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Introduction 
Acute rheumatic fever and rheumatic heart disease (RHD) 
remain major public health concerns worldwide, resulting 
in over 233 000 deaths annually.1 While the incidence has 
significantly decreased in high-income countries (HICs), it 
remains a major health burden in low- and middle-income 
countries (LMICs) and continues to cause significant 
morbidity and mortality.1,2 In Africa, rheumatic fever and 
RHD are the most common aetiology of valvular heart 
disease in patients requiring valve surgery,3 whereas in 
HICs degenerative disease is the most common aetiology 
requiring valve surgery.4 The estimated annual incidence of 
new cases of RHD in Soweto, South Africa, is approximately 
23.5 cases per 100 000 people over 14 years of age. In view 
of these differences between HIC and LMICs, the spectrum 
of RHD in LMICs and its treatment cannot be generalised to 
that of HICs.5 

One of the commonly utilised procedures for the treatment 
of severe mitral valve disease is mitral valve replacement 
(MVR).3 MVRs are at risk for prosthetic valve dysfunction2,6,7 
requiring redo valve surgery. There is a deficit in the 
literature documenting patient outcomes following redo 
valve procedures in the African setting. In order to add to 
the existing knowledge of redo MVR, especially in LMICs, 
we undertook this retrospective observational study in order 
to benchmark a tertiary South African centre’s experience of 
redo MVR. 

Methods
The study was conducted in the Department of Cardiothoracic 
Surgery at Inkosi Albert Luthuli Central Hospital (IALCH), 
a tertiary referral hospital located in Durban, KwaZulu-Natal 
province, South Africa. The department provides the only 
cardiothoracic unit serving 10 million people in the province. 
All patients who underwent redo MVR over a 10-year period 
from January 2005 to December 2014 were included. Patient 
data at IALCH are kept in a password-protected hospital 
information management system (Soarian®, Siemens 
Medical Solutions, Malvern USA). Patients were identified 
from the cardiothoracic surgery theatre record books. Using 
the patients’ name and hospital number, their files were 
then accessed from the Soarian® programme. Patients with 
insufficient and incomplete hospital records were excluded 
from the analysis. 

The study was a descriptive retrospective analysis. 
STROBE statement was adhered to in this methodology. 
Information collected included patient demographics, pre-
operative clinical assessment, international normalised 
ratio (INR), albumin, HIV status, operative findings and 
surgical outcomes. The data were subsequently recorded in 
a Microsoft Excel spreadsheet and analysed using Microsoft 
Excel. Since IALCH is a tertiary hospital, patients are 
followed up at the base hospitals and generally reviewed 
at IALCH one month postsurgery, then at 6 or 12 monthly 
intervals or when deemed necessary. Compliance with 
warfarin therapy was defined as documented therapeutic 
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values of the INR within an acceptable therapeutic range of 
2.0–3.0.7 The timing of redo MVR was guided by the clinical 
symptoms or the severity of valve obstruction as deter-
mined following echocardiography at valve screening. Redo 
surgical procedures as a consequence of valve thrombosis 
in patients who show haemodynamic compromise are 
undertaken as an emergency. All patients were managed 
in the intensive care unit after surgery. Outcome variables 
included pathology of the valve dysfunction, morbidity and 
mortality. No statistical analyses were undertaken for this 
study.

Results
Of the 71 patients initially identified, 64 fulfilled the criteria 
for inclusion (Figure 1). Forty-seven (73.4%) were females 
yielding a male to female ratio of 1:2.8. The median age 
at initial valve replacement was 18 years (IQR 14–28.5) 
and that at presentation for redo surgery was 25 years (IQR 
18–40). Fifteen patients were HIV-positive, 46 were HIV-
negative and the HIV status was unknown in three patients. 
The median CD4 cell count for HIV-positive patients was 
478 cells/mm3 (range 173–929). The aetiology of native 
valve dysfunction was rheumatic valvular heart disease 
(59; 92.2%) congenital heart disease (3; 4.7%), chordal 
rupture due to myocardial infarction (MI) (1; 1.6%), and the 
aetiology was unknown in one patient (1.6%). Mechanical 
valves were used in all the original MVR.

The median interval between the original surgical 
procedure and the redo procedure was 47.5 months (IQR 
7.5–124). Table I shows presenting features, clinical findings 
and results of investigations. The most common presenting 
feature for redo surgery was congestive cardiac failure. As 
shown in Table II, 28 patients had comorbidities of which 
18 were cardiac related comorbidities and 10 were non-
cardiac comorbidities. The INR was noted to be within the 
acceptable therapeutic range in 41 patients.

Fifty-two of the 64 patients underwent a single redo MVR. 
Twelve patients (18.8%) with a median age of 22 years had 
multiple redo operations (two in 10 patients and three in two 
patients). Eighty redo procedures were performed. Fifty-five 
patients underwent 58 emergency redo procedures (72.5%) 
and 19 patients underwent 22 elective redo procedures  
(27. 5%). 

Pathological findings of the dysfunctional prosthetic valves 
are shown in Table III. Prosthetic valve thrombosis was 
the most common finding accounting for 59 of the 80 redo 
procedures (73.75%). The other prosthetic valve pathologies 
were less frequent. Thirty-one of the 45 HIV-negative 
patients (68.89%) and twelve of the 15 HIV-positive patients 

Patients with redo surgery identified
71

Undergoing MVR
69

Available for analysis
64

Exclusions:
Redo aortic valve 

replacement 
2

Exclusions:
Files with missing data

5

Figure 1

Table I: Presenting features and preoperative findings in 64 
patients being worked up for redo MVR
Presenting feature*

n %
Congestive cardiac failure NYHA III/IV 34 53.1
Palpitations 18 28.1
Asymptomatic# 18 28.1
Chest pain 12 18.8
Bleeding diathesis 2 3.1
Digital infarcts 1 1.6
Rhythm 
Sinus rhythm 32 50
Atrial fibrillation 18 28.1
Not recorded 14 21.9
Other findings

Mean SD
Ejection fraction percent 52.34 + 8.01
INR 1.98 + 1.2
Albumin g/l 36.7 + 7.85
* Some patients had more than one symptom
# Prosthetic valve dysfunction was an incidental finding on routine valve 
screening

Table II: Comorbid conditions in 64 patients presenting for 
redo MVR
Comorbidity* n (%)
Cardiac comorbidities 18 (28.1%)
Pulmonary hypertension 14
Ischaemic heart disease 4
Hypertension 4
Chronic atrial fibrillation 6
Permanent pacemaker 2
Non-cardiac comorbidities 10 (15.6%)
Cerebrovascular accident (CVA) 6
Dyslipidaemia 4
Iron deficiency anaemia 4
Diabetes mellitus 3
Epilepsy 2
Dental caries 2
Hypothyroidism 1
*Some patients had more than one comorbidity
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(80%) had prosthetic valve thrombosis. Prosthetic valve 
thrombosis accounted for 25 of 26 multiple redo procedures. 
The 18 patients with prosthetic valve dysfunction were 
asymptomatic at presentation and the valve dysfunction was 
an incidental finding on routine valve screening. Table IV 
shows the types of valves used for replacement. 

Eleven patients (16.9%) developed postoperative com-
plications (Table V). The median hospital stay was 19 (IQR 
12–27.5) days, and the median ICU stay was 4 days. The 
median patient follow-up was 42 (IQR 11–66) months. Five 
patients died; two patients in the immediate postoperative 
period (in-hospital mortality rate of 3.1%) and three patients 
died following discharge. 

Discussion
While this study shares some similarities with the current 
international literature on MVR surgery, it does highlight a 
few significant contrasts. The native valve pathology was 
rheumatic heart valvular disease in the vast majority of the 
patients, which reflects the early predominance of RHD 
in the population served. Epidemiological studies from 
LMIC have shown that RHD remains the major underlying 
aetiology requiring MVR.1-5,8,9 In contrast, studies from the 
international literature show that the common aetiology for 
valvular heart disease in HICs is degenerative disease.4,10 
The preponderance of rheumatic heart valvular disease in 
this series reflects the prevailing evidence that RHD remains 
common in Africa, whereas its incidence is waning in HICs.1,3 
Indications for redo MVR in HICs include prosthetic valve 
endocarditis, paravalvular leaks and valvular degenerative 
disease,6,7,11-13 whilst patients requiring valve surgery for 
RHD tend to be in the minority at 11%.14 

The spectrum of clinical presentation for redo procedures 
was similar to that reported in the literature. The majority of 
the patients had no general comorbidities and the low rate of 

28% is a reflection of a younger population in our setting. 
Although this study showed a female preponderance, 
there is no clear trend in the literature, with some studies 
favouring males,15 others favouring females8,13,14,16 and still 
more showing an equal sex incidence.7 

The median age at the time of initial and redo surgery in 
this series was 18 years and at 25 years, respectively. This is 
younger than that reported in an Indian study of 23.6 years 
for the primary operation and 36 years for re-operation.17 
In comparison, international studies report an average 
age of 42–61 years for the primary operation18 and 54–72 
years for the redo operation.7,13,14,18 Evidence suggests that 
in Africa, RHD has demonstrated a particular prevalence 
in the younger African population.3,19,20 However, there 
is no plausible explanation for occurrence of RHD at a 
younger age in Africa. Studies specifically investigating 
the reason for the development of RHD at a younger age 
in Africa are strongly needed. We believe that the young 
age at presentation in this series reflects this particular trend 
and supports the findings that there is a large and complex 
burden of newly diagnosed RHD in young adults in LMICs, 
warranting urgent attention of the public health and research 
community in these countries. 

The mean duration of 47.5 months between initial MVR 
and redo surgery was much shorter than the 96–168 month 
period reported in the literature,7,13,16,17,21 suggesting that 
the development of valve dysfunction is more rapid in our 
setting. Valve dysfunction in our setting is predominantly 
due to valve thrombosis. The 19% rate of multiple redos in 
this series, again due to thrombosis, is above the 8–17.5% 
reported in the literature.15,22 

The use of tissue valves in the young is somewhat 
controversial.23 They are not usually a feasible option in the 
young patient due to the well described incidence of rapid 
valve deterioration, leading to early redo surgery.24,25

Table V: Postoperative complications in 64 patients 
undergoing redo MVR
Postoperative complication* n
Multiple organ dysfunction syndrome due to 
cardiogenic shock

5

Pneumothorax 2
Pressure sores 2
Infective endocarditis 1
Wound sepsis 1
Pneumoperitoneum 1
Total patients with complications 10 (15.6%)
*Some patients had more than one complication

Table III: Pathology of the prosthetic valve of 64 patients with 80 valve operations
Pathology Patients

n = 64
Valve procedures

n = 80
n % n %

Thrombosis 47 72 70 87.5
Pannus 9 13.9 11 13.8
Para-valvular leaks 10 15.4 11 13.8
Chronic infective endocarditis calcific vegetations 7 10.8 7 8.8
Acute infective endocarditis 6 9.2 7 8.8

Table IV: Prosthetic valves used in 80 redo MVR procedures
Mechanical valve n (80)
On-X 35
St Jude 20
Medtronic advantage 5
ATS 2
Sorin 4
Bioprosthetic valve
Medtronic Hancock (porcine) 7
Perimount magna (bovine) 2
Unknown 5
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Rheumatic valvular heart disease causes progressive fibrotic 
thickening of the mitral valve leaflets and subvalvular 
apparatus. Mitral valve repair in all patients with rheumatic 
valvular heart disease is preferable and should be undertaken 
if feasible.26 Unfortunately, expertise is lacking worldwide, 
and as such, this is usually only undertaken in limited centres 
of excellence which are non-existent in South Africa. 

Of concern in this study was the high number of 
emergency operations at 86%, which is higher than the 50–
73% reported from other African countries12,16 and markedly 
higher than the 20–59% seen in series from HICs,4,6,9 
Although we did not specifically interrogate the reasons 
for the high emergency intervention rate, it is possible that 
this may be related to delayed presentation to our specialist 
centre due to healthcare-seeking behaviour, as well as the 
limited access to specialist centres that are remote from their 
place of domicile. 

Prosthetic valve thrombosis was seen in 72.5% of the 
valve procedures. A similar observation has been made by 
other studies from Africa and other LMICs which quote 
prosthetic valve thrombosis at 65–94%.7,16 These figures 
are much higher than those seen in HICs where prosthetic 
valve thrombosis is the least common indication for redo 
MVR, ranging between 0–12%.6,15 Counter-intuitively 
the prosthetic thrombosis rate tended to be higher in HIV-
negative patients than HIV-positive patients. This finding 
merits further study as does the overall effect of HIV 
infection on mechanical valve dysfunction. 

The aetiopathogenesis of prosthetic valve thrombosis 
is based on several mechanisms, including molecular 
interaction between corpuscular blood components and 
prosthetic surfaces, the effect of the trans-prosthetic blood 
flow on local thrombus formation, ineffective anticoagulation 
and the presence of any other pro-thrombotic factors.27

In addition, the prevalence of atrial fibrillation is sig-
nificantly higher in patients with RHD when compared to 
age-matched general population, which in turn increases 
the risk of thromboembolism and heart failure.28 In LMICs 
a number of factors have been found to be significantly 
associated with poor compliance and sub-optimal control 
of INR, including educational level, and restricted access 
to medication and healthcare facilities.29 The assessment of 
warfarin compliance was not objective as it was based on a 
once-off INR reading at the time of visit to our unit and does 
not evaluate monitoring at the base hospital. 

Therapeutic anticoagulation is a key component of pre-
venting valve thrombosis. Internationally, there is a robust 
debate regarding specific INR targets in contrast to the one-
size-fits-all INR therapeutic range of 2–4.11,30 Monitoring 
and tight control of anticoagulation treatment reduce the risk 
of both thrombosis and bleeding,30 and the use of point-of-
care coagulation monitors may be helpful in this regard.31 
The clinical benefit and risks of warfarin are associated with 
the proportion of time that INR values are between 2 and 3, 
meaning the time in therapeutic range (TTR).30 TTR is an 
important tool to assess the quality of the anticoagulation 
treatment once satisfactory anticoagulation is obtained 
postsurgery.30 The use of TTR was not evaluated in this 
study. However, a more complete evaluation of INR control 
using the TTR is the subject of prospective study in our 
department. 

A redo MVR is a high-risk operation, but in carefully 
selected patients with optimal timing of surgery, it can 

be performed with acceptable results.3,21 This study had 
a mortality rate of 3.1% which falls within the 3–20.3% 
reported in the international literature.7,11-18,22 Our follow-up 
of 42 months is much lower than the 124 months reported 
by others,17 which highlights the problem of follow-up in 
LMICs like South Africa.

Conclusion
Despite the limitations of this retrospective cohort, it does 
serve as comparator and benchmark for future MVR redo 
studies in LMIC. Mortality and morbidity rates following 
surgery were excellent when compared to worldwide 
data. Notably, this study highlights the high frequency of 
thrombosis and the emergency redo MVR as targets for 
quality improvement in a very young RHD cohort with 
mitral valve disease. We recognise that rheumatic fever 
and RHD should be made notifiable as a measure to ensure 
control of the disease through prophylaxis programmes. 
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