
 

 49 

Senbeta Guteta, Dejuma Yadeta, Aklilu Azazh, Dufera Mekonnen. Ethiop Med J, 2016, Vol. 54, No. 2   

 
ORIGINAL ARTICLE 

 

CARDIAC SURGERY FOR VALVULAR HEART DISEASE AT A REFERRAL 

 HOSPITAL IN ETHIOPIA: A REVIEW OF CASES OPERATED  

IN THE LAST 30 YEARS 

 
Senbeta Guteta, MD1*, Dejuma Yadeta, MD1, Aklilu Azazh, MD1, Dufera Mekonnen, MD1 

 

ABSTRACT 

 
Background: Valvular heart disease has been a significant cause of heart disease worldwide. In Ethiopia, it par-

ticularly affects young individuals and constitutes the major cause of cardiovascular disease. Factors associated 

with choice of treatment for advanced valvular heart disease are variable. The objective of this study is to review 

surgery done for Ethiopian patients with valvular heart disease. 

Methods: We analyzed data on patients who had valve surgery and follow-up at the Tikur Anbessa Specialized 

Hospital cardiology unit. We collected data on sociodemographic characteristics, the pre-operative status of ef-

fected valves and co-morbidities, and assessed their associations with patient management options. 

Results: A total of 157 valve surgeries were done from 1983 to 2013. Mean age at time of surgery was 26.7 years 

and females constituted 66% of the cases. Patients with rheumatic heart disease were younger, more likely to be 

female and have atrial fibrillation, but less likely to have impaired left ventricular systolic function when com-

pared to patients with non-rheumatic heart disease. More than 75% of the surgical procedures done were me-

chanical valve replacement. Mechanical valves, compared with bioprosthetic valves, were more likely to be used 

in patients with rheumatic heart disease. The median age of those receiving mechanical valves, 24 (IQR 22 – 28) 

years, was lower than those receiving bioprosthetic valves, 31.5 (IQR 29.9 – 37.9) years. Mechanical valve re-

placement was significantly higher in those under the age of 20 years (Adjusted Odds Ratio 41.0, 95% CI: 3.0-

557.2) and in those between 20 and 29 years of age (Adjusted Odds Ratio 14.3, 95% CI: 2.3-88.6). 

Conclusions: Valve surgery for valvular heart diseases has been more common performed for young and female 

patients. A great majority of the replacements done have been with mechanical valves. As many of the patients 

have been younger and female, the choice of valve surgery and the need for anticoagulation impacts subsequent 

management of rheumatic heart disease and associated morbidities, lifestyle plans and pregnancy. 
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INTRODUCTION 

Valvular heart disease (VHD), affecting close to 20 

million people, is a condition of global health im-

portance. About 80% of those patients with VHD 

are residents in low and middle-income countries 

(1,2). Unlike in high income countries (3), it re-

mains an important cause of preventable heart dis-

ease in Sub-Saharan countries, including Ethiopia. 

This could be explained by a combination of educa-

tional, economic and environmental disadvantages 

and reduced access to health care (4).  

 

In 2014, a study on the spectrum of cardiovascular 

diseases at the largest referral hospital in Ethiopia, 

Guteta et al. reported that rheumatic heart disease 

(RHD) accounted for 62% of overall cardiovascular 

disease (5). In a screening study among school chil-

dren aged 13–15 years, Oli et al. reported a preva-

lence of RHD of 6.4 per 1000 (6). The most com-

mon valves affected by RHD and non-RHD are the 

mitral and aortic valves, while less commonly the 

tricuspid and rarely the pulmonary valves are af-

fected. Rheumatic valve disease most commonly 

leads to regurgitation (7,8) and less commonly to 

valve stenosis or mixed regurgitation and stenosis 

(9). Although the majority of cases with rheumatic 

valve disease are only mildly affected initially (1), 

most of them ultimately progress to more severe 

disease requiring valve surgery (10).  

 

In some population groups at risk of RHD, outcomes 

of cardiac surgery can be inferior (11,12) despite 

that they are of younger age at the time of surgery 

(8). This is likely to be related to factors including 

comorbidities(4,11,12), barriers to primary and spe-

cialist health care and the ability to achieve safe anti-

coagulation during long-term follow-up (13). The 

options for surgical management of rheumatic valve 

disease are valve repair or replacement with either a 

bioprosthetic or mechanical prosthesis. In patients 

with mitral stenosis an additional option is non-

surgical percutaneous mitral balloon valvuloplasty

(9,14). There are limited data available about factors 

which might affect the choice of surgery in patients 
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 with rheumatic valve disease. The decision is likely 

to be influenced by patient’s residence, medication 

access and use, timing and place of referral, gender 

and access to ongoing care and follow-up. There 

have been no published studies of heart valve sur-

gery as well as factors that influence surgical man-

agement from Ethiopia. Therefore, the aim of this 

study was to describe Ethiopian patients who had 

surgery for VHD and assess the pre-operative fac-

tors that are associated with the choice of surgical 

management of VHD. 

 

 

MATERIALS AND METHODS 

 
 
Study setting: Tikur Anbessa Specialized Hospital 

(TASH) is a tertiary, national general referral and 

university teaching hospital located in Addis Ababa, 

Ethiopia. The adult cardiology clinic at TASH is the 

only public hospital cardiology clinic in the country 

that provides specialist cardiac care to patients com-

ing from different regions of the country. According 

to registries from the medical intensive care unit, the 

hospital started to provide surgical management for 

patients with VHD in 2003.  

 

Study design: Records of patients at TASH cardiol-

ogy clinic who underwent cardiac valve surgery 

over a 30 year period (1983 to 2013) were retrieved. 

Data was collected from the medical records and 

medical intensive care registry.   

 

Data collection and instrument: Data was collected 

using a structured checklist by physicians. A total of 

112 records of patients’ who underwent cardiac sur-

gery for VHD were included in the study. The data 

included patient sociodemographic characteristics, 

comorbidities, pre-operative cardiac status, and the 

type of surgery conducted. Demographic data con-

sisted of age, gender and residential area, and co-

morbidities considered included stroke, a pre-

existing clinicical diagnosis of diabetes mellitus and 

 

 hypertension, seizure disorder and hypothyroidism.  

The pre-operative status relating to underlying heart 

disease included symptomatic status based on the 

New York Heart Association (NYHA) classes I to 

IV (15), preoperative atrial fibrillation, and echocar-

diographic assessment of left ventricular ejection 

fraction (LVEF) stratified to 50% and more, 40-

49%, 30%-39% and less than 30%. Valvular lesions 

were analyzed according to the valve(s) affected, the 

valvular lesion (regurgitation, or stenosis, the num-

ber of valves affected, and the place and year of sur-

gery. Valve-related surgical procedure data included 

valve repair or replacement and in the case of re-

placement, whether this was a mechanical or bio-

prosthetic valve. 

 

Data entry, processing and analysis: Data were 

analyzed using IBM SPSS Statistics 21 (IBM, New 

York, USA) and Excel 2013. Descriptive data were 

summarized using standard univariate techniques 

and reported as proportions with Odds Ratios (OR) 

with 95 Confidence Interval (CI), means with stan-

dard deviation (SD) or medians with interquartile 

range (IQR) depending on the variables type and 

probability distribution. Categorical data were ana-

lyzed using the Chi-square test or Fisher’s exact test. 

All tests were two-sided and a p-valve less than 0.05 

was taken to indicate statistical significance. Logis-

tic regression models were developed to identify 

independent factors associated with the type of sur-

gical procedure done for VHD. 

 

RESULTS 

Data on 157 cardiac surgical procedures performed 

in 112 patients were analyzed. Two thirds (66.1%) 

of the patients were female. The mean age was 26.9 

(SD 8.54) years. Males were older (mean age 29.4 

years) than females (mean age 25.3 years). More 

than 60% of the patients were under 30 years of age. 

Over 90% were from cities or big towns of the coun-

try (Table 1). A breakdown of valve surgery proce-

dures in our series of patients is summarized in Fig-

ure 1.  

Figure 1: Cardiac valve procedures collected from Adult cardiology clinic, 1983 to 2013. Abbreviations: RHD, rheumatic 

heart disease; MV, mitral valve; TV, tricuspid value; AV, atrioventricular valve; PV, pulmonic valve; ASD, atrial septal de-

fect;  VSD, ventricular septal defect 
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Table 1: Sociodemographic characteristics of patients November 2014 (n=112 ) 

 

 Variables Frequency Percent 

Sex     

  Male 38 33.9 

  Female 74 66.1 

Age     

< 20 24 21.4 

20-29 48 42.9 

30-39 28 25.0 

40-49 11 9.8 

50-59 1 0.9 

Residential area     

City or big town 101 90.2 

Small town or rural 11 9.8 

 Of the total number of procedures done, 144 (91.7%) 

were valve procedures on rheumatic heart disease, 

while the rest were on congenital heart diseases in-

cluding mitral valve prolapse, bicuspid aortic valve, 

atrial septal defect (ASD) and ventricular septal de-

fect (VSD) repair and pulmonary valve dilatation. 

The surgical centers where the procedures were done 

include Tikur Anbessa Hospital (TAH), Cardiac Cen-

ter for Ethiopia (CCE) and 11 other different coun-

tries. A description of the characteristics the patients 

of who had valve surgery are given in Table 2. RHD 

patients were younger, more likely to be females, 

residing in cities/big towns, more likely to have atrial 

fibrillation, but less likely to have impaired left ven-

tricular systolic function (LVEF 40-49%) than pa-

tients who had surgery for non-RHD.  

Table 2: Characteristics of patients who had valve surgery for rheumatic and non-rheumatic heart diseases,  

TASH, January 2015 

*Stroke(7), Hypertension (2), Diabetes Mellitus (1), Generalized Tonic Clonic Seizure (2), Hypothyroidism (2) 

  All patients 

n = 112 

Rheumatic heart 

disease 

n = 105 

Non-rheumatic 

heart disease 

n = 7 

p value 

Age in years (+/- SD) 

  

 26.68 (8.54) 

  

26.3 (8.1) 

  

32.4 (13.0) 

  

0.065 

Sex (percentage female) 

  

74 (66.1) 72 (64.3) 

  

2 (1.8) 

  

 0.043  

Residence (% city or big 

town) 

101 (90.2) 96 (85.7) 

  

5 (4.5) 0.14 

Preoperative comorbid-

ities (%)* 

14 (12.5) 13 (11.6) 1 (0.9) 0.014 

Preoperative status   

New York Heart Associa-

tion Functional class II 

heart failure (%) 

52 (46.4) 49 (43.8) 3 (2.7)   

New York Heart Associa-

tion Functional class III 

heart failure (%)  

60 (53.6) 56 (50.0) 4 (3.6) 1.0 

Atrial fibrillation (%) 

OR (95% CI) 

23 (20.5) 23 (20.5) 

1.085 (1.021-1.153) 

    

Left Ventricular Ejection 

Fraction, 50 & above (%) 

(95% CI) 

96 (85.7) 92 (86.8) 

1.38 (0.78-2.44) 

4 (3.8) 

  

0.1 

Left Ventricular Ejection 

Fraction, 40-49 (%) 

(95% CI) 

10 8 (7.5) 

0.24 (0.07-0.89) 

2 1.8) 0.039 

Postop cardiac events 24 (21.4) 22 (19.6) 2 (1.8) 0.64 

Heart failure (%) 15 (13.4) 13 (11.6) 2 (1.8) 0.24 

Stroke (%) 8 (7.1) 8 (7.1)     

Atrial fibrillation 1 (0.9) 1 (0.9)     
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The nature of the underlying RHD-related mitral and aortic valve lesions stratified by age group is outlined  

in Figure 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Age distribution of specific valve lesions for which surgery was done  
 

 

Table 4:  Surgical management of the patients stratified by the valves involved 

 

 

 The peak age of patients with mitral regurgitation 

was under the age of 20 years for mitral stenosis and 

20-24 years of age for aortic regurgitation, and that 

for aortic stenosis greater than 25 years. Among 

patients who had RHD valve surgery, 69 (65.7%) 

required surgery on one valve only, 33 (31.4%) on 

two valves and 3(2.9) on three valves. The details of 

the valve procedures are outlined in Table 3.  

 

The choice of surgical valve procedure for specific 

valve diseases is outlined in Table 4. Temporal 

trends in the surgical management of RHD related 

mitral and aortic valve disease are outlined in Table 

4. 

Table 3: Rheumatic valvular heart disease in patient 

who had surgical  management, TASH, 1983 to 

Valve involved Frequency (%) 

1 valve   

Mitral valve only 61 (58.1) 

Aortic valve only 8 (7.6) 

2 valves   

Mitral and aortic 23 (21.9) 

Mitral and tricuspid 10 (9.5) 

3 valves   

Mitral, aortic and tricuspid 3 (2.9) 

Total 105 (100.0) 

Procedure done Mechanical valve, 

n (%) 

Bioprosthetic valve,  

n (%) 

Valve repair 

 n (%) 
Total 

n (%) 

Mitral 86 (54.8) 11 (7.0) 5 (3.2) 102 (65.0) 

Aortic 28 (17.8) 6 (3.8) 2 (1.3) 36 (22.9) 

Tricuspid valve     14 (8.9) 14 (8.9) 

Pulmonary valve 

dilatation 

    1 (0.6) 1 (0.6) 

ASD repair     2 (1.3) 2 (1.3) 

VSD repair     2 (1.3) 2 (1.3) 

Total 114 (72.6) 17(10.8) 26 (16.6) 157 (100%) 
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 Looking at the overall trend, most of the valve sur-

geries at TASH were done in the period 2004 to 

2011 and 60% of the procedures were done on mi-

tral valves. For both mitral and aortic valves, me-

chanical valve replacements contributed to about 

73% of the total surgical procedures. Multivariate 

logistic regression modeling was undertaken to 

identify independent predictors of mechanical ver-

sus bioprosthetic valve replacement or repair. When 

compared to those 40 years of age and above, there 

was a significantly higher use of mechanical valve 

replacement among subjects under the age of 20 

years (AOR 41.0; 95% CI: 3.0-557.2) and those 

aged 20-29 years (AOR 14.3 (95% CI: 2.3-88.6). 

Mechanical valves, compared with only using bio-

prosthetic valves, were more likely to be used in 

those with RHD (AOR 13.5;95% CI 1.2-148.7).  

 

The median age of those receiving mechanical 

valves was lower (24 years; IQR 22–28) than for 

those receiving bioprosthetic valves (31.5 years; 

IQR 29.9– 37.9). Gender, residential place and type 

of valve lesion were not significant predictors of 

choice of type of valve procedure. Patients having 

valve repair, compared to those who had valve re-

placement were more likely to be younger, and less 

likely to have associated atrial fibrillation (AF), al-

though these were not significant predictors. 

 

 

DISCUSSION 
 

 

This study is the first to provide a description of 

valve surgery for patients with VHD from Ethiopia. 

We analyzed a total of 157 valve procedures in 112 

patients who had surgical valve procedures per-

formed between 1983 and 2013. From the total pro-

cedures done, more than 90% of the valve lesions 

were due to rheumatic heart disease. Advanced 

RHD affects people at a younger age compared with 

non-RHD-related valve disease (16,17). Several 

studies reported that patients with RHD would re-

quire valve surgery at a younger age (12,18,19). 

 

The finding that RHD surgery patients were both 

younger and more likely to be female has implica-

tions for treatment choice, particularly given the 

potential hazards of anticoagulation associated with 

future pregnancies (20). AF was more common in 

those having RHD-related compared to non-RHD-

related valve surgery. Undertaking RHD mitral 

valve surgery prior to the onset of AF appears to 

provide greater therapeutic choice as both biopros-

thetic valve replacement and valve repair do not 

typically require ongoing anticoagulation in the 

presence of sinus rhythm and no embolic history. 

This can be particularly useful when managing 

younger and female patients for the reasons outlined 

above and for patients from rural areas of the coun-

try who are more likely to reside in remote commu-

nities where anticoagulation monitoring and ongoing 

specialist review is not possible. Nonetheless the 

associated increased risk of surgical reoperation in 

valve repair and bioprosthetic valve replacement 

must also be considered in the decision-making 

process. 

 

Despite the risk of restenosis, Percutaneous Balloon 

Valvuloplasty (PBV) can provide a non-invasive 

approach to mitral stenosis management that does 

not necessarily require ongoing anticoagulation and 

which has excellent overall survival rates ranging 

from 96.5% at three years (21) to 99.2% at 16 years 

(22). Stroke was the commonest preoperative co-

morbidity in patient with RHD. The valves involved 

in RHD valve surgery were similar with earlier stud-

ies, most commonly the mitral and aortic valves, less 

commonly the tricuspid and rarely the pulmonary 

valve. Isolated RHD-related tricuspid valve disease 

did not exist in our study which is more or less simi-

lar to the other studies that found it to be relatively 

uncommon (23). Thirty one percent of patients hav-

ing RHD-related surgery required management of 

multiple valves, highlighting the increased complex-

ity of surgery in RHD-related valve disease. 

 

About three fourth of the patients had mechanical 

valve replacement. Those with RHD and younger in 

age were more likely to get mechanical valve re-

placement. The choice of valve procedure in our 

patients was also likely to be informed by what was 

available at time of surgery as the valve surgeries 

where done by collaboration of TASH and people 

coming from Europe and North America. This is 

unlike the other settings where the choice of valve 

procedure is likely to be informed by a combination 

of patient’s and health practitioner’s choice and 

demographic and disease factors. A mechanical 

valve has long term durability compared to a bio-

prosthetic valve which is likely to degenerate over 

time (1,20-25). 

 

Mechanical valves may therefore be preferred in 

younger patients, particularly in the settings like sub

-Saharan Africa so as to avoid later reoperation pro-

vided therapeutic anticoagulation can be achieved. 

Nonetheless this must be balanced against the incon-

venience and risk of anticoagulation in a younger 

patient who may wish to become pregnant or to par-

ticipate in recreational or employment activities that 

entail a greater risk of trauma. 

 

The balancing of these factors means there is no 

universally correct approach to treatment choice in 

the individual patient. Our data would suggest that 
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 mechanical valves are preferred in younger patients 

irrespective of their residential place. This is par-

ticularly the case when there is co-existent AF, and 

is, therefore, an additional indication for anticoagu-

lation. While such an approach can be argued as 

potentially reasonable for patients living in rural 

areas of Ethiopia, it would suggest that decisions 

regarding the use of mechanical valves, particularly 

in younger people should be undertaken cautiously 

and in consultation with the patients, their families, 

the community and local health care providers. The 

difficulty of maintaining long-term anticoagulation, 

particularly in a remote setting, should not be under-

estimated. 

 

The timing of surgical referral and the lack of regu-

larly serving surgical center practices and expertise 

are the most likely reasons influencing the timing 

and type of surgery performed in our case. Earlier 

referral to and availability of a surgical center with a 

specific interest in valve repairs thus increase the 

possibility of repair. Mitral valve repair compared to 

replacement has previously been associated with 

higher survival rates (26-28) in young RHD pa-

tients, with Remenyi et al. (26) reporting actuarial 

survival at 10 and 14 years for patients with mitral 

replacement of 79% and 44%, compared to 90% and 

90% for those who underwent mitral repair. Simi-

larly Wang et al. (28), in a systematic review of mi-

tral valve repair and replacement, found a survival 

benefit associated with mitral repair over replace-

ment. 

 

Not all valves, however, are suitable for repair (29) 

and repaired valves have an increased risk of early 

reoperation (29,30). Key factors of successful mitral 

valve repair are likely to be early referral prior to the 

onset of valvular fibrosis and calcification which 

may reduce the chance of successful repair (31), and 

concentrating RHD surgical management in centers 

with greater experience in this area. 

 

 

The proportion of mitral valve procedures that were 

repairs rather than replacements were few and did 

not significantly change over time. This is likely to 

reflect an understanding of the difficulties associated 

with anticoagulation. Residents in cities and major 

towns of Ethiopia are more likely to be able to 

achieve safe anticoagulant use and monitoring. In 

such a setting mechanical valve replacement with 

attendant long-term anticoagulation is likely to be 

preferable.  

 

The main limitation of this study is that it was re-

stricted to adult RHD patients from Ethiopia and 

does not reflect management of pediatric patients. 

However overall this study is likely to provide an 

accurate representation of surgical management of 

RHD in Ethiopia as it addressed all patients with 

follow-up at TASH. There may be only a few pa-

tients having follow-up at other cardiac centers in 

the country. It is unlikely the inclusion of these cen-

ters would have significantly altered our findings.  

 

In conclusion, mitral and aortic valve disease re-

mains the focus of most surgery but tricuspid valve 

procedures are not uncommon. The predominant 

factors associated with type of valve surgery were 

age, underlying cause of VHD and the facility avail-

abilty at times of surgical campaigns. Earlier sur-

gery, prior to the onset of AF, and more aggressive 

management of AF if it does occur, may allow a 

broader choice of intervention and, correspondingly, 

less requirement for life-long anticoagulation. Me-

chanical valves were more likely to be used in 

younger patients, but other risk factors require con-

sideration. The greater use of bioprosthetic valves, 

valve repair and PBV, may be more suitable in pa-

tient with other risk factors. Establishing and 

strengthening local facilities with expertise in man-

aging VHD patients provides greater opportunity for 

valve repair and PBV.  
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