.2. Quality of Life Assessment (Table 1 and Table 2)

Analysis of quality-of-life scores showed a significant improvement in both
groups after surgery. In the MVR group, the mean global score increased from
42.35 to 73.73 points (+31.38). In the MVTr group, scores increased from 40.19 to
72.61 points (+32.42). However, direct comparison between the two surgical tech-
niques showed no statistically significant difference in total QoL score, either pre-
operatively (p = 0.348) or postoperatively (p = 0.608). Regarding perceived global
health status (Q1), scores improved from 1.09 to 3.03 in the MVR group and from
1.04 to 2.92 in the MVTr group, reflecting a marked improvement from a health
status perceived as “poor/fair” to “good/excellent”, preoperative scores were sim-
ilar between groups (p = 0.668), and no significant difference was observed post-
operatively (p = 0.293). Similar improvements were observed in vitality (Q2),
physical autonomy (Q3), social functioning (Q7), pain (Q8), and perceived future
health (Q10). Postoperative comparisons between MVR and MV revealed no sta-
tistically significant differences for these domains (all p > 0.05), despite numeri-
cally higher scores in the MVR group for certain dimensions.

Dyspnea (Q4), assessed according to the NYHA classification and scored on a
1 - 4 scale (higher scores indicating better functional status), showed a statistically
significant difference between groups preoperatively (p < 0.001). The MVR group
had a higher baseline mean score than the MVr group (3.91 vs 2.96), indicating
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Table 1. Comparison of quality of life before MVR and MVr.

Mean before MVR Mean before MVr

Quality-of-life assessment questions [min - max] [min - max] P-value
Q1: Global health status 1.09 [1 - 3] 1.04 [1 - 2] 0.668
Q2: Vitality 1.24 [1 - 3] 1.15[1 - 2] 0.651
Q3: Physical autonomy 14.15 [11 - 20] 14 [10 - 19] 0.194
Q4: Dyspnea 3.91 (3 -4] 2.96 (2 - 4] 0.000
Qb5: Physical capacity 4.18 [3 - 8] 3.85[3 - 5] 0.520
Q6: Emotional status 4.1[3-5] 3.88 [1-6] 0.071
Q7: Social functioning 1.15 [1 - 2] 1.23 [1 - 3] 0.510
Q8: Pain 321[2-4] 3.19[2-5] 0.639
Q9: Dynamism 7.4 [6-18] 6.88 [6 - 9] 0.868
Q10: Perceived future health 2[2-2] 2[2-2] NA

Total 42.35 [35 - 54] 40.19 [33-48]  0.348

Table 2. Comparison of quality of life after MVR and M Vr.

Mean after MVR Mean after MVr

Quality-of-life assessment questions [min - max] [min - max] P-value
Q1: Global health status 3.03 [2-6] 2.92 [1 - 4] 0.293
Q2: Vitality 2.97 [2 - 3] 2.92[1-3] 0.355
Q3: Physical autonomy 21.82 [15 - 24] 21.38 [9 - 24] 0.144
Q4: Dyspnea 3.91 (3 -4] 3.92 (2 -4] 0.162
Qb5: Physical capacity 5.29 [3 - 6] 4.96 [3 - 6] 0.110
Q6: Emotional status 5.44 [3 - 6] 5.15[1 - 6] 0.216
Q7: Social functioning 2.88 [2 - 3] 2.81[1 - 3] 0.514
Q8: Pain 5.94 [4 - 6] 5.81[3 - 6] 0.502
Q9: Dynamism 17 [6 - 19] 17.08 [9 - 18] 0.748
Q10: Perceived future health 3.44 [2 - 4] 3.65 [2 - 13] 0.541

Total 73.73 [56 - 79] 72.61 [40 - 87] 0.608

less severe dyspnea in the MVR group before surgery. Postoperatively, mean dysp-
nea scores increased to 3.91 in the MVR group and 3.92 in the MVr group, with
no statistically significant difference between the two techniques at follow-up (p
= 0.162). Within-group analysis showed no significant change in the MVR group
(3.91 to 3.91), consistent with a ceiling effect, whereas the MVr group demon-
strated a marked increase from 2.96 to 3.92, reflecting significant functional im-
provement. Physical capacity (Q5) scores increased from 4.18 to 5.29 in the MVR
group and from 3.85 to 4.96 in the MVr group. However, no statistically signifi-
cant difference was observed between the two techniques either preoperatively (p

= 0.520) or postoperatively (p = 0.110).
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Emotional status (Q6) improved from 4.1 to 5.44 in the MVR group and from
3.88 to 5.15 in the MVr group, with no significant intergroup difference before
surgery (p = 0.071) or after surgery (p = 0.216). Similarly, dynamism (Q9) in-
creased markedly in both groups, from 7.4 to 17.00 points in the MVR group and
from 6.88 to 17.08 points in the MVr group, without significant differences be-
tween groups preoperatively (p = 0.868) or postoperatively (p = 0.748). Detailed
comparisons of quality-of-life scores for each dimension before and after surgery

are presented in Table 1 and Table 2.

3. Discussion

In our series, the mean age at the time of surgical intervention was 12 + 3 years
(range: 6 - 17 years), which is substantially younger than that reported by Diagne
et al. [1] in Senegal (30 £ 11 years), whose study focused on an adult population.
These findings also contrast with those of Coulibaly in Mali [2], who reported a
mean age of 25.2 + 11.5 years. The predominance of patients aged 15 to 19 years
(68.3%) reflects the peak incidence of symptomatic valvular heart disease during
adolescence. This age profile, frequently observed in African series [1]-[4], is
mainly explained by the high prevalence of rheumatic heart disease on the conti-
nent. The tendency to favor mitral valve repair (MVr) in younger children partly
accounts for the higher mean age observed in the mitral valve replacement (MVR)
group. In contrast, in industrialized countries, degenerative valvular diseases pre-
dominate, with a mean age at surgery generally exceeding 48 years [5] [6]. In our
study, age was not identified as a factor influencing postoperative quality of life.
Sex distribution showed a slight female predominance (51.7%), consistent with
findings from other studies conducted in sub-Saharan Africa [1] [2] [7]-[10]. This
pattern contrasts with Western series, in which surgically treated patients are pre-
dominantly male [6]. From a surgical standpoint, the majority of patients in our
study underwent mitral valve replacement (MVR) (56.7%), with a marked pre-
dominance of mechanical prostheses (91.2%). This preference is largely explained
by economic considerations and the desire to minimize the need for reinterven-
tion. Diagne [1] reported similar findings, with 70% of patients undergoing MVR,
predominantly with mechanical valves. In contrast, Coulibaly [2] reported a
slightly higher proportion of valve replacements, illustrating variations in surgical
strategy depending on local contexts. Postoperative ECG abnormalities were more
frequent in the MVr group (68.5%) than in the MVR group (31.4%), a finding that
appears paradoxical given that replacement is typically performed in more ad-
vanced disease. This difference may be explained by the greater surgical manipu-
lation involved in valve repair (particularly annuloplasty and subvalvular recon-
struction) which may increase the risk of conduction tissue irritation near the atri-
oventricular junction. Additionally, patients undergoing repair may have had bet-
ter-preserved myocardial function, allowing rhythm disturbances to be more
readily detected, whereas advanced remodeling in replacement cases may mask

such abnormalities. Pre-existing but previously silent conduction disturbances
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may also have become apparent during systematic postoperative monitoring. Alt-
hough most abnormalities were clinically mild, further prospective electrophysi-
ological studies are needed to clarify their long-term significance. Similar obser-
vations have been reported in other Senegalese series [3] [4] and warrant further
investigation regarding their prognostic significance. On echocardiography, the
mean left ventricular ejection fraction (LVEF) was slightly higher in the MVr
group (66.2%) than in the MVR group (62.7%), suggesting better preservation of
systolic function in patients who underwent mitral valve repair. These findings
are consistent with those reported by Diagne et al. [1], who observed a mean post-
operative LVEF of 65.59%.

Quality-of-life (QoL) assessment demonstrated a significant improvement in
scores in both groups, with no statistically significant difference between mitral
valve repair (MVr) and mitral valve replacement (MVR). Dimensions such as per-
ceived future health, vitality, physical autonomy, social functioning, and pain all
showed postoperative improvement. These findings are consistent with those re-
ported by Diagne [1], who observed significant improvements across several do-
mains, particularly vitality, pain, and social relationships, with scores increasing
from 1.87 to 2.89, 4.19 to 5.67, and 2.69 to 2.86 on their respective scales.

Similarly, the study by Paul S. Myles [11] provides additional support for these
observations, reporting significant postoperative increases in vitality (48 to 66),
social functioning (63 to 81), bodily pain (62 to 100), and mental health (73 to 81),
all expressed on a 100-point scale. Regarding perceived global health status (Q1),
scores increased from 1.09 to 3.03 after MVR and from 1.04 to 2.92 after MVr (on
a 4-point scale), reflecting a marked improvement that was slightly more pro-
nounced in the MVR group. These results are comparable to those reported by
Diagne [1], who noted an increase from 1.39 to 3.26.

Dyspnea (Q4), assessed according to the NYHA classification, showed a notable
improvement, with mean scores increasing to approximately 3.91 - 3.92 (NYHA
class I-II) in both groups, in line with the findings of Diagne [1], who reported an
improvement from a mean of 2.47 to 3.87. For physical capacity (Q5), scores in-
creased from 4.18 to 5.29 in the MVR group and from 3.85 to 4.96 in the MVr
group (on a maximum scale of 6 points), indicating a more pronounced improve-
ment among patients who underwent valve replacement. Diagne [1] reported a
similar progression (4.89 to 6.61 on an 8-point scale), as did Myles [11], who ob-
served an increase from 51 to 72 on a 100-point scale.

Regarding emotional status (Q6), scores improved from 4.1 to 5.44 after MVR
and from 3.88 to 5.15 after MVr, again showing a slight advantage in the MVR
group. Diagne [1] reported a comparable improvement (4.11 to 5.19), while Myles
[11] observed an increase from 55 to 73 in the emotional role dimension. It should
be noted, however, that our study did not assess certain key aspects of quality of
life, such as school or social reintegration, which remain insufficiently docu-
mented in African studies involving children with valvular prostheses. The pre-

operative quality-of-life assessment relied on retrospective recall, collected after a
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mean follow-up of four years. This introduces a potential recall bias, particularly
in emotional and subjective domains, which may have influenced the accuracy of
preoperative QoL scores. However, the standardized questionnaire and structured
interview methodology were designed to mitigate this bias. In addition, the attri-
tion rate may have introduced survivorship bias, as only patients alive and reach-
able at follow-up were included in the QoL assessment. Consequently, the ana-
lyzed population may represent a subset with more favorable postoperative tra-

jectories, potentially leading to an overestimation of quality-of-life improvement.

4. Conclusion

This study assessed changes in quality of life after mitral valve surgery in an ex-
clusively pediatric cohort treated at the Cuomo Pediatric Cardiology Center in
Dakar between 2017 and 2019. Using an adapted SF-36 questionnaire, we demon-
strated a significant improvement in quality of life after both mitral valve repair
(MVr) and mitral valve replacement (MVR). Score improvements involved nearly
all evaluated dimensions, including global health status, vitality, autonomy, phys-
ical capacity, emotional status, social functioning, pain, dynamism, and perceived
future health. Improvements in vitality were observed in both groups. While the
MVR group exhibited numerically higher postoperative scores, no statistically sig-
nificant difference was found between MVR and MVr (p = 0.355), indicating com-
parable functional recovery. Both MVR and MVr were associated with significant
improvements in physical autonomy and emotional status, with no statistically
significant difference between techniques. In contrast, dyspnea improved more
markedly in the MVr group and represented the only domain in which the MVR
group did not demonstrate a significant within-group change. These findings con-
firm that mitral valve surgery improves quality of life in children, with different
patterns of recovery depending on the surgical technique. However, no statisti-
cally significant overall difference was observed between the two groups after a
mean follow-up of four years. Surgical strategy should therefore be guided pri-
marily by anatomical characteristics, technical feasibility, and the patient’s specific
clinical context. A total of 22 patients (23%) were lost to follow-up, and 13 (13.7%)
died before postoperative assessment. This attrition rate may introduce selection
bias, potentially overestimating the observed improvements in QoL. Nonetheless,
the relatively high follow-up rate (63.2%) and exclusion of cognitively impaired
individuals were necessary to preserve the validity of self-reported outcomes.
Furthermore, the relationship between changes in quality of life and electrocar-
diographic or echocardiographic abnormalities requires further investigation.
The paradoxically higher rate of postoperative ECG abnormalities in the MVr
group (68.5% vs 31.4% in MVR) may reflect pre-existing conduction anomalies
not resolved by repair, or surgical trauma in anatomically complex repairs. Alter-
natively, some children selected for repair may have had subtle conduction abnor-
malities undetected prior to surgery. Further electrophysiologic studies are war-

ranted to elucidate this observation and its prognostic implications. Large-scale
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multicenter studies are needed to refine these findings and to identify predictors

of optimal quality-of-life recovery after mitral valve surgery in the pediatric pop-

ulation.
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