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Abstract 
Background: Although non-thrombogenic surgery is advocated over me-
chanical replacement in underserved populations, long term comparative data 
have been scarce in the medical literature. Our paper reviews the outcomes of 
mechanical mitral replacement (MVR) versus repair (MVr) in a Central Afri-
can institution over a 14-year period. Patients and Methods: We retrospec-
tively analyzed patients undergoing mitral valve surgery between February 
2010 and December 2024. Patients were grouped as mechanical MVR or MVr. 
Patient’s demographics and clinical variables were analyzed. Kaplan-Meier 
analyses assessed overall survival and freedom from reoperation, hemorrhagic 
events, neurologic events, and recurrent mitral dysfunction. Groups were 
compared with the log-rank test. Baseline heterogeneity was assessed using p-
values and standardized mean differences (SMD). Results: a total of 231 pa-
tients were included (MVR, n = 150 vs MVr, n = 81). The median age (years) 
at surgery was 27.1 (16.5 - 40.0) and 31.0 (16.0 - 40.6) years for MVR and MVr 
respectively (p = 0.65). There was female predominance with a sex ratio of 
0.76. Rheumatic disease was the predominant etiology in both groups (MVR: 
80.6% vs MVr: 76.5%, p = 0.34). Mitral regurgitation (MR) was the common-
est lesion in MVr group (97.5% vs 68.7%). The 30-day mortality was 5.1% (n 
= 12/231; MVR = 8/150, 5.3%; MVr = 4/81, 4.9%). Follow-up represented ap-
proximately 1585 patient-years. Kaplan-Meier overall survival at 5 and 10 
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years was 83.6 ± 2.8% and 74.6 ± 2.7% after mechanical MVR versus 87.3 ± 
4.5%, and 78.1 ± 5.2% after MVr (p = 0.29). Freedom from reoperation at 5 
and 10 years was 98.8 ± 1.8% and 97.1 ± 2.4% after MVR versus 97.2 ± 2.6% 
and 95.1 ± 2.9% after MVr. Freedom from hemorrhagic events at 5 and 10 
years was 78.7 ± 7.2%% and 72.0 ± 3.0 % after MVR versus 97.1 ± 7.6% after 
MVr. Freedom from stroke at 5 and 10 years was 94.2 ± 6.8% and 87.8 ± 2.1% 
after MVR versus 100% after MVr. In the MVr group, freedom from recurrent 
mitral dysfunction (MR > 2+ or > moderate stenosis) at 5, and 10 years was 
97.1 ± 1.8%, and 76.7 ± 3.1%, respectively. Conclusions: Mitral repair, when 
compared to mechanical replacement seems to provide better outcomes in 
terms of survival and valve related events even in a predominant rheumatic 
population. 
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1. Introduction 

Mitral valve disease is the commonest indication for valve surgery in rheumatic 
etiology, affecting a countless number of young patients in developing countries 
[1] [2]. Although controversial, mitral valve repair (MVr) and biological prosthe-
ses have been promoted in underserved populations where the risks from inade-
quate anticoagulation intake [3] [4] after mechanical mitral replacement (MVR) 
where thought to be prohibitive. 

However, despite the potential advantages of MVr over MVR, including low 
operative risk, low thrombogenicity and a better survival [5] [6], suboptimal re-
sults in rheumatic heart disease (RHD) patients have limited his acceptance in the 
surgical communities [7] [8]. In fact, with the exception of few specialized centers 
reporting improved outcomes with heterogenous techniques of MVr in rheumatic 
patients [9]-[11], the rate of MVr in RHD remains globally low and has scarcely 
improved over the past decades [12] [13], due to the complexity of repair tech-
niques and the progressive nature of RHD which strongly impacts the repair du-
rability. 

On the other hand, unexpected data with new generation mechanical prosthesis 
in developing countries [14]-[16] have re-centered the debate, questioning as to 
whether accurate prosthesis selection and educational policies improving patient’s 
compliance could overcome the unpredictability in rheumatic MVr. 

The current study reviews the outcomes of Mechanical Mitral replacement ver-
sus repair in our institution over a 14-year period. 

2. Patients and Methods 

From February 2010 and December 2024, a total of two hundred and thirty-one 
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(n = 231) patients had undergone mitral valve surgery at our institution. One hun-
dred and fifty (MVR, n = 150) had mechanical mitral replacement whereas eighty-
one had mitral repair (MVr, n = 81). Patients with associated procedures for tri-
cuspid disease (organic or functional) were included whereas those with concom-
itant aortic valve surgery, coronary disease, aortic aneurysms were excluded from 
the study. 

2.1. Endpoints 

The primary endpoint was all-cause mortality. Secondary endpoints included: re-
operation, hemorrhagic (major bleeding requiring hospitalization, transfusion, or 
causing death) and neurologic events (stroke or transient ischemic attack) and 
recurrent mitral valve dysfunction. Recurrent mitral dysfunction was defined as: 
mitral regurgitation > moderate (≥2+) or mitral stenosis with mean gradient ≥ 8 
mmHg. 

All endpoints were adjudicated based on clinical records and echocardio-
graphic findings. 

2.2. Ethical Approval 

This study was approved by the Institutional Review Board of the Shisong Cardiac 
Center. Given the retrospective nature of the study and the use of anonymized 
data, the requirement for individual informed consent was waived. 

2.3. Preoperative Assessment and Indication for Surgery 

All the patients underwent two-dimensional transthoracic echocardiography at 
the time of their admission. The routine echocardiography evaluation included 
the assessment of cardiac parameters (ventricular dimensions and contractility, 
pulmonary hypertension, etc…) and accurate analysis of mitral valve anatomy 
and function to define the valve etiology and orient the surgical approach. The 
indications for Mitral surgery were made following a case discussion by a joint 
team of Cardiologists, cardiac surgeons and anesthesiologists. Considering the so-
cio-cultural nature of our environment, the patient global compliance was as-
sessed through inclusive discussions with patients and family before each surgical 
procedure. 

2.4. Surgical Technique 

A standard median sternotomy was performed in all the patients. Cardiopulmo-
nary Bypass was established through a conventional ascending aorta and selective 
bi-caval cannulation. Cardioplegic solutions (warm blood or crystalloid) for my-
ocardial protection were chosen based on surgeon’s preference. Following a stand-
ard left atriotomy, a careful valve analysis was performed and the decision to re-
pair or not the valve was taken by the senior surgeon. Basically, the choice between 
MVr and MVR was based on a combination of anatomical, clinical, and contex-
tual factors. MVr was preferentially attempted in patients with predominant mi-
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tral regurgitation, preserved leaflet mobility and limited calcification and favora-
ble subvalvular apparatus. MVR was favored in cases with severe leaflet fibrosis or 
calcification such as mixed lesions and severe stenosis with advanced rheumatic 
involvement with restricted mobility. Failed repair attempts (conversion from 
MVr to MVR intraoperatively) were analyzed within the MVR group according 
to an intention-to-treat principle. 

Mechanical valves models and prosthetic rings (flexible, semirigid, rigid) were 
chosen based mainly on availability at the time of the procedure. 

The ventriculo-annular continuity was preserved in MVR by leaving the poste-
rior mitral leaflet whenever possible or by implanting artificial PTFE chords. MVr 
techniques included: prosthetic ring annuloplasty, artificial PTFE chords implan-
tation, commissurotomy, leaflet shaving, leaflet pericardial patch enlargement, 
papillary muscle splitting and secondary chords cutting. 

Intra-operative Trans-esophageal Echocardiography was used in all the cases. 
Residual MR ≤ 2 was tolerated in patients who had MVr whereas detected in-
traoperative perivalvular leak required aggressive correction in MVR patients. 

2.5. Follow-Up 

A postoperative anticoagulation regimen with acenocumarol (Sintrom ®) was rec-
ommended in all the patients. The anticoagulation was initiated whenever possi-
ble from the first postoperative day with a targeted International Normalized Ra-
tio (INR) between 2.5 and 3.5 for MVR and 2.0 to 3.0 for MVr patients. Concom-
itantly, a bridging anticoagulant therapy was started with subcutaneous injections 
of low-molecular weight heparin (Clexane, SANOFI: 60 - 100 UI/kg twice daily) 
until the targeted INR was reached or as substitute therapy in cases oral anticoag-
ulation was no immediately achievable (i.e. patients with prolonged mechanical 
ventilation). Oral anticoagulation was recommended for three months after dis-
charge in MVr patients whereas lifelong anticoagulation was strictly advocated to 
MVR group. In the MVr group, however, anticoagulation was prolonged beyond 
3 months in those with atrial fibrillation (6.4% in the MVr group at follow-up). 

Transthoracic echocardiograms were performed at discharge in all the cases 
and during follow-up in our institution. Patients living in remotes areas were re-
viewed during our external screening campaigns or by collaborating physicians 
and cardiologists. A monthly INR control was recommended in all the patients 
whenever possible. 

Data were retrospectively collected from institutional surgical registries, oper-
ative reports, hospital medical records, and echocardiographic databases. Follow-
up data were obtained through outpatient visits, institutional echocardiographic 
evaluations, external outreach campaigns, and communication with referring car-
diologists. The median follow-up duration was approximately 7.0 years; follow-
up represented 1,585 patient-years. Follow-up completeness was 89%. Patients 
lost to follow-up (11%) were censored at the date of last contact. Variables with 
missing data were analyzed using available-case analysis without imputation, 
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given the retrospective design. Sensitivity analyses confirmed that missingness did 
not materially alter outcome estimates. 

2.6. Statistical Analysis 

Continuous variables were summarized as median [interquartile range] and com-
pared using the Mann-Whitney U test. Categorical variables were summarized as 
n (%) and compared using the chi-square test or Fisher’s exact test, as appropriate. 
Kaplan-Meier methods were used to estimate time-to-event outcomes, with com-
parisons by the log-rank test. In addition to p-values, standardized mean differ-
ences (SMDs) were reported to quantify baseline imbalance between the groups, 
as SMDs provide a sample-size independent measure of heterogeneity and help 
identify clinically meaningful differences. 

To account for baseline differences, multivariable Cox proportional hazards 
models were constructed for survival and major adverse events, adjusting for clin-
ically relevant covariates including age, sex, NYHA class, atrial fibrillation, lesion 
type, and concomitant tricuspid surgery. Proportional hazards assumptions were 
verified using Schoenfeld residuals. 

3. Results 
3.1. Patients and Operative Data 

Of the 231 patients of the study, 91 were male with a sex ratio of 0.76. The mean 
age of the whole cohort was 29.1 years (IQR, 16.1 - 40.6). The mean ages in MVR 
and MVr groups were 27.1 (IQR, 16.5 - 40.0) and 31.0 (IQR, 16.0 - 40.7) years 
respectively (p = 0.65). Rheumatic disease was the commonest etiology in both 
groups (MVR: 80.6% vs MVr: 76.5%, p = 0.34). Mitral regurgitation was the pre-
dominant lesion with a higher rate in MVr group (97.5 % vs 68.0 %) (Table 1 & 
Table 2). 

 
Table 1. Patient’s demographics. 

Variable MVR (n = 150) MVr (n = 81) p value SMD 

Age (years), median (IQR) 27.1 (16.5 - 40.0) 31 (16.0 - 40.6) 0.653 −0.1007748 

Male Sex, n (%) 61 (40.7) 30 (37.0) 0.667 0.24391352 

BSA (m2), median (IQR) 1.6 (1.4 - 1.8) 1.7 (1.3 - 1.9) 0.862 0.18735912 

Rheumatic etiology, n (%) 126 (80.6) 62 (76.5%) 0.341 0.67855217 

Mitral lesion, n (%)     

Mitral regurgitation 102 (68.0) 79 (97.5)   

Mitral stenosis 25(16.6) 1 (1.2)   

Mixed lesion 23 (15.3) 1 (1.2)   

NYHA Class ≥ III 131 (87.3) 47 (58.0) 0.362 - 

LVEF, %, median, (IQR) 63.3 (50.1 - 73.2) 59.6 (50.1 - 74.1) 0.5220 −0.110201 

LVEDD (mm), median, (IQR) 52.0 (45.3 - 64.0) 52.9 (50.2 - 64.8) 0.322 −0.2200115 
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Continued 

LVESD (mm), median, (IQR) 32.0 (27.5 - 39.6) 33.0 (27.0 - 45.0) 0.542 −0.2869756 

PAPs (mmHg), median, (IQR) 65.8 (55.5 - 80.0) 72.3 (61.5 - 85.5) 0.275 −0.2947328 

Atrial Fibrillation, n (%) 31 (22.6) 6 (10.3) 0.05  

Previous Cardiac Surgery 2 (1.3) - -  

EuroScore II, mean ± SD 1.58 ± 0.7 1.77 ± 0.7 0.21  

Note: MVR: mitral replacement; MVr: mitral repair; BSA: body surface area; NYHA: New York Heart Association; LVEF: left 
ventricular ejection fraction; LVEDD: left ventricular end diastolic diameter; LVESD: left ventricular end systolic diameter; PAPs: 
pulmonary artery pressure in systole. 

 
Table 2. Operative data. 

Variable MVR (n = 150) MVr (n = 81) p-value SMD 

CPB Time (min) median (range) 112.7 (65.1 - 139.0) 132.0 (95.2 - 175.0) <0.001 −0.5554469 

X-Clamp Time (min), median (range) 72 (32.5 - 98.5) 63.3 (50.1 - 132.2) <0.001 −0.5916949 

Concomitant tricuspid valve surgery, n (%) 63/150 (42%) 46/81 (56.7%) 0.643  

Complications     

Chest reexploration for bleeding 14 (9.3) 5 (6.1)   

LCOS 31 (20.6) 16 (19.7)   

Mechanical, ventilation, mean ± SD 9.7 ± 9.4 hours 11.3 ± 12.0 hours 0.551  

ICU Stay (days), median (range) 2.6 (1.9 - 6.0) 2.5 (1.8 - 5.5) 0.904  

Hospital Stay, days 15.9 (6.0 - 22.1) 16.3 (7.1 - 20.8) 0.475  

30-day Mortality, n (%) 8 (5.3%) 4 (4.9%) -  

Note: MVR: mitral replacement; MVr: mitral repair; CPB: cardiopulmonary bypass; X-clamp: cross-clamp. ICU: intensive care unit. 

 
Table 3. Surgical data. 

MVR (n = 150) MVr (n = 81) 

Prosthetic valves sizes: 
(1) 23 mm (5/10, 3.3%) 
(2) 25 mm (118/150, 78.6%) 
(3) 27 mm (21/150, 14.0%) 
(4) 31 mm (6/150, 4.0%) 

Valve repair techniques: 
(1) Ring annuloplasty: 78/81 (96.2%) 
(2) Leaflet patch enlargement :14/81 (17.2%) 
(3) Commissurotomy: 10/81 (12.3%) 
(4) Artificial chord implantation: 12/81 
(14.8%) 

Prosthetic valves models: 
(1) On-X valves: 141/150 (97.8%) 
(2) Others: 9/150 (2.1%) 

Chordal preservation/reimplanation: 
(1) 71.3% Type of ring annuloplasty: 

(1) Rigid/Semi-rigid: 52/78 (66.6%) 
(2) Flexible: 22/78 (28.2%) 
(3) Pericardial band: 4/78 (5.1%) Failed MVr attempt: 

(1) 12/150 (8.0 %) 
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The On-X mechanical valve model was implanted in 97.8 % (n = 141/150 pa-
tients) of the patients who underwent MVR, with 98.2% all the valves’ sizes being 
of adult size (≥25 mm). Prosthetic valves sizes extracted from operative descrip-
tions are reported in Table 3. 

An annuloplasty technique was used in 96.2% (n = 78/81) of patients in the 
MVr group. Ring models were: rigid or semi-rigid (66.6%) (Carpentier-Edwards, 
Medtronic Future Band), flexible (28.2%) (MRS system, Vascutek) and pericardial 
band (5.1%). 

Concomitant tricuspid procedures were identified in 109 patients (44.1%), and 
were more frequent in the MVr group (46/81, 56.7%) than in the MVR group 
(63/150, 42.0%). 

The median cardiopulmonary bypass and cross-clamping duration for MVR 
were 112.7 (65.1 - 139.0) and 72 (32.5 - 98.5) minutes, and 132.0 (95.2 - 175.0) and 
63.3 (50.1 - 132.2) minutes for MVr respectively. 

3.2. In Hospital Outcomes 

The 30-day mortality for the whole cohort was 5.1 % (12/231; MVR = 8/150, 5.3%; 
MVr = 4/81, 4.9%). The commonest cause of death was postoperative low cardiac 
output syndrome occurring in seven patients (MVR = 4; MVr = 3). Other causes 
of death were pneumonia (n = 2), acute renal failure (n = 1), pulmonary embolism 
(n = 1) and sudden death (n = 1). No significant differences were found between 
the groups regarding the intensive care unit (2.6 vs 2.5 days, p = 0.90) and hospital 
stay (15.9 vs 16.3, p = 0.47). 

3.3. Late Outcomes 

 
Figure 1. Kaplan-Meier estimate of overall survival. 

 
The survival rates at 5 and 10-year were 83.6 ± 2.8% and 74.6 ± 2.7% for MVR 
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and 87.3 ± 4.5% vs 78.1 ± 5.2% for MVr respectively (Figure 1). No significant 
differences were detected at Log-rank test between groups (p = 0.29). The estimate 
5 and 10 year freedom from reoperation rates were 98.8 ± 1.8% and 97.1 ± 2.4% 
in the MVR group and 97.2 ± 2.6% and 95.1 ± 2.9% in the MVr group (p = 0.06) 
(Figure 2). 

 

 
Figure 2. Kaplan-Meier estimate of freedom from reoperation. 

 
The 5 and 10-year overall freedom from hemorrhagic events was 78.7 ± 7.2 and 

72.0 ± 3.0% for MVR, and 97.1 ± 7.6% (5 and 10-year) for MVr respectively (p < 
0.001) (Figure 3). The 5 and 10-year freedom from stroke was 94.2 ± 6.8 and 87.8 
± 2.1% for MVR, and 100% (5 and 10-year) for MVr respectively (Figure 4). 

 

 
Figure 3. Kaplan-Meier estimate of freedom from hemorrhagic events. 
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Figure 4. Kaplan-Meier estimate of freedom from stroke. 

3.4. Echocardiography and Functional Results at Follow-Up 

The overall freedom from mitral dysfunction (MR > 2+ or > moderate stenosis) 
in MVr patients was 97.1 ± 1.8% and 76.7 ± 3.1% at 5 and 10-year respectively 
(Figure 5). 

 

 
Figure 5. Kaplan-Meier freedom from recurrent mitral dysfunction (regurgitation > 2+ 
or > mild stenosis) in MVr group. 

3.5. Multivariate Analysis 

On multivariable Cox regression analysis (Table 4), there was no significant dif-
ference in long-term survival between MVr and MVR (hazard ratio [HR] 0.88, 
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95% confidence interval [CI] 0.54 - 1.42; p = 0.60). MVr was associated with a 
significantly lower risk of hemorrhagic events (HR 0.32, 95% CI 0.18 - 0.71; p = 
0.003) and neurologic events (HR 0.41, 95% CI 0.19 - 0.89; p = 0.02). 

 
Table 4. Multivariate Cox regression analysis. 

Outcome HR (MVr vs MVR) 95% CI p-value 

Overall survivall 0.88 0.54 - 1.42 0.60 

Hemorrhagic events 0.32 0.18 - 0.71 0.003 

Stroke 0.41 0.19 - 0.89 0.02 

Reoperation 1.68 0.72 - 392 0.23 

4. Discussion 

This study reports long-term comparative outcomes of MVR versus MVr in a pre-
dominantly rheumatic population in a sub-Saharan institution. The main findings 
are that long-term survival was broadly comparable between strategies, while 
MVR carried a higher burden of anticoagulation-related events, and MVr showed 
late structural failure in a subset of patients, leading to a higher reoperation rate. 

In our experience, the surgical option was determined by both valvular lesions 
and context-specific constraints [14]. Replacement was frequently performed in 
patients with more advanced remodeling and mixed lesions, while repair cohorts 
are often more anatomically favorable as those with pure valvular regurgitation 
with preserved leaflets pliability. MVr rates were also affected by the limited ability 
to guarantee timely access to redo surgery, largely due to financial and sociocul-
tural barriers. In this context, replacement may be preferred as a risk-averse strat-
egy to reduce late valve failure and reoperation. As its the case for degenerative 
MR, the volume of MVr also depended on surgeon expertise in rheumatic valve 
surgery [17] [18]. This was particularly seen in the early period of our program, 
where some visiting teams with limited experience to rheumatic repair techniques 
had almost none performed MVr as compared to others. Lastly but not the least, 
favorable reports from MVR series from underserved communities [15] [16], have 
potentially influenced our surgical strategy. In fact, contemporary results from 
our earlier experience that supported the practicability of mechanical prostheses 
in carefully managed patients has certainly reinforced confidence in their implan-
tation in our population [14]. 

Operative mortality was 5.3 % and 4.9% after MVR and MVr respectively. Alt-
hough that was similar to various series from LMICS reporting in-hospital mor-
tality rates between 6.7% and 10.8% [7] [19], lower rates [20] were reported in 
high volume SSA institutions (2.6%) as from the STS and EACTS databases [13] 
[21]. Beside team expertise, cross-study comparison in mortality rates should con-
sider substantial differences in baseline risk profile as patients in LMICS despite 
being younger, often present late, with advanced heart failure and other comor-
bidities such as anemia and malnutrition [22] [23]. 
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At follow-up, major adverse events—particularly hemorrhage and stroke—
were more frequent after MVR, emphasizing the clinical impact of anticoagula-
tion exposure in low-resource settings and the need for structured monitoring 
systems. Although patient adherence may be higher than traditionally assumed, 
socioeconomic barriers and inconsistent INR surveillance remain major chal-
lenges [3] [4]. 

MVr avoids lifelong anticoagulation, but durability in rheumatic disease re-
mains limited. Indeed, freedom from reoperation appeared lower compared to 
MVR. However, this does not reflect the repair durability which might be shorter 
than reported, giving a limited access to Redo surgery. In fact, freedom from val-
vular dysfunction (recurrent MR2+ or MS) was a better indicator and reported 
more higher occurrence as compared to reoperation. Recurrent dysfunction fol-
lowing MVr was mainly due to progressive rheumatic activity with fibrosis, leaflet 
restriction, and late stenotic evolution as previously described by others [24]. That 
was worsened by the absence of postoperative antibiotic prophylaxis strategy in 
the majority of MVr patients. Others factors for late failure were annular growth-
related mismatch—especially in younger patients with the use of rigid rings that 
could have contributed to late functional stenosis. 

Overall, these findings support a repair-oriented strategy whenever anatomi-
cally feasible, particularly in young rheumatic populations, but only within pro-
grams able to ensure long-term surveillance and timely reintervention. When 
redo access is uncertain, procedural decision-making must integrate not only 
valve anatomy but also the realistic feasibility of follow-up and rescue pathways. 

This study is limited by its retrospective, single-center, non-randomized design, 
with potential selection bias. Several baseline and echocardiographic variables 
were incompletely captured, and prosthesis characteristics were inconsistently re-
ported from operative free-text descriptions. 

In conclusion, in this predominantly rheumatic population, mitral valve repair 
and mechanical replacement achieved comparable long-term survival. However, 
MVr was associated with significantly fewer anticoagulation-related complica-
tions, at the expense of increased late valve dysfunction. Surgical decision-making 
should therefore balance anatomical feasibility with the capacity for long-term 
follow-up and reintervention. 
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