
World Journal of Cardiovascular Surgery, 2025, 15(12), 243-254 
https://www.scirp.org/journal/wjcs 

ISSN Online: 2164-3210 
ISSN Print: 2164-3202 

 

DOI: 10.4236/wjcs.2025.1512024  Dec. 3, 2025 243 World Journal of Cardiovascular Surgery 
 

 
 
 

Morbi Mortality after Cardiac Surgery for 
Rheumatic Valvulopathy in Mali: Correlation 
with AMBLER Prognostic Score 

Mahamadoun Coulibaly1,2, Daouda Toure1, Binta Diallo1, Salia I Traore1, Aminata Dabo1,  
Siriman A Koita1,2, Abdoulhamidou Almeimoune2,3, Moustapha I Mangane2,3, Thierno M Diop2,3, 
Seydina A Beye2,4, Baba I Diarra5, Modibo Doumbia5, Sanoussy Daffé6, Mamadou Touré2,6, 
Souleymane Samate1, Brehima B Coulibaly1, Ousmane Nientao7, Mamadou K Toure2,8,  
Youssouf Coulibaly2,9 

1Department of Anesthesia, Intensive Care, and Emergency Medicine, “LE LUXEMBOURG” Mother and Child University 
Hospital, Bamako, Mali 
2Faculty of Medicine and Odontostomatology, University of Sciences, Techniques and Technologies of Bamako, Bamako, Mali 
3Department of Anesthesia, Intensive Care, and Emergency Medicine, Gabriel Touré University Hospital, Bamako, Mali 
4Anesthesia and Intensive Care Unit, Mohamed VI Perinatal Clinic, Bamako, Mali 
5Cardiac Surgery Unit, André Festoc Mother and Child University Hospital “LE LUXEMBOURG”, Bamako, Mali 
6Cardiology Department, “LE LUXEMBOURG” Mother and Child University Hospital, Bamako, Mali 
7Anesthesia and Intensive Care Department, CNOS University Hospital, Bamako, Mali 
8Anesthesia and Intensive Care Department, Dermatology Hospital University Hospital, Bamako, Mali 
9Anesthesia and Intensive Care Department, Point G University Hospital, Bamako, Mali 

 
 
 

Abstract 
Introduction: Rheumatic heart disease remains a major public health problem 
worldwide. African populations pay a heavy price for this condition because 
of socio-economic and health conditions responsible for delayed diagnosis, 
and limited access to cardiac surgery. Objective: To report the morbidity and 
mortality of a series of patients operated on for rheumatic valvular disease and 
to compare its correlation with Ambler’s prognostic score. Patients and 
Methods: Descriptive and analytical study of all patients operated on for rheu-
matic valvulopathy from 01/01/2019 to 31/12/2021. Results: 160 patients were 
included. The mean age of patients was 23.93. Females predominated at 56.3%. 
Delay in treatment was between 1 and 3 years in 49.4% of patients. At pre-
operative assessment, Systolic Pulmonary Arterial Pressure was >60 mmHg in 
43.1% of our patients. The mean Ambler score was 6.68, equivalent to a mean 
risk of peri-operative mortality of 4.1%. Mitral valve replacement was per-
formed in 81.9%; aortic valve replacement in 18.8%. The average extubation 
time was between 3 and 5 hours in 43.1% of patients. We recorded a peri-
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operative mortality of 6.9% and a late mortality of 8.1% (36 months). Post-
operative hemodynamic complications were correlated with the time to man-
agement of valve disease: p = 0.036; the presence of preoperative PAH was 
correlated with the post-operative occurrence of respiratory complications: p 
= 0.029; the presence of preoperative complete arrhythmia due to atrial fibril-
lation (CAF) was correlated with the post-operative occurrence of renal failure 
p = 0.017. There was no correlation between Ambler score and peri-operative 
mortality in our series. Conclusion: Cardiac surgery faces many difficulties in 
sub-Saharan Africa. Risk stratification scores in cardiac surgery are not 
adapted. The establishment of a pan-African exchange network would be a 
way of improving this surgical practice in our countries. 
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1. Introduction 

Rheumatic heart disease remains a major public health problem worldwide. Its 
prevalence is estimated at 15.6 million people globally, mainly affecting socially 
and economically disadvantaged populations, and accounting for up to 233,000 
deaths per year [1]. African populations pay a heavy price for this mortality due 
to socio-economic and health conditions that lead to delayed diagnosis and lim-
ited access to cardiac surgery [2]. The average incidence of rheumatic heart disease 
is 0.6/1000 in developing countries, ranging from 0.2/1000 in South America, 
0.3/1000 in China, to 1.4/1000 in Africa, where it is on the rise again [3]. There is 
great disparity across the world in terms of epidemiology (patient age, types of 
valve damage), treatment modalities (delays, surgical techniques, etc.), and the 
prognosis for valvular heart disease. 

The practice of cardiac surgery faces many difficulties in low-income countries. 
These are political, organizational, technical, and financial in nature and inevita-
bly impact patient prognosis. 

Objective: Our objective was to report the morbidity and mortality of a series 
of patients who underwent surgery for rheumatic valve disease and to compare 
their correlation with the Ambler prognostic score. 

Patients and methods: This is a retrospective, descriptive, and analytical ob-
servational study of all patients who underwent elective valve replacement surgery 
at the Mother and Child University Hospital “LE LUXEMBOURG,” Bamako over 
a 36-month period from January 1, 2019, to December 31, 2021. All of our patients 
underwent mechanical valve replacement under cardiopulmonary bypass (CPB). 
Preoperative characteristics (epidemiological, clinical, paraclinical), intraopera-
tive characteristics (extracorporeal circulation data, transfusion, extubation time, 
stay in intensive care, complications, death, etc.) and post-operative characteris-
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tics were recorded in a pre-established database. The follow-up period for all sur-
viving patients was 36 months. The CHI 2 test was used to identify factors associ-
ated with mortality; the p-value was significant when it was ≤0.005. After adjust-
ment, a multivariate logistic regression was performed to formally identify the 
factors associated with morbidity and mortality. 

Results: During the period, 160 patients underwent surgery for rheumatic valve 
disease. The mean age of the patients was 23.93 ± 11.28; the 10 - 19 age group 
accounted for 41.9% of the series. Females predominated at 56.3%. Table 1 reports 
the epidemiological, clinical, and paraclinical characteristics of our patients. The 
time to treatment was between 1 and 3 years in 49.4% and >5 years in 25% of our 
patients. The main functional signs were: exertional dyspnea: 100%; palpitations: 
50%; cough: 12.5%; edematous syndrome: 4.4%. A history of stroke was found in 
3.1% of our patients. Malnutrition with a BMI < 18.5 kg/m2 was present in 55% of 
cases. At preoperative assessment, 30.6% had complete arrhythmia due to atrial 
fibrillation, 5.6% of patients had repolarization disorders on ECG, and 43.1% of 
our patients had systolic pulmonary artery pressure (SPAP) > 60 mmHg. All pa-
tients had rheumatic valvular heart disease. The main diagnoses were: mitral ste-
nosis: 50%; mitral regurgitation: 45%; aortic regurgitation: 21.9%; aortic stenosis: 
1.9%; tricuspid regurgitation was associated in 33.8%. All our patients were on 
diuretics before surgery. The main preoperative therapies are reported in Table 2. 
The mean Ambler score was 6.68 ± 1.34, equivalent to a mean peri-operative mor-
tality risk of 4.1% (Table 3). All patients underwent cardiopulmonary bypass 
(CPB); the mean MAP during CPB was 50-70 mmHg in 65.6% of patients. The 
mean aortic clamping times are reported in Table 4. Transfusion was performed 
in the operating room in 45% of our patients; this involved PFC in 20% of patients, 
CGR in 18.8% of patients, and PFC + CGR in 6.3% of patients. The drugs used for 
weaning from CPB were: Dobutamine: 66.3%; Noradrenaline: 26.9%; Milrinone: 
25.6%; Adrenaline: 14.4%. Mitral valve replacement was performed in 81.9% of 
cases; aortic valve replacement in 18.8%; and tricuspid valve repair in 37.5%. Post-
operative characteristics are reported in Table 5. The mean time to extubation 
was between 3 and 5 hours in 43.1% of patients. The mean length of stay in inten-
sive care varied between 4 and 7 days in 65.6% of patients. Immediate post-oper-
ative complications were hemodynamic, respiratory, infectious, renal, hematolog-
ical, digestive, and neurological. We recorded a peri-operative mortality rate of 
6.9%. Our patients were followed up for an average of 36 months, during which 
time we recorded a late mortality rate of 8.1%, giving an overall mortality rate of 
15%. Table 6 shows the various morbidity and mortality factors found: post-op-
erative hemodynamic complications were correlated with the delay in treating val-
vular heart disease: p = 0.036; the presence of preoperative pulmonary arterial hy-
pertension (PAH) was correlated with the post-operative occurrence of respira-
tory complications: p = 0.029; the presence of preoperative atrial fibrillation was 
correlated with the post-operative occurrence of renal failure p = 0.017 and post-
operative neurological complications p = 0.031. There was no correlation between 
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the Ambler score and peri-operative mortality in our series. 
 
Table 1. Epidemic-clinical and paraclinical characteristics. 

Reason for consultation Frequency (n = 160) Percentage 

Exertional dyspnea 160 100 

Palpitations 80 50.0 

Cough 20 12.5 

Chest pain 10 6.25 

Edematous syndrome 7 4.4 

Orthopnea 4 2.5 

Hemoptysis 3 1.9 

Hepatalgia 3 1.9 

Medical history Frequency (n = 160) Percentage 

Rheumatic fever 69 43.1 

Sickle-cell disease 6 3.8 

stroke 5 3.1 

BMI: Kg/m2 Frequency Percentage 

<16.5 61 38.1 

[16.5 - 18.5[ 27 16.9 

[18.5 - 25[ 55 34.4 

[25 - 30[ 11 6.9 

≥30 6 3.8 

Total 160 100.0 

Preoperative echocardiography 
result 

Frequency (n = 160) Percentage 

PAH 111 69.4 

Dilated Left Atrium 68 42.5 

Dilated Left Ventricle 35 21.9 

Dilated Right Atrium 20 12.5 

Dilated Right Ventricle 18 11.3 

Pericardial effusion 12 7.5 

Presence of intracavitary 
thrombus 

2 1.2 

Presence of spontaneous contrast 1 0.6 

Systolic pulmonary artery 
pressure preoperative in mmHg 

Frequency Percentage 

<35 33 20.6 

[35 - 60[ 42 26.3 

≥60 69 43.1 
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Continued 

Not feasible 19 10.0 

Total 160 100.0 

Duration of discovery of the 
disease in years 

Frequency Percentage 

1 - 3 79 49.4 

4 - 5 41 25.6 

>5 40 25.0 

Total 160 100.0 

 
Table 2. Preoperative therapeutics. 

Type of medical care Frequency (n = 160) Percentage 

Diuretic 160 100.0 

Sildenafil 111 69.4 

Angiotensin Converting Enzyme (ACE) 80 50.0 

Angiotensin Receptor Blockers 10 6.3 

Digoxine 88 55.0 

Beta blocking 68 42.5 

Amiodarone 2 1.3 

vitamin K antagonist (VKA) 60 37.5 

Aspegic 16 10.0 

Antibiotics 36 22.5 

 
Table 3. Ambler score. 

Ambler Score Frequency Percentage 

4 6 3.8 

5 23 14.4 

6 48 30.0 

7 45 28.1 

9 19 11.9 

11 1 0.6 

Total 160 100.0 

 
Table 4. Aortic clamping time during CPB. 

Aortic Clamping Time (min) Frequency Percentage 

<30 1 0.6 

30 - 59 16 10.0 

60 - 119 111 69.4 

>119 32 20.0 

Total 160 100.0 
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Table 5. Post-operative characteristics. 

Extubation delay (h) Frequency Percentage 

<3 65 40.6 

3 - 5 69 43.1 

>5 16 10.0 

Not extubated 10 6.3 

Total 160 100.0 

Length of stay in intensive care 
during the day 

Frequency Percentage 

<4 30 18.8 

4 - 7 105 65.6 

>7 25 16.6 

Total 160 100.0 

Immediate post-op 
complications 

Frequency (n = 160) Percentage 

Haemodynamics 80 50.0 

Respiratory 52 32.5 

Infectious 42 26.3 

Renal 33 20.6 

Hematological 31 19.4 

Digestive 25 15.6 

Neurological 22 13.8 

Hemodynamic complications Frequency (n = 80) Percentage 

Post-operative bleeding 27 33.8 

Arrhythmias 12 15 

Hypo-kinesis 10 12.5 

High blood pressure HBP 9 11.2 

Tamponade 3 3.7 

Right Ventricle Dysfunction 3 3.7 

Left Ventricle dysfunction 2 2.5 

Valve dysfunction 1 1.2 

Respiratory complications Frequency (n = 52) Percentage 

Atelectasis 36 69.2 

Pneumopathy 7 13.5 

Pleurisy 2 3.8 

Pneumothorax 2 3.8 

Neurological complications Frequency (n = 22) Percentage 

Behavioral disorders 13 59.1 

Ischemic stroke 4 18.2 
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Continued 

Seizures 4 18.2 

Transient vision disorder 3 13.6 

Death in peri op Frequency Percentage 

Non 149 93.1 

Yes 11 6.9 

Total 160 100.0 

Late mortality Frequency Percentage 

Non 137 91.9 

Yes 12 8.1 

Total 149 100.0 

 
Table 6. Morbidity factors found. 

 (a)     

Immediate post-op 
complications 

Duration of discovery of the disease in year 
Total (%) P 

  

1 - 3 (%) 4 - 5 (%) >5 (%) Khi2 ddl 

Haemodynamics 35 (43, 8) 18 (22, 5) 27 (33, 8) 80 (50, 0) 0.036 8.650 3 

Respiratory 26 (50, 0) 12 (23, 1) 14 (26, 9) 52 (32, 5) 0.854 2.518 3 

Infectious 19 (45, 2) 12 (28, 6) 11 (26, 2) 42 (26, 3) 0.430 2.908 3 

Renal 14 (42, 4) 11 (33, 3) 8 (24, 2) 33 (20, 6) 0.421 0.483 3 

Hematological 17 (54, 8) 7 (22, 6) 7 (22, 6) 31 (19, 4) 0.911 0.531 3 

Digestive 13 (52, 0) 6 (24, 0) 6 (24, 0) 25 (15, 6) 0.675 1.552 3 

Neurological 10 (45, 5) 6 (27, 3) 6 (27, 3) 22 (13, 8) 0.503 2.504 3 

(b) 

Immediate post-op 
complications 

Preoperative Atrial fibrillation 
Total (%) P 

  

Non (%) Yes (%) Khi2 ddl 

Hemodynamics 54 (67, 5) 26 (32, 5) 80 (50, 0) 0.715 0.665 2 

Respiratory 33 (63, 5) 19 (36, 5) 52 (32, 5) 0.260 2.510 2 

Infectious 27 (64, 3) 15 (35, 7) 42 (26, 3) 0.405 1.637 2 

Renal 14 (42, 4) 19 (57, 6) 33 (20, 6) 0.017 19.383 2 

Hematological 20 (64, 5) 11 (35, 5) 31 (19, 4) 0.513 0.890 2 

Digestive 21 (84, 0) 4 (16, 0) 25 (15, 6) 0.084 3.479 2 

Neurological 10 (45, 5) 12 (54, 5) 22 (13, 8) 0.031 7.080 2 

(C) 

Immediate post-op 
complications 

Preoperative PAH 
Total (%) p 

  

<25 (%) 25 - 50 (%) >50 (%) Khi2 ddl 

Hemodynamics 1 (10, 0) 1 (10, 0) 8 (80, 0) 10 (52, 6) 0.138 3.449 2 

Respiratory 0 (0, 0) 0 (0, 0) 7 (100, 0) 7 (36, 8) 0.029 5.115 2 
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Continued 

Infectious 0 (0, 0) 2 (28, 6) 5 (71, 4) 7 (36, 8) 0.620 0.619 2 

Renal 0 (0, 0) 0 (0, 0) 4 (100, 0) 4 (21, 1) 0.173 2.338 2 

Hematological 0 (0, 0) 0 (0, 0) 5 (100, 0) 5 (26, 3) 0.101 3.132 2 

Digestive 0 (0, 0) 0 (0, 0) 3 (100, 0) 3 (15, 8) 0.282 1.644 2 

Neurological 0 (0, 0) 1 (50, 0) 1 (50, 0) 2 (10, 5) 0.694 0.705 2 

2. Discussion 

Approximately 75% of the world’s population does not have access to cardiac sur-
gery when needed, due to a lack of infrastructure, human resources, and financial 
coverage [4]. There is a global disparity in the distribution of cardiac surgery cen-
ters and the number of cardiothoracic surgeons per capita. Africa, with only one 
cardiothoracic surgeon per 4 million inhabitants, accounts for only 1% of total 
global capacity [5] [6]. 

In sub-Saharan Africa, excluding South Africa, there is only one cardiac surgery 
center per 38 million inhabitants [7]. In Asia, there is only one for every 25 million 
inhabitants, while North America and Europe have one for every 120,000 inhab-
itants [8].  

In Mali, there is only one cardiac surgery center, which has been in existence 
since 2018. The cost of surgery and the constraints related to the capacity of the 
only cardiac surgery center are the main factors delaying treatment. These diffi-
culties in accessing surgery are common in some African series. Kingué et al. re-
ported that patients were seen late and 40% of them had heart failure and were in 
NYHA class III or IV [1]. Coulibaly et al. [2] reported in a series of patients who 
underwent cardiac surgery in Mali that the delay in treatment was between 1 and 
3 years for 39.7% of patients and > 3 years for 39.7% of them. Preoperative cardiac 
status determines the outcome and post-operative consequences; indeed, the team 
of Yangni-Angate et al. [9] found the following risk factors for low cardiac output 
after surgery: NYHA functional class III and IV (P = 0.001), mean pulmonary 
artery pressure greater than 25 mmHg (P ≤ 0.01), and aortic clamping time greater 
than one hour. A delay in treatment of more than 3 years was also found to be a 
factor associated with death after mitral valve surgery. 

In our series, more than half of the patients underwent surgery after a delay of 
3 years from the onset of the disease. The main complications attributed to de-
layed treatment were: stroke, malnutrition, complete arrhythmia due to atrial fi-
brillation (CAF), and PAH. 

Mortality alone is not an adequate marker of quality of care or cost-effective-
ness, as it does not correlate with complication rates and length of hospital stay 
[10]. However, analyzing mortality allows for an overall assessment of patient out-
comes after surgery, taking into account variables such as age, type of pathology, 
preoperative cardiac status, organization of care systems, post-operative follow-
up, etc. Mortality after cardiac surgery varies greatly depending on the country, 
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the center, and the type of patient. 
A Jordanian series [11] reported a peri-operative mortality rate of 5.8%; in sub-

Saharan Africa, following valve replacement surgery, the following was observed: 
a peri-operative mortality rate of 16% in Ivory Coast [9]; Mirabel et al. [12] re-
ported an immediate post-operative mortality rate of 6.10% in Mozambique, with 
9.65% dying subsequently (23 months); in our series, we recorded a peri-operative 
mortality rate of 6.9% and a late mortality rate (36 months) of 8.1%, giving an 
overall death rate of 15%. It should be noted that one of the difficulties in devel-
oping countries is post-operative follow-up and anticoagulation management. 112 
patients, or 14.6%, were lost to follow-up 30 days after surgery in Mozambique 
[12]. The main factor identified for this loss to follow-up was the distance between 
home and the cardiac surgery center, which was >1000 km in 21.94% of patients. 

Preoperative risk stratification is essential for making sound surgical decisions. 
Risk scores allow results to be compared between institutions and surgeons in or-
der to standardize communication in clinical research. These scores were devel-
oped in the US or Europe using parameters such as advanced age, ejection frac-
tion, NYHA classification, presence of PAH, concomitant coronary artery disease, 
etc. [13].  

Some of the scores used in valve surgery include Euro SCORE I and II, the So-
ciety of Thoracic Surgeons (STS) score, and the Ambler score.  

The Euro SCORE I is based on European data from 19,000 patients, 29% of 
whom underwent valve surgery. It was replaced in 2011 by the Euro SCORE II, 
based on data from 22,381 patients in 43 countries, 46% of whom underwent valve 
surgery [14]. 

The STS score was developed from US data, dividing three large cohorts of 
more than 100,000 patients each. In groups 2 and 3, only valve surgery and valve 
surgery combined with coronary artery bypass grafting were included, respec-
tively [15]. 

The Ambler score, based on 32,839 patients in Great Britain and Ireland, was 
specifically designed for heart valve surgery (aortic and mitral) with or without 
coronary artery bypass grafting, which made it possible to discuss the differences 
between diseases and the risks associated with various procedures [16]. The aims 
of the risk model of Ambler prognostic score are to provide information to clini-
cians and patients about the risk of in-hospital mortality after surgery and to fa-
cilitate a fairer comparison of institutional performance. 

He evaluates age, BMI, gender, site of valve surgery, concomitant CABG and 
tricuspid valve surgery, renal failure, diabetes, hypertension, poor ejection frac-
tion, arrhythmias, number of previous cardiac operations, and priority of surgery 
as important predictors of in-hospital mortality. The strongest predictors were 
operative priority, followed by renal failure, age, and operation sequence. These 
findings are supported by previous studies [16]. 

In our study, we evaluated the Ambler score and compared the morbidity and 
mortality rates observed with those predicted by the Ambler score for patients. 
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There was no statistical correlation, with the observed mortality rate significantly 
higher than that predicted by the Ambler score. In fact, we recorded a peri-oper-
ative mortality rate of 6.9% and a long-term mortality rate (36 months) of 8.1%, 
giving an overall mortality rate of 15%; however, the average Ambler score for our 
patients was 6.68 ± 1.344, which predicts an average mortality risk of 4.1%.  

There are several reasons for these discrepancies. These prediction scores were 
developed based on European or American series, and we now know that these 
are not the same types of patients. In addition, beyond epidemiological and clini-
cal characteristics, many other considerations must be taken into account to ex-
plain these results. 

These are socio-demographic: our patients are relatively young, mostly from 
poor backgrounds, sometimes with parents who have not attended school, and are 
therefore less compliant with treatment and the management of certain medica-
tions such as anticoagulants, and do not receive adequate post-operative follow-up. 

Health considerations: there is limited access to cardiac surgery, so there is a 
long delay in treatment, which is responsible for preoperative complications and 
comorbidities with fragile conditions impacting surgical outcomes (weight loss, 
cardiac liver, PAH, etc.); these types of complicated and fragile patients are oper-
ated on by a relatively young team with little experience.  

Finally, certain operational realities are common to almost all cardiac surgery 
centers in sub-Saharan Africa: difficulties in obtaining labile blood products, co-
agulation factors, certain antibiotics, nitric oxide, etc. 

The realities of cardiac surgery in Africa (insufficient access to surgery, rela-
tively long waiting times for treatment, cardiac conditions at the time of treatment 
with pulmonary hypertension, congestive hepatic failure, etc.) are factors specific 
to our regions that could explain why risk stratification scores designed for other 
patient profiles are not suitable for our context. 

Cardiac surgery risk stratification scores are not adapted to our patients in sub-
Saharan Africa. The establishment of a pan-African exchange network to develop 
treatment protocols and propose adapted stratification scores would be one way 
of improving this surgical practice in our countries. 

3. Conclusion 

Acute rheumatic fever remains a public health problem in Mali, Africa, and cer-
tain developing countries. Morbidity and mortality following valve surgery are 
high in these countries. This morbidity and mortality are multifactorial: difficulty 
accessing surgery, delays in treatment, preoperative comorbidities, difficulties in 
supplying medicines, consumables, and inputs, poor compliance with post-oper-
ative follow-up and treatment, and finally, the failure to adapt surgical risk strati-
fication scores. 
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