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Introduction
Worldwide, the incidence of congenital heart 

defects is approximately one out of every 100 children 
born annually, and nearly one-third of these require 
surgery in the first year of life. Without treatment, 20% 
of these children will die within the first few weeks of 
life (1).

Medical and surgical services for children with 
congenital and acquired heart disease in most 
industrialized countries are easily available and all 
inclusive, regardless of the cost. In many parts of 
the world, nevertheless, children with similar types 
of cardiac disease continue to be unable to achieve 
entrée to adequate diagnosis and care (2, 3). 

Rheumatic heart disease is still an important heart 
disease in many parts of the world especially among 
the rural poor. WHO surveys in 1970 & 1980s and 
institutional reviews in 1990s showed an extremely 
high incidence of rheumatic fever & rheumatic heart 
disease in the developing countries. Nearly 400,000 
deaths occur due to RF and its heart complications (3).

Surgical correction of congenital and acquired heart 
defects has been in practice in an organized manner 
in Eritrea since 2002. The history of cardiac surgery 
however dates back to 1998, when a Swiss cardiac 
team performed the first open heart Surgery using the 
heart-lung machine for correction of a valvular heart 
defect. Since then a humanitarian organization from 
Germany, the Hammer Forum team started to develop 
and renovate a modern surgical center for cardiac 
operations within the premises of Orotta hospital. In 
2002 an International Operation Center for Children 
in Asmara (IOCCA) was inaugurated, where cardiac 
operations for pediatric patients are provided.

In an attempt to study the pattern of pediatric cardiac 
operations performed in Eritrea and outcomes of therapy, 
a retrospective study was undertaken in IOCCA from 
2002 to 2008.

Materials and Methods
We reviewed all the records of pediatric cardiac 

operations performed in IOCCA between 2002 and 
2008. Medical records including information on 
age, gender, demography, type of heart defects 
and treatment offered with surgical outcomes was 
retrieved. 

Diagnosis was primarily made clinically based on 
the history of presentation and physical examination 
findings. Laboratory tests and other diagnostic 
modalities including echocardiography done in the 
cardiac follow up clinic of Orotta pediatric referral 
hospital was an important aid to define the cardiac 
abnormalities.

Patients were prioritized for surgical treatment 
upon the urgency of the clinical situation during 
screening and time of follow up. Treatment outcomes 
and results were defined upon the follow up of patients 
in the cardiac clinic. Postoperative patients were also 
regularly followed by the visiting cardiac team for any 
residual problems or other complications.

Results
 A total of 300 patients were operated for congenital and 
acquired cardiac defects between 2002 and 2008. The female 
to male ratio was 1.4:1. The mean age at surgery was 6.5 years 
(1month-18 years) and 157(52%) patients were children under 
5 years of age (Table 1).

Table 1: Age and sex distribution of Cardiac patients Operated, 
2002 – 2008 

AGE FEMALE MALE TOTAL 

0-1     Year 22 21 43

1-5    Years 67 47 114 

> 5     Years 86 57 143 

Total 175 125 300 
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Abstract

A review of pediatric cardiac operations performed in the International Operation Center for Children in Asmara 
(IOCCA) between 2002 and 2008 was made. A total of 300 patients underwent corrective cardiac procedures 
during the time specified. Out of these, 273(91%) were patients suffering from congenital heart defects while the 
rest 27(9%) had acquired heart diseases. The female to male ratio was 1.4:1, and 157(52%) patients were under five 
years of age. 188(63%) of the procedures were open heart operations using the heart lung-machine and 112(37%) 
were closed heart operations without the cardiopulmonary bypass. The commonest operations performed were 
for PDA 103(34%), while the commonest open heart surgery was for VSD 74(25%). The mortality rate for patients 
operated was 7(2.3%) and the re-operation rate was 5(1.7%). 

The presence of an organized pediatric cardiac service in the country and its role in addressing different cardiac 
defects surgically and minimizing the cost of the procedures done elsewhere is emphasized.  
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The majority of the procedures were open heart 
operations using the cardiopulmonary bypass 
188(63%) while the rest 112(37%) were closed heart 
operations (Table 2). Six patients were re-operated for 
surgical complications and the hospital mortality for 
patients operated was 7(2.3%).

Table 2: Types of cardiac operations; Open versus 
Closed System Operations, 2002-2008
TYPE FEMALE MALE TOTAL 
OPEN 98 90 188
CLOSED 77 35 112 
TOTAL 175 125 300

Most open cardiac operations were performed for 
patients with ventricular septal defects 74(25%) while 
the majority of closed heart operations were for patent 
ductus arteriosus 103(34%) 

Table 3: Types of lesions of cardiac patients 
operated, 2002-2008 
TYPES FEMALE MALE TOTAL 
PDA 73 30 103 
VSD 35 39 74 
ASD 31 27 58
TOF 7 11 18 
PS 8 3 11 
COA 4 5 9
AS+/- AR 3 - 3 
ASD + VSD 3 2 5 
TGA 1  1
MR +/- MS 9 4 13 
Others 2 3 5

Among the patients operated 179(60%) were from 
outside the vicinity of Zoba Maekel and all Zobas were 
almost uniformly represented (Figure 1)

Figure 1: Geographical distribution of cardiac patients operated, 
2002-2008

 
The number of operations has increased 

progressively with the increase in the number of 
surgical missions to the country. There were five 

surgical missions in 2008 providing a total of 70 cardiac 
operations (Figure 2)

The number of operations has increased 
progressively with the increase in the number of 
surgical missions to the country. There were five 
surgical missions in 2008 providing a total of 70 cardiac 
operations (Figure 2)

Figure 2: Trends of operations every year, 2002-2008.

Discussion
A number of countries in the developing world do 

not have adequate services for the care of children 
with cardiac diseases. The requirement for clinical 
services and education in pediatric cardiovascular 
disease is however critical (5). The first humanitarian 
cardiovascular surgical mission in Eritrea was organized 
in April of 2002. A total of 22 missions provided 300 
cardiac operations between 2002 & 2008. The teams 
consisted of volunteer physicians from Germany, Italy 
and Switzerland including cardiac surgeons, pediatric 
cardiologists, cardiac anesthesiologists, pediatric 
intensivists, perfusionists, and other nursing staff. 
Each mission has routinely included at least 18 health 
professionals of different category to maximize the 
quality of the medical services provided. This has been 
shown to decrease the rate of surgical complications 
which occurred in only 10(3%) patients and the low 
hospital mortality rate 7(2.3%) which has profoundly 
bettered several other similar missions in different 
developing countries (6). 

The intended purpose of the humanitarian 
program was to provide pediatric cardiac operations, 
staff education, clinical services, and the development 
of an organized independent cardiac service team in 
Eritrea. Providing operations in the country reduces at 
large morbidity and mortality and also decreases the 
total average cost per child & decreases travel costs 
to the parents & provides them with a similar cultural 
environment. Parents are far less anxious when they 
are in a similar environment during the stressful time 
associated with cardiac surgery on their children. The 
cost effectiveness of the surgical mission has been 
justified by the fact that the money spent for one open 
heart surgery in Europe can be used to treat at least 
15 children in Eritrea avoiding all the social barriers 
described. It has been proved that sustainability of 
an expensive mission of such magnitude can only be 
maintained when the host country is quite committed 
to the service and this has played a greater role in 
assuring the funding organizations and volunteer 
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physicians to increase the number of missions over the 
years (7).   

The surgical missions have provided a substantial 
pediatric cardiovascular service to Eritrean children 
with congenital and acquired heart diseases with 
reasonable surgical outcomes which are comparable to 
many developed countries. They have also contributed 
to an enormous financial savings. The service has 
however some limitations at present in providing 
operations for complex cardiac lesions because of lack 
of cardiac catheterization, which is in the process of 
construction, and a permanent intensive care unit for 
prolonged hospitalization. The latter is also a hindrance 
for not having many patients operated with acquired 
heart diseases.

In conclusion this study has emphasized the 
magnitude of the problem in Eritrean children and the 
measures undertaken to provide the most complex 
procedures in the country. It has also made clear 
the commitment of the country in developing an 
organized independent pediatric cardiac program in 
collaboration with friendly partners. The unit is also 
hoped to provide fully functioning independent cardiac 
service in the near future. Last but not least the need 
to install and maintain a comprehensive centralized 
database for cardiac surgical results remains.  
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