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Abstract

The surgical or percutaneous treatment of children with congenital or acquired 
heart diseases remains a challenge in most developing countries. Different charity 
and non-governmental organizations have provided sporadic care to children with 
congenital or acquired heart diseases through transfer of patients to sophisticated 
centers in Europe or North America. In recent decades, the model of cooperation has 
shifted towards sending short-term surgical and catheter missions with their equipment 
to treat patients in the local countries, or in some cases, establishing cardiovascular 
centers. This review aims to analyze the strengths of short-term cardiac surgery missions 
and the challenges that are associated with this strategy, particularly in the care of 
children with rheumatic heart disease. 

Treatment of patients with rheumatic heart disease in sub-Saharan Africa by 
overseas medical missions is an effective model of care for patients with rheumatic 
heart disease. However, there are still important challenges. Timely and proper 
postoperative care, issues related to anticoagulant treatment, adherence to secondary 
prophylaxis and need for timely re-intervention when needed, are few of the many 
challenges that this model does not effectively address. The collaboration has to focus 
on strengthening the local capacity and training system if these patients are to get 
the care they need at the appropriate time and accessible location. While it might 
be difficult for a single foreign charity to send missions and cover all-year round to 
contribute to a meaningful training program, this may be feasible if voluntary missions 
in different western countries collaborate and set a time-table for sequential visits. 
The volunteers need to work with the local governments in sub-Saharan Africa so that 
they will have input into the medical education and health care system of the nations. 

INTRODUCTION 
The surgical or percutaneous treatment of children with 

congenital or acquired heart diseases remains a challenge in most 
developing countries [1-5]. Millions of preventable deaths result 
from lack of sustainable cardiac and other surgical care every 
year [6-8]. Poorer countries need to prioritize their resources 
towards more prevalent and easy to treat public health problems 
like infectious diseases, malnutrition and HIV care making cardiac 
services an unachievable priority [3,9,10]. Different charity and 
non-governmental organizations have provided sporadic care 
to children with congenital or acquired heart diseases through 
transfer of patients to sophisticated centers in Europe or North 
America [3,10,11]. However, this strategy is prohibitively 

expensive and benefits only few patients [3]. In recent decades, 
the model of cooperation has shifted towards sending short-term 
surgical and catheter missions with their equipment to treat 
patients, or in some cases, establishing cardiovascular centers 
[3,5,6,11-14]. This review aims to analyze the strengths of 
short-term cardiac surgery missions and the challenges that are 
associated with this strategy, particularly in the care of children 
with rheumatic heart disease. 

Burden of rheumatic heart disease in sub-Saharan 
Africa

Though it has become exceedingly rare in the developed 
world [15], rheumatic heart disease continues to be an important 
public health problem in the developing countries [16,17]. Recent 
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echocardiography based surveys in some sub-Saharan African 
countries and other developing countries have shown that the 
actual prevalence of RHD is 3 – 10 times higher than previously 
believed, based on clinical examination alone [18-21]. The course 
of rheumatic heart disease in sub-Saharan Africa differs from 
that seen in the developed countries [22-28]. Multi-valvular 
involvement is also exceedingly common [22]. 

There are important factors suggested for the increased 
prevalence and malignant course of rheumatic heart disease in 
sub-Saharan African and other developing nations. Predisposing 
factors like illiteracy, poverty, over-crowding are common and 
prophylactic penicillin therapy is often inadequate [29]. Prompt 
and proper treatment of group A beta-hemolytic streptococcal 
pharyngitis which has been noted to reduced the risk of acute 
rheumatic fever [30], may not be accessible. Echocardiographic 
screening of children is not always feasible and programs that 
depend on clinical examination importantly underestimate the 
true prevalence [18-21], making early detection and secondary 
prophylaxis difficult. While it is known that continuous regular, 
secondary prophylaxis can prevent or significantly reduce the 
progression of rheumatic valve damage [31], patients may 
not adhere to secondary prophylaxis even when they are well-
informed about the risk [16,32].

Though there are no population-based echocardiographic 
studies for the majority of the sub-Saharan Africa, the few studies 
that exist suggest that the region has one of the highest burdens 
in the world [18,21].

Treatment options performed for rheumatic valvular 
heart disease 

Valve surgery has seen significant technical advances in 
the last several decades from closed commissurotomy to the 
different options of open valve repair and replacement [33-40]. 
There is no consensus as to which technique of treatment is 
the preferred option. Several authors have favored valve repair 
with preservation of the native valve [34,37,38,41-52], while 
others prefer valve replacement as the treatment of choice [53-
55]. Combinations of repair and replacement have also been 
practiced at the same time in a setting of multiple valve surgery 
for multivalvular rheumatic heart disease [56]. Others still have 
recommended valve repair in the young as a way of delaying 
valve replacement to a favorable age [57].

Each of these surgical techniques has its own inherent pros 
and cons. Valve repair (and its variants) has the advantage 
of lower operative mortality, better preservation of left 
ventricular function, freedom from the hazards associated with 
anticoagulation, improved late survival and continued growth 
of the valve in young patients [41,42,51,58-64]. The downside 
of valve repair surgery is that it is associated with high re-
operation rate, continued or reactivated active rheumatic 
carditis with progression of disease, valve dysfunction and 
long-term mortality and need for strict compliance to secondary 
prophylaxis [33,44,54,65-67]. The success of valve repair surgery 
is also dependent on the valve morphology and the extent of the 
valve disease as well as the specific technique used and the skill 
of the surgeon [68].

Valve replacement surgery includes mechanical valve 

replacement, tissue valve replacement and the variants of the 
Ross procedure (Ross and Ross II procedures). Each of these 
techniques has its advantages and disadvantages. Mechanical 
valves offer a wonderful longevity and lesser need for re-
operation [51]. However, the need for life-long anticoagulation 
and potential thrombo-embolic complications, incidence of 
postoperative ventricular dysfunction, and increased mortality 
make it a less attractive option [51,56]. On the other hand, tissue 
valves offer freedom from the need for life-long anticoagulation 
and thrombo-embolic complications. However, tissue valves are 
short-lived and the need for re-operation is substantially high.

Over the last few decades percutaneous transmitral balloon 
commissurotomy has become an attractive option for the 
treatment of rheumatic mitral stenosis [30,69-71]. This option 
is especially important when surgical risk is considered to be 
significant due to presence of severe pulmonary hypertension or 
pregnancy [71,72].

Strengths of Overseas’ voluntary surgical and 
interventional cardiology missions 

For a number of years, non-profit and non-governmental 
organizations used to transfer patients to centers in Western 
Europe and North America for specialized cardiac treatment 
[3,10,11]. Having realized that this option is extremely 
expensive and can benefit very few number of children [3], the 
attention now has shifted towards sending short term medical 
missions to treat children in their locality or establishing and 
equipping cardiovascular centers in sub-Saharan Africa and 
other developing nations [6,73,74]. Obviously, this is a major 
step forward in the effort to establish sustainable cardiac care 
in the developing world and represents a much better model of 
collaboration [3]. Patients are treated in their own home country, 
more patients can be treated with a limited resource [12] and 
the involvement of the local professionals should result in skill 
transfer using a parallel education programme.

A number of European and North American charities have 
been involved in sending renowned surgeons, anesthetists and 
interventionists for a few days to weeks to treat children and 
adolescents with rheumatic or congenital heart diseases in their 
own locality. In addition to treating patients, this strategy is 
likely to have resulted in motivation and increased awareness of 
cardiac care in the minds of the local professionals, at least in our 
own experience.  

Challenges inherent in the care of patients with 
rheumatic heart disease treated by visiting overseas’ 
medical missions

While there is no doubt that this model of collaboration has 
led to important achievements, many challenges remain. Firstly, 
patients with chronic rheumatic heart disease in the sub-Saharan 
Africa present late with poor physical condition, and usually, with 
multivalvular involvement [22]. Multivalvular surgery prolongs 
cardio-pulmonary bypass and aortic cross-clamp times [75,76] 
with subsequent increases in postoperative complications and 
mortality [77]. Some of these patients need continued vigilant 
medical care [and in rare circumstances, re-operation] long 
after the operating team has left. In the absence of trained 
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professionals in most parts of sub-Saharan Africa, the life of these 
patients remains at a significant risk. Besides, many patients live 
hundreds of kilometers away from the centers of care and in a 
setting of underdeveloped transportation infrastructures, these 
patients are less likely to appear for a frequent follow-up.

In patients who present with late disease where repair 
is not practical, valve replacement remains the only option 
[78]. In patients in whom mechanical valve replacement 
is opted continued warfarin anticoagulation is mandatory 
[79,80]. Treatment with warfarin constitutes a delicate balance 
between two serious complications – thrombo-embolism due 
to under-dosing and bleeding due to over-dosing [81-83]. 
Frequent laboratory determination of International Normalized 
Ratio (INR) and dose adjustment is required to decrease this 
complications [81,84]. In addition, warfarin dosage requires 
readjustments based on dietary changes, inter-current illnesses 
or other concomitant medications [84,85].

In the Ethiopian and probably other similar sub-Saharan 
contexts, the problem starts from the regular availability and 
access to the warfarin itself. INR determination is a challenge 
due to unavailability or unaffordability of laboratory facilities. 
The adherence of patients to treatment is dependent on access 
to health care, cultural beliefs, education about chronic disease 
and the role of medication, the nature of patient-physician 
interactions and social support structures. These factors are 
entirely different in resource-limited sub-Saharan Africa and 
may profoundly affect the rate of adherence [86]. Adherence 
counseling is important even in those who claim to be taking 
their warfarin [87,88] but this would certainly need dedicated 
trained staff. 

In those patients in whom valve repair or tissue valve 
replacement is opted, strict adherence to monthly penicillin 
prophylaxis is required [65-67,89]. Ongoing or recurrence of 
rheumatic carditis is the most important factor that leads to 
valve dysfunction after repair. In the developing nations where 
illiteracy is prevalent and access to medical care is scarce, 
adherence to secondary prophylaxis is a problem even in those 
who well-informed about their risk [16,32]. 

CONCLUSION
Treatment of patients with rheumatic heart disease in sub-

Saharan Africa by overseas medical missions is an effective 
model of care for countless number of patients suffering from 
this preventable but serious condition. However, there are 
still important challenges. Timely and proper postoperative 
care, issues related to anticoagulant treatment, adherence to 
secondary prophylaxis and need for timely re-intervention 
when needed, are few of the many challenges that this model 
does not effectively address. The collaboration has to focus on 
strengthening the local capacity and training system if these 
patients are to get the care they need at the appropriate time 
and accessible location. While it might be difficult for a single 
foreign charity to send missions and cover all-year round to 
contribute to a meaningful training program, it might be feasible 
if voluntary missions in different western countries collaborate 
and set a time-table for sequential visits. Overseas’ non-profit 
and non-governmental organizations need to work with the 

local governments in sub-Saharan Africa to have input into the 
medical education and health care system rather than sticking to 
small local charities that are usually incapable of influencing the 
health care system of the countries. It is only through a combined 
strategy involving charitable, non-governmental organizations 
and the local and national governments of the host country that 
this significant problem can start to be addressed. Through a 
multidisciplinary approach tackling education of healthcare 
professionals, logistics, equipment and immediate life saving 
surgery then significant advances can be made into a long-term 
sustainable solution to this devastating disease.

ACKNOWLEDGEMENTS 
I extend my gratitude to Dr Fraser Harbanwho has reviewed 

and edited the manuscript. I am also indebted to Dr Liyew Desta 
of Stockhom, and Dr Maria Rosario Araneta of UCSD for their 
unlimited support in helping me access most of the literature I 
needed. 

REFERENCES
1.	 Mocumbi AO. Lack of focus on cardiovascular disease in sub-Saharan 

Africa. Cardiovasc Diagn Ther. 2012; 2: 74-77.

2.	 Kumar RK, Tynan MJ. Catheter interventions for congenital heart 
disease in third world countries. Pediatr Cardiol. 2005; 26: 241-249.

3.	 Leblanc JG. Creating a global climate for pediatric cardiac care. World 
J Pediatr. 2009; 5: 89-92.

4.	 Rao SG. Pediatric cardiac surgery in developing countries. Pediatr 
Cardiol. 2007; 28: 144-148.

5.	 Wright IG, Walker IA, Yacoub MH. Specialist surgery in the developing 
world: luxury or necessity? Anaesthesia. 2007; 62 Suppl 1: 84-89.

6.	 Yacoub MH. Establishing pediatric cardiovascular services in the 
developing world: a wake-up call. Circulation. 2007; 116: 1876-1878.

7.	 Maru DS, Schwarz R, Schwarz D, Andrews J, Panizales MT, Karelas G, et 
al. Implementing surgical services in a rural, resource-limited setting: 
a study protocol. BMJ Open. 2011; 1: e000166.

8.	 Samánek M. Children with congenital heart disease: probability of 
natural survival. Pediatr Cardiol. 1992; 13: 152-158.

9.	 Hewitson J, Brink J, Zilla P. The challenge of pediatric cardiac services 
in the developing world. Semin Thorac Cardiovasc Surg. 2002; 14: 
340-345.

10.	Tchervenkov CI, Jacobs JP, Bernier PL, Stellin G, Kurosawa H, 
Mavroudis C, et al. The improvement of care for paediatric and 
congenital cardiac disease across the World: a challenge for the World 
Society for Pediatric and Congenital Heart Surgery. Cardiol Young. 
2008; 18 Suppl 2: 63-69.

11.	Kalangos A. “Hearts for all”: a humanitarian association for the 
promotion of cardiology and cardiac surgery in developing countries. 
Ann Thorac Surg. 2002; 73: 341-342.

12.	Köhler F, Schierbaum C, Konertz W, Schneider M, Kern H, Int E, et al. 
Partnership for the heart. German-Estonian health project for the 
treatment of congenital heart defects in Estonia. Health Policy. 2005; 
73: 151-159.

13.	Maki J, Qualls M, White B, Kleefield S, Crone R. Health impact 
assessment and short-term medical missions: a methods study to 
evaluate quality of care. BMC Health Serv Res. 2008; 8: 121.

14.	Vastag B. Volunteers see the world and help its people. JAMA. 2002; 
288: 559-565.

http://www.ncbi.nlm.nih.gov/pubmed/24282699
http://www.ncbi.nlm.nih.gov/pubmed/24282699
http://www.ncbi.nlm.nih.gov/pubmed/16082576
http://www.ncbi.nlm.nih.gov/pubmed/16082576
http://www.ncbi.nlm.nih.gov/pubmed/19718529
http://www.ncbi.nlm.nih.gov/pubmed/19718529
http://www.ncbi.nlm.nih.gov/pubmed/17486389
http://www.ncbi.nlm.nih.gov/pubmed/17486389
http://www.ncbi.nlm.nih.gov/pubmed/17937722
http://www.ncbi.nlm.nih.gov/pubmed/17937722
http://www.ncbi.nlm.nih.gov/pubmed/17965402
http://www.ncbi.nlm.nih.gov/pubmed/17965402
http://www.ncbi.nlm.nih.gov/pubmed/22021781
http://www.ncbi.nlm.nih.gov/pubmed/22021781
http://www.ncbi.nlm.nih.gov/pubmed/22021781
http://www.ncbi.nlm.nih.gov/pubmed/1603715
http://www.ncbi.nlm.nih.gov/pubmed/1603715
http://www.ncbi.nlm.nih.gov/pubmed/12652436
http://www.ncbi.nlm.nih.gov/pubmed/12652436
http://www.ncbi.nlm.nih.gov/pubmed/12652436
http://www.ncbi.nlm.nih.gov/pubmed/19063776
http://www.ncbi.nlm.nih.gov/pubmed/19063776
http://www.ncbi.nlm.nih.gov/pubmed/19063776
http://www.ncbi.nlm.nih.gov/pubmed/19063776
http://www.ncbi.nlm.nih.gov/pubmed/19063776
http://www.ncbi.nlm.nih.gov/pubmed/11834050
http://www.ncbi.nlm.nih.gov/pubmed/11834050
http://www.ncbi.nlm.nih.gov/pubmed/11834050
http://www.ncbi.nlm.nih.gov/pubmed/15978958
http://www.ncbi.nlm.nih.gov/pubmed/15978958
http://www.ncbi.nlm.nih.gov/pubmed/15978958
http://www.ncbi.nlm.nih.gov/pubmed/15978958
http://www.ncbi.nlm.nih.gov/pubmed/18518997
http://www.ncbi.nlm.nih.gov/pubmed/18518997
http://www.ncbi.nlm.nih.gov/pubmed/18518997
http://www.ncbi.nlm.nih.gov/pubmed/12150654
http://www.ncbi.nlm.nih.gov/pubmed/12150654


Central

Tefera (2014)
Email: endalet2008@gmail.com

J Cardiol Clin Res 2(1): 1016 (2014) 4/6

15.	Carabello BA. Modern management of mitral stenosis. Circulation. 
2005; 112: 432-437.

16.	Rizvi SF, Khan MA, Kundi A, Marsh DR, Samad A, Pasha O. Status of 
rheumatic heart disease in rural Pakistan. Heart. 2004; 90: 394-399.

17.	Thakur JS, Negi PC, Ahluwalia SK, Vaidya NK. Epidemiological survey 
of rheumatic heart disease among school children in the Shimla Hills 
of northern India: prevalence and risk factors. J Epidemiol Community 
Health. 1996; 50: 62-67.

18.	Marijon E, Ou P, Celermajer DS, Ferreira B, Mocumbi AO, Jani D, et al. 
Prevalence of rheumatic heart disease detected by echocardiographic 
screening. N Engl J Med. 2007; 357: 470-476.

19.	Zühlke L, Mirabel M, Marijon E. Congenital heart disease and rheumatic 
heart disease in Africa: recent advances and current priorities. Heart. 
2013; 99: 1554-1561.

20.	Bhaya M, Panwar S, Beniwal R, Panwar RB. High prevalence of 
rheumatic heart disease detected by echocardiography in school 
children. Echocardiography. 2010; 27: 448-453.

21.	Beaton A, Okello E, Lwabi P, Mondo C, McCarter R, Sable C. 
Echocardiography screening for rheumatic heart disease in Ugandan 
schoolchildren. Circulation. 2012; 125: 3127-3132.

22.	Tadele H, Mekonnen W, Tefera E. Rheumatic mitral stenosis in 
Children: more accelerated course in sub-Saharan Patients. BMC 
Cardiovasc Disord. 2013; 13: 95.

23.	Marcus RH, Sareli P, Pocock WA, Barlow JB. The spectrum of severe 
Rheumatic Mitral Valve Disease in a developing country. Correlations 
among clinical presentation, surgical pathologic findings, and 
hemodynamic sequelae. Ann Intern Med.  1994; 120: 177-183. 

24.	Borman JB, Stern S, Shapira T, Milvidsky H, Braun K. Mitral valvotomy 
in children. Amer Heart J. 1961; 61:763. 

25.	al-Bahrani IR, Thamer MA, al-Omeri MM, al-Naaman YD. Rheumatic 
heart disease in the young in Iraq. Br Heart J. 1966; 28: 824-828.

26.	Yuko-Jowi C, Bakari M. Echocardiographic patterns of juvenile 
rheumatic heart disease at the Kenyatta National Hospital, Nairobi. 
East Afr Med J. 2005; 82: 514-519.

27.	Barlow JB, Marcus RH, Pocock WA, Barlow CW, Essop R, Sareli P. 
Mechanisms and management of heart failure in active rheumatic 
carditis. S Afr Med J. 1990; 78: 181-186.

28.	Oli K, Porteous J. Prevalence of rheumatic heart disease among school 
children in Addis Ababa. East Afr Med J. 1999; 76: 601-605.

29.	Marcus RH, Sareli P, Pocock WA, Meyer TE, Magalhaes MP, Grieve 
T, et al. Functional anatomy of severe mitral regurgitation in active 
rheumatic carditis. Am J Cardiol. 1989; 63: 577-584.

30.	Mattos C, Braga SL, Esteves CA, Branco JM, Gomes NL, Maldonado M, 
et al. Percutaneous mitral valvotomy in patients eighteen years old 
and younger. Immediate and late results. Arq Bras Cardiol. 1999; 73: 
373-381.

31.	Majeed HA, Batnager S, Yousof AM, Khuffash F, Yusuf AR. Acute 
rheumatic fever and the evolution of rheumatic heart disease: a 
prospective 12 year follow-up report. J Clin Epidemiol. 1992; 45: 871-
875.

32.	Oli K, Tekle-Haimanot R, Forsgren L, Ekstedt J. Rheumatic heart 
disease prevalence among schoolchildren of an Ethiopian rural town. 
Cardiology. 1992; 80: 152-155.

33.	Bernal JM, Pontón A, Diaz B, Llorca J, García I, Sarralde JA, et al. 
Combined mitral and tricuspid valve repair in rheumatic valve disease: 
fewer reoperations with prosthetic ring annuloplasty. Circulation. 
2010; 121: 1934-1940.

34.	Beierlein W, Becker V, Yates R, Tsang V, Elliott M, de Leval M, et al. 
Long-term follow-up after mitral valve replacement in childhood: 
poor event-free survival in the young child. Eur J Cardiothorac Surg. 
2007; 31: 860-865.

35.	van Doorn C, Yates R, Tsang V, deLeval M, Elliott M. Mitral valve 
replacement in children: mortality, morbidity, and haemodynamic 
status up to medium term follow up. Heart. 2000; 84: 636-642.

36.	Alexiou C, Galogavrou M, Chen Q, McDonald A, Salmon AP, Keeton 
BK, et al. Mitral valve replacement with mechanical prostheses in 
children: improved operative risk and survival. Eur J Cardiothorac 
Surg. 2001; 20: 105-113.

37.	Bernal JM, Rabasa JM, Vilchez FG, Cagigas JC, Revuelta JM. Mitral valve 
repair in rheumatic disease. The flexible solution. Circulation. 1993; 
88: 1746-1753.

38.	Choudhary SK, Talwar S, Dubey B, Chopra A, Saxena A, Kumar AS. 
Mitral valve repair in a predominantly rheumatic population. Long-
term results. Tex Heart Inst J. 2001; 28: 8-15.

39.	Sampath Kumar A, Talwar S, Saxena A, Singh R. Ross procedure in 
rheumatic aortic valve disease. Eur J Cardiothorac Surg. 2006; 29: 
156-161.

40.	Ross DN. Replacement of aortic and mitral valves with a pulmonary 
autograft. Lancet. 1967; 2: 956-958.

41.	Galloway AC, Colvin SB, Baumann FG, Grossi EA, Ribakove GH, Harty 
S, et al. A comparison of mitral valve reconstruction with mitral valve 
replacement: intermediate-term results. Ann Thorac Surg. 1989; 47: 
655-662.

42.	Loop FD. Long-term results of mitral valve repair. Semin Thorac 
Cardiovasc Surg. 1989; 1: 203-210.

43.	Brown JW, Fiore AC, Ruzmetov M, Eltayeb O, Rodefeld MD, Turrentine 
MW. Evolution of mitral valve replacement in children: a 40-year 
experience. Ann Thorac Surg. 2012; 93: 626-633.

44.	Antunes MJ, Magalhaes MP, Colsen PR, Kinsley RH. Valvuloplasty 
for rheumatic mitral valve disease. A surgical challenge. J Thorac 
Cardiovasc Surg. 1987; 94: 44-56.

45.	Talwar S, Rajesh MR, Subramanian A, Saxena A, Kumar AS. Mitral valve 
repair in children with rheumatic heart disease. J Thorac Cardiovasc 
Surg. 2005; 129: 875-879.

46.	Pomerantzeff PM, Brandão CM, Faber CM, Grinberg M, Cardoso LF, 
Tarasoutchi F, et al. Mitral valve repair in rheumatic patients. Heart 
Surg Forum. 2000; 3: 273-276.

47.	Aharon AS, Laks H, Drinkwater DC, Chugh R, Gates RN, Grant PW, et 
al. Early and late results of mitral valve repair in children. J Thorac 
Cardiovasc Surg. 1994; 107: 1262-1270.

48.	Myers PO, Tissot C, Christenson JT, Cikirikcioglu M, Aggoun Y, 
Kalangos A. Aortic valve repair by cusp extension for rheumatic aortic 
insufficiency in children: Long-term results and impact of extension 
material. J Thorac Cardiovasc Surg. 2010; 140: 836-844.

49.	Kumar AS, Rao PN. Mitral valve reconstruction: intermediate term 
results in rheumatic mitral regurgitation. J Heart Valve Dis. 1994; 3: 
161-164.

50.	Kumar AS, Rao PN, Saxena A. Mitral valve reconstruction: eight years’ 
experience in 531 patients. J Heart Valve Dis. 1997; 6: 591-593.

51.	Yau TM, El-Ghoneimi YA, Armstrong S, Ivanov J, David TE. Mitral valve 
repair and replacement for rheumatic disease. J Thorac Cardiovasc 
Surg. 2000; 119: 53-60.

52.	Kalangos A, Christenson JT, Beghetti M, Cikirikcioglu M, Kamentsidis D, 

http://www.ncbi.nlm.nih.gov/pubmed/16027271
http://www.ncbi.nlm.nih.gov/pubmed/16027271
http://www.ncbi.nlm.nih.gov/pubmed/15020513
http://www.ncbi.nlm.nih.gov/pubmed/15020513
http://www.ncbi.nlm.nih.gov/pubmed/8762356
http://www.ncbi.nlm.nih.gov/pubmed/8762356
http://www.ncbi.nlm.nih.gov/pubmed/8762356
http://www.ncbi.nlm.nih.gov/pubmed/8762356
http://www.ncbi.nlm.nih.gov/pubmed/17671255
http://www.ncbi.nlm.nih.gov/pubmed/17671255
http://www.ncbi.nlm.nih.gov/pubmed/17671255
http://www.ncbi.nlm.nih.gov/pubmed/23680886
http://www.ncbi.nlm.nih.gov/pubmed/23680886
http://www.ncbi.nlm.nih.gov/pubmed/23680886
http://www.ncbi.nlm.nih.gov/pubmed/20345448
http://www.ncbi.nlm.nih.gov/pubmed/20345448
http://www.ncbi.nlm.nih.gov/pubmed/20345448
http://www.ncbi.nlm.nih.gov/pubmed/22626741
http://www.ncbi.nlm.nih.gov/pubmed/22626741
http://www.ncbi.nlm.nih.gov/pubmed/22626741
http://www.ncbi.nlm.nih.gov/pubmed/24180350
http://www.ncbi.nlm.nih.gov/pubmed/24180350
http://www.ncbi.nlm.nih.gov/pubmed/24180350
http://www.ncbi.nlm.nih.gov/pubmed/8043061
http://www.ncbi.nlm.nih.gov/pubmed/8043061
http://www.ncbi.nlm.nih.gov/pubmed/8043061
http://www.ncbi.nlm.nih.gov/pubmed/8043061
http://www.ncbi.nlm.nih.gov/pubmed/5927190
http://www.ncbi.nlm.nih.gov/pubmed/5927190
http://www.ncbi.nlm.nih.gov/pubmed/16450679
http://www.ncbi.nlm.nih.gov/pubmed/16450679
http://www.ncbi.nlm.nih.gov/pubmed/16450679
http://www.ncbi.nlm.nih.gov/pubmed/2200147
http://www.ncbi.nlm.nih.gov/pubmed/2200147
http://www.ncbi.nlm.nih.gov/pubmed/2200147
http://www.ncbi.nlm.nih.gov/pubmed/10734517
http://www.ncbi.nlm.nih.gov/pubmed/10734517
http://www.ncbi.nlm.nih.gov/pubmed/2919562
http://www.ncbi.nlm.nih.gov/pubmed/2919562
http://www.ncbi.nlm.nih.gov/pubmed/2919562
http://www.ncbi.nlm.nih.gov/pubmed/10754591
http://www.ncbi.nlm.nih.gov/pubmed/10754591
http://www.ncbi.nlm.nih.gov/pubmed/10754591
http://www.ncbi.nlm.nih.gov/pubmed/10754591
http://www.ncbi.nlm.nih.gov/pubmed/1624969
http://www.ncbi.nlm.nih.gov/pubmed/1624969
http://www.ncbi.nlm.nih.gov/pubmed/1624969
http://www.ncbi.nlm.nih.gov/pubmed/1624969
http://www.ncbi.nlm.nih.gov/pubmed/1611634
http://www.ncbi.nlm.nih.gov/pubmed/1611634
http://www.ncbi.nlm.nih.gov/pubmed/1611634
http://www.ncbi.nlm.nih.gov/pubmed/20404254
http://www.ncbi.nlm.nih.gov/pubmed/20404254
http://www.ncbi.nlm.nih.gov/pubmed/20404254
http://www.ncbi.nlm.nih.gov/pubmed/20404254
http://www.ncbi.nlm.nih.gov/pubmed/17383889
http://www.ncbi.nlm.nih.gov/pubmed/17383889
http://www.ncbi.nlm.nih.gov/pubmed/17383889
http://www.ncbi.nlm.nih.gov/pubmed/17383889
http://www.ncbi.nlm.nih.gov/pubmed/11083744
http://www.ncbi.nlm.nih.gov/pubmed/11083744
http://www.ncbi.nlm.nih.gov/pubmed/11083744
http://www.ncbi.nlm.nih.gov/pubmed/11423282
http://www.ncbi.nlm.nih.gov/pubmed/11423282
http://www.ncbi.nlm.nih.gov/pubmed/11423282
http://www.ncbi.nlm.nih.gov/pubmed/11423282
http://www.ncbi.nlm.nih.gov/pubmed/8403321
http://www.ncbi.nlm.nih.gov/pubmed/8403321
http://www.ncbi.nlm.nih.gov/pubmed/8403321
http://www.ncbi.nlm.nih.gov/pubmed/11330754
http://www.ncbi.nlm.nih.gov/pubmed/11330754
http://www.ncbi.nlm.nih.gov/pubmed/11330754
http://www.ncbi.nlm.nih.gov/pubmed/16386433
http://www.ncbi.nlm.nih.gov/pubmed/16386433
http://www.ncbi.nlm.nih.gov/pubmed/16386433
http://www.ncbi.nlm.nih.gov/pubmed/4167516
http://www.ncbi.nlm.nih.gov/pubmed/4167516
http://www.ncbi.nlm.nih.gov/pubmed/2730188
http://www.ncbi.nlm.nih.gov/pubmed/2730188
http://www.ncbi.nlm.nih.gov/pubmed/2730188
http://www.ncbi.nlm.nih.gov/pubmed/2730188
http://www.ncbi.nlm.nih.gov/pubmed/2488424
http://www.ncbi.nlm.nih.gov/pubmed/2488424
http://www.ncbi.nlm.nih.gov/pubmed/22153051
http://www.ncbi.nlm.nih.gov/pubmed/22153051
http://www.ncbi.nlm.nih.gov/pubmed/22153051
http://www.ncbi.nlm.nih.gov/pubmed/3600007
http://www.ncbi.nlm.nih.gov/pubmed/3600007
http://www.ncbi.nlm.nih.gov/pubmed/3600007
http://www.ncbi.nlm.nih.gov/pubmed/15821657
http://www.ncbi.nlm.nih.gov/pubmed/15821657
http://www.ncbi.nlm.nih.gov/pubmed/15821657
http://www.ncbi.nlm.nih.gov/pubmed/11178286
http://www.ncbi.nlm.nih.gov/pubmed/11178286
http://www.ncbi.nlm.nih.gov/pubmed/11178286
http://www.ncbi.nlm.nih.gov/pubmed/8176970
http://www.ncbi.nlm.nih.gov/pubmed/8176970
http://www.ncbi.nlm.nih.gov/pubmed/8176970
http://www.ncbi.nlm.nih.gov/pubmed/20659746
http://www.ncbi.nlm.nih.gov/pubmed/20659746
http://www.ncbi.nlm.nih.gov/pubmed/20659746
http://www.ncbi.nlm.nih.gov/pubmed/20659746
http://www.ncbi.nlm.nih.gov/pubmed/8012633
http://www.ncbi.nlm.nih.gov/pubmed/8012633
http://www.ncbi.nlm.nih.gov/pubmed/8012633
http://www.ncbi.nlm.nih.gov/pubmed/9427125
http://www.ncbi.nlm.nih.gov/pubmed/9427125
http://www.ncbi.nlm.nih.gov/pubmed/10612761
http://www.ncbi.nlm.nih.gov/pubmed/10612761
http://www.ncbi.nlm.nih.gov/pubmed/10612761
http://www.ncbi.nlm.nih.gov/pubmed/18573417


Central

Tefera (2014)
Email: endalet2008@gmail.com

J Cardiol Clin Res 2(1): 1016 (2014) 5/6

Aggoun Y. Mitral valve repair for rheumatic valve disease in children: 
midterm results and impact of the use of a biodegradable mitral ring. 
Ann Thorac Surg. 2008; 86: 161-168.

53.	Kuwaki K, Kawaharada N, Morishita K, Koyanagi T, Osawa H, Maeda 
T, et al. Mitral valve repair versus replacement in simultaneous mitral 
and aortic valve surgery for rheumatic disease. Ann Thorac Surg. 
2007; 83: 558-563.

54.	Prabhakar G, Kumar N, Gometza B, Galal O, al-Halees Z, Duran CM. 
Triple-valve operation in the young rheumatic patient. Ann Thorac 
Surg. 1993; 55: 1492-1496.

55.	Shinn SH, Oh SS, Na CY, Lee CH, Lim HG, Kim JH, et al. Short- and 
long-term results of triple valve surgery: a single center experience. J 
Korean Med Sci. 2009; 24: 818-823.

56.	Talwar S, Mathur A, Choudhary SK, Singh R, Kumar AS. Aortic valve 
replacement with mitral valve repair compared with combined aortic 
and mitral valve replacement. Ann Thorac Surg. 2007; 84: 1219-1225.

57.	Grinda JM, Latremouille C, Berrebi AJ, Zegdi R, Chauvaud S, Carpentier 
AF, et al. Aortic cusp extension valvuloplasty for rheumatic aortic 
valve disease: midterm results. Ann Thorac Surg. 2002; 74: 438-443.

58.	Enriquez-Sarano M, Schaff HV, Orszulak TA, Tajik AJ, Bailey KR, 
Frye RL. Valve repair improves the outcome of surgery for mitral 
regurgitation. A multivariate analysis. Circulation. 1995; 91: 1022-
1028.

59.	Akins CW, Hilgenberg AD, Buckley MJ, Vlahakes GJ, Torchiana DF, 
Daggett WM, et al. Mitral valve reconstruction versus replacement for 
degenerative or ischemic mitral regurgitation. Ann Thorac Surg. 1994; 
58: 668-675.

60.	Lessana A, Herreman F, Boffety C, Cosma H, Guerin F, Kara M, et al. 
Hemodynamic and cineangiographic study before and after mitral 
valvuloplasty (Carpentier’s technique). Circulation. 1981; 64: II195-
202.

61.	Bonchek LI, Olinger GN, Siegel R, Tresch DD, Keelan MH Jr. Left 
ventricular performance after mitral reconstruction for mitral 
regurgitation. J Thorac Cardiovasc Surg. 1984; 88: 122-127.

62.	Goldman ME, Mora F, Guarino T, Fuster V, Mindich BP. Mitral 
valvuloplasty is superior to valve replacement for preservation 
of left ventricular function: an intraoperative two-dimensional 
echocardiographic study. J Am Coll Cardiol. 1987; 10: 568-575.

63.	Ciss AG, Diarra O, Dieng PA, N’diaye A, Ba PS, Touré A, et al. [Mitral 
valve repair for rheumatic valve disease in children in Senegal: a 
review of 100 cases]. Med Trop (Mars). 2009; 69: 278-280.

64.	Grinda JM, Latremouille C, D’Attellis N, Berrebi A, Chauvaud S, 
Carpentier A, et al. Triple valve repair for young rheumatic patients. 
Eur J Cardiothorac Surg. 2002; 21: 447-452.

65.	Skoularigis J, Sinovich V, Joubert G, Sareli P. Evaluation of the long-
term results of mitral valve repair in 254 young patients with 
rheumatic mitral regurgitation. Circulation. 1994; 90: II167-174.

66.	Kumar AS, Rao PN, Saxena A. Results of mitral valve reconstruction 
in children with rheumatic heart disease. Ann Thorac Surg. 1995; 60: 
1044-1047.

67.	Sarralde JA, Bernal JM, Llorca J, Pontón A, Diez-Solorzano L, Giménez-
Rico JR, et al. Repair of rheumatic tricuspid valve disease: predictors 
of very long-term mortality and reoperation. Ann Thorac Surg. 2010; 
90: 503-508.

68.	Bernal JM, Rabasa JM, Olalla JJ, Carrión MF, Alonso A, Revuelta JM. 
Repair of chordae tendineae for rheumatic mitral valve disease. A 
twenty-year experience. J Thorac Cardiovasc Surg. 1996; 111: 211-
217.

69.	Fawzy ME, Hassan W, Stefadouros M, Moursi M, El Shaer F, Chaudhary 
MA. Prevalence and fate of severe pulmonary hypertension in 
559 consecutive patients with severe rheumatic mitral stenosis 
undergoing mitral balloon valvotomy. J Heart Valve Dis. 2004; 13: 
942-947.

70.	Fawzy ME, Stefadouros MA, Hegazy H, Shaer FE, Chaudhary MA, 
Fadley FA. Long term clinical and echocardiographic results of mitral 
balloon valvotomy in children and adolescents. Heart. 2005; 91: 743-
748.

71.	Stephen SJ. Changing patterns of mitral stenosis in childhood and 
pregnancy in Sri Lanka. J Am Coll Cardiol. 1992; 19: 1276-1284.

72.	Vincens JJ, Temizer D, Post JR, Edmunds LH Jr, Herrmann HC. Long-
term outcome of cardiac surgery in patients with mitral stenosis and 
severe pulmonary hypertension. Circulation. 1995; 92: II137-142.

73.	Giamberti A, Mele M, Di Terlizzi M, Abella R, Carminati M, Cirri S, et 
al. Association of Children with Heart Disease in the World: 10-year 
experience. Pediatr Cardiol. 2004; 25: 492-494.

74.	Senga J, Rusingiza E, Mucumbitsi J, Binagwaho A, Suys B, Lys C, et al. 
Catheter interventions in congenital heart disease without regular 
catheterization laboratory equipment: the chain of hope experience in 
Rwanda. Pediatr Cardiol. 2013; 34: 39-45.

75.	Carrier M, Pellerin M, Bouchard D, Perrault LP, Cartier R, Hébert Y, 
et al. Long-term results with triple valve surgery. Ann Thorac Surg. 
2002; 73: 44-47.

76.	Gersh BJ, Schaff HV, Vatterott PJ, Danielson GK, Orszulak TA, Piehler JM, 
et al. Results of triple valve replacement in 91 patients: perioperative 
mortality and long-term follow-up. Circulation. 1985; 72: 130-137.

77.	Alsoufi B, Rao V, Borger MA, Maganti M, Armstrong S, Feindel CM, et al. 
Short- and long-term results of triple valve surgery in the modern era. 
Ann Thorac Surg. 2006; 81: 2172-2177.

78.	Jain S, Vaidyanathan B. Oral anticoagulants in pediatric cardiac 
practice: A systematic review of the literature. Ann Pediatr Cardiol. 
2010; 3: 31-34.

79.	Kulik A, Rubens FD, Wells PS, Kearon C, Mesana TG, van Berkom J, 
et al. Early postoperative anticoagulation after mechanical valve 
replacement: a systematic review. Ann Thorac Surg. 2006; 81: 770-
781.

80.	Cannegieter SC, Rosendaal FR, Wintzen AR, van der Meer FJ, 
Vandenbroucke JP, Briët E. Optimal oral anticoagulant therapy in 
patients with mechanical heart valves. N Engl J Med. 1995; 333: 11-17.

81.	Koertke H, Minami K, Boethig D, Breymann T, Seifert D, Wagner O, et 
al. INR self-management permits lower anticoagulation levels after 
mechanical heart valve replacement. Circulation. 2003; 108 Suppl 1: 
II75-78.

82.	Chiquette E, Amato MG, Bussey HI. Comparison of an anticoagulation 
clinic with usual medical care: anticoagulation control, patient 
outcomes, and health care costs. Arch Intern Med. 1998; 158: 1641-
1647.

83.	Palareti G, Leali N, Coccheri S, Poggi M, Manotti C, D’Angelo A, et al. 
Bleeding complications of oral anticoagulant treatment: an inception-
cohort, prospective collaborative study (ISCOAT). Italian Study on 
Complications of Oral Anticoagulant Therapy. Lancet. 1996; 348: 423-
428.

84.	Andrew M, Marzinotto V, Brooker LA, Adams M, Ginsberg J, Freedom R, 
et al. Oral anticoagulation therapy in pediatric patients: a prospective 
study. Thromb Haemost. 1994; 71: 265-269.

http://www.ncbi.nlm.nih.gov/pubmed/18573417
http://www.ncbi.nlm.nih.gov/pubmed/18573417
http://www.ncbi.nlm.nih.gov/pubmed/18573417
http://www.ncbi.nlm.nih.gov/pubmed/17257987
http://www.ncbi.nlm.nih.gov/pubmed/17257987
http://www.ncbi.nlm.nih.gov/pubmed/17257987
http://www.ncbi.nlm.nih.gov/pubmed/17257987
http://www.ncbi.nlm.nih.gov/pubmed/8512400
http://www.ncbi.nlm.nih.gov/pubmed/8512400
http://www.ncbi.nlm.nih.gov/pubmed/8512400
http://www.ncbi.nlm.nih.gov/pubmed/19794977
http://www.ncbi.nlm.nih.gov/pubmed/19794977
http://www.ncbi.nlm.nih.gov/pubmed/19794977
http://www.ncbi.nlm.nih.gov/pubmed/17888973
http://www.ncbi.nlm.nih.gov/pubmed/17888973
http://www.ncbi.nlm.nih.gov/pubmed/17888973
http://www.ncbi.nlm.nih.gov/pubmed/12173826
http://www.ncbi.nlm.nih.gov/pubmed/12173826
http://www.ncbi.nlm.nih.gov/pubmed/12173826
http://www.ncbi.nlm.nih.gov/pubmed/7850937
http://www.ncbi.nlm.nih.gov/pubmed/7850937
http://www.ncbi.nlm.nih.gov/pubmed/7850937
http://www.ncbi.nlm.nih.gov/pubmed/7850937
http://www.ncbi.nlm.nih.gov/pubmed/7249323
http://www.ncbi.nlm.nih.gov/pubmed/7249323
http://www.ncbi.nlm.nih.gov/pubmed/7249323
http://www.ncbi.nlm.nih.gov/pubmed/7249323
http://www.ncbi.nlm.nih.gov/pubmed/6738095
http://www.ncbi.nlm.nih.gov/pubmed/6738095
http://www.ncbi.nlm.nih.gov/pubmed/6738095
http://www.ncbi.nlm.nih.gov/pubmed/3624663
http://www.ncbi.nlm.nih.gov/pubmed/3624663
http://www.ncbi.nlm.nih.gov/pubmed/3624663
http://www.ncbi.nlm.nih.gov/pubmed/3624663
http://www.ncbi.nlm.nih.gov/pubmed/19702152
http://www.ncbi.nlm.nih.gov/pubmed/19702152
http://www.ncbi.nlm.nih.gov/pubmed/19702152
http://www.ncbi.nlm.nih.gov/pubmed/11888761
http://www.ncbi.nlm.nih.gov/pubmed/11888761
http://www.ncbi.nlm.nih.gov/pubmed/11888761
http://www.ncbi.nlm.nih.gov/pubmed/7955247
http://www.ncbi.nlm.nih.gov/pubmed/7955247
http://www.ncbi.nlm.nih.gov/pubmed/7955247
http://www.ncbi.nlm.nih.gov/pubmed/7574945
http://www.ncbi.nlm.nih.gov/pubmed/7574945
http://www.ncbi.nlm.nih.gov/pubmed/7574945
http://www.ncbi.nlm.nih.gov/pubmed/20667339
http://www.ncbi.nlm.nih.gov/pubmed/20667339
http://www.ncbi.nlm.nih.gov/pubmed/20667339
http://www.ncbi.nlm.nih.gov/pubmed/20667339
http://www.ncbi.nlm.nih.gov/pubmed/8551768
http://www.ncbi.nlm.nih.gov/pubmed/8551768
http://www.ncbi.nlm.nih.gov/pubmed/8551768
http://www.ncbi.nlm.nih.gov/pubmed/8551768
http://www.ncbi.nlm.nih.gov/pubmed/15597587
http://www.ncbi.nlm.nih.gov/pubmed/15597587
http://www.ncbi.nlm.nih.gov/pubmed/15597587
http://www.ncbi.nlm.nih.gov/pubmed/15597587
http://www.ncbi.nlm.nih.gov/pubmed/15597587
http://www.ncbi.nlm.nih.gov/pubmed/15894766
http://www.ncbi.nlm.nih.gov/pubmed/15894766
http://www.ncbi.nlm.nih.gov/pubmed/15894766
http://www.ncbi.nlm.nih.gov/pubmed/15894766
http://www.ncbi.nlm.nih.gov/pubmed/1564228
http://www.ncbi.nlm.nih.gov/pubmed/1564228
http://www.ncbi.nlm.nih.gov/pubmed/7586397
http://www.ncbi.nlm.nih.gov/pubmed/7586397
http://www.ncbi.nlm.nih.gov/pubmed/7586397
http://www.ncbi.nlm.nih.gov/pubmed/15185049
http://www.ncbi.nlm.nih.gov/pubmed/15185049
http://www.ncbi.nlm.nih.gov/pubmed/15185049
http://www.ncbi.nlm.nih.gov/pubmed/22644416
http://www.ncbi.nlm.nih.gov/pubmed/22644416
http://www.ncbi.nlm.nih.gov/pubmed/22644416
http://www.ncbi.nlm.nih.gov/pubmed/22644416
http://www.ncbi.nlm.nih.gov/pubmed/11834062
http://www.ncbi.nlm.nih.gov/pubmed/11834062
http://www.ncbi.nlm.nih.gov/pubmed/11834062
http://www.ncbi.nlm.nih.gov/pubmed/4006124
http://www.ncbi.nlm.nih.gov/pubmed/4006124
http://www.ncbi.nlm.nih.gov/pubmed/4006124
http://www.ncbi.nlm.nih.gov/pubmed/16731149
http://www.ncbi.nlm.nih.gov/pubmed/16731149
http://www.ncbi.nlm.nih.gov/pubmed/16731149
http://www.ncbi.nlm.nih.gov/pubmed/20814473
http://www.ncbi.nlm.nih.gov/pubmed/20814473
http://www.ncbi.nlm.nih.gov/pubmed/20814473
http://www.ncbi.nlm.nih.gov/pubmed/16427905
http://www.ncbi.nlm.nih.gov/pubmed/16427905
http://www.ncbi.nlm.nih.gov/pubmed/16427905
http://www.ncbi.nlm.nih.gov/pubmed/16427905
http://www.ncbi.nlm.nih.gov/pubmed/7776988
http://www.ncbi.nlm.nih.gov/pubmed/7776988
http://www.ncbi.nlm.nih.gov/pubmed/7776988
http://www.ncbi.nlm.nih.gov/pubmed/9701098
http://www.ncbi.nlm.nih.gov/pubmed/9701098
http://www.ncbi.nlm.nih.gov/pubmed/9701098
http://www.ncbi.nlm.nih.gov/pubmed/9701098
http://www.ncbi.nlm.nih.gov/pubmed/8709780
http://www.ncbi.nlm.nih.gov/pubmed/8709780
http://www.ncbi.nlm.nih.gov/pubmed/8709780
http://www.ncbi.nlm.nih.gov/pubmed/8709780
http://www.ncbi.nlm.nih.gov/pubmed/8709780
http://www.ncbi.nlm.nih.gov/pubmed/8029786
http://www.ncbi.nlm.nih.gov/pubmed/8029786
http://www.ncbi.nlm.nih.gov/pubmed/8029786


Central

Tefera (2014)
Email: endalet2008@gmail.com

J Cardiol Clin Res 2(1): 1016 (2014) 6/6

Tefera E (2014) Treatment of Children with Rheumatic Heart Disease in Sub-Saharan Africa by Overseas’ Medical Missions: Challenges Left Behind. J Cardiol 
Clin Res 2(1): 1016.

Cite this article

85.	Moore E, Gage S, Forsey J, Harrington C, Tometzki A. Home INR 
monitoring for paediatric congenital heart disease patients – is it safe? 
Arch Dis Child. 2012; 97: e19-e20. 

86.	Mills EJ, Nachega JB, Buchan I, Orbinski J, Attaran A, Singh S, et al. 
Adherence to antiretroviral therapy in sub-Saharan Africa and North 
America: a meta-analysis. JAMA. 2006; 296: 679-690.

87.	Parker CS, Chen Z, Price M, Gross R, Metlay JP, Christie JD, et al. 
Adherence to warfarin assessed by electronic pill caps, clinician 

assessment, and patient reports: results from the IN-RANGE study. J 
Gen Intern Med. 2007; 22: 1254-1259.

88.	Kneeland PP, Fang MC. Current issues in patient adherence and 
persistence: focus on anticoagulants for the treatment and prevention 
of thromboembolism. Patient Prefer Adherence. 2010; 4: 51-60.

89.	Yu HY, Ho YL, Chu SH, Chen YS, Wang SS, Lin FY. Long-term evaluation 
of Carpentier-Edwards porcine bioprosthesis for rheumatic heart 
disease. J Thorac Cardiovasc Surg. 2003; 126: 80-89. 

http://adc.bmj.com/content/97/5/e19.2
http://adc.bmj.com/content/97/5/e19.2
http://adc.bmj.com/content/97/5/e19.2
http://www.ncbi.nlm.nih.gov/pubmed/16896111
http://www.ncbi.nlm.nih.gov/pubmed/16896111
http://www.ncbi.nlm.nih.gov/pubmed/16896111
http://www.ncbi.nlm.nih.gov/pubmed/17587092
http://www.ncbi.nlm.nih.gov/pubmed/17587092
http://www.ncbi.nlm.nih.gov/pubmed/17587092
http://www.ncbi.nlm.nih.gov/pubmed/17587092
http://www.ncbi.nlm.nih.gov/pubmed/20361065
http://www.ncbi.nlm.nih.gov/pubmed/20361065
http://www.ncbi.nlm.nih.gov/pubmed/20361065
http://www.ncbi.nlm.nih.gov/pubmed/12878942
http://www.ncbi.nlm.nih.gov/pubmed/12878942
http://www.ncbi.nlm.nih.gov/pubmed/12878942

	Abstract
	Introduction 
	Burden of rheumatic heart disease in sub-Saharan Africa
	Treatment options performed for rheumatic valvular heart disease 
	Challenges inherent in the care of patients with rheumatic heart disease treated by visiting oversea

	Conclusion
	Acknowledgements
	References

